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ABSTRACT

The purpose for this study was to investigate factofluencing maize production
among small scale farmers of Bungoma Central SulnypKenya. The study was guided
by the following objectives: to investigate how tf production influence maize
production of small scale farmers, to establish f®mographic characteristics influence
maize production of small scale farmers, to deteentiow extension services influence
maize production of small scale farmers and to exarmow accessibility to credit influence
maize production of small scale farmers of Bungo@entral Sub County. The study
adopted descriptive survey design which was usedbtain information to describe the
existing phenomena. The target population was 08ifth male and female consisting of
small scale farmers. The estimated sample size2@asfrom the target population using
Cochran 1963 formula at 7% level significance. TBtedy employed stratified random
sampling in order to include all the wards; promorate allocation was used to determine
the number of farmers from each ward that wouldhleerespondents in the study. Systemic
random sampling was used to select the actual negmbs from the wards. Content validity
was used where the researcher shared the reseataiment with his supervisors to assess
its appropriateness in content. Split half methas$ wmployed to test the reliability of the
instrument. A questionnaire with closed ended toes was prepared and distributed to the
respondents in all the wards. The questionnaires Wen collected after one week. All the
questionnaires were filled and were used for amaly3ata was analyzed using descriptive
method. Frequency tables and percentages werefosethta presentation after analysis.
The findings revealed that fertilizer remains thesincostly input in maize production,
followed by land preparation. Also most farmers mat attend field days and only a
negligible percentage have access to credit. Thena and county governments should
avail subsidized fertilizer in good time and makeasily accessible. Proper sensitization
should be done by agricultural extension officeralt farmers about the available extension
services and county government should provide @eafft facilitation to agricultural
extension officers to promote extension servicesmers should be encouraged to form
groups in order to access credit services, matkat produce and acquire farm inputs
collectively. Both national, county governments dimancial institutions should make
credit easily accessible and affordable to smalles€éarmers. The researcher recommends
further research on causes of low attendance &d fiays and low level of accessing
extension services in general to ascertain the riyndg causes of low dissemination of
extension information.
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CHAPTER ONE
INTRODUCTION

1.1 Background of the study

Maize is one of the most important cereal cropheworld, in agricultural economy
both as food for human beings, feed for animals@hdr industrial raw materials. It is one
of the world’s leading crops cultivated over anaacé about 142 million hectares with a
production of 637 million tons of grain. In Nep#ige current area planted under maize was
849,892 ha with an average yield of 2.02 t ha (CB®G6). It is estimated that for the next
two decades the overall demand of maize will begased by 4% 8% per annum resulting
from the increased demand for food. Such increasieimand must be met by increasing the
productivity of maize per unit of land (Paudlal.,2001; Pingali, 2001). However, over
the decades, the agricultural production includmngize has either remained stagnant or
increased at a very slow rate (Kaini, 2004).

Maize is the staple food in Zambia and most sn@les farming households are
engaged in maize production. Fertilizer is useddgmanantly on maize and agricultural
marketing is dominated by maize sales among sndé® (Goverehet al,
2003).Improving maize productivity has been a majoal of the Zambian government.
Over 80% of smallholder farmers nationwide own l#san 5 hectares of land. Zambian
government agricultural policy has for the pastesalv decades focused on fertilizer
subsidies and targeted credit programs to stimalai@ll farmers’ agricultural productivity,
enhance food security and ultimately reduce poverty

Agriculture in Nigeria as in most other developitguntries is dominated by small
scale farm producers (Oladeebo, 2004). Educatiofamofiers, farm size, extension agent
contact, farm income, ability to predict rainfathodern communication facilities, output of
maize and mixed cropping combination with maize ehgositive influence on maize
production. Mpuga (2004) conducted a research studyganda to investigate the factors
which affect demand for agricultural credit. Thedings of the study reveal that the demand
for agricultural credit is strongly and significnaffected by the age, location, education
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level, value of the assets held by the householbumation, and other dwelling
characteristics. On the other hand, the availghdfitthe sources of credit has limited effect

on the demand for credit.

Olwandeet al.,(2009) in Kenya also confirm that age, educatioedit, presence of
a cash crop, distance to fertilizer market and agoological potential significantly
influenced maize production by smallholder farmaManyamaet al., (2009) in Kenya
showed that change agent (extension) visit to fesmproportion of land under maize
production, sex of household head, and agricultwaaiing significantly affected likelihood
of farmers adopting new technologies in maize pctidn. Maize is the main staple in the
diet of over 85 per cent of the population in Kenyae per capita consumption ranges
between 98 to 100 kilograms which translates tleadt 2700 thousand metric tonnes, per
year (Nyoroet al., 2004). Small scale production accounts for abdutp@&r cent of the
overall production. The remaining 30 per cent & dutput is from large scale commercial
producers (Export Processing Zone Authority, 208®)all scale producers mainly grow the
crop for subsistence, retaining up to about 58qgeert of their total output for household
consumption (Mbithi, 2000). Poor weather is blanfi@dthe low output of maize in some
years. However, yields have also remained at arageeof 2 tonnes per hectare below the
possible 6 tonnes per hectare a situation attibtbeinadequate absorption of modern
production technologies such as high yielding maegeties and fertilizers because of high
input costs, lack of access to credit and inadeg@atension services to small scale
producers (Kang'ethe, 2004).

1.2. Statement of the Problem

Maize is the staple food for most Kenyan housghaind grown in all the farming
communities. Due to diminishing farm sizes in Bumgo Central Sub County, crop
productivity and the efficiency of farming systern® of great concern. Many researchers
and policymakers have focused on the impact of tmlopf new technologies in increasing
farm productivity and income (Hayami and Ruttan830 Increasing per capita food
production, productivity and raising rural incomase key challenges facing small-scale

farmers in Bungoma Central Sub County. Here, oifgr percent of the population lives
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below the poverty line and are food insecure (CB®1, World Bank, 2000). According to
the World Bank, (2000) definition, spending lesartlone USA dollar per person per day is
considered to be below poverty line. Recent studiesw that soil nutrient mining is
widespread in western Kenya, resulting into landrdeation and low crop productivity.
This situation undermines the ability of many agnathouseholds to produce enough food
for household subsistence (FAO, 2004, Smadinhgl., 1993, Tittonellet al.,2005). To attain
this objective, provision of soil-related inforn@ti services to the farmers such as
application of inorganic fertilizers, organic maeusoil and water management and the use
of improved commercial seeds, with the overall ainaddressing the rampant problems of
soil and land degradation is imperative.

Agricultural productivity in Bungoma Central Sub @ay has continued to decline
over the last two decades and poverty levels haceeased (Ministry of Agriculture
Bungoma Central Sub County 2014). On average nyatte is 8 bags per acre in Bungoma
Central Sub County compared to the average yidld8 dags per acre in Kimilili, 15 bags
in Webuye, 12 bags in Bungoma South, 20 bags oENbn sub counties, (annual report
2013, ministry of agriculture Bungoma County). Tgreblem of declining maize vyields is
magnified by the fact that population continuesntease annually at a rate of about 4.3%
leading to decreasing per capita consumption wigopulation density of 570 people per
km2. Therefore increasing maize productivity in Bama Central Suounty is of urgent
necessity and one of the fundamental ways of impgpfood security.

1.3. Purpose of the study
The purpose of this study was to investigate factofluencing maize production
among small scale farmers of Bungoma Central Sumtyo

1.4. The Objectives of the Study
The study was guided by the following objectives:
1) To investigate how costs of production influenceizmgroduction of small scale

farmers of Bungoma Central Sub County.

2) To establish how demographic characteristics ofllssoale farmers influence maize

production in Bungoma Central Sub County.
3



3) To determine how agricultural extension servicefu@amce maize production of

small scale farmers of Bungoma Central Sub County.

4) To examine how accessibility to credit influenceizeaproduction among small

scale farmers of Bungoma Central Sub County.

1.5. Research questions
1) To what extent did costs of production influenceizagroduction of small scale
farmers of Bungoma Central Sub County?
2) How did demographic factors influence maize producbf small scale farmers of
Bungoma Central Sub County?

3) To what extent did extension services influencezmagroduction of small scale
farmers of Bungoma Central Sub County?

4) To what extent did accessibility to credit influenmaize production of small scale
farmers of Bungoma Central Sub County?

1.6. Significance of the Study
The study findings and recommendations were hopdtelp both the national and
county governments to implement policies that cawitalize maize production and

encourage other stakeholder participation on faadisty initiatives.

The study was endeavored to provide informatioagiacultural extension personnel
to identify the strengths and weaknesses of thades in maize production and come up
with appropriate capacity building programmes. Alsp agricultural extension officers to
examine their own weaknesses and strengths aselagegts and come up with appropriate

corrective measures to improve maize yields amamglscale farmers.

The findings were hoped to provide information tea#l scale maize farmers to efficiently

produce high maize yields with minimal inputs thmrenaximizing profit.



The research study is also hoped to provide a foagarther research on maize production

issues especially among small scale farmers.

The research is also hoped to be a reference atethe University of Nairobi’'s Library.
This will consequently hasten the realization &f MDGs and also vision 2030 in the Sub

County and the whole nation at large.

1.7. Delimitations of the Study
Delimitation is the process of reducing the studypyation and area to a
manageable size. This research was delimited mst&f the scope that it covered. It only

targeted small scale maize farmers in Bungoma @lestib County.

1.8. Limitation of the Study

The According to Best and Khan (2008), limitatios®e conditions beyond the
control of the researcher that may place limitagion the conclusion of the study and their
application to other situations. Some respondeet® \affected by factors such as suspicion;
however the researcher assured them of the confadgn of the study. Some
respondents wanted to give pleasing responsesdid affending the researcher, however
this was resolved by enlightening them that theeassh was purely objective and not

subjective.

1.9. Assumptions underlying the Study

The researcher made the following assumptions enptiocess of carrying out the
study: answers given by respondents reflected &lceoifs influencing maize production
among small scale farmers of Bungoma Central Sumpthe sample size selected was a
representative of the target population and that rdspondents were able to fill all the

questionnaires without interacting with one anather

1.10. Definition of Operational Terms

Production: Maize yield per acrdarfd measured in number of 90kg bags.
Costs of production: These are inputs involved in maize production.
Small scale farmers: Farmers having less than five acrdamd for farming.
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Level of education The highest level of educatiomiated by a farmer.
Extensionservice The act of disseminating agtietdl information.
Demographic characteristics Demographic characteristics looked into in thiglg were
gender, age, education qualification, sex ofsebold head,
farm size of the small scale farmers.

Accessibility to credit  The ease to obtain off farm financial assisgafor farming
actieg.

1.11. Organization of the Study

The study has five chapters. Chapter one focusestmduction, background to the
study, problem statement, purpose and objectivesthef study, research questions,
significance, limitations, delimitations, and asstions of the study and definition of terms.
Chapter two is the literature review. Chapter twas lbeen organized according to the
objectives of the study. A theoretical framewor&nceptual framework, research gap and
summary of literature review at the end. Chapteedhpresents; research design, target
population, sampling procedure and sample sizegarel instruments, data collection
procedure and analysis and operationalization wfysvariables. Chapter four presents the
data analysis, interpretation, presentation andudsons of the findings. Chapter five
presents the summary, conclusions, recommendaiwhsuggestions for further research in

the area of study.



CHAPTER TWO
LITERATURE REVIEW

2.1. Introduction

This section consists of review of related literatu The section contains:
introduction, influence of the costs of productiand maize production, the influence of
extension services and maize production, the inflaeof education level and maize
production and finally the influence of credit assiility and maize production among
small scale farmers of Bungoma Central Sub Couhiiso covers theoretical framework,

conceptual framework, research gap and summaitecdture review.

2.2. Costs of production and maize production

According to Nyoro J.K (2000) Machinery costs im#s costs of ploughing,
harrowing, chiseling, planting, spraying, harvegtirshelling and transport to stores.
Machinery costs are generally high particularlyriaize. Farmers have also complained that
the ownership of farm machinery has reduced inldee10 years due to lack of financing
mechanism for procurements of farm machinery. Higkts of farm machinery thus have
affected the quality and timeliness of farm operaisuch as the land preparation in the key
maize production zones. The high costs of farmatper have forced farmers to reduce the
quality of seedbed preparation. Whereas in 1994t maize producers for example did two
ploughs and two harrows to create a fine seedbigab$el for planting maize and wheat, in
1999 and 2000 seasons, most farmers had reducedithiger of times they ploughed and
harrowed thereby reducing the quality of the sesdl Bhorough land preparation normally
involves deep ploughing and thorough incorporatainweeds and crop residues, row
planting, correct placement of fertilizers througde of machinery; superior and thorough
crop protection against weeds, and better hangsiperations due to use of machinery.
Reduction in the quality of land preparation thasld have adversely affected maize yields
and hence cause an increase in production costanpeproduction. Maize yields in the
country during the favorable weather conditionsyviaom 10 to 27 bags per acre (2.0 and

5.4 tons per hectare). Production levels and straaif production costs differ between the
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large and small production systems. Large-scaldymtion systems have higher yields than
the small-scale systems because of various reaspmsans-Nzoia for example, large-scale
maize production systems use about 39 percent megamediate inputs- fertilizers and
agrochemical-than the small-scale systems. Simjléhle large-scale systems have higher
mechanization costs than the small-scale systehessihall-scale systems on the other hand
depend on manual labor for some operations heraaring higher labor costs. Although
the yields for the large-scale systems in Transi&Nace about 47 percent higher than that in
the small-scale systems, the costs of productienasout the same at Ksh 780 per bag
because the large-scale systems incur on averdgghar cost per acre. Due to slightly
lower yields, Uasin Gishu has a higher cost of pobidn than Trans Nzoia.

Farm characteristics that make a significant impactiptake of the improved maize
varieties include hiring of labor and off-farm imoe. Hiring labor might not directly
influence adoption of improved varieties, but itagproxy for available cash to invest in
agricultural production, E. Wekes al., (2003). From the time of planting until about a
third of its life, maize is very susceptible to wleeompetition. Failure to weed during this
critical period may reduce the yield by 20% (Band985). The recommended practice is to
weed twice or more depending on the extent of wefgbtation. Most farmers who grow
high-yielding varieties weed twice, while thoselwibcal varieties usually weed only once.
Requirements for labour vary according to variggpe of land, previous crop in sequence,
cropping method, moisture availability and the seuof labour. It appears that both male
and female labourers work interchangeably for nadsthe various cropping operations,
except for: Soil preparation, where male labowsed in combination with draft cattle and
spraying, where male labour is used exclusivelyitead evidence from previous research
suggests that too much farm family labour encowatpe adoption of labour-intensive
technology, while the lack of it discourages batle tadoption and efficient use of the
technology (Schutjer and Van der Veen 1976). &nahsence of labour-saving technology,
therefore, limited family labour may hamper the @tttin of hybrid varieties. Availability of
family labour is positively related to the frequgraf adoption in hybrid maize variety, the

relationship being stronger in cases of mono crogppian of intercropping. Limited family



labour therefore appears to constrain the adomtionore labour-intensive technology such
as the hybrids. Aman [2t al., (2004).

Fertilizer prices can influence negatively or pesity maize yields; if the price
decreases farmers purchase more meaning theyppily anore leading to higher yields and
if it increases farmers purchase less, therefoygyaless and therefore get less yields.
(Wanyameet al., 2010).Many farmers in Sub-Saharan Africa (Has4888) countries face
declining crop yields, which has constrained ecanognowth. The underlying constraints
are low and unreliable rainfall, pests and diseaaed inherently infertile soils. The soll
infertility is related mainly to the low nutrientagus of the soils while the qualities of some
soils have declined as a result of continuous\atiton without returning enough of them to
the soil. Maize is the most important staple foogps in Kenya. It is estimated to contribute
more than 25% of agricultural employment and 20%taitl agricultural production
(Government of Kenya, 2001). Despite the key roégzm plays in food security and income
generation in Trans Nzoia district and the wholartoy at large, its productivity has not
been adequate especially in the past four decad@sgydvhich stagnation/decline in maize
yield led to frequent food security problems. Arggaal.,2006) have attributed maize yield
decline to two main reasons: (i) declining soiltifgy and (ii) increase in world fertilizer
prices (Omamo 2003; Xt al., 2006). The situation has been exacerbated by npaize
fluctuation and occasional importation of cheap zeajrains. The problem of declining
maize yields is magnified by the fact that popuolatcontinues to increase annually at a rate
of about 2.9% leading to decreasing per capita wopson. The combined effect of
increasing human population and poor maize yieldshe country’'s capacity to feed the
population is then accelerated annually (Governméitenya, 2001; and 2004). The major
contributory factors are soil degradation and I of fertilizers. It has been proposed that
soil nutrient mining is an important issue conttibg to poor maize production in Kenya
(De Jaegeet al, 1998). Enhanced soil management has been reenlyag crucial to soil
fertility replenishment and enhanced agriculturedductivity Though important in solil
fertility improvement it has be reported that, famntypically apply inorganic fertilizers at
rates well below recommended levels, or not afAgilga et al.,2006). In a move to bolster
production after a disputed presidential electibat tled to disruption of farm activities,
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NCPB imported fertilizer in 2008 but deliveredate which contributed to a poor crop. This
in turn created pressure from some farmer lobbyuggoand activists for increased
subsidization of inputs (fertilizer and seed) teseaproductivity of maize to counter an
expected increase in hunger in 2009. In 2009 th& @aported substantial amounts of
fertilizer through NCPB to be distributed througé branches and select private retailers at
subsidized prices. Given the prominence of maiz&enyan agriculture (Pearsaet al.,
1995), returns to maize production as reflectednmize prices likely are an important
influence on households’ willingness to apply fextir. Indeed, Mose, Nyangito, and
Mugunieri (1997) identified the maize: fertilizerige ratio as a significant determinant of
fertilizer use on small farms in Kenya: the higtltee ratio, the higher were fertilizer
application rates among sampled farmers. The pesand significant relationship between
maize prices and revenues from fertilizer salediouoa the dominant perception in Kenya

of a positive correlation between the demand fdiliiger and returns to maize production.

Agricultural technology for the small scale farnrmeust help minimize the drudgery
or irksomeness of farm chores. It should be lalwirg, labor-enhancing and labor-
enlarging. The farmer needs information on productechnology that involves cultivating,
fertilizing, pest control, weeding and harvestivg.N. Ozowa, (1995). Herbicides lower
production costs by saving labor and enhancing ymrtdty. The Cost of production is
lower per bag and gross margin per hectare isgredien herbicides are used, F&RTF
and MACO, (2 February, 2011).

2.3. Agricultural extension services and maize pragttion

The economy of Ghana is basically agrarian. Thisgainst the backdrop that
agriculture contributes about 35 percent to thes&r®omestic Product (GDP) of the
country (ISSER, 2010). Besides, agricultural ati#gi constitute the main use to which
Ghana's land resources are put. The agricultuctbises the major source of occupation for
about 47 percent of the economically active agegmaf Ghanaians (Wayo, 2002). Despite
the fact that the country covers an area of apprately 239 thousand square kilometers of
which agricultural land forms about 57 percenthd total land area, only about 20 percent

of this agricultural land across the different agomlogical zones is under cultivation. This
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means that Ghana is yet, to fully utilize its naturesource base, particularly land for
agricultural production.

The country’s ability to fully utilize its agricuital production potential depends on
the innovativeness of actors in the agriculturatae particularly farmers. The capacity of
farmers and actors along the agricultural valueircha innovate in their production
activities is contingent on the availability of kemlogy. The Green Revolution in Asia as
demonstrated in the empirical literature (Moser Badrett, 2003; Minten and Barrett, 2008;
among others) is an indication that improved te@iuo adoption for agricultural
transformation and poverty reduction is criticahmodern day agriculture. Technical change
in the form of adoption of improved agriculturabpguction technologies have been reported
to have positive impacts on agricultural produtyigrowth in the developing world (Niet
al., 2003). Promotion of technical change throughgiieeration of agricultural technologies
by research and their dissemination to end usess @ critical role in boosting agricultural
productivity in developing countries (Mapila, 201The availability of modern agricultural
production technologies to end users, and the d&sof end users to adopt and utilize
these technologies are also critical. Unfortunatéhe Ghanaian agricultural sector is
characterized by low level of technology adoptiod ¢éhis according to Ghana'’s Ministry of
Food and Agriculture (2010), contributes to the lagvicultural productivity in the country.
This is worrisome given that numerous interventibgsuccessive governments have been
implemented to promote technology adoption amomméas. Unraveling the reasons for
low technology adoption among farmers requires tinat factors that influence their
decisions to adopt or not to adopt modern agricallforoduction technologies be identified.

Access to extension services is critical in promgtadoption of modern agricultural
production technologies because it can countembaléhe negative effect of lack of years
of formal education in the overall decision to adspme technologies (Yaraet al, 1992).
Access to extensions services therefore createpldti®rm for acquisition of the relevant
information that promotes technology adoption. Ascéo information through extension
services reduces the uncertainty about a technsloggrformance hence may change
individual's assessment from purely subjective bjective over time thereby facilitating

adoption. Related to this is access to extensiomices which was also found to be
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positively related to the adoption of modern adtimal production technologies and was
found to be significant at 10 percent level.

This means that farm households are more likelgdopt modern agricultural production
technologies if they have access to extension @sviExtension services are one of the
prime movers of the agricultural sector and havenbeonsidered as a major means of
technology dissemination. Visits by extension ageot farmers and participation of the
latter in field days, tours, agricultural showsseminars are cost effective ways of reaching
out with new maize technology. Regarding the visitsich were paid by extension agents,
41% of households in western Kenya declared reugiat least one visit by extension
agents; about 78% were adopters and only about2d% non adopters illustrating the low
output of extension services which most probablyanted negatively on adoption decision.
(Adoption of a New Maize and Production EfficienayWestern Kenya, Mignounet al.,
(2010).

According to FAO (1999), extension workers couldypde assistance to individual
farmers and groups in establishing links with formad semi-formal financial institutions
and by providing a list of input suppliers in theawho operate credit schemes, out grower
schemes, or barter arrangements. It is not sufiigiest to improve small farmers' access to
finance; they need to be able to manage their mafégiently. This is all-too-often
overlooked. In the same way that extension workarsdo much to assist farmers market
their maize, there is considerable scope for theimetp farmers to obtain necessary inputs.
These activities include helping farmers to: calteiltheir input needs; identify where to buy
their inputs; organize group transport; obtain tradd saving the surplus cash at harvest

time to purchase inputs for the following season

2.4. Demographic characteristics of small scale farers and maize production
Socio-economic conditions of farmers are the magtdcfactors influencing
technology adoption. The variables most commonlgluthed in this category are age,
education, household size, landholding size, lo@stownership and other factors that
indicate the wealth status of farmers. Farmers Wigiger land holding size are assumed to
have the ability to purchase improved technologied the capacity to bear risk if the

technology fails (Fedest al, 1985). This was confirmed in the case of fertiliby Nkonya
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et al., (1997) Studies undertaken have shown that accessesources and services
(information, credit) vary by gender of househokhti who makes key decisions. It was
hypothesized that the variable could positively n@gatively influence the adoption of
fertilizer and soil erosion information technolagien Tanzania, Hassast al., (1998a) in
Kenya and Yohannest al., (1990) in Ethiopia whereas; farm size did not matteNepal
Shakaya and Flinn, 1985).

The role of education in technology adoption hasnbextensively discussed in the
literature. Education enhances the allocative tghdlf decision makers by enabling them to
think critically and use information sources e#icily. Producers with more education
should be aware of more sources of information, amate efficient in evaluating and
interpreting information about innovations thangbavith less education (Wozniak 1984).
Education was found to positively affect adoptidmngproved maize varieties in West shoa,
Ethiopia (Aleneet al, 2000), Tanzania (Nkonyat al, 1997) and Nepal (Shakaya and Flinn,
1985). (Agrekon, Vol 45, No 1 (March 2006) Fufa &s$$an

For widespread adoption of improved varieties ahdnacal fertilizer by farmers,
extension educators need to understand the faatfasting technology adoption (Abebaw
& Belay, 2001). Adoption of technology is influemcéy physical, socio-economic, and
mental factors including agro-ecological conditioage of farmer, family size, education of
farmer, how-to-knowledge, source of information,dafarmer’s attitudes towards the
technology (Fedeet al., 1985; Byerlee & Polanco, 1986; Neupagteal., 2002; Rogers,
2003). Young farmers are more likely to adopt & nechnology because they have had
more schooling and are more open to attitude chahge older farmers (International
Maize and Wheat Improvement Center [CIMMYT], 19938isser & Krosnick, 1998).
Education is expected to enhance decision makind) tie adoption of agricultural
technologies. Knowledge influences adoption. Fasnveho have adequate knowledge of
technology use are more likely to adopt it (AbeldaBelay, 2001; Rogers, 2003).

On the other hand, farm size, level of formal ediocaof the head of the farm
family, number of instructional contacts the farrhad with extension agents, ratio of credit
to total cost of production, degree of farm entsgrcommercialization, membership of

farmers' associations, knowledge of fertilizer asel application as well as ratio of non-
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farm to total annual income of farmers had positigns, implying direct effect on the

probability of adoption and intensity of use oftiiezer by the farmers. Specifically, these

imply that a unit increase in the farm size, leveformal education of the head of the farm
family, number of instructional contacts the farrhad with extension agents, ratio of credit
to total cost of production, decree of farm entisgpicommercialization and ratio of non-
farm to total annual income of farmers would brafgput increased adoption and intensity
of use of fertilizer among the farmers.

Also, membership of farmers association brings alimereased awareness on the
part of the farmers regarding existing and new fagntechnologies. With increased
awareness of the availability of improved farm itgogoupled with information on their
applicability, the level of adoption and intensaf/ use of fertilizer would increase. These
views have also been expressed by Chukwuji and Qi66).

Cultivation of large farm sizes makes it more ecomal for farmers to apply
fertilizers. Also, the larger the size of farm owdted and therefore output produced, the
more commercialized the farm would be. Increaseell®f education of farmers and
contacts with extension agents lead to increasenlvlenige of input uses and their
application because ignorant of the uses and abafs@gputs in crop production could
discourage farmers from using them. These findargsin line with the reports of Daramola
and Aturamu (2000) who noted that contacts witleesion agents as well as acquisition of
formal education exposes the farmers to the avhilatand technical-know-how of
innovations and increases their desirability fagquang them. The high and positive effect
of off farm incomes on the adoption indices of thamers is an indication that they need
improved financial bases in order to adopt betteming technologies. Also gender issues in
agricultural production and technology adoption éndoeen investigated for a long time.
Most of such studies show mixed evidence regarthegdifferent roles men and women
play in technology adoption. Doss and Morris (20B}heir study on factors influencing
improved maize technology adoption in Ghana, andrfiald and Fleming (2001) studying

coffee production in Papua New Guinea show insicguift effects of gender on adoption.
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2.5. Credit accessibility to small scale farmers ahmaize production

A productive resource such as agricultural credlitvery vital for efficient and
sustainable production activities especially in eleping countries (Nweke, 2001). Farm
credit is among the essential factors needed focwdtural production, and with it, farmers
can secure farm inputs such as; farm equipmentsiaed labour (Odohgt al.,2009). Farm
credit is widely recognized as one of the interraBdg factors between adoptions of farm
technologies and increased farm income among faralers in Nigeria (Omononet al.,
2008, Akparet al.,2013). It is one of the fundamental ingredientsustainable agricultural
production; as such its accessibility and demaratrisng the prerequisites for attaining the
national goal of reducing rural poverty and ensyiself sufficiency in food production in
the country (Nwaret al.,2011 and Akpart al.,2013). Consequently, a general awareness
on the significance of credit as a tool for agtictdl development has been increasing
(Omononeet al.,2008). Agricultural credit is seen as an undertglog individual farmers
or farm operators to borrow capital from intermeis for farm operations (Odplet al.,
2009). According to Olayemi (1998), credit involvas advances released for farmers' use,
to satisfy farm needs at the appropriate time &itview to refunding it later. Thus, credit
can be in the form of cash or kind, obtained eitthem formal, semi-formal or informal
sources.

Access to agricultural credit has been positivelgdd to agricultural productivity in
several studies in Nigeria (Rahaman and Marcus4,280u, et al.,2011, Ugbajah, 2011).
Despite this positive correlation, some empiricaldges have revealed cases of credit
insufficiency among rural farmers in Nigeria (Deat@997; Udry 1990; Zeller 1994,
Idachaba 2006; Adebayo and Adeola, 2008 and OlaadeOlagunju, 2013). In the similar
way, several studies have identified reasons far poedit access among rural farmers in
Nigeria. Among others, Ololade and Olagunju, (20di8tovered a significant relationship
between farmer’s sex, marital status, lack of gutara high interest rate and access to credit
in Oyo State, Nigeria. A study by Ajagbe (2012)whkd that farmer’'s age, membership to
social group, value of asset, education and thareaif the credit market are the major
determinants of access to credit and demand amaad) farmers in Nigeria. In addition,

Akpan et al.(2013) reported that farmers’ age, gender, farne, smembership of social
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organization, extension agent visits, distance fith@ borrower’s (farmer) residence to
lending source, years of formal education and Hoaigesize are important determinants of
access to credit among poultry farmers in SoutiNigeria. Contribution by Lawagt al.,
(2009) showed that, a direct relationship existsvben social capital, contribution in the
associations’ by the farming households and adoes®dit.

History of modern agriculture has witnessed hegpansion in production. The
development of agriculture is mainly due to thesastve use of credit. Agricultural credit is
considered as an important factor in the coursmadernization of agriculture. It creates
and maintains adequate flow of inputs, and thuseages efficiency in farm production. It
makes farmers able to use modern technologies draheed practices. Credit facilities are
vital for progress of the rural and agriculturalei®pment. In short, agricultural credit plays
integral role in boosting up the speed of agrigaltumodernization and economic
development, but only if it is easily and widelyadlable and utilized effectively.

Various researchers have worked in different regioh the world on access to
agriculture credit, obstacles faced by farmersdceasing agriculture credit and the impact
of their socio-economic characteristics on accesagriculture credit for example: Diagne
and Zeller (2001) differentiated between particggain credit market and access to credit.
They concluded that farm households have acces®dit but do not choose to take part in
credit market due to risk and expected rate ofrnetun loan. The authors studied the formal
and informal loans in agriculture. They found thaimal lenders like to provide a greater
percentage of loans to farmers than informal lendéhandker and Farugee (2003) studied
the availability of sufficient formal and informalgricultural credit in Pakistan. They
concluded that the major share of formal credgrevided by agriculture development bank
of Pakistan (ADBP). But these loans are not cofgcéte due to covariate risk. They
identified that the causes of covariate risk is tlmehe fact that large holders get huge
amount of finances in comparison to the small hsld€hey recommended that if ADBP
contribute to small holders than for large holdérgill reduce its loan default cost.

Khalid (2003) studied the factors which affect farsi access to credit using data
collected from 300 farmers selected randomly frem ¥illages of Tanzania, including the

villages of Unguja and Pemba. Results indicate geader, age, level of income, education
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level, and level awareness regarding credit avditipabare the key factors which
significantly affect the access to credit by snsalile farmers. FAO (2004) reported that in
Indonesia commercial banks are issuing agricultwradit but due to their difficult
procedure of access to credit and rigid requiremehere credit policy is not working well.
The author suggested that government must setupirsaisle micro finance institutions,
launch land certificate program, and introduce riediconventional banking system for
small credit holders.

According to Awoyinka and Adeagbo (2006) annual ome from cassava
production, farm size cultivated, cost of fund frdormal sources, cost of fund from
informal sources membership of the state cassasduption program, and possession of
collateral are the main vital factors that influerfarmers demand for credit. Wittlinger and
Tuesta (2006) found that small scale single cr@mérs are facing many obstacles in
securing credit. These types of farmers requirendefconditions, strategic alliances with
members, low prices and conditional climate; beeargy in these conditions these farmers
can have access to credit. Most of the farmers obtgined loan from informal sources
such as suppliers, traders, processors etc.

Fletschner (2009) explained that those householdhndre more educated, wealthier
and have more family labor; can easily approach arckss financial institutions. The
farmers who have lack of land face many obstaciesccessing credit. According to Satish
and Nirupam (2009) security against loan is thenns@iurce to access credit and lenders
utilize collateral to secure the loan. For the éahguseholds the land is used as collateral in
the agrarian economy. For the small holders lambisused as collateral. Therefore, they
have to provide assets other than farm land aateddll such as crops, gold, commitment of
future labor and 3rd party as a guarantor. When simallholders fail to provide the
collateral then they cannot access formal creduailability of off-farm incomes is an
indication of farmer’s involvement in nonfarm ecomo activities, with complementing
income effects on farming activities. The incomeseagated serve to ferry the farmers over
the periods waiting for their crops to mature. Tinomes also help the farmers to acquire
the necessary farm inputs. Daramola and AturamQQRBowever, reported opposite effects
and pointed out that high proportion of off-farmateve to farm income suggests that
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incomes from farm investments are not enough towage farmers to take on some risks
and adopt. It is obvious therefore that makingréneards from farm investments attractive
through appropriate policies would discourage fasrfeom going into off-farm economic
activities so as to increase the efficiency of fagnactivities. The financial bases of the
farmers can also be increased through policieschimhenaking them have easier access to
production credit at affordable prices so as tadase their ability to purchase and use
fertilizers. Credit availability to farmers is a agire of his financial worth and that most of
them can not adopt any innovations when their pasicty power is ineffective.

According to FAO (1999) barter arrangements witbuinsuppliers can help farmers
exchange their maize (or other acceptable cropgkfired inputs. No cash changes hands
but generally the exchange of produce must takeepfaior to the release of inputs. In
Zambia one of the main fertilizer companies haal@isthed depots at district level in the
provinces where it operates, in order to improveeas for small-scale farmers. Furthermore
agricultural traders and agribusinesses in additionoperating out grower schemes,
agricultural traders can provide credit directly $mall-scale producers. Also farmer
associations can assist in the supply of inputscaedit to individual association members,

and market produce through a collective marketiegmanism;
2.6. Theoretical Framework

The theoretical framework consists of theoriesn@ples, generalizations and
research findings which are closely related toptesent study. The researchers knowledge
of the problem and his understanding of the theémletind research issues related to the
research question will be demonstrated. This sedtboked into the underlying theories
supporting maize production. In this study theotlyeof Allocative efficiency was used.
Allocative efficiency is a measure of how an entisg uses production inputs optimally in
the right combination to maximize profits (InonQ@). Thus, the allocatively efficient level
of production is where the farm operates at thetleast combination of inputs. Most
studies have been using gains obtained by varyiagrput ratios based on assumptions
about the future price structure of products saizenautput and factor markets. This study

follows Chukwuiji,et al, (2006) reviewed assumptions used by farmer#idoade resources
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for profit maximization. Such assumptions includétmers choose the best combination
(low costs) of inputs to produce profit maximiziagtput level; there is perfect competition
in input and output markets; producers are prigersaand assumed to have perfect market
information; all inputs are of the same qualitynfrall producers in the market.

Allocative efficiency can also be defined as th@orhetween total costs of producing a unit
of output using actual factor proportions in a tachlly efficient manner, and total costs of
producing a unit of output using optimal factor podions in a technically efficient manner.
(Inoni, 2007). Thus for the farm to maximize prpfihder perfectly competitive markets,
which requires that the extra revenue (Marginal uéalProduct) generated from the
employment of an extra unit of a resource mustdealketo its unit cost (Marginal Cost =
unit price of input) (Chukwujiet al, 2006). In summary if the farm is to allocateowses

efficiently and maximize its profits, the conditiohMVP = MC should be achieved.

2.7 Conceptual Framework

Conceptual framework is a diagrammatic representaif variables in a study, their
operational definition and how they interact in ttedy. It shows how the independent
variables influence the dependent variable of thelys The framework below is an
illustration of possible underlying factors influeng maize production among small scale
farmers. The independent variables are groupedhegen the left side but not in any order
of importance. The dependent variable is placetherright hand connected with an arrow
as a sign of direct relationship.

19



Independent Variables

Costs of maize production

* Land preparation

Moderating Variable

Government
policies

* Labour

* Cost of fertilizer

EXTENSION SERVICES

A 4

» Level of adoption of new technologisg

* Level of access to information

Demographic factors
* Gender

Dependent Variable

Maize Production

Low maize

* Age
* Level of education

Credit Accessibility
» Level of acquisition of farm inputs
» Level of productivity
* Membership to farmer grou

A 4

production.

A 4

* High maize
production.

l :
T

Natural calamities.
e Drought

* Floods

\4

émvening variable

Figure 2.1: Conceptual Framework showing the relabnship between the independent

and dependent variables

Source: Researcher (2014)
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2.7.1 Discussion of Conceptual Framework

The cost of inputs like fertilizer, labour and lapgeparation, have a correlation to
maize production.

Maize production depends also on demographic ctersiics of the community of
concern. The farm size of the farmer, gender ralgg, and education level of the farmer
involved.

Extension services and credit accessibility alsbdrainfluence on maize production
which in this study was the dependent variable @apg on adoption of new technology
and acquisition of farm inputs.

Other factors, even if not directly related to gtady, for example government policies,
community altitude and weather conditions will algdluence the study's dependent
variable.

2.8 Research gap

The knowledge gap that was addressed in this stuthat despite the government’s
efforts to improve maize production through fergli subsidies and provision of agricultural
extension services, maize production remains loBungoma Central Sub County for the
last two decades. On average maize yield is 8 pagsacre in Bungoma Central Sub
County compared to the average yields of 18 bagsage in Kimilili, 15 bags in Webuye,
12 bags in Bungoma South, 20 bags of Mt Elgon swinttes, (annual report 2013, ministry
of agriculture Bungoma County). This prompted tlesearcher to investigate factors
influencing maize production among small scale &syof Bungoma Central Sub County.
The problem of declining maize yields is magnifledthe fact that population continues to
increase annually at a rate of about 4.3% leadindetreasing per capita consumption with
a population density of 570 people per km2. The lwaed effect of increasing human
population and poor maize yields in the sub coumBakens its capacity to feed the
population. (Government of Kenya, 2001; and 20WMijh global technology advancements
in agriculture and given that maize is the maimplstdood in the county, small scale farmers
can produce adequate maize for food, if they affytechnologies and sell the surplus.
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2.9. Summary of Literature Review

The main purpose of reviewing related literaturansong other concerns to examine
how other factors with possible influence on maireduction are interrelated.

The literature reviewed is intended to help thesaesher identify gaps in knowledge in

order to create a framework and a direction foepthew research studies. In the literature
reviewed, costs of production, demographic factoegtiension services and credit

accessibility and their influence on maize produtthave been investigated.

Most of the studies reviewed have discoveredrtiportance of giving out fertilizer
subsidies to farmers to improve the amounts apph@dder to improve maize yield, since it
is the main staple food for Sub Sahara Africa, Keagd Bungoma Central Sub County is
no exception. The same studies have discoveredidsgite the subsidies the percentage of
improved vyield is still low. The researcher wouletttefore wish to uncover other possible
gap problems on why farmers are still applying Iates of fertilizer. The source of power
on the farm is another area highlighted contribptio low maize production, however not
many solutions have been forwarded to solve thbleno.

Given that the economy of most developing natiensiainly agrarian, the country
can only revitalize agricultural production throughnovativeness of actors in the
agricultural sector, particularly small scale farmé'he capacity of farmers and actors along
the agricultural value chain to innovate in theioguction activities is contingent on the
availability of technology. Unraveling the reasoims low technology adoption among
farmers requires that the factors that influencertidecisions to adopt or not to adopt
modern agricultural production technologies be fifiedl. Access to extensions services
therefore creates the platform for acquisition loé televant information that promotes
technology adoption. Access to information througktension services reduces the
uncertainty about a technology’s performance haneg change individual's assessment
from purely subjective to objective over time thsrdacilitating adoption. Also farm credit
is widely recognized as one of the intermediatiagtdrs between adoptions of farm
technologies and increased farm income among faraiers. In short agricultural credit
plays integral role in boosting up the speed oficatfural modernization and economic
development, but only if it is easily and widelyadable and utilized effectively. The
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researcher wishes to find ways of enabling farmargess extension services and credit

easily and affordably.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter gives a brief overview of various stepd methods that the research
employed in the study. It gives a description & thsearch design used, target population,
sample and sampling procedure, instruments for caltaction ,validity and reliability of

the research instruments, data collection procedamd data analysis.

3.2. Research design

According to Kothari (2004), states that researelsigh is the arrangement of
conditions for collection and analysis of data imanner that aims to combine relevance to
the research purpose with economy in procedurecripdise research studies are those
studies which are concerned with describing theattaristics of a particular individual, or
of a group. Descriptive survey design was usecdhis study. This is because as Kothari
(2004) says, the descriptive design assists trearelser in collecting data from a relatively
larger number of cases at a particular time. Tteemjgtive survey design helps answer the
questions like who, what, where and how on deswilihe phenomenon on study. This
design was appropriate for the study because hledalata collection from the sample on

the factors influencing maize production among $stle farmers.

3.3. Target Population

Target population is that population that the redear wants to generalize the
results of the study. Mugenda and Mugenda (2008hal¢arget population as the entire
group a researcher is interested in or the grogutawhich the researcher wishes to draw
conclusion.

According to the records from the Ministry of Agrlture Bungoma Central Sub
County, it has four Wards. The Sub County has allapn of 18,580 small scale farmers
by the year 2014 (Ministry of Agriculture Bungomar@ral Sub County Office, 2014). The

target population for this study was 18,580 sntdles maize farmers.

24



3.4. Sample Size and Sampling Procedure

This section presents the method used to detertimenstudy sample size from which
data was collected. It also describes the sampdicigniques used in selecting elements to be
included as the subjects of the study sample. Apkamize is a sub-set of the total
population that is used to give the general views the target population ( Kothari
2004).The sample size must be a representativeeopopulation on which the researcher

would wish to generalize the research findings.

3.4.1 Sample Size Determination
The researcher used a formula adopted by CochG® tbdetermine the sample
size as 202 at 7% level of significance

n=N/[1+N(e) 2]

Where; n — sample size

N — Population size

e — Level of significance
n=18,580/ 1+ 18,580(0.07)2 = 202

3.4.2. Sampling Procedure.

This is the act of selecting a suitable sample mpaesentative part of a population
for the purpose of determining characteristic c¢ thhole population (Frankel &Wallen,
2008).

The sample size was selected using Cochran 1968ufarin determining the
sample size. Therefore the sample size for theystuas 202. Proportional allocation was
used to determine the sample size from the wardssé€lect individuals from the wards to
participate in the study, systematic random sargpliias used, whereby using farmers’

lists, the names of the respondents were chosamiaterval.
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Table 3.1: Sample Size Distribution Table

Ward N n

Bwake / Luhya 4500 4500/18580 x 202= 49
Nalondo 4500 4500/18580 x 202 = 49
Mukuyuni 4380 4380/18580 x 202 = 47
Chwele 5200 5200/18580 x 202 = 57

3.5 Data Collection Instruments

Creswell (2003) indicates that research instrumeares the tools used in the
collection of data on the phenomenon of the stédguestionnaire according to Mugenda
and Mugenda (2003) is a list of standard questmapared to fit a certain inquiry. For this
study the researcher used questionnaires. In twdmilect data for the study, the researcher
used questionnaires to get information the selefeteders in Bungoma Central Sub County.

The questionnaire had closed ended questions.

3.5.1 Pilot Study

The research instruments were piloted in ordetandardize them before the actual
study. The pilot study was done using Kiboochi YoG@roup of Luhya location in Bwake
Luhya ward using simple random sampling. This &éelpn identifying problems that
respondents might encounter and determined if tdrasi in the research instrument will
yield the required data for the study. Using semaindom sampling, the researcher selected
a sample of 22 subjects’ equivalent to 10% of theldys sample size of 202 subjects.
According to Mugenda and Mugenda (2003), a samplévalent to 10% of the study
sample is enough for piloting the study InstrumeAtter responding to the instruments, the
subjects were encouraged to make necessary cong@nd adjustments of the instruments

to increase their reliability.
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3.5.2 Validity of the Instruments

Validity is defined as the appropriateness, coness, and meaningfulness of the
specific inferences which are selected on reseasiits (Frankel &Wallen, 2008). It is the
degree to which results obtained from the datayaishctually represent the phenomenon
under study. This research study concerned itsetf wontent validity. Content validity
according to Kothari (2004) is the extent to whichmeasuring instrument provides adequate
coverage of the topic under study.

Content validity ensures that the instrumentd walver the subject matter of the
study as intended by the researcher. Thereforetesbrvalidity of the instrument was
determined by colleagues and experts in researchladked at the measuring technique
and coverage of specific areas (objectives) covbgethe study. The experts then advised
the researcher on the items to be corrected. Threatmns on the identified questions were
incorporated in the instrument hence fine tuning items to increase its validity. Validity
was ascertained by checking whether the questi@ne measuring what they are supposed
to measure such as the: clarity of wording and drethe respondents were interpreting all
questions in the similar ways. Validity was estsitedid by the researcher through revealing
areas causing confusion and ambiguity and thislealtl to reshaping of the questions to be
more understandable by the respondents and torgaifii®rm responses across various

respondents

3.5.3 Reliability of the Instruments

Mugenda and Mugenda 2003, research instrumentexected to yield the same
results with repeated trials under similar condgio For them, the instrument returns the same
measurements when it is used at different timeseréfbre in order to determine the
consistency of the measuring instrument to retogrsame measurement when used at different
times, the researcher used the split half methatktermine reliability of the instrument. This
happened during the pilot study, before the acksdarch was done. The questionnaire items
responded by the respondents of the pilot testingmwere assigned arbitrary scores. The
scores obtained were used in Spearman rank cooreledefficient, of which a correlation
coefficient of 0.912 was obtained. According to Misa (2006), if the correlation
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coefficient of the instruments falls above +0.@& thstrument is taken reliable and therefore
suitable for data collection.

3.6. Data Collection Procedure

The researcher obtained an introductory letter ftbenUniversity of Nairobi which
was used to apply a research permit from the Nati@ouncil of Science and Technology
and Innovation (NACOSTI), and then proceeded todtuely area for appointments with
farmers and AEOs for data collection. A coverinigelewas attached to the questionnaire to
request the respondents to participate in the stlidlg AEOs were informed beforehand
about the purpose of the study. A total of 202 $s@dle maize farmers participated in the
study and were given questionnaires. The farmditedfithe questionnaires and the

researcher collected the filled ones one week dfstribution.

3.7. Data Analysis Techniques

The study employed descriptive statistical method®order to analyze the data
collected. There was cross checking of the questioes to ensure that the questions are
answered properly. The data was first divided ittemes and sub themes before being
analyzed. Frequency and percentages were use@ iandiysis and presented in a tabular
form to enhance interpretation of data. The fregie=nand percentages were used to

determine the factors influencing maize producbgrsmall scale farmers.

3.8. Ethical Considerations

The researcher assured the respondents of thiedeatiality of the information
provided, including their own personal informatidrhe respondents were informed of the
purpose of the study, that is, for academic purposdy. This was to enable them to provide

the information without any suspicions.
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3.9. Operational definitions of variables
This section shows the objectives of the studyeddpnt variable and indicators and

the indicators of the independent variables and th@y can be measured.

Table 3.2: Operational Definition of Variables

Objectives Variables Indicators Measurement
scale

To investigate how costs ofndependent variable Land preparation Nominal
maize production influenceCosts of production  Labour

maize production of small scale Ordinal
farmers of Bungoma CentraDependentvariable Price of fertilizer
Sub County. Maize production Interval
To establish how demographi¢ndependent variable Gender Nominal
factors of small scale farmer®emographic factors
influence maize production in Age Interval
Bungoma Central Sub County. Dependentvariable
Maize production Level of education

Ordinal
To determine how extensiorindependent variable Level of access to
services influence use oExtension services information. Nominal
fertilizer intensity in maize
production of small scaleDependentvariable Level of Ordinal
farmers in Bungoma centraMaize production technology
Sub County. adoption
To examine how accessibility tdndependent variable Level of Nominal
credit influences use ofAccessibility to credit acquisition of farm
fertilizer intensity in maize inputs.
production of small scaleDependentvariable Ordinal
farmers in Bungoma CentraMaize production Level of
Sub County. productivity.

Interval

Level of Adoption
of new
technologies.
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CHAPTER FOUR

DATA ANALYSIS, PRESENTATIONS, INTERPRETATIONS AND D ISCUSSIONS

4.1 Introduction

This chapter provides an analysis, presentatiderpretation and discussion of the
results for the study on factors influencing mapeduction of small scale farmers of
Bungoma Central Sub County. The main sub headings asts of maize production,
demographic characteristics and maize productidtension services and maize production

and credit accessibility and maize production.

4.2 Questionnaire Return Rate

The study sample was 202 subjects, all of whichevsmall scale maize farmers.
The response rate was 100 %, this was possible simeorked closely with agricultural
extension officers who also helped in collectiorthe questionnaires. According to Frankel
and Wallen (2004), a response rate of above 958teafespondent can adequately represent
the study sample and offer adequate informatiortHferstudy analysis and thus conclusion

and recommendations.

4.3 Demographic Characteristics of Respondents
This section looked at the gender, age and educki@! of the respondents.

4.3.1 Respondents by gender

Respondents were asked to indicate their genderTduedresults were presented in
Table 4.1.
Table 4.1: Gender Distribution of the Respondents

Gender Frequency Percentage
Male 104 51.50
Female 98 48.50

Total 202 100

Table 4.1 showed that 104 (51.5%) of the 202 redpots were men while 98 (48.5%) were
women. Part of the reason for male dominance irstiay is their higher time availability
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to participate in the study. Additionally, most fales shied off from the interviews referring
the researcher to the males who are regarded &otisehold head and the ‘owners’ of the
farms. The study finding also confirms observatimede by the World Bank (2006) which
stated that, in Kenya men were the key decisionemsaik farming, yet women provide the

greatest labour.

4.3.2 Age of Respondents
The study sought to estimate the range of ageeofthall scale farmers involved in

maize production. The results are shown in Tal2e 4.

Table 4.2: Age distribution of the respondents

Age bracket Frequency Percentage
18 - 20 5 2.48
20-30 29 14.36

30 -40 58 28.70
40 - 50 53 26.24
50 -60 34 16.83
60 - 70 20 9.9
Above 70 3 1.49
Total 202 100

It was found that 2.48% were between 18 — 20 yelars14.36% were between 20 —
30 years old, 28.70% were between 30 — 40 year26l@4% were between 40 — 50 years
old, 16.83% were between 50 — 60 years old, 9.9%e Wwetween 60 — 70 years old and
1.49% were above 70 years old. The majority offnmers were between 30 and 60 years.
These findings showed that young people are bpléeed in adoption of new technologies
than old people. These findings concur with (Inégional Maize and Wheat Improvement
Center [CIMMYT], 1993; Visser & Krosnick, 1998) thsaid young farmers are more likely

to adopt a new technology because they have had sahooling and are more open to
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attitude change than older farmers. However thiesknigs do not agree with (Harper al.,
1990), Hybrid Cocoa in Ghana (Boaheztal.,1999) that says age may not be significant or

may be negatively related to adoption.
4.3.3 Respondents by education level

The respondents were asked to indicate their vediucation they had attained.
The findings are shown in Table 4.3.

Table 4.3: Education Level of the respondents

Educational level Frequency Percentage
Primary 46 22.77
Secondary 76 37.62
College 53 26.24
University 19 9.41

Post graduate 8 3.96
Total 202 100

The Table shows that 22.77% of the farmers hadhatigprimary school education,
37.62% of the farmers had attained secondary $atheation, 26.24% of the farmers
had attained college level education, of the fasntexd attained university level education
9.41% of the farmers had attained post graduatel keducation and 3.96% . The study
revealed that majority of the farmers had attaibasic up to college level education. These
results agree with Abebaw & Belay, 2001; Roger80®) that says education is expected to
enhance decision making and the adoption of aguiall technologies. Knowledge level
influences adoption.

4.3.4 Respondents by Ward Level

Respondents were asked to indicate the wardscthrag from. The results are
shown in Table 4.4.
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Table 4.4: Farmers’ Ward

Ward Freqney Percentage
Luuya / Bwake 49 24.26
Mukuyuni 47 23.27
Nalondo 49 24.26
Chwele 57 28.21
Total 202 100

The Table shows that 24.26% of the farmers caroetl maize farming in
Luuya/Bwake, 23.27% in Mukuyuni, 23.27% in Nalondod 28.22% in Chwele. The
distribution by wards was fair with slight differemwith Chwele that is towards Mt. Elgon.
This was due to the fact other wards allocate giatheir land to sugarcane farming unlike
Chwele Ward.

4.4 Costs of production and maize production

This section attempts to look at the extent to Wwidost of inputs influences maize
production among small scale farmers and presémtsdsponses to various items, their
frequency and percentages.
4.4.1 Sources of power

The respondents were asked to indicate sourcesvwdrpon their farms. Table 4.5

shows various sources of power that farmers ugaenfarms.

Table 4.5: Sources of power

Type of labour Frequency Percentage
Unpaid family labour 81 40.10
Hired manual labour 25 12.38
Animal draught power 76 37.62
Mechanical power 20 9.90

Total 202 100

From the Table 4.5, the study revealed that 40.b0%e respondents used unpaid
family labour; followed by 37.62% that used anindmhught power 12.38% used hired
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manual labour and only 9.90% used mechanical paweraize production. These findings
showed that most farmers used unpaid family laksmd animal draught power. This
showed that farmers had not yet embraced new témfirs that are labour saving that
agrees with V. N. Ozowa, (1995) that says agricalttechnology for the small scale farmer
must help minimize the drudgery or irksomenessaaifchores. It should be labor-saving,
labor-enhancing and labor-enlarging. Also accagdia Nyoro J.K (2000) high costs of
farm machinery have affected the quality and timeds of farm operations such as the land
preparation in the key maize production zones.Higk costs of farm operation have forced
farmers to reduce the quality of seedbed preparafis a result, most farmers had reduced
the number of times they ploughed and harrowedethereducing the quality of the seed
bed. Thorough land preparation normally involvesepdeploughing and thorough
incorporation of weeds and crop residues, row plgntcorrect placement of fertilizers
through use of machinery; superior and thorouglp gnmtection against weeds, and better
harvesting operations due to use of machinery. &emuin the quality of land preparation
thus could have adversely affected maize yieldsharte cause an increase in production
costs per unit production. Agathis is in line with E. Wekesat al., (2003) who said that
hiring labor might not directly influence adoption of imped varieties, but it is a proxy for
available cash to invest in agricultural productidhis also agreed witfBangun 1985) that
saidfrom the time of planting until about a third of life, maize is very susceptible to weed

competition. Failure to weed during this criticaripd may reduce the yield by 20%.

4.4.2 Modern methods of farming

The respondents were asked to indicate if they wsebad heard of irrigation,
minimum tillage, dry planting, use of herbicidedamse government subsidized fertilizer.
The findings are shown in Table 4.6.
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Table 4.6: Modern methods of farming

Frequency Percentage

Yes No Yes No
| carry out irrigation at times 74 128 &5. 63.37
| practice minimum tillage 71 129 27.72 63.86
You have heard of dry planting 461 56 72.28 2.
| practice dry planting 52 150 25.70 74.30
| have heard of herbicides 180 22 80.1 10.89
| use government subsidized fertilizer 96 106 47.52 52.48

From the Table 4.6, only 36.63% of the farmers usedation on their farms at
times while 63.37% did not, only 27.72% used mimmtillage while 63.86% did not,
72.28% had heard of dry planting while 27.72 did, mmly 25.70% practiced dry planting
while 74.30% did not, 89.11% had heard of herbiddile 10.89% had never heard of
herbicides and 47.52% used government subsidizéiizer and 52.48% did not use it.
These findings showed that a good number of farrdefsiot use government subsidized
fertilizer, did not practice dry planting, did nptactice minimum tillage neither did they
irrigate their crops. This showed that most farmdoaot use modern technologies in crop
production. The study findings were also founddaaur with the conclusion made by V. N.
Ozowa, (1995), that says agricultural technology tftee small scale farmer must help
minimize the drudgery or irksomeness of farm choteshould be labor-saving, labor-
enhancing and labor-enlarging. The farmer needsnmtion on production technology that
involves cultivating, fertilizing, pest control, wding and harvesting. Most farmers were not
practicing minimum tillage neither were they usimgrbicides, which save labour and cost
of production. Also given that most farmers did nee government subsidized fertilizer, it
means they apply inadequate fertilizer since thes most costly input as results showed in
table 4.10, this is in agreement with (Heigtyal., 1997; Arigaet al, 2006), who said that

though important in solil fertility improvement iak be reported that, farmers typically apply
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inorganic fertilizers at rates well below recommedidevels, or not at all. This is because
fertilizer prices can influence negatively or pogty maize yields; if the price decreases
farmers purchase more meaning they will apply mesgling to higher yields and if it
increases farmers purchase less, therefore apply #nd therefore get less vyields,
(Wanyamaet al.,2010).

4.4.3 Costs of maize production.

The respondents were asked to indicate if theykmasaviedge on minimum tillage
and fertilizer use in maize production and use ebltides in lowering cost of producing

maize. The findings are shown in Table 4.7.

Table 4.7: Minimum tillage

Likert scale Frequency Percentage
Strongly agree 154 76.24
Agree 38 18.81
Uncertain 4 1.98
Disagree 4 1.98
Strongly disagree 2 0.99
Total 202 100

From Table 4.7, 76.24% and 18.81% of the farmemsngty agreed and agreed
respectively that minimum tillage lowers the costnmaize production. This showed that
farmers are knowledgeable about minimum tillageaasodern technique in farming that
saves costs in land preparation and weeding. Timdi@gs are in linevith FSRP/ACF and
MACO, (2February, 2011that says minimum tillage lowers the cost of prddur; as is labor

saving and enhances productivity.

The respondents were asked to indicatbey had knowledge on fertilizer use in

maize production. The findings are shown in Tab& 4
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Table 4.8: Fertilizer

Likert scale Frequency Percentage
Strongly agree 159 78.71
Agree 38 18.81
Uncertain 3 1.49
Disagree 0 0
Strongly disagree 2 0.99
Total 202 100

From Table 4.8, 78.71% of the farmers strongly edrthat fertilizer use increase
returns from maize production. These findings shbwleat farmers were aware of the
importance of using fertilizer in maize productiand that when adequate amounts are
applied, yields are increased. This is in line wiie Jaegeet al., 1998) who says that soil
nutrient mining is an important issue contributittg poor maize production in Kenya.
Enhanced soil management has been recognized@al ¢cusoil fertility replenishment and
enhanced agricultural productivity.

The respondents were asked to indicateeif had knowledge on use of herbicides in

the lowering cost of producing maize. The findiags shown in Table 4.9.

Table 4.9: Herbicides

Likert scale Frequency Percentage
Strongly agree 155 76.73
Agree 37 18.32
Uncertain 5 2.48
Disagree 2 0.99
Strongly disagree 3 1.48
Total 202 100
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From table 4.9, 76.73% of the farmers strongly edréhat use of herbicides lower
the cost of maize production. These findings shoted farmers were knowledgeable on
the importance of using herbicides as an alteraaivd a cheaper way of ploughing a farm
or weeding maize. This is line witARSRP/ACF and MACO, (2 February, 201th)at says

minimum tillage lowers the cost of production, sidabor saving and enhances productivity.
4.4.4 The most costly input

Respondents were asked to indicate the most dagily in maize production. The
findings are shown in Table 4.10.

Table 4.10: The most costly input

Input Frequency Percentage
Land preparation 28 13.86
Planting 1 0.49
Fertilizer acquisition 164 81.19
Seed acquisition 7 3.47
Weeding 2 0.99
Total 202 100

From Table 4.10, 81.19% of the farmers indicateat thrtilizer acquisition is the
most costly input in maize production followed b$.86% of the farmers that cited land
preparation. This showed that most farmers stilinca afford fertilizer due to high prices
despite government subsidized fertilizer being lakéeé. Also this might mean that that
access to the subsidized fertilizer is low. The=silts concur with Arigat al., 2006) who
have attributed maize yield decline to two mainsagss: (i) declining soil fertility and (ii)
increase in world fertilizer prices. These findirajso agree with Wanyamat al., (2010),
who said that fertilizer prices can influence negdy or positively maize yields; if the price
decreases farmers purchase more meaning theyppily anore leading to higher yields and

if it increases farmers purchase less, therefopéydpss and therefore get less yields.
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4.5 Demographic characteristics and maize produain.

This section shows which age, level of educatioat thcan easily adopt new
technology in maize production and how the sexheftiousehold and farm size influence

fertilizer use on the farm.

4.5.1 Age and new technology

Respondents were asked to indicate the age brablegt easily adopts new

technology. The findings are shown in Table 4.11.

Table 4.11: Age and new technology

Age Bracket Frequency Percentage
20 — 30 years 154 76.24
30 — 40 years 44 21.78
40 - 50 years 3 491.
50 — 60 years 1 0.49
Total 202 100

From Table 4.11, 76.24% of the farmers indicateat the age bracket of 20 — 30
easily adopts new technology followed by 21.78%gé between 30 and 40, 1.49% suggest
40 — 50, 0.49% say 50 — 60 and none suggests &fbyears. These findings showed that
young people are better placed in adoption of neshriologies than old people. These
findings concur with (International Maize and Wheatprovement Center [CIMMYT],
1993; Visser & Krosnick, 1998) that said young farmare more likely to adopt a new
technology because they have had more schoolingu@nchore open to attitude change than
older farmers. However these findings do not agrigle (Harperet al.,1990), Hybrid Cocoa
in Ghana (Boahenet al., 1999) that says age may not be significant or beyegatively

related to adoption.
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4.5.2 Education level and new technology

Respondents were asked to indicate the educatrehtteat easily adopts new
technology.

The findings are shown in Table 4.12.

Table 4.12: Education level and new technology

Education level Frequency Percentage
Primary 2 0.99
Secondary 7 3.47
College 11 5.44
University 27 13.37
Post graduate 155 76.73
Total 202 100

From Table 4.12, it shows that 76.73% of the redpats said that farmers with post
graduate level of education can easily adopt nelWwnelogy, followed by 13.37% that said
farmers with university level of education can Basidopt new technology. The results
showed that farmers with either university or pgistduate level of education easily adopt
new technology unlike the ones with less educdtweals. These results agree with Abebaw
& Belay, 2001; Rogers, (2003) that says educatoexpected to enhance decision making
and the adoption of agricultural technologies. Wlealge influences adoption. Farmers who
have adequate knowledge of technology use are liketg to adopt it. Also these findings
are in line with (Wozniak 1984), that says prodsceith more education should be aware
of more sources of information and more efficienevaluating and interpreting information
about innovations than those with less educatioso A (Aleneet al, 2000), says that
education was found to positively affect adoptidmgproved maize varieties in West Shoa,
Ethiopia, Tanzania (Nkonyet al, 1997) and Nepal (Shakaya and Flinn, 1985).
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4.5.3 Gender and farm size

In this section respondents were asked to inditatele headed households and
larger farm sizes apply more fertilizer.
Respondents were asked to indicateaierheaded household apply more fertilizer

than their female counterparts. The findings aeshin Table 4.13.

Table 4.13: Male headed households and fertilizempglication

Likert scale Frequency Percentage
Strongly agree 57 28.22
Agree 72 35.64
Uncertain 40 19.80
Disagree 15 7.43
Strongly disagree 18 8.91
Total 202 100

From Table 4.13, it showed that more than halthef tespondents agreed that male
headed households apply more fertilizer than theimale counterparts and 19.80% were
uncertain. These results showed that male headestholds apply more fertilizer than their
female counterparts. This could be due to the fhat men are more mobile and seek
information more than women on agricultural issu€kese findings are in line with
Nkonya,et al.,1997; that says access to resources and serinéasr(ation, credit) vary by
gender of household head who makes key decisibrvgad hypothesized that this could
positively or negatively influence the adoption feftilizer. However Doss and Morris
(2001) in their study on factors influencing impeovmaize technology adoption in Ghana,
and Overfield and Fleming (2001) studying coffeedurction in Papua New Guinea show

insignificant effects of gender on adoption.

Respondents were asked to indicate if fesnveith larger farm sizes apply more

fertilizer than their female counterparts. The fiigb are shown in Table 4.14.
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Tables 4.14: Farm size and fertilizer application

Likert scale Frequency Percentage
Strongly agree 97 48.02
Agree 71 35.15
Uncertain 22 10.89
Disagree 2 0.99
Strongly disagree 10 4.95
Total 202 100

From Table 4.14, 35.15% and 48.02% agreed andgir@greed respectively that
farmers with larger farm sizes apply more fertililgan those with small farms accounting
for 83.17% of the respondents. These findings sHdotat farmers with larger farm sizes
apply more fertilizer than those with small farmes. Cultivation of large farm sizes makes
it more economical for farmers to apply fertilize’lso, the larger the size of farm
cultivated and therefore output produced, the ncoramercialized the farm would be. This
is line with Fedeet al, 1985 that says farmers with bigger land holdiizg are assumed to
have the ability to purchase improved technologied the capacity to bear risk if the
technology fails. These views have also been expceby Chukwuji and Ogisi (2006) who
said that cultivation of large farm sizes makesniire economical for farmers to apply
fertilizers. Also, the larger the size of farm owdted and therefore output produced, the

more commercialized the farm would be.

4.6 Agricultural extension services and maize pragttion

This section shows the responses of responderdsdiag access to extension services,

belonging to farmer groups and soil testing.

4.6.1 Attendance of field days
Respondents were asked to indicate if they atteeld flays. The findings are shown in
Table 4.15.
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Table 4.15: Attendance of field days

Frequency Percentage
Yes 64 31.68
No 138 68.32
Total 202 100

From Table 4.15, 68.32% do not attend field dayslev81.68% do attend. This
showed that most farmers do not attend field dass is similar to Mignouna, D.Bet al.,
2010 that says extension services are one of theepnovers of the agricultural sector and
have been considered as a major means of techndisggmination. Visits by extension
agents to farmers and participation of the lattefield days, tours, agricultural shows or
seminars are cost effective ways of reaching otht mew maize technology. This explained
why there were low adoption rates of new method$aahing in the Sub County. This
agreed with Mapila, (2011) who said that promotimintechnical change through the
generation of agricultural technologies by reseaanld their dissemination to end users

plays a critical role in boosting agricultural pumtivity in developing countries.

4.6.2 The last field day attended
Respondents were asked to indicate if the lastl fady they had attended. The

findings are shown in Table 4.16.

Table 4.16 : The last field day attended

Frequency Percentage
Within the last half year 42 20.79
Within the last one year 15 7.42
Within the last two years 7 3.47
Total 64 31.68

From Table 4.16, of those that admitted attendirigld day, 20.79% had attended
within the last half year, 7.42% within the lasteoyear and 3.47% within the last two years.
This showed that the number of farmers attendielgl flays is increasing over the last two
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years but at a very slow pacéhis was in line with Mignounagt al., 2010, that says
extension services are one of the prime moverdefagricultural sector and have been
considered as a major means of technology disséionna/isits by extension agents to
farmers and participation of the latter in fieldygatours, agricultural shows or seminars are
cost effective ways of reaching out with new maehnology. This explained why there
were low adoption rates of new methods of farmimghie Sub County. This also agreed
with Mapila, (2011), who said that promotion oftie@al change through the generation of
agricultural technologies by research and theisatignation to end users plays a critical
role in boosting agricultural productivity in deweping countries. Unraveling the reasons
for low technology adoption among farmers requitest the factors that influence their

decisions to adopt or not to adopt modern agricaillforoduction technologies be identified.

4.6.3 Extension visits and solil testing
Respondents were asked to indicate if they had bis¢ted by extension officers on
their farms or as a farmer group and if they haer éveard of soil testing or had tested their

soils. The findings are shown in Table 4.17.

Table 4.17: Extension visits and solil testing

Frequency Percentage
Yes No Yes No
Your farm or farmer group has been 92110 45.54 54.46
visited by an extension officer.
You have ever heard of soil testing or 77125 38.12 61.88
tested your soil.
Total 202 100

From Table 4.17, 54.46% of the respondents hadrresen visited by extension
officer on their farms or in a farmer group whil®.84 had been visited. The results showed
that most farmers had never been visited by agurall extension officers. These findings
concur with Mignouna, D.Bet al., 2010, that says regarding the visits, which wexie jpy
extension agents, 41% of households in Western &eeglared receiving at least one visit

by extension agents. From this table the resuttgvet visits both on the farm and in farmer
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groups. In farmer groups more farmers are alwagshed than individual visits. 61.88% of
the respondents had never heard or tested thésrwgbile 38.12% have had heard or tested
their soils. The results indicated that most of ftweners had never heard nor tested their
soils. This limited maize production, as most sailsKkenya have become acidic due to
continuous use of acidifying fertilizers like D.AdndUrea. Therefore farmers that test their

soils are in a better position to increase maibelyction on their farms.

4.6.4 Importance of extension services
Respondents were asked to indicate if extensiovicesr play a significant role in

influencing the use of fertilizer. The findings at@wn in Table 4.18.

Table 4.18: Importance of extension services

Frequency Percentage
Strongly agree 158 78.21
Agree 36 17.82
Uncertain 5 2.48
Disagree 2 0.99
Strongly disagree 1 .50
Total 202 100

From Table 4.18, 78.22% strongly agreed Bh82% agreed that extension visits play
a significant role in influencing the use of faddr. The results indicated that most farmers
are aware of the importance of agricultural extemsiisits to their farms. These findings are
in line with Yaronet al, 1992, that says access to extension servicegigakin promoting
adoption of modern agricultural production techigids because it can counter balance the
negative effect of lack of years of formal educatio the overall decision to adopt some
technologies. Also this is line with Nigt al, (2003), who said that technical change in the
form of adoption of improved agricultural productitechnologies have been reported to

have positive impacts on agricultural productigtpwth in the developing world.
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4.6.5 Improved agricultural practices
Respondents were asked to indicate if fsmeho adopt improved agricultural

services realize higher yields. The findings amshin Table 4.19.

Table 4.19: Improved agricultural practices

Frequency Percentage
Strongly agree 169 83.66
Agree 30 14.85
Uncertain 2 0.99
Disagree 0 0
Strongly disagree 1 50.
Total 202 100

From Table 4.19, almost all farmers 98.548feed that farmers who adopt improved
agricultural practices realize higher yields. Thedings showed that almost all farmers
agree to the fact that farmers who adopt improvgdcaltural practices realize higher
yields. These findings are in line with Yaret al, 1992 that says access to extension
services is critical in promoting adoption of madexgricultural production technologies
because it can counter balance the negative afféatk of years of formal education in the

overall decision to adopt some technologies.

4.6.6 Availability of arable land
Respondents were asked to indicate if Wntited availability of arable land, increase

in maize yields can only be achieved using modechriologies. The findings are shown in
Table 4.20.
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Table 4.20: Availability of arable land

Likert scale Frequency Percentage
Strongly agree 169 83.66
Agree 30 14.85
Uncertain 5 2.48
Disagree 0 0
Strongly disagree 0 0
Total 202 100

From Table 4.20, 98.51% agreed that glireited availability of arable land, increase
in maize yields can only be achieved using modeaohrologies. These findings showed
that farmers are aware of the need for modern fagrmiethods in order to improve their
maize yields, given the small farm sizes they havhese findings are in line with Yarat
al., (1992) that says access to extension serviaggiisal in promoting adoption of modern
agricultural production technologies because it cannter balance the negative effect of

lack of years of formal education in the overaltiden to adopt some technologies.

4.6.7 Agricultural Extension Officers

Respondents were asked to indicate éreston workers can help farmers calculate
their farm inputs, identify where to buy inputsganize group transport of their produce, to

obtain credit and to save money to buy farm inpatsollowing season. The findings are

shown in Table 4.21.

47



Table 4.21: Agricultural Extension Officers

Frequency Percentage

Yes No Yes No
Calculate their farm input needs 194 8 096. 3.96
Identify where to buy their inputs 19012 94.06 5.94
Organize group transport 189 13 93.56 6.44
Obtain credit 184 18 91.098.91
Save 192 10 95.051.95
Total 202 100

From Table 4.21, 96.04% of the farmers agreed dgatultural extension officers
can help farmers calculate their farm inputs, 9%O0&greed that agricultural extension
officers can help farmers identify where to buyutyp 93.06% agreed that agricultural
extension officers can help farmers organize grtapsport of their produce, 91.09%
agreed that agricultural extension officers cansadarmers to obtain credit and lastly
95.05% agreed that agricultural extension offia@ans assist farmers to save money to buy
farm inputs for following season or expand theitegporises. This showed that farmers
understand the importance of agricultural extenservices not only in maize but crop
production in general. These findings are in linkhwAO (1999) that says agricultural
extension workers could provide assistance to iddal farmers and groups in establishing
links with formal and semi-formal financial institons and by providing a list of input
suppliers in the area who operate credit schemes, gpower schemes, or barter
arrangements. It is not sufficient just to imprereall farmers' access to finance; they need
to be able to manage their money efficiently. Tikisll-too-often overlooked. In the same
way that extension workers can do much to assishdes market their maize, there is
considerable scope for them to help farmers toiohtacessary inputs. These activities

include helping farmers to: calculate their inpeeds; identify where to buy their inputs;
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organize group transport; obtain credit and saveeyndo buy inputs for the following

season or expand their enterprises.

4.7 Credit accessibility and maize production

4.7.1: Credit accessibility

Respondents were asked to indicate whether théyohee received credit from a

financial institution or not. The findings are showm Table 4.22.

Table 4.22: Those who had ever received credit

Frequency Percentage
Yes 23 11.39
No 179 88.61
Total 202 100

From Table 4.22, 88.61% respondents had nevervestairedit from a financial
institution while only 11.39% had ever receivedditeThe responses showed that generally
farmers do not access credit services for them$aiThis could be lack of information, fear
of defaulting to repay the loan or lack of collaleiThese findings are in line with Wittlinger
and Tuesta (2006) who found out that small scaledes are facing many obstacles in
securing credit. These types of farmers requirendefconditions, strategic alliances with
members, low prices and conditional climate; beeargy in these conditions these farmers
can have access to credit. Most of the farmers obtgined loan from informal sources

such as suppliers, traders, processors etc.

4.7.2 Last credit obtained

Respondents were asked to indicate if they had mromved credit from a financial

institution or not. The findings are shown in Tablg23.
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Table 4.23: Last credit obtained

Frequency Percentage
Within the last one year 16 7.92
Within the last two years 5 2.48
Within the last three years 1 0.5
Four years and above 1 0.5
Total 23 11.4

From Table 4.23, out of 11.40% of the farmers tied ever received credit, only
7.92% had obtained within the last one year. Tlieskngs showed that the percentage of
farmers receiving credit is negligible. These firgh explained why most farmers in the Sub
County do not adopt modern technologies and why ttle not commercialize their
agricultural enterprises. These findings are i hmith (Nweke, 2001), who said that a
productive resource such as agricultural credivasy vital for efficient and sustainable
production activities especially in developing ctigs. Also Odohget al., 2009,says that
farm credit is among the essential factors neededgdricultural production, and with it,
farmers can secure farm inputs such as; farm eaqngsrand hired labour. These findings
also agree with Omonoret al., (2008) Akpanet al., (2013) who say that farm credit is
widely recognized as one of the intermediating dextbetween adoptions of farm
technologies and increased farm income among faraters in Nigeria. It is one of the
fundamental ingredients of sustainable agricultpraduction; as such its accessibility and
demand is among the prerequisites for attaininghttenal goal of reducing rural poverty
and ensuring self sufficiency in food productiontie country. Consequently, a general
awareness on the significance of credit as a toolafiricultural development has been
increasing .These findings are also in line wittthiviger and Tuesta (2006) who found that
small scale single crops farmers are facing marsyackes in securing credit. These types of
farmers require definite conditions, strategic amlies with members, low prices and
conditional climate; because only in these condgithese farmers can have access to credit.
Most of the farmers only obtained loan from infotrsaurces such as suppliers, traders,

processors etc.
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4.7.3: Membership

Respondents were asked to indicate if they belongech active farmer group. The

findings are shown in Table 4.24.

Table 4.24: Membership

Frequency Percentage
Yes 64 31.68
No 138 68.32
Total 202 100

From the Table 4.24, 68.32% of the farmers didogdng to an active farmer group
or cooperative while 31.68% did. These findingsvedd that most farmers do not have or
belong to active farmer groups. These findings @xpld why most farmers find it hard to
access credit. The findings are in line with Wittjer and Tuesta (2006) who found that
small scale single crops farmers are facing mamsyaakes in securing credit. These types of
farmers require definite conditions, strategic amtes with members, low prices and
conditional climate; because only in these condgithese farmers can have access to credit.
Most of the farmers only obtained loan from infotrsaurces such as suppliers, traders,
processors etc. Also the results agree with Akparal., (2013) reported that farmers’
membership of social organization and extensiomiagsits, are important determinants of

access to credit.

4.7.4 National and county governments

Respondents were asked to indicate if the Natianal County governments can

help farmers easily access affordable credit. Trarfigs are shown in Table 4.25.
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Table 4.25: National and county governments

Frequency Percentage
Yes 182 90.10
No 20 9.90
Total 202 100

From Table 4.25, 90.1% of farmers believed that ttwanty and national
governments could assist them to easily accessdafite credit while only 9.9% did not
think so. These findings showed that both the Matli@and County governments have a vital
role to play in assisting small scale farmers wilgaccess affordable credit. These findings
are in line with FAO (2004) who reported that irdémesia commercial banks are issuing
agricultural credit but due to their difficult predure of access to credit and rigid
requirements; there credit policy is not workinglw&he author suggested that government
must setup sustainable micro finance institutidasinch land certificate program, and

introduce modified conventional banking systemdiorall credit holders.
4.7.5: Access to credit and the decision to use nganic fertilizer

Respondents were asked to indicate if access dit anluences the decision to use
inorganic fertilizer. The findings are shown in Tald.26.

Table 4.26: Access to credit and the decision to@iorganic fertilizer

Frequency Percentage
Strongly agree 96 47.52
Agree 68 33.66
Uncertain 33 16.34
Disagree 4 1.98
Strongly disagree 1 0.50
Total 202 100
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From Table 4.26, 47.52% of the farmers stronglyeadrthat access to credit influences the
decision to use inorganic fertilizer, 33.66% agred®.34% were uncertain, 1.98%
disagreed, while 0.50% strongly disagreed. The ltiesshowed that access to credit
influences the decision to use inorganic fertiliZBnese findings are in line with Odoét,

al., (2009) that says farm credit is among the essefuietors needed for agricultural
production, and with it, farmers can secure farputs such as; farm equipments, fertilizer

and hired labour.

4.7.6 Barter arrangements

Respondents were asked to indicate if barter geraents with input suppliers can
help farmers exchange their maize or other cropsefguired inputs. The findings are shown
in Table 4.27.

Table 4.27: Barter arrangements

Frequency Percentage
Strongly agree 92 45.54
Agree 87 43.07
Uncertain 21 AD
Disagree 2 0.99
Strongly disagree 0 0
Total 202 100

From Table 4.27, 45.54% and 43.07% strongly ageeetagreed respectively that
farmers could have barter arrangements for theadywwe in exchange for inputs from
suppliers. These findings showed that barter ag@aremts can assist farmers obtain inputs in
time and lead to early planting of maize. This agravith Olayemi (1998), who said that
credit involves all advances released for farmess; to satisfy farm needs at the appropriate
time with a view to refunding it later. Thus, credan be in the form of cash or kind,

obtained either from formal, semi-formal or infolmsaurces.
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4.7.7: Farmer groups

Respondents were asked to indicate if farmer agoes can assist in the supply of
inputs and credit to individual association memparsrket their produce through a

collective marketing mechanism. The findings arevahin Table 4.28.

Table 4.28: Farmer groups

Frequency Percentage
Strongly agree 110 54.46
Agree 84 1.48
Uncertain 8 3.96
Disagree 0 0
Strongly disagree 0 0
Total 202 100

From Table 4.28, 54.46% strongly agreed, 41.58%eafthat farmer associations
can assist in the supply of inputs and credit thvidual association members, market their
produce through a collective marketing mechanismilen3.96% were uncertain. These
findings showed that farmer associations can agsitfie supply of inputs and credit to
individual association members, market their preddbrough a collective marketing
mechanism. This is in line with Olayemi (1998), whkays credit involves all advances
released for farmers' use, to satisfy farm needthatappropriate time with a view to
refunding it later. Thus, credit can be in the foofncash or kind, obtained either from
formal, semi-formal or informal sources. Also tresults agree with Akpaet al., (2013)
reported that farmers’ membership of social orgation and extension agent visits, are

important determinants of access to credit.
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4.7.8: Saving surplus cash

Respondents were asked to indicate if saving ssirghsh at harvest time can be

used to purchase inputs for the following seasde. findings are shown in Table 4.29.

Table 4.29: Saving surplus cash

Frequency Percentage
Strongly agree 104 51.48
Agree 80 39.60
Uncertain 16 97
Disagree 1 0.5
Strongly Disagree 1 0.5
Total 202 100

From Table 4.29, 51.48% and 39.60% of the respdad#rongly agreed and agreed
respectively that saving surplus cash at harvest tan be used to purchase inputs for the
following season. 7.92% were uncertain and 0.5%&th strongly disagreed and disagreed.
These results showed that farmers agree to theHatsaving cash at harvest time can be
used to purchase inputs for the following seasdns Thowed that agricultural extension
agents play an important role in attaining foodusiég. These findings are in line with FAO
(1999) that says extension workers can do muclsdstafarmers market their maize, there
is considerable scope for them to help farmershi@in necessary inputs and saving the

surplus cash at harvest time to purchase inputthéfollowing season.

4.7.9: Maize shortage

The respondents were asked to indicate if perenma&te shortage in the Sub
County would be a thing of the past if small sdaleners are given incentives to increase

production. The findings are shown in Table 4.30.
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Table 4.30: Maize shortage

Frequency Percentage
Strongly agree 116 57.12
Agree 67 33.17
Uncertain 17 4B.
Disagree 1 0.5
Strongly disagree 1 0.5
Total 202 100

From Table 4.3057.42% and 33.17% of the respondents strongly dgaed agreed
respectively that perennial maize shortage in thie Gounty would be a thing of the past if
small scale farmers were given incentives to irseearoduction while 8.41% were
uncertain. From this table most small scale farnstits require incentives to attain food
security in the Sub County. This is in line withrBaola and Aturamu (2000) who pointed
out that high proportion of off-farm relative tarfiaincome suggests that incomes from farm
investments are not enough to encourage farmetaks on some risks and adopt. It is
obvious therefore that making the rewards from farmmestments attractive through
appropriate policies would discourage farmers fgwing into off-farm economic activities
so as to increase the efficiency of farming adteit The financial bases of the farmers can
also be increased through policies aimed at ma#iegh have easier access to production
credit at affordable prices so as to increase thbility to purchase and use modern
technologies.
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CHAPTER FIVE
SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATION S

5.1. Introduction

This chapter is organized into the following sulahiegs: summary of the study,
conclusions of the study, recommendations of thdysand suggestions for further studies

in line with the research questions.

5.2 Summary of the Findings

The study sought to investigate factors influenangize production among small
scale farmers of Bungoma Central Sub County withaan of suggesting correcting
measures so as to improve maize yield to attaid fexurity and improve income levels
among households. In this sub section the resaaochines summary of findings based on
objectives of the study.

The researcher sought to investigate the extemthich cost of inputs influences
maize production among small scale farmers. Asapestsources of power on their farms,
40.10% of the respondents used unpaid family Igbfmllowed by 37.62% used animal
draught power, 12.38% used hired manual labouroahd9.90% used mechanical power in
maize production. The study showed that most fasmesed unpaid family labour and
animal draught power. Only 36.63% of the farmersdusrigation on their farms at times
while 63.37% did not, only 27.72% used minimumati® while 63.86% did not, 72.28%
had heard of dry planting while 27.72 did not, 08§.70% practiced dry planting while
74.30% did not, 89.11% had heard of herbicides eviii0.89% had never heard of
herbicides and 47.52% used government subsidiz¢tizey and 52.48% did not use it.
These findings showed that a good number of farrdefsiot use government subsidized
fertilizer, did not practice dry planting, did nptactice minimum tillage neither did they
irrigate their crops. This showed that most farmdaot use modern technologies in crop
production. On modern technologies; over 95% offéieners agreed that minimum tillage
lowers the cost of maize production. This showeat farmers are knowledgeable about
minimum tillage as a modern technique in farmingt ttaves costs in land preparation and
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weeding. 78.71% of the farmers strongly agreed tédilizer use increase returns from
maize production. This showed that farmers werer@whthe importance of using fertilizer
in maize production and that when adequate amoamgsapplied, yields are increased.
76.73% of the farmers strongly agreed that use esbibides lower the cost of maize
production. This indicated that farmers were knagkable on the importance of using
herbicides as an alternative and a cheaper walpoafjping a farm or weeding maize. Over
80% of the farmers indicated that fertilizer acgios is the most costly input in maize
production followed by 13.86% of the farmers thiééd land preparation. This showed that
most farmers still cannot afford fertilizer duehimh prices despite government subsidized
fertilizer being available.

Concerning the age bracket that easily adopts remhinblogy, 76.24% of the
farmers indicated that the age bracket of 20 —&&@lyeadopts new technology followed by
21.78% of age between 30 and 40, 1.49% suggest3@ 0.49% say 50 — 60 and none
suggests above 60 years. These findings showedythetg people are better placed in
adoption of new technologies than old people. @netthucation level that easily adopts new
technology, 76.73% of the respondents said thandes with post graduate level of
education can easily adopt new technology, followgd13.37% that said farmers with
university level of education can easily adopt neehnology. The results showed that
farmers with either university or post graduateelewf education easily adopt new
technology unlike the ones with less education I&Vv&o the respondents, male headed
household apply more fertilizer than their fematurterparts. More than half of the
respondents agreed that male headed householdg mopé fertilizer than their female
counterparts. These results showed that male hdameskholds apply more fertilizer than
their female counterparts. This could be due tofélee that men are more mobile and seek
information more than women on agricultural issu@s. farm size, over 80% agreed that
farmers with larger farm sizes apply more fertilizban their female counterparts. These
findings showed that farmers with larger farm siagply more fertilizer than those with
small farm sizes. Cultivation of large farm sizeakes it more economical for farmers to
apply fertilizers. Also, the larger the size ofrfacultivated and therefore output produced,

the more commercialized the farm would be.

58



On attendance of field days, 68.32% did not atfezid days .This showed that most
farmers do not attend field days. On when thefiekt day they had attended, 20.79% had
attended within the last half year, 7.42% withie thst one year and 3.47% within the last
two years. This showed that the number of farmagiending field days is increasing over
the last two years but at a very slow pa@n extension visits, 54.46% of the respondents
had never been visited by extension officer onrtfeims or in a farmer group. The results
showed that most farmers had never been visitealgbigultural extension officers. On the
role of extension services, over 90% agreed thension visits play a significant role in
influencing the use of fertilizer. The results icated that most farmers are aware of the
importance of agricultural extension visits to tHarms. On farmers adoption of improved
agricultural services, almost all farmers; 98.518tead that farmers who adopt improved
agricultural practices realize higher yields. Thedings showed that almost all farmers
agree to the fact that farmers who adopt improvgdcaltural practices realize higher
yields. Also over 90% of the respondents agreet éktension workers can help farmers
calculate their farm inputs, identify where to baputs, organize group transport of their
produce, to obtain credit and lastly to save maodyuy farm inputs for following season or
expand their enterprises. This showed that farmederstand the importance of agricultural
extension services not only in maize but crop petida in general.

The study also established that, 88.61% respontiextsiever received credit from a
financial institution. The responses showed thategaly farmers do not access credit
services for their farms. Also on membership tarkar groups, 68.32% of the farmers did
not belong to an active farmer groups or coopeegativihis could be lack of information,
fear of defaulting to repay the loan or lack oflatdral. These findings showed that the
percentage of farmers receiving credit is neglegiblhese findings explained why most
farmers in the Sub County do not adopt modern wolgies and why they do not
commercialize their agricultural enterprises. ©8@% of farmers believed that the county
and national governments could assist them toyeasdess affordable credit and over 80%
agreed that access to credit influences the decigiouse inorganic fertilizer. On barter

arrangements, over 78% agreed that barter arramgeméth suppliers can help them get
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inputs from suppliers. These findings showed thatds arrangements can assist farmers
obtain inputs in time and lead to early plantingnmdize. Concerning farmer associations
over 90% agreed that farmer associations can asstbe supply of inputs and credit to

individual association members, market their preddbrough a collective marketing

mechanism, while 3.96% were uncertain. These fgglishowed that farmer associations
can assist in the supply of inputs and credit thvidual association members, market their
produce through a collective marketing mechanisms@ving surplus cash at harvest time
over 90% respondents agreed that saving surplus aadarvest time can be used to
purchase inputs for the following season. Over & %he respondents agreed that perennial
maize shortage in the Sub County would be a thintpe past if small scale farmers were

given incentives to increase production. Theseirigsl showed that most small scale

farmers still require incentives to attain foodwséy in the Sub County.

5.3 Conclusions

The researcher sought to investigate the extenthich cost of inputs influence
maize production among small scale farmers. Thdysslhowed that most farmers used
unpaid family labour and animal draught power, adgmumber of farmers did not use
government subsidized fertilizer, did not practdry planting, did not practice minimum
tilage neither did they irrigate their crops. Adtlgh most farmers are aware of the
importance of minimum tillage which lowers the caftmaize production, they did not
practice it on their farms. Therefore it was codeld that adoption of modern farming
methods is still very low in the Sub County, leafdito low maize yields. Most farmers
agreed that fertilizer use increase returns fronzenproduction. This showed that farmers
were aware of the importance of using fertilizemaize production and that when adequate
amounts are applied, yields are increased. Fetilacquisition remains the most costly
input in maize production followed by land prepamat This showed that most farmers still
cannot afford fertilizer due to high prices despimvernment subsidized fertilizer being
available leading to low maize yields.

Concerning the age bracket that easily adopts reshnblogy, most farmers
indicated that the age bracket of 20 — 30 easipptsdnew technology followed by the age
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between 30 and 40 and none suggested above 60 Ybaase findings showed that young
people are better placed in adoption of new teauie$ than old people. On the education
level that easily adopts new technology; most redpaots said that farmers with post
graduate level of education can easily adopt nestn@ogy, followed by those with
university level of education. The results showeat farmers with either university or post
graduate level of education easily adopt new teldgyounlike the ones with less education
levels. More than half of the respondents agreatl tale headed households apply more
fertilizer than their female counterparts. Therefot was concluded that male headed
households apply more fertilizer than their fen@eanterparts. This could be due to the fact
that men are more mobile and seek information rtitae women on agricultural issues. On
farm size, most respondents agreed that farmebslanger farm sizes apply more fertilizer
than their female counterparts. These findings gbthat farmers with larger farm sizes
apply more fertilizer than those with small farmes. Cultivation of large farm sizes makes
it more economical for farmers to apply fertilize’slso, the larger the size of farm
cultivated and therefore output produced, the nummemercialized the farm would be.
Therefore it was concluded that small farm sizesitlicommercialization of maize
production in the Sub County.

On attendance of field days, the findings showed thost farmers do not attend
field days. It was concluded that either field days not held regularly or they are never
properly publicized or the ones held were not rahwo the farmers needs. On extension
visits, most of the respondents had never beetedifiy an extension officer on their farms
or in a farmer group. This could be due to few agdtural extension officers, or less
facilitation or incompetence on the part of thdasffs. Also farmers may not be seeking the
services of the extension officers. On the rolexiension services, almost all respondents
agreed that extension visits play a significane nol influencing the use of fertilizer. The
results indicated that most farmers are aware efitttportance of agricultural extension
visits to their farms. The findings also showed: thlanost all farmers agree to the fact that
farmers who adopt improved agricultural practiceslize higher yields. Also most
respondents agreed that extension workers can faglpers calculate their farm inputs,

identify where to buy inputs, organize group traspf their produce, to obtain credit and
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lastly to save money to buy farm inputs for follogiseason or expand their enterprises.
Given that access to agricultural extension sesvisdow, this has limited adoption of new
farming methods and consequently contributed to hoaize production.

The study also established that, most respondeatsnbver received credit from a
financial institution. The responses showed thategaly farmers do not access credit
services for their farms. This could be due to latkformation, fear of defaulting to repay
the loan or lack of collateral. Also on memberstagfarmer groups, most farmers did not
belong to an active farmer group or cooperativeesth findings explained why the
percentage of farmers receiving credit is neglegiblhese findings explained why most
farmers in the Sub County do not adopt modern w@dges and why they do not
commercialize their agricultural enterprises. aldo became clear that farmers believe that
the county and national governments could asssshtto easily access affordable credit and
that access to credit influences the decision ® inerganic fertilizer. Most respondents
agreed that barter arrangements with suppliershedip them get inputs from suppliers.
These can assist farmers obtain inputs in timelaad to early planting of maize. Most
respondents agreed that farmer associations cét msthe supply of inputs and credit to
individual association members, market their preddbrough a collective marketing
mechanism. These findings showed that farmer assmts can assist in the supply of
inputs and credit to individual association mempearsrket their produce through a
collective marketing mechanism. On saving surplshcat harvest time most respondents
agreed that saving surplus cash at harvest timebeansed to purchase inputs for the
following season. Most of the respondents agreatghrennial maize shortage in the Sub
County would be a thing of the past if small sdaleners were given incentives to increase
production. These findings showed that most smedlles farmers do not access credit,
therefore limiting the use of inorganic fertilizexdoption of modern farming methods and

commercialization of agricultural enterprises.

5.4 Recommendations

Farmers should use mechanical power that is fastérmore efficient than unpaid

family labour and animal draught power. Farmersukhause government subsidized
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fertilizer that is cheaper than buying from comnerehops, this will enable them to apply
adequate amounts of fertilizer that will lead torgase in maize yields. Also farmers should
practice dry planting and practice minimum tillag@s will increase maize yield and lower

the cost of producing maize.

Young people should be encouraged to fully embragze farming given that they
are better placed in adoption of new technologmes told people. Also deliberate efforts
have to be made by both county and national goventsnto lure people with university
education and post graduate levels into maize fagngiven that farmers with either
university or post graduate level of educationlgasiopt new technologies unlike the ones
with lesser education levels. Female headed holdsbkbould be encouraged to seek more
information fertilizer application rates given thatale headed households apply more
fertilizer than their female counterparts.

National and county governments should come up thighminimum land size that
should be sub divided in order to have larger faines because the findings showed that
farmers with larger farm sizes apply more fertlilean those with small farm sizes. Also,
the larger the size of farm cultivated the moregpatiis produced, the more commercialized
the farm would be, leading to increased maize gield

Agricultural extension officers should hold fieldys regularly, properly publicize
them and they should be relevant to the farmergdseespecially on modern farming
methods to enhance their adoption. County govertsneshould employ adequate
agricultural extension officers and facilitate theadequately for them to disseminate
agricultural information properly to most farmehsaugh extension visits. Also incompetent
agricultural officers should be replaced. Also farmmnshould be encouraged to seek the
services of the extension officers. This will pramadoption of improved agricultural
practices and farmers will realize higher maizddgeAlso agricultural extension officers
should help farmers calculate their farm inputenitfy where to buy inputs, organize group
transport of their produce, obtain credit and Jastl save money to buy farm inputs for
following season or expand their enterprises. Tilslead to commercialization of maize

production.
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Farmers should form associations to enable thenkeh#éneir produce collectively
and help them obtain credit. County and nationalegaments should assist farmers to
easily access affordable credit. This will assastrfers to commercialize their agricultural
enterprises.  Farmers should be encouraged to cmmeith barter arrangements with
suppliers to help them get inputs from them. These assist farmers obtain inputs in time
and lead to early planting of maize. Farmers shbeléncouraged on saving surplus cash at
harvest time to purchase inputs for the followiegson. County and national governments

should give incentives to small scale farmers gfeoto improve maize production.

5.5 Suggestions for further research

The following areas are recommended for furtheeaesh;

Since the study was limited to one Sub Countgrehs need for a replication of this
study in other sub counties that might have differsituations that can elicit different

responses.

Further research on low attendance of field dayk extension services in general
need to be undertaken to ascertain the underlyiagses of low dissemination of

information.
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APPENDICES

APPENDIX1: LETTER OF TRANSMITTAL

SILVANUS S. WANJALA
P.O0. BOX 95,
ELRET.

Dear respondent,

RE: FILLING OF THE QUESTIONNAIRE.

| am a student at the University of Nairobi urtdking a Master of Arts degree in Project
planning and management. | have identified you @Espondent to a questionnaire to gather
information on the factors influencing maize praimc amongsmall scale farmers of
Bungoma Central Sub Countigindly | request you to fill in the questionnaire honestly

as possible. All your responses will be handledhwanfidentiality and will only be used for

academic purposes. Thank you for your cooperation.

Yours faithfully,

Silvanus Wanjala
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Appendix 2: Farmers Questionnaire

The purpose of this questionnaire is to gathermédion about factors influencing maize
production among small scale farmers in Bungomar@egub County.

Please answer the questions freely. The informatoanprovide will be treated with utmost
Confidentiality and will only be used for academesearch purposes by the researcher
himself.

PART A: PERSONAL DETAILS.

Put a tick §] or fill with appropriate response(s)

1. What is your gender? Mal{ | BEm| |
2. Age.

18-20 [ ]

20-30 [ ]

30-40 [ ]

40-50 [ ]

50-60 [ ]

60-70 [ ]

Above 70 [ ]

3. What is your highest level of Education?

Primary [ ]
Secondary [ ]
College [ ]
University [ ]
Post graduate [ ]
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1.

2.

3. Tick (\) to indicate the level you agree with the follogistatements.

Part B: Costs of production and maize production.

The source of power on my farm during land prefamas;

Source

Tick (V) appropriately

Unpaid family labour

Hired manual labour

Animal draught power

Mechanical power

If you agree with the following activities, tickres ] or [No] ;

Activity

Yes

No

| carry out irrigation on my farm at times

| practice minimum tillage

You have heard of dry planting

| practice dry planting

| have heard of herbicides

| use government subsidized fertilizer

Strongly
agree

Agree

Uncertain

Disagree

Strongly

disagree

Minimum tillage reduces the cost of land preparatio

Fertilizer use increases returns from maize prodaoct

Herbicides lower costs of maize production

Below are some of the main costs involved in maizeluction. Tick the most costly.

e Land preparation [ ]
* Planting [ ]
» Fertilizer acquisition [ ]
* Seed acquisition [

*  Weeding [ ]

76




PART. C : Demographic characteristics and maize prduction.
1. Basing on age, tick/j the age bracket that easily adopts new technology

20-30
30-40
40 - 50
50 - 60
Above 60 [

— —
—_— e

2. Basing on level of education, ticK)(the level that easily adopts new farming

techniques.

Primary [ ]
Secondary [ ]
College [ ]
University [ ]
Post graduate [ ]

3. Tick (V) to indicate the level you agree with the follogistatements.

Strongly
Uncertain

agree
agree

Male headed households apply more fertilizer tiegnaie
counterparts.

Farmers with larger farm sizes apply more fertilizen those
with smaller farms.

PART D: Agricultural extension services and maize pduction
1. | have attended agricultural field daysinmy areées [ ] No [ ]
2. If yes in one above, when was the last field day ylou attended?
Within the last half year [ ]

Within the last one year [ ]
Within the last two years [ ]
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3. Do you agree with the following statements; tigk éppropriately.

Yes | No
Your farm or farmer group has been visited by gcaltural extension officer.
You have ever heard of soil testing or tested ol
4. Tick (V) to indicate the level you agree with the follogistatements.
c
> 'S 1 >8
20 o |5 | 5|25
cg |2 1o | g | og
& |8 |> |5 |ho

use of fertilizer.

Extension visits play a significant role in inflieng the

realize higher yields.

Farmers who adopt the improved agricultural prastic

technologies among the rural poor.

Given the limited availability of arable land, ieerse in
maize yields can only be achieved by the use ofarod

5. Extension workers can help farmers do the followtiak (\) appropriately.

ITEM

YES

NO

Calculate their farm input needs

Identify where to buy their inputs

Organize group transport

Obtain credit

Save

Part E; Credit accessibility and maize production

1. | have once received credit from a financial ingtn; Yes [

2. If yes to Q1 above, indicate when you took the ¢astlit?

Within the last one year
Within the last two years
Within the last three years

Four years and above

] No [ ]




3. | belong to an active farmer group or cooperativées [ | No [ ]

4. As pertains credit, do you think the both the naicand county governments can
assist farmers with affordable and easily accessitddit? Yes [ ] No [ ]

5. Tick (\) to indicate the level you agree with the follogistatements.

c
> 'S 3
[«)] = =
c O [¢)] o [&))
o9 o o I
s O o = 2
N © © ) o

Strongly
disagree

Access to credit influences the decision to usegawic fertilizer,

Barter arrangements with input suppliers can haimérs can
exchange their maize (or other acceptable cropsgtuired
inputs.

Farmer associations can assist in the supply aftén@nd credit tc
individual association members, and market prodiicigh a

collective marketing mechanism;

Saving the surplus cash at harvest time can betogmarchase
inputs for the following season.

The perennial maize shortage in the sub countyavbela thing
of the past if small-scale farmers are given ineestto increase

production.

Thanks for your cooperation!
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