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PREFACE

'A' complete' or 'integral' land evaluation
involves not only the analysis of the physical environ-
mental factors but an analysis of the social, cultural
and economic factors. However, because of lack of time,
this study was primarily limited to a physical land
evaluation in which the consideration of cultural,
sdcial—ecénomic factor was limited to the extent of
defining the present and alternative land utilization
types and in the choice of alternative LUTs and in
prescribing the tentative land use recommendations
of the study area. Moreover, because of this lack of
time it was not possible to conduct a physical land
evaluation for all the possible and relevant LUTs,
therefore attention was focussed on land suitability
for goconuts and: cashewnuts - the main existing crops
in this area. For completeness, the suitability of
laﬁd for other LUTs (simple and compound) such as

s

maize and/qéass for both dairy and beef cattle was

/4
also studied but in less detail.

|
Although standardised (FAO) methods of describ-

ing, analysing and classifying soils as used by Kenya
Soil Survey (KSS) were adopted in this study, the mode
and format of presentation of the data, e.g. the legend
construction, description of mapping units, and the
appfoaches used in evaluating the data; e.g. the land
qualities 'availability of moisture' and availability
of nutrients', are different from those used by the KSS,
and will hopefully stimulate discussions on how the

existing methods might be improved.
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ABSTRACT

A soil suxrvey, scale 1:50,000, was carried out
on about 13,000ha of Chonyi-Kaloleni area in Kilifi
District, Kenya, to form a basis for a physical land
evaluation study. Following the guidelines in the
FAO framework for land evaluation the mapping units
were evaluated on the basis of the land qualities:
availability of moisture, nutrients and oxygen, roota-
bility, susceptibility to erosion, with the land
qguality availability of moisture for tree crops being
studied in greatest detail. The alternative LUTs
considered were cashews, coconuts, maize, grass,
cashew-dairy cattle, coconut-dairy cattle, maize-dairy

)
cattle, coconut%cashew and beef cattle-cashew associa-
tions all at an intermediate level of technology.
thally, lagd use recommendations for each mapping
unit were g{ven on the basis of physical land suita-
bility,.péesenF land use, social and cultural factors
and by a dualitative consideration of some economic
factors, the land use recommended in the adjacent

units and nutritional requirements of the local popu-

lation.




1. INTRODUCTION

The population of Kenya in 1979 was 15 million
people with one of the world's highest growth rates
of 3.5 to 4.2% per annum. The rapid population growth
and the subsequent pressure on the land creates a
problem of how to increase and sustain agricultural
production while at the same time conserving our

natural resources,

To increase agricultural production the govern-
ment has in Session Paper No. 4 of 1981, outlined a
"National Food Policy". The success of this policy
depends heavily on identifying new areas for produc-
tion, which can ?nly be achieved through optimum land
use planning. Tg plan effectively; the guantity and
quality of the land resources and their agricultural
poéential mu;t be well known. Soil survey provides
the basic/déta, but they have to be interpreted and
expressed in aim;nner well understood by planners
and farmers. fhis process, termed land evaluatién,
indicates the relevant development alternatives and

the required management specifications.

The Kenya Soil Survey (KSS) has, since 1972,
carried out a systematic inventory of soils and other
land resources data in Kenya for multipurpose land
use planning at the district, regional and national
levels. To aséign priority and to select appropriate

mapping scales the KSS has divided the country into




three areas with different agricultural potentials

based on agroclimatic and vegetation zones. These

are:

1. High potential areas
2., Medium potential areas

3. Low potential areas

The high and medium potential areas are mapped
at a scale of 1:100,000 and the low potential areas
at 1:250,000. Medium potential areas are further
subdivided into high and low altitude medium potential
areas and it is in this latter category that the

coastal Kenya belongs.‘

.
3

Although}medium in potential, coastal Kenya

has not been fully exploited since the present produc-

tion is based on a low level of technology (traditional);

{
i

moreover gphe tracts of land are only extensively used.
Theproduétion'is dominated by small-holder cultivation
of cocénﬁts, éashewnuts, mangoes and citrus fruits.
Ahnual crops include maize, cassava and pulses for

subsistence, and cotton, simsim and tobacco as cash

crops. The tobacco is only sold at the local markets.

Livestock is rather scarce and includes zebu cattle,
goats and poultry maintained at poor levels of husba-

ndry.

To fully exploit the agricultural potential,

resource surveys and subsequent land evaluations are




needed. The Kwale area has been surveyed (Michieka
et.al., 1978) but Kilifi and Lamu areas in the north
have not been surveyed. Recently a survey and land
evaluation of the Kilifi area was started by the
"Training Project in Pedology" of the Agricultural
University, Wageningen, The Netherlands in co-opera-

tion with the KSS.

In order to co-operate with this project, the
Chonyi-Kaloleni area in the Southern Division of
Kilifi district was selected for this study which

aimed to:

1. examine, describe and delineate on a map the soils
of the Chon¥i-Kaloleni area;

2. define the éresent and alternative simple and
compound land utilization types (LUTs), and sub-
sequen?}y study some of the relevant land quali-
ties;//

/ _

3. assess the suitability of land for simple and
compound IUTs at an intermediate level of techno-
logy with particular emphasis on coconuts and
cashewnuts; | |

4. make land use recommendations based on the -

present and suitable alternative land utilization

types.




2. REVIEW OF LITERATURE

2.1 BACKGROUND

Throughout his history, man has evaluated land
and made decisions about its use. 1In the past, the
results of land evaluation were used mainly for tax
assessment but nowadays land evaluation is geared
towérds better land use. This change in bias has
resulted from the need to maximise production while
at the same time conserving the land resources. Land
evaluation, for better land use, has received more
attention lately because it has become clearer that
an efficient use that doees not degrade the land can
only be achieved when the land conditions and all the
details germane £o the use are well known, (Bennema,

1978) .

3

For %hnd evaluation purposes, the term 'land'
is a broigé; FonCept than 'soil' and is defined as
"an area of t%e earth's surface; the characteristics
of which embraée-all stable or predictably éyclic.
attributes of the atmosphere above and below this
area, including those of the atmosphere, the soil,
and the underlying geology, the hydrology, the plant
and animal populations, and the results of past and
present human activity to the extent that these exact
a significant influence on the present and future use’
of land by man’ (FAO, 1976). This concept of land |

leads to the definition of land evaluation as "the




process of assessment of land performance when used

for specified purposes, involving the execution and

interpretation of surveys and studies of landforms,

soils, vegetation, climate and other aspects of land
in order to make a comparison of promising kinds of

use in terms applicable to the bbjectives of the

study”, (FAO, 1976).

The terms land classification, soil capability
classification, land capability classification and
land suitability classification are sometimes used to
mean land evaluaﬁion. Their use merits a clarifica-

tion.

*

Land classification includes any method of
group%ng land or %ts elements into classes (Young,
1980). The land systems method (Stewart, 1968), in
which areas with recurring topography, geology,
climate, soi}é and vegetation are grouped as indivi-
dual land systegs, e.g. the Military Engineers Experi-
ménﬁal Establish?ent (MEXE) system (Webster and
Beckett, 1970), of classifying terrain are good
examples here. These_are not land evaluation systems
although land evaluation may be applied to the land

units they yield.

The term soil capability or suitability classi-
fication suggests the exclusive use of soil characteri-
stics in the evaluation. It is however, very difficult

to evaluate the suitability of soil for a particular




use without considering slope, topography or climate.
Thus the Canadian soil capability classification
system considers not only soil but also other land
chafacteristics. The use of the term 'soil' instead
of 'land' is probaﬁly to emphasise the important role
of soil characteristics in the evaluation. The term
'lahd' is preferred to the term 'soil' when referring
to suitability/capability/evaluation systems by the
author because the definition correctly implies that
other land characteristics besides soil characteristics

have also been used in the classification.

The terms 'capability' and 'suitability' are
more difficult to distinguish. Capability is viewed
by some people as;an,inherent capacity of land to
perform at a given level for a general use, and suita-
bility as a statement of adaptability of a given area
for a specif;% kind of use (FAO, 1976). In the land
Resources P{vision of Foreign and Commonwealth office
fér-Overseas De§elopment, U.K., land capability is
commonly'regard;d as equivalent to Potential Agro-
forestal land use} {Murdoch, 1972). To other people
the terms are used interchangeably (FAO, 1976).
Because of these varying interpretations, coupled
with the long standing association of *capability”“with
the USDA-SCS land capability classification system,
the term land suitability classification is preferred

[l

by the author in this study.




. Two phases are recognised in land evaluation,
viz. physical analysis and social-economic analysis
(Beek, et.al., 1972; Brinkman and Smyth, 1973; Beek,
1978). 1In physical land evaluation.only a physical
analysis is carried out and social-economic analyses

are introduced only to the extent of defining land

utilization types. The results of the evaluation are

expressed in purely physical terms. Integral land
evaluation includes both physical and social-economic
analysis. The land suitability classification in an
integral land evaluation is expressed in economic

terms.

Many land evaluation systems have been developed

in different parts;pf the world. Differences between
[}

. ! . .
the. systems arise from differences in the land use
problems to be solved, prevailing physical and social-
economic conditions and the constraints encountered.
. 7

/
The systems therefore differ in both their purposes
Vi .

and in the degreej of generalization required for these

?

purposes (Bennemai 1978). Burrough (1976), cited by

Beek (1978), made a distinction between those systems

which serve a general purpose and those that serve a
specific purpose, viz. general purpose systems and

specific purpose systems.

f : The general purpose systems evaluate all lands
for a broadly defined, general use, but the use is
not studied and is only defined in general terms in

the land evaluation process. The USDA land capability




classification, the Canadian Soil Capability Classi-
fication for Agriculture, the British land use capabi-
lity classification are examples of general purpose

systems.

Specific purpose systems evaluate land for
competing and relevant uses. The uses are specifi-
cally.defined in terms of key attributes, e.g. produce,
capital intensity and applied level of technology.
These uses are explicitly studied in the land evalua-
tion process and are selected on the basis of the
prevailing social-economic conditions. The framework
for land evaluation, the ecologicél method of land
evaluation of Beek and Benntma (1972), and the USBR
system for irrigat?d land use are examples of specific

purpose land evaluaéion systems.

Howéver, Burrough's distinction is not clear
at either ext%?%es of the mapping scales. At small
scales the définition of a land utilization type is
bfoad,‘and conseqéently a major kind of use in the
specific purpose systems may merge into the broad
standardized use in the general purpose systems, e.g.
arable rainfed agriculture. At large scales the
capability unit with its management specifications

appears to merge into a land utilization type.

At intermediate scales the distinction is
clearer. For example in specific purpose systems,
although the definition of a given use may be broad

in terms of one key attribute, e.g. agriculture or

AN




forestry, it is more specifically defined in terms

of another key attribute, e.g. capital intensity.

-Both specific purpose and general purpose
classification systems may be applied at any scale
of mapping. Thus, specific purpose systems should
not be taken to mean a more detailed land evaluation.
Both types of systems have some merits and some

disadvantages, and are discussed below.

The general purpose systems evaluate all lands
for a broadly defined general use. Consequently, this
group Pf systems is very useful for ranking lands

according to their suitability for such a use. The

suitability classes aim to reflect the degree of

\

cropping and yield potentials (Hooper,

]

1974). Thus land suited for cultivation is rated

flexibility in

above that only suited for grazing and forestry

4

4
because it7is more flexible and often more profitable.
)

Ranking<§fland on the basis of a high yield for a
given éfable %rop is not satisfactory since another
crop‘méy give low yields on the same land (Hooper,
1974). Moderately high management levels are assumed
to elimiﬁate differences in land performance attribu-
ted to individual farmers. Technological.and social-~
economic variables are not considered in the land

suitability groupings, hence the classes are valid

for long periods (Bennema, 1978; Beek, 1978).

In their places of origin these systems have




B :

been successively applied. 1In the USA, land 'has been
classified into land capability classes based on soil
potentialities, limitations in use and management.
Furthermore, the classes serve as a basis for a
national conservation need inventory. Farm, urban .
and regional planning also make use of the land

capability classification, (Olson, 1974).

Outside their countries of origin, the general
purpose systems have to be modified, new suitability
classes may be introduced, e.g. in Pakistan (Bramao,
H., cited by Olson, 1974) and new guidelines made.
Despite the modifications, problems are still encoun-
tered which arise from the principles and assumptions
of these systems. Some noteworthy difficulties are:-
1. Although the systems are for a general purpose,

/ only the commonly grown crops are considered.

Limitations are understood to narrow the choice

2

14
of crops but the excluded crops are rarely
/ . ;

mentiéned (Albers et.al., 1975; Bennema, 1978;

!
Beek, 1978).

2. Capability classes are assigned on the basis.of
increasing limitations. However, the effect of
these limitations does not reflect differences
in relative suitability but only in the flexibi-
lity of cropping and management requirements.

3. In many areas, Fhe applied levels of technology

are variable, therefore it is difficult to compare

land use performance due to the assumed high level




. *!II ¥ . i

of management (Beek, 1978).

4. Since all l1and is evaluated for one general use
no comparison between competing uses for the same
1and is possible.

5. By omitting social-economic variables, some broad
development objectives, €.9- labour absorption,
improved nutritional status which may be of
national importance, despite the limited resources,

are not considered (Beek, 1978) .

Land evaluation sometimes involves land
amelioration; These improvementS‘should also be
reflected in the suitability classification. 1In the
general purpose gystems, no distinction is made
betweén sﬁitabﬁlity before or after amelioration;

In each case sbitability classification is made on
the basis of the remaining limitations. Furthermore
economicsjof the amelioration are not a criteria

/
(Olson,/l974).

In vikw of these problems coupled with the
i : '
need to exchange information between areas of
similar physical conditions there is a trend to

shift to specific 1and evaluation systems discussed

below.

specific 1and evaluation systems evaluate
1and for competing and relevant uses. Both the uses
and the land are explicitly studied in the land

evaluation process. A comparison of the competing
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uses can therefore be made. For the description of
the uses all social -econom c, technol ogical and
physi cal variables are considered. Suitability classes
are assigned on the basis of required inputs and
expected outputs. A separate suitability is made for
each'rel avant use. Finally, specific purpose systens
require a nmultidisciplinary approach to define the
uses and to assign the suitability classes after
"matching' of land qualities with the requirenments of
the uses. In specific purpose systens, a distinction
is made between m nor and mgjor inprovenments. "Current
suitability" classification is one in which land has not
been inproved or only mnor |and inprovenents have been
effected and "potential suitability" classification that
in which major |and inprovenents are or assuned to
have been effected (FAQ 1976). These systens over-
cone sone di sadvantages indicated for the general

/!

pur pose systens, but new difficulties arise, nanely:-
,

1. The precise information required about fundanental
relation;hips between constraining land qualities
and the land utilization types is lacking. This
results in suitability classes based on subjective
observation and experience (Snyth, 1978; Beek,
1978).

2. Specific purpose evaluation relies heavily on
mul tidisciplinary co-operation. This co-opera-
tion so far has not produced guidelines specific

enough to evaluate for specific crops (Beek, 1978) .



