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ABSTRACT

This study examines the changing wetland use and its
environmental implications in Mumias Division, Kakamega District.
The aim is to highlight the changing use of wetlands and its
environmental implications to the community in particular and
environment at large. The study specifically investigates the
changes in wetland acquisition, ownership and use with respect
to its conservation. It determines the socio-economic patterns
influencing wetland’s changing use and shows how the process of
increasing wetland human encroachment relates to the environment -
by pinpointing the impact that this practice has to the

environment and the community.

Archival records, oral interviews, gquestionnaires and
repertory grid were the methods used in the collection of various
kinds of information relating to wetland use in the study area.
The déta from archival records and oral interviews were
qualitatively reported, while data collected using the other
methods were subjected to various statistical interpretation and

analyzed both quantitatively and qualitatively.

The study indicates that wetlands in the pre-colonial times
& . . Y
were a shared resource that received both individual and communal
protection hence being sustainably used. Colonial rule brought
with it individualisation of wetlands and changes in their use
which influenced wetland loss. The number of. years that the

wetland has been under utilisation were found to be associated
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with the percentage of wetland cultivated. There is a linear
relationship between family size and the percentage of wetland
cultivated. Land-demographic background of the wetland farmer and
financial gains from the wetland produce were seen as factors
influencing wetland loss in the area under study. Fuelwood, water
in wells, construction.materiais and forage are wetland resources
of importance whose unavailability is affecting the community
significantly. Changes in soil acidity, reduction in
biodiversity, loss of river bank protection, downstream flooding
and increased sedimentation are inferred to -be some of the

ecological problems resultiﬁg from wetlands’ changing use.

The study points to the facts that; to reach certain policy
decisions regarding the use of a resource; it 1s necessary to
understand people’s way of iife by looking at trends of the
resource use, the socioeconomic push factors behind the change
in use and the impacts of the changed use. It’s after this that
appropriate resource use 1innovations can  be = advocated.
Consequently, it is suggested in the study that the approach and
Umthodology used can be valuable to a holistic analysis and
understanding of imposing preconceived notions of them. The étudy
also shows that the government agricultural policies have tended
to favour economic goals in the farming pursuits with iess
c;;sideration of other needs that an individual may have from the
same resource. It 1s therefore recommended that the government
should involve the local people as participants in the planning

and development of wetlands. The government also needs to adopt

a strategy of integrated wetland management
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1.1 Background.

The world is presently undergoing an environmental crisis
which is manifested in the widespread destruction of ecosystems

and the consequent loss of biological species. This c¢risis has

been attributed to the increasing human population and 'its rising .

aspirations and to the patterns of economic and technological

7

development (Ward; 1972, Green; 1985). Current éYstems of
economic planning and methods of production are seen not to be

conducive to promoting environmental security largely because

they are not aimed at achieving sustainable-development-~As human

population rises its aspirations andrimmediate human needs take
prominence. The development activities that come up to catexr for
these needs more often than not tend to ignore and undermine the
value of natural resources such as forests, marine and freshwater
wetlands. Loss of these ecosystems and -therefore- the- species
therein is not just a sign of loss of biological richness but
also of genetic potential and hence a reduction in the security
of the biosphere (UNEP Report; 1990).

Wetlands:- riverine areas of marsh, swamp, bogs and
riverine forest have been under human management for a long time,
effectively contributing to the well being of the surrounding
communities and even the wider nation. Wetlands are important
ed®systems whose functions and values are varied depending on the
nature of the wetland. They are seen as important components of
the hydrological cycle. They serve as natural water storage and

discharge reservoirs hence regulate stream flow and water volume
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e surrounding water bodies. Wetlands absorb and dissipate
rces of the storms and floods hence a protective measure
st dawnstream flooding. They also act as a protective
ism against river water pollutionras they act as silt traps
water flowing through them hence reducing the amount of
lting downstream. Wetland also remove large amounts of
rients from the nutrient loaded waters which flow through them

reducing eutrophication. In addition, wetlands are

eding, rearing and feeding habitats of many wetland species.

popotamii (Hippopotamus amphibius)-:-uses-the-wetland-as-:its

ing ground. Other animals dbmmdn,in”the_wétlandsﬁinclude

rds such as the goliath heron (Ardea goliath) and thegpied

gfisher (Cervle rudis) and the lung fish (Protopterus and

ypterus Species)”
: The communities that live near wetlands -draw -food,
inal plants, fuel wood, materials for building, clean water
both livestock and domestic uses, raw materials for
rafts such as basketry, pottery and mat making to mention
'ﬁew (Mavuti; 1989, Kareri; 1992). The wetland soils are
viewed as fertile and well watered and hence of high
tial for agricultural development. This gives a strong case
ietland reclamation. Despite all the ecological and socio-
mic. benefits cited above, the wetlands are unfortunately
d upon as wastelands and a hindrance to progress. They are
'iatéd with breeding grounds for snails and mosquitoes which

mit bilharzia and malaria respectively. Recent reports

al of resource Vol. 1 No 1.

are a habitat of sitatunga (Tragelaphus spekei) while the
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have, however, shown that they are continuously being changed to
become sites for settlements, industrial projects, dumping
grounds, subsistence and commercial agriculture (Howard and
Thompson; 1985, Muthuri; 1989, Dugan; 1990, Gichuki; 1992,
Mavuti; 1992). This trend has been observed to be particularly
true for the unprotected wetlands in high and medium potential
areas where human activities for wetland reclamation are on the
ilicrease.

Wetlands all over the world are under great pressure to be
eradicated. In United States, some 54 per cent (an equivalent to
87 million hectares) of its original wetlands are lost while in
western France 80 per cent of the marshes of the Landes have been
drained (Dugan, 1990:33;). Here in Africa, the Sudd swamps on the
Nile are seen as a hindrance to communication. After completion,
the Junglei Canal will channel the waters of the white Nile to
bypass the swamps. This will result in the draining of the Nile
basin swamps to increase water for irrigation in the northern
semi-arid Sudan (Muthuri; 1989). In Rwanda and Burundi, it has
been observed that due to shortage of agricultural land, the
swamps are being cleared, drained and planted with rice, maize
‘and sweet potatoes. In Uganda, the wetlands are at the moment
reclaimed for rice and the cultivation of other crops especially
around Lake Kyoga (Mwaka; 1989).

g Kenya’'s wetlands cover 14,000 km®* (Kareri; 1992). These
ecosystems are however faced with threats from pollution, over-
exploitation, land degradation, damming, siltation and
agricultural development just to mention but afew. To this

effect, Kenya has established various parks and reserves to
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ect some large Qetlands. Such parks and reserves include the
ima springs, Lake Nakuru, Lake Bogoria and Tana river primate
The conservation of such wetland apart from earning Kenya
e most needed foreign exchange has above all enabled. the
untry to conserve her heritage which can be utilized in many
her ways including education. In addition, the conservation of
lands has enabled the country to protect some endangered
pecies for instance the flamingoes on Lake Nakuru. There are
Er unprotected wetlands that are under very great pressure for
dication, the Tana délta being at  the forefront. These
?ﬁﬁlands have an abundance bird life- and a variety of fish-
%%ecies. In addition to that, the aquatic grasses are harvested

}s fodder for milk cows and calves while sedges are used for

The Yala swamps are also faced with destruction from the
%ﬁ5§ricultural sector which. saw 938.6 acres dréihed. by 1980
@ﬁMavuti; 1992) . The papyrus swamps around Lake Naivasha are also
ing cleared to give way to agricultural crops. Other wetlands
funder pressure are the deltaic grass swamp of the Kano plains
i%hése 2099.5 acres have been reclaimed at Ahero.and 2223 acres
;;n.West Kano. The two reclaimed schemes are under sugar cane and
ce cultivation.

In general, the grass swamps in Kenya are continously being
converted into agricultural use hence few are being conserved.

Many have come to believe that Kenya needs food more than idle

‘natural swamps (Okondo; 1989). Due to this, the reclamation of
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lands 1s seen as legitimate and justified. In Mumias
n the study area, reclamation of the poorly drained lands
nd) can conceptually be divided into two:

one by the farmer and his or her household on his farm and

. which is government aided with the help of extension

rs. The former is not documented as is done on individual
while the latter is, giving figures in the table below

shows the drain length dug in 1992 in the division.

.1: Drain length dug per location in 1992. - -

Drain length (acres)

17,043

12,597

al Wanga 38,285

15,314

1.5, 06

98,306

Mumias Division annual agricultural report 1992.

lthough large areas have been reclaimed in this area, little
ch has been undertaken to study environmental implications
aining the wetlands. This study is aimed at bridging this
edge gap with a view of coming up with means and ways of

'inably using the wetlands resources in the area.
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Statement of the problem.

] The wetland areas that now remain in Mumias Division, which
nder study, are generally riverine thickets, freshwater tree
ps and marshes. These offer diverse ecological and socio-
:%nomic benefit but at the moment are experiencing different
vels of human interference. The human activities encroaching
these wetlands at present include settlement, industrial
mias sugar factory on river Nzoia) and agriculture. Although
s happens to be the case, many households in this area are
iipendent on wetland resoches for their livelihood in addition
the day to day requirements of construction materials, forage. .
nd firewood. As a result of the human activities, the
‘%fea under natural wetlands in Mumias continue to shrink.
Realising the magnitude of the problem, the study seeks to find
the trends in wetland, acquisition, ownership, and use, the
ial economic forces behind the changing wetland wuse, the

nvironmental impacts and hence the environmental implications

this phenomenon.

.3 Obijectives of the study.

Broadly, the study investigates the  environmental
plications of wetlands changing use in Mumias Division together
‘ith the socio-economic factors influencing the practice.

.;j' The specific objectives are as follows:

1. To investigate theAchanges in wetland acquisition,
ownership and use with respect to wetland conservation.

2. To determine which socio-economic factors influence

people’s use of wetland areas in Mumias Division.
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>3. To investigate the resultant ihpact of wetland use to
the surrounding environment and community, and on the
basis of this, to suggest some policy implications and
line of action to guide the sustainable use of wetland

areas in Mumilas 1in particular and Kenya in general.

';1.4 Research hypotheses. , T : .
1. Socio-economic characteristics of a farmer influence the
percentage of wetland cultivated.
Certain patterns of interdependence among the selected

socio-economic variables influence the percentage of ;;:2?,;,
i

wetland cultivated.
The use of wetland areas for agriculture has negatively

affected the availability of certain natural wetland

e SOUrCces .

Assumptions of the study.

During the study, tﬁé following assumptions were made:
It was assumed that the time lapse during the field
research did not significantly affect the results of the

study. Hence any marked variations between the

observations would only be attributed to a much longer

period of time.

It was also assumed that the respondents clearly
understood the guestions they were asked and that their

responses were a true indication of the real situation.



6 Rational€of the study - . ' =

Except for the studies done independently on agricultural
nd use and wetland dynamics, little has been done on
gétlands as agricultural land in Mumias Division and its

vironmental implications. Therefore, this study focuses on

behind wetlands changing use as this is crucial in

1T

‘understanding the changing wetland use pattern, accessibility -
and allocation.
As mentioned, many households in the study. area depend

on the wetlands for their livelihood. Therefore, it 1is

veloped and promoted. It is hoped that the study findings

%

#ill help wetland owners to sustainably use their wetland
ﬁésources thereby helping them to raise their income levels
d quality of life through improved wetland use techniques

that are environmentally friendly.

.» 5 : ' .
; To meet the challenges of attaining economic growth of

16 percent per annum, the Kenya government has assigned the
Ficultural sector a priority role of contributing 5.3

fcent of the target (Kenya 1989). This implies that increased
®ricultural production is mandatory. In the Sixth Development
an Various measures were considered important in attaining
is goal. One of the measures which is the subject of this

udy is the expansion of the arable land to include the

rshes and the swamps in the lowlands (Kakamega District



development plan; 1989/1993). This is further strengthened by
government policy of adopting small holder irrigation schemes
based on sglf managing groups of farmers with technical
advisory support from the government. The achievement of this
goal in wetlands will largely depend on their efficient and
sustainable use. By eliciting the likely environmental
implications of wetlands changing use, the study findings will
help eliminate dis-economies, maximise positive impacts while
lessening undesirable impacts. This will thus help support a
productive agricultural sector through environmentally sound
and efficient management of the wetland resources.

Wetlands are very valuable resources not only to the
local community that live near them but also to the entire
gcountry because of their unique functions and values.
Information concerning the environmental implications of their
loss serves to inform the local people and the rest of Kenyan
communities of the consequences of the wetland loss. The study
findings will thus result in environmental awareness of
environmental relationships.This awareness may partly help

change peoples attitudes towards wetlands from that of an

.obstacle to development to that of an asset which can be

SBustainably used and hence the need to conserve.

The study findings will enable the policy makers to
egpand the range of environmental considerations as they
deliberate on wetlands as agricultural lands. This will then
enable them to recognise thresholds and to define limits of

wetland use in an attempt to conserve the fragile ecosystems.
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- The RAMSAR Convention held in Iran on 2™ February 1971,
_gécognised the fundamental ecological functions of wetlands
;and their economic, scientific, recreational, cultural and
‘educational values. To this effect, the convention urges
Téember states to convene advisory conferences on the
Econservation of wetlands and water falls. Kenya being a
fsignatory to the convention, the findings of this study will
%Contribute to creating more environmental conscious plans
fconcerning Kenya’s wetlands thereby eliminating costly
fenvironmental damages. These findings may be passed to other
" natural resource base of the country and the general public.
| Finally, the findings of this study will contribute to

>;the data base and framework for further research, and

' continuous monitoring and evaluation of wetlands changing use.

gy Study area

Mumias division is one of the administrative areas in
.éKakamega District, the other divisions be;ng Butere,
iIkolomani, Kabras, Kakamega municipality, Khwisefo, Lugari,
;Burambi, and Shinyalu. The inhabitants of the Division are‘the
ﬁWanga people a subgroup of the Luhyia. These form the majority
" although there are other ethnic groups as well. The division
;lies entirely within the sugar cane zone. It covers an area of
?5%6 km?>. It is located approximately between latitudes 0° and
50°30’N and between longitudes 34° E and 35° E. The altitude
iranges between 1800m and 2000m with 60% reliability (Jaetzold

;and schmidt; 1983). The area experiences both long and short

;rains between late February and May and August and November
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écfively. December and January are generally dry months.
annual mean temperature range from 20.8 °C to 22.0 °C.
Mumias Division has its headquarters in Mumias township.
is divided into 5 administrative locations and 25 sub-
Egéations. The locations are : North Wanga, South Wanga,

Mumias central, Fast Wanga and West Wanga. According to the

‘an estimated population of 12,300 in 1983 and 18,880 for 1988
gfhile the estimate for 1993 stands at 29,049. The Division has

high population growth rate and with the highest population

n the district.

The region was heavily forested several hundred years ago
%%ut at present, 1t consists mainly of grassland with small
Epatches of indigenous woodland. The division is made of
i%avirondan and Nyanzan rock systems. The well drained soils on
;lower level uplands are developed from various rocks of
' Kavirondo sediments and basic igneous. The lowland soils can
' be divided into two groups:-
'117 Soils that border the well drained upland region. These
are imperfectly drained to poorly drained deep grey sandy
ij" clay to clay with very dark greyish stratified top
soil. The top soils are sticky plastic friable sandy loam
to sandy clay loam.
2) Soils within the water-logged poorly drained region.

These soils are poorly drained deep brownish grey to
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mottled firm sandy clay to clay.

Vegetation prevalent in the lowlands include reeds
(Phragmites ), Sedges ( Lyperus cladium) and grasses such as
Rossia and Londetia.These lowland soils in some places form
swamps and marshes. This study was undertaken to make findings
in the changing use of these wetlands along rivers Nzoia,

Suwo, Lairi and Lusumu (map: 1) where the wetlands are
prevalent. These four rivers are also the main ones that drain
the area under study.

The division ranks as one of the highest potential
agricultural divisions of Kakamega District. However, parts of
the division have soils of low agricultural potential
(Kakamega District development plan 1989/1993). Farmers in
this division face a dual problem of poor yields from
subsistence crops and a shortage of cash for on-farm
investments (ngglgy; 1977) .

Upland soils in this area tend to be granitic heavily
eroded and deficient in phosphate and other nutrients
{Barplygy; 1977) . The large expanses of wetlands that adjoin
the Nzoia river and its tributaries such as Lusumu and Lairi
~are difficult to manage without thorough drainage or else the
crops planted in them tend to become waterlogged. There is a
general decline in cattle population relative to human
Rspulation (Jaezdolt and Schmidt; 1983), hence use of animal
manure is limited. Many farmers who have cattle have largely
used the wetlands for pasturing their animals. This, however,
is now changing, many wetlands being turned to agricultural

fields. Sugar cane is the main cash crop grown in this
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ion, Subsistence crops grown include maize, sorghum,

millet, beans and cooking bananas.
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Scope and limitation of the study

This study is confined to the wetland areas along Rivers

©0ia, Lusumu, Suwo and Lairi in Mumias Division of Kakamega
trict. Due to time available not all farmers along these

ur rivers were included in the study. A sample of 25 farmers
long each river were systematically selected for interview.
Land use is a complex process that hardly involves an
ividual in the household but is made in consultation with
Efually all family members. Consequently the interviews were
T confihed to household heads but included several members
the family. The complexity of land use decision making
ocess may in itself be a limitation as it would involve many
ried factors. The study as such, examined only a few socio-
sconomic factors (chapter 4) leaving out many others which

uld not be easily quantified or lacked specificity.

| The Mumias Sugar factory nuclear estate farms along River
ia were excluded from the survey. This was because the
ocio-economic parameters under study could not be adequately
P ed to the estate farms. To have to reconstruct the past
<vironment, there was heavy dependence on reports by

dividual persons and the records from the archives. The

ree of accufacy of the reports therefore depends on those
‘o reported. It was expected, however, that some error would
ncorporated. Various persons in the village were asked
1lar questions, the answers given were corroborated with
records from the archives, any anomalies in the reporting

i¥om either side were discarded hence minimising the error.
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kind of land use in the wetlands was generalised to be

jricultural since it is the most prevalent.

Definition of terms

Educational level

ﬁThe level at which one left formal schooling. This was
:fcategorised into none (nil), primary, secondary and
;}post secondary.

Environment

ﬁfThe sum-total of one’s surrounding be it of a plant or an
~animal. It encompasses the biotic and the abiotic. factors
7fthat surround an organism.

Family size

* The number of persons in each homestead including
j:husband, wives and children of all ages and any other
imember who depends on the houéehold farm for subsistence.
) Farm size

‘ Total land acfeage under crop, livestock, residential,
fﬁfallow, and unused land under the jurisdiction of an
individg?l.

Houseﬁold

roof or several roofs within the same compound or

homestead area and shariﬁg a community of life by their
dependence on a common heclding as a source of income and
food which usually but not necessarily involves them in

eating from a "common pot".
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Length of time that the wetland has been in use

e (in years) that the wetland has been under crop
Eivation.

'Off“%arm,occupation

cupation or salaried employment outside farm work which
e household head engages in.

Wetland

eas of marsh, swamp and or riverine forest with fresh
ter that is static or flowing, permanent or temporary,
he depth of which at low tide does not exceed six metres.

Wetland tenure gsystem

The mode of ownership of the wetland such as inherited,
rented or bought.

- Purpose of wetland produce

he ultimate destination of the crops produced from the
‘wetland that is, whether they are for marketing,

ubsistence or both.
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CHAPTER 2

LITERATURE REVIEW

Introduction

Freshwater and wetland ecosystems cover large parts of
surface of the earth. These are productive ecosystems
1ich can play a central role in strategies for sustainable
lo-economic development. Wetlands are drained to enhance
i health and welfare of human society but the rate at which
s is done, and hence destroyed is so high that wetland
truction comeg second to deforestation (Green; 1985) .If
1 managed, wetlands can help meet the needs of a rising
pulation while their degradation can worsen the pressures
upon rural communities (Dugan; 1990:5). Africa supports a
latively large area of wetland covering 345,000 km?* or 1 per
t of the total land (Denny; 1985). The area of these
tlands which are however in some way protected is inadequate
a large portion of it is on private land and unprotected.
though legg than 3 per cent of the area of Kenya is‘occupied'
th swamp, swamp conservation does not receive adegquate
tention.

The Literature reviewed was broadly divided into 2
ctions. Section 2.2 deals with factors influencing land use
tterns while section 2.3 deals with wetlands and human

fluence.
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Factors influencing land use patterns and decisgsion

making.

There are two approaches that have been used to explain
terns of land use. One approach emphasises the role of the
rsical environment while the other is based on the

mption that land use 1s an economic activity determined by
nomic forces (Mather; 1986). The physical environment basis
- land use rests on the belief that the nature of the
ironment has the ability to limit human endeavour. It
culates that the nature retains casual power over the

ions of man and that culture and social institutions are

1

Einises to environmental conditions (Moors; 1934). It has
i;ver come to be realised that land use is also a product of
an decision. This emphasizes that although the environment
d the economics exert a strong influence on land use the
physical environment and economics do not operate in a
rect and automatic fashion (Mather; 1976). Thus to

~défstand patterns of land use, human decision and the

king of the decisions should be understood.

There are many factors that tend to affect decision

;1ng concerning land use. In a study done to determine

clion making factors in land use, factors of importance

re ranked. Three of the factors were of economic nature

h'h related to profit and stability (Illbery; 1979).

Another study done in Trans-Nzola district on

icultural decision making and farmers choice of strategies,
ed that non-economic factors such as security of

istence requirements, knowledge and experience and
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Sspositions have a very significant influence on the

of farming strategies while the selected socioceconomic
;bles such as the age of the household head number, number
rsons in the farm household and employment outside did
have a significant influence (Naulikha; 1990). In another
- in Kiambu district on factors affecting roadside

fing, financial gains derived from roadside farm produce,
search of vacant road reserves for cultivation of food

s for domestic consumption and of marketing purposes and

. of adequate family holdings were some of the reasons

nd roadside farming (Mbwesa; 1990).

Farm size, type of land ownership and off-farm occupation
;luence decision making about land use (Mather; 1986, Fouhd;
56) . It was shown that there is an inverse relationship
een farm size and intensity (Mather; 1986) while in the
idy done in central Jamaica, it was shown that increase in
m size is associated with increase in production (Found
6) . The same study showed that the type of land use and
icultural income will change with acreage in the farm size
= of f-farm océupation was shown to be associatéd with
rease in production. Although these studies reveal the
tors in decision making that influence production and
ome, they however fail to address the effect of these
io-economic factors on the extent of cultivation. The
rent study intends to find out how farm size, land
mership, family size and off-farm occupation among other
cio-economic factors would influence the size of the wetland

tivated.
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rception of the environmental hazards such as flooding
n to be affected by a range of personal factors such as
d personality (Mather; 1986). It is seen to be related
Etitude of risk and uncertainty in land enterprises. These
imply that the way a land user perceives his

onment and his subjective view of actual or potential

ds will strongly condition his choice of use and form of
,ifent. Age 1s seen as a significant factor in

@fmental perception about the adoption of innovations. It
0 significant in relation to the value and objectives of
user. This study was designed to find out if such

)-personal factor such as age is a factor on the extent of

B cultivated.

%ﬁman influence on the wetlands:

The Ramsar convention defines wetland as: "areas of marsh
-étland or water whether natural or artificial

t or temporary with water that is static or flowing,

i or brackish or salty including areas of marine water the

= .

i@f which at low tides does not exceed six metres.”

any wetlands support important migratory fish and bird
ions. This aspect led to the Ramsar convention held in
1971 and whose main aim came into force on 21/12/1975
the decline of wetland habitats globally and maintain
"blogical and wildlife functions.

der the convention, the contracting countries agreed to
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e wetland conservation in national planning to promote
id utilization of wetlands, to create wardened nature

es and to facilitate wetland based research (Kerry;

;Wetland ecosystems account for 6 percent of the global
‘area and are among the most threatened of all

‘5nmental resources (Kerry; 1991). He notes that

opment projects have stimulated wetland conversion

y because of information failure and policy

ventions which have been badly coordinated or poorly

ed. He contents that in Peninsular Malaysia many fresh
swamps have been drained for rice cultivation but yields
been disappointing because the fields have lacked a

Eﬂar supply of freshwater while in West Africa where

rce policy involving dams and flow regulation has

ibuted to wetland loss adversely affecting the farmers
tilize wetland via flood recession agriculture.

»;In a study done in uganda around Lake Kyoga it was found
f?hat there is increased swamp reclamation for-.rice

vation as opposed to earlier times when wetlands had been
d‘at as areas of little utility being used for animal

ng only (Mwaka; 1989). The study (Mwaka; 1989) outlines
;fmajor issues pertaining to the utilization of the Lake
wetlands noting that wetland reclamation has been
itated by agricultural land shortage, market potential
 ihe crops grown on adoptive population and the existence
%bme government owned rice irrigation schemes which have

~as a model. Seasonal flooding, dying of swamps,
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%kses, children not going to school, labour scarcity and
of inputs are highlighted in the study as problems

g from continued sample reclamation. Although the study
ses the agricultural utility of wetlands, the study

to incorporate the farmers needs created as a result of
‘unsustainable utilisation an important aspect which need
considered in a conservation strategy. This study looked
s bit to bridge the gap.

In another cross-sectional study done on wetlands in
Inds, it was found out that the use of wetlands has

ed historically from animal grazing, vegetable fruit and
collection to increasing agricultural utilization
1992) .

T practice is fuelled by increase in population and
-e in rainfall. He notes that choices between investment
‘pland and bottomland areas is dependent on a variety of
:mis which include:- potential yield productivity, market
potential of different products, seasonal variation in
requirements, availability of labour, gender division
ks and risk perceptions of farmers. The study was

ed in the wetlands of drylands, this study however

e to find out if similar factors will also hold for
areas.

}ﬁhe uses to which wetlands can be put can be divided into

 main categories: social, economic, cultural and

It is noted that although the physical wetland products

directly or indirectly consumed, social and cultural
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‘fits cannot be readily quantified (Kareri; 1992). He

ends that there were always useful resources that were

. from the wetlands to satisfy social and cultural
irements of a community living near the wetland. He notes
among the sub-ethnic groups of the Luhyia community that
ébtise circumcision thé specific type of soil used was only
d in some places in the wetlands. These sites were never
owed to dry up. Hunting of wild animals was also a popular
,Qial activity that could take place in the wetlands. Clay, a
é&and product was used fgr plastering the walls and floors
'ghouses. Vegetation from. the wetlands have for long been

Ad for construction of houses and granaries.

The Yala swamps and many others have been seen to be an
‘brtant ecosystem for various species of birds and mammals.
swamps also act as fiiters for a variety of biocides and
er agricultural pollutants from the catchment (Mavuti;

. Muthuri; 1992). The‘Lengurruahange swamps on the other

d are said to be very i&portant as they allow wvarious plant
cies and waterfall to thrive. The dense strips of forest
ﬂ;ﬁg rivers protect the banks of a stream and prevents
;&uring and erosion during floods (Hughes; undated). She

3£es that the physical barrier of the forest prevents silt
sand from being washed. into the watercourse. This helps to
: vp the stream flow fairly constant throughout the year.

‘ Although various authors (Denny; 1990, Muthuri; 1989,
1990, Mavuti; 1989, 1992, Hughes; undated, Kareri;

2) explain the importance of wetlands; ecologically,

nomically, socially and culturally, they leave out an
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tant case of the link between the human community that
i€s near wetlands and the probable impact that the
fruction of the environment would have on it, a gap this
Eintends to fill.

Livestock grazing in wetlands was and still is a common

f&oted that the pastoral system in Northern Sudan is being
mined through changing patterns of resource use while the
nsive use of the Wadi grazing lands and competition with
ulturalists has resultéd in environmental damage to the -
di grazing (Scoons; 1992). It is also documented that the
;val control that ensured sustainable utilization of the
ﬁland resources are slowly disintegrating (Kareri; 1992).
iferials for making basket traps, chairs, cages and

idcrafts were mostly obtained from the wetland vegetation -
yich include papyrus reeds, bulrushes and other herbaceous
‘tation, whereas honey cdllection for brews and medicine
nded on the’ cheap availability of the-local wetland

rials. The above were a.source of income. The social

rol of the sustainable wetland.resource'utilization was
,}ed as slowly disintegrating hence diminishing.

3 The authors however do not explain how the social control
88 done and the impact of the social control disintegration
8 for the future of the resource hence the need for the
onservation measures. The édoptive measures taken due to the
inishing resource were not highlighted as well. The study-
Qended to £ill these gaps.

The growing population which has resulted in land

tice for many communities that live near the wetlands. It .
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ity is seen as the main force behind utilization of

flands, while self sufficiency in food and improved living
ards of the rural people are seen as the main reasons for
creased government and donor. Support for irrigation and

age (Olindo; 1985, Gichuki; 1992, Kareri; 1992). Although
s trend continues few studies have focused on the

>-onmental hazards that are precipitated by increasing

@@nd cultivation. This study intended to bridge this gap.
;:It is suggested by various authors such as (Dugan; 1990,
‘_; 1991) that continued wetland loss is as a

.t of the misuse, over-utilization, inadequate management
{limited information on the values and dynamics of

“:nds. It is also seen that due to the fact that most of
4;wetland values are public and not individual people tend
éeclaim them for the individual gains rather than leaving
in their natural state. This being the case it would

pear that unless a conservation strategy which has the local
on at the base is found little can be done to safeguard
tlands on privately owned land. This study was designed to
out those socio-economic forces behind wetland

ltivation and the impacts that arise in a bid to suggest a

rvation strategy for the wetlands in the study area.

From the literature reviewed, it 1is shown that an attempt
;fbeen made to understand patterns of arable land use but of
rfreviéwed literature little has been said about those

sio-economic patterns that influence the increasing wetland

achment . This study fills this knowledge gap by
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itifying the socio-eccnomic patterns that influence wetland
n the study area since it is seen that the causes of the
nmental degradation do depend on the socio—econogic

t of the population (O’riodat; 1971). The literature
fEWed also shows that many wetlands not protected by the
ment and on private land are first being converted into.
ltural use and therefore few are conserved as natural
ds. Many authors including (Gaudet and Obeng; 1981,

1985, Muthuri; 1989, Gichuki; 1992, Mavuti; 1992) have
.édered the ecological impacts of wetland loss in
ion to the human communities who draw benefits from
#& wetlands or suffer due to their presence. This study

ed to £ill this gap.

CEAPTER THREE

RESE2ZRCH METHODOLOGY

it roduction.

%The purpose of the study was to investigate the changing
’d use and its -environmental implications in Mumias

ion Kakamega Districz. This divisibn was selected by the
Barcher as representative of those areas in Kenya

2riencing serious wet.znd depletion. The study

cally: -

i

Jinvestigated the chazces in wetland acquisition,
‘ownership and use with respect to wetland conservation.
@etermined the socio-=conomic patterns influencing the
use of wetland areas znd

Showed how the process of increasing wetland encroachment
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'-rélated to the environment by pinpointing the impacts

e peak of agricultural activities in the study area. Hence
as easier to locate wetland farmers for interview in their
Bifms. For those not working in their farms then; ‘an attempt

} made to meet them in their homes.

Sample size and sampling technigue

Four river valleys namely Nzoia, Lusumu, Sio and Lairi
p. 1) were used in the study. These were selected because
'y were known to have had expansive wetland areas which are
Ow diminishing. After identifying the river valleys, a
tematic sampling procedure was designed and applied for the
ection of sample wetland farmers from all those whose whole
it part of their land borders any of the four rivers.
'ﬁe total length of the section of each of the rivers
ercted in the study area was calculated using the "Mumias
ography sheet number 101/2 1970" (Map. 1). The lengths
culated for each river sections was then divided by 25, the
5:oer of farmers to be considered along each river to get the
interval distance along the river of selecting a farmer for
erview. These study points were then marked onto the map

@ researcher used during the field research to enable her
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?@cate the points. At each study point the farmers found
ébrking in their farms were interviewed from the farms.

Those absent an attempt was made to interxrview them from their
ﬁbmes and then later, after the interview they were requested
{b take the researcher to their wetland farms. In total 100

farmers were interviewed; 25 along each river.

8.3) Research instruments and their administration

To achieve the set objectives the researcher used the
ﬁllowing instruments: - A o o o
- a) Data on the historical development of the wetlands
covering the evolution of wetland use and access, tenure
systems and conservation strategies in the study area
were collected through content analysis from a field of
archival documents from the Kenya National Archives.
The documents included:
1. North Nyanza annuél reports;
‘2. Report of Committeé on Native land tenure in the North
Kavirondo Reserve;
3. African land settlement and utilisation, minutes of
the ALDEV board 1952-58 and
4. Abaluhyia land law;and customs.
The archival documents enabled the researcher to trace
trends in wetland acquisition, use, access and
ervation strategies in the study area. At some stages
1 the course of studying the archival documents, it was
m%d necessary to consult old members of the community for

lparative information. The criterion for their selection was
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ﬂe..Thus, only those who had lived in the area for 70 years
and above were interviewed on the ownership uses and
acquisition and conservation of the wetlands. The information

icquired from this source, helped enrich the information got

from the archives.

{b) "Survey maps Mumias topography sheet 101/2 1970" was

v used for two main purposes;

i) getting the names of the river courses used in the
study area; and

ii) calculating the lengths of the section of the river

course in the Division so as to get the study points.

From the study area map and the scale given; River Nzoia

Course in the study area covers an approximate length of 33

X

fength of 13 kms while Lusumu (taking the shorter tributary)
covers an approximate length of 17.5 kms. The shorter
}ributary was used as this enabled the lengths considered for
;}ch of the rivers to vary fess. Since Lairi was of
#bmparatively shorter length, 4 kms were added by using the
%wo sides of the river making the lengths of each river
v;onsidered to be 17 kms, for Rivers Lairi and sio, 17.5 kms

for River Lusumu and 18 kms for River Nzoia.



31

Dividing each of the. length by 25, the length interval
for study points was approximated to 0.7 kms (700 ms) for

gase of estimation. Thus to select a wetland farm for study,
"ge researcher had to walk 700 ms from one wetland farm to the
%ixt. The study points were translated onto ;he ground using
the 1989 population census map for the Division. The river
courses were considered in turns.

Rc)

interview schedules: (Appendix I)

This was in form of a questionnaire. It was divided into

stland ownership use and effects of the changing use. The
guestionnaire was administered by the researcher to a total of
née hundred respondents.rfhose who could read and write were
encouraged to write the aﬁswers to the questions by
@hemselves while those whé could neither read nor write were
assisted by the researchef. In the latter case the researcher

would interpret the questions to the respondent in vernacular

for ease of understanding.

1;d) The repertory grid

The repertory grid technique was used to elicit data

loss. The results from this technique were used to infer the

?fkely environmental impacts that were created as people tried
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%from their own perspective of the surrounding world (Francella
}énd Banister; 1977). Thus the technique was designed to study
fpersonal environmental related problems resulting from
“wetland loss as perceived by the individual with minimum

" interference from the interviewer.

H The basic assumption central to the repertory grid
vtechnique is that an individual organises the perceived world
Earound a set of constructs. Each construct has two poles such
t%S highly available to absent, very significant to not
‘significant etc. The constructs although common to most
fhumanity are personal in as much as they pertain to the
findividual in their relative significance, organization and
{farticularly to their application (Naulikha, 1990:16). As a
sresult of these differences then, one grades them with regard
f}o the elements being used:bn the basis of cultural
;%nvironment, experience and possibly character.

F Elements define the field of grid and the constructs the
istinctions among them. A repertory grid therefore
&epresents the respondents system of personal constructs in
?hich the columns of the matrix consist of the elements,
stimuli, objects or things perceived, while the rows contain
the constructs, ideas, or discriminants that are used to
kiassify the elements being studied.

| Prior to constructing the grid each individual visited
@uring the pilot survey was asked to recall events from his
%f her own experience relating to wetlands before and after

| ey were adversely interfered with. They were then asked to

rrate briefly on each experience. They were to limit their
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ﬁarration to resources, socilal and sporting. aspects of
ﬁetlands within their locality. Each item of experience
}ﬁdentified was noted by the researcher. These later formed the
rénstructs of the grid during the field research and being
‘taken to be problems that have resulted from wetland loss. The
igrid used in this study had one element which formed the field
%@f the grid; significance of the problems resulting from
%@tland loss. The significance for each of the construct was
%ated by each of the respondent on a scale of 0 to 4 with the

§5Cale for each construct béing defined (Appendix II).

B Data analysis

Archival and other documentary data on the historical\;
%Volution of wetland use in the study area were analyzed,
ﬁorroborated and presented qualitatively.

Data on the socio-economic background of the farmer was
énalyzed using frequency tables, chi-square and regression
ifalysis.

The chi-square (x*?) was used to test for the association

between the dependent variable which was the percent wetland

variable. The socioceconomic variables tested for association

h percent wetland used were:

Var 1 - Size of wetland.

Var 3 - Farm size.

Var 4 - Family size.

Var 5 - Number of crops grown in the wetland.

Var 6 - Wetland tenure system.
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Var 7 - Level of educatioﬁ attained by the wetland
farmer.
Var 8 - Length of time under cultivation (in years).
Var 9 - Purpose of wetland produce whether for
subsistence or marketing.
Var 10 -Age of the wetland farmer.
Var 11 -Off-farm occupations.

The same variables were tested for a linear relationship

between each of them and the dependent variable in the
regression analysis. In all cases, variable 2 was treated as
jhe dependent variable while the selected socio-economic
fariable waé the independent variable. The significance of the
{—values obtained were tested using the F-test at 0.05 level
of confidence. Generally a large computed value at the
;escribed degrees of freedbm which is more than the tabled
F-value for the same degrees of freedom at the confidence
level determined beforehand, shows that R-value obtained is
Statistically significant and that a linear relationship
Detween the two exists at that confidence level. The
chi-square and regression analyses were thus used to test
hypothesis number one (section 1.4).

Data on the patterns of inter-dependence among the
socio-economic variables were analyzed using Factor analysis
Eﬁghnique. The technique is a means by which the regularity
and order in a phenomenon can be discerned. The analysis
divides observations of variables into distinctive patterns of

Bccurrence in addition to reducing a large data set to a small

number of factors which can be characterised and explained.
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e most common applications of the technique can be

lassified into three major uses:

@J identifying groups of intercorrelations ; this is an
exploratory function of the technigque geared towards
detecting and identifying groups of interrelated
variables.

) confirmatory use; which involves the testing of hypothesis
about the structuring of variables in terms of the
expected number of sign%ficant factors and factor
loadings, and

ﬁk) Measuring device which involves the production of new
combinations of the original data set which may be
used as new variables for further analysis.

The first two uses are applicable to the present study.
SPSS programme was used o generate factor analysis
results for this study. The procedure basically involves:

Preparation of a correlation matrix. The study adopted
R-mode factoring which involves the use of information
measuring correlations among different variables for a
group of observations.
Extraction of initial factors: this involves the
exploration of possible data reduction involving the
construction of a new set of variables which are based
on interrelationships in the correlation matrix. In this
step there are two basic approaches, Factor analysis and

‘Principal component analysis. This study adopted the

former.

’¢) Varimax rotation: The aim of this is to maximize
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variance in the cosines. It 1s usually done in the
search for simple and interpretable factors. The
rotation ensures that each factor is orthogonal
(hence uncorrelated) to each other.
factor analysis model used in the study is given as
= Fy + a4F, + aypfa + 44Uy where

Variable in standard form

hypothetical factor

I

unique factor for variable i

;éﬂ = Standardized multiplé regression coefficient of

'variable j on factor -1 (factor loading)

_Nd- = Standardized regression coefficient of wvariable j
on unique factor j.

The major factors that were looked for in this analysis

for aiding the interpretétion of the results included

2] Eigen values; These are the squared factor loadings

which represent the total variance accounted for by a

factor. This value is designated as h (lambda).

ﬁ;b) Communality: This stands for the total variance of a

variable accounted for by the combination of allA

common factors. It is designated as h? and given as

h? = a2, + a%, + a%; + ..... + a‘,

where

h? = communality

a? = squared loading of variable 1 on factor 1

¢) Unigueness: This indicates the degree to which a
variable is unrelated to others (the extent that the

data on a variable cannot be derived or predicted from
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the data on the other variables). By subtracting the
percentage of variation in common (communality)

from 100, the uniqueness is determined.
For this study, eigen values were used for the decision
on the cut-off point in which the significant factors

oy

n this case two factors out of the total

1

were selected.
5 factors that were extracted were found significant as
they had eigen wvalues of 1.922 and 0.96. The others had
low eigen values hence were considered insignificant.
These two factors were then rotated using the varimax
rotation which yielded two uncorrelated factors. After
this step, the next task was the interpretation and the
naming of the derived factors. The influence of the
variable within each factor as well as the strength of
their loadings were considered. The explanation of the
results is presented in section 4.5 of chapter 4.

Data on the availability of natural wetland resources was

analyzed using the repertory grid responses. The total

score for each construct was calculated by adding all the

individual responses for each construct (Appendix II).

The number of responses for the same construct was also
sort (some respondents would leave some constructs
unanswered or would give an "I do not know" answer) .
This number (N) was multiplied by 4 (the maximum value
for each response) to get the maximum score. The total
score was divided by the maximum score and multiplied by
100 percent to get the percentage for ease of comparison.

This was done for each construct in the grid. The
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constructs were then ranked on the basis of the

percentage value in order of importance.

CHAPTER FOUR:

RESEARCH FINDINGS AND INTERPRETATION.

4.0 Introduction.

This chapter highlights trends in wetland acquisition,
Ownership and use in the study area. It also examines the
present status of wetlands highlighting associations between
%etland cultivation and selected socio-economic factors which
%re influencing increase in wetland cultivation. This is

followed by an examination of the results from the repertory

4.1 Wetland acguisition, ownership and use during the

pre-colonial era.

The Wanga as a group acquired land either as first
occupants of uninhabited land or by conquest. Purchase or
Payments to other tribes for surrender of previously existing
land rights were non existent. They established a home
ﬁhérever they found room and could hold out against enemies
%nd so extended their land holdings according to their
Population size and its ability to defend itself. Once
;@quired, boundaries were established. Boundary demarcations
f¥re rivers, continuous ridges, valleys, forests or an
Ewknowledged stretch of no man’s land. Within each settlement

vﬁllage, the elders surveyed the land and scheduled out its
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e in terms of where to build homesteads, establish farms and

blic utility areas.

The public utility areas were classes of land specially
t aside and which had facilities for communal use eg
%asﬁures, salt licks, water points, wells, bush land or
ncultivated and forest fdr the extraction of construction
aterials, bush foods, medicinal herbs and firewood. This was
?he property of the sub—tyibe as a whole and no occupation
ights could be acquired therein without the consent of the
1hief and the tribe.
On the basis of land ownership, land among the Wanga was
féategorized into four main types:- family land, no man’s land
r empty land between distant clans, communal land and
‘individual land. Family land comprised of land that the holder
,}ﬂherited as a whole or part of grandfather’s or father’s land
{and,anytother land inherited as the family property.
1 Communal land, é public utility area, had resources such
' as pastures, uninhabited bushes, forests, salt licks and
fwater points. Wetlands, the main focus of this study can be
icategorized under communal land. Some areas of the communal
flaﬂd were treated as relief land. The pastures belonged to the
;entire community with each village having its own pastures
{ugaer the administration and trusteeship of the "Liguru".The
JLiguru was a neighbourhood elder whose function was to keep
P peace, to protect the land and its occupants and to settle any

* disputes which could arise. The Liguru ensured that no

| cultivation encroached on the pastures. Every clansman had a
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%ight to graze his livestock in the pastures as long as he
édhered to the rules and regulations governing the proper use
%nd conservation of the pastures. No person was to enclose or
fultivate an "ekewa'" or "isa" which were subclan lands that
}ere always marsh lands adjoining streams.
fillis provided pastures and other resources to the community
ﬁAbaluhyia land law and customs). No person was allowed to cut
wn trees from the common grazing lands without the
rmission of the Liguru while there was no restriction on
cutting down very small trees for building and grass for
atching.
| The uncultivated bushes formed a critical food reserve of
fruits, vegetables,; edible leaves and wild game. This
reserve was very necessary as it helped many families
cing food shortages. It Was also in the wetlands especially
. the marshes that children of a village would be found
aying. Salt licks were collectively used by all stock owners
the vicinity without any restriction. The Liguru was
Eponsible for them. If a man dug some salt lick for his
ttle, nobody else was permitted to take his cattle to the
- until after the man’s cattle had consumed it all. Areas
E%Ving clay for pottery were limited and although each area
d its owner, there was no restriction in its use by persons
se occupation was pottery. Such people obtained the clay
e of charge.

Wild trees or forests were a public utility resource
ce they were the main sources of woodfuel. All forests

e under the chief with the exception of the forests near
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?e ridges which were controlled by the Liguru. Trees could
10t be cut from these forests without his permission. Only
fmall trees could be cut down for building purposes without
Sither the permission of the chief or the Liguru. Thus these
fesources were open to all but were protected by law. The

felief lands were used by the villagers to boost production

ffsence, the public utility land which include the wetlands,
”;s a critical ecological reserve of extra land for
Bgricultural production, building timber, grass for thatching
raw materials for handcrafts such as pottery, basketry and for
% king fish traps, a rich source of wild fruits and animal
food, water and salt licks among other resources.

The "Liguru" or the council of elders had powers to deny
any individuals the right of using such resources if there.
were sufficient grounds of doing so. A villager who misused
Such resources or abused the utility directives from the
ficders and engaged in activities that threatened the resources
ioét his rights to these resources (KNA : DC/EN 3/3/2). The
ndividual’s right to resources in public utility areas
include rights to rivers and springs. The care and maintenance
ﬁf a river was the responsibility of the man who resided in
Ehe proximity. It was his responsibility to see that
customary laws relating to rivers were kept and obeyed. Among
ﬁhe offenses that called for punitive measures to be taken
against offenders included polluting the water by

‘excreting or urinating in it and throwing of dead animals on
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rivers. Any person who did this was ordered to remove
them. Any person who suffered from infectious disease
leprosy was not permitted to bathe in the river.
‘Punitive measures against offenders included suspending his
flichts to the river or spring.
The zonation of wetland resources followed a patterned
‘organizational system that ensured their protection and
ficintenance . Fencing off salt licks or fertile swampy
jpastures was illegal as such resources were for communal uses.
found growing along the river banks would
except with permission from the council

I0f elders. They knew that by so doing the river volume would

4.1 .2 Rationality of wetland use svstems and wetland

conservation in pre-colonial era.

The pre-colonial Wanga wetland use systems were based on
the ecological characteristics of the wetland which were
designed to meet the varying needs of the community. Under
fircumstance of plentifdl land, sparse population and
subsistence as an overriding objective, the community

WViewed communal ownership of wetlands as the best possible
tenure system. Under this system, the wetland resources

- harvested sustainably because there were clear cut

iules that governed both users and enforcers. The system of

fbart of a broader natural resource management system which

would help spread risks. It was alsc an important source of



43

érving the wetlands and to a degree of manipulating

_ugh management of the biodiversity that exists in

tlands.

As mixed farmers the choice of wetland use strategies
{mainly based on an intimate knowledge of rainfall,

erent qualities of soils and the characteristics of
lgenous vegetation in the wetlands. The nature of the
ﬂﬁronment in the wetlands determined where to graze and

éie to get the various handicraft materials. They knew that
ﬁtain areas in the river valleys had fertile moist alluvial
s which would be suitable for growing indigenous crops

€ sorghum and finger millet. These areas thus, acted as dry
2ason fall back areas. The waterlogged soils existing in the
shes and swamps were not suitable for agriculture or

zing but the vegetation therein could be utilized for other

The community had evolved a well managed and basically
Bind ecological strategies. This enabled them fo utilize the
land resources on a sustailnable basis. They exploited
ifferent niches in the wetlands (reeds, forage, alluvial

1is, pot clay, salt licks e.t.c.). The wetland use systems
?dé best use of the wetland vegetation, soil and water
jfough a system of wet and dry season grazing, resource
‘ersting for different handicrafts combined with dry season
0od crop growing reserves.

They had a well developed knowledge of the wetland
%getation and its uses. Their knowledge reflected their

estyles and the extent of their dependence on the wetland .
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ecosystem including which species to use for dry wood, wood

fuel, building timber for houses, building material, for

anaries, food for livestock, food for people, veterinary
medicine, human medicine, water purification and ceremonia
rposes. They also knew sites within the wetlands where they

%ould get various materials for their handicrafts.

e community in utilizing the wetland resources showed

rational and sustainable management strategies:

‘“a) by utilizing the drier land reserves in the wetland
during the dry season for food crop procurement and by
using the grass reserves in the wetland during the dry
season, this gave the land more time to build up
fertility while it gave the grass and ground cover timev
to recover during the wet seasons. This helped them to
spread risks and retain wetland resilience.

b) by not cutting large or important trees such as

"omurembe” (Ervthrina abvsinica), a ceremonial tree,

(field research) they could harvest wild fruits and other
products which did not involve destructive clearing of
riverine trees. The dead woods were used for cooking
while smaller tree species were used for building. This
ensured continuity of the reserves hence maintaining
biodiversity.

@) by drawing from the wetland what you needed; that is:
water, grass, reeds or fuel wood e.t.c. ensured that
access to wetland resources was specific the to function
which minimized degradation and abuse of wetland

resources. This ensured that the capacity and ecology of
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the wetland continued beyond their age.

fd) by protecting the wetland resources communally and
individually, an individual was conscious of his/her
actions so that the resources would be used

sustainably. You drew from the wetland ecosystem what
was just enough for your needs not wants.

The "Liguru"and the council of elders were to oversee
that they are used in the right manner while their abuse
was followed by punitive measures. An individual had
both limited and unlimited accessibility rights to

wetland resources depending on his membership status in

the clan or village and his overall social conduct.

4 2 Wetland acguisition, ownership and use during colonial

and post-colonial period.

The colonial period in Wanga started in 1894 (Report of
Committee on Native Land Tenure in the north kavirondo
?eserve). The establishment of the colonial rule had important
implications for the pre-colonial institutions in Wanga. The
:new rulers set up new administrative procedures that displaced
;the old one based on elders. In 1902 the then North Kavirondo
district was curved off from Uganda and added to the Kenya
‘colony protectorate (Were; 1967). From then on, the British
arted appointing chiefs and headmen hence changing the
fCustomary practice of appointing elders to the offices
ILiguru" and council of elders. These changes led to far
:reaching effects in land administration in the study area.

The system of acquiring land at the community level was



>
(o)

olished and land now had to be acquired at individual level.
a result, from 1912, there were no empty lands for the
ommunity to acquire freely. There were instances where an
dividual could obtain rights of ownership of land next to
tlands on conditions that he should have cultivated it for
wo decades (KNA : Abaluhyia land law and customs). Thus for
e first time, the wetland became individually owned and not
der communal land during the pre-colonial period.

This step of individualising wetlands implied the
inciple of exclusion ffom wetlands as opposed to customary
w0 of communal ownership which lay a greater emphasis on
%xﬂusion through communal access and usage. In general, the
ange in tenure system affected:-

ﬂa) Rights to wetland resources, their protection, usage

and management, all these were to depend on the

wetland owner hence reducing the customary management
arrangements.

- b) Wetland usage; the owner was to deliberate on what

kind of use to put his wetland to.

During this colonial period, although land was inherited
the sons of a man along same procedures as those in the
-colonial period, the wvalue of land was however changed
m the old use wvalue to the combined market and use value
gse; 1990). The new market value made land including the
lands to change ownership more frequently than in the
-colonial period. By 1935, the communal lands which
luded the wetlands were being surveyed and registered as

ividual land. By 1940, due to increasing pressure on land,
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Qf a son had missed land allocation by his father for one
§Eason or the other, then one had to apply for land to the
headman or chief of his village who in turn forwarded the
%pplication to the District Commissioner (D.C.). It was the
ﬁ.C. to allot him land where he (the D.C.) felt land was
available for the applicant irrespective of the nature of the
Ciand. In these circumstances it was possible that one would be
;given land which enclosed or bordering a wetland. These trends
led to an increase in use of wetlands as more people began
filling land bordering the wetlands. The practice infringed on
' the public use of wetlands although it availed more land to
‘the people.

| Although the wetlands were individuélised, they were less
utilised as they were hard to till until the coming of the
bx—ploughs in 1930 (Esese; 1990). These were introduced by a
small number of farmers who could afford. The invention
Enabled many farmers to encroach more on their wetlands by
‘hultivating them. The main crop grown then was rice. This
practice was later abandoned due to scarcity of plough oxen
Hstrong enough to till the heavy wet soils, the vulnerability
of the crop to hailstorm and shortage of family labour to
protect the maturing rice crop from birds among other
:&easons. Those who did not get access to ox-plough continued
 &>%andtil1 small portions of their wetland.

During the decade of 1955 to 1965 sisal and coffee were
introduced as cash crops but neither of them succeeded in

”éstablishing itself (Bamplasz; 1977) . Sugar cane was introduced

but on a small scale for "jaggery" milling brown sugar. This
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did not last long. It was around this time that sugar cane for
.hite sugar was grown by a few farmers to act as demonstration
farms. Till then, the agrarian economy in the study area was
stagnant as farmers produced only subsistence crops. It was in

the 1light of this that the Mumias Sugar Company (MSC) was

%stablished sponsored by the Kenya government and managed by
Booker McConell, a London based multinational cooperation. The
factory began milling sugar in July 1973. The introduction of
%ew agro-industry appeared to be a means of generating
economic take off for the relatively poor and backward Wanga
%ocations of Mumias Division, Kakamega District (Barglav.;

1977 : 59).

The establishment of the sugar industry had several

a) The sugar factory is situated along Nzoia river with
the nuclear estate farms occupying the wetland areas
in that locality.

b) During the establishment of the factory many people
were made to move from the factory site to purchase
land from other areas. In cases where the wetlands
were purchased, there were changes in use as the
purchaser tended to convert them to arable land.

‘c) The massive enlistment of several thousands of
out-growers to plant cane on a contract basis meant
that the area under arable land be extended. In some
cases, this extension involved the wetlands.

d) Originally it was a requirement that a farmer leaves

one hectare (2.47 acres) free for other crops.
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Although some farmers tended to adhere to this, with
the increase in population and hence land pressure,
many have tended to let the 2.47 acres or less to be
in the wetlands leaving the well drained land for
sugar cane growing and the wetlands for food crop

productlon.

Intensive cultivation of sugar cane in the study area has
Pin essence created a situation in which crop production has
fbeen reduced considerably. This in effect has necessitated the

;ﬁevelopment of the badly drained lands aided by government to

‘alleviate the precarious food situation.

The foregoing analyses shows how the physical, economic
and political factors have influenced wetland resource
;mtilization in the study area.

In the pre-colonial era the wetland were communally
BSwncd. The system was sustainable in the sense that it
;batered for every body’s needs and retained the resilience of
:wetlands. They were individually and communally protected
Plnder the headship of the "Liguru" and the council of elders.
| The colonial era was characterized by individualization
igf wetlands and an overemphasis on agricultural production
;jgnoring the many other uses that the wetlands are endowed
,t%;}h. The wetlands were opened up more for cultivation by
'ihe introduction of ox-ploughs for those that could afford.
;ﬁhis was done for rice production. It was during the same era
2$hat cash crops like sisal and coffee were introduced in the

;$tudy area. This may not have had a greater impact on the
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wet lands apart from extending the land under cultivation for
ithose who had smaller land, this could have made them encroach
bn'the wetlands. The introduction of cane sugar_ for the. _..
‘production of white sugar initiated greater changes on wetland
anership and use. First, the factory and the nuclear estate
ifarms are located in the once wetland-areas along river Nzoia.:
;econdly, some people evicted from the factory site ended

?p purchasing wetlands hence changing them to food crop
cultivation and third, the: introduction of the out-grower
%epartment meant that arabie land be extended- therefore -
%ncroaching on the wetlands or the cultivation of the drier.
E;nd for sugar cane whileileaving the wetlands for food

>2rop eultivation.

All these changes in wetland acquisition, ownership and
%se in the study area havé?in essence let to:

.-a) a reduction in size of the natural wetlands; -

. b) the conversion of natural wetlands to arable land with

a network of drain that drain water during the wet
seasons;

- ¢) resulted in over-exploitation of limited wetland
.resources; and s

2,d) an erosion of communal arrangements that protected the
wetlands>and wetland resources.

2 # In effect this section sets the background,for'the
discussion of the present status of wetlands in the study

area, socio-economic factors influencing wetland loss and

the environmental impacts created as a result of wetland

tivation. ‘ : o
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1.3 Status and profile of wetland resource in the study area..

This section intends to ascertain the conclusions reached
the previous section in addition to considering the
Socioeconomic context of ‘the wetland farmers using the
responses from the questionnaire.

An attempt was made to collect information about peoples’
Views concerning the state and cause of wetland removal.

The respondents were required to comment about the extend
wetlands in their locality. Along with each response

given, the farmer was required to give reasons- for the

gnswers given (Appendix 15 part 3 questions 1-2): The-
'fsponses enabled the researcher to categorise them into. two
Qrts. Those that held the views that the wetlands are
gurrently of the same extend as they were in the past and
those that viewed the exisfing wetlands as having reduced in
extend. A possible explanation for the former view would be
gonservation / preservation of the wetlands while for the

Wér would be excessive wetland removal in search of land for
tivation, settlement as well as wood fuel. Indeed the
response was reflected by all the respondents as none

indicated that the area has remained the same as shown in

‘Cateqory of response Percentage

Area remainened the same 0

| Area decreased 100

100

: Field data.
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Although wood fuel was cited as one of the reasons for
wetland removal, the majér reason given was search for land
éor cultivation. This implies that people would not clear .
fhe wetlands for wood fuel perse, but would pick these from
{he fallen trees which were cleared to give way for -
Pilltivation and settlement.

To be able to compare the rate of wetland removal at -
Eresent and a period of 20 years ago (before 1973 and

esent 1993), the respondents were provided with

'Ehe rating scale as it egables people.to-rrate: objects: or- - =2::_
events according to thei% liking (Kerich; 1990). The

';eéponses obtained were éategorized and the results

i

ﬁompared. The question designed to elicit the responses of

;he farmers about the rate of removal  is included in-

%ppendix 1 part iii question 3. The scale used-included the
iollowing possible respoﬁses: very low, low, moderate, high:
,;nd‘very high. The responses of each subject was-categorized-
:depending on its position in the scale. To obtain a more
:generalized and acceptable view, for any one period of time,
responses for all the 100 farmers interviewed were used.

e

&aking the number of responses in any one category to be X
ithen percentage value (p,) for each category would be X/N*00%

where N was the total number of people interviewed. The

‘Iesults are shown in table 4.2.
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Table 4.2 Rate of wetland removal.

Period 20 vrs ago Present

Category Number of Percentage Number of Percentage
of responses responses

response

Very low 60 60 1 oL

Low T 23 ~-21 2 02
Moderate 18 18 o1 05

High 1 01 30 30

Very high 0 00 62 62

Total 100 100 100 100

B Source: field data.

Since intermnal differeeces were noted as . to how low is
very low. and how high is very high, for: the purposes of
comparison, i1t was necessary to categorise the opinions
into two main categories.»?hus responses very low, low and
moderate constituted low wﬁilefhigh and: very high
constituted high. From thie\categorization, the percentage
of those who regard wetland removal in the past as low were
0 + 21 + 18) being 929 percent with only 1 percent

considering it high while those who regard wetland removal at

preset as low were (01 + 02 + 05) being 8 percent while

92 percent consider it as high at present..-

There are several factors that can influence ones:=views
r)

concerning the rate of wetland removal, one of them being age.

An individual in the age group of 18 - 29 may not see any
great difference between wetland removal at the past (over

20 years ago) and present. The 01 percent who-viewed-wetland-
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?emoval in the past as high were in the age set (18 - 29).

A other factor that could influence ones views is size of the
fferm and size of the wetland that one owns. If one’s farm or .
wetland is larger in size than his family can till, he may not
;ee the rate of wetland removal as being high. The 8 percent
fho viewed wetland removal at present as low were people with
large farms whose wetlands are yet to be encroached on
%xcessively. On the whole, it can be concluded from the
}ercentages that people view wetland removal in the past as

low having been conserved for the purposes of drawing wetland

‘%esources while it is high today as more people drain them and

clear the trees therein hence destroying. the. wetland .
‘ecosystem.

The perception and traditional attachment to the wetland
and hence the conservation ethic of wetland was reflected
by the way people respondéd to questions related to wetland
élant and animal species and their uses: The questions
;sked the subjects to indicate how the wetlands were used
.in the past and at present. They were also asked to name

' some of the plant and animal species whose habitats were
‘the wetlands and their main uses. Together with these,

i;hey were asked to name some plant and animal species that
fiere prohibited from careless destruction (appendix 1 part
#lestion 4 and 5). The fesponses to these questions
%eflected the way people made use of the wetlands and their
basic beliefs about them hence inculcating a conservation
}thic of the wetlands. Table 4.3 shows some of the plant

ﬂnd animal species in the wetlands in the study area and
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Table 4.3 Sample of wetland plants and their.traditional

uses

in Mumias.

Family Scientific Luhyia name Use
name :
}Euphorbiaceae Bridelia Eminyerenyen-. | Timber, water -
micrantha de conservation,
fuel wood.
1| Palmae Phoenix Amashindu Basketry,
reclinata ceremonial.
Cyperaceae Cyperus = Amaturu - |-Making mats-
apyrus
5‘Cyperaceae Cyperus sp. - Lise Making
"' traditional
salt
Graminae Pragmites Eshisari Making fish
mauritianus traps, o
thatching.
Il Graminae Leudetia Obweywe thatch
kagerensis: material
fSource: Field data.

Plant specimens were: collected and identified at. the East

African Herbarium, Nairobi.

From the table, it is seen that wetland vegetation played

key roles to the community in:

a) provision of raw materials for fish traps, basketry

and mat making among others;

b) provision
I

c) provision

d) provision

e) provision

f) provision

I g) comnserving river water volume; %

of thatching and construction-materials; .=-- -

of forage;

of focod;

of ceremonial plant species;- -

of. fuel wood;
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Tih) provision of'medicinal plants.

In showing how the wetlands were used in the past and at
present, they indicated that whereas different vegetation

ispecies had differing uses, the water in the wetlands was

:used both for livestock drinking and domestic use. The soil
‘was used for salt licks where it occurred, 1t was also used
ngr‘pottery depending on its suitability and for circumcision
iperemonies. In essence, since these functions and values. of
‘wetlands were to be sustained, hence wetlands received
protection. At present weﬁiand uses have changed from the
?traditional ones to become. arable land for cultivation. .
iﬁlthough the main push fgctor has been the need for more land
»ior cultivation it can alsb be argued that some of the

traditional uses of wetlands have lost value at present hence

;the destruction of the ecdéystem. e o

Incidentally all wetland plants were not to be carelessly
destroyed. There were however certain tree species that

‘would not be cut unless the elders sanction for such ,

among these were "Omurembe" (Erythrina abysinica) which

was a ceremonial tree.

Wetland utilisation at present.

o For each of the farmer visited, it was indicated
Fhat at least one, two or all of the features that
' characterised the operational wetland (marsh, swamp, riverine

i;orest) exist or existed on their farms at one time or the

other. The present state of fewer wetlands in the area thus -
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implies a greater encroachment by the people on unsustainable.
asis. Wetland acquisition at present is in three modes: by
inheritance, purchase or by hire. Seventy seven percent -
K77 %) of the respondents inherited their wetlands,

twenty one percent (21 %) bought while two percent

(2 %) had hired. The high percentage of those who had
inherited their wetlands shows how prevalent this tradition
of land inheritance is in this community. Although
acquisition of land by inheritance gives the owner a sense
of stewardship it also eﬁcourages land fragmentation which -
may not be very profitable for mechanised farming nor large
;cale production as the farms diminish in size with time.
EThis may also have a negative implication to wetland
conservation; one is likely to conserve if the size of his
‘wetland is big enough. Wétland fragmentation could also
;iead to wetland exhaustion since the small wetlands may not
be given time to recover?

The fact that 21 pércent of wetland owneré purchased
‘their wetland shows a changing trend on wetland acquisition
‘and use. Wetlands have changed from the use value which was
maintained during the pre-colonial times to the combined
‘market and use value where the wetland is seen not only as.
la commodity of production but also for economic gains by
s#le of the wetlands. Having been bought, it would mean
more intensive utilization.

The smaller percentage of those renting the wetlands
could be explained in two ways:

a) People not willing to. rent out their wetlands: as they
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are the only production land units remaining or;
*b) The unwillingness of people to hire land in the wetlands
as the labour inputs involved are more than the returns
within the given time of hire.
The farm sizes for the sample set are shown in Table 4.4.

Table 4.4: Farm size (acres)

FAcres Percentage
=5 31
6-10 3l
l11-15 18

16-20 11
o1 o5 -

bl 26-30

il 31-35

1 36-40

% Missing

S e LS E SN TS

Il Total

3010
Mean: 8.995; : Maximum: 40.000;
Mode: 2.000; Range . : 39.000. -
Source: Field data.

The table shows the mean farm sizes for the sample set
fwas 8.995 acres while the mode was 2.000 acres. The range
ihowever was 39.000 hectares. These statistics reveal a
idisparity in farm sgizes with the majority of farmers having
,t;; acres. This, as compared to the maximum number of acre

" held by some farmers of forty acres give a large range of
;thirty nine acres. This disparity in farm sizes would

. influence wetland use differently when other factors are held

constant. The proportion of wetland cultivated may be
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pinfluenced by the farm size that one has. Farm sizes may also
faffect the extend of specialization where those with smaller
Psizes may not specialize in the growing of a particular crop

nor of preserving his wetland.

The size of wetland that a farmer has was also computed.

fThe results are shown 1in table 4.5.

ETable 4.5: Size of wetlands.

| Acres percentage
- s 81
; & - 10 9
1 -15 5
e - 20 3
B s 0
P - 30 i
B fotal 100
- Mean: 4.58; Maximum:  30.00;
' Mode : 2,005 Range : 2.9 .00,

Source: Field data.

The table shows sizes of wetland owned by the farmers in
,fthe sample set. The mean size is 4.58 acres. The majority

' of the farmers have two acres thus occurring in the set of
;1:5 acres, a group in which 81 percent of the wetland sizes
fbelong. The size of wetland that a farmer has may influence

- conservation of the wetland ecosystem. Those with many acres
3owaetland would tend to cultivate few acres living others
;under natural state. Those with few acres tend to subdivide

@ on further with little or no preservation of the wetland.
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Table 4.6 shows the percentage of wetland cultivated by
each of the farmer interviewed. The mean percentage of
wetland cultivated was 66.15 percent. This implies that a
mean of 33.85 is preserved as natural wetland. The mode of
£ 100 percent implies that the majority of the farmers have
Ecultivated the whole of their wetlands. This points to the
fact that many of the wetlands in the study area are
threatened with disappearance due to agricultural,
encroachment. The rate at which this disappearance is taking
'place is however varied as shown by the wvariances in the

table.

Table 4.6: Percentage of wetland cultivated.

Percentage Percentage

cultivated

i - 20 i

21 - 40 12

41 - 60 24

61 - 80 24

g8l - 100 33

Total 100
Mean: 66.15%; Maximum: 100.00%;
Mode: 100.00%; Range: 99.

Variance: 844 .412.
Source: Field data.

Family sizes of the wetland farmers was computed as well.
Vean family size was 7.52 while the majority of those
fiterviewed had family sizes of seven people. It has been
argued that where the number of family size i1s high, more
. resources will be devoted to food production (Obara; 1983).

If this holds,then as it relates to the problem of the study
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it will appear that this will be done at the expense of
wetland preservation; more wetlands are turned into land for
:food crop production while less is preserved as natural
Bwetlands. The mean family size of 7.52 characterised with the
extended family system creates heavy dependency ratio and
dinsatiable subsistence demands. This creates more demands on
iwetlands. The large number of family sizes may also imply
increased wetland subdivision to provide land for the sons.
- However this study does not specifically examine the role of
gender in wetland utilization and as such, this may be an area

for further research.

Table 4.7: Family sizes.

Number Percentage

S 24

6 - 10 56

. -.15 16

il- - 20 5

21. - 30 2

Total 100
Mean: 7.52; Maximum: 29.00;
Mode : 7.00 Range: 27.00.

Source: Field data.

Length of time that the wetland has been farmed was also

examined. The results are shown in table 4.8.
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Table 4.8: Length of time under utilization.

Years Percentage
0 7

i — 5 36

B 140 22

T - 15 13

16 - 20 17

Pl - 25 0

26 — 30 2

B1 - 35 id

36 - 40 2

| Total 100

Mean: 9.747 years; Maximum: 40 years;
Mode : 2 years; Range: 40 years.
Source: Field data.

The average number of years that the wetlands in the

study area and for the study sample have been in use is

This means that on the

9.747 (approximately 10 years).

average wetlands in the study sample were converted to

agricultural lands around 1983. The trend however started

much earlier about 40 years ago (around 1953). This was

however at a very low rate. Indeed only 2 percent (Table

4.8). Many people, however, have used wetlands for a period

Pof only 2 years (in the class of 1- 5, table 4.8).

' This period is quite recent implying that many more people

- wetlands to

are getting into the practice hence converting

agricultural fields. This could be

more

due to

increasing population and land pressure. It i1s worth noting
that 7 percent of those interviewed have their wetlands
| intact as natural wetlands. It could be argued that for
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?eople feed on. Indigenous crops such as finger millet and
%illet are not as popular. This may have adverse effect on
Erop diversity which may have far reaching consequences to

ﬁhe food security of the area. Although sugar cane is grown
%y all farmers visited, only one person had it in the
wetlands. This shows that for most people sugar cane is

grown in the well drained uplands soils leaving the marshes
énd swamps for food crops.

It was also observed that the tree popular in the wetland
ign the study area was Eucalyptus spp. This shows that the
}ndigenous wetland tree species are being replaced by an
.Exotic species which may have adverse effects as well. The
ﬁbopularity of this tree species can be attributed to the fact
fkhat e Lree being fast at maturing, with a very high water
gﬁptake helps the farmers to drain thé water off the marshes
“alongside providing income by way of timber and firewood
usells.

| Farmers were given a scale to rate the feasons that have
Eled them to resort to the use of weélands for cultivation |
f(Appendix I part I No. 8).The total score was obtained by
;adding the individual responses while maximum score was
prtained by multiplying the number of respondents who were 93
;Kthose who had cultivated part or whole of their wetland) by

. Tge distribution of the responses are shown in Table 4.10



65

Table 4.10: Reasons for use of wetlands.

Reason Score Max. Score Score as Rank
percentage
of max.
Lack of 346 372 93 1
enough
land
Distribute 175 372 47 2
risks
Crops 127 372 34 3
grown
Financial 118 372 31 4
gains
Easy to 110 372 29 5
manage
Persuasion 98 372 26 5
by :
‘extension
officers
N-= 93 .

Source: Field work 1993,

In order of significance, table 4.10 shows that the
fmajority of the wetland farmers resort to the cultivation
;bf wetlands due to lack of enough land. This spells out the
arable farming orientation of the people in the
Bgricultural enterprise production, despite the
‘difficulties involved in the working of wetlands as implied
by rank 5. Thus non-economic factors (rank 1, 2 and 3)
fexert a strong influence on the use of wetlands for crop
>§roduction. The farmers’ concern for utilizing the wetlands
Vfor crop production parse, take precedence over economic
considerations in the wetland utilization. In addition, the
security of subsistence (as implied by rank 2) is a vital
consideration. Thus the subsistence requirements of the

farm families are an important factor influencing the
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ibhanging use of wetlands.

The economic factor (rank 4) exert a fairly strong
lfhough indirect influence on the farmers use of wetlands.
'However, the influence of this factor is not wholly

economic as it has its roots in the farmers’ social

obligations. Consequently, despite the potential for
;commercial agricultural production in the wetlands, this is
Yet to be propelled by strong economic motives. This will
‘probably be made stronger by the use of extension officers
whose presence has either not been felt or is not widespread.
The farmers complained of disturbance from wild animals
such as monkeys and baboons which inhabit the remnant
thickets left by afew farmers along the rivers. Therefore,
1in a bid to reduce their disturbance many of these
1remaining thickets will be cleared. Hippopotamus were cited
Vés a perennial problem to the crops especially when the
;;ivers Nzoia and Lusumu flood. Wetland birds that
seasonally visit wetlands such as cranes and king fishers
vdestfoy crops as well. The seed eating birds such as the
‘weaver birds were said to be on the increase. All these can
be explained in the light of decreasing natural wetland
 habitat and an increasing agricultural ecosystem in the
wetlands. As a result of these, the wetland wildlife are
‘,displac;g hence destroy crops grown. The introduction of

icrops in the wetlands on the other hand has introduced more

&ests which feed on the crops grown.
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4. 4. Socio-economic influences on the use of wetlands in the

study_ area.

The purpose of this section is to give an insight into
‘the association between farmers’ socio-economic
%haracteristics and the percentage of the wetland cultivation.

filhius the hypothesis, socio-economic characteristics of a

xamined. The socioc-economic variables selected for the Chi-

(X?) and regression analyses are shown in section 3.4 of

square

4.4.1. Results of the Chi-sguare test.

The primary objective of using this statistic was to
Tdetermine whether a systematic association occurs between
{the variable under test and variable 2 (percentage of
;wetland cultivation). Basically, a large computed Chi-
{Square (X*) value is compared to the tabled chi-square
iValue with the same degrees of freedom'implies that an
!association of some kind exists at the particular
fconfidence limit. On this basis, it can then be established
. whether the variables under study: are independent of one
ﬁanother or are related.

Table 4.11 shows the Chi-square relationship between the
“Tpgzcentage of wetland cultivated and selected socioeconomic

- variables.
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Table 4.11: Significant Chi-sguare relationships between

the percentage of wetland cultivated {(var 2) and

F the selected socio-economic variables.

Var. var. N df Comp- | Crit. | Sigf. | Sigf
No name uted X2 at | at . at
X2 95% Q.. 05 0,01
il Size 100 16 19. 92 26.5 - -
of 83
wtl.
3 Farm 98 28 26 .01 41.3 = =
size 16
4 Fami- 100 16 15.10 26 5 = =
ly 57
size
5 No. 92 1.2 2.1 .0 = -
of 6.093
crops 0
grown
6 Wtl. 100 8 3738 -| 25,05 = -
Cenur 1
e
syste
m
7 Level 99 8 1.025 15.5 = -
of 3
B edn.
8 Time 98 28 116.1 41.3 ® x
L used 522
(
i 9 Purp. 92 6 5.741 1256 = =
| for 7
the
prdc.
10 Age 100 16 1.7 .35 26.5 = o
of 41
wtl.
p | user
L Off 99 4 0.658 = -
farm 5 9.49
ocpn
|
- represents lack of significant relationship at either
0.05 or 0.01 level of confidence
* represents presence of significant relationship at

either 0.05 or 0.01 level of confidence.
Source: Fieldwork.
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Length of time within which the wetland had been under

cultivation was associated with the percentage of wetland
cultivated at both 0.05 and 0.01 levels. This can be
fxplained in three major ways. First, a farmer cultivating
his wetland, the size cultivated would depend on several
other factors including farm tools at his disposal and the
labour involved. As he cultivates he may add more acreage as
he would already be having the farm tools and would have
estimated so as to know the kind of labour required. Secondly,
és one tills his wetland, with time the amount of land
cultivated will be a function of the previous amount
\especially so 1f he wants to increase the produce. Third, the
facreage of wetland cultivated also seem to increase with time
‘due to wetland fragmentation. The wetland are continually
Peing fragmented to be distributed out thus the parts not yet
involved in cultivation will continually get involved as the
‘wetland 1is fragmented with time.

The lack of relationship between the other selected

' socio-economic variables and the percentage wetland
‘cultivated is a manifestation of the complexity of decision
making process about the size of wetland to be cultivated.
‘It shows that those variables lacking a relationship
icontribute (as independent variables) meagrely to the
un®erstanding of the process with regard to how much of the
fwetland should be cultivated. The process incorporates many

factors than the selected ones, this can be another area

gior further research.
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4.4 .2. Results of the regression analysis.

The results of linear regression analysis are shown in
Table 4.12. It shows the constant, coefficient, R-square,
F- computed and F-tabled for each of the variables tested.
' The F-test was used to show the significance of goodness of Y-
fit between the dependent and the independent variables. From
the table, it shows that family size with R-squared of 0.0498
‘and a computed F value of 5.13 as compared to the tabled Val%f;f\
of 3.92 significantly influences the percent of wetland P
cultivated. The relationship however accounts for only(4.98

e .

percent of the total variation observed in the dependent L
e~ ~7

variable showing that its linear contribution is meagre. The

positive coefficient of 0.292 shows the presence of a positive
relationship.

The conversion of a family’s well drained land propérty
linto cash crop growing involved some liquidity, for which
‘most families were inadequately prepared. Apart from that,
vkhe introduction of the new crop (sugar cane) involved
‘éome degree of competition with the food crops for better
vsoils where latter are relegated to the wetlands, These two
factors combined, tend to weigh more on large families
kharacterised with.a heavy dependency ratio and insatiable
vgubsisténce demands hence more weﬁland is encroached on to
pr#vide for the basic food requirements for the family. The
‘food requirements would on the other hand tend to increase

with the increasing number of dependants in the family hence

more and more of the wetland is farmed.
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I.Table 4.12: Results of the regression analvsis between the
percent wetland used and selected socio-economic
variable. =

Var. Var. Const- | Coeff- | R- Compu- | Tabled | Sigf.
No. name ant icient | Square | ted F F at at
0.05 0.05

1 Size 3.971 -0.219 1 0.0240 (1,98) 3.92 -
of wtl 2.41

3 Farm 3:933 -0.1114{0.0187 (1,96) 3.92 -
size 1.82

4 Family 4.280 0.292 | 0.0498 (1,98) 3.92 *
size 5.13

5 No. of | 4.364 -0.205 | 0.0151 (1,90) 3.92 -
crops 1.38
grown

5 wtl. 3.468 0.154 | 0.0035 (1,98) 3.92 -
tenure 035
system

7 Level 3.774 -0.172 |1 0.0010 (1,97) 392 -
of 0.10
edn.

8 Time 3.262 0,123 }.0.0272 (1,96) 3.92 -
used 2.68

9 purp. 3.834 0.01L7 '0.0002 (1,90) 2.:92 -
for 0.02
the
PLEe:

10 Age of | 3.768 -0.042 | 0.0016 (1,98) 3.92 -
wtl. 0.15
user

11 Off 3.831 -0.104 | 0.0012 (1,97) 3.92 =
farm 0..12
ocpn.

However,

Fieldwork.

the rest of the selected variables had no

- represents no significant relationship at the 0.05 level

€f confidence.
* represents a significant relationship at the 0.05 level

of confidence.
Source:

'significant linear relationship with the dependent variable.



72

this implies that either there could be other factors other
than those selected or that the selected factors were
intercorrelated with other factors not involved in the test.

4.5. The .role of interxdependent factors in influencing wetland

cul tivatiom:

This section highlights the role of interdependent
factors influencing wetland cultivation in the study
area. This factors were sought as its seldom to find one
individual variable affecting a social phenomenon without
the interaction of other variables. These interacting
>_variables will thus form a pattern of interdependent
variables.The hypothesis; certain patterns of
interdependence among the selected socioceconomic variables
influence the percentage of wetland cultivated is examined.
To arrive at conclusions, the factor analysis results in

tables 4.13, 4.14, 4.15 and 4.16 were used.

s . 1. Results of factor analvysis

Factor analysis technique transforms the original

| variables into new uncorrelated variables. It was found
suitable to be used in the study as it would enable the

. researcher explain those interdependent factors detemining

the increase in the percentage wetland cultivated by a farmer.

'The'analysis produced a set of descriptive variables in terms

 of a small number of factors. Five factors were initially

considered from a total of eleven basing on the eigen values

/N ).

The five factors gave real eigen values while the
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remaining six that were rejected gave trivial eigen values of
' a negative significance. Table 4.13 shows the eigen values

obtained for each of the principal five factors retained.

Table 4.13: Ejgen values of principal 5 factors retained.

Factor Eigen value Difference 7 proportion
19272 1.006 0.684
0916 0.430 0-3.26
0.486 0.178 0.173
0.308 0.189 0.110
Q.. 19 0.131 0.042

Source: Field data.

From this table the following observations were made:
Factor one has a eigen value of 1.922, this factor thus
accounts for 17.47 percent of the total variance i.e.
(1.922 * 100% /11) in the dependent variable;

Factor 2 with a eigen value of 0.916 accounts for 8.33
percent of the total wvariation;

Factor 3 with a éigen value of 0.486 accounts for 4.42
percent of the total variation;

Factor 4 with eigen value of 0.308 accounts for 2.8
percent of the total variatién; and

Factor 5 with a eigen value of 0.119 accounts for 1.08
percent of the total variance.

In total, the five factors account for 34.1 percent of
variation while 65.9 percent is the cumulative uniqueness

contributed by each of the original variables.
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Table 4.14 shows factor locadings on each of the variable,

the communalities and uniqueness.

Table 4.14: Factor loadings.

Factor loadings.

Varia 1 2 3 4 5 ol Unigu
Ble eness
Var 2 | -0.287 | -0.126 | 0.127| 0.193 | -0.027 | 0.152 | 0.847
War 1 0.661 | 0.297 | -0.123 | -0.6 0.060| 0.584 | 0.453
Var 3 0.775| 0.289| 0.014| 0.067|-0.069| 0.693|0.307
ffar 4 0.442 | -0.036 | -0.294 | -0.029 | 0.099 | 0.294 | 0.706
Var 5 0.166 | -0.059 | 0.313|-0.293| 0.050| 0.218 | 0.762
Var 6 | -0.301|-0.074|-0.276 | 0.133| 0.194 | 0.227|0.773
Var 7 | -0346 0.576 | 0.038 | -0.057| 0.142 | 0.411|0.5569
Var 8 0.153 | -0.211| 0.335|-0.013 | 0.189| 0.212 | 0.788
Var 9 0.249 | 0.252| 0.275| 0.279| 0.038| 0.281|0.719
Varl0 0.439 | -0.551 | -0.047 | -0.052 | 0.036| 0.503|0.497
Varll 0.302 | -0.212 | 0.052| 0.272| 0.026 | 0.213|0.787

Source: Field data.

It is observed that variable 1 and 3 loads highly on factor 1
while variables 4, 10 and 11 loadAmoderately on this factor.

; Variables 5, 8 and 9 load low on factor 1. Variable 2, 6 and 7
. load negatively on this factor showing an inverse relationship
between their own patterns and the average pattern as isolated

by the factor analysis technique. Variable 7 loads highly on

fac®or 2 while variable 10 loads high on the same factor
though negatively. Other remaining factors do not show
distinct patterns. The proportion of variance for each
variable explained by all the five unrotated factors

is also shown in the table; the communalities -hZ. The
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proportion of the total variance accounted for by the 5

factors is:

o\°

(a) 58.4 in variable 1;
(b) 15.2 % in variable 2;
(c) 69.3 % 1in variable 3;
(d) 29.4 % in variable 4;
(e} 21.8 % in variable §5;
(£) 22.7 % in wvariable 6;
(g) 41.1 % in variable 7;
(h) 21.2 % in variable 8;

(1) 28.1 % in wvariable 9;

(§) 50.3 % in variable 10; and

o\°

(k) 21.3 in variable 11.
The wvarimax factor rotation was done to remove
intercorelations between the initial 5 factors extracted by

maximizing variance in the cosines. The closer the loadings,

the greater will be the potential contribution of each loading

f to the total variance accounted for by the factor. Hence, this

was done in order to have a clearer group identification. The
results of the rotation are shown in table 4.15. From this
table, it 1is clear that wvariable 10 (age of wetland farmer)
and variable 3 (farm size) are both highly positively loaded
in the-data set on rotated factor 1. For factor 2, variable 1
(size of wetland) and 3 (farm size) are both highly positively

'
loaded in the data set.
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Table 4.15: Varimax rotation.

Rotated factor loadings.

Variable . 2 Unigueness
Var 2 -0.184 -0.254 0.847
Var 1 0.420 04590 0.453
Mar 3 0:.523 0.641 0.307
Var 4 0.400 0.192 0.706
Var 5 Q173 0.033 02762
Var 6 -0.222 -0.216 0.773
Var 7 -0.560 +0.271 0.589
Var 8 Or. 233 -0.096 0.788
Var 9 0.066 0.343 0.719
Var 10 0 .657 -0.254 0.497
Var 11 0.367 -0.030 0.787

source: Field work.

The next task was then to label the selected significant

factors derived from the varimax factor analysis rotation

in order to facilitate data interpretation. The orthogonal

' varimax rotation of the initial 5 factors extracted resulted
into 2 factors that were orthogonal to each other. These
'factors were named basing on variable loadings on each factor
(Table 4.15). The loadings are either positive or negative.
In each category a loading is high, medium or low’ . Using this
:distribution; the following were found.

: - loadings above 0.5 were rated high while those

between 0.1 and 0.5 were rated medium. Those less

than 0.1 were rated low.

oy,
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Factor 1: Land-demographic background of a household.
Positive.
high: Farm size, age of farmer.
Medium: size of wetland, family size,
number of crops grown, length of
time under utilization.
Low: purpose for which the crops are
produced.
Negative.
High: level of education.
Medium: percent wetland used, land tenure
system, off farm occupation.
Low: none.
| Factor 2: Financial gains from wetland cultivation.
Positive:
High: size of wetland, farm size.
Medium: Family size, purpose for which the
crops are grown, level of education.
Low: Number of crops grown.
Negative:
High: None.
‘ used, age of farmer.
Low: Length of time that the wetland has been
in use, off farm occupation.
Medium: Land tenure system, percent wetland
Two factors used in this analysis are given the following

labels:
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Factor 1: Land-demographic background of a household,
Factor 2: Financial gains from wetland cultivation.

Generally, these factors can be described as the
socio-economic characteristics of individual wetland farmer.
For each factor the significant variables are those with
' high and medium loadings. For instance, for factor one the
most significant variable is variable 10 (age of the
jfarmer) the communality of this being 0.432 meaning that
43.2 percent 1s the proportion of variation in the wvariable
accounted for by this factor. Next in the order of
| significance in this factor is variable 7 (education level
of the farmer) whose communality is 0.313 meaning that
31.3 percent of the variation in the variable is accounted
for by the factor. It is worth noting that this variable is
' negatively related to the factor. Next in significance is
variable 3 (farm size) whose communality is 0.273. This
is followed by variable 1 (size of the wetland) with a
.communality of 0.177. Family size follows size of wetland
iin significance with a communality of 0.16.

For factor 2 (financial gains from wetland cultivation)
the most Siénificant variable is variable 3 (farm size)
whose communality is 0.410 which shows that 41 percent of
' the total variation in the variable is accounted for by the
tacfor. This variable is followed by variable 1 (wetland
'size) in which 34.7 percent of its variation is accounted

Eor by factor 2.
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=

Factor 1 (land-demographic background of a household)
explains the reasons behind the increasing percentage
weFland cultivation in the study area. As seen, variable 10
and variable 3 are the most significant variables for the
factor. The important variables considered in this factor
together with farm size and age are size of wetland, family
size, number of crops grown and length of time (in years)
that the wetland has been in use.

Most of the wetland farmers are in the active age of
30-39 years with a mean family size of 7.5 children/
dependants as such, they have large families whose basic needs
have to be met. Due to shortage of available well drained
land, a household finds it difficult to provide for itself
with sufficient food supplies. As a result, farmers are now
turning to the marshlands, swamps and river banks in their
farms in search of additional land. Therefore by virtue of
population pressure resulting in smaller subdivisions of land
and the fact that the well drained land is left for cane
growing,wetlands are bound to be cultivated even more. Hence
it is expected that the percent wetland cultivated by a
household will.tend to increase with increasing land plots and
§ increasing population pressure. This phenoménon is further
demonstrated by the prevailing land tenure system of father
to gon kind of inheritance of the wetlands.

Before discussing factor 2, it is necessary that the
choice of the factor label; financial gains from wetlands
be clarified. Although 95 percent of the respondents did

not market any of the wetland produce, it should be noted



80

that the money which could have been used to purchase food

for domestic consumption is saved by using the wetland. Such
money is then put into other domestic uses like children’s
ifees, clothing, improvement of diet e t c. Thus such financial
lgains act as indirect income that accrues to the wetland
farmer. It is also important to mention here that the economic
status of the 5 percent who market some of their produce from
the wetland will be relatively better as compared to their
counterparts who do not market any of the wetland produce.
Thus factor 2 explains that wetland farming is an important
‘activity for the sample wetland farmers, in that the food
‘harvested from the wetland plot is simultaneously for domestic
and marketing purposes, thus representing a significant
financial gain for the improvement of their socio-economic

' standards.

The food harvested is of great importance to the farmers
as they supplement other sources of income. It should be
realised that the majority of those interviewed affirmed that
they did not have any off-farm occupation hence relied on land
for income and for those with big sons and daughters, depended
on this for some money once in a while. Mumias Division has
been labelled a food deficit area with most of the maize
consumed here coming as far off as from Kabras division and
froff Mt . Elgon District. The situation has deteriorated to
such levels that only a handful of farmers are able to get
enough food to last the household from one harvest to another.
With these conditions, a farmer will not hesitate to encroach

on the wetlands in an attempt to produce more food for the



