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OPERATIONAL DEFINITION OF TERMS

Bodaboda: A motorcycle taxi

Cereal: Any edible components of the grain of cultivated grass. Cereal grains are grown
in greater quantities and provide more food energy worldwide than any

other type of crop. For the study the focus was on maize.

Cereal loss Refers to the decrease in ddidfood mass available to households for
consumption throughout the different segments of the supply chain. In
addition to quantitative loss, food products can also face a deterioration of

quality, leading to a loss of economic and nutritional value.

Food waste Refers to food losses resulting from household decisions tardifood
that still has value.Food waste is most often associated with the behavior
of the retailers of the foodervice sector andf the consumers, but food

waste and losses take place all along food supply chains.
Myethya:  Women groups

Post harvest cereallosses Quantitative and qualitativenintendedoss inmaizewhich
makes it unavailable or unfit for human consumption, occurring during any
of the variousphases of postharvest marketing and storagdn this
context we specifically refer to the time frame from harvest until marketing
or consumption. This incties food lost due to insects, rodents or

microbial growth during storage

Utaa: A type of cereal (maize storage) constructed abovértéwoodfire placeused

for storage anfbr preservation by smoking.

Xiv



ABSTRACT

Food security in foodleficit countries in sutbaharan Africaemains a big challenge
Yet, a large volume of food, valued in excess of USD 4 billion (grain alone), is harvested
each year. The United Nations predicts that 1.3 billion tons of food produced is lost
globally. This hapgns duringpostharvestoperations every year in a world where over
870 million people go hungryln Kenya,30-40% of the total cereals produced yearly are
lost due tgpostharvesthandling inefficiencieswhichimpactn e gat i vel yfoodn f ar |
security. Despite the recorded continugdstharvestcereal losgPHL), which is an
important and complementary factor to food security, hunger and malnutrition, it has not
received the required attentiorSpecifically, in Wikililye Location factors influencing
householdpostharvestcereal lossare notdocumented.Studies done have concentrated
onthe effectof aflatoxinson maize Therefore this study sought tdeterminethe socie
economic, perceptions omnvironmental influence and postharvest management
strategies (storage) factonsfluencing householdpostharvestcereal lossn the study
area. The specific objectives of this studyere: describe theociceconomicfactors
influencing householdpostharvestcereal lossexaminethe influence ofthef ar mer s 0
perception oenvironmentafactors onhouseholdoostharvestcereal lossandinfluence

of postharvestmanagement strategies postharvestcereal loss The study was guided

by the Adoption Theory The study used a cresectional descriptive research design.
The study focused on householdsdnikililye location Thetargetpopulationwas3,149
households. Gusequently, a sample size of 3%&s determined using the Raosoft
software. A mixed methodapproach was employed, which allowed the use of various
complementary methods to collect both qualitative and quantitaiite A semk
structured questionnaire wasiministered to 34Bouseholds that were systematically
sampled; four key i n f o r rméerviews Gandfour focus group discussionsere
conducted with informantsvho were purposively selected. In addition direct
observatios were made on the household cereal storage faciliBeatistical Packages
for Social Science (SPSS) version\@dsused to analyzeugntitative data Descriptive
statisticswere generated and data are presemtedbles adrequencies and percentages
Qualitative data were analyzed thematically anelpresented in form of narratives and
verbatimquotations Findings ofthe study revealed that &3of the households in the
study areaxperienceaereal loss The main ecial economicfactorsthat influencepost
harvestcereal loss includgender, age, level of educatjomarketing of cerealand
alternative source foincome Factors like land size and source of livelihood also
influenced householghostharvestcereal loss The results rewal that only a small
number of informantg% perceiveenvironmentalssues as significarictorsimpacting

on householdoostharvestcereal loss.The study recommends thadcioeconomic issues
need to be addressed ffostharvest cereal loss in Wikililye is to be reduced.
Specifically, equal training opportunitiehould beavailed to both men and women to
allow them to gainknowledge on effectivepostharvestloss mitigation praices
Finally, the dormant storage facilities for the communal storage sysdtenid be revived
because they will contributa reducingpostharvesioss

XV



CHAPTER ONE

1.0 INTRODUCTION

The chapterdiscusseshe universal understanding pdstharvestcereal loss It presents

the relationship between different variables gmustharvestcereal loss The chapter
exami nes h o wharacterstics ihflodnagiostharvestioss of cerealsFurther,

the chapter covers the statement of the problem, objectives, research questions, scope and

significance of the study.

1.1 Background of the Study

The mainchallenge fomanygovernments, development agencies and policy formulators
is how to feed over 9.1billion people with safe food by the year ZB&€fitt, Barthel,

and Macnaughton2010. This is because about 70% extra food production will be
required to feed therfGodfray et al., 2010; Hodges, Buzby, aBdnnett, 2011; Parfitt et

al., 2010) Developing countries arnsideredo be where most of this populatiavill

be several b which are already facing crssiof food insecurity and hungerFood
production is currently being challenged by limited lamdreased subdivision due to
population pressuréncreasing urbanization, water and increased weather variability due
to climate change, and land use for +ioad crop productiorsuch as housinfParfitt et

al., 2010)

These intensify the concerns of the increasing food demaimdthe last few decades,
most of the countries have focused on improving their agricultural production, land use
and population control as their policies to cope withs timcreasing food demand
Empirical data indicating that 500% of the attentionhas been directed toward
increasing agricultural productiqilodges, Buzby, anBennett, 2011) However post
harvestioss (PHL), an important and complementary fadtasnot receive the required

attention Available evidence indicates that over the geanly a small percentage of



funding is allocated to research fpostharvestloss (Bourne, 1977;Bourne, 2017,
Kitinoja, Saran,Roy, andKader, 2011) This has contributed to an ongoing debate
among scientistgjevelopment agencies and policy formulators about the advantages of
agricultural inensification for higher productioriThe question is whether it will improve

or worsen food security and poverty of the households that lack the capacity to preserve
their excess productiofGreeley, 1986) It is partly because of this reason tiAdiass et

al., (2014)emphasize the need for research aimed at establishiegtdr® and causes as

well as thefactors contributig to cereal loss of smallholdrmers

Postharvest loss accounts for direct physical and quality Idbseseduce the economic
value of a crop, or make it unsuitable for human consumptiéecording toFox and
Fimeche(2013) the losses in severe cases can be up to 80% of the total produttien.
United Nations predicts that 1.3 billion tons of food produced is lost globally, during
postharvestoperations every year, in a world where over 870 million people go hungry
(FAO-World bank, 2010; Gustavsson, Cdueng, Sonesson, Van t@tdijk, and
Meybeck, 2011; Prusky, 2011) According to various studiegsee, for example
Kangoet hard|FAR R013) food losses still persist, while the number of food
insecure population remains unaccéptahigh. Food loss is a large and increasingly
urgent problem and is particularly acute in developing counffRsstavsson et al.,
2011) This is wherefood loss reduces income by at least 15% for 470 million
smallholder farmers @ahdownstream value chain actors.o$l ofthemare a part of the

1.2 billion people who are food insecurg-ood loss therefore,gives rise tofood
insecurity. Empirical data byGustavsson et al(2011) estimated cereal losses in the
Middle East and North Africa especially the regions of North Africa, West and Central
Asia during thepostharvestperiod to be 14.9%. Kader et al.,(2012) indicates that
reducing these losses in order to increase food availability and food security for the
Middle East and Nrth Africa population is much less costly than increasing production

by expanding production area and/or productivity per hectar@mhg/increasing their



imports. According toFood Corporatin of India in Asia alonepksedor cereals and oll

seedgange between 102%.

In India, a report from the World Bank estimated-I866 of cereal loss giostharvest

operation for the year 199@asavaraja, Mahajanashetti, amttagatti, 2007 Shah,

2013) The estimates further indicate thattopbetween 12 antlé million metric tons of

cerealdgs wasted each year and could meet the food demand of abotutloner d of | nd
poor populationNagpal andKumar, 2012) In African countries, the losses have been
estimated to range between 20% and 40%, which is considerably significant considering

the low agricultural activity in several regions of Afriggbass et al., 2014)FAO (2013)

further indicates that the total food losses in many African countries are estimated to be
worth $4 billion per year, an amount which can feed 48 million peofilpostharvest

loss on cereals isstimated to be high and account for abob%2of the total crop

harvested/oices Newslette(2006).

In a recent report byvorld Bank (2011) and the Food and Agriculture Organization

(FAO) of the United Nations; their data revealed that each year, significant volumes of
food are lost after harvest subSaharan Africa. FAO (2011b)termeditas A mi ssi ng
foododo in which they estilosmohdereals produced, 1kisur r e n't
lost to pest ad decay in susaharan Africa.A recent report byStathers, Lamboll, and

Mvumi (2015) shows hat postharvest loss in SubSaharan Africa is extremely
devastating. Twenty four percent of théotal populationin this region sufferdrom
undernourishment, and thigopulation is expected to double over the next 35years.
Losses per year in this region are equal to about $4billion Wdizh is13.5% of the

total cerealroduced, or enough food to adequately feed 48 million people for a year.
According toKimatu, McConchie, Xie, and Nguly2012) in Subsaharan regioydue to

poor postharvest management strategies, there has been a repeated cycle of food
production andpostharvestlosses which have systematically depleted the mineral

guality of the farm®xposing the region teubstantial food insecurity



A report of a joint FAO/World Banorya et al(2011) indicates thapostharvestiossof
cereal in Southern and Eastern Africa actsuor over 40 % of the totglostharvest
lossin Sub SaharanAfrica countries. This represents losses of about $1.6 billiomalue
yearly. According toFAO (2013)such lossesre equal to the annual calorieseded for
at least 20 million people or more than half of the value of totaiveddood aid by SSA
in a decad€Zorya et al.,2011a) In Ethiopia a study byDereje(2000) shows that the
magnitude ofpostharvestloss is tremendousnd ranges between5% to 26% for
different crops. In Uganda,(Africa Pog-hawvestLoss Information System [APHLIS],
2012) indicated thatpostharvestlosses of raize to be at average of 17.58%, which

translates t@an annual volume loss of 215,243.13 metric tons.

In Kenya, according to Cereal Growers Associatioi8% of the total cereal production

in Kenya islost due topostharvesthandling inefficiencies. This impactegatively on
farmes income, market supply, cereal prices and food security. A study done by
Wambugu, Mathenge, Auma, and Van Rheeng&009 in Siaya and Busiavestern
Kenyarepors a loss of cereals of 8000% due to est infestation and this hasdl¢o
serious food insecurity and poverty in the ar@apulationincrease has also contributed

to this state of affair In semtarid eastern regions of Kenya, studies dondBb#t and
Nguyo (2007) estimded an annual maize loss otd17% which translates in monetary
terms to1.8 million 90 kilogram bags valued at KSh 8.1 billio In Eastern Kenya
studies done bRRecha, Kinyangi, and Omon{2012) show that50% of grainlosses has
been experienced in the past 3 years due to invasion by aflatoxin producing fungi that
affect all types of grains produced.The reviewed literaturetherefore reveals the
urgency inmaking knownthe factors influencingostharvestcereal losghat could aid

in mitigating the food insecurity, curb hungand increase income to the farmers.



1.1.1Sociceconomic Factors and Househol®ostharvestCereal Loss

The causes and the preventionpaistharvestcereal losses necessarily involves more
than technical issues such as technology of food processing and storage, knowledge of
pest and pests control, deterioration of cereaBocial, economic anctultural factors
strongly affect the nature and magnitudgos$tharvestcereal losgDevelopment, 1978)
Grethe, Dembélée, and Dumé2011)observethat the factors contributing fmostharvest

cereal losses can be analyzed from the perspective of social and economic development.
They notedhat socieeconomic factors analgricultural technology were the main causes

of cerealpostharvestlosses especially in developing countrie$his study aims at
understanding how these factors influepostharvestcereal loss. Gender is asocial

factor thathas an effect on agriculture generallyd influencepostharvestcereal lossn
paricular. According toBala, Haque, Hossain, adajumdar (2010) majority of the

worlds agricultural producers are women: they produce more than 50% of the food that is
grown worldwide. Women arausually responsible for food processing and make amaj
contribution to food storagewhich has greater impact oposthawest cereal loss.
However Team and Dos@011)holds a different stance. Accordingttem agricultural

sector is underperformingncluding postharvestloss in part because women, who
represent an important resource in agriculture and the rural economy through their role as
farmers, labarers and entrepreneurs, almost in every place encounter more severe
constraints than men in access to productive resouidas. indicatedhat it is not clear

on whether womenontributeto postharvestcereal loss or not.

In Asia andAfrican regions women play a vital role in agricultural lalmoforce and
agricultural activitiesas a whole They male up aboub0 percent of the lalw force in
subSaharan Africa.In southern Africa40 percent and 50 percent in Eastern Afota
labor forceis made of womerfTeam andDoss, 2011) For instancan Kenya women
contribute to 75%of labaur force in agriculture (Kimani-Murage et al., 2011) This
indicates thatwvomen playan imperative role in agriculture and agricultural activities.

However, @spite being central to agricultural systems around the developing world, poor



women face barriers to preventipgstharvestcereal loss. They lackthe knowledge
about cereal standards so their produce is discarded at market, they have liregsdacc
tools for efficient posharvesting management or to a larger extent they are excluded
from producer associations through which products can be($@tens andCandel,
2014)

Gender influence orpostharvestloss of cereals has been viewed from different
perspective According to various studigsee for exampl8ayard, Jolly, anéGhannon,
2007; Dolixa, Carter, McDaniel, Shannon, abally, 2006; Mzoughi, @11; Newmark,
Leonard, Sariko, an@Gamassa, 1993jemale farmers have been found to be more likely
to embrace and adopt to change&kich can improve their livelihoodsThis is due to
their tencency to dedicate most of their income to household food and the general
wellbeingof the householdHoddinott and Haddad, 1995; Hopkins, Levin, afatdad,
1994) and therefore play a significant role irreducing any possible lossHowever

other authors hold a different viewsor exampleKereth, Lyimo, Mbwana, Mongi, and
Ruhembg2013 andRugumamu2012)observe thatvomen contribute to cereal losses,
asfarmers and crop handlersecause thego not have adequate information on proper
crop harvesting and handling techniques resulting in significant damage by insect pests
during storage and marketinghis shows that there is no consensus on the influence of
gender orpostharvestcereal loss.

In their study in TanzanigCreighton andOmari (2000) arguethat in smallholder crop
production, women are especially more likétan mento be socially and economically
involved inpostharvest activities This concurswith Zorya et al(2011a)who found out
that in SSAKenya includedwomen play a significant role ipostharvesthandling,
processing, marketing, and household famturity and this enables them to take
measures of ensuring the losses are minimizédwever in terms of production which

has a bearing opostharvestioss of cerealsTeam andoss(2011)observethat women



output is naturally small.Female headed households have sn#dkms and use fewer

purchagd imputs which furthereffectpostharvestcereal loss.

Studies conducted By/orld Bank(2011)in Kenyashowthatmajority of Kenyan women

(9 out of 10 live in rural areas.They play important and comprehensive roles in the rural
sector as smallholder farmers, income earners and family caretaden® and more

rural families are likely to be headed by women as men migrate to the cities in search of
employment. As such, worman's time commitments and responsibilities in agricultural
activities are increasing and are involved in mitigation to losses of produdltrough

a complex analogy, gender of the household head does affect the aistlofrvest
cereal loss.Thus tere is no consensus in the idadale literature on the role @ender in
postharvestcereal loss.This studytherefore sought to examine whether the gender of a

householdespondenimpactson postharvestcereal loss in Wikililye location.

Age is asocial factorwhose influence on agricultural activities has begndely
reviewed Numerousresearchersdve differing views. Some studies found that age has
no influence on agriculturalctivities such as the adoptioof new technologies or
decisions concerning management activiti€gdnim, 1999; Bekele and Drake, 2003;
Thacher, Lee, and Schelhas, 1996; Zhang Eitk, 2001) Others found that age is
significantly and negately related to farmers choicef agricultural activities for
example the choice to addpnew technologies aimed at improvingostharvest
management activities to reduce cereal I@gssley, Bogale, andHaile-Gabriel, 2007,
Dolisca et al., 2006; Featherstone and Goodwin, 1993; Gould, Saupdeande, 1989;
Lapar andPandey, 199a; Mzoughi, 2011; Nyangena, 2008)

According toMatsumoto, Obara, anduh (1983) age is an importantariablein post
harvesthandling of maize as it influences agronomic practices addptetie farmers.
This influence may be either positive or negatiieOsta andMorehart(1999 ard Lapar

andPandey(1999b)reported that agmay positively or negatively influence adoption of



agricultural techalogies. In Burkina Faspstudies by Savadogo, Reardon, aiietola
(1998) have found age to influence agricultural activitieseesgly when itinvolves
embracing new technologiewhich are meant to reduce loss of cereals and improve
agriculture as a whole to deal with hunger and food insecufitys is because the qld
due to their conservative nature and the tendency to evade arskposilated to be
reluctant to try out new technologies and innovations and stick to theanatliones
which contributeo the amount of cereal los3he young on the other hand are receptive
to new ickas and are energetic and neao adapt to modern meiltls of farming and
technologies to reduce loss of cereal§hus there is no agreement on the kind of
influence age has on cereal |l@asd food insecurity and the study aims at determining
this.

The level of education is a socio cultural factor that &asnfluerce onpostharvest

cereal loss. Ani (2007) indicates that education is a continuous issue and a lifelong
process.lt is a powerful tool for shaping peoples life and making a meaningful life, even

at an adult age.This is the reason there exstpositive correlation between education

and human survivallncreased agricultural productivity as well as redug@ogtharvest

losses depends primarily on the education of the rural farmers to understand and accept
the complex anéhnovativechanges Wwich, according toOdia (2017)are difficult for the

rural farmemwithout formal educatioto understand.

Different scholars hae divergent views on thienpact of education in relation fmost
harvest cereal loss. According to Najafi (2003) the level of formal education of
househtdd members could lead to awareness of the possible merits of utilizing modern
agricultural technolog Thisenables them to carry out activities that redoostharvest

loss of cereals. This is in consonancevith EI-Oga sndMorehart (1999 and Mann,
Hendrickson, andPandey(2001) who arguethat postharvestloss of cereals wilkither

incr ease or decr e kwleof aducdtibn. Aecording to rihem idcseased

level of education willresult in increasgadoption and adherence ttoe recommended



improved scientific methods because it makes the farmer to make inforened

decisions.

According toKumar andKalita (2017 in their study in developing countrielck of
knowledge contributes to a significant amount of cereal loss duringpdbeharvest
operations despite lking the regionwhere people try to make the best of the food
produced. However in Mato Grosso Brazil, a study bylartins, Goldsmith, anéloura
(2014) on the managerial factors affectipgstharvestlosses of cerealshowed that
education level did not influence the magnitude of lgsakisough it was hypothesized

that higher eduden level should lead to lowgrostharvesicereal loss.

In Karnataka India, education was positively associatgd good postharvestcereal
maragement indicating that farmers who had some form of education experienced
reducedpostharvestlosses Kumari & Pankaj, 2015) They reported that providing
informal training, seminars, workshops and farming techniques to the farmers enabled
them to be more receptive to the adoptionappropriate technology antherdore,

curbed the extent gfostharvestcereal loss.Similarly, in PakistanBashir et al(2012)
demorstrate that education enables individuals to have access to information on best
management practicescluding onpostharvestlosses and this enables them to curb

losses and make better informed decisions.

In Kitui and Wikililye location in particular, the uptake of farming technologies
disseminated by Kitui County Ministry of Agriculture, Water and Technolaigyed at
improving agricultural productivity and curbing losses to mitighbed insecurity of
householdscan be affected by education level of household h&dsnty Government
of Kitui, 2016) According toMwaniki (2006) majority of the population inVikililye
locationhave lower primary and upper primary level educatiblowever, the influence

of the level of educatiom the studyarea orhouseholdoostharvestcereal loss hasot



been documentedThis study, therefore, sought to establish the influence of education

attainmenbn householdgostharvestcereal loss.

Source and level of income plays a vital rolepostharvestloss of food including
cereals. This is evident globally aRarfitt, Barthel, andMacnaughtor(2010 outlinethe
factors leading topostharvestlossesin developing countriesvhere production is
dominated by smalkcale farmers with limited or ane existent access to financial
resources In these countries, rpduction, harvest and pelsarvest techniques and
technology are often owtated. In addition, technical, regulatory, and financial capacities
are often inadequat®uchner et al(2012) arguethat postharvestcereal losses at the
front end ofthe postharvest supply chairrasignificantly higher in developing countries
than in developed coun&s The main reason igelated to the fact that smaitale
labaur-intensive agricultural mduction in Africa isinefficient. This is due to the
limitation of capital, technology, and managemeAtcording tothe World Bank, FAO
and NRI (2011) the farmer ability to afford and willingness to pay for improved
technology to réucepostharvestoss of cerealsely mainly on their economic power

In Nigerig according to a study bylada, Hissaini, andAdamu(2014) the main causes

of grainpostharvestiosses and waste in low income countries are connected to financial
mana@ment and technical limitationDue to inability to purchase mechanizpdst
harvestoperation machinegyostharvestlosses are inevitable.ln TanzaniaANSAF
(2016)noted that ability to have an alternativausze of incomeandavailability of labor
beyond production are some of the factors that influgheeutilization of improved
storage structureslin different agreecological zones of Kenya, a study Affognon,
Mutungi, Sanginga, an@orgemeister(2015) shaved that farmers lack of economic

incentives to store and better protect food contributed a fmgtharvestiosses.

Marketing of cereals especially by small scale holders, subject them to ecqushic

harvestcereal loss. According toHodges, Bernard an®&Rembold(2014) postharvest
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cereallosses may be both physical (weight and quality) experienced durstharvest
handling activities and also loss caused by lack of opportunity as a result of producers
inability to access markets or lower market value due to for examplstanatbard grain
andinadequate market informatiorOf greater significance are qualitatip@stharvest
losses that lead to a loss in market opportunity and nutritional value; they contribute to
high food prices by removing part of the food supply from the maketya et al.,

201D).

In subsaharanAfrica Zorya et al.(2011) discovered that there may be greater absolute
postharvestloss during bumper harvestsThis may be brought about by shortage of
labaur to care forlhe grain or lack of incentiveince larger harvests are associated with a
sharper fall in the market pricedn addition low prices and surplus production may
result in a slower flow to the market leading to longer storage periods on the farm
contributing to more cereal losse$his may be due to attack by both the normal pest

complex and larger grain borer associated with significance increase in storage losses.

In East and 8uthern African counties studies Bymenju, DeGroote, andHellin (2009
andTefera et al(2011) show thatmany smallholders sell their produce immediately after
harvest because of lack of suitable storage structures for cereal storage and absence of
storage management technolodiurther, these studiefound out that farmersell atlow

market prices for any surplus cereals they produce to positharvestiosses caused by

pest infestationand pathogenduring storage.Specifically, in Ghana Taiwo andBart-
Plange(2016) identified household$dumper harvest to bassociated witlpostharvest

cereal loss.

According toMutungi and Affognon (2013, majority of the farmersin Kenya face
limited storage capacity hence are forced to sell their ceresfieecially maizean the
early harvesting season when the prices are lowefera et al.(2011), on theotherhand

observethat traditional storage practices in Kenya cannot guarantee protection against
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major storage pests of staple food crops like mavbeh contributeso betweer?20-30%

grain losses, particularly due to ptstrvest inect pests and grain pathogenés a
result, smallholder farmers end up selling their grain soon after harvest, only to buy it
back at an expensive priagsf a few months after harvesthus narkeing of cereals has

an influenceon postharvestcereal loss.These is especially when farmers sell at lower
prices, due to economic needs or to avoid future lassesresult opoor and inadequate
storage systemdn Wikililye location, however thereis a dearthnformation on whether
farmers face losses due marketing of cereal produdes study therefore sought to
establish whetheflarmersmarket their produce and if so the influemoarketinghas on

postharvestcereal loss.

Socioeconomic chracteristic have been reportedhave differentinfluence on post
harvestloss of cereals in different regionglowever in Kitui and particularly Wikililye
location the area of studythere isno documentethformationthat such atudy has been
carried out to determine the influence of seeemnomic factoron householdsgpost

harvestioss of cereals thus necessitating turrenstudy.

1.1.2Perception onEnvironmental Factors Contributing to Household Cereal Loss

Environmental factors havaeen connected to cereal lossdsrolleaud(2002)indicates

that climatic conditions, including wind, humidity, rainfall, and temperature influence
both the quarty and quality of a harvest thus influencing cereal loss&scording to

Kumar (2002) of all the various factors influencing the deterioration of stored cereals,
moisture plays a major rolelf the moisture contdns maintained at a sufficiently low

level, grains and cereals can be stored for many years with little adverse effect even under

conditions that may otherwise be unfavorable

Kader et al(2012)identified moistue as a ream for cereal losses ihower Egypt. In

this region,due to moisture content and neristence of corn dryers, the camleft to
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dry in the open air either shelled or as cobsie to microbial spoilage brought about by
long drying period losseare incuredin terms of quality and quantity dfie cereals. In
some parts ofAfrica according to Hell et al. (2008) one of the factors that has
contributed tgpostharvestiosses is high humidity and moisture contehgrains during
storageand also climate change which has caused the time of harvest and drying to be
largdy unpredictable. Most farmers in Africa, both small and large, rely almost
exclusively on natural drying of crops from a combination of sunshidarevement of
atmospheric air through the product, so damp weather at harvest time can loeis seri
cause ofpostharvestlosses. The postharvestcereal loss substantially varies with
regions. For example, in Swaziland the loss was in exced$%f De Lima(1987)while

in Amuria and Kgawi districts of Uganda, it was about 2QqZFSAM.2008 ciRembold
Hodges, BernardKnipschild, andLéo, (2011) The major causes of these losses being

damp floors, inadequate sunshine and high humidity.

In Eastern Kenya, the period required for full drying of ears and grains depends
considerably on weath€Recha et al., 2012)Poorly dried and broken grain becomes
more susceptible to insecsch aglour beetles and weeviland vulnerable to nids and
rotting during storage. Similarly, excessive rains during harvesting dampen the crop
resulting in formation of fungusAépergillus flavus) This aflatoxin producing fungi
invades all types of grain produce, and has caused over 50% grain Esstem Kenya

in the past three years.

Reviewed literature indicates that environmental fadtaerse considerablgontributed to

cereal bss in many regions of the worldn the study area, the same has been witnessed
but there is little documented eence on the community perceptions anderstanding

of the influence of the climatic conditions to household cereal 6k studytherefore

sought to establish the influencetoh e f ar me r 0 snvirpnenentalapdtimaticn o0 n
factors on houselhd postharvestioss of cerealg Wikililye location.
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1.1.3Postharvest Management Strategies in Relation to Cereal &ss

According toFAO (2011b)the issue otereallosses, caused by factors such as post
harvestmanagement strategies is of highportance in the efforts to combat hunger,
raise income and I mprove f ood. Stewagaptaystay
significant role in the food suppthain. Numerous studies indicatieat maximum losses
happen during this operatigAulakh, Regmi, Fulton, Alexander, anthers, 2013; Bala
et al., 2010;Majumder, Bala, Arshad, Haque, amtbssain, 2016) In developing
countries even though people try to make use of carpedduced, a significant amount
of cereal is lost due to poor storage facilitigamar andKalita, 20179. Africa, in
particular experiences recurrent heagpgstharvestcereal losgHell, Cardwell, Setamou,
andPoehling, 200Q) Much of these losses apecause of poor storage infrastructuoe
example use of traditional wooden cripwhich facilitate the growth of pesiscluding
the lesser and larger grain borer&lsewhere inAsia, mud bins, pots, and plastic
containers are common storage struc(iKeimar andKalita, 2017. Thus evidence from
developing countriesshow that50%60% of the grains are stored in the traditional
structures at both farm level, for sefinsumption and for se¢@rover andSingh, 2013)

In most of them, mainly in South Asia and Africgreals are stored as bulk or in bags in
simple granaries constructed from locally available matesiath adamboo, mudand

bricks.

In subSaharan Africafarmers not only face challenges during production of staple
crops, but also face many grain management constrains after harhest.are not able

to take advantage of price increases that occur durinduption since the storage
systems are not effectivel hey, therefore weaken their food security as they shift from
sellers to buyers of cereals during the storage sg&safjo, Ricke-Gilbert, Alexander,
Tahirou, andothers, 2013)
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In a study inTogo Smith, et al. (1994)identified maize as the main cereal groamd is
mainly produced by sma#icale farmers who suffer substantial losses because of insects
and pest due to poor traditional storage methddsiouse smoked storage is a common
maize storagenethod wheramaize is stored within the dwelling in space between the
ceiling and roof over the cooking spot to receive the fleantenius, 1988) Further,
studies in Ugandahow that indigenous structures for storage are mafldéocally
available materials such as mud, grass, and weiddout any scientific design, which
cannot guarantee thgrotecton of crops against pests for a long tirf€osta, 2014)
Losses of as high agarly60% in maize grains are experienced after storing them for

90days in this traditional storage structures.

More than90% of the Kenyan population depends on maize as their stapl¢Liaooso
andNgeny, 1997) A large part of harested maize is stored to guarantee supply between
harvest seasons. The bulk of storage takes place in-fanm storage systems
characterized by traditional storage structures that are prone to invasion by agents of
stored food losses including insects amalents (Nukenine 201Q Lathiya, Ahmed,
Pervez, andRizvi, 2008) Thesetraditional storage practices used by farmers cannot
guarantee protection against major storagespafsstaple food like maiz@sitonga De
Groote, Kassie, anflefera,2013) In the largeiKitui areapostharvestiosses in storage
vary with crop variety, climatic conditions and storage struct(Resha, Kinyangi, and
Omondi, 2013) For example, on farm storage of maize accounts for 80% ofiake
harvesed but suffer postharvestlossesduring storageof between20-30% within
6months of harvest.Thus availablditerature suggestthat the type of storage system
used has an influence postharvestoss of cerealsHowever, in Wkililye location, the
storage facilities utilized and thenfluence on householgostharvestcerealloss has not
beenadequatelyexamined. This study therefore aimed at establishing the influence of

storage system on household cereal loss.
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The lack of awanmess or poor knowledge of gopdstharvestpractices and technology
by farmers has been identified as one of the challenges addvessedf a meaningful
postharvestosses of cereals reduction is to be achigydihss et al., 2014; Affognon et
al., 2015; Kitinoja et al., 2011)However different studies have differing views on the
influence of awareness and knowledge of better storage practiges#drarvestiosses.
According toKaminski andChristiaenser(2014) different factors plays a roleThese
include noravailability of the technologies individuals have knowledge or awareness of,
lack of economic incentives to store and better protect foodcosineffectiveness of
technologies or the knowledge and other interventions being too narrow oliatubto

pay off. In different agreecological zones of Kenyiacluding eastern region, training
on grain storage and protection technologies did not necessarily result ingdoster
harvestcereal storage losses as farmers who received training incurred similar magnitu
of postharvestlosses as those farmers who did not receive the tra{@ggakossan et
al.,, 2016) The studycurrent studyaimed at determining whether knowledge of

improved storage system influengeostharvestcereal loss in Wikililye location

Adoption of new technologies to prevemistharvestlosses has been a policy to curb
losses. Training n improved handling and storage practices to the use of hermetically
sealed bags and households metallic gileseen as promising practices in the reduction
of postharvestcereal losgWorld Bank, FAO,andNRI, 2011) However he choice of
technology package depends saveralfactors such as thamountof production, crop
type, prevailing climic conditions, and the farmearffordability and willingness to pay

which are linked to social, cultural ando@omic implications of adoption

Multidisciplinary approaches anskeveral technologies have been developed to lessen
PHL in developing countriesHowever according t&hafieeJood andCai (2016) the
potential gain from adopting these technologies have been faced with challenge
particularly in the rural areas and specificallmongsmall scale farmersThis is despite

modern methods such as hermetic bags being easy to install, elimination of pesticide use,
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favorable costs, and modest infrastructure requirements being sorhe afiditional

advantages that make thattractiveet al, (2014)

According toKiaya (2014) postharvesttechnologies can contribute to food security in
multiple of ways. They can reduceostharvestloss, thereby increasing the amount of

food available for consumption by farmers and poor rural and urbaseholds In a
numberof African countriesGoletti (2002) reported that the control of large grain borer
(LGB) through improved technologies greatly reduced the loss otemai onfarm
storage among small hol dersdé f ar meNigeria t hus
factors such as soecmconomic statusgducation background, economic mation and

training receivedhave a positive correlation with the technology méiti (Atibioke et al.,

2012) In Tanzania prohibitive acquisition costs such as in the case of metal silos

contributes to the low uptake of modern technology of stofaSAF, 2016).

Even hough the adoptionf improved storage system is seen as a way of redpaisig
harvestlosses the underlying factors such as availability and ddfwlity hinders this.
Despite farmers who have already polimproved storage systemsporting decreased
losses there areothersfacing challenges in the process of adoptiofhus the current
study aimed to explorthe situation in Kitui Countyspecifically, Wikililye location since
documented information regardiimgproved storage system is scanty

1.2 Statement of the Problem

Postharvestcereal loss is influenced bynaultiplicity of factors. These factors affect the
extent to vhich households experience loss&ome studies show that so@oonomic
factors such as gender, age of household head, and education pogthetrvestcereal
loss in household&Grethe, Dembélé, and Duman 2011, Odia 20@/hjle other studies
reveal tlat environmental factorgKumar 2002, Recha et al.,, 201Bpve a major
influence onpostharvestcereal loss. However, even within socieconomic factors,

there is no agreement on how these factors influgrastharvestcereal loss. For
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example, from the reviewed literature gender of the housetesidondenimay have
either positive or negative influenc&imilarly, age and education are important variable
in understandingostharvestcereal loss particularly in the adoption of new testbgies

and generally embracing changeowever, different groups may differently adopt new
technologies aimed at reducingpstharvest cereal loss as the available literature
suggests. Thus, it is not clearwhat is the contribution of soceconomic &ctors in
preventing, and/or exacerbating pbstrvest cereal loss in the study arestudies that
have focused on environmental factors in relatiopastharvestcereal loss have largely
dealt with humidity and moistureontentand rainy periods duringostharvestseason,
which interfere with the drying activities.For example, scientific data show that
presence of moisture in the cereals results in increased level of aflatoxin, which increases
postharvestlosses. However, community knowledge and perceptions about the role of

environmental factors ipostharvesicereal loss in Wikililye is not well documented.

Other studies have focused @ostharvest management strategies mainly storage
including storagédacilities andsystem used, knowledge of improved storage system and
use of innovative technologies as the main factors influengosgharvestcereal loss
(Costa 2014, Majumder et al., 2016Ylore specifically, some researchers has examined
awareness or knoetlge of goodoostharvestpractices and technologies employed by
farmers as important factors in addressing or redupwgtharvestlosses of cereals.
These studies, however, have differing views on the influence of availability, awareness,
and knowledgeof better storage practds onpostharvestcereal losses.In Wikililye
location there is little information on the availaljestharvestmanagement strategies
and practices including knowledge of technologies and the actual adoption of improved
storagesystems and their impact on cereal loss, food availability and food security hence

the current study.

Marketing of cereals is a factor that has an impacpastharvestcereal loss. This is

particularlyso whenthose involved are smallholder farmavko are likely tosell their
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produce due to economand sociaiheeds. Research suggests that small scale farmers
face economic loss due to exploitation by bsy@ho buy at throw awaprices;which
pushes the farmers to more poverty and hunger whermtheyto buy backood at very
high prices. However,marketing of cereals and its influence postharvestcereal loss

in Wikililye location has not been adequately examin&anilarly, information on who

is involved in the marketing of cereals @row this impacts householgostharvest
cereal loss in the study area is scaritjwus the current study aimed at exploring not just
marketing strategies but also those involved in the marketing in relation to cereal loss

1.3 Justification

This study was pmpted by the fact that food insecurity, hunger andnuotétion are
global concerns. Studies have been carried out on how to daxdd insecurity and
hunger However, in order to be able deal with them, all factors all levelsneed tdoe
considered angbut into perspective.Postharvestloss of food and especially maize, a
staple cropin Kenya is a matter of great concerrStudies and resources have been
directed dwards increasing productivity.This study aims at determining the fasto
influencing postharvestmaize cereal loss.Specifically in Kitui county and Wikililye
location no such study has been dodso the increase in population which neéal be

fed and the massive losses being experienced also prompted this study.

The studycontributes to therealization of Sustainable Development Goals (SD&I g
number lof zero hunger by reducing food losses and waste by 2@3Renya, the
importance of food security is given attentiond number of policypapers including
Sesioral Paper No.1 of 1994n National Food PolicyThe Government of Kenya hopes

to eradisate poverty by ensuring food security both at the national and housetelsl |
The Agriculture Sector Coordination Unit (ASCU) formed in 2002 has been involved in
the formulation of policies favoring smallholder agriculture such as the National
Agricultural Sector Extension Policy (NASERV)hich liberalized service delivery to

farmers and enabled the emergence of farmers associations like the Cereal Growers
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Associaton (CGA) that provides a voice for cereals farmer$he findings of this tsidy

inform National Food Policy in Kenya, the National Agricultusactor Extension Policy
(NASEP) Government, policies makers, donors and-gowernmental organizations

may find the information useful and help in initiating suitable intervention programs in
order to reduce cereal losses as well as improve food security and curb hunger through

policy and practical interventions.

At the theoretical level, this study contributedthe current dedie onpostharvestcereal
loss. It contributes to knowledge bymaking reference materials availatite students
from diverse fields of studwgriculture,health sciences, nutrition and social sciences

among others

1.4 Objectives ofthe Study

1.4.1 Overall Objective
The overall objective of this study wde assess thgociccultural and economic factors

influencing householdgostharvestcereal loss in Wikililye location iKui County.

1.4.2 Specific Objectives
The specific objectigs of this study are to:

i) Describe the soctoultural andeconomic factors influencing househofutsst
harvestcereal loss in Wikililye location of Kitui County.

i) Explore theperceptions onenvironmental factors influencing households
postharvestcerealloss inthe study area.

iii) Examine the postharvest management strategies influencipgstharvest
cereal loss in Wikililye location of Kitui County.
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1.5 Research Questions

i) What are the socicultural andeconomic factors influencing househofutsst
harvestcereal loss in Wikililye location of Kitui County?

i) What knowledge and perceptions oanvironmental factors influence
householdpostharvestcereal loss in Wikililye location of Kitui County?

iii) What are thgpostharvestmanagement strategieslugncing householdgsost

harvestcereal loss ithe study area

1.7 Scope of the Study

The currentstudy was caied out in Wikililye location ofKitui County. Firstly, while
many factors ranging from physical, biological, mecharacalknown tanfluence post
harvestloss of cereals, this study did not deal with those factdise studyfocused on
sociaeconomic, perceptions ornenvironmentalfactors and postharvest management
strategies mainly storage as factors influengagtharvestcereal loss.Secondly, maize
beingK e n ynaain staple croproduced by ove®0 percenbf the rural householdshe
study focused on maizas the main cereal The unt of analysis was théndividual
respondent in a household in the study area sampled on the basisealf defined

criterion. These are the informants who provided data of this study.
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Introduction

In this chapter, pertinent literature is reviewed including the semomomic,perception
on environmentafactorsandpostharvestmanagement strategies (storatie)t impact on
postharvestcereal loss The chaptehighlights the key themes and issues pursued in the

study. The chapter also presents the theoretical framework used in this study.

2.2 Socieeconomic Factors to HouseholdPostharvest Cereal Loss

Cereal loss refers tany change thateduces its value to humamsd can beeither
guantitatively or qualitativelyneasuredCheshire, 1978; Savary, fig, Willocquet, ad
Nutter Jr, 2006) Theformer includes loss of dry matter indicateg reduction in weight
or volume while thdatter covers loss of important qualities ligerminating ability and
nutritional contents. Cereallosses may be caused by pasestatons, infections by

pathogens angoor or inappropriate handling technologiEA0, 1996).

Postharvest losses according #Worya et al. (2011 are classified into three main
categories; quantitative loss, qualitative loss, and economicnameccial loss. Others
classifyas direct and indirect losseQuantitative loss indicates the reduction in physical
weight, andcan bereadily quantified andalued,for example a portion of grain damage

by pests or lost during transportatio qualitative loss is contamination of grain by
molds and includes loss in nutritional quality, edibility, consumer acceptability of the
productsand the caloric valu€Zorya et al., 2011 Economic loss is the reduction in
monetary value of the product due to a reduction in quality and or/ quantity of food
(Tefera et al., 2011)

The past experience with refosnin theagricultural sector has revealdeht programs

need tobe sensitiveto the social economigultural and political characteristic of a
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society and that the technical and scientific components of change cannot be divorced
from the social context within which they are appl{P&velopment, 1978)he peoples

way of life, be it social, cultural or economic influence how they carry out their activities
and this impact all other aspectsAll postharvestcereal and food losses occur at a
particular cultural and sociceconomic environment whic has an influence on its
magnitude In order to reduce this losses measures and techragiopsed must consider

both social and economiactors(Kiaya, 2014)for a successful implementation

2.2.1 The Role of Gender in HouseholBostharvest Cereal Loss

Gender is a social factor thaffexts agricultural activities. It refers to a socially
constructednvolvement of men and womewhich isfundamental to the organization of

farm work and to decisioimaking concerning the farnfRiley, 2009) This entailsa

gender role that definesho doeswhat. For example men carry out tilling ¢the land,

weeding etc while women do harvesting, drying and storagkis may influencepost
harvestcereal lossand different levelsamong the gender.According toZorya et al.

(2011) al aspects relating tpostharvesti s sues can be Agenderedo
impact on men and womenThus in the agricultural management of crop, understanding

gender relation is important.

Various studies have indicated that gender is an important variddbtired agricultural

activities, which have a bearing gostharvestcereal loss.Female farmers have been

found to & more likely to embrace and qiao changeswhich can improve their

livelihoods (Newmark et al., 1993Dolisca et al., 2006Bayard et al., 2007; Mzoughi,

201]). However, despitavomenease ofdoptingchanges and access to new agricultural
technologies being crucial, gender gaps leads to gender inequalities in access, adoption
and usage of these technolog{&audt, 1977) Thi s may i nfluence f e
ability to protect their produce despite being more likely to adaghanges aimed to

reduce losses and improve food security.
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The role of women in agriculturaector showshat women acamt for more than haltbf

the labo needed to produce the food consumed in the developing countries and three
guarters of the food consumed in Sub Saharan AfHopkins et al.1994) In Africa, as

in many other regions throughout the developing world, women play crucial roles in
agriculture as mducers and providers of foodAs farmers, traders, income earners,
mothers and family caretakers, women are a critical link in achieving food security
through the reduction ofpostharvestlosses(World Bank, 2011) Morris and Doss
(1999)observed thatlvomenhaveactive and continuous interaction with thezieonment

as producers of foodHowever,regarding their technological knowledge on pest control
measures, harvest, storage and preservation technologies, women are hardly included in
policy making and implementatioriNjiro (2003)in a study in Eastern Kenya noted that
these omissionsfahe krowledge systems of an importaptoportion of agricultural
producers make itlifficult to come up with relevantechniques for rural household

farmers in the effort to mitigajgostharvestoss.

Despite theirkey role in food productiomwomenface manyother challengeswhich

include unequal access to land, agricultural inputs, and access to technology, extension
support and to finances for producti@uisumbing et al., 199%A0, 20119. Evidence

from Ghana indicates that gendeiked differences in the adoption of modern methods

to promote production andurb postharvestlosses areattributable not to inherent
characteristics of the technologies themselves but instesebults from gendeinked
differences in access key inputs(Morris andDoss, 1999) The study suggestghat
adoption of new technologiés associated with resourclkescause wealthier farmers can

bear the risk andrethus likely to try new technologiesAt the same time women are
faced withmorechallenges than men since thexperience morehallenges in accessing

resourcesimed at reducing posiarvest loss
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In the same region of Ghana, although based on tomato prodwsttidiresshowed that
gender had an influence gostharvestloss (Aidoo, Danfoku, andMensah, 2014)
Female farmers were found to be more prone to high levels of losses than their male
counterparts.According to he studymaleheaded households tend to have many-man
hours available and more time for harvesting and other farm activities compared to their

female counterparts whHtavehousehold/family responsibilities to attend to.

In Kenya Staudt(1977)in a papertitted i nequal i ties in tohe del
f emal e obsarvedhdt,énlsacieties where agricultural production is the mainstay

of economic production, men and womesrry out different activities. They als@ave

access to different resm@s and benefits, and carry out different gender roles in the
production andpostharvestcycle. She also noted that decision making process in the
households whetherinter or intra regarding the allocation and use of technological
resources aimed at reducipgstharvestloss areinfluenced by gender Due to this,

female farmers tend to experience high levels of cqrestharvestloss compared to

their counterpartsThe current study aimed to determine whether gender contributes to

postharvestcereal losses.

In Africa, a study in Machakos county, eastern KenyaNjiso (2003) technological
development is modeled and implemented everywhere. This occurs irresppédhed
appropriateness to factors sucheasironment, cultural and economic context. Lack of
thorough considerations on the impact of these factors on technology implementation
makes it fail.From several studies it is revealed that women op@néo perspective

are rarely taken into consideration when these technologies are being dev&eppie

the main challenges faced by women farmenspirical study in Bst Africaparticularly

in Malawi, Uganda and Tanzania Byaminski andChristiaenser{2014)foundthe effect

of gender on householg®stharvestcereal loss was substantialhe findings indicated

that it is especially femaleeaded households that experienced lower rategost

harvestcereal (maize) losseShese show that women levels of pbatvest cereal loss is
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minimal regardless of the challenges their fagae influence of gender grostharvest

cereal loss seems to have divergent views. Reviewed literature is not in consensus on
whether or how gendenfluencespostharvestcereal loss.The current study aimed at
determining gender influence opostharvest cereal loss particularly in Wikililye

location, Kitui County, sincéhere isno documented literature on the same.

2.2.2 Age and Househol®og-harvest Cereal Loss

Age is an imprtantvariable in agricultural activities because there is a universal increase
in the proportion of older people and a decline in the proportion of younger people living
in rural areas and engaging in agricultg&sf HeideOttosen, 2014) Literature onthe
influence ofthe older populatiomn agricultual activities mainlyproduction has largely

been doamented. In a study in Canad@iang andViacLeod(2006)suggested that dér
farmers are on average less productive than younger workers and that labor force aging
has a modeshegative diret impact on productivity The study however did not
determine the influence of age @ostharvestactivities and specifically lossesThe

current study diverted from influence of age on productivity and determined whether age

influencespostharvestcereal losses.

Li and Sicular(2013) in a study in Gina found out that agricultural work force exhibited

an fAapemomepon and that agricultural | abor
overall development of agricultural productiorlowever thesestudies did not indicate

the influence of age opostharvestactivities that may create lossek Jamaica where
agriculture occupies an important plage the life course of many elderly people
Woodsong1994)reported thathe rural concentration of elderly population nagative
consequences for agricultural production podtharvestiosses. Specificaly, age exerts

adverse effect on the employmgmbt only in agriculturgbut also in other areas such as
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manufacturing, construction mining and quarrying industi&verstovs, Kholodilin, &
Thiessen, 2011)

Agricultural activities; including those that redupestharvestlosses requires not only
labor input, but also technological developmehtowever, ging has an influence on
adoption oftechnologies and innovationsvhich influence postharvestcereal loss.
According toBokusheva et al(2012)in central American countrieshe probability of
adoption ofimproved storage systems and other innovations to improve production and
curb postharvestlosses declines with the agetbe household headThis is consistent

with findings of other studieis bothdeveloping and developed countri@arham Foltz,
JacksorSmith, and Moon, 2004; Ersado, Amacher, ahgdang, 2004) which showthat

older individuals are more reserved and rigid regarding the introduction and acceptance
of innovations due to declining cognitive and leagnabilities and thus influendéeir

agricultural activities as well grostharvestioss of cereals.

However Guo, Wen, and&hu (2015)hold a different view.Agricultural knowledge and
skills in agriculture, suclas production, operation, and management, increase agh

The accumulated knowledge and skills help farmermaximize the efficient use of
agricultural input, such agesticides and fdlizers, as well as labor input and overall
reducedpostharvestioss. Due to the accumulated knowledgéder farmers are able to
deal with postharvestchallenges that may lead fmostharvestlosses. Zorya et al.
(2011a)note that in addition to gender, communities can be disaggregated by age, wealth,
household compositiorand health status, among otheThis diversity is important.
HIV/AIDs, increasing migration due to population growth, decreasamgl sizes, and
high fertility levels, climate change, urbanization, and associated employment
opportunities mean that in ruralilsSahararthere are rapidly growing numbers of child
headed households, femdleaded households, widows/widowers, and ejdexlative
looking after grancthildren Zorya et al.(2011). High fertility and consequenceapid
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population growthin many sib-saharan countries means that youth now make up the

majority of most of the population.

Thus from the foregoingthe influence ofage on agricultural activities and mainly
productionin developing countries have shown varying and sometimes contradicting
views on the role ofge on agricultureThere is no consensus on the contribution of age
to agriculture andnajority of the studies done are directed on productidimne current
studyfocused on the influence of age postharvestcereal loss.

2.2.3 Education and HouseholdPostharvest Cereal Loss

Influence of education on agricultusnd mainly production has receiveda lot of
attention(e.g. Appleton and Balihuta, 1996; Jamison didock, 1984; Moock, 1981)
One of the reasons that education niafjuence agricultural activities according to
Appleton andBalihuta (1996) is that educationenables individual farmers to follow
written instructionssuch asalculatingand applying correct dosagéhis contributes to
increased productivity aralsoreducedpostharvestiosses.

Both formal education and other forms of education influence agricultural activities.
They positively impact agriculture from production to reduction of -pastest losses.

Davis et al(2012)discuss Farmers Field Schools (FFSTanzania, Uganda, and Kenya

which are aimedat improving knowledge and ¢l of adult farmers. Through
experiential learning, farmers learn new techniques, ways of solving problems, and are
also assisted with major decision makirfgarmersField Schoolswere found to improve
farmer 6s agricul t umpastharvesitossesuct i on and reduc

Education influences the f ar me whichfurthekk el i ho

influences the level of postharvestcereal losses.Reviewed literature indicates that
educated farmers adapt to new technologies compared tmédmegducatedounterparts.

28



For example Adegbola andGardebroel2007) indicatethat farmers who are educated

are better to process information, allocate inputs more efficiently and assess the
profitability of new or mproved anatasily adapt to changes as compared to farmiecs

lack education. This indicates that through the adaption to changes, and the advantages
of being educated, reduces pharvest cereal loss.ElsewhereAli and Byerlee,(1991)

and Schultz (1975) found out that education plays a greater role in modernizing
agriculture. This is becauseducation helps farmet® deal withchallenges brought
about by technological chargye agriculture.Thebetter educated farmengere found to
adjust more successfully to technological changes thatess educated farmersln
Nigeria Olayemi et al(2012)found thatlack of educatiorhinderedfarmers acceptance

of improvedstorage technologiedn other wordseducation facilitate a r meslopiion

of innovations. This lowersthe rate opostharvestiosses among the educated farmers.

In Odisha IndidDas andSahoo(2012)found out that there is a positive, continuous, and
significant relationship between ldv&f farmers education and the level of productivity.
They also found that education positively influenced the use of other agricultural inputs.
Thus education has positive impact on cereal production and reductppstdfarvest
loss of smallholder farmerg\¢adullah andRahman, 2009Kaminski andChristiaensen,
2014) In Mozambiquein a study by Saha andStroud (1994) reported that most
households heads were illiterate and had attendembktdr only few years. However,
the study indicatedhat thelevel of education attained by households head is positively
related with households adoption behaviorBhey revealed that education positively
influenced households to quickly respond to their eurtew productivity by adopting
improved storage that reducpdstharvestiosses, increased household income and their

standard of living.

Asadullah andRahman(2009) estimated the effect of schooling and education on cereal

production andeduction ofpostharvestioss. They founda positive effect ohousehold
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respond e neadgcationbneroduttivity fHowever, literature on the influence of

the levé of education ompostharvestcereal loss is scanty, hence the current study.

2.2.4 Alternative Sources of Income and Househol®ostharvest Cereal Loss

The influence of kernative source of income opostharvestcereal loss hadeen
reviewed by a number of authorsin Ghanaadoption of new technologies aimed at
increasing productivity and reducingostharvestlosses of buseholds farmers was
associated with resourcegldrris & Doss, 1999) The wealthier farmerare better able
to bear risk and thus, are morekily to try new technologyThis is in consensus with a
study in Zambia bysimatele(2006)which indicated that alternative source of income in
a household can be invested in agricultuherebyallowing the farmer to tend to the
production needs and measures to curb los3éss leads to increased yields and food

availability within the households.

In Ethiopig livestock ownershipwhich isan alternative source of incorhas influence

on cereal productivityand postharvestcereal loss(Heshmati, 2017) In this study,
farmers with more livestogkwvhich could be readily converted to moneyere able to

buy modern farm inputs to prevent loss than those who owned fewer livestock units.
Similarly, in Uganda smallholder farmers withcash savings at the beginning of
harvesting andpostharvestperiodshad a longer storage periofOmotilewa, Ricker
Gilbert, Ainembabazi, &hively, 2016)

In an impact analysis studgitonga et al.(2013) found major diferences in socio
economicand other baseline characteristics between adopters aratopters of metal
silos in Kenya and they found out that these technologies are still only within reach of the

relatively more affluent or productive farming households.
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2.2.5Marketing of Cereals and HouseholdPostharvest Cereal Loss

Influence of marketing of cereal produespecially in developing has a bearomgpost
harvestcereals loss. In most developingcountries unlikein the developedcountries

where farmers are assumed to store produce only for jpricease smallholder farm
households have limited market access and store cereals for household food security or a
small number for arbitrage reasdf®enkow, 1990Saha andtroud, 1994) This is the
reasonwhy auitable market institutions need to be developed and promoted to enable
marketing groupsand individuals to best respond to market demg@bulter and
Shepherd,1995) Collective marketing can take various forms and for grains may
include inventory credit schemes and Warehouse Receipt Systems to accelerate the
efficient removal of the crop from the farmer into saéntralized storage in order to
reducepostharvestcereal loss.

A common scenario in Aican counties is the tendenof the majority of the few who
market their produce to dm immediately after harvestn Ugandaonly aboutl7% of

the households stored maize to sell in the lean pethedrest store for consumption and
for seeds(Kadjo et al., 2013; Stephens aBarrett, 2011) Smallholder households
market their maize soon after harvest due to urgent need for €tblers sell due to
concerns bout their storage losses hese households later repurchase maize at higher
prices. This situationof sell low, buy high affects households income and also food
accesqKadjo et al.,2013) In DadomaTanzaniafarmers sellmore than 6% of the
producewithin the same month of harvestififefera andAbass,2012) This is a major

factor that contributes to food insecurity situation of farmers.

In subsaharan Africa empirical studies W§aminski andChristiaensen (2014 east
Africa Malawi Uganda and Tanzania found out that when it comes to households
marketing their maize versus tfe®useholds who awitonsume losses appear higher
when a larger share ¢iie maize harvest is markete@ihese losses are reinforcled the

high number of sales by househaldsnting that the selfeportedpostharvestiosses
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estimates included some of the losses incurred during the marketing process by th

farmers.

In Kenya more than 7% of maize area is cultivated by more than 3.5 million small scale
farmers (owning less than 5 acres), who produce more than 65 percent of the maize
consumed in the countfpennis, 2017) Despite thissmall scale farmers are net buyers

of maize. This is because they produce little, selll to the marketvhen he prices are

low and eventually buy it from the market at high pri@@seno, 201y. Mutungi and
Affognon (2013a)observeshatma i ze i s Kenyads main staple
rural households produce maize ffmod and economigyain. Smallscale farmers
contribute 70% whereas mediulind largescale farmers contribute 30% of totahize
production. Household consumption accounts fori 30%, whereas, 500% of the

maize produced is marketed either to millelage traders, small assemblers, the
National Cereals and Produce Boasr to neighboring householdsThus maize is
produced for both consumption and mardtitungi andAffognon 2013. This indicates

that despite marketing being done immediately after harvesting at lower prices, most

produce is marketed.

2.3 Perception ofEnvironmental Influence on HouseholdPostharvest Cereal Loss

Cerealssuch asmaize are one of thmajor staple food crops in stBaharan Africa,
including Kenya However, climate and other conditions attract a huge number of
factors which influencepostharvestoss since they contribute to the destruction of crops

(Jones, DuncagndHamilton, 1981)

Contamination by mids is mainly determined by the temperature of the grain and the
availability of water and oxygenMolds @an grow over a wide range of temperatures, but
the rate of growth is lower with lower tempena&uand less water availability.The
interaction between moisture and temperature is vitiize, for example, can be stored

for a period ofone year at a moisture level of 15% and a temperature @ .16owever,
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the same maize stored at 3D will be substantially damaged lmgoulds within three

monthsof storaggProctor, 1994)

Humidity as a factor influencingostharvestcereal losses was studied Bgssu, Agoda,
Isong, lkotun,andothers(2011) According to them there is movement of water vapor
between stored food and its surrounding aph@re until equilibrium of water activity in
the food and thatmosphere.A moist food will give up moisture to the air while a dry
food will absorb moisture from the aiDried or dehydrated products need to be stored
under conditions of low relativeumidity in order to avoid adsorbing moisture to the

point where mold growth occu(Pessu et al., 2011)

Rainfall influence both the quantity and the qualibf cereal produce leading to post
harvestcereal loss agGrolleaud, 2002)observe According toHodges, Buzbyand
Bennett (2011) pre-harvest rainfall patterns helpto proximate the total harvested
quariities and humidity conditions. Rainfall during and after the harveshas an
influence onpostharvestioss ofcerealat the harvesting and drying stagdhey further

foster early pest infestation and affect the dry matter content before storage, there
increasingpostharvestcereal loss whempostharvestrainfall is higher(Hodges et al.,
2011) The condition is inevitable isubSaharan Africa where both small and large
scale farmers rely almost exclusively on natural-diying process. Therefore, any
rainfall or damp weather during pharvest, harvest angostharvestperiods can be a
serious cause opostharvestcereal lossegZorya et al., 201l This is was earlier
observed byDe Lima(1987)in a study is Swaziland where rainfall being high during
harvesting or close to harvesting leads to a lot of maize not properly dried and therefore
rotting.

A study n east Africaparticularlyin Malawi, Uganda, and Tanzanigy Kaminski and

Christiaensen(2014) found out tlat postharvestloss of cereals particularlynaize

increass with humidity and temperature.Hotter andmore humid environment foster
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pest infestations anatting. A study in EasternKenya byRecha et al(2012)identified
weather changes as a factor contributingdstharvestiosses especially during storage.
These losses impach food security, since quantity is reduced and quaiibych is poor
makes it unfit for consumptionThe studyidentified poor drying of grain anexcessive
rains during harvestingvhich danpen the crop resulting in formation of fungarsd high
temperaturesand high humidity during drying that further favors development of fungus.
This aflatoxin producing fungi invades all types of grain,anceastern Kenyaeb0% of

grain is lost due tanis. The study focused on the weather changes and their influence on
postharvestloss. The current study focusedn the perception of farmers on the

influence of these factors pwstharvestcereal loss.

2.4Postharvest Management Strategies and Household2ostharvest Cereal Loss

2.4.1 Storage system sedand post-harvestcereal loss

Storage is of imperative in agricultureainly because production is seasonal while
demands for agricultural commoais are spread through the ye&ood insecurity in
Africa, which is a major problem is caused fiiyd-harvestiosses incurred mainly during
the storage periodaccording to the African Ministerial Council of Science and
TechnologAMCOST, 2006) The type of storage used plays a vital rolg@ostharvest
loss of cereals or lack of itNumerous studies indicate that maximum lossepérap
during the storage period3-his is the situation in developing countries and especially in
Africa including Kenya(Hell et al., 2000)

Storage is paitularly crucid in agriculture because agricultlijaroduction is seasonal
while the need for agricultural produce is spread all through the y@anate change
experienced in the recent years has added up to the proBlenexamplein semtarid
Eastern Kenya, in the 1970bere used to be planting and harvesting twice a year since
both long and long rains were reliablédowever, fromthe 1980s rain has beome
unreliable, leaving the community with one dependable annual hgiResha et al.,
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2012) Therefore, small scale faers require storing for long and mitigation of loss
during storage would curb hunger and food insecurifyccording toAdejumo andRaji
(2007)in terms of marketing,terage is an imperative activitylt enhances marketing
efficiency by prowding utility. It is particularly important in agriculture because
agricultural commodities are not spread throughout the yElaerefore there is need to
meet average demand by storing excess supply during the hanastipgstharvest
season for gradual release te tmarket during off season perioddn the process,
stabilization ofseasonal pricesan be attained

Reviewed literatureshowsthat in East Africa majority of farmers rely on traditional
storage systemswhich are not effectivdeading topostharvestlosses. In Nigeria,
farmers use the traditional mettsodf storage like storing maize over the fire places,
sacks and tinsvhich are not effective leading pmstharvestoss of agricultural produce
(Olayemi et al., 2012) In Ghana, farmers experience very high storage loagths
estimates rangingetween 3810 percent This is due to poor storage methods resulting
to invasion of the cereals by destructive pest of stored maibeyincludelargerand
smallergrain borer which turns maize into powder, causing high lossésrmers and
threatening their food supply and eme (Boxall, 2002) Similar occurrence isbserved

in Togo byP. Smith et al(1994) wherethe main cereal grown is maize 95 percent of
which is produced by small scale farmers who suffer substgmisiharvestlosses
because of insects and mildew due to poor traditional storage methods.

In Ethiopia, farmers usevarious methods and types of facilities to store their crops
(Gabriel andHundie,2006). This includes traditional grain stores such as grain pits, bags
(made of polyethylene, sisal or goat skin), earthen pots and some othéegd nore

than 70%use polyethykene bagsand sacks made of sisavhich increased the rate of
cereal loss In Ugandathe predominant storage technologies utilized by households are
polypropylene bags (71%), heapeehouse, where maize is left in the cob (11%), with
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traditional and improved granaries utilized by only (8%) and privatdaaffi facilities
(2%) (Omotilewa, Ricler-Gilbert, Ainembabazi, an&hively, 2016) In their sample
only 1% of the respondents used the hermetic (airtight) technolodibs. literature
indicates that majority of small scale farmers rely on traditional methods of storage.

These methods contributed to the increased ragtestharvestcereal losses.

In tanzania,Sweeney, White, an®obson(2000) carried out a study on the quality of
maize. The interest was to determine the elements which affected stored maize; however
it did not consider the storage facilities and their influenceastharvestcereal loss.
Findings indicated susceptibilityf anaize to fungal infection which was influenced by
conditions such as high humidity, poor storage facilities, -imgroved storage
technologies which lead to insect activity in maizén Kenya maize is the most
important cereal and staple food for 0% of the population. Maize accounts for

more than 20% of all agricultural production and 25% of agricultenaployment in

Kenya (Republic of Kenya, 2007) However grain losgs contribute to food insecurity

and low farm incomes According toOdendo, De Groote, & Odong@001) on farm

maize yield and later losses due poor storage facilities leads to low food available to keep
up with the rate of population growthlrhese leatb serious food insecurity and poverty.

In Eastern KenyaRecha et al(2012)repated that at least 95% of small scale farmers
rely on traditional storage facilities such as baskets, cribs and gunny bags that do not
gualnteeprotection against the larger grain borer, which causes over 30% of the losses
in the area. Maize loss due to poor storage poses a recurrent problem in the country

which is most acute among poor farmer$is createshe necessity to address the issue.

2.4.2 Knowledge and awareness of improved storage systems

In developing countries, imperative information dissemination through different media,
practical hangon experience, better direction and awareness are tpckost of the
times in the agricultural and food sector where farming is highly concentrated among

rural farmergSokoya, Alabi, andragbola, 2014) The farmers lack necessary awareness
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on modern strategies that can improve farming method, marketing and food storage.
Clear information flow among the farmers to create awarenedged/ to improve
productivity making and abundance of farm produeailable all year round. The
currentstudy aimed at determining the level of awareness of improved storage systems

and whether it has an influence postharvesicereal loss.

In Nigeria, Olowu (2008) reported that majority of the country population 68% are
illiterate and living in rural areas engaging in agricultur€he farmers rely on old
traditional ways of farming, their information needs are not met and lack relevant
strategies and tools for improved and modern storage sysfatomi, Ogbomo, and

Inoni (2003) observed that this category of farmers lack necessary information and
awareness for better storage facilities and implementation strategies that can help in
providing food all year round.In addition Onemoleas€2005) reported that lack of
awareness of the improved storage methods lead to corn farmers in Nigeria to experience
seriouspostharvestiosses particularly due to grain rav¥lajority of the farmers claimed

not to beaware of improved storages.

In a study in Tanzanialefera andAbass(2012) noted that awareness creation plays a
vital role intheimplementation of improved technologiéhis isbecause \ailability of
improved technologies alone may not be effective unless communities are sensitized and
level d awareness enhancedhich in turn affects adoption and thus reductiorpast
harvestcereal loss. The study emphasizethat promotion oftechnology should be
accompanied with awareness creation at different strata: community, private sector,
extensionofficers, local authorities and medidarmers require to be made aware and

advantages outlined to increase productivity and reducenpogest cereal losses.

Better knowl edge and awareness have consi
from production throughto postharvestactivities thaimpact postharvestcereal losses.

There is need for knowledge and awareness through good information flow and sharing
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among agricultural stakeholders for better managemenostharvestlosses which

according tdSam(2011)caninvolve researchergqolicy makers, and the farmer$his is

to enhance agricultural production, amdprove food storage The present study,
therefore, explores how farmerod6s awareness

influencepostharvestcereal loss and food security.

2.4.3 Adoption to Improved Storage $stem

Adoption of improved storage systems Inasneroushumber ofadvantages in the effort

to redwce postharvestloss of cereals. Based on the literature, the most utilized
intervention strategy in terms of improved storage to regoseharvestcereal loss is the

use of especialyp ut not | i mited f hhese thatstabdize oxygerc h n o |
levels and provide tight seals to inhibit the reproduction and life cycle of insects and

other pests or pathogens thasttoystored food, especially grains and ceréilardock,

Margam, Baoua, Balfe, an8hade, 2012) According toTefera et al(2011) improved

technology such as metalsihas proved to be effective in protecting harvested cereals

from attack and destruction, not only from storage inséctsalso from rodenipests

birds, insects and fungal (rals) invasion.

Adopting improved storage systenfer example metal silosmeans better storage
capacity that hindgpostharvestoss, whichenables the users to have continuous source
of food thereby improving their wellbeingCoulter, Brussel, andWright, 1995;
Gladstone, Astuias, andruska, 2002; Hermann, 1991)in West Africa, the Purdue
Improved Crop Storage (PICS) bagsevent losses with maize, sorghum, wheat, rice,
peanuts, among othe(dores, Alexander, andowenbergDeBoer, 2011) In Uganda

and Burkina Faso World Food Program (WFP) reported a high reduction in losses and
increased household incomes with the introduction of improved technologies hermetic
crop bags, plastic silos, and metal sil@ogta,2014) In Mbeere Districts Eastern
Kenya, farmers have reported a reduced amourgostharvestlosses after adopting
improved storage technologies such as metal sdsaham W. Ali, 2010) Thus
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improved technologies amore effective in the control gfostharvestlosses than the
traditional storage methods such as granariestiplasd metal barrels, sacks and barns
(Coulter et al., 1995; Gladstone et al., 2002; Hermann, 1991)

In Togo, in an effort to reducpostharvestmaize loss farmers were advised to take
efforts to make a little extra cost of adopting improved storage facilities without major
changes to their usual storage methodShese simple adopted improved systems
increased the harvest and improved the quafityaize, with farmers reporting losses of

9 percent as compared to betweenr5D5percent using the ordinary traditional methods
(L. C. Smith, El Obeid, andensen, 2000) According toFAO (2011b)some of the
benefts that occur to farmers from utilizing improved agricultural storage technologies
include reduced pest and disease infestation this leading to increased harvestnndex.
Tanzaniastudiesby Mwanga(2002) found out that the use of recommended improved

storage methds is linked to both productivity of crops and redupedtharvestosses.

Gitonga et al(2013)in a study to aalyze the difference in adopters and famlopters of
metal silosin Kenya, found out a number of advantages the adopters Addpters
experienced almost the complete elimination of lossmssed by insects and pests.
Adopters had an increase @60-198kg/household of available maize grain,daan
increase in hombased maize consumption by -P8 months, thus a decrease in market
reliance. The adopters hadianrease in wait time before selling grains on market (thus
economic gain from higher pricesaeived from sales) and finally a reduction of time

associated with food insecurity by one month.

De Groote et al(2013) studied the effectiveness of hermetic bags for maize storage in
Kenya and Baoua, Amadou, anMurdock (2013) studied the hermetic fefctiveness on
cowpea in Niger. Both studies found out that there was consitkr loss prevention.
However Affognon et al.(2015) critiqued their findings. According to them, many

althowgh not all of the studies draw conclusion about the effectiveness of the hermetic
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technologies based on controlled laboratory settings, but not the actual and often
imperfect use by farmers under their varied constraints and operating environifteats.
current studyfocused on the influence of adoption of improved storagpastharvest
cereal loss and furth@ims at dealing with the critique by involving thea r mwew of 0

the utilization and effectiveness of the improved storage if any.

2.6 Theoretical Framework

2.6.1The Diffusion of Innovation Theory

This studywasguided by theDiffusion of innovationsTheory, which wasdeveloped by
(Rogerstverett M, 1976) The study of diffusion of innovation took off tiseibfield of

rural sociology in the mid westetdsnited Statesof Americain the 1920s and 193@&ie

to the rapid advancement of agricultural technology, researchers started to examine how
independent farmers were adopting to hybrid seeds, equipment, and teclivimlaate
andRogers, 1995) The diffusbn of innovation theory is concerned with the manner in
which a new technological idea, artifact or technique or a new use of an oldigreges

from creation to uséArnie, 2012). According tothetheory, technological innovation is
communicagd throudp particular channels overtineendamongthe members of a social
system which defines diffusior{Apperson & Wikstrom, 1997) The main concept is
diffusion of innovation and has got four main elemelmsovation Is an idea, practice or
object that is perceived as new by an individual or group [or organization),
Communication The process by which participants create and sinéoemation to one
another in order to reach a mutual understandiimge: Time involved in the innovation
decision process, the time taken to adopt an innovation by the adopter and the adoption
rate across the social systeBycial systemAre a set of irdrrelated social units (e.g.
individuals, informal groups, organizations) that are engaged in problem solving to

achieve a common goal.

Diffusion of innovation theory purports to describe the patterns of adoption, explain the

mechanism, and assist in pigthg whether and how a neinvention will be successful
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(Mahajan, Muller, & Srivastava, 1990) Rogers (2005) in his book, Diffusion of
Innovations points out that diffusion is not a single, all encompassing theory but it has
several theoretical perspectives that relate to the overall concept ofatfiffiiss a meta
theory. This theory concerns the spread of innovation, ideas, and techrtblogigh a
culture or cultures. Diffusion theory states that there are many qualities in different

people that cause them to accept or not to accept an inmavatio

Further Rogers developed adopter categories whiclassification of individuals within
asocial systenon the basis of innovativenesRogers suggests a total of figategories

of adopters The adoption of an innovation follows &curvewhen plotted over a length

of time (Fisher & Pry, 1971) The categories of adopters are: innovateesly adopters
early majority, late majority and laggarqRogers, 1976 pp. 150. Innovators are
characterized by willingness to takieks, have the highest social status, have financial
ability, are social and have closest contact to scientific sources and iotessith other
innovators. Innovatorsrisk tolerance allows them to adopt technologies that may
eventually fail. Financid resources and ability help the adopters to absorb these failures
(Rogers, 1976pp. 282) Early adoptersareindividualswho have the highest degree of
opinion leadershimmong the adopter categoriegarly adopters have a higher social
status, financialability, higher education and are more socialglvancedthan late
adopters. They are morecautiousin adoption choices than innovatorsThey use
judicious choice of adoption to help them maintaineat@l communication position.
Early majority They adopt an innovation after a varying degree of time that is longer
than the innovators and early adopteEarly Majority have above average social status,
contact with early adopters amdrely hold pcsitions ofopinion leadershipn a system

Late majority They adopt an innovation after the avergmgson These individuals
approach an innovation with a high deg of skepticism and after the majority of society
has adopted the innovationThey are cautious about change and have a questioning
attitude towards innovationsThey are also characterized bglow average social status,

little financial liquidity, in contact with others in late majority and early majority and
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little opinion leadership Laggardsadopt aninnovation after the average participant.
These individuals approach an innovation with a high degree of skepticism and after the
majority of society has adopted the innovatiobate Majority are typically skeptical
about an innovation, have below avggasocial status, little financiability, in contact

with others in late majority and early majoriggnd littleopinion leadership

Rogersfurtheridentified five stages to the processdxcision toadopting an innovation.

The first stage is knowledge, in which an individual becomes aware of an innobation

has no information about itNext is persuasion, in which the individual becomes actively
interesed in seekingknowledge about the innovationThe third stage is of decision
making where the individual weighs the advantages and disadvantages of the innovation
and decides whether or not to adoptAfter the decisions implementation, in which the
individual actually dog adopt and use the innovatioonfirmation is the final stage.

After adopting the innovation, the individual makes a final decision about whether or not
to continue using it based on his own personal experience withhiése ame stages

apply, to varying degrees, to groups of people or as individual.

Innovation

I

Knowledge |»{ Persuasion || Decision [/ Implementation | Confirmation

| Reject

5| Accept

Adapted from Rodge(2005)
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The theory first received criticismin the 1970s in the context of international
develgment projectgRogers, 2003) The main criticism was that innovations were
being targetewattoos sd headddtherasrol ytbeoAnwe der e d
O6progressived farmers, with the expmctatio
to the majority of farmers.However, the reality was that the application of the theory

was viewed as a source of inequity, dividing kureommunities and not
benefittirg/assisting those in most need.artitularly this was noticeable when the

diffusion of innovations process benefited larger farmers by increasing their production

but decreasing the market prices/farm gate returns recbivall farmers in the region

including the noradopters(Schonherr & Mbugua, 1974) Secondly, the theory is
critiguedby Van den Bar(1998)who notedthatthe theorytends to assume innovations

originate at research institutes/central agency rather than farmers themsefether
assumeshatthere isenough research information available to the extension/change agent

and does not tend to see knowledge as a combination of research outputs plus the

farmer 6s knowledge, experience and interpr

In relation to this study, several fardoand characteristichave been identified as
influencing the loss of cereals after harvetar mer s6 adopti oand of ne
innovationon cereal loss will be increased if they perceive that the better practice has an
advantage over previous mettso This can be promoted through educating, training and
sensitizing farmers on the factors that lead to cereal Basmers with adequate
knowledge are more likely to make decisions whedhance food security adoption.

Through education, farmermevelop positive attitude which often encourage them to

learn skills necessary for implementation and not be reluctant in adoption due to cultural
beliefs and norms of societyEducation is also important for the confirmation stage to

help a farmer deciderhether to accept and utilize improved methods that reduces cereal

losses In Kenya,this theoretical framework was utilized I8chonherr andbugua
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(1974) in the aim of developing more efficient methods for stimulating diffusion of
agricultural innovabns and at the same time reducing the dualistic pattern of rural

development

Thus | find this theory relevant for my study since it will inform on knowledge,
persuasion, decision making, implementation and confirmation of better practices in
relation tothe factors that influenggostharvestloss of cerealwhich will be beneficial

to the people of wilikilye location.
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CHAPTER THREE

3.0RESEARCH METHODOLOGY

3.1 Introduction

This chapterdescribeshow the study was carried outt discusseshe design that was
utilized to conduct the studylescribesthe study site including, the study population,
techniques used to deritbe study sampleand the data collectiomethods, research
instruments, data anals and presentation techniquekthical considerations are also

presentedhn this chapter

3.2 Research Design

The study adopted cross sectional descriptegearch design.Cross sectional design
was appropriate for this study because it enabled the collection and analysis thfeboth
gualitative and quantitativéata in a short period of time. A mixed method approach was
employed. Mixed methodsfers to all procedures involving collecting and analyzing
both quantitative and qualitative data in a single study corffeddlie & Tashakkori,
2003) A sequential approach was adopted in the data collection, firstly, quantitative data
followed by the qualitative materials. u@ntitative data were collected using
guestionnaire which provded informationon the socieeconomic and environmental
factors influencingoostharvestloss of cereals produced in households as welioss
harvestmanagement strategs in Wikililye location. The qualitativedata were collected
using focus group discussiorandkey informant interviews on a variety of parameters
on postharvest management strategies as they relate pwstharvest loss of
grains/cereals. Observationwas used concurrently with other methods to also collect

gualitative data.
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3.3 Study Area

The study took place in Wikiye location in Kitui County. According to national

population census (2009) the KNBS (2010) Wikililye location has a total gaulation

of 11,851 personslt is located in the tropical e gi on bet ween | atitud:¢
south and longitudes 37A5006 and 39A06east
Central Division of Kitui Countywhich covers an area of 809 krand borderghe

following wardsKisasi to the $uth, Nzambanito the North East Mbitini to the East

Kwa Vonzal/Yattato the West and Kyangwithya Westo the North West(County
Government of Kitui, 2016)

Kitui County has got two climatic zond®©kumu, 2013) The semiarid zone on the
westernpart and the arid zone on the eastern and southern waith have got lower
average rainfall and temperatures &% higher than the wester(Okumu, 2013).
Wikililye location is situated in the western parts of the county, and has high
temperatures of & to 34°C though the year.The mean maxim& 28°C and man
minima of 22°C respectivel{District Commissioner of Kitui (DCK), 2002) Warmest
period occus between January and February and June and Septehteerainfall in the
area is not reliable and it is not uncommonitdo fail. The rainfalloccuss twice in a
year , Al oApgl-Ma i rmasa il s hQciokherDecemder. Tl farmers
depend on theain for agricultural cultivation, with the high areas in the west receiving
most rainfall ofbetween 70€L050mm peryear and this decline to thewgh and east up

to 500mm peryear (District Commissioner oKitui, 2002). With this type ofrainfall
which is unreliable, it is important to prevgmastharvestioss since the area sometimes

faces prolongedirought and food shortage.

3.4 Local Livelihood Activities

Farming is the main economic activity of the peopfeWikililye location. Majority
practice subsistence farming and grow crops, maize being the most grown cereal crop.

Others include pigeon peas, cowpeas, cassava, beans and green $pamastesidents
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own livestock such as cows, @p sheep, donkeys and poultryThe area is molst
inhabited by the Kamba communitylhey sell their agricultural produce to meet basic
needs whilesome carry out small businesses such as, motorcycle riding popularly known

as bodabodaand artisans.

3.5 Study Population, Sample Size and Samplirfgrocedures

3.5.1 Study Population

The target population of the study was households residentikiilye Location.
According to KNBS (2010Wikililye location has a population of 11,851 people with a
total oftwenty ninevillages. In this study, the tget populatiorwas theaccessible adult
individuals (respondentsavailable in the households at the time of ithterview in all

the villages, key informants and focus group discussanthe total number of
householdsn the location is 3,149The unitof analysis was household respondents, key

informants and focus group discussants.

3.5.2 Sample Size

The sample size was derived usiRgosoffr) software with a 95% confidence level for
social sciences and a margin error of 5%he Raosofk) sample calulator is an
automated software program that generates the sample size of a research oFsurvey.
the current study theample size was 348useholds. Once the researchitentifiesthe

total population to be studied, the software provides a field where you feed the figures.
The software provides a margin error which is the amount of error that you can tolerate.
If 90% of respondents answges while 10% answeno, you may be abléo tolerate a
larger amount of error than if the respondents are spli(60r 4555. It also provides

the confidence level which is the amount of uncertainty bartoleratal. Higher
confidence levelrequires a larger sample sizeThe sample size isutomatically
calculated onceagu input the target populationt thus provides the researcher with the
minimum recommended size for the surv@®aosoftz), 2004) It is from the 343
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households sampled that 343 respondents were identified and intervidvigute 1

further allaborates on the sample size calculation.

"b\ R a 0 S 0 ft@ Sample size calculator

What margin of error can you accept? |5 o, The margin of error is the amount of error that you can telerate. If 90% of respondents answer yes, while 10%
answer no, you may be able to tolerate a larger amount of error than if the respondents are split 50-50 or 45-55.

Lower margin of error requires a larger sample size.

5% is a common choice

What confidence level do you need? g5 o, The confidence level is the amount of uncertainty you can tolerate. Suppose that you have 20 yes-no questions in
Typical choices are 90%, 95%, or 99% your survey. With a confidence level of 95%, you would expect that for one of the questions (1 in 20), the
percentage of people who answer yes would be more than the margin of error away from the true answer. The true
answer is the percentage you would get if you exhaustively interviewed everyone.

Higher confidence level requires a larger sample size.

What is the population size? 3149\ How many people are there to choose your random sample from? The sample size doesn't change much for

If you don't know, use 20000 populations larger than 20,000.

What is the response distribution? 50 v, Foreach question, what do you expect the resuilts will be? If the sample is skewed highly one way or the other.the
Leave this as 50% population probably is, too. If you don't know, use 50%, which gives the largest sample size. See below under
More information if this is confusing.
Your recommended sample size Is 343 This is the minimum recommended size of your survey. If you create a sample of this many people and get

responses from everyone, you're more likely to get a correct answer than you would from a large sample where
only a small percentage of the sample responds to your survey.

Figure 1. Raosoft sample calculation

3.5.3 Sampling Procedures

All the twenty nine villages in Wikililye location were targeted arghmples were,
therefore, selected from each villagen drder to obtairthe actual households to be
interviewed, a sampling frame comprising a complete listing of all the households (study
population)in each village was compiled by randomly assigning them numbers. From
the sampling frame, in order to identify the exact household respondent, systematic
sampling procedure was employtl obtain theK™ number which was calculated by
dividing the numbeof householdor each village divided by treample size obtained for

the particular village. The sample obtained for each village was thepgfgpertionalto

size of the village meaning that samples were included in the study depending on their
numercal strength. The total sample, which provided quantitative data, was 343 from all

villages. Table 1shows the distribution of the sample
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Table 3.1: Population proportionate to size

S.No Village No. of Sample size K" number
households

1 Silanga 45 4 110
2 Kangalo 100 10 10n
3 Zambia 49 6 gth
4 Wayani 55 6 gth
5 Kinyakini 69 7 10h
6 Kathukini A 59 6 10h
7 Kathukini B 44 4 11
8 Katiliku 55 6 o
9 Tumyaloni 57 6 10M
10 Mulango 69 7 10M
11 Yowani 101 12 gth
12 Kilukiwiya 86 9 10M
13 Musya 68 7 10M
14 Musyau 70 7 10M
15 Kithumulani 54 6 gth
16 Mbathani 77 8 11
17 Kisekini 150 17 11
18 Maranatha 112 12 10"
19 Wikililye market 995 110 11
20 Kavisi west 110 12 11
21 Yumbisye 224 25 11t
22 Kathuma 61 10"
23 Muranga 46 5 11
24 Kithambangii 109 12 11
25 Nengya 62 8 13"
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26 Kyanzou 65 8 120
27 Kamale 51 5 10"
28 Kavisi east 55 7 13N
29 Mutungwe 50 5 10h

PPS formula= No. of households in each village x Sample Size

Total number households in the location

K™ Number formulae = total households for each village

Determined sample size for each village

The study targeted to interview househbkhds. Where household heads were absent
the person immediately after him/her was interviewed and where none was available, the
researchemoved to the next housddao cater for the absent ond.o cater for gender
representadn, househols heads or person immediately after the household head were

interviewed but alternated by gender where applicable in all the villages

In addition 4 keynformants(Kls) from the studyarea were purposively sample@hey
included an agriculturakxtension officer actively involved ithe study area with
householdsagricultural activities, the DirectpKitui Development Centerwhich is a
norrgovernmental organization in the which has several projects in the study area aimed
at improving the ovel livelihoods of households through agricultural activities and the

administrative offices both the area chief asdistanchief.

Focus Group Discussisrwhose participants wesampled purposivelwere carried out
According toGall, Gall, & Borg(2007)purposive sampling aims at selecting individuals
who are well informed about the research topic and interaction among them stimulates

feelings, expressions of the phenomenon, knowledge and beliefs which could not b

50



achieved if interviewed individuallyA total of four focus groupliscussios werecarried
out. The focus group constituteshe group ofmale discussants, one group of female
discussants, ongith a combination of both male and females and one witkgélelders
in the location

3.6 Data Collection Methods

Mixed methodapproachwvas employedo collect datdor the study. This involved both
guantitative and qualitative data collection methoQsantitative method entailed using
structured questionnaires to generate quantitative data espondents Qualitative
methal entailed using Key Informant Interviews witommunity leaders on factors
influencing postharvest loss of cerealsFocused Gyup Discussions witltommunity
leadersboth men and womeand government officials tqualitativetextual datavere
carried out.Direct observatios by theresearcher were also don&he varied methods
ensured that the limitations of one type of datdlection method were balanced by the
strengths of anothdmurner Ill, 2010) The use of multiple methods was aisyperative

in triangulatingdata collected. In addition to the primary data, secondary data were
collected from existingecordsard internet materialérom other writers on th@ertinent

issues relating tpostharvestioss of cereals.

The researcher was assistedthtmee (3 research assistants who were trained on how to
collect data.They aided in curbing language barrier and also note taking during focus
group discussionData was clected in two phasesPhase one (1) toakvo montts and
mainly dealt with collecting data using sestiuctured questionnaires which were
admiristeredby the researcher and r8search assistants to the sampled respondents in
Wikililye Location. Phase two was mainly used to collect data from the sampled key

informants and focus group discussants from the location.
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3.6.1 Interview Using Questionnaires

The first tool of data collection was personal interviews by use of questionnaires to the
343 household hela to derive quantitative datalhe questions were specific and with
limited answers to enable generation of quantitative data that is analyzetighth
statistics as Okeyo (2013uggests The questionnaire was organized into different
sections; each section of the questionnaire seeking information related to a specific
objective. The first section sought to obtain information related to socialred factors
influencing cereal loss of household. This included gender, age, level of education,
marketing and alternative source of livelihood.Section wo addressed how
environmental factors contribute pmstharvest cerealokses in Wikililye locabn and
sectionthreeaddresseghostharvestmanagement strategies contributing to food loss in
Wikililye location. The questionnairesed for data collection is shownAppendix 1.

3.6.2 Focus Group Discussions (FGDs)

Four Focus Group Discussionsade of farmersvere conducted with separateogps of
males andemales,andboth male and female village elder§he number of discussant
varied from 712. The moderatowho was the researcher used a Focus GrasguBsion
guide which was purposivelyeveloped in order to gather more in depth understanding
about the study. A note takerhelped with recordingverbatim and non verbatim
responses througbbservatios. The FGDs guide for the study is shown in Appendix 2.
The purpose of Focus Groupsbusion Key Informant Interviews, and observations
was to triangulate dataom questionnairen the factors influencingoostharvestcereal

loss.

3.6.3 Key Informant Interviews
The study conducted 4 key informant interviews consisting of the location agricultural
extension officer, a negovernmental organization director from the Kitui Development

Center and two administrative officerdo werethe area chief andssistanthief using
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key informant interview guideThe aim was to gather more elaborate information about
householdgpostharvestcereal lossts impact on householdsThis provided moren
depth andreliable information that enabled triangulate data obtained froboth the
FDGs andsurvey. The key informantinterview schedule that was used to collect data

from key informants is presented in Appendix 3

3.6.4 Direct Observation

Direct dbservationwas used to collect non verbal datéhis was done during personal
interviews with the respondentsvhile administering the questionnaireObservation
checklist enabledhe researcher to obtain data on gemeral information in line with
study objectives. This aided in gathering more detailed information wheetmrot be
obtainedusing the structured questionnaird@his includel stateand type of storage
facilities utilized, state of cereals in the stoydke drying systems useaiong others.

The observations result is presented in form of photos and gives a cleae.pictu

3.7. Validity and Reliability of Instruments

3.7.1 Validity of Instruments

A research instrument is valid if it actually measures what it is supposed to measure and
when the data collected accurately represt s t he r es p@mid 2008)s 0 opi
Validity of the instruments was ascertained by conducting a gilaty to pretest the

research instrumentsAccording toMugenda & Mugend#2003) a pretest sample of a

tenth of the total sample with homogenous characteristics is appropriate for a pilot study.
Therefore, 35 haiseholds which is equivalent to 10% of the sample gizespondents

was interviewed from Kyambiti locationa neighboring area that has simifarysical,
demographic, and sociulturalcharacteristiswith the main ara of study. This ensured

that theinstructions were clear and all possible responses to a question were captured.
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Validity also deals with the question of how the findings of the study adequately
represent realityOrodho, 2009) To ensure validity, therefore, randomization and use of
multiple data collectiorstrategies such as sestructured questionnas, focus group
discussionskey informant interviewsand observationsere utilized. Both quantitative

and qualitative methods were usear fanalysis thus triangulation.Crosssectional
descriptive research design which gives the researcher an opportunity to gateaccur
view of response to issues as well as limited time thus avoiding extraneous factors which

can influence the subject was employkKdthari, 2004)

3.7.2 Reliability of Instruments

Reliability is the extent to which research resu@te consistent and replicabldmin,

2005) A test is reliable to the extent that it measures whatever it is measuring
consistently(Best & Kahn, 2006) As a quality control measure, the test retest method

was applied. This was done by administering the same questionnaire twice to farmers
allowing an interval bone week in betweenThe consistency in the answers provided
assurance ofreliability of the instrument. The data collection process was done
systematicallyand data were recorded accurately an
trail* that can enharecreliability of the results ahe study(Babbie, 2013) Coding and

recording technique was employed amalysing data that could adequately guide a

different researcher in aging out a similar analysis.

3.8 Data Analysis

The data collected for this study were analyzed following mixed method data analysis
process including the use of Statistical Package doiab Sciences (SPSS) version 20.0

to run data (Hopkins, 2002)irst quantitativedata collected through questionnaires was
checked for completeness, cleaned, coded, and entered into a computerb&fetem
analysis. Analyzed data was presented in frequency talsled percentagesand

interpretations and discussiooithe findings followed.The study used frequencies and
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percentages because of their ability to distribute the respondents according to the various

values of the study variables.

Qualitative data analysis seeks to make general statements on how eategdiemes

of data are relate@MNachmias, 2000)hus qualitative datavere analyzedthematically
Qualitative data were analgd using open coding whereby themes and patterns were
identified (Ritchie, Lewis, Nicholls, & Ormston, 2013) Themes and patterns were
derived fromthe responses given by key informants, FGDs and from -opewled
responses from thelousehold Survey QuestionnaireThe data was msented using
direct quotations andarratives/ verbatinto provide actual feelings and views on the
issues under investigationThe researcher personally transcrilibd qualitative data

from semi structured questionnaseoral interviews and focus group discussions.

3.9 Ethical Considerations

Legal and ethical issues were considered and adhered to simultaneously when carrying
out this study. Researchers have the responsibility over safeguarding of the rights and
safety of the people involved in their stud{@ghite, 2000) This responsibility is clearly
articulated in literature as research ethics and includes issues regarding ,consent
confidentiality and anonymityBabbie, 2013; White, 2000) Research permit was
obtained from South Eastern Kenya UniversiBoard of Postgraduate Studies.
Permission was also soughtritadhe Wikililye location chief andotice letter was sent to

the assistant chiefs in the village&\n agreement was reached on when to collect the
data. The researcher explained to the respondent the purpose of the stiy.
researcher first o f al | sought respondent
assuring them that their participation was voluntaBarticipants were also informed
about their right to withdraw consent of participation at any time withouhaliyeThe
respondents were not required to provide their names or any specific form of
identification on research instrumentl addition, the participant would not personally

experience benefits from participating in the studyowever, they could befit later
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from the study findings as farmers and other stakeholdérs. participants were assured
that all information they provided would be kept confidential and personal interview
also remained confidentialEach farmer who agreed to participatesvgaven a written
consent form to sign.
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CHAPTER FOUR

4.0 RESULTS

4.1 Introduction

This chapter presenthe findings of the studywhich ae discussed under thematic
subsections iine with the study bjectives. The thematic subsections include Hueio
economic factors influencing househgldstharvestcereal loss that include gender, age,
level of education, alternative source of income and marketing of cetfeafgerception
on environmental factors contributing fmstharvestloss of cerealsand finally post
harvestmanagement strategies mainly storage, which contribupgwgeharvestloss of

grains was also examined.

4.2 Demographic Characteristics of Respondents

The demographic characteristics that were considered in this sewtloded: gender,
age, the level of education of the participants, religion ane sfzland utilized for
farming. This gave a deeper insight on understanding the relationship between the

variables under studyrable 4.1summarizes the e s p o rdenegaphd profile.

Table 4.1 Demographic characteristics of participants

Category Frequency Percent
Gender Male 145 42
Female 198 58
Age group 39 years and below 104 30
40-59 Years 115 34
60 years and above 124 36
Religious affiliation  Catholics 38 11
Protestants 303 88
Muslims 2 1
Acres of land unde Below 1 129 37.6
cultivation 1to3 189 55.1
3to6 16 4.7
7 and above 9 2.6
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Education level ol None 34 10

respondents Primary level 220 64
Secondary 64 19
Tertiary and above 25 7

Source: Fielgsurveydata(2017)

A total of 343 respondents participated in this stu@ut of 343respondents interviewed
(145) 426 were male while (198) 58% were femalkhis findings show that majority of
the people who participated in the study were females as compared torhisrshows

that females engage morepostharvestactivities and farming in Wikililye locationlt

is also consistent with the current pattefrKitui County statistics where by females are
more available in the homesteads than mérhe age of theespondents was also
determined.From the findings it is clear that the age was evenly distributakt of the
respondents were in the age grafpcOyears and above 36%, respondentgi@ears
followed with a percentage of 34 with those 39 years and below constituting 30%.
Rdigion proved of essence to the respondents since laoked a religious affiliation

The field survey reealedtwo main religious affiliations, Protestants and Catholics.
Majority of the respondents were Protestants 304(89%) and Catholics 37(@1%)1%

of the respondents were Muslim®n the size of land used for cultivation most of the
respondents had belathree acres of landMajority 189(55.1) having less than 3 acres.
This is in line with the average landholding among farmers in Kitui according to
government of Kenya which ranges frorBlectares. Only a few of farners have a
larger land holding. Majority of the respondents had only attained primary level
education 220(64%) which indicate that education levels of Wikililye location is

generally low.

4.3 Social Economic Factors and Their Influence to Household Postarvest Cereal
Loss

This subsectionprovides the results of the socioeconomic factors that infeupost

harvestioss of cereals First, thesubsectiondeals withthe nature opostharvestcereal
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loss in Wikililye location. It provides the information on whether there is cereal loss or
not in the study areaSecond, itgives results orhe influence of gender, age, level of
education, alternative source of income and marketing of caardlsheircontributons

to postharvest cerealloss.

4.3.1 Status ofPostharvest Cereal Loss of Wikililye Location

Respondentvere firstaskedwhether they experienced apgstharvestcereal lossand
theresults aralisplayedin Table 42. Thetable reveals thamajority of the households
(63%) experienced some form gfostharvestcereal loss (mainlymaize with 37%
reportingthat they @ not experience angerealloss. Some exprienced loss more than
others. While some experienced loss of almost half ofirtipgoduction or incurring
economic loss through selling at low prices to cater for other households f&eds.

mean total loss of households experiencing loss was 25.6kgs.

Table 4.2 Whether experiencepostharvest cereal loss

Cereal loss Frequency Percentage
Experience loss 215 63
Donét experi 128 37

Total 343 100

Source: Field survey data (2017)

A respondent provided a sample of her infested maize and reported thatathés
recurring problem since the pest seems not to respond to the pesticides sherarses

observatios the effect of infestation was immense.
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Figure 2: Sample of infested maize

The findings were further confirmed by femdiscussantssho narrated that:

Our produce especially maize, which almost everyone grows and tstqnes/ide

food in the futureis infested byweevils One of theweevilswe calli Os a ma 0

(to denote how destructive it ispnsumes everything and makeaine look like

flour. We dondét know whether it is the pest.
is expired or what could be the cause.

To further elaborate on the causes of their loss a malegeigipant narrated thus,

We experience loss both way3.0o avoid loss by pest we opt to sell our maize.
However the buyers take advantage of this and lower the pri€kesy agree with
each other and no matter where you go to Belhtaize the price is the sam#&le

also sell our maize to cater for our bassds.
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A key informant an agricultural extension officen Wikililye L ocation confirmedhe
foregoing by observing that majority of the farmers experidose of cerealsmaize
mainly because of infestation leevils andoests. This ispartly becausef thetypes of
storage and the pesticides they buy from local sh@pehdo not protect their produce.
Some of the farmersannot afford th pesticides and just store their ceraall this
aggravates the magnitude mdstharvestcereal loss. Otheafmerslack the knowledge

on how to apply the pesticides and their cereals end up being infested.

The Director Kitui Development éhter a key informant confirmed the afore mentioned
findings by indicating that irrespective of low production due to unfee climatic
conditions and drought, the small produce the farmgetare lost due to pest tation
and failure to adopthangesuch asiew ways ofcerealstorage Thusfarmers ardorced

to selltheir cereals when prices are low occasiomognomic loss.

4.32 Gender and Household Cereal Loss

Agricultural acivities characterize Wikililye bcation and are carried out by both men
and women. Majority (58%) of the household respondents were women while (42%)
were men as the finding indicatedhis is not unusual given that men travel away from
their home whether on short term or long term to find work while women remain behind
to look after the home and work in the farfhe study sought to find out thefluence

of gender of theespondent®n postharvestcereal loss The results arelisplayedin

Table 43. Among households thatid not experiencgostharvestcereal loss the
percentage of maleespondentsvas lower 84%) compared téhat of female respondent

at 3%, indicating thatmales experience lose more than femalébe calculated chi
square statistiéndicates that there was no significant association between gender and
postharvest cereal log$=0.35) The results indicate that a higher percentage of males

(66%), comparetb females (61%) experienced pbstrvest cereal loss.
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Table 2.3: Gender and householdost-harvest cereal loss

Distribution Frequency Percent Food Loss No food loss
by Gender F % F %
Male 145 42 95 66 50 34
Female 198 58 120 61 78 39
Total 343 100

P>0.05

Source: Field survey data (2017)

From Figure4.3, more males than females in theuseholdexperiencedpostharvest
cereal loss. The findings from the analysis were confirmed by obseivakoom
observation e number of maleresponderst was smaller becaus&womenwere more
availablewithin the homeslt was also because of gender roles where many women are
left at home as their husbands engage in other forms of work such as busin&sses.

female respondent who asfarmer confirmed the foregoing during a Focus Group;

Most of our homes are managedvegmen We are the ones who take care of our
children and our homes. This is because many of our husbands carry out other
activities toearna living such as workingn far places especially in towns and if

not, they engagen small businesses in the townahy othersprefer casual work

such as motorcycle ridess employmenin construction sites other than farming.

During the data collection exercise, majority loé then were not present at their homes
particularlyduring weekdays. Many of themere found at the local shopping centers at
theboda bodasheds, and some were doing small businesses. However, the situation was
different on weekends. During the data ectlon exercise some men would refer the
researcher to women for information after explaining to them (men) the research

interests. A male respondahiring a Focus Group Discussion obsertreds:
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Farming cannot provide and maintain our families and itbduction being
interfered with by harsh weather conditions especithigylack of rains which
contribute torepeatedmassive losses, it makes many of us consider doing
businesses and thus we away from home and come back on weekends to be

with our famlies.

Key Informants including administrative officers both the area chiefaaststanthief,
lend credence to the above findings when they indicated that womoenthan the men
are involved in the fam and households activitieend therefore their availability at

homewas not unexpected.

Despite statistical analysis indicating there was no significant association between gender
and postharvest cereal loshgetmale respondenthouseholds experiencgmbstharvest
cerealloss to a higheextent tha femalerespondenhousehold. This was narrated by a

femaleFGD participantthus,

Major decisions are made by the malgome of us even if we have information

and knowledge from women groups about the better management and ways of
reducing the lossesuiing our men into the idea is never easy. Some dee®t

the need of adoptingnproved methodswhich are expensive since there are

cheaper means.

This indicates many respondemtsre female compared to malandthe rate of cereal
losses was higheamong the male respondent householdstemale discussant hatle

following to say:

Women, more than men are involved in agricultural activities inclugost
harvestmanagement. Since we are left at home as our husbands look for other
forms of employmet we have to take care of the little that we produce.
Secondly, some of our men prefer staying at home doing nothing and some even

steal our cereal and sell without our knowledge.
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And amaleFGD participantobserved thus,

Some activities such gmstharestcereal management are considered the work
of women. Men prefer tilling the land, planting and maybe weeding.pBsit
harvestact i viti esd including protectheng t he

work of women.
To further support the foregoing aher male Focus Group Discussaatrated:

Most of the information especially aboytostharvestmanagement of cereals and
ways of dealing with losses are mostly learned in women associaeteties
especiallyin women groups. Very few men get tbhpportunity to learn about

them and this might be the reason for the losses.

This was further confirme¢hrough observatios where most of the respondents who
knew about improved methods oérealstorage weravomencompared to men. The

womenlearnt abouthem in the women groupmgethya where they were also provided
with modern storage bags including hermetic bags antef the women had already
adgteduse of thebags compared to theemwho had little information about the bags
and where to find thma.

Two of the key informants, the Director of Kitui Development Center, a- non
governmental organization dealing with farmers especially on cereal lossgsosind
harvest management practices and the area Agricultural Extension Officer further
confirmed this finding by indcating that one way people desith postharvestoss is by

use of hermetidbags. However, thehef noted that they conduct training programs
especially to women groups where they teach them on the ageangmd usage of
hermetic bags Further theybuy the hermetic bags at a wholesale price and sell to the
group members at subsidizedorice. The chief further observed that women are more

than men concerned with the food security of their households and so whenever they
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organize a sminar to educate the community agricultural activities, majiy of those

who attend arevomen.
4.3.3 Age of Respondents and HousehoRbstharvest Cereal Loss
The study sought to establisthether age othe respondents had influence @ost

harvesioss of cerealsThe esultsare displayedn Table 44.

Table 4.4 Age of respondent and householgost-harvest cereal loss

Distribution Frequency Percent cereal Loss No cereal loss
by age F % F %
Below 39 104 30 42 40 62 60
40-59 115 34 55 48 60 52
60 and 124 36 73 59 51 41
above

Total 343 100

P <0.05

Source: Field survey data (2017)

Most of the respondents (%6 wereof age60years and aboyeespondents ithin the

range of40-59 years constituted 34 while those below 39 yearsconstituted 3.

Results on the distribution of househgidstharvestcereal lossby age indicate that
respondentsaiged60 years and abovexperienced morpostharvestcereal loss (59%).

They were followed by age group -89 years at 48%vhile respondntsaged 39 years

and below experienced relativelgss cereal loss (40%)The calculated cksquare
statistics for t he as s o @distndrniest cered) wisase en f a
significant(p=0.02.

Thus, the findings revealed that a majority of thhespondentsnterviewed wereold

farmers. Majority of the older people geinvolved in farming which is attributed to
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many of them having retired from formal jobs a@ involved in small scale farming.
One 65ars oldnan confirmed this by saying;
Many ofthe people in this village are the older oné3ur children no longer live
with us since many of them have moved to towns in search of employment.
Those who do reside here casuatlyolve themselves with farming, since they
prefer other forms of livelihoodnd many are involved in casual labor such as
construction workand boda bodariders. | have been involved in farming after

retirement from the army.

The youngpeople were alsperceived as havingegativeattitudetowards farming as a

female discussant in one of the focus group discussioaiaglit,

Farming in this area is the work of the poor, @dduneducated individuals who
do not havesomethingelseto do. My children believethisis the casand efforts
to change theiattitude havésorneno fruits. | do notknow whether iteducation,
which influences them or what. Some ofmy childreninstead of farming prefer
other forms of labor or leaving it to their wives ewéiough they(my children)

did not perform well in their education.

However, the study findings on the influence of aggostharvestcereal loss indicated
tha the young experiencel@ss amount of cereal lescompared to other age groups.
There was aignificant relationship between age and plaatvest cereal lossThe young

people who are involved in farming are able to take measures to prevent cered loss.

focus group discussant elaborated the foregoing,

The youngpeopleare involved in other fons of earning money and therefore are
able to purchase pesticides to protect their maize from pé&&agority of them
work in towns and their families are here in the villagéberefore, they buy the
required pesticides as they come home on weekeRasy also seem to be more

informedon the best preventive measures
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According to an Agricultural Extension Officer the area as well as the director of KDC
organization who were key informantbgete is need to change thegativeperceptios

and attituésof the youth towards farmingThe young consider farming as work of the

older people who are not educated, lack the necessary akitlsarep h 'y si ¢ a | | ab ol
with low economic returs. The negative perception towargersons involved in
agricultureespecially in the rural communities need®éoaddressesb that all segments

of the population can actively participate in agricultural activitiEsnployment, better

living, eradication of hunger and poverty will be dealt with if the youth activelglvev

themselves with agriculture.

This is in line with the director of KDC, a nggovernmental organization who observed

that many of their projects were hindered by the fact that most of the rural majority were
the old. Even though the farmers may havig pieces of land for cultivation, most of

them utilize a small portion for growing crop$his is also evident during their training

on cereal management practices; the elderly are used to the old methods of storage such
asutaa and find it difficultto adopt the new changes.

4.3.4 Education of Respondents and HouseholBostharvestLoss of Cereals
The study sought to establish whether academic qualification of respondents had any
impact onpostharvestloss of cereals In view of this,respondents were asked to state

their highestevel of education.Their responseareshown in Tablet.5
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Table 4.5 Postharvestc er e a | | oss

by

respondent 0s

Distribution by Frequency Percent cereal Loss

No cerealloss

level of F % F %
education

None 34 10 24 71 10 29
Primary 220 64 152 69 68 31
High school 64 19 32 50 32 50
Tertiary and 25 7 7 28 18 72
above

Total 343 100

P<0.05

Source: Field survey data (2017)

Findingsof this study reveahatmajority (64%) of the farmers had only attained primary
school education, 19%ad attained secondary sch@ducation while just over%s had
attainedtertiary level. Ten percent of the populatidmad notreceived any education.
Field observation cdiirmed the findingsabout the lowevel of educationwheremany of
the farmers could neither read nor write when the questiomneere provided to them.
According to results in Table 4.%5he association between education @odtharvest
cereal losswas significant The findings show that the level of educationamong

respondents Wikililye location is very low which may contribute fmostharvestcereal

losses

A discussant gaveomeinsight regarding the large number ptople withlow level

education thus,

Despitee ducati on

bei

ng

ter med niastildok ey

not consider it important. Others lack the resources to educate their

children while others do not want to struggle paying school fekse so,
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the majority of those who are educatedkidor alternative sources of
income instead of farming; others migrate to towibey leave the older

farmer 6s majority @hle GDpamicigamtle not ed

The study findingsndicated thatthe rate of cereal loss increased with decreased ¢
education. Majority (72%) of the respondents who had attained tertiary level of
education experienced redugauktharvestcereal loss while those with high school level
education hd 50%postharvestcereal loss.Those who had attained primaryuedtion

or had no education at all experienced high ratésssat 69% and 1%respectively

Another male FGD participant gave credence to the foregoing,
Many of the farmers are older ahdve littleeducation with some of us having no
form of education.The youngpeoplewho involve themselves in agriculture are
those who did not do well in education and have to stay at home, many of whom
are young females who are married and left back at home as their husband look
for other forms of emplyment. Individuals who are educated rarely remain here

in the village but move to towns in search of formal employment.

A female Focus Group Discussant elaborated more on the academic qualification.
According to her most of the farmers were not eceetaince the educated individuals
move to towns for employmentThose who reside in the villages and are educated are
the retired or those who combine both farming and working, for example, secondary and
primary schools teachers.

The study established aheven though people in Wikililye engageagricultureas a

source of livelihood, they lack the knowledge and skills of production as welbsts
harvestmanagement.The farmers lack the knowhow, which increasespbstharvest
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cereal loss. This waswell illustrated by a narrative from a retired government officer
who is now a farmer, thus;
Majority of the farmers in the area are reluctant to adopt chahgeow that in
order to prevenpostharvestlosses of my cereals, | have to take preventive
measures which are current since many pests are becoming resistant to pesticides.
| utilize the hermetic storage bags which prevent my cereals from being infested

and later sell when prices are high.

Conversely, the rate of loss pbstharvestcereals deeased with increased level of
education.This was explained by a key informant when he observed,

The challenge we mostly experience is lack of education by the fariersy of
farmers are used to old ways of doing things and changing their perception is
hard. However, those who are educated are open to new ways and are eager to try
and experience other way3his enables them to preserve their cereals better and

avoidloss (Agricultural Extension Officer).

Both the director KDC and extension officer indicated that the farmers who are not
educated do not atterithrazas seminars anghostharvesttraining. The less educated
are also so dependant and if the seminar caésprovide any form of incentive or
payment they never attendHowever, the members of Focusa@p Discussions denied
to thisby indicating that theylo not receive such trainingsSome reported that they do

not even know the location extension offgeffice is or work station

Observatios in the field revealed that respondewith secondary education and above
had weltconstructed granaries arad number of the respondentsere actuallyusing
improved storage methods especially hermetic .bagbhey had knowledge and
understood theostharvestactivities and were able to explain in details how to deal with

postharvestcereal losses.
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4.35 Marketing of Cereals Influence onPostharvest Cereal Loss
The influence ofmarketing of cereals opostharvestiosswas assessedhe results are

presented iTable 4.6

Table 4.6: Marketing of cereals and household cereal loss

Distribution Frequency Percent Cereal Loss No cereal loss
by selling of F % F %
cereals

Sell 128 37 87 68 41 32
Do nselt 215 63 128 60 87 40
Total 343 100

P<0.05

Source: Field survey data (2017)

The result indicated that majority tife household$63%) do not sell their cerealsThis
is so because most of them are small scale farmers who produce small amounts on their
small farms. However, despite that a number of respondeftsr8Fortedthat they do

market their cereals for various reasohsnale discussant elaborated thisiayrating:

Many of the farmers here have small farms and even those with large farms utilize
a smallpart for farming. This is because ahadequate rainghere we lose our
crops before we even harvest. As a resutiduction islow and nothing is left

for the market. However, some of the farmers do sell soof the cereals they
produced. This is mainly because of econonand other social needs including

payment ofschool fees.

However other informants had a different view & why the farmers sold their cereals.
Some of the farmers sell their prodweeen when yields are higithis is because
the storage facilities are not suffinteespecially in terms of sizeMany of the

times when we produce more, maerealgendsto be lost due infestation by pest
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which is a challenge to many of us farmers and thus we opt to sell (Female FGD

participant).

Resultsindicate that those who sold their produce experienced more cereal loss (68%),
while those who did not market theirreals experiencing less loss $6)) There were a

few households wheold their cereal produdsut were the mostffected by cereal loss.

The marketing of cereals of the respondents was cross tabulBesllts reported in
Table 4.6 indicate the association betwesrarketing of cerealsf the respondents and

the extenfpostharvest cereal los§he results confirm a significant association between
the two variable®f (p=0.03. The findings of this studguggesthatfarmers may sél

their cereals to avoid loss through poor storage methaddocus groupparticipant
explained thus,

Whenever we sell our cersalhe prices are very lowometimesas low as
15shillings a kilogram of maizeWe then buy later at very high priceSincewe
depend on farming, we have no alternative but to sell to cater for our basic needs

especially school fees for our children (M&@&D discussant).

A female discussant gave insighto the foregoing
The shopkeepers are very hard on liss as if theyagree with ach other on the
prices to buy. This is because whenever | want to sell my maize the prices are
constant.Even if | travel from my home village to another village town center the
prices are fixed.This happens a lot immediately aftervest and since | need the

money, | end up selling at throaway prices.

The area administration offic elaborated on thiendings. He observed that some of the
farmers do sell their cereals mostly during high production andt@lsteettheir social
andeconomimeeds Many of those rely on farming as a source of livelihood and have to
cater for their needs including school fees for their children and, therefore, are forced to
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sell at low prices. The area agricultural extensiafficer added that soe sellstheir

cerealdor entetainment purposes, for example,buy alcohol.

Some of the key informants noted that the farmers lack collective bisgaowerfor

better prices.To deal with this challenge a collective or communal storage system was
built at Kyambiti Location in Mulango Ward, which was aimed at storing produce for
farmers. This was intended to give the farmers a collective bargaining power to be able
to sell their produce at higher priceslowever, the communal storage system veaed

with chalenges and is no longer in us&he challenges were mainly economic and low

production. The director KDC narrated,

Many of the farmerso6 yields are | ow wit
for long. Secondly, the farmers rely on mageduce for theibasicneeds such
as school feesand entertainment. Therefore, the farmers cannot store maize

when their children are at home due to school fees as well as other needs.

4.3.6: Source of Livelihood and Household?ostharvest Cereal loss

The influence of livelibobodswahasdested OResallts presented i f
table 4.7and reflect multiple responses The results showthat the main source of
livelihood for the majority {0%) of households was farmingA significant numbeiof
households30%) derived theitivelihood from combined sources includimpnfarmand
formal sourcestogether with farming Majority of the households (85) obtaining
alternative source of livelihoodrom formal employment and nonfarm activities
expeienced reduced cereal loss (65€0mpared tahose who solely deperah farming
as a source of livelihood (67%MHowever, he results of cross tabulatioeveal that there
is no significant association betwealternative source of income and pbstvest cereal

loss.
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Table 4.7: Sources of livelihood and lbuseholdpostharvest cereal loss

Distribution Frequency Percent Cereal Loss No cereal loss

by source of F % F %

income

Farming 343 70 229 67 114 33
Non-farm 150 30 97 65 53 35
and formal

sources

Total 493 100

p>0.5
Source: Field survey data (2017)

The results demonstrate that alternative source of livelihood apart from farming
influencedpostharvest cereal loss thouglot ina significantway. The few households
who had alternative source of livelihood eithdormal employmentand nonfarm
activities experienced reducepostharvestcereal loss This was thus explaed by a

focus group discussant,

Other sources of livelihood help in dealing withstharvestcereal loss.

The household heathn investn better storage facilities be able to utilize
more effective pesticides since he/she can purchase thBat. for the
majority of us who depend on farming for everything, losses are inevitable
(Male FGD discusant).

To further elaborate on this, another discussant had these to say,

Those with alternative source of livelihood rarelyperiencethe challenges of
postharvestceral loss. With the ability to effectively store their cereal produce,
they are able tsell when the prices are high and thus economic gdihgy are
also in a position to purchase and cater for thagicneeds and are not forced to
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sell immediatelyafter harvest aituation most of us who depend only on farming

have to endure.

The alove observation confirms that majority of the respondents relied on farming for
their livelihood. Both the agricultural extensioofficer and director KDC confirmed the
aforementioned by indicatinthat since the area is rural, majority the households
dependbn farming for their livelihoodand since it is not seffective due to other factors,
farmersexperiencgostharvestcereal loss which aggravate the food insecurity situation

in the area.

Observatios confirmedutilization of improved storageystems especially hermetic bags
by the householdsvhose source of livelihoodcamefrom both nonfarm activities and

formal employment.

4.4 Perception ofEnvironmental Influences on HouseholdPostharvest Cereal Loss

In order to determine whether environment had an influenceoskharvestloss of
cereals respondents were asked whether they experienced any form of environmental
change that affected their maize productidinis includes changes in the pattern of rain
season during harvesting and drying and presence of moisture in the maize, which could
favour growth of moulds during storag&o further understand this, farmers were asked
whether they had experienced attack of their maize by aflatomibekgd). This would

provide information on their perception of environmental factors influence on cereal loss.
The results arpresentedn table4.8. Thefindingsindicated that majoty (96%) of the
respondents perceivedot to experiene environmental changes in the are#hat
influencedpostharvestcereal lossvhile only a few 4%) reported that their cereals were

attacked by afflatoxin.
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Table 4.8 Envir onmental influence on householgostharvest cereal loss

Distribution Frequency Percent Cereal Loss No cereal loss
by F % F %
environmental

factor

Yes 13 4 9 69 4 31
No 330 96 206 62 124 38
Total 343 100

Source: Field survey data (2017)

The study furthersought to establish thperception of farmers omfluence of the
environmenton household postharvestcereal loss The findings of the study indicated
that38% of the respondents wisaid theydid notexperience angnvironmentathange

did not experiencepostharvest cereal loss A significant number 31%) of the
respondentsdid not experience cereal loss despite indicating that there were
environmentathangeghat influencegostharvestactivities This showthat majority of

the householdamong thosevho had observednvironmentathange were significantly
affected by thechange since 69%f the respondents said theyperiencegostharvest

losses

Overall thefindings indicate that only a small percent of the responddfts reported
that there wereenvironmental changesvhich may havecontributed topostharvest

cereal lossesThis was narrated by a discussant,

The environmental changes that affect us are low rainfall and recurrent draught.
Postharvestcereals drying rely on the suffhis area is almost always sunny and
thus our activities during posiarvest, in order to avoimibka are not affectedlt

may sometimes rain but not for long to a point where we face challenges.
Majority of the farmers understand that one has to complegiythe cereal
before storingféemaleFGD discussant).
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However from the findings it is evident thahose who reported environmental changes
also reporteda higherpostharvestcereal loss. The area agricultural extension officer,
observed that many farmers do not understand how weather conttibyiestharvest
cereal losses. He noted that pests like large grain borer (LGB) thrive in high
temperatures Some farmers also store their produce in polythene bags, which may

encourage growth of moulds.

The agricultural extension officer, director KDC and the locahiadstrative officers in
collaboration provide extension servicdmrazas (public meetings), and seminars to
advise farmers on the best farming andasures to increase productiofhey also
provide guidance on the bgsistharvestmanagement strategiesorderto reducepost
harvestiosses.This would eventually curb hunger and food insecurity.

From direct observation farmers relied on sun drying to dry their cereals as shown in

figure 2

Figure 3: Sample of drying cerealshy sun
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4.5 Influence of Postharvest Management Strategieon Postharvest Cereal Loss

To demonstrate the influence pbstharvestmanagement strategies householgost
harvestcereal lossboth type of storage systems currently utilized amdareness of

improved storage system were assessed

4.51: Type of Storage Facilities Currently sedand HouseholdPostharvest Cereal
Loss

The researchewas interested in kawing the type of storage facilitighe respondents
werecurrently using. In view of this,respondents were asked the type of maize storage
facilities that they were currently using. Multiple responses were provided by
respondents afiustrated inTable 4.9 The findings indicate that majority (72%) of the
respondents utilizedumny bags while a small percentage (15%) used s#&ks as the
form of storage.Respondents who hadlopted to improved storadecilities, hermetic
bags were few (7%)It was also noted that (6%) of the respondentsl oseer forms of
storage mainlytaa or never used any form of storage systems because they produced
and immediatelyonsumedill the producehroughdirect consumption and/ or sal#.is
evident from the findings ahe studythat majority of the farmersin Wikililye still use

the traditional systems of storing maize.
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Table 4.9 Current form of storage and postharvestcereal loss

Distribution by Frequency Percent cereal Loss

No cereal loss

storage system F % F %
used

Gunny bags 251 72 166 66 85 34
Sisal sacks 53 15 43 81 10 19
Improved 25 7 3 12 22 88
storage bags

Others including 22 6 8 36 14 64
Utaa

Total 351 100

p<0.05

Source: Field survey data (2017)

From the findings it is evident that majority of the rasgents farmers are stdependat

on traditional storagmethods.One male FGD participant described this thus,

In another FGD, &male discussanmtported thathe amount of productiowas low thus

We use a sein of our house as our storeddajority of us depend on gunny

sacks to store in our producg&his is because we lack resources to purchase other

meansof storageandwe lack space to build granaries ars modern methods of

storage. The little we have is for buying local pesticides and the gunny sacks

which are more affordable.

the reason for the use of the storage methidds shows the amount of cereals produced

has

a bearing on t he Sheplpevedtihat, st or age
The amountof produce is not that much.The little we produce is for

f ar me

consumptiorand we do not store for longer periods, thus no need of big granarie

or expensive mode of storagé/e just storen gunny bags andtaani
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It is evident from the findingghat the mode of storage contributegostharvestcereal
losses. Results fromcalculated chisquareconfirm a significant associatidretween the
mode of storage and pesarvest cereal loss. Althougthe farmers reported using
pesticides to protect their maize from infestation, losses were still reported to be a
challenge. Those who utilized gunny bags and sisal sacks were more prgmasto
harvestcereal losses at 66% and 81% respectivdlie other modes of storage mainly
utaawere also prone tpostharvestlosses with 36% of the respondents reporting loss.
The househds who utilized improvedorm of storage majority (88%) experiencedo
postharvestcereal lossesThis finding was reinforced byhe findings from focus group
discussions as shown in the excerpt below,

| have utilizedgunny bags, sisal sacks and the hermetic bBgsing the period |

used gunny bags and sisal sacks my maize was infested a lot by pests even after

using the pesticidesHdowever since | started using the hermetic bags my maize is

not affected at all andm able to store for longer periods to provide food for my

family and also sell at peak period#ctually buyers look for me to buy (male

FGD discussant)

A key informant reported that failure tmoptchange and lack of knowledge played a

role whenformsof storageare put into perspectiveshe narratechat,

Poor management practices contribute to loss of cer@atsimber of &rmers are
resistant to change.This is a major challenge especially whehe farmers
involved are the agedA case in poinis the continued use of outdatetde of
storage such astaawhich is not always effectiveA current emerging issue is
where the farmers are building cemented houses and setting aside mgithee
the housdor storage. This portion does not meetdtstandard of a good storage

facility.
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Through observation it was evident that many respondents used a section of their houses
to store thaicereals. The respondents ugany sacks to store their produc®thers
utilized utaa These forms of storageere not effectie enough to protect the farmers

maize frompostharvestioss. Figure 3, which depicts gunny bags in the housesi@ad

confirms the foregoing,

Figure 4: Gunny bags in a section of the house andaa

4.52 Awareness ofthe Influence of Improved forms of Storage on Postharvest

Cereal Loss

Knowledge ofthe improvedforms ofstorage was considered relevant in housepokt
harvestcereal loss. The results of the influence of knowledge of improyetns of
storage are presented fable 410. The findings indicate that majority (77%) of the
respondents were aware of the modern methods of storing maize especially hermetic
bags, in order to avoigostharvestloss. Only a few (23%) were not aware of the
modern methods of cereal storage. Thsultsfurther showthat a significant number
(65%) of the households that had knowledge ofitif@ovedmethods experiencqubst
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harvestloss which wasa bit higher than those who had no knowledgd experienced
postharvestioss(54%). The results of cross tabulatioeveal that there iso significant

association betweeknowledge of improved methods of storage on jasvest cereal
loss (p=0.08)

Table 4.1@: Awareness of improved storage system and househofmbst-harvest

cereal loss
Distribution by Frequency Percent Cereal Loss No cereal loss
awareness  of F % F %
improved

storage system

Yes 264 77 172 65 92 35
No 79 23 43 54 36 46
Total 343 100

p>0.05

Source: Field survey data (2017)

The findngs are inconsistent with whatowld be expected for households with
knowledge of improved methods of storagjacea higher percentage ofiose aware

were found to experiengaostharvestcereal loss Reasons given to explain the lack of
positive effect of awareness of better storage practices from FGDs and key informant
interviews are inability to purchasermetic bags low purchasiagd lack ofavailability

of thesemodern forms of storageA discussant stated that majority tbke farmers have

had from the radio aboumodern forms of storage they didt know where tget them.

The local shops and also those in Kiwn did not stockthem.

A female focus group discussant narrated
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| havelearnt about the hermetic bags from a women gtamp a memberYes |
agree it is a good method but the prices are too high for many famey. sell to
us at 250sh per 50kgs bag which is i@y expensive since | buy the gunny bag
at 30sh.

These semnents were echoed by thecationchief andassistanthief who observed that
the farmerscould not afford to purchase the hermetic bags since majifritgem live

from hand to mouth due to poverty and food insecurity.

The agricultural extensiomfficer, however, indicated that the prices were fair and
affordable. This wa in comparisorio the postharvestlosses incurred by the farmers
One mode of storage that failed is the metal silos, which were not utilized die to
initial cost which was high for the farmers and also considering akaally poor harvest
However, hermetic bags are affordable and failure to use them could be due to the
farmerslack of knowledgecoupled with poverty and the fear of the unknowmhe
director KDC,indicated that they had invested and built a communal stdaagiy in
neighboring locatiorkyambiti. This was aimed at dealing withostharvestcereal loss.
The communal storage wéaced with challenges mainly economithe farmers could

not stoe cereals inthe warehouse since the cereals were a source of income amd need
to sell in times of need.However,the KDC directorwas inagreementwith the area
extension officer thainadequate kowledgewas the main reason why the farmers had
not utilized improved storagmethods

From theforegoing discussignawareness of improveddrms of storagedid not benefit

the local farmers either because of economic constrains imadequate knowledge
regarding the modern storage faciliteasd thus fail to entribute towards reducingost
harvestcereal loss. Field doservations revealed that only a few of respondents had
adopted to the use of improved storage bags despite majority indicating they were aware

of them.
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4.5.3: Adoption of Improved Forms of Storage andPostharvestLoss of Cereals

The adoption ofmnodern methods of storagad itscontribution topostharvestcereal
losswas assessedResults orthe utilization of improved methodare presented itable
4.11 In a majority of the household982%), they had not adoptetnprovedmethods of
storageonly a smallnumber(8%) of the householditilize modern methodsf cereal
storage The findings further indicate that a sigficant number of respondents 4%
who utilized improved methods did not experiepastharvestcereal losses compared to
(34%) of the respondents who had not adopteatern forms of storagélowever,the
results of cross tabulatioeveal that there iso significant association betweadopion

of improved storage facilities amqubstharvest cereal loss.

Table 4.114: Adoption of improved storage and householgost-harvestcereal loss

Distribution by Frequency Percent cereal Loss No cereal loss
adoption of F % F %
improved

storage system

Yes 29 8 7 24 22 76
No 314 92 208 66 106 34
Total 343 100

p>0.05

Source: Field survey data (2017)

The results demonstratiat improved storage facilities still influenced postrvest
cereal lossalbeit insignificant This can be explainethy the small intake rate of
improved storage facilities. Adoption reduced posdtarvest cereal loss.A female
discussantobservedthat since she learnt about the improved storage methods from
women group she attended arskdthe hermetic bags there was no turning back.

The problem ofpostharvestiosses was a gone problenihe maize is protected

for a long period and the best part of it is because | do not have to use the
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pesticides which are not long lasting and one has to ree@aand then.l just

dry the maize and stare

This narrative showed that the utilization of modern methods improve the household

livelihood and food security.

A male FGD discussanexplainedthat since he began using hermetic bags his maize
business became betteHe o0 b s e r v ehdve i kell when tme @itices are low.

also do nohave to keep on repeating the process of preventing cereals from infestation
thus | am able to carry out othactivitied. The director KDC and the extension officer
who were bottkey informants reported that farmers who hs#&dmodern methods of
storagedid not experience losses. The two received reports brarazasseminars and
extension trainings which thegarry out to educate the farmers @ostharvest

management strategies.

Observations showdtiat households that uked improved method of storabad cereal
reserves which were not in any way affectétlis suggestshat improved method of

storage mys a vital role in reducingostharvestioss thus curbing hunger, poverand

food insecurity.

Figure 5: Sample of uninfected maize stored in a hermetic bag
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CHAPTER 5

5.0DISCUSSION, CONCLUSION AND RECOMMENDATIONS
5.1 Discussion of Findings

The chapter discusséisdings on the factors influencing housalds postharvestcereal
loss. They includedemographic and socieconomicfactors which are geer, age, level
of educationalternative sources of livelihood amaarketing of cerealsEnvironmental
factorsand postharvestmanagement strategies which includede ofstorage currently
utilized, knowledge of improved methodand adoptiorof modern methods of storage

and their influene onpostharvestcereal lossre alsodiscussed

5.1.1 Socieeconomic Factors and Househol®ostharvest Cereal Loss

This section is in line with the first objective of the study which sought to assess the

influence ofsocioeconomic factorsn householgostharvestcereal loss

5.1.1.1Postharvest Cereal LossStatus in Wikililye Location

Analysisof the householgostharvestcereal loss (maize) in the area of study indicated
that a majority of the households (63%) experienced some fonpostharvestcereal
loss while (37%) reported that they did not experiepostharvestcereal loss. Many
households sell their produce immediately after harvest at very low piiteseffect of
pest on stored cereals wasnfirmed through direct observatisnwhere maize was
largely infested by pestwich asamaand weevils Farmers indicatethis was a major
challenge.Poor traditionamethods oktoragewere also eident, which further increased
postharvestcereal lossesThis concurs with earlier stigs byDe Lima(1987)in Kenya
who identified insects and rodents as the main causg®siharvestlosses in durable
crops. The study also concurs witBabriel andHundie (2006) who found out that
majority of the farmers (93.3%) perceived an imminent risk of grain lose due to attack by

storage pest and/or other factors if they stored their crops for longer period of time.
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As already indicated ceregifestation by pestvas a major causef postharvestlosses
The findings are imgreementwith the World Bank, FAO,and NRI(2011) report in
eastern Africa including Kenya, whichdicated that 63% of the totpbstharvestcereal
losses by smallholders farm households are due to stogkged issues including lack of
storage, infestation by pest and pamality storage tectologies. The findings further
concurs with a study bylihale et al.(2009)who reported thansects are responsible for
betweenl0-60 % of the posharvest losses of grains in developing countri€ther
causesncludedpesticide failure, poor storage systeamsl high cost of buying both the
pesticides and means of storagad presence of moulds their produce The findings
of this studycloselycorrespond to those &NSAF (2016) in Tanzaniawhich showed
that 5.8% of the respondents reported moisturH).8% reported fake chemicals and
58.9%indicated higher prices of storage pesticidesnajor causes pbstharvestcereal

loss

5.11.2 Gender and HouseholdPostharvestCereal Loss

The gender of the househalespondenis an important factor idetermininghousehold
food securitybecause it has an impact on decision makiolgs or activities assigned to
each gender on farm activitieend operations, on who controls and takare of
produced food, which in turn plays a major rmenfluencingpostharvestcereal losses.
The findings of the study showed that 5&%the respondents were females while (42%)
were male.This does not concuwith the findings ofANSAF(2016) in Dadoma and
Manyara Dstricts in Tanzania which findings indicated that (57.5%) of the respondents
surveyed were femaleSimilarly study conducted byMondiale (2011) revealed that
women make up some 9% of agricultural labor force in Stfaharan Africa.

From findingsof the current studi is evident that majority of the household respondents
were female a scenario ngpical in most rural areas in Kenyaale headed households
accountfor up to 70% while only 30% of households are headed by female according to
KNBS (2007) The varying incidence of maléhouseholdheads in the studyrea as
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compared to the national proportion was explaibpgthe fact that many male heads had
left the villages for the urban areas ltmk for employment opportunities in order to
provide for their families.This explanation compaséavorably with that oFAO (2003)

in sub Saharan Africa, where it was noted that women were fouhd hoimes where the
malesmove to the cities to look for employmentThis explains why majority of the

respondents ithestudy area were female

Albeit statistical analysis indicating no significant association between gender and cereal
loss, raw datandicate gender ofthe householdrespondentdiad an impact ompost
harvestcereal losssince more males than females experienced. loske findings
indicatedthat 39% of femaleinterviewedreported they did not experienpestharvest
cereal lossxompared to maleespondenhouseholds34%) who reported no lossThese
findings concur with a study gbostharvestloss perceptions fronsurveys onliving
standards in Malawi, Tanzania and Ugandalayninski andChristiaenserf2014) who

found out thathouseholds femalesespondentsexperienced lowepostharvestcereal
losses. The lowerpostharvestlosses reported in femaftespondentiouseholdsn the

study areawas attributed to the social cultural role of womenttesones who are in
chargeof food andcereal harvest angostharvestactivities They arebetterequipped

with information regardingostharvestmanagement activitieshey learn from women
groups in the study arealhe higher percentage gfostharvestcereal lossituation for

male respondentfiouseholds wadue to lack of important information regardipgst
harvestactivities men areless involvedin these activities In Wikililye Location,
educationand informationaboutpostharvestcereal manageemt and prevention of loss

is provided mainly in women groups. It is also women who largelypenefit from
subsidizedhermeic bags the modern storage bags, which preserve cereals better and

keep cereal borers away.

Various stuges indicatethat female farmers are more likely to embrace and adopt

changes, whichreduce postharvestloss of their produce and thusaprove their
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livelihoods (Bayard et al., 2007; Dolisca et al., 2006; Mzoughi, 2011; Newmark et al.,
1993) Otherstudies, bwever arrived at different findingsFor examplgKereth et al.,

2013; Rugumamu, 2012 their studiesin Tanzaniafound thatwomen contribute to
cereal lossem thattheydo not have adequate information on proper crop harvesting and
handling techniques resulting in significant damage by insect pests during storage and
marketing. In the current study, women more than mesre likely to acquire new

knowledge on cno preservation through women groups dadazas

Drawing onthe diffusion theoryRodgers (2005)arguesthat there are many qualities in
different people that cause them to acaaptot to accept an innovatiom hisfive steps

or stages to the process of adopting an innovation, the first stage is knowledge, in which
an individualhave to becomaware of an innovatiom order to adopt.The second stage

is persuasion where individual after gaining knowledge has tooheinced to adopt.
Decision comes next followed by implementation and finally confirmatidre situation

in Wikililye Location isthat men lackthe knowledge and informatioof the improved
methods to adophenceexperiencingmore postharvestcerealloss compared to the

females With lack of knowledge all others stages cannot be implemented.

5.1.13 Age ofRespondentsand HouseholdPostharvest Cereal Loss

The ageof the householdrespondent was considereah importantfactor influencing
postharvestloss of cereals since it influenced farm activitiex ahe likelihood of
adoption ofimproved modern methods pbstharvestlosses control. Findingsof this
study indicated thatmost of the household responderst (36%) in the study area were
aged60years and above, followed byformantsbetweend0-59yeas (34%). The least

number of respondents (30%) were below 39years old.
The age distribution shows thgbung people &ge 39 and below) artew (30%)

suggestinghot manyyoung peoplareventuring into farming Many of theyouthshave

migratedto urbanareasn search oemployment while the older people come back after
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retirement Kinsella (2001) found out that the overarching reason for rural population
aging is the agselective natureof ruraklurban migration, wherebyounger peom
migrate to the towns and citiésavingbehind older people Anothercontributor isthe

return migration of oldeadults from urban cities back to their rural hordae to among

other reasons retirementheresuls of thecurrentstudy concur with a study in Tanzania

by ANSAF (2016)which showedhat the lowest percentage (28%) of the sample in the
study area werage 35 and belowThe results also support the studytkyong(2003)

which concludedthat farming insub Saharan Africa $SA) including Kenya, is
dominated by ller farmers especially between agess@lyears. The studyin Wikililye
revealed thathe involvementof the young populatiom agriculture was very minimal
mainly due toy oung pnegagpvé attdusle towards agriculture as a whaied
inadequateor lack of policies that make agriculture more attractive to the young and
educated.The older have negative perceptions and attitudesrtsnany effort to bring
change.The young farmers who are also more educated are more receptive to new ideas
and embace and adopt new technologies. It is thus necessary and much easier to
positively influence young people to use modern agricultural technologies in order to

improve agriculture especially production and management of cereals to curb loss.

Majority (59%)of therespondents above §@arsexperiencedigher postharvestcereal

loss. Respondentswithin age group 4®9 years (48%) followed whileespondents
below 39years experienced the legsistharvestcereal loss (40%).The comparatively
reducedpostharvestcereal losamong the younger respondehtaiseholdss atributed

to their ability to adophew changesnd innovative forms of cereal storage well as
their economic abilityfo purchase the best preventive measures sinceattegble to
diversfy their sources of incomelrhe young people are also more educated and are
updated of the best practices to control and regoseharvestcereal loss.The majority

of the smallholder farmers in Wildilye location are old and ustaditional ways of

farming and cereals managemerdre reluctant to adgt new innovations and
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technologies Advancedage may, therefore, contributetiousehold postharvesicereal

losshence food insecurity

Findings of this study are in consistemith studies bySavadogo et a(1998)in Burkina

Faso whofound age to influence agricultural activities especially embracing new
technologieswhich are meant to reduce loss of cereals and improve agriculture as a
whole to deal with hunger and food insecurityhe old are conservative anind to
avoidrisks are reluctant to try out new technologies and innovatiarteus they rather

stick to the traditionalvay of doing farmingwhich may contribute to the amount of
cereal loss.The youngon the other handare receptive to new ideasid are energiet

and readily adet modern methods of farming and technologies to reduce loss of cereals.

According toRogers(2005)theory of adoption ténnovation all stages of adoption are
influenced by age. Knowledge, persuasion, decision making, implementation and
confirmationdepend on the age of the adoptéithough according tdsreeley(198)
traditional postharvestsystems tend to be fairly efficient he also attest to the fact that
changenegativelyaffects these systemdt is evident thatontemporaryproduction and
consumption patternsavechanged and this has rendered traditiGyatems inadequate.

The older people lack the modern knowledgye reluctanto take risks andefuse to be
persuaded about the advantages of embracing change and this irsflinemcgecision
making on adoptiomf new innovations.On R 0 g e cate@oses of adopters, the older

are classified as laggards who are bound by tradition and are very conservative. They are
very skeptical of change and are the hardest group to motivate to adopt innovations. They
are more so resistance towards innovatiand are risk averseln Wikililye L ocation,

the trend of the old being resistant to change itsists, which may result in increased

postharvestcereal loss.

91



5.1.14 Education and HouseholdPostharvest Cereal Loss

Education is an important variable because it improves and i v ialility ol makse
informed decisions and choicel has the potential to influence or hinder the acceptance
of improved storage technologies such as metal silos and hermetic bagsatidbduc
facilitates farmers adoption of innovatio@koedeOkojie et al.(2009) Findings of the
curren studyshowthat majority (64%) otherespondentiad attained primary education
and (19%) secondary educatiand a significant number ofespondents (10%) had no
formal education A small percentag¢7%) hadpost secondargducation A study done

in Kenya by CIMMYT (1993)eportedsimilar findings thamajority of the farmers had
primary school education and relied traditional farming practiced-ormal educatioms
importantsince itincreases househodbility to make informed decisiorand adoption of
new innovations otbehavors. In addition, the process of information flow is catalyzed
by education which enables an individual to exploras wide as possible, different

pathways of getting information abdastagricultual practicegErsado, 2006)

From the current studsnajority of the respondents that had attained secondary level of
education andgost secondary educatiaeportedlower postharvestlosses of cereals
comparedd those with no educatiaor had pimary levelat 72% and 50% respectively
Thusthe findings suggest thaducationplays a significant rolén postharvestcereal
managementThesefindingsare at variance with the findings of a similar study in Kenya
by Ognakossan et af2016)who observe that thievel of education does not influence
postharvesimaizelosses However, similaisurveys in Malawi, Tanzania and Uganda by
Kaminski andChristiaensen2014) reportedthat in households where the hduslel
respondenhad a post primary educatiotheywere perceivedio havelower magnitude

of postharvestlosses The current studyfindings further concur with the findings of
Basavaraja et al2007) in Karnataka, Indiawho found out that education of farmers

significantlyinfluence thepostharvesiosses of grains at farm level.
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Higher education acted as a catalyst for farnmeM/ikililye to adoptimproved metods

of postharvestmanagement. These farmersvere able to make informed decisspn
involved themselves in other forms of economic activiesl were able to use skilis
reducepostharvestloss of cereals. These findings suppibrose ofa study byOdia
(2017) in Nigeria who found out thaincreased agriculturgbroductivity as well as
reducedpostharvestlosses depengdrimarily on the education of the rural farmers to
understand and accept the complex and scientific chamdesh aredifficult for the
uneducatedrural farmer to understand.The findings of thepresentstudy are also
consistent with previous studiby Kumar andKalita (2017a)who found out thakack of
knowledge contributes to a significant amount of cereal loss duringpdkeharvest

activitiesparticularlyin thedeveloping countries.

The current study suppomRogers (2015) diffusion theory whetiee first three stages
which include knowledge, persuasion and decision ma&megconsidered important in
the adoption of new technologies pbstharvestcrop management.ndividuals with
higher levels of education are able to acquire knowledge from different squfoes
examplenewspaperradios andextension officerdut are also able to understand and
apply the new knowledge Those witheducationare also open to changesasy to
persuadend, thereforenake informed decisionsBased on the categorie§adoption of
innovation, education is of imperativendividuals with some level of education are
classified as innovators, early adagtand to an extent early majority. The higher the

level of education the more the likelihood that an individual adopts to an innovation.

5.1.15 Marketing of Cereals and HouseholdPostharvest Cereal Loss

The study further sougho determine whether marketing of cereals influenpedt
harvestcereal loss.The indings indicatedhat majority of the responden3%) did not
market their cerealsln Wikililye Location majority of the peoplare small scale farmers
many of whohave small farms (about 2 hectares)wdrich they practice mixed farming

and, which producéttle that can barely sustain the households from one harvest to the
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next. Not much cereals is, therefore, left for the marlk&milar findings obtainedin a
study in the larger Kituiby Recha et al(2013)who reported that the average farm size
among the households in Kitui is 2di@es The findings further concwrith a study by
Gabriel andHundie (2006) in Ethiopia where more than oialf of total cereal
production does not reach market place, it is consumed within the farm households.
However the foregoing not withstandiregsmall proportionn Wikililye (37%) soldtheir
prodwce to meetmainly theirbasicsocioeconomic needsuch as school fees, and daily
expenditure Some of thdarmerssold their cerealsnmediately after harvest in order to
avoid losgsdue to infestation by pestsThese finding concurwith Tefera andAbass
(2012)study in Dadoma Tanzania where 60%ihe production by farers issold within

the same month of harvestind.his contributes to the nearly perpetual food insecurity

situation of farmers.

Results on the influence of marketing cereals on houselpmgEharvestcereal loss
indicatad that households that sold their produce reported higher percentgmestof
harvestioss (68%) than households who did not sell thaivest(60%). Fromthefocus
group discussionandkey informant interview, it was revealed that many farmers sold
their produceimmediately after harvesind when the prices are low thexperiencing
economic loss. The study findings are in line with the findings KEaminski and
Christiaensen (2014) East Africa whoobservedhat when it comes to migeting versus
autoconsumption, losses appear higher when a larger share ohaize harvested is
marketed.In Dadoma and Manyara of Central and Northern Tanzsiméas et al. (2014)
observethat three factors were the key reasons that compelled the farmers to sell their
cereals soon after harvesiThese werehousehold expetiture need, cash needs for
school fees and perception of surplus produce above storage capabhity further
confirms the observation bytathers et a2013)that farmers sell their cereal produce
due to financial needsSimilarly Tefera et al(2011b)earlier hinted that the smallholder
farmers practicef selling their farm produceanmediately after harvesting only to buy

the stocks back at an expensivéacgrjust a few months after harvesting constitutes a
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pathway to poverty, hunger and food insecuritihe implication ofsale of cerealsoon

after harvest is that farmers mig®e opportunity to increase theevenue from sale of
their produceresulting fromgood prices if they stored time for a longer period.Thus
storingthe produce until when the market prices are much higher provides an important
income opportunity to small holdéarmers and cawcontribute to reduction of poverty

and hungrand increase food security

The currentstudy is supported birogers (2005¥iffusion of innovationtheorycaptured
well in the third sage ofthetheory (decision making) wheredividuals makedecisions
irrespective of the implication the decision haspmstharvestcereal loss. Individual
households make decisi®rio market their produce in order to mebe household
expenditure needs such as cash for school fees or even for ledudgng money for
alcohol. This contributes t@ostharvestcereal loss because they sell immediately after

harvest at throw away prices.

5.1.16 Alternative Source of Incone and HouseholdPostharvest Cereal Loss

Ther e s p o mallemativess@urces of income weneploredin the study. The findings
showthat the main source of income for the majoritypebple in Wikililye Location
(70%) was farming.Othess in addition tofarmingwere involved in notfiarm and formal
employment ancdombinedthey account fof30%) These sourcesf incomeinclude,
among othes; casual labour, small businessbedabodariders (motorcycle ridersand
constructionwork. Farmirg was reported asthe main source of income of the
householdsn Wikililye. The current study findings are comparable ttmse ofthe
County Government of Kituji2013) which indicated thahé majority of residents derive
their incomes from farming.The County Government estimatésat more than 8% of

the population in the County depends on farming.

In the Wikililye studyalthough statistical analysis indicating no significant association
between alternative income and cereal losgjority of the houseolds (6%6) with
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alternative source of livelihooduch asformal employmentand nonfarm activities
experiencedlightly lowercereal loss (65%¢ompared tahose who solely depended on
farming as asource of livelihood (67%).Thosewith other sources, other than farming,
have theability to purchase bettstorage structures/facilitiesidcanmarket their cereals
when the prices are high sathey are able to curb losseBhese households were able
to purchase quality seeds, whiohproved their production; the quality seeds were more
resistant to pest infestation. Some had ceessrveswhich they planned to sell when
the prices improvedThis was unlike the households solely depending on farming most
of which did not even ha& anycerealreserves in thatore orutaa but relied on small
purchases from thiecal shops andharkets.This shows that farming is the main source
of livelihood. However,it is not enough to sustain the needs of the households in
Wikililye location. With postharvest cereal loss aggravating the situation, food

insecurity is inevitable.

To a small extent, the study findings are at variance with thoskaofinski and
Christiaensen2014) in Malawi, Uganda and Tanzania who reported thatisehold
wealth status had no influence pastharvestcereal loss.They found out that poverty
was not found to be associated with the degrepostharvestloss. The findings are
however, consistentwith the findings of ANSAF (2016) in a study in Tanzania wh
notedthat alternative income ardbor availability beyongroduction wereamong the
factors that facilitatedhe utilization of improved storage structures due to ability to

purchase them and thus reddipestharvestoss.

The current study is supported Bpgers(2005) adoption to innovation theotip which
economic liquidity influence the rate at which individual adopts to an innovation.
Individuals with the economitiquidity are classified and earBdopters and innovators
while individuals without financial ability are classified as laggards. The ecarainiity

influences the rate at which an individuals adopts to an innovation.
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5.1.2Perception of Farmers onEnvironmental Factors Impact onPostharvest Loss

of Cereals

This study exploréthe impacf environmerl factorson postharvestcereal lospased
on perception of farmersThe findings showshat majority (96%) of theespondents did
not perceiveenvironmental factaras contributingo postharvestloss of cerealdy the
farmers Only a few(4%) reported the presence of moudsibutedto moisture in their
cereals particularlynaize. The foregoing findings echo atudy by ANSAF (2016)in
Tanzania which found that only 5.8% dhe respondents in trstudy area reportetthat
moisturecontributel to postharvestloss of cereals.There is a possibility thahoisture
contentmay negativelyaffectthe quality of stored cerealsThe findingsalsocorroborate
those of Ognakossan et al2016) which showe that environmental changes was
considered to haveninimal impact onpostharvestlosses. In their study which was
carried out in differenfAgro Ecological Zones of Kenymcluding eastern parof the
country the authors found ouhat only 13%of the 630 respondentthey interviewed
across the country reported the problem of moulds and was the least problem reported by
farmersin all Agro Ecological Zones compared to othefactors such as insects and

rodents.

The study also wanted to establish the influence of the environmental changes
experienced on householdsstharvestloss of cerealsSixty nine percenof those who
reportedenvironment hadn influence experienced highless compared to those who

did not report being affected bgny environmental factor (62%).This indicats that
environmental factor though not reported by many $eéadnfluencepostharvestcereal

loss. The agriculturbextension officera key informantindicated that many farmers
were affected by environmental factors but were not awAsean example he indicated

that LGB flourished well inhigh temperaturesHis sentiments concwith a study by
Kaminski andChristiaenser{2014)in Malawi, Uganda and Tanzanialheynoted that

hotter and more humid environments foster pest infestations and rotting causing

97



increase@ostharvestcereal loss.Studies in other regions have had similadings that
bad weather conditions influenpestharvestosses of grains significant(Basavaraja et
al., 2007)

5.1.3Postharvest Management Strategies and Household Cereal Loss

This section is in line with the thirdbjective of the study which sought to assess the
influenceof postharvestmanagement strategies on household cereal loss.

5.13.1 Effect of the Type of StorageMethod Currently Used on Postharvest Cereal
Loss

The type of storage used plays a vital rolepiostharvestloss of cereal®r lack of it
Numerous studies indicate that maximum losses hagpeng the storage perioddhis

is thesituation in developing countries and especially in Africa Kenya includésll et
al., 2000) In Wikililye, the majority of farmers (72%) utilize gunny bagsfew (15%)
use sisal sackgo storetheir crops. Only a smallnumber (6%) of the respondents
reported using other forms of storage suchui@s or neverused any form of storage
because theynmediately used all the produdéyoughdirect consumption and/ or sale
A small percentagé€7%) reported using a form of modestorage mainlghe hermetic
bags The findings of the study are tonsonanwith the findingsof Omotilewa et al.
(2016)in a study in Uganda.They reported that (71%) dheir studyhouseholds use
polypropylene bagwith traditional and improved granariegingutilized by only (8%)
while others used offfarm facilities. Only 1% of the respatents from their sample used

the hermetic (airtight) technology.

The findings of this study indicatdat majority of farmers use traditional methods of
storage. Tis conaurs with Nukenine(2010)who observeshat most Kenyan population
use onfarm storage systems fdhe bulk production of cerealsThese systems are
characterized by traditional storage structureghe current study findings confirm
anotherstudy in Kenya byOgnakossan et a{2016)which found that thaise of bags

(polypropylene or sisal) for storage of shelled maize werentbst common storage
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practices. They also found out that there was a very low use of hermetic storage plastic
bagtechnologies in the study area. Similahg findings arén line with a study done by
Wambugu et al(2009)in Siaya and Busia in Kenya on storage practiCHsey reported

that farmers have developedvariety of storage practicei@g most common methods

being gunny bags (55%), plastic containers (24%) and hanging over the fireplace (13%).

In the present studyhouseholds that utilized gunny bags, sisal sacks and other forms
reported highelossesof cereals However,the majority (88%) of those who had adopted

the improveal storage methods reported not experiencingostharvest cereal loss.
Clearly, poor storageontributes tgostharvestcereallosses.Field doservationshowed

that the forms of storge used by respondents were not effectiveor example ame
householdstored their cerealsn cemented floor in a corner inside the hooisetaant
Lathiya et al.(2008) have observed thdahe traditional storage systems are prone to
invasion by agents of stored food losses including pests and rodemis. study also
corresponds with earlier studies Ignakossan et a(2016) in Kenya. The authors
found out that farmers primarily used ordinary bags for storage (99.2%) in a designated
storage room in the living houseOther studies in other parts of the world arrived at
similar findings. For exampleRembold et al(2011)reported heavypostharvestiosses

in Amuria and Katawi Btricts in Ugandawhich werecaused by poor storage structures.
And in Tanzaniawhere Rugumamu(2012) conducteda studypostharvestlosses of

maize is about 2€B0 % and as high as 40 %here farmers usé&aditional storage
structure. Gitonga et al(2013)in Kenyahad similar findings. They reported that the
traditional storage practices used by farmers cannot guarantee protection against major

storage pests of staple food like matizes leading to increasegostharvesiosses

5.13.2 Influence of Improved Storage SystemsAwareness onPostharvest Cereal
Loss
An assessment of the a r mknowldeslge onimproved grain storage technologies

revealed tha? 7% of the respondents werawareof the storage technologiegile 33%
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were not This knowledge ifiigher compared to a study BNSAF (2016)in Tanzania,
who reported that only 55%f the respondents were aware of modern storage systems in

the study area.

To further establish the influence afvarenes®of improved storage systems post
harvestloss of cerealsmore analysis indicate that a significah number (65%) of the
householdespondentshat had knowledge of the modern methods experieadadgher
postharvestioss ofcerealsghan those who had no knowledge (54%his suggetsthat
knowledge of improved technology did not have a positive effegtogkharvestioss of
cereals. From the focus group discussisrfarmers indicated thadespitethem being

aware they did not utilize thebrecause they were natcessiblendavailableandor the

cost ofpurchasingliemwas high Similarly, Onemoleas€2005)in Nigeria found out

that despite dissemination of information on improved storage systems some farmers did
not utilizethem due to reasons such as high costs and non availability of resources and

technology

The findings of this study reflects a similar stuzlyOgnakossan et a2016)in Kenya

who found out that despite being aware of modern systératorage there was low use
rate. They indicated Hat the probable reason for thaw rate of use was lack of
availability. Ognakossan et a{2016) further reported that despite farmers receiving
training on grain storage protectieeéchnologies thadid not necessarily result in lower
postharveststorage loss as farmers who received training incurred similar magnitude of
postharvestlosses just as farmewgho did not receive the trainingThe results of the
study also concurs with the adoption studyMiyussa, Abloulaye, Coulibaly, Baributsa,
andLowenbergDeBoer(2014)of triple layer plastics in West ande@tral Africa. Their

study showed that a key constratot farmers useof this technology despite their

awarenessvaslocal unavailablity of the improved technology
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5.1.33 Adoption to Improved Storage Systems anBostharvestLoss of Cereals
Findings of this study indicate that majority of the respond@2&) had notadopted the
improved storagenethodswith only a small proportion @) of therespondents reporting
utilizing modern methods of storage mainly hermetic bafise findings aresimilar to
those ofOgnakossan et a(2016) in EasternKenya amongother regiors studied who
observedhat there was very low usagéhermetic storage plastics bag technologied

adoptionof the sameavas minimal

From the findingsit is evident thata signficant number of respondents 8% who
utilized improved methods did not experierpestharves cereal losses compared to
(34%) of the respondents who had not adopgsen though no significant statistical
association between adoption and cereal I0$& proportion of households experiencing
postharvestcereal losses was hightr householdsvho had not adated heimproved
storage system ogpared to households that had alreadypseth The findings of this
study areconsistentwith those ofVillers, Navarro, andDe Bruin (2010) who observed
that hermetic storageaseffective in avoidingpostharvestiosses (storage lossetless
than1%), a situation also observed during long distance (international) shipme&hts.
was also consistent with the findings@dsta(2014)who carriedout an Action research
Trial in Uganda and Burkina Faso to demonstrate the influence of imppogttarvest
management practices using new technologiegostharvestloss of cereals. The
results demonstrated that irrespective of crop or storage period, use of improved practices

and new technologies resultedaimigh(about 98% reduction inpostharvestcereal loss.

The adoption and usage of improved storagghodsamong the small stafarmers is
challenged by both production rates awbnomic ability. In Wikililye L ocation, the
utilization of mass communal storage systesuffered similar fate The communal
storage facilities were built in an effort to redymestharvestioss ofcereals due to poor
storage facilities and low marketing powevhich resulted ineconomic lossbut this

effort faced challengeThe farmers mainlyely on thecerealproductionto cater for their
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basic socioeconomic needs and emergencies and thdsnot produce enough and
surplus to store irthe communal storage.The current study findings confirms the
findings of astudy in Malawi byMutungi andAff ognon(2013b) where the utilization
of both the metal silos and communal warehouses despite tlogularization in the

country ishampered by cultural and so@goonomic reasons.

This study is supported bgnd agrees withall the adoption to innovation stages

propounded byRogers(2015) This include knowledge in whiclihe individuals are
aware of the innovation but hawe information about it. Then comepersuasiorwhere

they become actively interested in seeking the knowledge aboDeitision making is
the next tage where individuals defe as to whether to agbto it or not by weighing
out the innovatioradvantages and disadvantagédter that decision is implementatipn
which isthe actual use of the innovation. The final stage is confirmaliothis study
confirmation is dondhrough personal experience of redugeoktharvestcereal loss,

which provides impetus for farmersdontinue using the innovation.

5.2Conclusions

In conclusion, the findings of the study established that social economic factors
influencedpostharvest cereal loss. The findings that women and younger people
experienced cereal loss at a lower percentage is linked to both their acquired knowledge
on postharvestloss management practices and the younger people being moréoopen
embrace change and addgtter loss management technologieBhe women despite
beingencumbered with domestic choread an advantage compared to men since they
acquired knowledge and servidesm the women groups The youngrespondents who
were also householdseads were sedn be more knowledgeable on protective measures
The young people had other sources of income; thene involved in other income
generating activitiebence it is safe to conclude that thvegre able to purchasand use
better storage facilities Howeve, given that thee is evidencethat the majority
householdhead in Wikililye Location were theolder category measures and policies
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have to put this into considerations efforts to curb postharvestcereallosses food
insecurity and hungerThus gerder and age had an influence the householdpost

harvesftcereal loss.

Similarly, it is majority of the farmers with less education aviwb lacked alternative
source of income that were more prone pmstharvestcereal loss. These findings
reflect theactual situatiorwhere rural households are oftédre less educategpor, and
composed of the old members in the societyHowever, those more educated with
tertiary and above levebf educationexperiencedower postharvestcereal loss The
findingsfurtherindicate that marketing of cereals had an influencpastharvestcereal
loss. This was despite the lower number of households who sold their prodbeeis
attributableto the lower prices that farmers sell their cergadsticdarly soon after

harvestand thefarmersexploitation by buyers.

Secondly in examining he influence ofenvironmental factors opostharvestcereal
loss, the study found out that weather changes although reportedfdwy farmers
affected cereals especially during storagdhose who reportedhe influence of
environmentin terms ofpresence of moulds or aflatoxi@®buka)on their cerealsalso
reporteda higher percentage of cereal losalthough the farmers indicated that they
adequatelyried their maizen the sunthe agricultural extension officer a key informant
held that environmental factor is much bigger problem that negatively imjpadcts
harvestcereal loss Thus the current study suggests, albeit to a small exteat,
environmental factors have a bearing postharvest cereal loss. The farmers
perceptions andhfluence ofenvironmental factoren postharvestcereal loss requires

in-depth investigation.
Thirdly, the study assessed tlpostharvest management tsategies specificallythe

influenceof storageon postharvestioss of cerealsThe study found out tha Wikililye

Location majority of the farmers utilized mainly gunny bags and sisal sacks with the least
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number using the hermetic storagpgs Some used the fire smoking method where they
store them on top ahefireplace a place they referred @imani This is an indication
that traditional storagmethods are prevalemt Wikililye. The study further determined
whether farmers had the kneulge of improved storage systertt.was found out that
majority were aware although few had utilized theithis was due to neavailability,
expensive to purchase, rigidiof the farmers who arnesed to thdraditionalmethodsof
storageand other reasws. The wseof improved technologies proved usefsl one of the
ways ofmitigatingpostharvestossof cereals

5.3 Recommendations

1. Thetrainings offered at Wikililye bcation mostly center on women grouphe
study therefore recommends thaérte sbuld be integration of men and women
in the training with the intenion of giving both gender equal opportunitites
acquire new and relevant knowledddis will enable thento gain knowledge on
effectivepostharvestoss mitigation practices.

2. On the famer s6 perception of e n vpostlamesie nt a l
cereal loss,tiis the recommendation of this study thather research be carried
out to determinghe extent and contribution of environmental issuepdst
harvestcereal loss sincthe both the farmers and the extension officer perception
differ.

3. On the awareness pbstharveststorage management strategies, it is evident that
househol dsd farmers have some i nfor mat
However thelevel of uptake idow. The study recommends that in addition to
providing knowledge on better storage management strategies, restraining factors
should be put into consideration. This involves availing the facilities and ensuring
that farmers are not exploited on pricefieTdormant storage facilities for the
communal storage systeactivation would also go ng way in reducingpost

harvestoss.
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4. There are limited extension services in the study area which is linked to
inadeguate number of extension staff. o&rnment shoulghost more extension
agents to cover more areas to effectively disseminaiteings onhow to reduce
postharvestcereal losss inrural areas Similarly private extension services
should be encouraged to complement government effiarttraining and

educatinghe farmers

5.4 Suggestions for Further Research

The finding from this study recommends the following areas for further investigation:
First the study suggests that further investigation be conducted to establish the actual
amountof postharvestcereal loss inWikililye Location in particularKitui County as a

whole

Secondly the study suggests an assessment of the environmental influence on household
postharvestcereal loss. This will involve determiningthe extent to whictaflatoxins

(mbuka)and mouldsadverselyaffect cereal in Wikililye location.

Third a similar study should be done using different locations to enable generalization of
results on soci@conomic, environmental angostharvest management strategies

influence onpostharvestcereal loss.
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