LAND FRAGMENTATION AND FOOD SECURITY IN UGUNJA SUB-COUNTY,
SIAYA COUNTY, KENYA
BY

OBONYO VINCENT ONYANGO

Z451/4041/2012

A THESIS SUBMITED IN PARTIAL FULFILMENT FOR THE REQUIREMENT FOR THE AWARD OF THE DEGREE OF MASTERS OF ARTS IN GEOGRAPHY

DEPARTMENT OF GEOGRAPHY AND SOCIAL DEVELOPMENT
SCHOOL OF HUMANITIES AND SOCIAL SCIENCES

JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY

September, 2015
DECLARATION

This thesis is my original work and has not been submitted to any other University for a degree or any qualification.
OBONYO VINCENT ONYANGO

Z451/4041/2012

Signature_____________________          Date _______________________

APPROVAL BY SUPERVISORS
This thesis has been submitted for examination with our approval as University supervisors;
DR. OTIENO, A. Charles (Ph.D) 

Signature__________________________      Date_________________________

Department of Geography & Social Development,
School of Humanities and Social Sciences,
Jaramogi Oginga Odinga University of Science and Technology.
PROF. FRANCIS O. ANG’AWA (Ph.D) 

Signature__________________________    Date________________________
Department of Geography & Social Development,
School of Humanities and Social Sciences,
Jaramogi Oginga Odinga University of Science and Technology.
DEDICATION
This thesis is dedicated to my family, my wife Agnes and my daughters and sons who have been tirelessly committed to this work with me, keeping me up dated at all times, criticizing my ideas,  and understanding of the  whole work .
ACKNOWLEDGEMENT

I take this opportunity to acknowledge the great contribution of my lead supervisors, Dr. Otieno, A. Charles and Prof. Francis, O. Ang’awa of the Department of Geography and Social Development, school of Humanities and Social Sciences from Jaramogi Oginga Odinga University.Their continued support through this journey of research and  immense contributions in terms of advice and focus was indeed great to the overall success of this work.

 I acknowledge the support offered by the entire staff at the Department of Geography and Social Development, for their encouragement and moral support to soldier on despite the challenges.

I am indebted by the contribution of my fellow classmates and staff who shared their ideas and opinion through positive criticism concerning the overall approach in this study. I must appreciate, the role played by the Ministry of Agriculture and Livestock staff at the sub-county and Ministry of Lands for both Ugunja and Ugenya sub-counties for their research findings.
To all of you, I say thank you for your support. However, errors and omissions if any, emanating from this work, are solely due to the author and not contributors of this work.

 




ABSTRACT

World over, land ownership/ tenure comes in different methods such as inheritance, renting, purchasing and land being offered as gift. Such practices have so far encouraged land fragmentation which leads to small holdings which are uneconomical in terms of land use practices resulting into low yields. Such low food productions from smallholdings in Ugunja sub-county coupled with poor food access from other sub-counties cannot always sustain households up to the next harvest hence perennial famine which is an indicator of food insecurity. The purpose of the study was to examine the relationship between land fragmentation and food security in Ugunja Sub-county, Siaya County. The researcher adopted specific objectives as follows; determining causes of land fragmentation, evaluating the effects of land fragmentation on crop farming and livestock production and assessing the attitude of farmers towards land fragmentation on food production. The study adopted descriptive research designs with both qualitative and quantitative approaches majoring on field observation, purposively interviewing Land and Agriculture Ministry officials and finally interviewing households clustered in their respective locations through questionnaires in Ugunja sub-county. This was done in order to make the researcher be in full contact with the study area and the respondents for collection of ample data from the research. The population of study was 21,150 households, from which 378 were obtained as the study sample size. Data collected was analysed by employing descriptive statistics, implying that all quantitative data was cross-tabulated through a statistical package for Social Science (SPSS version 19) in order to generate descriptive statistics and inferential statistics. The major findings were as follows; most lands in the area were under ancestral tenure at 66.8% and land inheritance is the main mode of land acquisition standing at 68.3% followed by buying at 26.3%, leasing at 2.7% and lastly land being offered as a gift at 1.5%.One other finding was that both inheritance and land buying were major causes of land fragmentation leading to low farm acreages. The average acreage of 0-2 acres stands at 44%, 2-3 acres 33.8%,4-5 and above 13.2%.With such low average acreage of 1-2 acres the land available for agriculture has also diminished to 0-1acres since land is used for other purposes like settlement. Such small acreages can only be used for food crops and livestock keeping such as cattle, goats, sheep and poultry. Respondents with farm lands available for agriculture averaging 4-5 acres are only 2.5% and are the people engaged in high value crops like sugar cane growing. In addition to inheritance, lack of title deeds is also known to encourage rampant selling of lands leading to further sub-divisions. Findings revealed that households  without title deeds stand at 70% against those with title deeds standing at 30%.In conclusion, the study confirmed that customary inheritance coupled with lack of title deeds are major causes of land fragmentation. The researcher further concluded that small acreages leads to low yields as analysed by chi-square test on farm sizes versus crop yields and Rank correlation analysis of farm sizes versus number of livestock overtime, unless agriculture technology is enhance by fertiliser application and mixed farming with zero grazing. The researcher recommends that government policy makers should review settlement plan policies and come up with policies that encourage land consolidation with the view of promoting food production through modern agricultural practices. The community should be made aware of the benefits of land consolidation with the view of promoting food security. 
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CHAPTER ONE
INTRODUCTION AND BACKGROUND TO THE STUDY

1.1 Introduction
This chapter focuses on the background of the study, discussions on the statement of the problem, research questions and the objectives of study as follows: causes of land fragmentation, effects of land fragmentation and assessment of attitude of farmers towards land fragmentation. It also provides information on the significance of the study and the beneficiaries, scope of the study in terms of study area, duration and limitations of the study. Finally it looks at the conceptual framework. 
1.2 Background of the Study
Different activities are performed on land such as settlement, ploughing, mining and many other activities. Land is therefore, an essential natural resource, both for the survival and prosperity of humanity, and the maintenance of all global ecosystems (Raham and Raham, 2008). A person may have a big parcel of land or a small parcel or even no parcel of land at all. People are so in need of parcels of land leading to many methods acquisition such as leasing, buying. 
History shows that land and agriculture have played the leading role in global socio-economic, political life and is still playing the lead role in meeting the daily needs of majority of the people around the world (Atieno, 1999). In Kenya, about 20 percent of the total land is suitable for agriculture; however, the importance of land as a factor of production cannot be downplayed and that is why out of total households within the country, 78 percent are agricultural households with land parcels (Njeru, 1978). This helps in producing agricultural products used to sustain different sectors of the economy within the country.
 Trade, manufacturing, and other occupations are important in particular regions or among particular communities, but it is well known that land plays a predominant role in Kenya’s economy through agriculture, (Odingo 1982). Though Siaya County also relies in agriculture, the food production levels have not been quite encouraging due to issues such as land tenure in addition to other physiographical issues such as climate and soil. Outcomes from the Kenya National Bureau of Statistics (1999), reveals that over half of counties in Kenya, Siaya included, experiences high poverty index of 57.9% meaning that over 50% of the population live below poverty level or earn less than a dollar a day, hence cannot produce enough food to sustain them till the next harvest. That’s why Siaya has to import food from neighbouring counties such as Busia and Trans-Nzoia.
In many cases of developing countries like Kenya, land is still represented as the principal form of wealth, the principal symbol of social status, and the principal source of economic and political power (Okoth, 1985). For centuries, man has always been in search of food and ways to survive. World Food Summit (1996) concludes that it has become a great concern for governments and nations to focus on developing strategies and policies that will help maintain some form of food security and also to alleviate food scarcity.
 Many technological advances have been made and applied to help maintain the state of security mostly for food in all countries including the third world countries. Agriculture still proves to be the best strategy to maintain food security within the third world countries (World Food Summit, 1996). Therefore, the question of how much land owned for agriculture really matters and the need to know what exactly is being done or should be considered to help stabilize the food situation, poverty and death tolls which arise due to no sustainability and the many questions arising over land should be analyzed thoroughly (World Bank,2005).
In Kenya and many other places around the world, there is the scarcity of land for food cultivation and production as the number of people in need of land for settlement has increased. This is seen as most agricultural farmlands in Kenya are small spared portions of lands within people’s homesteads (Njeru, 1978). Kenk and Cotic (1983), defines agricultural land as the land base upon which agriculture is practiced, therefore agricultural lands are the basis for food production. The food production levels have been used as part of the poverty measuring paradigms, and globally, food availability, affordability and quality is an essential function of cost of living (Global Food Security index, 2013). The World Food Summit (1996) defines food security as the time when all the people at all times have access to sufficient, safe, and nutritious food to maintain a healthy and active life but with the poverty level in Ugunja that hinders affordability of food and the low yields production from the fragmented parcels, this definition may not be achieved. 
Food security is seen all over the world as an important principle in dealing with the food problems in society as it is the basis for ensuring healthy price levels, particularly in the developing countries (Global Food Security, 2013). Ensuring food security should therefore be an essential component in development planning in all the countries (Blarel et al., 2005) and Kenya is not an exception.

Despite the great efforts and improved technologies presented mostly from the developed countries, food security has not yet been achieved by the third world countries and this poses a major  problem to not only Siaya County but also in Ugunja sub-county. According to Van Hung et al., (2006)  the precarious situation of food security is mostly due to subsistence farming characterized by the use of inefficient tools such as hoes and cutlasses, rain fed farming ,land tenure system to mention but a few.  World Hunger Education Services (2011) has it that more than 10% of the world’s malnourished live in Asia and 26% in Africa leading to about 1.02 billion people suffering from chronic hunger worldwide.

Access to land in Kenya is a major source of livelihood for many farmers and the lands are governed by the tenure arrangements such as land inheritance, leasing/renting, purchasing which in turn results into land fragmentation (Odingo, 1985). Land fragmentation is the practice of cultivating a number of separated plots of land owned or rented by the same farmer and can be seen as common phenomenon in many developing countries, Kenya and Siaya included. 
From the historical context, land fragmentation meant that farmers needed to move from one land plot to another plot as opposed to being able to cultivate one farm as a continuous unit, (Mwabeza et al., 2002).  This originates back from bush fallowing and shifting cultivation done by the pastoral communities like the Khoi-Khoi in south western coast of South Africa (Kemper et al., 1997). Blarel et al., (1992) has it that land fragmentation practice was common with traditional agriculture in Africa continent, Asia and Australia where ancestral or communal holdings were customary secured. Land Fragmentation is related to and often occurs in conjunction with the phenomenon of land sub-division which describes a process of dividing a single plot of land into two or more separate plots as is the case with the land in Ugunja Sub County to help distribute lands to the land heirs for cultivation.
Land fragmentation has had various implications on agricultural practices with some studies indicating positive while others negative outcome (Mwabeza et al., 2002). In Ugunja sub-county, Siaya County, land sub division has always revealed negative outcomes due to excessive land subdivisions, commonly cited as an impediment to agricultural development. This is because of the inefficiencies involved in owning several non-contiguous parcels in terms of travels and costs. In some cases, severe sub-division might be difficult in applying new agriculture techniques or use of tractors and productivity levels may tend to be threatened as confirmed by Njeru, (1978). 
The land fragmentation practices still being undertaken in Kenya are as a result of either population pressure or attachment to ancestral securities of holdings. Land fragmentation is still widespread and affects the farmers' decisions impacting either negatively or positively on farmland production and performance.  Niroula and Thapa, (2005) observes that, land ownership has always been an emotive subject and its ancestral ownership concepts has always been contested both nationally, regionally and even at family level leading to further land subdivision to help solve the disputes. 
 Most communities have claims over certain sections of the Kenyan land on the basis of inheriting it from their great grandfathers and to some extent use grave yards, symbolic sites and remnants homesteads of their ancestors to legitimize their ownership (Okoth, 1976). Land inheritance due to customary practices therefore maybe considered a major contributing factor to land fragmentation since it is the only way of passing land from one to another (Atieno, 1999). 

In the context of food security, most of the developing countries owing to the ever increasing population size which puts a lot of pressure on available land are as a result of the numerous uncontrolled land sub-divisions. The ancestral inheritance and succession from the great parent’s to construct homesteads leaves very small parcels for food production or farming reducing the farm yield (Odingo, 1985).  This has negative impacts on the agricultural activity and food availability since whatever is produced from the farms cannot sustain the households until the next harvesting season hence perennial famine in the region.
Land fragmentation being a global phenomenon is one of the main concern of the Food and Agriculture Organisation of the United Nations (FAO), that highly considers it a major obstacle to achieving sustainable plural livelihood especially in developing countries, (Riddell,and Rembold,2002). Land consolidation ranks among the top strategy for coping up with the problem of land fragmentation, (FAO Sustained Division, 2006). Land consolidation and readjustment programs range from very large scale mandatory government sponsored programmes that amalgamates farm holdings and reallocates all the farmers in large consolidation areas to small scale voluntary efforts of extended family members to pull their resources into one farming unit either formally or informally.

Another coping up strategy where consolidation has failed is the application of biotechnology and irrigation strategies according to Schultz theory or the inverse\negative relationship theory. This theory encourages farmers with subdivided plots to use agricultural technology with the use of fertilizers and certified seeds to boost production through intensive farming (Schultz, 1953). This is being adopted in Kenya to help boost the food production by the introduction of programs such as One Acre-Fund (OAF) which is in most counties Ugunja included and Galana Irrigation plan.
Majority of land owners in Ugunja sub-county still rely on land inheritance as a security ownership, land leasing/renting, traditional agricultural practices and consequently, cases of food insecurity have been reported in the region (Atieno, 1999). It is against this background that the present study seeks to investigate the effects of land fragmentation on food security in Ugunja sub-county.
1.3 Statement of the Problem
Land fragmentation, is a situation where a single farm consists of a number of separate land plots in one place or separate places (Blarrel et al., 1992). It is a common agricultural phenomenon in many countries, Kenya included. Riddell and Rembold, (2002) has it that land fragmentation is a constraint to efficient crop production and agricultural modernization in several countries, this has resulted in the implementation of land consolidation programs in many parts of the world. 
Ugunja, a sub county in Siaya County within the lake region, farmers are operating on very smallholdings which are composed of numerous spatially dispersed parcels, (Odingo, 1985). This has adversely affected food security and agricultural modernization in parts of Ugunja sub- County where the practise is pronounced. The small holdings or dispersed plots are uneconomical in terms of agriculture land use practises resulting into poor yields and low profits that cannot sustain households to the next harvest. This leads to perennial famine or food insecurity in the sub county and people have to access food deficit from other counties like Busia, Bungoma and Trans Nzoia County. However, little attention has been paid to understand the impact of land fragmentation on agricultural productivity, resource use efficiency and agricultural profitability/production efficiency. 
Although there are empirical studies on how land parcel fragmentation affects agricultural productivity and profitability (Clay et al, cited in Niroula and Thapa, (2005), there is gap in the academic study as to whether and how this affects food security in the country.  Worse still, is the inadequate and lack of conclusive research on the extent at which land fragmentation interferes with agricultural practices and food security of a given area in the country. The current study therefore, seeks to investigate the relationship between land fragmentation and food security in Ugunja Sub-county, Siaya County.

1.4 Objectives of the Study
The study was guided by the following objectives
i. To analyse the causes of land fragmentation in Ugunja sub-county, Siaya County.

ii. To evaluate the effects of land fragmentation on crop farming and livestock production in Ugunja sub-county, Siaya county.
iii. To assess the attitude of farmers towards land fragmentation  in Ugunja sub-county Siaya county
1.5 Research Question
This study was guided by the following research questions:

i. What are the causes of land fragmentation in Ugunja sub- County? 
ii. How does land fragmentation affect crop production in Ugunja sub- County?
iii. How does land fragmentation affect livestock production in Ugunja Sub County?

iv. How does the farmers' attitude towards land fragmentation affect food production in Ugunja Sub County?
1.6 Significance of the Study
The rural agricultural households in Ugunja Sub County who are the primary producers of food have often been found to be food insecure. This is mostly due to poverty which has a close connection with land fragmentation practices seeing as the fragmented parcels if cultivated overtime leads to soil deteriorations that leads to low yields.
Through this study, researchers, NGOs, policy makers and extension agents may understand the farming system of smallholder farmers affected by land fragmentation. The study should help them asses all the determinants of land fragmentation and develop appropriate intervention measures and policies that promote sustainable land-use to the people of Ugunja for example voluntary consolidation of smallholdings and Biotechnology approaches for small parcels.  
Thus, the outcome of the study will generate information on the causes of land fragmentation, how land fragmentation affects small holder farmers and coping up strategies. This information should aid the policy makers, governmental and non -governmental organization to design and develop effective sustainable land management strategies and policies. Moreover, the methodology developed in this study and the result found can serve as a departing point to undertake similar research in similar situations. 
1.7 The Scope and the Limitation of the Study
The study focused on land fragmentation situation, its effects and how it hinders proper land usage hence leading to food insecurity in Ugunja sub-county. The study of  land fragmentation was confined within Ugunja Sub-county of Siaya County, it looked into the  practices in the five locations of the sub county namely; Central Ugenya, West Uholo, South Ugenya, North Uholo And East Uholo . The study focused on land fragmentation situation and food security trends in the past five years.  

1.8 Conceptual Framework
The conceptual framework in figure 1.1 below shows how land fragmentation practices influences food security and other socio-economic livelihood of the people of Ugunja sub county, Siaya County. The framework shows that land fragmentation practices consist of other operational variables like the number of plots a farmer possesses, the plot sizes and distance between dispersed plots. All these constitute independent variables that affect food security and all its operational forms. Food security acts as the dependant variable and its other operational forms like crop yield, profitability, farming methods and technology, all of them depend on land fragmentation variables as viewed by Rusu, (2002).

For this relationship to hold between the independent and dependant variable other confounding or intervening variables may come into play and also influence the dependant variable i.e. the level of education, poverty level, standard of living and the family size or population size (Niroula and Thappa, 2005) .
A farmer that acquired a small acreage of land due to land fragmentation may get lower yield particularly if his level of education is low. This trend can change with improved education as education widens the scope of awareness hence easy adoption to modern farming methods and therefore improve the yields.


Fig. 1.1: Conceptual framework on land fragmentation and its influence on food security
Source: Researcher perception 2014

KEY:


Ind. V. – Independent Variable.

Int. V. – Intervening variables.

Dep. V. – Dependent variables.

The conceptual framework is anchored on Schultz, (1964) inverse relationship theory on land holding sizes and productivity. Since the publication of the theory in 1964, more advocates and researchers have come up all over the world starting from Russia, Europe, Asia and Africa in support of the theory (Niroula and Thappa, 2005).

The theory believes that the number of plots due to sub divisions from one single holding may only reduce the plot sizes but not the production.  This instead should motivate the farmers into improving their farming techniques through increased use of fertilisers, certified seeds, market price incentives and zero grazing techniques for livestock production which ultimately improves the yields and profits acting as dependent variables. 
The theory works well when other intervening variables such as the level of farmers’ education are improved and the farmers assisted with farm inputs or loans. Those opposed to the theory argue that the opposite may also arise where subdivision of farms leads to small acreages and low yields particularly when farmers are negative and less motivated over land fragmentation. This might be so when little is done in terms of farmer’s level of education and improvement of technology and the farms may deteriorate to the extent that yields become lowered.
The theory was known as inverse relationship or negative relationship since it went against empirical studies and theories which believed that increase in sub-division of farms will lower the farm sizes and violate the fundamental tenets of positive production and economies of scale making the production per unit fall.                               

                                     CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter focuses on the literature related to land fragmentation and food security in Kenya and the world at large. It particularly highlights the causes of land fragmentation, effects of land fragmentation and attitudes of farmers as either against or for land fragmentation all across the world.
Land fragmentation has been a prominent feature in many countries since 17th century and has been defined in different ways, (Tan, 2005). Worldwide concern about it, started much later in 1911, when a conference on the ‘consolidation of scattered holdings’ was held in India with express purpose to deal with the scattered holdings  through land reform approach,(Lusho and Papa,1998).
Schultz, (1953) in his research, defined land fragmentation as a misallocation of the existing stock of agricultural land. He further argues that fragmented farm is a farm consisting of two or more parcels of land located closer or far from one another. This therefore, makes it less possible to operate the particular farm and other such farms as efficiently as would be the case if the parcels were reorganized and combined. The reference of land fragmentation is a state which is either induced by voluntary or involuntary forces.
According to Dovring, cited in Tan, (2005), he regards land fragmentation as the division of land into a great number of distinct parcels. Here, the distance between the plots can be seen as a main factor of inefficiency. On the contrary to the above stated definitions, Binns (1950), cited in Tan (2005) points land fragmentation as a stage or event in the evolution of the agricultural holding in which a single farm consists of numerous discrete parcels, often scattered over a wide area. Binns (1950) reference to fragmentation as a stage or event in agricultural holdings evolution means that the situation can be changed through reforms and modernization. Both definitions as cited above apply since the former looks at land fragmentation as non-contagious parcels owned by one person while the latter refers to discrete sub-divided parcels from one farm holding.
Having considered the many definitions by different scholars and researchers, Blarel et al., (1992) provides a combined and well developed definition to land fragmentation. According to him, land fragmentation is a situation of land ownership where a farmer or land owner posses more than one non-contiguous plots of land, at one point or in different places (Blarel et al., 1992). This definition underlines all the key aspects from the definitions by scholars such as Dovring (), Schultz (1964), Binns (1950).
Land fragmentation is a common feature of agriculture in many countries, especially in developing countries, (Van Hung et al., 2006). This can be considered an obstacle to efficient farm management, as a part from letting each land parcel grow smaller and smaller over time, it also leads to physical dispersion of parcels. Fragmentation used to be closely associated with Europe, but it has been documented in all parts of the world, (Sundqvist and Andersson, 2006). Therefore, researchers and scientists need to come up with appropriate measures and interventions to contain the fragmentation issue.
From the above definition, land fragmentation can be characterized into two as either a situation where more than one discrete parcel of holdings are owned by one person or a situation where one holding gets sub-divided into distinct parcels.
2.2. Causes of land fragmentation
Causes of land fragmentation could be broadly grouped into two; voluntary and involuntary choices by the farmer. Involuntary choices are supply driven while voluntary are more demand driven choices, (Blarrel et al., 1992). Voluntary choices which are demand driven are conditions or forces from outside or circumstances that may force the farmer to scatter or sub-divide his parcels. This can be done in order to acquire some financial gain majorly due to poverty index and need to go for specialized crop production on fragmented plot due to soils with different soil quality or fertility.

Involuntary choices are internal factors that the farmer has very little or no control over and yet they lead to land fragmentation. This is exemplified by inheritance and customary practices that forces people to divide their holdings or purchase additional holdings in attempt to achieve equitable distribution of properties among their heir as customs demands, (Blarel et al.,1992).

This practice might be made worse by the increasing population densities across the world that puts a lot of pressure on the available land leading to land scarcity, a situation that may make farmers desire to increase their land holdings by accepting any available land within reasonable distance from their home, (World Bank, 2005).
Fragmentation is related to, and often occurs in conjunction with the phenomenon of land sub-division, which describes the process of dividing a single plot into two or more separate plots. A situation that often arises whenever there is break down of communal property right system due to intense pressure of population growth leading to land scarcity or excessive sub-division into land plots of very low average sizes that may not be economically viable, (Blarel et al.,1992.).
Several forces have been generally cited as causing or contributing to involuntary fragmentation, (Blarel et al., 1992). The First one is partible inheritance. Many authors argue that partible inheritance logically leads to fragmentation when farmers desire to provide each of several heirs with land of similar quality (Wadud and White, 2000). Population pressure on the available land which leads to scarcity of land may lead to fragmentation as farmers who are in search of additional land will be likely to accept any available parcel of land within reasonable distance to their home and some of the acquired plots may be in separate places.

Failure of land markets and state laws can also be a major cause for land fragmentation, where the transaction on land is restricted by law. This can have negative effect on the land consolidation policy. Lastly, nature of the landscape can be mentioned as reason for land fragmentation on the supply-side, (Parikh and Shan, 1994). More specifically the boundaries such as waterways and wastelands allow the acquisition of separate pieces of land on either side of the natural boundaries leading to land fragmentation. 

Okoth (1985) in his report "the peril of Land tenure reform 1985,” observed a very similar situation like what is the case of Siaya County though he did his research work in South Nyanza and Kisii Counties.  He noted that in areas where demarcation and consolidation were done prior to land transfer both formal and informal land fragmentation has increased meaning an increase in the sub-division of parcels.  He further noted that poverty and need to acquire money for immediate cash demands such as school fees or hospital bills have added another dimension to land sellers and purchasers. They want to assure the family members of a possibly safer future hence sell the portions of their land secretly since they are not interested in consolidation for agricultural land use. 
2.3 Effects of Land Fragmentation.
Macpherson (1982) claims that the costs of continued fragmentation tend to be better known, and more widely discussed due to their negative effects than the positive effects as could widely be seen across the world.  Fragmentation and sub-division are frequently viewed as detrimental to agricultural productivity and as obstacle to modernization of agriculture (Macpherson, 1982). According to Njeru, (1978), customary tenure in cultures, where it is the responsibility of a father to divide his holdings equally among his sons, the problem of sub-division might become so severe and promote excessive fragmentation which is a drawback to land reform policy and impediment to agricultural development because of inefficiencies involved in owning a small unit visa vee the modem agricultural techniques
Ever since the publication of Schultz’s theory (1964) which argues about the inverse relationship between land holding size and productivity there has been a debate about it because of the general positive relationship with improved production, (Niroula and Thapa, 2005). Despite this fact, many researchers such as Berry and Cline (1979), Ellis (1989), Ram et al., (1999) and van Dijk (2003) have assumed that “a landholding is a single parcel and that there is no effect on accessibility to individual farmer’s share of land when it is subdivided” (Niroula and Thapa,2005). This hypothesis may not be the true context of developing countries like Kenya, where fragmentation of the land holdings leads to fragmentation of several parcels of different attributes, even though Thapa, (2007) argues that “several economists put the inverse relationship as valid for traditional agriculture”. The inverse relationship has been weakened due to the availability of size-neutral biotechnology such as seed and fertilizer, differences in management input and adoption on new capital intensive technologies (Ram et al., 1999).

Results from research on the negative effects imposed by land fragmentation on productivity and efficiency in agriculture are mixed, (Rahman and Rahman, 2008). Blakie and Sadeque (2000) argue that land fragmentation is becoming a serious limit in increasing wheat productivity in Nepal, India and other nearby regions. On the contrary, in Malaysia and Philippines high land fragmentation is not considered an impediment in paddy farming (Wong and Geronimo, 1983, cited in Niroula and Thapa, 2005). This goes long way to prove that as much as land fragmentation affects the food security, it is entirely not a negative factor hence should be considered on both sides by authorities when making decisions over the land in Ugunja sub-county. 
In the case of China, the results on land fragmentation impact over productivity are contradictory. Wu et al., (2005) and Wan and Cheng (2001) found completely opposite effects. About the efficiency, Sherlund et al., (2002) and Tan (2005) conclude that the increased number of plots has a positive relation with rice production in Cote d’ Ivory and China, whereas in Pakistan and Bangladesh increased number of plots reduces efficiency in rice production (Parikh and Shan, (1994) and Wadud and White, 2000). The land in Ugunja experiences the same negative impacts such as Pakistan and Bangladesh whereas land subdivision increases; the farm production reduces due to minimal use of farm inputs. The trend can only be changed when farmers adapt modern biotechnology approaches.
 Land fragmentation is more often believed to be one major problem existing in rural land management, especially in developing countries (Rusu, 2002). Blarel et al., (1992) argue that land fragmentation besides the positive effects causes many negative effects including inefficiencies and higher costs i.e. extra labour costs, more fuel inputs for travelling between one plot to another plot, more wastages due to increased leakages and evaporation of fertilizers, water, pesticides, when applied to smaller parcels of land as compared to when used on one single holding. Increased negative externality such as reduced scope for irrigation and soil conserving investments, access routes, lost of land due borders and greater possibilities for disputes between neighbouring farmers (Blarel et al., 1992).

Due to increased cost for inputs as cited above, farmers pay more attention to parcels which are closer to their homes (Neupane, 2000). The more distanced parcels are less intensively cultivated and are sometimes in extreme situations in which farmers even abandon such parcels which are very far due to low yields arising from the neglect (Van Dijk, 2003). 
Ilbery, (1984) also carried out a research on the cost of land fragmentation. In his research, various fragmentation descriptors like traditional fragmentation number of plots, average size of plots and geographical scattering of plots were taken into account and analysed. The research found out that farms experienced high cost of production, low crop yields and low profitability where fragmentation was more pronounced, while management scale efficiency was found to be lower where the average distance to the nearest neighbouring plot was greater.  Pure technical and machine efficiency was found to be negative to the average number of plots in the region.  It is only in fewer cases that have been justified as having positive impacts for example a situation where fragmentation gave greater opportunities for risk diversion, there by reducing risks at production at the farm level (Lazur, 2005).
According to Wan and Cheng (2001), land fragmentation causes resource underutilization. It’s hard to apply some new technologies for modernization and farms don’t reap the economies of scale when farms are small and fragmented. It’s most harmful for farms with high labour and capital costs. Small fragmented farms might also cause complexity for certain crops, and prevent farmers from changing to high profit crops. More profitable crops (fruit crops) require larger plot areas hence, if the farmers only have small fragmented plots, they may be forced to grow only less profitable crops (The World Bank, 2005). Blarel et al., (1992) found out that fragmentation tend to constrain efficient delivery of support services because of the increased cost of extension and land improvement services that rise with the increased number of land parcels.

If the crops are affected with diseases, extension workers have to depend on the information provided by the farmers which may be incomplete and may not help in preventing the damage. Therefore, simply stated, the impact of land fragmentation is related to the number of plots and may be viewed to have an economic cost in terms of lower agricultural productivity and also prohibit proper land management and sustainable agriculture development. The less land people have the more efficient use they must make of it. As the plots sizes steadily decrease with land fragmentation, it becomes crucial to discuss how a reduced parcel size influences agricultural productivity and food security, (Blarel et al., 1992).
Even though land fragmentation may limit agricultural production, Hartvigsen (2006) argues “that a high degree of land fragmentation is not always an important problem for development of the agricultural sector”. For example 0.45 hectares is the average parcel size in Slovakia with 12-15 owners (Lazur, 2005). However, “that country is among the countries in the region with the least fragmented use of agricultural land” since agricultural land in the country is strongly controlled by large enterprises (Hartvigsen, 2006).

In a study by Blarel et al., (1992) in Ghana and Rwanda, they questioned the importance of economic costs of land fragmentation and found that ‘parcel size either had an insignificant effect on yield or was negatively related to yield. This meant that as farms decrease in size, yields may improve especially with continued use of modern inputs, (Nguyen et al., 1996). Moreover, Jabarin and Epplin (1994) in their study for Northern Jordan where the main finding was that an increase in average plot size will point to a noteworthy but small negative impact on production costs. Other questions have to be taken in consideration when productivity is planned to be taken as an indicator of profitability (Nguyen et al., 1996). If farmers produce crops only for subsistence production then the above relationship is true, otherwise there is no mutual relationship due to competition between small-scale and large farmers on the market.
The efficient use of the resources may generate the highest profits. Consequently, net profits should be used for evaluating profitability but not productivity, (Wattanutchariya and Jitsanguan, 1992). The higher the cost of production, the lower the profit and vice-versa since financial result per unit of land is a function of cost and volume of production. In the context of food security, it is important to study the impact of land fragmentation on crop yield with emphasis on how to increase output per unit of land and per unit of input. In general, as land allocation to a farmer increases, production is expected to expand. This is especially the case where the farmer only produces one crop and reaps the economies of scale, i.e. specialization.
Several researches on land fragmentation and its effects have been done in most parts of Asia which confirmed the empirical belief that land fragmentation lowers the performance of farms as confirmed by Jabarin and Epplin (1994) who were investigating the impact of land fragmentation on the production cost of wheat in Jordan. Nguyen et al. (1996), Wan Cheng (2001) and Tan et al., (2005), investigated the effects of land fragmentation in China and on the production cost, crop output and technical efficiency of rice producers in Southeast China.  Kawasaki (2010) evaluated the cost benefit of land fragmentation in the case of rice production in Japan.  Similarly, Ralman and Rahman (2008) in Bangladesh analyzed how land fragmentation affects farm profitability. In all the cases above, the research made use of the two variables on testing land fragmentation that is, number of plots and their average sizes, and the results found that production cost increased with dispersal of plots, yields reduced with decrease on sizes of parcels and technical efficiencies was lowered (Tan et al, 2005).The same trend was applied in Ugunja sub county where two variables of average land sizes and number of plots were tested against maize production as staple food. The results revealed that yields declined except in farms that applied intensive inputs of fertilizers and certified seeds.
Studies in the African continent on land fragmentation have offered similar results and confirm that not only agriculture productivity is at risk but land degradation is becoming worse. Research investigation by lkweba et al (2010) and Jessica Kemper et al (1997), on land fragmentation in northern Nigeria Rangeland or Tiv land of Benue state, confirms that over 85% of south coast in South Africa shrub land has been replaced with agricultural fragmented farms.  Formerly, the shrub land region was dominated with plenty of plant species on moderately fertile soils. But due to agricultural development and urbanization, there has been the fragmentation of the natural habitat and the result has led to reduced natural plant cover replaced with alien plants and the soil has reduced in fertility due to agricultural activity (MC Dowell 1988, Robelo 1992 and Kemper 1997). The degradation of wetlands has also been observed in Ugunja sub-county where wetlands and riverside slopes have been cleared for production of crops leading to some streams drying up and the lands not being suitable for most food type production.
Some studies in Ethiopia on the trend of land fragmentation around Lake Tana, Wolenkomi area, confirmed that the number of plots from an individual owner is a major determinant of land fragmentation and may undermine the farmer’s interest in undertaking some type of land management in dispersed and distant plots. The cost of hauling manure or organic material may be massive hence undermine the production, (Yohannes, 1992). The larger the number of parcels or plots a farmer owns and manages, the greater the amount of time needed for manuring activities thus, large number of plots is associated with lower level of manure application and adoption of improved soil and water conservation strategies. This trend impacts negatively on food production level, hence food insecurity, (Berhanu and Swinton, 2003). 
Another major determinant of land fragmentation is plot area or plot size. When considering all other factors constant or the same i.e. adoption of technology, farm chemical application, manure application, which are all functions of the area of the plot. Soil conservation structures and paths are some factors that may take some portions of the plot that might have been needed for cultivation. Therefore, people with smaller pieces of plots are disadvantaged and may produce less, while those with large plot sizes can allocate some parts of the land for soil conservation and produce more. On the other hand, large plot sizes may also demand high labour cost and capital to manage to the extent that if the farmer cannot manage, his ability might be lowered hence lowering production. 

Boserup, (1985) states that plot sizes is not a major determinant for food production as some farmers can manage small parcels very well than those with big farms.  This view is supported by many studies in developing countries that support inverse relationship theory between farm sizes and productivity and that the average grain yields normally reduces when the sizes of the farms increase. Carter (1984) and Byringiro & Reardon (1996) both attributed land fragmentation and the inverse relationship to conservation efforts and agriculture technology attached to small farms.
The great lakes region of Africa is not any different in as far as land fragmentation trends are concerned.  Studies on land fragmentation done in Rwanda and Tanzania by Bizimana et al. (2004), and other research work done in Uganda on rain fed agriculture and crop cultivation, are confirming similar effects and challenges of reduced agricultural production, inefficiency and hindrance to modernization of agriculture (Rose Mwabeza and Gaynor, 2002). The research carried out was in the four sampled districts of Mbale, Kabale, Kisoro and Rukungiri. The studies confirmed that land fragmentation is real though its intensity and effects vary from one district to the other due to varied population densities and customary practices. The present study has also examined the extent of land fragmentation in Ugunja sub-county, Kenya and established its causes and consequences over food security within the region. 
The situation is slightly different from countries dominated by pastoral communities of Sudan, Ethiopia and Somalia. Land fragmentation is highly encouraged as a reform platform for encouraging pastoralists to settle down to sedentary agriculture through privatization of range lands (Tache et al., 2002).  The other aim of the reform is to make a shift from livestock subsistence economy to livestock export oriented market economy through improved local breeds to non-local species (Abdurehman, 2011). This study on the situation of land dominated by pastoral communities confirmed numerous challenges and effects that were posted by range land fragmentation program. The challenges made it halt midway since they were not environmentally sustainable and the prospects for pastoral livelihood were threatened. Land fragmentation on these lands had immediate effects and challenges such as: breakdown on the traditional cultural institutions of the nomadic lifestyle and destruction of the pastoral system by losing the grazing land and restricting livestock movement along the traditional migratory route (Sherlund et al., 2002).
The land fragmentation pattern restricted the communities to very marginal areas which led to a lot of human conflict on the few available grazing grounds and water points, a case of Gabra and Borana of Ethiopia (Sherlund et al., 2002. Finally, the land fragmentation practice led to land degradation through encroachment and invasion of state resources like state forest and wet land which is a threat to biodiversity. These land fragmentation effects and causes are not any different in the Kenyan context though much of the studies done on the topic were carried out in some regions like Rift valley, Lake region and Mt Kenya regions, (Njeru (1978), Okoth (1985), Odingo (1985).There are gaps in terms of knowledge and research on other regions like Northern and North Eastern parts of Kenya on land reform matters that needs to be exploited.
Another field research done in Ethiopia around Lake Tana basin, Wakoloni area by Gatachen Adugna, (2005) of a case study of two watersheds Gish-Abbay and Angereb on livestock production decline, confirms that land fragmentation is a major determinant in animal production. Traditionally, livestock in the study area are kept for different purpose such as for providing food, fiber, employment, as a means of saving because farmers regard livestock as a safeguard for sudden cash requirement as they represent a considerable capital resource, (Adunga, 2005). These animals are sold in time of need for food, credit repayment, to pay taxes and other arising situations. In addition, livestock are also viewed as a source of various food products like, milk, and meat, for draft, threshing, sharecropping and transportation. Oxen are kept both for ploughing and fattening.
Because animals are used in the farm operations, a common existence between crop and livestock enterprise is a common phenomenon of smallholder farmers within the area. They interact with each other in that animals provide farm power and cow dung in exchange for forage from the crop residues and by-products. The availability of cash from the sale of livestock and livestock products serve as a source of cash when farmers are in urgent need of cash for their crop production activities.
The survey result indicated that, cattle and sheep are the most important animals reared in

Gish-Abbay watershed. Like the other parts of the zone the animals kept in the watershed are mostly indigenous breeds. This is due to the suitability of the environment, the nature of grazing, low cost of purchase, and their economic contribution in farm income generation, (Adugna, 2005). In other words in Angereb watershed cattle, oxen, goats and donkeys are the most important animals reared due to the suitability of the environment and presence of better feeds.
Livestock population showed decline in numbers both in Gish-Abbay and Angereb except bulls, between 1997 and 2004. The declining trend of livestock in numbers in both the watersheds also led to low livestock production and was attributed to the reduced grazing and browsing areas caused by land fragmentation, (Adugna, 2005).
2.4 Attitude of farmers towards land fragmentation
Farmers have varied attitudes towards land fragmentation practices. Tan et al., (2005) notes that the farmers’ views and perceptions have been influenced by theories and facts from philosophers and scholars and above all, their practical experiences as they continually practice farming. Waller (1996) in his study confirmed that some farmers have positive attitudes and could turn negative aspects of fragmentation into advantages. His views supported the argument of inverse relationship theory by Schultz (1964).

The non- imperialist as they were referred to at the time believed that farmers with positive approach towards land fragmentation due to its crop diversification and risk management could produce better farm yields. Waller (1996) believed that various plots or parcels have different characteristics of soil fertility, water retention and altitude hence would produce more yields that can even offset disadvantages of distances between plots and travel cost.

Cheynov (1923) was the first person in Soviet Republic to illustrate the inverse relationship between farm sizes and productivity. He claimed the Kulaks in Russia had positive attitude and were able to get enough from their fragmented parcels that whenever their sizes of farms were increased yields would decline. His view was negative to the Soviet policies of collectivization. He was later on arrested, tried and eventually shot for his work.
In 1962, economic philosopher Amartya Sen, documented the same phenomenon in India and later in 1964 came the publication of the Schultz theory which argued about the inverse relationship between land holding sizes and productivity. Since then, more advocates came up. Some of the advocates were from different continents such as dozens of countries in Africa as claimed by Bennett (1996) and Kimhi (2006), in Asia by Akram-odhi (2001) and in Latin America Berry and Clinic (1979). In Rwanda, data by Byiringiro and Rordon (1994) found a 30% yield advantages from small fragmented holdings farms to justify the inverse relationship which too many empirical studies believe violates fundamental tenets of positive production function and economies of scale.

A lot of research projects led by a number   of researchers, Niraula (2005), Thapa (2007), Tan et al( 2008) and Ram et al,(1999), have attempted to explain the inverse relationship puzzle by evaluating the subsistence farming at household level as a traditional maximizing business entity, most probably from farmers who had positive attitude towards land fragmentation. Their conclusions and assumptions have been that there is no effect on a single parcel holding even if it is sub-divided or shared by others as long as the soil fertility characteristics is maintained or improved through biotechnological means for instances use of fertilizers and certified seeds, (Niraula and Thapa, 2005). The researchers’ assumption may be signs of hope to this study of Ugunja sub-county and situations of land fragmentation where small holdings if taken care of through improved biotechnology brings hopes of improved yields. 

Many empirical researcher just like Blarel et al., (1992) and the farmers who have negative attitudes towards land fragmentation believe that one major problem affecting agriculture production in many developing countries is land fragmentation (Rusi, 2002). They argue that  besides the few positive effects, land fragmentation have more disadvantages usually associated with inefficiency and poor allocation of resources leading to increased cost of production and hinders agriculture modernization or use of machines and tractors, (Wan and Cheng, 2001).Farmers argue that land fragmentation harms productivity through  increased transport costs from one plot to the other and aspects of waste of time especially the time workers spend travelling from farm to another plot and lengthy supervision making management to be difficult, (Blarel et al, 2005), case studies in Ghana.

The situation of land fragmentation as have been noticed in Ugunja sub-county needs to be addressed through joint understanding approach where all farmers volunteer to  support land reform programs through voluntary consolidation of small parcels to offer high economies of scale for the production of high value crops.

CHAPTER THREE
METHODOLOGY

3.1 Introduction
The focus of this chapter is on the methods that were used in carrying out this research study. The chapter highlights the study area description, research design, population, sample size and sampling techniques, research instruments, data collection procedures and the different methods of data analysis procedures and lastly how they were presented.
3.2 Area of Study
The study was conducted in Ugunja Sub-county which is part of Siaya County Nyanza Region refer figure 3.1; it is on the western part of Kenya.  The area boarder's one of the most attractive features, Lake Victoria, which is one of the largest lakes in Africa. Ugunja is bordered by the counties of Busia, Kakamega, Vihiga and Kisumu, KNBS (2009) all in the western part of Kenya. Ugunja is along Kisumu Busia high way which links Kenya and Uganda. Ugunja urban centre is 72km north of the nearest town, Kisumu which is at the shore of Lake Victoria. 
Ugunja Sub County in Western Kenya, Nyanza region is part of Siaya County as can be seen in figure 3.1 next page. The sub-county is a constituency, and is one of the six constituencies in Siaya County. It borders Ugenya constituency to the North West, Alego constituency to the South West, Gem constituency to the South East and Butere/Mumias constituency to the East.  The sub county is divided into two administrative divisions namely; Ugunja and Sigomere divisions which is further divided into 4 locations and 21 sub-locations. It has 3 newly created county wards namely: Sidindi, Sigomere and Ugunja. River Nzoia traverses the sub county and enters Lake Victoria through the Yala Swamp. The river can be able to facilitate large scale irrigation and power generation and is also used as a source of water for domestic purposes and also for sand harvesting. The physical features have a bearing on the overall development potential of the sub county. High altitude areas have higher rainfall hence suitable for agriculture and livestock keeping. The main soil type is ferrasols and its fertility ranges from moderate to low with most soils being unable to produce without the use of either organic, inorganic or in most cases both type of fertilizers.  Most of the areas have underlying murram with poor moisture retention. 
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Figure 1 map of the 47 counties in Kenya, inclusive of Siaya County
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Fig 3.1: Maps of Kenya showing Siaya County, map of Siaya County showing Ugunja sub-county and lastly map of Ugunja sub-county.

3.2.1 Location and physiographic conditions of the area
Ugunja sub-county lies within the equator and is 40km south of the equator on latitude 00 10’52.97’’N meaning equator equally divides the county into two halves.  It also lies along the Eastern longitude that is longitude 340 17’47.04’’E East of the prime Meridian. The sub-county covers an area of 201.0 square kilometres with a population of 88,458 people represented by 21,150 households (KNBS, 2009). The area is therefore densely populated with an average density of 440 persons per square kilometre, ranking among the most densely populated regions of the sub Saharan Africa (KNBS, 2009). The dense population implies that the high number of households may put a lot of pressure on the limited available land leading to land fragmentation which affects food security.
The topography of the area is generally low lying as it slopes towards the lake hence forming part of the lake basin with few ridges and gentle slopes.  The River Nzoia and its streams such as Wuoroya, Huludhi all flow into Lake Victoria and provide topographical situation of Ugunja, Odada (2006).
Ugunja, Siaya County experiences the tropical climate throughout the year. It has the annual rainfall range between 1,100mm and 1,700mm, temperature range of 100-150 (climate-data organisation). It has a bimodal rainfall pattern with long rains falling between March and June and short rains between August and November.
Farming is the main occupation of the area, done mainly through mixed farming for subsistence purposes. Crops like maize, beans, millet, sorghum, sugarcane, fruits and vegetables are also grown. Despite most parts of the area receiving favourable climate, subsistence crop farming and keeping of local breeds of livestock is common. This implies that the main source of food and income for the people of Ugunja comes from agricultural activities (Munyanga, 2003). This is why the study and the concern on food security situation in the area are timely and important.
Farmers sell their surplus produce in the local markets. In the past, the residents of Ugunja used to grow cotton and coffee as cash crops but do not grow them any more due to unreliable markets and small sizes of land as a result of land sub-division. The food crop farming trend leads to the high rate of food insecurity with most areas going without foodstuffs or importing from neighbouring Busia county and Uganda,The area experiences high poverty index at 57.9%  KNBS, 2009meaning that over 50% of the population live below the poverty level or earn less than one dollar per day.
3.3 Research Design
The study adopted a descriptive survey approach in order to find out the relationship between land fragmentation and the food security in the sub-county.  Descriptive survey was a suitable approach for the study since large groups of population were interviewed and a number of households sampled purposively or randomly (Kombo and Delno, 2006).
Descriptive survey highlighted the facts as they existed since observation and direct administration of questionnaires was part of the tools for data collection and finally collected data was analyzed and described by both descriptive and inferential statistics such as Chi Square (x2)correlation coefficient  through use of SPSS software ((Mugenda and Mugenda, 2003).).
3.3.1 Population and Sampling Procedure
The population of study involved all the total number of households in the Sub-county since it is assumed that each household at least had a small piece of plot for cultivation. Ugunja Sub-county has 21,150 households KNBS (2009). Majority of the households own ancestral plots while few own private or purchased plots of land. This was the sample frame from which the sample size was obtained.
To determine the sample size used in the study, the study used simplified Krejcie and Morgan formula as depicted below;
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Where; 
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= table value of chi-square @ d.f =1 for desired confidence level 0.05

N=Population Size

P=Population proportion (assumed to be .50)

d= degree of accuracy (expressed as a proportion 0.05)

This implies that; 
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Ugunja sub-county has five locations hence to ensure well representation in the study, stratified random sampling procedure was used, where respondents from Central Ugenya, West Uholo, South Ugenya, North Uholo and East Uholo were considered equitably in the study as shown in table 3.1.
Table 3.1 Stratified distribution of sample size (n=378).
	Location 
	No. of Households
	Sample size calculation
	Sample size

	Central Ugenya
	4,253
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	76

	West Uholo
	4,284
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	77

	South Ugenya
	5,739
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	102

	North Uholo
	3,236
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	58

	East Uholo
	3,638
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	65

	Total 
	
	
	378


On the other hand, purposive sampling technique was used to select officials from the Ministry of Lands and Survey and Respondents from the Ministry of Agriculture and Livestock Developments who provided qualitative information on land sizes', Land registration, land sub-divisions and crop yields or produce respectively. This was done in order to acquire secondary data or information to back up the research findings.
3.5 Data collection Instruments
According to Creswell (2003), questionnaires were suitable for the study as they could be administered to a large number of respondents in a short time with no extra personnel.  Borg and Gall, (1996) indicated that it guarantees a high respondent rate. Observation allowed the researcher to see for himself and hence address the objective of farm acreages and sizes in relation to food production in order to draw conclusion. For the sake of this study, instruments used were questionnaires, interview schedules and observation schedules. The selection of these tools had been guided by the nature of the data that was to be collected, the time available as well as by the objective of the study as highlighted below.
3.5.1 Questionnaire 
Questionnaires were suitable for the study as they could be used to gather data in a short time. Willis (2008) contends that questionnaires enable a researcher to explore topics that may be uncomfortable to informants and make the researcher get first hand information. It is therefore suitable due to the African belief and superstition surrounding people and their properties. Such beliefs may hinder respondents from discussing essential information and quantifying their property. The study used semi-structured questionnaires with a number of pre-set questions and a number of multiple choices as shown in appendix E page 73.
These questionnaires were used for collecting quantitative data. Given the large number of household members in Ugunja sub-county, the use of a questionnaire was effective for capturing many respondents. Due to the large population the researcher came up with sample size of 378 questionnaires out of which 334 questionnaires were responded to. The questionnaires were divided into two sections as indicated in appendix E ; the section giving the personal information of the respondents and that which provide information based on the thematic areas such as land ownership, inheritance and fragmentation, food production and attitude of farmers towards land fragmentation as guided by the research objectives.
3.5.2 Interview schedules 
This research study used interview schedules/guides to collect qualitative data from the selected officials from the Ministry of Lands and Survey and respondents from the Ministry of Agriculture and Livestock Developments who provided qualitative information on land sizes, Land registration, land sub-divisions and crop yields or produce respectively.  The interview guide was used to obtain qualitative information based on the study objectives. It consisted of semi-structured questions based on study objectives in which the feedback given was recorded accordingly as shown in appendix C in page 70. 
3.5.3 Observation schedule
 The research used observation schedule/check list to indicate areas of observation in the field and to take photographs. The following areas were observed and taken into consideration, the lands subdivisions and land sizes, the crop plantations and the crop yields and the grazing land and the number of livestock as seen in appendix D page 72.
3.5.4Validity of the Questionnaire

Validity of instruments is critical in all forms of researches and the acceptable level is dependent on logical reasoning, experience and professionalism of the researcher. The researcher discussed the contents of qualitative data with the supervisors before conclusions and generalizations were made in order to uphold content validity. The researcher also noted down and interpreted the circumstances upon which arguments were made. This ensured that all responses and sentiments were scrutinized before being accepted as valid findings of the study questions in the instruments with respect to the study objectives or research questions of the study.

3.5.5 Reliability of Questionnaires

Reliability presents the degree of consistency demonstrated in a study. The researcher tried to maintain a high level of reliability in this study by ensuring that questions in the interview schedule were designed using clear language that was easy to understand by the respondents. This interactive approach to information collection allowed the researcher to elaborate and clarify questions in order to elicit reliable responses.

3.6 Data Analysis
The quantitative data analysis was done based on the objectives and research questions of the study.  The data collected was coded and fed in the computer for analysis using the Statistical Package for Social Sciences (SPSS) vs 19. In the study both descriptive and inferential statistic were used to analyze the data to produce measures of central tendencies like frequencies, mean, mode and chi square. While qualitative data obtained from open ended interview questions ware organized into themes and Sub themes later used for result and discussion analysis.
3.7 Ethical Considerations

Denzin & Lincoln (2004) states that the researcher has to be careful to avoid causing physical or psychological harm to respondents by asking embarrassing and irrelevant questions, threatening language or making respondents nervous.
 For the purpose of this study, respondents were informed about the nature and purpose of the study, what would take place during the interviewing session and that there were no risks involved. They were guaranteed that all data gathered from them are coded to protect their identity and privacy. In addition, they were informed that the study is basically for academic purposes and not for any future considerations for any form of support and that they were entitled to a summary of the outcome of the study if they so wish. They were assured of confidentiality and they were also told that they were free to decline.
CHAPTER FOUR

RESULT AND DISCUSSIONS
4.1 Introduction

This chapter provides data analysis, presentation, interpretation and discussion of the findings as per the guided research questions respondents. The objectives of study were as follows; causes of land fragmentation, effects of land fragmentation on crop farming and livestock production and attitude of farmers toward land fragmentation in Ugunja sub-county Siaya County.
4.2 Response Return Rate analysis
This study had a total number of 378 major respondents (household members) who were administered with the questionnaires. According to the response return rate based on the questionnaires that were returned and duly filled, 334 respondents participated in the study, implying that the response return rate was 88.4%, as indicated in table 4.1 below. This shows that 44 respondents did not participate, with most of them citing that they did not comprehend the questions being asked even after the questions were simplified for them. This response return rate was achieved because of the researcher determination in which he organized house to house visit in the early parts of the day and made call backs to the respondents to ensure that everybody participated. 
Table 4.1 Response Return Rate Analysis
	
	Response return rate analysis

	                                                                                                                 Percentages             

	
	
	

	Targeted Respondents
	
	100

	Respondents who participated 
	
	88.4

	Respondents who failed to participate
	
	11.6


Table 4.2, next page, indicates the response return rate per location. Ugunja sub-county has five distinct locations which were Central Ugenya, West Uholo, South Ugenya, North Uholo and East Uholo. From the survey results, the response rate was a very promising one for greater and well detailed results as out of the total of n=378 expected, a total of n=334 responded, making it easier for discussions and drawing conclusive results.
The sample size of 378 that were expected to be interviewed was proportionally divided to the five locations in Ugunja. From Central Ugenya, a target of 76 respondents was expected but the return rate for those who managed to answer was 68 and from West Uholo a target of 77 respondents was expected and only 67 responded. From South Ugenya a total of 102 questionnaires was given for the same number as a target and the return response was 91. From North Uholo instead of 58 targeted respondents 51 responded and lastly from East Uholo 57 responses were received instead of 65 targeted. This in the end presented a total of 334 respondents who responded to questionnaires instead of the 378 expected from the provided questionnaires in the five locations of Ugunja Sub County.
Table 4.2 Response return rate as per the locations in Ugunja Sub-County
	Location 
	Targeted respondent per location
	Response return rate per location                    
	Percentage (%)

	Central Ugenya
	76
	68
	89

	West Uholo
	77
	67
	87

	South Ugenya
	102
	91
	89

	North Uholo
	58
	51
	88

	East Uholo
	65
	57
	87

	Total 
	378
	334
	


4.3 Socio-demographic information of the respondents

While investigating the demographic information of the respondents, respondents were asked to indicate their ages, gender, level of education, and area of specialization as farmers and dependants. There were two groups of respondents, 334 from the households who responded as shown in table 4.3 and the next were the ten respondents from the Ministry of Lands, Agriculture and Livestock, who were administered using interview schedule and their demographic information is in table 4.4.
Table 4.3 next page shows the demographic information of the household respondents. This information is crucial in order to investigate how the demographic characteristics of the respondents related to food production in the area. Table 4.4 shows the demographic characteristics of the officials since the information influences how they discharge their mandate in the sub-county.
Table4.3: Socio-demographic characteristics of the respondents from the households (n=334) 

	Characteristics 
	Frequency 
	Percentages 

	Age 
	
	

	Below 20 years                                   
	11
	3.3

	21-30 years                                         
	85
	25.4

	31-40 years
	99
	29.6

	41-50 years
	64
	19.2

	50 years and above
	69
	20.7

	Gender of the Respondents
	
	

	Male 
	174
	52

	Female
	160
	48

	Level of Education
	
	

	None
	69
	20.7

	Primary certificate
	151
	45.2

	Post primary certificate
	114
	34.1

	Area of specialization 
	
	

	Crop husbandry 
	104
	31.1

	Horticulture 
	43
	12.9

	Livestock
	66
	19.8

	Marital Status
	
	

	Widow/widower
	30
	9.0

	Divorced
	3
	0.9

	Married
	255
	76.3

	Single
	25
	7.5

	Separated 
	10
	3.0

	Family size /dependant 
	
	

	0
	52
	15.1

	1-5
	119
	35.6

	6-10
	92
	27.5

	11-15
	36
	10.7

	Above 15
	15
	4.4


Table4.4: Socio-demographic characteristics of the respondents from the Ministries (n=10) 

	Characteristics 
	Frequency 
	Percentages 

	Age 
	
	

	Below 20 years                                   
	-
	-

	21-30 years                                         
	-
	-

	31-40 years
	03
	30

	41-50 years
	06
	60

	50 years and above
	01
	10

	Gender
	
	

	Land ministry 
	
	

	Female 
	2
	20

	Male 
	5
	30

	Agricultural ministry 
	
	

	Female 
	1
	10

	Male 
	2
	20

	Marital status
	
	

	Widows /widowers
	1
	10%

	Divorced 
	0
	0%

	Married 
	7
	7%

	Single 
	2
	20%

	Separated 
	0
	0%

	Level of Education and Training
	
	

	None
	-
	

	Primary 
	1
	10

	Secondary 
	4
	40

	Post-secondary  
	5
	50

	Area of Specialization
	
	

	Administration registry 
	1
	10

	Board member
	2
	20

	Land survey
	2
	20

	Land Economic
	1
	10

	Horticulture
	2
	20

	Crop husbandry 
	2
	20


In table 4.3 respondents’ age was very important since it helped in determining who was actively involved in the agricultural production. From the response, the mean age which was 38.4 was falling between the modal ranges of 31-40 years. This can be deduced that the productive age of 31-40 was actively involved in the acquisition and production of agricultural goods and it was followed by the age bracket 21-30 at 25.4 percent, with the youths below 20 years showing no much interest on agricultural activities since they are either in collage or school or have gone to look for white collar jobs. This was also a factor that greatly affected the food security, mainly in North Uholo location, South Ugenya location and East Uholo location. The study found that over 20.7% of the farming activities were only left to the aged above 50 years as the young and active leave for urban areas in search of jobs as shown in table 4.3                                          
When respondents were asked on their marital status, majority were to be married at 76.3% while only 7.5% were single and the widows/widowers were 9.0 % as per table 4.3. This implies that married couples followed by widows/widowers are the most active group involved in agriculture. They most probably have dependants to support unlike the other groups such as single who are majorly youths and have probably gone for white collar jobs in the urban. Though the assumption made for married couples was on the possibility of having dependants, the question by the questionnaire on the number of household dependants was poorly responded to as respondents answered by giving the number of extended families, something contrary to what the researcher needed which was the information on the immediate family of the respondent i.e. as sons and daughters who have hereditary rights to the land.
Based on the respondents’ sex information, it depicts that there were more females than males in the study as depicted by majority of the respondents at 52%. This concurs with the KNBS, (2009) statistics which also found that the ratio of male to female in this region is almost equal, although there were more females than males. This means that women are more actively involved in agriculture than men and know to rely on traditional village that produces low yields 

On the question of who owns the land, only 55.4% were sure to have got lands on their names, while 34.5% were not sure of owning land and were either staying at the land lords apartments or in their father’s land which had not been sub divided meaning the family land is still in blocks.10.2% on the other hand were not sure whether they had lands to themselves or even needed the land, these were mainly the newly married women who believed in culture that land ownership is preserved for men, (Atieno 1989).
Table 4.3 also indicated level of education where the study found that majority of the respondents at 45.2% had only preliminary education. This implies that education level had affected their agricultural practices and perception about land fragmentation. Due to inadequate information and knowledge on land management techniques, many were still practicing traditional agriculture such as tilling the land with a hoe and crop monotony, (Plate 1) these practises would then entrench food scarcity and poverty in the area. 
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Plate 1: A woman hoeing land at the village of Umala within Ugunja sub-county, Siaya County.

Source: Researchers Field photos (2014)

Demographic findings on table 4.3 supports those of Oladele (2005) who also found that adoption of factors such as age, farming experience, and training received, socio-economic status, cropping intensity, aspiration, economic motivation, innovativeness, source of information and agent credibility had positive and significant association with good land use in terms of agricultural production. In one of the field observations, the researcher found that in most cases, farm activities especially crop production was left for the female sex, who would then use traditional methods of land tillage such as use of hoes as shown in the picture above (plate 1). The use for trillage lada efficiency since one canot accomplish farm propagation within specific time on small parcels and big forces will be left unattended.
Based on farmers occupation or specialization on the activities of farmers in the area, the study established that most of the residents of Ugunja sub-county practiced both livestock and crop production as depicted on table 4.3implying that land sub-division would influence greatly their agricultural production capacity.
Table 4.3 illustrates dependants/family size as follows; only 15% had no dependants depicting those who were single and newly married couples. Over 80% had dependants ranging from 1-15 that include immediate family members, sons, daughters and extended family. The mean family size is… this depicts a very high dependency ratio in the sub county and may enhance the land sub division if ever customary land inheritance is to be continued as culture demands.
Table 4.4 showed the age, sex, marital status, experience, level of training and staff establishment of the respondents who were interviewed. The table revealed that the age bracket of the employees ware on mature group (30- 40 and 41- 50) people with high productive capacity. Out of the ten respondents only one was above 50 years of age. The same was revealed on their marital status as out of 10 only two ware not married. On the gender issue1/3 rule was applied in both the officers as female gender formed 1/3 of the males both in the Lands office and Agriculture and Livestock Ministry office.

Table 4.4 further revealed that all officers had formal education since they acquired post secondary education and training except one who had elementary education and was a land board member representing the community.  
The level of training as outlined in table 4.4 further played an important role in their judgment, reasoning and decision making. It is on this ground that attainment of highest qualification in training of Land staff as surveyors and land economists means that they had ample knowledge and expertise to discharge their mandate on land matters, on the other hand, the moderate training and education of the land board members is an added advantage as they are the representatives of the people who needs to interpret land issues to the people.
A realization was made on the area of specialization for the agricultural officers leading to a conclusion that there was biasness on the choices of specialization areas, seeing as all of them were either in crop husbandry and horticulture. While other specialties like animal husbandry, veterinary services and even artificial insemination services were lacking, and this would greatly impact negatively on the livestock production in the sub-county.
When it came to staffing, the number three for the agriculture officers indicated on table 4.4 seemed to be very small staff establishment to accommodate and manage a whole sub county with five locations. This may lead to lack of extension services to the farming community.
4.4 Causes of land fragmentation
This was the first study objective which sought to determine causes of land fragmentation that leads to dismal food production in Ugunja sub county, Siaya County. To achieve this, respondents were probed on method of land acquisition, land tenure systems, average size of land and the comparison of average size of present land to the ancestral land. 
4.4.1 Method of land acquisition in Ugunja sub-county
The study revealed that farmers used various methods of acquiring land , 68.3% of the farmers indicated that they inherited the land, 26.3% indicated they bought, 2.7% indicated they leased, while only 1.5% obtained the land as a gift from friends and relatives as shown in figure 4.2.

Figure 4.1.Methods of land acquisition in Ugunja sub-county 
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From the results in figure 4.1, it is clearly evidenced that majority of the respondents acquired the land through inheritance. This was a factor promoting land sub- division as all the off springs share the land they inherited from their parents, hence average sizes of plots reduces and machine efficiency reduces leading to a reduction in yields. 
This response supports the findings by Blarel et al. (1992) in their study on economics of farm fragmentation. According to their findings, most of the lands in African societies are acquired through inheritance, and that inheritance and customary practices led to land fragmentation as people divide their land to achieve equitable distribution among their heirs as customs demand. In addition to inheritance, land buying at 26% plays a major role in sub division of once large parcels into smaller parcels that reduce the carrying capacity of livestock. And with reduced number of animals the livestock production also reduces. 
4.4.2 Land Tenure System

The study also sought to investigate the land tenure system in the study area as this was found to be one of the contributing factors to land sub-division, as illustrate in the table below. The table depicts that majority of the respondents at 66.8% had acquired their land through ancestral tenure. 
Table 4.5. Land tenure system in Ugunja sub-county
	Variables 
	
	Percentages 

	Ancestral tenure
	
	   66.8

	Leasehold
	
	   3.3

	Private
	
	  18.0

	Squatter
	
	   2.7


This implies that land will continue to be fragmented to keep with the customary demand. Similarly Bizimana and Ferrer (2004) in their study on land sizes and fragmentation in Southern Rwanda found that most of the lands were under ancestral tenure hence could be passed on and inherited by the heirs on equitable distribution.
4.4.3 Average Size of Land

Respondents were also asked to indicate the average size of their lands in terms of acres. Out of the 334 respondents that participated in this questionnaire, only 304 were able to answer the question with 44.0% having land acreage between 0-1acres, 33.8% had between 2-3 acres, and 8.4% indicated 4-5acres, while a paltry 4.8% had above 5 acres as indicated in the table 4.6 below.

Table 4.6 Average size of the current land within Ugunja sub-county, Siaya County (n=304)
	Variables 
	 
	Percentages 

	0-1acre
	
	44.0

	2-3 acre
	
	33.8

	4-5 acre
	
	8.4

	above 5 acres
	
	4.8


Table 4.6 above shows that majority of the respondents had a mere 0-1acre, attest to land fragmentation practice that had been going on in the society. Njeru (1978) also found that due to the customary tenure in cultures, the father had the responsibility of dividing his holdings equally among his sons hence reducing the original size of the land. These response concurs with the explanation by one of the land officers interviewed who revealed that areas of Ugunja sub county along the tarmac with semi urban centres towns like Ugunja, Sidindi, Rang’ala and Sigomere have been influenced with urbanization leading to a lot of land buying’s that has contributed to  land fragmentation in addition to inheritance.
Further findings added that the bigger acreages of 2-3 and 3-4 acres could only be found on the periphery locations of North Uholo and Ugenya South bordering Kakamega County where a bit of cash crop growing of sugarcane was practiced in addition to food production.
4.4.4 Size of respondents’ land and fathers’ or ancestors’ land compared
When comparing the size of the present land with their ancestors’, the study showed that majority of the respondents at 66.8% revealed that their land was comparatively smaller after sub-division as shown in the table. 

Table 4.7 Comparing the size of land with the ancestors’ after sub-division (n=334)
	Variables 
	 
	Percentages 

	Mine  is smaller
	
	66.8

	Mine  is bigger
	
	3.6

	Mine  is the same
	
	4.2

	I  cannot tell
	
	15.9


This table shows that owing to the customary trends such as land inheritance, there is continuous land sub-division, which decreases the size of the land and ultimately affects food production.
Through interview, the land officers were in agreement that land is a major factor in economic growth of Ugunja since it is a factor of production of agriculture and forestry, besides its use for settlement. Land fragmentation that comes as a result of customary inheritance of land, is so far the easiest method of sub division as most beneficiaries lack title deeds and simply depend on agreement from elders to acquire their parcels. 
Table 4.8 Reasons for lack of title deeds in Ugunja sub-county
	Variable
	
	Percentage

	Corruption
	
	18.5

	Lack of awareness
	
	33.3

	Process too long
	
	14.8

	Too expensive
	
	29.6


A report from the Lands registrar at the sub-county, confirmed that Land reform program of the 1970s, led to land consolidation program in many households through voluntary negotiations to swop isolated parcels into one holding that were further left in block without registration.  The reform process had not reached its logical conclusion by registering lands with title deeds hence the lack of titles deeds in many households. 
The study revealed that only 30% of households own title deeds, while the rest of the household lands were untitled. There were numerous reasons given for lack of title deeds as outlined in table 4.8 above, such as ignorance of the importance of the title deeds by land owners and  also, the process of acquiring a title deed being too expensive and out of reach for many residence of Ugunja. As such, most land buying transactions are preferably conducted on undocumented or untitled lands showing that lack of title deeds is a cause of land sub-division simply because buyers and sellers typically enter into an agreement that is witnessed by local assistant chief and in some cases like Uholo; the agreement is entered by clan elder. Neither the agreement nor the transaction itself is recorded or registered in any way, unlike the process of  title deeds which involves surveyors and land registry making the process too long and costly
4.5 Effects of land fragmentation on Crop and Animal Farming
In the second research objective, the study sought to evaluate the effect of land fragmentation on crop farming and livestock production. To achieve this objective, respondents were probed on the size of land left for crop and animal production, staple food commonly grown, average yield, number of cattle kept and comparison of the yield of crops and livestock with the previous yield prior to land sub-division.
Land fragmentation may have some advantages especially in dispersed plots in cases where there are differences in soil quality and crop diversity. This view is supported by inverse relationship theory of (Schultz, 1964). This view confirmed that if fragmented plots could be sustained well with fertilizers and certified seeds, then fragmentation will not be viewed as a negative phenomenon. Those who oppose the inverse relation theory supported the view that very far off dispersed plots maybe disadvantaged in terms of travel cost and time while moving from one plot to the other. Another major disadvantage realized is poor allocation of resources that may lead to increased cost of production and hence may lower the yields.
Plate 2, field photo below shows a farmers parcel in Ugunja sub-county of land fragmented into smaller portions and are separated by a different species of trees reducing the farm size in general and thus, reducing the farm produce at the end of harvest but at the same time the split lands indicate that the small parcels were well managed as could be seen from the photograph below.
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Plate 2; a parcel of land fragmented into various portions to plant different food species.
4.5.1 Size of Land left for crop and animal production

In finding out the actual size of land that were left for agricultural activities, the study found out that, 64.4% had only 0-1acre for agricultural practice, while only 2.4% indicated had above 5 acres for agriculture as shown in table 4.9.
Table 4.9: the actual farm size left for agriculture
	Farm sizes
	 
	Percentages

	0-1acres
	
	64.4

	2-3acres
	
	17.1

	4-5acres
	
	2.4

	above 5acres
	
	2.4


Table4.9   shows that the amount of land left for agriculture and food production was comparatively small, implying that food security in the area was also negatively affected. This response concurs with Laure et al (2007) who also found that size of the land influence crop yield and that small piece of land for agriculture meant low crop yield and low profitability.
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Plate 3: Mzee Otieno Ojwang’s sub-divided land for inheritance.
One of the respondents, Mzee Otieno Ojwang’, from central Ugenya illustrated how his 2 acre parcel of land is sub-divided into three different portions in order to allocate each of the parcels to his three sons (plate3).
In one of the observation (plate 4) below made by the researcher, it was observed that the size of land left for crop production was small to the extent that in most cases respondents were forced to till even their homestead, leaving very little for animal grazing. Plate 4 below was taken from one of the areas in West Uholo location, Ugunja sub-county.
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Plate 4: Tilling of the homestead as a result of less size of land size left for agriculture
4.5.2 Crops Commonly Grown

Respondents were also probed on the type of crops majorly grown in the area. This was imperative in order to find out the reason for not growing other crops in the available size of farm. According to the study findings, 55.4% of the respondents indicated maize, beans, millets, 27.6% mentioned vegetables, and 12.9% indicated potatoes and cassava, while only 4.1% indicated sugarcane as shown in figure 4.2 next page. 
Figure  4.2,  clearly show that only crops that require small size of land such as maize, beans, millet, potatoes and vegetables were majorly grown, while those that required big size of land such as sugarcane were not common. This was in line with Okoth (1982), in his study of African land tenure and agricultural production. In his study, he found that the excessive sub-division as an impediment of agricultural development because of inefficiencies that comes with owning a small unit which limits modern agricultural techniques.
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Figure 4.2 Crops commonly grown
4.5.3 Average Yield for Crop

The study also sought to investigate the amount of yield respondents could realize from the staple crop maize in their current piece of land. This was crucial in order to find out the effects of land fragmentation on crop yield. According to the study findings, 67% indicated that they received 0-3 bags of maize yield, 21.5% indicated 4-5 bags, while only 11.5% could manage to obtain above 5 bags as shown in table 4.10 below.
	Table 4.10 Average maize yield in Ugunja sub-county, Siaya County(n=304)

	Yields (acre)
	
	 Percent
	
	

	
	0-3bags
	
	67.0
	
	

	
	4-5bags
	
	21.5
	
	

	
	above 5bags
	
	11.5
	
	

	
	
	
	
	
	


Majority of the respondents were recording low yields from their parcels of land, justifying the effects of land fragmentation on yields. Awotide and Agbola (2010) in their study on relationship between land fragmentation and maize farmers’ productivity similarly found that there was a direct relationship between size of land and amount of crop produced. Low yields came from small average plot sizes and high yields came from big acreages.
The findings are further justified by the chi-square test analysis to show the significant association between size of land left for agriculture(table 4.9) and yield produced (table 4.10), where it was found that (χ2 d.f.  2,=1.16, p=0.05), implying that there is a significant relationship between size of land tilled and yield produced.

Table 4.11 Chi-Square Tests showing the significant association between Size of land and yield (n=304)
	ITEM CATEGORY 
	OBSERVED 
	EXPECTED 
	x2 CALCULATED 
	x2 TABULATED 

	0-1 Acres & yields 0-3 bags 
	224
	304
	0.06
	

	2-3 Acres & yields 4-5 bags 
	65
	304
	0.20
	

	4-5 Acres & yields above 5 bags 
	15
	304
	0.90
	

	
	
	
	Ƹ x2= 1.16
	d.f2,x2=5.991,@0.05


x2 @ d.f = 2@ 0.05
4.5.4 Number of livestock kept in Ugunja sub-county, Siaya County  
Table 4.12 below revealed the number of cattle which were the common livestock kept per household in addition to other livestock like goats, sheep’s & poultry.

Respondents were asked to reveal the number of herds of cattle they owned that were sustainable by their size of land. The study reveals that majority of the respondents at 44.0% had only 1-2cows, 33.8% had 3-4 cows, 8.4% had between 5-6 cows, while a paltry 4.8% had above 7 as indicated in the table 4.12. 
Table 4.12: Shows the response to the number of cattle’s kept (n=304)
	No. of cattle
	
	Percent
	
	

	
	1-2cattle
	
	44.0
	
	
	

	
	3-4 cattle
	
	33.8
	
	
	

	
	5-6 cattle
	
	8.4
	
	
	

	
	above 7 cattle
	
	4.8
	
	
	


Table 4.12 shows that most of the residents in this area had few number of herds kept and one of the possible justification for this could be small size of grazing field. Such low average size plots cannot sustain large number of cattle. This response concurs with the results obtained by (Rahman and Rahman, 2008) who also in their study on effects of land fragmentation on firm profitability found that due to land sub-division, crop and livestock produce decreased. This was because there was no sufficient land to grow fodder for animals or to be left as grazing land, while in terms of crops, limited land limits proper practice of crop production.
In order to determine the exact relationship between the farm sizes and number of cattle kept a rank correlation coefficient relationship was used using the field observation results of farmers at Umala sub location central Ugenya, Ugunja sub county as indicated in table 4.13 and figure 4.3
Table 4.13 showing farm sizes and cattle kept from respondents at Umala sub location, central Ugenya in Ugunja Sub County.

	Farm acreages
	4
	2
	3
	5
	2
	5
	6
	2

	No. of cattle
	6
	2
	3
	6
	1
	3
	4
	1


Figure 4.3
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The scatter gram figure 4.3 indicates a generally direct correlation between the farm acreages and the number of cattle kept meaning that as the farm acreages become low, the number of cattle kept also reduces in the sub location and the same trend happens generally in the sub county.
When the exact degree of correlation between the farm sizes and the number of cattle kept was to be determined the mathematical formula for Rank Correlation Co efficient 
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The Rank correlation coefficient of 0.822 is closer to +1 that indicates a very strong or perfect relationship existing between farm sizes and number of cattle kept meaning that in Ugunja sub county as the farm  sizes reduces due to land fragmentation, the number of cattle kept also reduces and thus reducing yields or milk production from cattle.
Table 4.13 indicated that cattle are the most common livestock kept compared to others goats and sheep. Farmers had many reasons why traditionally, cattle in the study area were kept.  They were kept to provide food, fiber, employment, as a means of saving because farmers regard livestock as a safeguard for sudden cash requirement as they represent a considerable capital resource.
These animals are sold in time of need for food, credit repayment, to pay taxes, dowry and other domestic requirements. In addition, livestock are also viewed as a source of various food products like, milk, and meat, for draft, threshing, sharecropping and transportation. Oxen are kept for both ploughing and fattening purposes.

4.5.5 Crops and livestock yields compared with previous yield prior to land sub-division

Respondents were also asked to compare their yield with the previous years before land sub-division took place. According to the table 4.14 findings, it is revealed that majority of the respondents at 63.4% indicated that yields for the previous years were more compared to the current 24.1% indicating that the yields reduced; while 12.5% indicated that there were no change in the yields.
Table 4.14: Comparison of current yields and previous yields prior to land sub-division (n=334)
	Variables 
	 
	Percentages 

	Yields were less 
	
	24.1

	Yields were the same
	
	12.5

	Yields were more
	
	63.4


Table 4.14 shows that land fragmentation reduces yields. These same views are also supported by that of Mwabeza and Gaynor (2002) in their study on land fragmentation in Uganda. According to their findings, rain fed agriculture and crop production reduced. These confirm similar effects and challenges of land fragmentation like reduced agricultural production, inefficiency and hindrance to modernization of agriculture as researched in Ugunja Sub County.

When agricultural officers were asked about the average yield per acre of lands, there was a realization that low turnout yields were produced with the number of bags ranging from 2-3 per acre as relayed in table 4.10. This shows that subsistence farming is still practiced in small fragmented parcels.   
4.6 Attitude of farmers towards land fragmentation and food production 

In the third research objective, the study sought to explore the attitude of farmers towards land fragmentation and food production. Therefore, respondents were asked to indicate their opinion on whether land should be further divided, problem of land fragmentation and their general perception on land fragmentation. 
When respondents’ opinions were sought on whether land should be further sub-divided or not, 67% were opposed to the idea while 33% indicated otherwise as in figure 4.4. This shows that majority of the respondents did not approve land fragmentation practice as the idea could limit proper participation on agricultural activities. Figure 4.4 below revealed the outcome of opinion sought from households on whether their land should be further sub-divided or not.
 Figure 4.3 whether land should be further divided
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Figure 4.4 findings concurs with the findings of Blarrel et al., (1992) who also found out that although land fragmentation still persist in the contemporary society, most of the society members do not like the idea  since it affects their decisions on farm land production and performance.
Generally, the agriculture officers were in agreement that their attitude towards land fragmentation is positive since in either of the cases of disadvantages and advantages of land fragmentation, all depends on how farmers maintain and sustain   soil quality and drainage for the sake of good crop yields and stall feeding for livestock production.
4.6.2 Problem of land fragmentation
Figure 4.5shows responses from respondents when they were also asked to indicate what they knew of the problems on land fragmentation. The findings reveals that majority of the respondents at 58.5% linked the problem of land fragmentation to land being too small for settlement and agricultural production while 19.7% indicated that land fragmentation encouraged land conflict and 15.5% indicated that it encourages land inheritance and lastly 4.8% could not identify the problem associated with it. This shows that land fragmentation is associated with various demerits of sub division and land productivity which could be counterproductive to land productivity. 
These findings supported that of Nguyen et al., (1996) who after investigating the effects of land fragmentation on production cost, crop output and technical efficiency of rice producers in China, found that this trend impacts negatively on the agricultural activity and the food availability since whatever is produced from the farms cannot sustain the households. This fits well with the contemporary situation in Ugunja where yields from staple food of maize cannot sustain households till the next yield is harvested. 
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Figure 4.5 Major problem of land fragmentation.
4.6.3 General Perception on land fragmentation
In order to investigate the attitudes of the respondents on land fragmentation, a likert scale was used as an attitude scale to test whether they agree or disagree or neutral on the following statements as shown in table 4.15.
TABLE 4.15: Attitude or perception of households on land fragmentation (n= 334)

	Statements
	Agree
	Neutral
	Disagree

	                                                                 
	 n
	%
	 n 
	%
	n
	%

	Fragmentation has led to reduced farm land.       
	226
	67.8
	33
	10.00
	74
	22.2

	Fragmentation has led to reduced yields
	192
	57.5
	40
	12.0
	101
	30.5

	Fragmentation has led to land disputes
	190
	57.3
	38
	11.30
	106
	31.7

	Fragmentation has led to a peaceful coexistence
	173
	51.8
	27
	8.0
	134
	40.20


According to results in table 4.15, majority of the respondents at 67.8% agreed with the view that land fragmentation reduces farm land that could be meant for agricultural production hence lowering yields. This conforms with the findings of Laure et al., (2007) who found that fragmentation and sub-division are frequently viewed as detrimental to agricultural productivity and obstacle to modernization of agriculture. 
Table 4.15 also found that majority of the respondents at 57.3% viewed land fragmentation as a source of land disputes such views were supported by land disputes cases in land board and lands office. However, based on the positive effects of land fragmentation, the study found that majority of respondent at  51.8% agreed that  land  fragmentation had led to peaceful co-existence especially among family members who believed that once the land is sub-divided, then each and every benefactor could manage their land in his/her own way.

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction 

This chapter provides the summary of findings, conclusions and recommendations based on the study findings presented in chapter four. In addition, it also provides suggestions for further study in specific areas related to the variables that were under study.
5.2 Summary of the findings

The main objective of this study was to investigate land fragmentation and food security in Ugunja Sub-County, Siaya County. According to the study findings, majority of the respondents were females and had low level of education at only primary school certificate. This was found to influence negatively their agricultural farming practices and food security in the region. The study also found that majority of the residents of Ugunja sub-County acquired their land through inheritance as indicated by 68.3% of the respondents, and this was found to encourage land fragmentation.
 Based on land tenure, the study found that most of the lands in this area were under ancestral tenure, as supported by majority of the respondents at 66.8%. Land fragmentation on the size of land, the study found that majority of the respondents at 44% had a mere 0-2acre, as a result of   practices in the area. 

In the second study objective, the study found that although the practice of land fragmentation was a common practice as demanded by the prevailing culture, the size of land left for agricultural production was diminishing. According to the study findings, majority of the respondents at 64.4% indicated that they had only left 0-1acres of land for agricultural activities. Based on crops grown, the study found that majority of the respondents at 55.4% were growing crops such as maize, beans, millets, which do not require big size of land such as sugarcane and other cash crops. On average yield, the study found that as a result of land fragmentation, majority of the respondents at 67% indicated that could only receive 0-3 bags of crop yield. On the other hand, based on the number of livestock kept, the study revealed that majority of the respondents at 48.4% had only 1-2cows, 37.2% had 3-4 cows, and 9.2% had between 5-6 cows, while a paltry 5.3% had above 7 cows. This shows that most of the residents in this area had few number of herds kept and one of the possible justification for this could be small size of grazing field as a result of  that could not sustain large number of cattle. 
In the third research objective, the study found that majority of the residents was not for the opinion of land fragmentation as the practice would not support their success in agricultural production. The study further found that most of the respondents linked the problem of land fragmentation as the land being too small for settlement and agricultural production, encouraged land conflict and land inheritance. 
The study also revealed that, majority of the respondents that supported the view that land fragmentation reduced farm land that could be meant for agricultural production and also led to reduced yields in both crops and livestock production. It was also found that majority of the respondents at 68.3% viewed land fragmentation as a source of land disputes. However, based on the positive effects of land, the study found that majority of the respondents at 51.8% supported that  had lead to peaceful co-existence especially among family members who believed that once the land is sub-divided, then  each and every benefactor could manage their land in his/her own way.

In the forth research objective, the study sought to explore the advantages of land consolidation. Based on the respondents’ opinions, it was found that through land consolidation, farmers could use tractors better. This view was supported by majority of the respondents at 78%. The study also found that most of the respondents at 67% were for the opinion that land consolidation promotes modern farming. Based on the farm yield, the study found that land consolidation promotes yield of crops and livestock, as well as providing enough grazing fields for the livestock.

5.3 Conclusion

In conclusion, based on the study findings, it can be concluded that there are several causes of  land fragmentation but majorly, land inheritance and land selling were some of the major causes. Land fragmentation was found to be having more disadvantages than its merits especially when it comes to its effects on crop and livestock production, given that it decreases amount of crop yield, livestock rearing and encouraged land conflicts. Based on these findings, most of the residents of Ugunja sub-county do not advocate for land sub-division but instead opted for buying of land elsewhere. It can also be concluded that through land consolidation, most of the farmers could practice modern agriculture such as tilling using tractors and sparing other land spaces for animal grazing and growing of  fodder for animal feeds.
5.4 Recommendations 

Based on the study findings, the study recommends that;

a) The government policy makers should review settlement plan policies and come up with policies that encourage land consolidation with the view of promoting food production through modern agricultural practices. The community should be sensitized on the benefits of land consolidation with the view of promoting their food security. 
b) The Government and other stakeholders should offer incentives. These incentives could consist of tax credits, other government-supported schemes, improved access to credits or could be attached to other programs such as access to leasing of state-owned land or technical support from the extension service. These incentives would encourage modernization of agriculture for improved food production even on small parcels.
c) General recommendation on family planning to reduce population pressure on the available land. Residence of Ugunja sub county needs to be sensitized to encourage population movement or migration to purchase land elsewhere where there is space to reduce the burden of land subdivision.  
d) The last recommendation to the people of Ugunja sub-county should include sustainable land management strategies to be put in place. Such sustainable approaches could improve food security even if the lands are sub divided as long as agriculture technology is in place.
In general, sustainability refers to meeting the needs of the present generation without compromising the needs of the future generations. Sustainable development is improving people's material well being through the utilization of the resources at a rate that can be

sustained indefinitely. 
Sustainable agriculture is indeed concerned with the proper natural resource management and

abatement of land degradation, since land (or soil) is a basic factor in this sector. Proper soil

management aiming at improving the condition of the soil by actively integrating soil

conservation practices with strategic policies can enhance agricultural productivity, food

security and sustainability, and thus have positive impact up on growth perspective irrespective of whether land is fragmented or not.
5.5 Suggestion for further research 

The following area is recommended for further research; a study should be done on factors hindering land consolidation as this will deepen understanding on effects of land fragmentation on food security. 
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Appendix A:
QUESTIONNAIRE FOR AGRICULTURE OFFICER IN UGUNJA SUB-COUNTY SIAYA COUNTY ON LAND FRAGMENTATION AND FOOD SECURITY .

This questionnaire is intended to gather data purely for academic purposes.  I am a master’s student at Jaramogi Oginga Odinga Univesity of Science and Technology undertaking research on land fragmentation and food security in Ugunja Sub-county of Siaya County.

I am sincerely requesting you to spare your time and volunteer information on the items listed in the questionnaire. The information provided will be treated with necessary confidentiality and used for intended purposes only. I thank you for your co-operation in advance. 

SECTION 1: DEMOGRAPHIC DATA ON QUESTIONNAIRE

Please tick ( ) appropriately. 

1.1        As an agricultural officer in Siaya County, your jurisdiction is confined to?
Sub-county 

Division 

Location 

County

1.2 Tick also where your information on personal data falls within the table below in case space is not enough then write in the space provided below. 
	AGE  RANGE
	GENDER
	MARITAL 

STATUS
	EDUCATION

LEVEL
	WORKING EXPERIENCE
	LEVEL OF 

TRAINING

IN AGRIC.
	AREA OF 

SPECIALIZATION.

	Below 20 years
	Male
	Single
	Primary level
	Below 5 years
	Certificate
	Crop husbundry

	21-30

Years
	Female
	married
	“O” level
	6-15 years
	Diploma
	Horticulture 

	31-40

Years
	
	Divorced
	“4” level
	16-25 years
	Bachelor degree
	Livestock

	41-50

Years 
	
	Separated
	Graduate
	26-35 years
	Masters degree
	Veterinary

	50 years and above
	
	Widow/

widower 
	Post 

Graduate 
	Above 36 years 
	PHD


	Others

Specify 


2.0      Land tenure and land ownership 

Please tick the correct alternative appropriately as possible. 

2.1 
In your opinion what is the most common land tenure in your area of work?

Private 

Lease 

Communial 

  Squarter   

2.2 
Apart from the most common tenure in your area which other tenure exists? 

Private 

Communial 

Lease 

Plantation 

2.3 
Do most households/farmers in your area have individuals registration land titles?

Yes 




No 

2.4 
If No above what is the most common reason for lack of titles

i) ___________________

ii) ___________________

3.0 
Inheritance and land fragmentation.
3.1 
In your opinion how do most households or farmers acquire land? 

Buying 
Leasing 
Communal 

Inheritance 

Gift 

3.2 
Apart from the most common mode of land acquisition practiced, is there any other mode? Specify.

Gift 


Lease 


Buying 

Inheritance 

3.3 
For those who depend on inheritance from ancestral land, how readily do heads of households release or share the family land? 

More willingly 

reluctantly 


never willing to give.  

3.4 
Sharing family land leads to land fragmentation. In your area what is the average number of small plots or parcels curved out of the family land? 

Two 


Three 

Four 


More than five 

3.5 
The number of subdivisions of a households land will depend on _____________

How big the land is 




how many dependants 

How wealthy the household head is 


where in the land?  

3.6 
Do you agree that household heads normally give out or share their lands equally or fairly to their dependants? 

Strongly disagree 

Disagree

Agree

Strongly agree 

3.7 
If you disagree in 3.6 above list possible biasness that normally exist in respect to the land inheritance. 

(i) ________________

(ii) _______________

(iii) _______________

3.8 
Rate from most to least reasons why people inherit parcels of land or give out / parcels to their heirs in your area. 

Most 

Neutral 
Least 

Cultural requirement 

Home errection 

Crop cultivation 

Livestock keeping 

4.0
Land uses and food production.

4.1
As a field officer working in the area across the farms what is the current average range of farm sizes per household. 

0-1 acres 

2-3 acres 

4-5 acres 

Above 5 acre 

4.2
Compare the current average sizes of farms you`ve chosen above and the farm sizes 5 years down the lane. (2008)

They were the same 


Farm sizes were bigger 

Farm sizes were smaller 


Not sure. 

4.3 
Choose the response that agrees with your view or opinion on the statements below. 

                                                                                                                                                                                                                Strongly Disagree AgreeStrongly

Agree 

Disagree 


(a) In your area farms are economically utilized 

(b) Farm are left idle

(c) Famers/households do adopt modern 

farming techniques 

(d) Farms are too small to produce any yield 

4.4 
Name the staple food planted most in your area of work ________________________

4.5 
In your opinion what is the average yield per acre of that staple food.

1-2 bags/acre              3-4 bags/acre      
5-6 bags/acre 
            Above 6 bags/acre 

4.6 
Compare that current average yield you`ve chosen above and the yield that used to be there on the same farm 5 years ago. 

Yields were more                  Yields were less  
    The same 

       Not sure 

3.6. 
Name the most common livestock type in most households in your area of work. 

Goat 


Sheep 


Cattle 


Pigs 

3.7. 
What are the average number of that common livestock type shown above in (3.6) per household. 

1-2 animals 

3-4 animals 

5-6 animals 

Above 7 animals 

3.8. 
Compare the average number of animals currently per households and how the average number of animals was 5 years ago or by 2008. 

Average was less 
      


Average the same 
  

 Average was high 


            Not sure

3.9. 
In your opinion are the current crop yield and produce from the livestock per household sufficient enough to sustain the family to the next season? Answer 

Yes 


or 


No 

4.0. 
If No above in 3.9 then what are the possible reason or reasons by rating the alternative on a scale of 1 to 5 where 1 is least rating and 5 is most rating.

Rate 1-5 

(i) Poor soils that lack nutrient

(ii) Small size parcels due to numerous subdivision

(iii) Poor seeds

(iv) Late planting 

(v) Unreliable rainfall in the sub-county

(vi) Low quality breeds 

4.1. In your opinion what are the possible remedy to the farm yields? 

(i) ________________

(ii) ________________

(iii) _______________

5.0 LAND SUB-DIVISION AND ATTITUDE OF FARMERS.

5.1 State one advantage of land consolidation to a farmer.

	Settlement 
	Planting of one type of crop 
	Use of tractor is possible 
	Farmers can rent


5.2 Do farmers agree easily to their land parcels being further sub-divided?

	Strongly agree 
	Agree 
	Don’t agree
	Strongly don’t agree


5.3 State one major problem of land fragmentation to a farmer.

	Land available for settlement
	Land become too small 
	Inheritance is possible 
	Farmer can produce many crops


5.4 Would you like the traditional land inheritance practices to continue?

	Yes                                    or                                   
	  No 


5.5 If NO above then what options should farmers adopt?

	Allow sons to be squatters 
	      Buying 
	Leasing  land 
	Settlement purposes


APPENDIX B

QUESTIONNAIRE FOR MINISTRY OF LANDS OFFICERS AT THEIR SUB-COUNTY OFFICE AT UKWALA – UGUNJA AND UGENYA SUB-COUNTY.

This questionnaire is intended to gather information purely for academic purposes. 

I am a master’s student at Jaramogi Oginga Odinga University of Science and Technology (BONDO) currently undertaking a research on land fragmentation and food security in Ugunja Sub-county Siaya County.
 I am sincerely requesting you to spare your time and volunteer information on the theme listed on the questionnaire. The information provided will be treated with the necessary confidentiality and used for the intended purposes only. I want to thank you in advance for your co-operation. 

1.0 SECTION 1: DEMOGRAPHIC OR PERSONAL INFORMATION

1.1 In the table provided below with personal information. Tick () where you fall in the boxes provided. In case yours is left out then indicate in the space left for you. 

	AGE  RANGE
	GENDER
	MARITAL 

STATUS
	EDUCATION

LEVEL
	WORKING EXPERIENCE
	LEVEL OF 

TRAINING

IN AGRIC.
	AREA OF 

SPECIALIZATION

	Below 20 years
	Male
	Single
	Primary level
	Below 5 years
	Certificate
	Boardmember 

	21-30

Years
	Female
	married
	“O” level
	6-15 years
	Diploma
	Administration officer

	31-40

Years
	
	Divorced
	“4” level
	16-25 years
	Bachelor degree
	Land survey

	41-50

Years 
	
	Separated
	Graduate
	26-35 years
	Masters degree
	Registry

	50 years and above
	
	Widow/

widower 
	Post 

Graduate 
	Above 36 years 
	PHD


	Others

Specify 


2.0       Land ownership and land tenure

2.1 
In your opinion, how do most people in Ugunja acquire their land? 

Buying 

Leasing 
     Ancestral inheritance 
             Gift 

2.2 
Apart from the most common mode of land acquisition above, is there any other method specify

 _______________

_________________

2.3 
What is the most common land tenure in Ugunja Sub-county? 

Private 

Communal 

Leasing 

Squatting 

2.4 
Apart from the most common tenure system cited in 2.3 are there other systems available. 

Specify
 ___________________

___________________

2.5 
According to your opinion or records what is the approximate percentage of households in Ugunja with individuals’ title deeds. 

______________________

2.6 
How about the approximate percentage of those without.

_____________________

2.7 
In your opinion what are the reason for lack of title in Ugunja? 

__________________________

__________________________

3.0      land fragmentation and land reforms

3.1 
Out of the cited tenure system in Ugunja above which one encourages numerous sub-divisions? 

Communal 

Private 

Leasing 

Squatting 

3.2 
The nature and sizes of family may determine the nature of sub-divisions, in your opinion, what is the average acreage range of sub-divisions parcels in Ugunja?

0 – 1 acre 

2 – 3 acre 

4 – 5 acre 

Above 6 acres 

3.3
 Compare the average acreage range of sub-divided parcels per household currently and those 5 years ago.

Acreage sizes were the same 


Acreage sizes were bigger 

Acreage size were smaller 


Not sure

3.4 
In your opinion give reasons that you think has led to numerous land sub-division.

(i) _________________________

(ii) ________________________

3.5 
Comment on Kenya Government land reform policy referred to as land consolidation and registration of title from 1960s – 1970s in our sub-county. 

Comment whether you agree or disagree with the following on the same policy. 

Agree 
Disagree

· It led to amalgamation of separated parcel 

· It led to increased fragmentation 

· It led to most people getting title deeds

· It led to land consolidation 

· It led to improved food production 
4.0 
Land conflicts and food production

4.1 
In your opinion as an officer which common land disputes are normally brought before you that may lead to land sub-division (tick more than) 

Boundary disputes 

Land buyer/seller disputes  

Land grabbing 

Squatting

Poor land distribution to the heirs

Infertile land 

4.2 
In your opinion what is the most possible cause of land dispute above? 

Culture 
   Population pressure  
      Land tenure 
       Land laws 

4.3 
For (Q 4.3 – 4.6) give your opinion whether YES or NO on the following statement with respect to food security in Ugunja Sub-County. 

YES 

NO 

4.3 Land conflicts leads to low crop yield

4.4 Numerous land sub-division leads to increased 

food production

4.5 Numerous erection of new homesteads leads to

 low crop yield

4.6 Negative attitude of farmers towards land 

fragmentation leads to dismal food production. 

5.0 LAND SUB-DIVISION AND ATTITUDE OF FARMERS.

5.1 State one advantage of land consolidation to a farmer.

	Settlement 
	Planting of one type of crop 
	Use of tractor is possible 
	Farmers can rent


5.2 Do farmers agree easily to their land parcels being further sub-divided?

	Strongly agree 
	Agree 
	Don’t agree
	Strongly don’t agree

	
	
	
	


5.3 State one major problem of land fragmentation to a farmer.

	Land available for settlement
	Land become too small 
	Inheritance is possible 
	Farmer can produce many crops


5.4 Would you like the traditional land inheritance practices to continue?

	Yes                                    or                                   
	  No 


5.5 If NO above then what options should farmers adopt?

	Allow sons to be squatters 
	        Buying 
	     Leasing  land 
	Settlement purposes


APPENDIX C:

INTERVIEW SCHEDULE FOR AGRICULTURE AND LANDS OFFICERS IN UGUNJA SUB-COUNTY, SIAYA COUNTY ON LAND FRAGMENTATION.
SECTION 1: 
Introduction: (greetings) my name is Obonyo Vincent, a resident of Ugunja sub-county and a student of Jaramogi Oginga Odinga University undertaking a masters in Geography.

I would like to interview you, asking you questions about your background and field of work on the topic of land fragmentation and how it affects food security in Ugunja sub-county.

I hope to use this information in confidence and strictly for academic purposes only and also to know you better and how you serve the people of Ugunja sub-county.

The interview would take a short time and I hope you will not mind sparing fifteen minutes of your busy schedule for the questions.

Section 2: 
Demographic data 
i. Let me begin by asking you your age and how long you have worked as an officer in this sub county.
i. As for your education, may I ask of your highest academic qualification level and your area of specialization
ii. SECTION 3:
 Land fragmentation causes
2 In your opinion,

(a). what are some of the economic use of land in Ugunja sub-county.
---------------------------------------------------------------------------------------------
(b). Is land fragmentation rampant in Ugunja sub-county.
----------------------------------------------------------------------------------------------
(c). If yes above then what are the main causes of land fragmentation.
------------------------------------------------------------------------------------------------
(d). what are the average household land sizes in acreage per location.
------------------------------------------------------------------------------------------------
SECTON 4:
 Land fragmentation effects
3 As an officer,

(a). How does land fragmentation affect the land sizes.
-------------------------------------------------------------------------------------
(b). How does land fragmentation affect the crop yields.
---------------------------------------------------------------------------------------------
(c). How does land fragmentation affect cattle keeping.
-----------------------------------------------------------------------------------------------
(d). from your data in your office, what is the average yield in bags per acre of h staple crop. (Agriculture office)
-----------------------------------------------------------------------------------------------
SECTION 5:
 Officer’s attitude on land fragmentation
4 In your opinion as an officer,

(a). is it true that land fragmentation is rampant due to lack of land registration and title deed.
-------------------------------------------------------------------------------------------
(b). what percentage of households in Ugunja pocesses title deeds.
---------------------------------------------------------------------------------------------
(c). what reasons do you have for the general lack of title deeds in the area.
-----------------------------------------------------------------------------------------------
(d). what are some of the advantages of land fragmentation.
Am very grateful for the time you have accorded me and I hope you will not mind if I call you later for more questions or any clarification.
Otherwise, thank you.

APPENDIX D:
OBSERVATION SCHEDULE 

	Check list 
	Particulars 
	Observations 
	Remarks 

	1. 
	Land subdivisions and plot sizes 
	
	

	2. 
	Crop plantations 
	
	

	3. 
	Crop yields 
	
	

	4. 
	Number of cattle and type of livestock 
	
	


APPENDIX E:
THE QUESTIONNAIRE FOR HEADS OF HOUSEHOLDS IN UGUNJA SUB-COUNTY ON LAND FRAGMENTATION AND FOOD SECURITY.
This questionnaire is intended to gather information purely for academic purposes. 

I am a masters student at Jaramogi Oginga Odinga University of Science and Technology (BONDO) currently undertaking a research on  and food security in Ugunja Sub-county Siaya County. I am sincerely requesting you to spare your time and volunteer information on the theme listed on the questionnaire. The information provided will be treated with the necessary confidentiality and used for the intended purposes only. I want to thank you in advance for your co-operation. 
SECTION A: DEMOGRAPHIC OR PERSONAL INFORMATION 
1.1 in the table provided below with personal information, Tick (   ) in the box provided, where you fall in the boxes provided. In a case where yours is left out then indicate in the space left for you.
	AGE  RANGE
	GENDER
	MARITAL 

STATUS
	EDUCATION

LEVEL
	WORKING EXPERIENCE
	LEVEL OF 

TRAINING

IN AGRIC.
	AREA OF 

SPECIALIZATION

	Below 20 years
	Male
	Single
	Primary level
	Below 5 years
	Certificate
	Crop husbundry

	21-30

Years
	Female
	married
	“O” level
	6-15 years
	Diploma
	Horticulture 

	31-40

Years
	
	Divorced
	“4” level
	16-25 years
	Bachelor degree
	Livestock

	41-50

Years 
	
	Separated
	Graduate
	26-35 years
	Masters degree
	Veterinary

	50 years and above
	
	Widow/

widower 
	Post 

Graduate 
	Above 36 years 
	PHD


	Others

Specify 


(i) As head of household do you have a plot of land of your own? 

Yes 





No 

(ii) If NO above then your house is on whose parcel of land? 

Father 

Grandfather 

Husband 

Land lord 

(iii) As head of the household who are your dependants and specify the number. 

No 

Brothers 

Sons 

Daughters 

Wives 

Others specify 

SECTION:B:NATUREOFTENUREANDLANDSIZES                                             2.1      As head of household the land where your house is found was acquired through which method. 
Buying 

Inheritance 

Leasing 

Gift 

2.2 
The method of your land acquisition above falls under which tenure?  

Private 
      Ancestral tenure 

Leasehold 

Squatter 

2.3 
Your total average land size falls under which bracket of acreage. 

0-1 acre 

2-3 acres 

4-5 acres 

Above 5acres 

Please specify land portion under agriculture ______________ acres and land portion under homestead ______________ acres. 

2.4
Compare the total acreage of your fathers or grandfathers 5 years ago with your current land size after the sub-division.

My acreage size is smaller 


My acreage size is bigger 

My acreage size is the same 


I can not tell 

2.5 
Give your opinion or comment on the effects of sub-division or fragmentation of the ancestral land. Comment whether you agree or disagree with these statements.  

Agree 
Neutral   Disagree 

· Fragmentation has led to reduced farm land 

· Fragmentation have led to improved crop yield 

· Fragmentation have led to land disputes 

· Fragmentation have led to peaceful co-existence 

among the family members 

SECTION C:  AND FOOD SECURITY
3.1 
How big was your fathers` land parcel before any sub-division? 

0 - 2 acres 

3 - 4 acres 

4 – 6 acres 

more than 6 acres 

3.2 
Is the land still intact as it was 5 years ago or has there been any sub-division? 

_______________________________________________________

3.3 
If there has been any sub-division then to how many heirs or beneficiaries? 

________________________________________________________

3.4 
And what has been average share acreage of one benefactor? 

0 – 2 acres 

3 – 4 acres 

5 – 6 acres 

Above 7 acres 

3.5 
What is the actual size of your farm? 

  
0 – 2 acres 

3 – 4 acres 

5 – 6 acres 

Above 7 acres 

What portion is reserved for homestead ______________ and what portion is reserved for farm land ____________

3.6 
What type of staple food do you grow or which crop do you plant in your farm? 

_______________________________________

3.7 
Do you plant cash crop? _________________________ 

If yes which cash crop? __________________________ 

3.8 
What is the average yield in your farm from the staple food?

0 – 1bag 

2 – 3 bags 

4 – 5 bags 

Above acres 

3.9 
Compare the yield currently in your farm and the yields that could come from your father farm 5 years ago. 

Yields are the same 
            
Yields currently are less 

Yields are more 


I`m not sure. 

Can the current yield from your farm sustain your family up to the next season?

YES 



NO

If no where do you get your surplus food?

______________________________

4.0 
If the current yields are low then can you guess any reason for the difference? 

______________________________

4.1 
What types of animals do you keep? 

______________________________

4.2 
If you keep cattle’s, then what`s the approximate number of cows in your herd? 

1 – 2 cows 

3 – 4 cows 

5 – 6 cows 

Above 7 cows 

4.3 
Compare the number of herds of cattle your father or grandfather used to keep and the number you are keeping. 

I keep many animals as before 


Keep few currently 

I keep same number 



             I am not sure

4.4 
Give your opinion or comment on the effect of land sub-division or fragmentation of the family land with respect to food security. State whether you agree or disagree with the comment. 
4.4 land fragmentations exists due to populated pressure

Agree 


Disagree 

Not sure 

4.5 Small sub-divided parcels lead to low crop yield 

Not true 

Agree


Disagree 

Not sure 

4.6 Farms now can use tractors better than before 

Agree 


Disagree 


Not sure 

4.7 Modern farming techniques can easily be applied 

Agree 


Disagree 


Not sure 

4.8 Number of cattle kept has gone down with 

Agree 


Disagree 


Not sure 

4.9 s has made people adopt new farming techniques and skills 

Agee 



Disagree 


Not sure 

5.0 LAND SUB-DIVISION AND ATTITUDE OF FARMERS.

5.1 State one advantage of land consolidation to a farmer.

	Settlement 
	Planting of one type of crop 
	Use of tractor is possible 
	Farmers can rent


5.2 Do farmers agree easily to their land parcels being further sub-divided?

	Strongly agree 
	 Agree 
	    Don’t agree
	      Strongly don’t agree


5.3 State one major problem of land fragmentation to a farmer.

	Land available for settlement
	Land become too small 
	Inheritance is possible 
	Farmer can produce many crops


5.4 Would you like the traditional land inheritance practices to continue?

	Yes                                    or                                   
	  No 


5.5 If NO above then what options should farmers adopt?


	Allow sons to be squatters 
	       Buying 
	 Leasing  land 
	Settlement purposes

	
	
	
	


 APPENDICES F:ACTIVITY BUDGET

	CORE ACIVITY
	ITEMS/ PARTICIPANTS
	UNIT COST
	COST (KSHS)

	· Consolidation of literature and approval.

· Designing and developing research instrument.

· Research introduction and training (7 days)

· Pre visits to study sites 3 (days)

· Pilot survey

· Allowances

· Finalizing of research instruments  (typing ,photocopying flip papers and markers)

· Main field data collection 3 months.

· Data processing and analysis and report writing 

· Purchases

· Tuition fees

· Contingency 10%
	· Library search and internet travelling subsistence expense 200 per days x 20days.

· Typing and photocopying research instruments. 

· Transport for researcher and two research assistants to Siaya 500 x 7 x 3

· Transport and subsistence for the researcher and to research assistants 500 x 3days x 3

· Transport and subsistence and research assistant 500 x 2days  x 1

· Two research assistants 500 x2 x2days

· 200 questionnaires

· 60 flip papers  x 15

· 10 markers x 150

·  Ream of writing paper  x 500

· 2 packets of pens

· 3 pairs of boots/gums

· 3 notepads  x 25 x 6

· Travel, accommodation and subsistence for researchers 3 x 120 x days x 300.

· 1 researcher and two research assistants @ 3 x 60days x 300

· 1 laptop, computer and accessories

· 3 reams of paper @ 3 x 500


	@ 200

@ 500

@500

@ 500

@500

@100

@15

@150
@500

@500

@700

@25

@300

@300

@45000

@500
	4000/=

6000/=

10500/=

4500/=

1000/=

2000/=

900/=

1500/=

500/=

1000/=

2100/=

450/=

108,00/=

54000/=

45000/=

1500/=

5000/=

25000/=



	TOTAL
	
	
	274,950/=


APPENDIX G:WORK PLAN
	Activity
	Period
	Responsible party
	Expected outcome
	CRITICAL Assumption 

	· Consolidation of literature and approval of proposal 
	February – May 2014
	Researcher 
	Literature consolidated 
	Upon vetting of the proposal

Availability of funds 

	· Designing and developing research instruments
	June 2014
	Researcher
	Research instrument designed and developed 
	Need to improve upon instruments designed 

	· Research induction and training 

· Pre-visit to study sites

· Pilot survey 
	July 2014 
	Researcher and researcher assistants 
	Training 

Pre visit 

Pilot study 
	The researcher assistant may need refresher courses

	· Developing a sampling frame

· Sampling done and subjects identified  
	August 2014 
	Researcher and research assistants 
	Sampling frame and sampling 
	Review of the sampling 

	· Main field data collection i.e. field work 
	September – October 2014 
	Researcher and researcher assistants
	Raw data collected 
	No impediments on the way 

	· Data analysis and presentation
	November 2014 
	Researcher
	Draft report
	Data processing should be timely 

	· Verifying of draft research report 
	December 2014
	Researcher
	Research report
	Minimal corrections 

	· Submit final report in hard and soft copy 
	December 2014 
	Researcher 
	Final research report 
	On approval by the supervisor 


Ind. V


Number of plots.


Average plot sizes.


Distance from plot to plot.








Dep. V


Crop yields.


Farming methods and technology.


Profitability.





Int. V 


Poverty level.


Level of education.


Standard of living.


Population sizes.
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