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Abstract: The main purpose this study was to examine the diversity of indigenous woody treesin
Kitutu Chache North Sub-County, Kenya. The study applied a cross-sectional survey research
design with a target population of 130 household headsin farmlands, 13 local leaders, 20 tree
nursery owners and 10 forest officers. A sample size was 30% of the target population which
trandated to 53 respondents clustered into 39 household heads in farmlands, 5 local leaders 6 tree
nursery owners and 3 forest Officers was used in the study. Stratified and simple random sampling
procedures was used in the study. Questionnaire was used to collect quantitative data. The study
applied quantitative data analysis techniques. The Satistical Package for Social Sciences (SPSS)
version 22 was used to process the data. The study reveal ed that indigenous woody trees are
important in farmlands due to their wide range of uses. It further revealed that indigenous woody
trees have a very low diversity attributed to intensive farming practices that discourage their
conservation. The study recommended the following: household heads in farmlands should
encompass indigenous woody tree species in their agro-forestry activities; tree nursery owners
should multiply seedlings of indigenous woody tree species using locally available seeds; the
County Forest Department should establish a seed bank for indigenous woody tree species and sell
to household heads at affordable prices; and local leaders should liaise with the Forest Department
to disseminate valuable information on the improvement of the diversity of indigenous woody tree
species in farmlands.
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1.0 INTRODUCTION

Indigenous woody trees are important in Kenya bgedloey act as carbon sinks, air and soil
cleaners and also help in mitigating climate chaag® global warming (Kiprop, 2011). Importance
of indigenous woody trees in farmlands and the trgtmeconomic development is crucial for the
realization of vision 2030. Therefore conservatdimdigenous woody trees in farmlands in Kitutu
Chache North Sub-County stands out because aflé@simr promoting environmental and economic
growth of the region. According to the Statisti(2014), Kenya's indigenous closed canopy
dropped from 1,155 to 1,137 between the years 2002013. The decline in the diversity of
indigenous woody trees in farmlands in Kitutu Chabdlorth Sub-County is of great concern among
household heads, local leaders and other fordstlstéders. There are limited comprehensive and
confirmation studies on the extent of impact ofhfarg practices on the diversity of indigenous
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woody trees in farmlands. Despite the importancadifjenous woody trees in farmlands, there is
evidence that the diversity of indigenous woodesres low in Kisii County. Bosire (2013)

observed that there is very little native biodivtgreemaining in Kisii County. This little native
biodiversity may be attributed to intensive farmprgctices. Despite the many studies that have
been conducted in the area, still the problemwfdoversity of indigenous woody trees is persistent
and has not been tackled conclusively. Consequeh# study intended to examine the diversity of
indigenous woody tree species in Kitutu Chache INSttb-County, Kisii County of Kenya.

20METHODOLOGY

The study adopted a cross-sectional survey reseasign. This design was selected due to it's
suitability to cover the large target populatioosiceffectiveness and accuracy in terms of data
collection. The target population of the study &88 farmers in the five (5) selected sub-locations
of: Igemo, Nyakeiri, Matembe, Sensi and Gesanggne.sample size of the study was 30% of the
target population that translated to 53 responddiltsse sample size included 39 household heads
in farmlands, 5 local leaders, 6 tree nursery owaed 3 forest Officers. The researcher used
stratified and simple random sampling proceduresetect the study sample. Data collection
instrument was a structured questionnaire. Datlysisavas done based on the collected data from
the questionnaire. By the help of statistical paekaf social science (SPSS) version 20, data from
the questionnaire were input into the statistieakage, coded and the outcome was used to
summarize the research findings using tables ayuilds. Descriptive data were presented using
simple frequencies and percentages. The studydenesi people’s rights and ethical issues in
research throughout the whole research processn$tance, the researcher strictly observed the
principle of confidentiality, anonymity, and acknledgement of other people’s input throughout
the whole study.

30RESULTS

The study results were presented as follows: Deaptge characteristics of the

respondents; Diversity of Indigenous Woody Treelgggmo Sub-location; Diversity of Indigenous
Woody Trees in Nyakeiri Sub-location; Diversitylatligenous Woody Trees in Metembe Sub-
location; Diversity of Indigenous Woody Trees imSieSub-location and Diversity of Indigenous
Woody Trees in Gesangero Sub-location.

3.1 Demogr aphic char acteristics of the respondents

On distribution of the respondents by sex, 74%hefdtudy respondents were male and 26% of
them were female. With regards to the age of tepaedents, majority (72%) of them were 50

years old and above. This was significant becéhiseage represented most of the house hold heads
in sampled farms, tree nursery owners, local lesaded forest Officers who were directly linked to
the knowledge and control of indigenous woody secies in the Sub-County hence very
resourceful. More than a third (35%) of the stuelsppondents had at least basic primary education.
Only 11% of them had secondary education whilela@1d4% of them had no formal education.
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3.2 Diversity of Indigenous Woody Treesin Igemo Sub-location

Household heads were requested to take the reseaotind the farmlands to count the indigenous
woody trees that existed. Table 1 below carriegébalts.

Table 1

Diversity of indigernous woody trees in Igemo Sub-location

Species Frequencv Percent

Carissa edulis 1 0.5

Croton macrostaciivis 18 85

Marihaniia lutea 84 39

Sesbama sesban 110 52
213 100

Total

From Table 1, slightly more than half (52%) of thdigenous woody trees weesbama
sesban, Markhamia lutea recorded 39%Croton macrostachyus recorded 8.5% an@arissa edulis

recorded 0.5%.
3.3 Diversity of Indigenous Woody Trees in Nyakeiri Sub-location

Household heads were also asked to take the réseaound the farmlands to count the indigenous
woody trees that existed in farmland. Table 2 shihedrequencies of every species.

Table 2

Diversity of indigenous woody treas in Nvakeiri Sub-location

Species Frequencw Percent
Ervthrina abbysivica 2 0.6
Indigofera arrecta 1 0.4
Sepiwm ellipticum 3 1
Acrocarpus fraxinifolius 12 4
Markhamia lutea 73 26
Croton macrostaclvis 76 27
Sesbama sesban 117 41

100

Total 284
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As shown in Table Z5esbama sesban recorded 41%Croton macrostschyus recorded 27%,
Markhamia lutea recorded 26%#crocar pus fraxifohus recorded 4%Sepium elliptum rercorded

1%, Indigofera arrecta recorded 0.4% anirythrina abbysinica recorded 0.6%.

3.4 Diversity of Indigenous Woody Treesin Metembe Sub-location

Household heads were requested to take the reseaotind the farmlands to count the indigenous

woody trees that existed. Table 3 shows the numiteees recorded.

Table 3

Diversity of indigenous woody trees in Metembe Sub-location

Species Frequency Percent
Ervthring abbysinica 1 0.8
Vernonia amygdalina 3 22
Ficus natalensis 2 1.3
Vangueria madagascariensis 3 36
Croton macrostachyus 31 225
Markhamia lutea 48 34.7
Sesbama sesban 48 347
Total 138 100

From Table 3Sesbama sesban recorded of 34.7%\Viarkhamia lutea rercorded 34.7%Croton
macrostachyus recorded 22.5%/angueria madagascariensis recoded 3.6%icus natalensis
rercorded 1.5%Vernonia amygdalina recorded 2.2% an8rythrina abbysinica recorded 0.8%.

3.5 Diversdity of Indigenous Woody Treesin Sensi Sub-location

Household heads were further requested to helpeearcher move around the farmlands to count
the indigenous woody trees that existed in the l@nds as shown in Table 4.
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Table 4

Diversity of indigenous woody trees in Sensi Sub-location

Species Frequency Percent
Croton macrostachyius 19 6
Marihamia lutea 69 22
Sesbama sesban 228 72
Total 316 100

From Table 4Sesbama sesban recorded 72%\Varkhamia lutea recorded 22% an@roton
macrostachyus recorded 6%.

4.0 DISCUSSION
4.1 Diversity of Indigenous Woody Treesin Igemo Sub-location

Only four different species of indigenous woodyetrevere identified in the sampled farmlands
within lgemo Sub-location as shown in table 1 ab&egbam sesban recorded the highest
frequency (110). This species was identified mainlgmall scale tea farms and small scale maize
farms. Markhamia lutea followed with a frequency of 84 trees. This speaivas identified mainly
in small scale maize farms, in open field for gngzivestock and along the hedges of farms.
Croton macrostachyus came at position three with a frequency of 18srdéis species was mainly
identified in open fields for grazing livestock aaldng the hedges of farms. Furth@ayissa

edulis was forth with a frequency of one tree. It washiifeed in an open field for grazing livestock
and the household head said that it germinatetsamwin. This was in line with Bosire (2013) who
asserted that in Kisii County there was very litidigenous biodiversity remaining.

4.2 Diversity of Indigenous Woody Treesin Nyakeiri Sub-location

In nyakeiri Sub-location a total of seven differepecies of indigenous woody trees were identified
in farmlands. These species includasdbama sesban, Croton macrostachyus, Markhamia lutea,
Acrocarpus fraxinifolins, Sepium elliptum, Erythrina abbysinica, andindigofera arrecta as

presented in table Zesbama sesban recorded the highest frequency of 117 trees. & mvainly
identified in small scale tea farms as well as $st@lle maize farm&roton macrostachyus was
position two with a frequency of 76 trees. Thisagee was identified mostly found in open fields

for grazing livestock and along the hedges of fatvies khamia lutea came at position three with a
frequency of 73 trees. It was identified mostlymall scale maize farms along hedges of farms and
in open fields for grazing livestocRcrocarpus fraxinifolins came at position four with a frequency
of 12 trees. This species was identified near hteads where vegetables were grosapium
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ellipticum came at position five with a frequency of three#teThis species was identified along
the hedges of farmg&rythriina abbysinica came at position six with a frequency of two trdewas
identified in small scale maize farnadigifera arrecta was at position seven with a frequency of
one tree. It was identified in a vegetable smaihfarhis was again in line with Bosire (2013) who
asserted that there was little indigenous bioditseremaining in Kisii County.

4.3 Diversity of Indigenous Woody Treesin Metembe Sub-location

A total of seven different species of indigenousodyptrees were identified in farmlands. These
species include8esbama sesban, Markhamia lutea, Croton macrostachyus, Vangueria
madagascariensis, Vernonia amygdalina, Ficus natalensis and Erythrina abbysinica. Sesbama

sesban andMarkhamia lutea recorded the highest frequency of 48 trees egsshama sesban was
identified mainly in small scale tea farms whillarkhamia lutea was identified in open field for
grazing livestock and along hedges of far@oton macrostachyus came at position three with a
frequency of 31 trees. This tree species was ifilethin open field for grazing livestock as well as
along hedges of farm¥angueria madagascariensis came at position four with a frequency of five
trees which were identified in fields for grazimgelstock.Vernonia amygdalina came at position
five with a frequency of five trees. This speciessvidentified in open fields for grazing livestock.
Ficus natalensis came at position six with frequencies of two treea section of trees in a farm
Erythrina abbysinica came at position seven with only one tree alondh#ages of a farm. These
results were in line with Seburanga (2013) whorasdehat the apparent decline of indigenous
crop diversity in Rwanda based on the culturaludiince was attributed to European colonisation
which introduced eucalyptus tree on the land.

4.4 Diversity of Indigenous Woody Treesin Sensi Sub-location

A total of three different species of indigenousody tree were identified in farmlands within Sensi
Sub-location .These species weBesbama sesban, Markhamia lutea andCrotono macr stachyus as
represented in the table @sbama sesban recorded the highest frequency with 228 treess&he
trees were mainly identified in small scale maaerfs.Markhamia lutea came at position two with
a frequency of 69 trees. These were identifiechio@en field for grazing livestock, along the
hedges of a farm and in small scale maize f&roton macrostachyus came at position three with

a frequency of 19 trees identified in an open ffeldgrazing livestock as well as long hedges of a
farm. This was in contrast with Omoro (2010) wissexted that indigenous forest was more
diverse in species as would be expected in thécs@zcording to the biodiversity assessmemt for
tree species conducted in the three fragmentsitd Halls.

4.5 Diversity of Indigenous Woody Treesin Gesanger o Sub-location

In Gesangero Sub- location a total of five speofeadigenous woody trees were identified in
farmlands. These species includ&esbanma sesban, markhamia lutea, Sepium elliptum andFicus
natalensis as presented in the tableS&sbama sesban recorded the highest frequency with 80 trees.
These trees were mainly identified in small scaéefarms.
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Croton macrostachyus came at position two with a frequency of 44 trelesitified in open fields
for grazing livestock as well as along hedges ohfaMarkhamia lutea came at position three with
a frequency of 35 trees. These trees were idedtifiestly in open fields for grazing livestock and
along hedges of farmSepium e lipticum came at position four with a frequency of one tree
identified along the hedges of a farmlaRttus natalensis was position four with a frequency of
one tree identified near a river together with otihees mainly blue gum .This result was in line
with Schulze (2015) who asserted that central Eifggal the minimum number of native three
species due to environmental changes during neogene

5.0 CONCLUSIONS

There was a very low diversity of indigenous wodaedes in farmlands. The majority of the
farmlands were dominated by three indigenous wadasly species namefesbam sesban,

Markhamia lutea, andCroton macrostachyus which were moderate in terms of even distribution
across farmlands in the five sampled Sub-locatwitisin the study area. It was also found out that
generally, the quantity of indigenous woody treecsps in farmlands of the five sampled Sub-
locations was very low. Moreover, ten of the twalentified indigenous woody tree species were
very scanty in quantity which implied that they wemn the verge of distinction if urgent measures
would not be put in place to secure their surviwdhrmlands.

The study drew a number of recommendations. Figisehold heads should protect the rare
species of indigenous woody tree species suénybrina abbysinica by allowing the trees to

grow, mature and multiply in farmlands. This witepent such rare species from becoming extinct.
Moreover, tree nursery owners should use the ssémas of the rare indigenous woody trees that
might be available to multiply the population satthousehold heads in farmlands can easily access
them for planting. This in turn will increase thigetsity of the tree species in farmlands. In
addition, the County Forest Department should déstab seed bank for indigenous woody trees
and disseminate them to household heads at adalffier price for planting in farmlands through
local leaders. This will encourage agro-forestryhef trees leading to higher diversity in farmlands
Further, local leaders should liaise with the Cgufdrest Department to ensure that household
heads in farmlands constantly get valuable infolmnategarding the improvement of the diversity
of indigenous woody trees in farmlands. The Couthasest Department should also intensify
research on fast maturing indigenous woody treeigpén order to motivate household heads to
plant more of these trees in farmlands. This wibrove the diversity of the tree species quickly.
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