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Abstract
Community participation in rice irrigation managarh@as acknowledged world over has the potentidddost
sustainable household food security. Despite tuesfer of irrigation management to rice farmersero and
West Kano irrigation schemes in Kisumu County, Kergince 2004, recent studies show that there ig ver
minimal participation of the farmers in rice irriggn management, leading to less impact on ricelystion
hence inconsistent household food availability. €muently, this study sought to examine the impboa of
socio-economic characteristics of the farmers aed tevel of participation in rice irrigation magement. The
study was guided by Participation theory by Arst€lif69) which portrays desired change as sometthiag
actualized through collective actions of all papi@nts. The study used cross-sectional descripBgearch
design and mixed method paradigm for data collaat@thods and analysis. Out of seven (7) varidelsted,
only farm size did not have any significant inflaenon participation in rice irrigation managemeat f
sustainable household food security. The other(8)xvariables, age, gender, level of educationidesgial
status, farm size, experience in rice farming ambine earned from rice farming had significantuafice.
Thus, the null hypothesis was rejected and altematThere is significant relationship between seio-
economic characteristics of the farmers and lefepanticipation" accepted. However, all variablesept
experience in rice farming, had negative influeanearticipation in rice irrigation management $oistainable
household food security in Ahero and West Kano iricggation schemes. The study concluded that there the
minimal participation of farmers in rice irrigatiomanagement due to socio-economic factors including
inadequate farmers' management capacity amongsothbe study, therefore, recommends empowerment of
farmers through training and review of irrigatiorctAo allow both male and female farmers to haveemo
control over rice management to improve on ricadpotion, hence food security.
Keywords: Socio-economic characteristics, community partitgqpa rice irrigation scheme, irrigation
management, food security

1.0 Introduction

The world food situation is deteriorating, and mawyntries are increasingly finding it difficult feed their
people chiefly due to the declining agriculturapum (FAO, 2009). The continent most affected bydfoo
insecurity is Africa closely followed by Asia. Tolse the food crisis, several countries and comtesihave
adopted diverse intervention strategies includimg transfer of irrigation management of variouspsréo the
local farmers within the schemes. For many decades)y irrigation schemes worldwide were managed by
various government agencies. The approach used vegsdown or centralized mode of management. Hewev
top-down management has suffered a lack of owngrsipathy and consequently is unsustainable (Rtitéh
Woolcock, 2002). Centralized mode of managementoprdown approach entails passive participation of
farmers in a sector meant to benefit them (FAO0201

As a result, a large and increasing number of c@amiaround the world have transferred the manageme
authority for irrigation systems including riceigation management from government agencies todtel
farmers, a phenomenon referred to as Irrigationagament transfer (IMT) or devolution (Vermillion997).
The strategy is meant to allow for full participati of the local farmers in a sector meant to bérte@m
(Vermillion, 1997). Empirical studies indicate arastg linkage between farmers participation in gtign
management and poverty reduction among other hen@fiussain & Hanjira, 2004; Brabben et al., 2004;
Angood et al., 2002 and 2003).

More data is available on the impacts of managenmmsfer programmes to the local farmers from both
developed and developing countries (Samad & Dirii@5; Kairo &Naik, 1995; Johnston et al., 199%rkon,
1996, Vermillion, 1997; Ceesay, 2002; Azizi et @009, Njagi, 2009; FAO, 2000; WB, 2010; Thairu,120
Arun et al.,, 2012). Empirical data shows more o§ifpee results in operational, maintenance, finaacel
economic performance in most developed countrieb si3 Turkey, U.S.A, Mexico, and New Zealand among
others. However, empirical studies from developaayintries especially in Africa South of Sahara show
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decline in farmers' participation, hence less immaceconomic performance (Shah et al., 2002). § lsagdies
are limited in information on why some schemesewuadoping countries experience a decline in pradoatith

the introduction of PIM while many schemes in depeld countries are successful.

In many respects, the sub-Saharan African smakinaldntext differs from situations found in areastsas the
USA, Mexico, Turkey and New Zealand whose largdesaaigation predominate and where the impactsehav
been very successful. One reason given for lowopmidnce in rice production leading to unsustainable
household food security in many irrigation schenmessub-Saharan countries is the low and ineffective
participation of farmers in such rice irrigation magement (FAO, 2000; Thairu, 2010; Isern & Pung)720
Njagi, 2009). This reason forms the main thrusthdd study. grounds of the low and ineffective g#pation of
farmers in small-scale rice irrigation managemansector which is meant to benefit the farmers bseahey
are assumed to be more involved than the top-dowemtralized mode of rice management.

Farmers' participation in rice irrigation schemgsvidely believed to be an effective means of imprg their
knowledge of irrigation practices and efficiency whter use (Qiao, Zhao, & Klein, 2009; Omid, Akbari
Zarafshani, Eskandari and Fami, 2012). PIM hel@ter¢he feelings of ownership, stimulate self-depgaient,
achieve a more efficient management and improvepioduction; hence, household food security (Vaney,
Papin & El Haouari, 2004) yet some communities ifrica continue to be unsuccessful. It seems the
participation arena is more complicated than iseetgdd by many macro-policy documents. Bray (20@pprt
and Dunne et al. (2007) study Zambia, indicate that a false assumption that a community compriska
homogenous group of individuals or has mutually patible interest. In reality, a community is a hetgneous
group of people whose difference occur with respeetge, gender, education, status of residencyhgrathers
(Dunne et al., 2007) and these differences vamn fome region or community to the next and they ltawve an
influence on the level of participation. Howeveo, study has gone a step further to identify, expkond analyze
the implication of socio-economic characteristidstlte farmers vis a vis their level of participatiin rice
irrigation management for sustainable household feecurity in the two schemes AIS and WKIS. Thentzns
from different entities should not be treated ambgenous. Each farm typology is specific to theala@ontext
and irrigation scheme in which it is located.

Most irrigation projects fail in their managememichuse when the management are designed, farmiersabr
ethics, culture and other socio-economic charatiesi are not considered (Ilgbal, 2007; Sishuta,5200
According to Manzuri and Rao (2004), developmentgtin Bangladesh among other areas observed that
communities should not just use a design simplyabse it has worked elsewhere. That is, the sucifean
irrigation management in one area does not guardtsesuccessful replication in another area witfegknt
conditions. The strategies used should have a pleaose and should not ignore individual commusisocial
and cultural variations and feelings (Pritchett &®Eock, 2002; Morgan, 2001). The selection of ngemaent
strategies to adopt should be based on a thoroudgrstanding of socio-economic conditions of theaar

In their study on rice irrigation management in &tig, Akinola & Ogunwale (1998) also pointed oudttbne of
the fundamental issues needed for developmentgispjeconomic growth, and livelihood sustainabilitygocial
consideration of the people involved in manageméhus, the socio-economic characteristics of a camiy
are important as they can inhibit or encourage éashparticipation in community action group indiogl rice
scheme management. Bergeret and Dufumier (2002ja Ta990) and Erhabor (1982) identified the major
socio-economic characteristics that have beenedudn irrigation agriculture to include age, gendevel of
education, household size, farm size, land teryga, of experience, skills, and farm income or fisiamong
others. Tarfa (1990) and Erhabor (1982) stressthieste characteristics should not be ignored a® sirthem
may dictate the success or failure of rice irrigatmanagement in the schemes. Erhabor (1982)thdtishe
socio-economic characteristics must be those cetaten-farm activities of irrigation agriculture.

Studies have been done on the implications of secomomic characteristics of rice farmers on theiel of
participation in irrigation management in differemthemes worldwide (Chandran & Chackacherry, 2004;
Rajbhandari (2008); de Brauw et al, (2008); Zarafétret al (2008); Omid et al, (2012); Arun et &012)).
Result findings show different significance butwitaried knowledge gaps. For example, while de Braual
(2008) study in China, did not observe any sigaificimplication in management between male and fenze
farmers in irrigation management, Rajbhandari (2G68nd that women's participation in rice manageiie
Nepal was very minimal especially in connectiol A management, a condition similar to Gebregziabhe
(2009) study in Ethiopia and Hamada & Samad (20&adrt in Kenya. Given these findings, the questiwat
remains unanswered is why a part of gender, womo, find themselves in irrigation schemes remast ju
ordinary members of irrigation associations in ASd WKIS and play little or no role in decision-nvak
processes.

The empirical studies on other socio-economic attarstics that have been examined in relationite r
irrigation management include age, level of edecafarm size, years of experience in rice growingpme or
benefits from rice farms and residency among othReesult findings vary with some information lirmdteFor
example, Chandran and Chadrscherry (2004) in gtedy in Kerala, India, observed no significant liicgtion
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on age on farmers' participation in rice irrigatio@nagement, while Zarafshani et al. (2008) anddOshial.
(2012) in their studies in two different schemedram, observed that age had significant effectfasmers’
participation in irrigation management. AccordingQmid et al. (2012) findings, the youth (40 yeamns below)
participated to a larger extent than the old (58rgeand above) in rice irrigation management im.IfBhese
findings concur with that Mwea irrigation schemeding where the youth are said to have been moa@vied
than their parents in rice irrigation managemenaltha & Mutero, 2012). However, there is very tedi
knowledge on why the youth participate more thaheotage brackets in these schemes. This dynamic
participation by the youth may have significant litgtions on the level of participation. Among thegment of
potential irrigation workers who are youth, thereaymbe driving and restraining forces affecting thei
participation.

The youths represent a demographic that has plartioaportance for promoting sustainable developmen
rice irrigation at the local level. For example,emththe rice farmers revolted in Mwea rice irrigatecheme in
Kenya in 1998, the youth, born and bred in Mwemation scheme were the primary source of managemen
changes (Kabutha & Mutero, 2012). Most of the yol#id gone to school and acquired good educatian, bu
through what Kabutha and Mutero (2012) call "haiglsbxperienced by their parents during the NIB
management in Mwea rice irrigation farms." On thleeo hand, many other studies have also shownaotlve |
involvement of young people in agricultural acieé such as rice irrigation management. For exantpiee
separate studies in different rice irrigation schenm South Africa by Tekana and Oladele (20113h&a
(2005); Kepe, (2002) and Kamara et al., (2002) rivshown a low involvement of the youth in ricggation
management. In South Africa, the young people vemie to have associated agriculture with the negati
experience of the past political dispensation anduch, developed a stigma attached to agricu{NIPOALE,
1999). It is important to identify the forces timaake the youth be engaged or not to be engagéckiirrigation
management in the area of study. The conditionsnmgake youth participate or not vary from one a@he
other. The empirical study findings are also matdycentrated on the part played by the youthce irrigation
management but are silent on other age brackets asi¢he old in irrigation management yet in comityun
participation all adults should be seen to be imedlin rice irrigation management. This study, ¢here,
analyzed the activities done by all age group$ciirrigation management in the study area.

Education is one of the primary drivers of commungarticipation particularly regarding community
mobilization, effective communication, and provisiof leadership, among others. Azizi and Zaman0£30n
their study of Doroodzan in Iran, found that higeljucated people participate to a large exterit@airrigation
management than their lesser educated counterpditsconcurs with Analgo et al. (2014) findingskKpong
irrigation scheme in Ghana, Karamjavan (2014) sindyan and Sahoo (2012) study in Odisha, Indi@nstthe
majority of the farmers who participated in irrigett management were literate and highly educatedveyer,
these studies were done in large scale rice ifdgaschemes where according to Tarfa (1990), teekni
knowledge and skill was a determining factor intiggration. Tarfa (1990) found out that more literéarmers
had a more ready access to irrigation managemewlkdge, unlike the illiterate farmers. Pandey &utesh
(2000) study in India too concurred with Tarfalsdings and further found out that the dominationhef local
elite was advantageous regarding enhancing comiationic with external agencies, resource mobilization
among others. Low level of education was also bthfoe limiting access to information and undersfagdof
commercial farming concepts which are critical istaining high production levels in rice irrigatischemes in
sub-Saharan Africa (Shah et al., 2002). Howeverse studies are silent on the influence of edutain a
small scale rice irrigation management like AlS &viKIS. Educational factors may be critical areasoafus for
those working to improve local participation in dhsale rice irrigation management. There is adnee
therefore, to find out the implication of farmelével of education and their participation in a #reale rice
irrigation management in AlS and WKIS.

Monetary incentives in rice production vary. Fareyxaho benefit more concerning income earned fragrfdhm
or farm size of the irrigation schemes participaere actively in its management unlike those whbfgeer
benefits. Analgo et al., (2014) study in Kpondgation scheme in Ghana; Gebregziabher et al., qe&dy in
Tigray, Ethopia and Maleza and Nishimura (2007¥gtin Bohol, Philippines on-farm benefits, obsentkdt
benefits derived from rice irrigation schemes sdéras a powerful incentives for farmers participatio
irrigation management. In their study in Tamil Naduwum et al., (2012), observed that farmers wétgé farm
sizes participated more in the management unlike tounterparts, the farmers with small sizeshef farm.
This is because such farmers benefit more from $agje farms regarding profit and hence househodd f
security. Farmers who work tiny plots are forcegtwsue what Chambers (1983) calls a 'hedgehoggyraf
depending on a variety of sources to earn a ligelth In AIS and WKIS, the farmers are said to hagen
allocated 4 acres of land for rice growing (KNB®10), yet the farmers' rice production did not ioy@E even
with the changes in rice irrigation management &ifith 2010; Njagi, 2009). They were still food inaee.
According to KNBS (2010) while the average yield pectare is about 4 tonnes or more in Kenya, tieeage
yield from each of the two irrigation schemes waly@.2 tones.
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However, Shah et al., (2002) argue that partiojmabtly farmers has tended to be smooth, relativBbrtkess
and successful where farm sizes are large (5-2@t&=), rice irrigation is central to a dynamigthperforming
agriculture with plenty of profit and where farmdrave had experience in rice farming for a longetirRor
example in Turkey and parts of South Africa (Shiahlg 2002). In South Korea, Japan, and Chinaatlerage
yields have been above 6 tonnes per hectare ( @blekry, 2000) though these are large scale niggiion
farms. The underlying factors associated with tr@saimstances in AIS and WKIS and outcomes repitese
source of insight for the present study. The afesumly currently lacks reasons for explaining where is less
production, low community participation in riceigation management yet most of the farmers ownrdsacf
rice farm.

Permanent residency and land ownership are alsmiissto community level of involvement in riceigation
management in the schemes ( Nyangito & Odhiamb04R0Permanent residency enhances group synergy,
cohesion and encourages co-operation among thefanwhich, according to Nyangito and Odhiambo (3004
are some of the key components of effective padiidn in the management of irrigation schemes. But
permanent residency without documented evideneedikning title deeds may, however, discourage osimpr
and affect the level of participation in rice imigpn management. Lahiff (2003) in his study in Mobique;
Manzungu et al. (1996) study in Zimbabwe and Bedg®i(1999) study in South Africa added that insecur
land tenure limits farmers' incentives to make losgn development investments on their land. Laemhot be
used as collateral for retaining credit works. ltigbto depend on irrigated farming for a substahproportion
of their livelihood modifies the incentives and betour of smallholder farmers (Lahiff, 2003). Thealer the
plot, the stronger the tendency for men to seelanujobs while women cultivate the plots as found loy
Mphahlele et al. Nggaleni and Makhura (1996) steidiieSouth Africa; Abernethy et al., (2000) studyNiger
and Manzungu et al., (1999) study in Zimbabwe.

When the males migrate to urban areas in seargtbef women participate more in rice cultivationt they
have very little control over rice resources. Theselies are not clear on water and land rightedliégghts pose
an additional intricate challenge to most rice farim sub-Saharan Africa (Lahiff, 1999).There is tie=d to
have an idea about the incentives which can engeusmers to participate more even if they havdittes for
their farms. Often, lack of clarity among the phatiders about what their rights precisely are reigar their
plots seems more challenging than the absence nérsip (Shah et al. 2002). In a study in DinglégdSouth
Africa by Merie and Oudot (2001) and Abernethy let(2000) study in Niger, some farmers were relocta
lease their land because they were afraid of logipgt they were not actively growing rice. Tenumgcertainty
and the high cost of pump schemes may have aremfkion the level of participation in AIS and WKIS
Kisumu County.

Therefore, individual and groups in a community rhaye varied reasons for participating or not pgdting

in rice irrigation management from socio-econonactérs though we cannot rule out other externatef®r
influencing management in rice irrigation schenés. study has gone a step further to identify, eseland
analyze the implication of socio-economic conditiaf the farmers vis a vis their participation icerirrigation
management for sustainable household food sedar®yS and WKIS. Several knowledge gaps worth siagy
have also been identified and would be includettis study.

1.1Research Objectives
Null Hypothesis: "There is no relationship betwdha socio-economic characteristics of the farmens their
participation in rice irrigation management in Ad8d WKIS".

2.0 Research Design

This study which sought to understand the relatigndetween the socio-economic characteristicshef t
farmers and their level of participation in ricegation management for sustainable household $sodrity was
carried out using a cross-sectional, descriptiveigie A descriptive design is used in studies ihablve
collecting information without doing anything taex the environment being studied, as in the mdafjmun of
variables carried out in experimental researchs§&sectional studies are carried out at one poititrie or over
a short period (Bernard, 2006). The design is ectcal because it provides a snapshot of the outcamdethe
characteristics associated with it at a particptant in time (Bernard, 2006). The respondents wergacted at
a given point in time in their lives to describeithsocio-economic and demographic characterigtics their
level of participation in rice irrigation managenhen

2.1 Study Area

The study was carried out in two rice irrigatiorhemes in Kisumu County, Kenya namely; Ahero and tWes
Kano, the only irrigation schemes growing paddy fiic Kisumu County, Kenya. Both schemes are located
Kano plains between Nandi escarpment and Nyabofateg® and while WKIS on the shores of Lake Viietor
uses the water for irrigation, AIS uses Nyando riwater for irrigation. Both rice schemes use bagpe of
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irrigation. The two schemes are separated from e#tedr by the Nairobi- Kisumu road (NIB, 2013). Frohis
background, it can be concluded that the two sckdmge more or less same socio-cultural and envieoital
conditions which were examined to find out if tHegd an influence on the level of farmers' partitgrain rice
irrigation management for sustainable household fezurity.

2.2 Study Population

In this study, the study population comprised o&ibacale rice farmers in Ahero and West Kano niggation
schemes in Kisumu County. Ahero had 579 rice fasmerile West Kano had 609 rice farmers totaling8.18
small-scale rice farmers (National Irrigation Baa2D13; GoK, 2008; Njagi, 2009). Therefore, thedgtu
population was made up of all farmers of rural camities in Ahero and West Kano rice schemes. Alise,
study targeted Key informant officials from NIB, Vi, Cooperatives and revolving fund committee &isisn
giving some information or clarification issuesrice irrigation management process.

2.3 Sample Size, Sampling Procedure, and Data cat®n methods

This study used both probability and non- probabitampling designs to select respondents for ciitig
quantitative and qualitative data namely systematitilom sampling and purposive sampling. For gtaive
data, the size of the sample used in the studprfadtin the desired level of precision, the confielevel and
the degree of variability in the attributes beingasured (Orodho & Kombo, 2002). This study empdoye
Cochran equation 1 formula for calculating a sanipigoroportions (Isreal, 2003). The formula statest:

Sample sizen= Z%p.q.N (Equation 1)
TéN-1)+Z2 pq

Where n is sample size, Z is standard variategiten confidence level, p is sample proportion,(8=p), N is
the size of population and e is an acceptable @precision). Using Equation 1 with N= 1188, e §4).7=1.96
(if the confidence level is 95% as per table), P320and g=0.98 the sample population n is compatet64. To
reduce sampling error and improve the quality dadmllected; the sample was scaled up to 176 nelgds.
The computed sample size was proportionately Higied to each scheme based on individual scheme
population of Ahero (579), West Kano (609), andirggvthe individual sample sizes of Ahero (86) anéstV
Kano (90).

The study employed the systematic random samptirsglect the 176 respondents. Systematic randomlisam
is a method of selecting sample members from afgugpulation based on a start point that is remdand a
fixed periodic interval (William, 2006; Benard, 280 Usually, every “nth” member is selected froma tiotal
population for inclusion in the sample. Systematindom sampling gives a handy method when a random
number is difficult to apply or when counting eveénth” item is easier (Benard, 2006). Systematiod@m
sampling gives the assurance that the populatitirbeievenly sampled (William, 2006). Using thepestive
farmer register from AIS and WKIS, The samplingeivel was determined by dividing the total popwatfor
each scheme by the sample size for each scherhews:579/86= 7, 609/90= 7

For each scheme, ever{ Tespondent was selected with the first responbleinty randomly selected. Using a
semi- structured questionnaire, information waggbbwn various socio- economic characteristicheffarmers
and their implication on the level of participationrice irrigation management for sustainable letwatd food
security in AIS and WKIS in Kisumu County, KenyarFgualitative data, the study used purposive seqpb
select respondents. Purposive sampling is a metWtoete participants are selected because of thenmgbei
knowledgeable about the transfer of rice irrigatisanagement to farmers in 2004.

The study employed purposive sampling in seledkiyg informants and focus discussion group memiJérs.
key informant members included officials from NMB/UA, Cooperatives and Revolving Fund. These officia
are selected purposively because they are believd knowledgeable regarding the study (WilliarG0&)
such as the socio-economic characteristics of #nmdrs and their level of participation in riceigation
management. Focus group discussion members wersakscted purposively because they were well inéal
about the research topic and interaction among tstamulated expression of feelings, knowledge aeliefs
they would not express if interviewed individua{igall, Gall & Borg, 2007).The principle of homogéyewvas
observed by ensuring that the discussants in tHe W&e male and female farmers who had been isctheme
since the adoption of new rice irrigation manageim@hey provided more information on socio-economic
characteristics of the farmers and their implicatio participation in rice irrigation managementtie area of
study.

2.4 Data Analysis and Presentation

The data that was generated for this study wasyaedlfollowing mixed method data analysis procdsse
guantitative data namely numerical variables weanalyzed using descriptive statistics namely fregiem
percentages and averages and chi-squires (Hof@002). The study used frequencies and percentageaibe
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of their ability to distribute the respondents adiog to the various values of the study variab{@santitative
data was presented using tables.

Qualitative data are analyzed using open codingrethethemes and patterns are identified (Ritchieesvis,
2003; Bernard, 2006). Themes and patterns wergadefiom responses given by respondents, FGDsrand f
open- ended responses from the Household SurvewtiQueaire. After that, the data was classified int
categories some of which were further re-examinegstablish their linkages and inter-linkages. @atale data
was presented using narratives.

4.0 Findings and Discussions

The farmers interviewed for the study were 176 #iredsocio-economic factors analyzed were mainlyoties
related to on-farm activities of farmers in a rusefting such as age, gender, level of educatam fsize,
residency status, year of experience in the rice fand benefits from rice farms in AIS and WKISKisumu
County, Kenya.

4.1 Influence of Gender on level of participation

AIS and WKIS are made up of both male and femaéelbd households. It was noted that in both scheii8s,
and WKIS, there was a higher percentage of maleldeedouseholds (65%, and 68%) than female headed
households (35% and 32%) respectively, engageidengrowing; child-headed households were alsotifiet
at 2.8% although the child headed households weferaale. In both AIS and WKIS more male than féena
actively participated in the rice irrigation managmt. On the contrary more female than male farmene
passive (Table: 4.1a)

Chi-square statistics was used to test the nulbthgsis that “There is no relationship between &asngender
and participation in the rice irrigation managemienflS and WKIS.” The calculated chiy?statistic for both
AIS (5.769) and WKIS (11.396) was greater than dhiical chi - y’statistic (3.84) at 0.05 confidence level
(Table 4.1b). The null hypothesis was thus rejeeted the alternative hypothesis adopted. While nmoaée
actively participated in rice irrigation managemanboth schemes, female participation was veryinmah This
contradicts de Brauw et al. (2008) study in Chirrese it was found out that it mattered not whether was a
man or a woman in irrigation management. All germaere or less participated equally. But the studgihgs
concur with Rajbhandari (2008) study in irrigatiomjects in Nepal where women were found to beactively
involved in irrigation management. However, thisdst further discovered that several reasons makaemaot
to participate actively. In many other studies ifrida, irrigation farming has been categorized a&n's work
(Adeoti, 2009, Wahaj et al, 2007, Hulsebosch & Oraha995) because women are not perceived as ithet di
stakeholders (Zwarteveen, 1995) and as a result pnojects have not factored in any gender dimendiaring
the design and implementation. The result findimgshis study confirmed the perception which waalized
through FGD that irrigation in the area of studyriale dominated thus men hold more authority thamen in
matters of farm management a fact which furtheragged analysis for underrepresentation of wometie
irrigation management. The male had more contret ¢éand, rice funds and decision-making than tineales.

4.2 Influence of Age on level of participation irrice irrigation management

The following three age groups were adopted: 40syaad below; 41-50 years and 51 years and abdwe. T
majority (51% and 53%) of respondents from AIS &WKIS respectively who participated in this studyrave
aged 51 years and above and only 20% and 16% fBralid WKIS respectively, were below 40 years old
(Table 1.2a). The mean age of the respondents Yvgsats.

The null hypothesis stating that "There is no fefeghip between farmers' age and participationhin rice
irrigation management in AIS and WKIS” was teststhg Chi-square statistics (Table 4.2b). The cated chi

- y’statistic for both AIS (9.199) and WKIS (7.437) wgreater than the critical chiy?statistic (5.99) at 0.05
confidence level. The null hypothesis was thusctej, and the alternative adopted(Table 1.2b). rHsailt
finding showed that farmers' age had an influencéheir participation in rice irrigation managemeiiore of
the old were actively participating in rice irriget management. The involvement of the old maydienected
with awareness of irrigation transfer and the fiwt they had been in these schemes for a longe ti
(experience).

Research findings on the influence of age in ricgation management in other studies are variediléV
Chandran and Chackacherry (2004) observed no &ignifimpact on participation by age in Andhra Rsd
Zarafshani et al. (2008) and Omid et al. (2012}istIin Iran observed that the age had signifiedietcts on
farmers' participation in irrigation as found instlstudy but with variation on age groups. Whiledimaglo et al.
(2014) study of Kpong irrigation scheme in Ghanad &abutha and Mutero (2012) study of Mwea irrigati
scheme in Kenya, observed that middle age groug weare active than other age groups in rice irogat
management, this study found the aged (51 yearsiaonk) to be actively involved than the youngeregation
who were few and less actively (29%) involved iterirrigation management. However, the aged ppéimn
in rice irrigation management in AlIS and WKIS hda/ious implications for capacity building in areagch as
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leadership, project management, change managersentlaas future succession plans. Through FGD& an
respondents, it was observed that the old, ag#récipants in irrigation management, were aldaatant in
taking up leadership positions because they felt thwas a tedious task yet they did not want todbn
themselves with extra duties although they wereenaavare of the changes in irrigation managemerikeaitthe
other age groups. This finding further explains vdpme women who were 51 years and above could not
actively participate in leadership managementda nirigation management.

Instead, through FGD and key informants, it waseoled that the youths were more involved in non-
agricultural activities such as riding motorbikég&nce, they participated less and passively in iriigation
management. This implies that age was a limitimfofiato participation in irrigation management piosi in the
study area. More aged farmers participated inatiiggh management than the young.

4.3 Influence of Education on level of participatio in rice irrigation management

The respondents’ level of education ranged fronictasuniversity education. The findings showed thaer 50
% of the household heads in both schemes AIS antSWiKd attained secondary education and above bst m
of them were male farmers. About 40% of respondbats attained a primary level of education, andtmbs
them were female farmers (Table 4.3a).

Chi-square statistics was used to test the nulbthgsis that “There is no relationship between &sarlevel of
education and participation in the rice irrigatimanagement in AIS and WKIS.” (Table 4.3b). The ahted
chi -y statistic for both AIS (7.836) and WKIS (9.848) vgieater than the critical chigstatistic (3.84) at 0.05
confidence level. The null hypothesis was thusctejg and the alternative hypothesis adopted (Tal3b).
These finding showed that educational status gamedents in both schemes had a significant inflaeoic
participation in rice irrigation management. Tiieigational levels of respondents revealed thatrthgrity of
the respondents who had attained secondary andryelgvels of education actively participated irigation
management than others, but farmers who had adtééngary education in the two schemes were vewy. f

This study’s finding is consistent with previousdings by Azizi and Zamani (2009) study in a rimégation
scheme in Iran; Pandey and Zuresh (2007) studycen irrigation scheme in India who found that High
educated people or the elite participated to aifeignt extent than their lesser educated countéspBiowever,
the schemes in Iran and India were large scaleimigation schemes (Azizi& Zamani, 2009; Pandeyéresh,
2007) where technical skills were a critical reqoient. In Pandey and Zuresh (2007) study in Intha,
domination of the local elites was advantageousndigg enhancing communication with external agesci
resources mobilization among others. Education wastified as one of the key drivers of community
participation particularly regarding community miatation, effective communications and provision of
leadership among others and this is supported mstéin’s (1969) theory which states that the abild
participate depends on people's knowledge andsskilong others. This implies that where therettis lor no
knowledge, participation in rice management willibgted like in AlIS and WKIS.

Some discussants in AIS and WKIS reported thafdheelites who were participating had retired frarhite
collar jobs (civil service) and thus preferred torlwon their rice farm instead of doing nothinghame. Below
is a narrative from a retired civil servant.

| retired from The Civil Service 10 years ago.

My pension is too small to cater for my family amte

I have my 2-acre plot for rice; it can subsidize

Information obtained from the UN (2007), revealbdttthe inability of women to be able to reach &abip
position is as a result of lack of education amdntng. This concurs with the findings in this sfut/ery few
women in AIS and WKIS had attained secondary |®fedducation; none had attained tertiary educatm,
some women could not even read or write and thisiedethem active of participation in rice irrigatio
management. The educational level of the farmeflsenced the various levels of participation pssEs
especially considering that participation proces®ived planning and decision-making among others.

It was also observed that the level of educatios evacial because it determined whether one coetdine an
executive member of the management team in anlyeofi$sociations such as Water users associatioi\j\eiU
not. For example, for one to be able to be in th@agement team, it was necessary for one to beambbgpress
oneself and also be able to read and write. InGD,Rhe narration from the respondent revealedrtiportance
of knowing how to read and write including beindeako fill nomination forms and represent members a
meetings and seminars.

| wanted to be part of the executive but was dibfied

because | could not read and write.

Thus, level of education had significant influeeelevel of participation
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4.4 Influence of Farmers’ Nature of Residency on el of participation in rice irrigation management

The residency was used to distinguish between tiwbeehad rice plots registered under their nameherrice
schemes and those who were not registered (nongpemt). Non-permanent farmers could hire farmaufa.

A majority of the farmers (71%and 78%) for AIS aKIS respectively, were permanent residents whilky o
29% and 22% were non-permanent residents in thestlvemes respectively (Table 4.4a).

The null hypothesis that “There is no relationsbgiween residential status of the farmers andqgiaation in

the rice irrigation management in AIS and WKIS” wasted using Chi-square statistics (Table 4.4be T
calculated chi y’statistic for both AIS (9.204) and WKIS (16.271)sagreater than the critical chistatistic
(3.84) at 0.05 confidence level. The null hypothesas thus rejected and the alternative hypotlaekipted. It
was anticipated that permanent residency would rapéications on the extent of the farmers’ invatvent in

rice irrigation management and by extension housefand security in the long term. Permanent resige
would facilitate ownership and easy acceptance ashraunity participation in rice irrigation managerhen
Permanent residency would enhance group synerdyesamn and encourage cooperation among the farmers
which according to Nyangito and Odhiambo (2004)samae of the key components of an effective comtyuni
participation strategy. Bembridge (1999), obserthed insecure tenure limits farmers’ incentivesrake long-
term development investments on their land.

Studies in Dingleydale and New Forest schemes ulSafrica by Merie and Oudot (2000) found out thame
farmers were scared of renting out their plotsttangiers due to the insecure tenure. They onlytheit plots to
trustful persons/ friend or relative or left thadafallow. In another study in Niger by Abernethyag, (2000), it
was found out that lack of clarity about land rigghtade it difficult to trace ownerships. This aféetthe level
of participation in management in the two studiBisese studies concur with the findings in this gtud his
study in AIS and WKIS observed that although themfers have been allocated land in the schemesder
growing and majority were permanent residents,anmér had been provided with title deed for theljahus,
the farmers were referred to as "tenants." Congetyuehere was no broad sense of local ownershiituation
that could have affected the extent of farmerdigipation in rice management and production. Tebility to
use land as collateral for obtaining credit wastlamodisadvantage. Often lack of clarity amongfttren holders
with respect to what their rights precisely weretbeir farms seemed more problematic than the aleseh
ownership.

=

4.5 Influence of farm size on level of rice irrigabn management

The size of the farm for purposes of growing ricaswstudied. This ranged from 1 acre to 4 acreghier
respondents, and It was noted that most of theoregmts owned between 3-4 acres (AIS, 50%; WKIS¢B
as shown in Table 4.5a. Very few farmers (19%, 24%b) in AIS and WKIS respectively owned 1 acreessl
land for rice growing. It was also established tiag was the primary source of income among tepardents.
Chi-square statistics were incorporated to teshtilehypothesis that "There is no relationshipnesn farmers’
farm size and participation in the rice irrigatioranagement in AIS and WKIS.” ( 4.5b). The calcudatéi -
Y statistic for both AIS (5.287) and WKIS (4.505) wess than the critical chi y’statistic (5.99) at 0.05
confidence level. The null hypothesis was thus rapécted. These findings show that farm size had no
significant influence on participation in irrigaiomanagement. Farmers’ participation in the rigeation
management was similar despite differences in feim@. The result contravenes earlier studies hyn/at al.
(2012) who found that participation of farmers lie tactivities of irrigation management increasefaas size
increased. According to Arun et al., (2012) studyfamil Nadu, the farm size information had theeptial of
influencing rate of participation and determinithg rrate of production, but Arun et al.(2012) stwds done on
a large scale farm size. Shah et al, (2002) refbdtt it is a lot easier for 5 large farmers V&itB0 hectares each
to come together and agree to the rules of selfagment than for 1000 smallholders with less thae@ares
to do the same, but these are also large scales farmeveloped world like U.S.A., New Zealand, anakey
among others.

Originally, all farmers in the two schemes had 4aaf land each for rice growing in the scheme awbrding
to Thairu (2010) and Nyagi (2009), these rice famase still not producing the expected average.?ft@nnes
per hectare. Indeed in Japan, South Korea and pa@hina, the average yield has been 6 tons petate
(Chackacherry, 2000) yet these schemes are alslb stake farms. It was reported that due to theaexiing
family sizes in different households in AIS and VBKkhere had been a lot of variation in sizes wiigty not
have been reflected by various farmers. Through FGRas learned that many family conflicts wereduent in
the rice schemes due to pressure from the growdngdhold members in need of their share of lantLiisre
dictates. For example, if a household had many gwasried) the household head had to allocate theme
rice farm though still under his name without Eetdeed. Such changes and conflicts could havestian effect
on the extent of family members’ participation icermanagement in the area of study.
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4.6 Influence of farming experience in rice irrigaton agriculture

About 41% and, 52% of the farmers in AIS and WKé&Spectively, had over 15 years of farming expesdnc
rice irrigated agriculture. In AIS and WKIS approwtely 40% and 34% of the farmers had farming e&pee
of 10 years or less, while 19% and 14% in AIS andI8/respectively had experience ranging betweearidl
15 years (Table 4.6a).

The mean farming experience was 12 years. Thehygbthesis which states that "There is no relatigms
between farming experience and participation inrtbe irrigation management in AlIS and WKIS” wasttsl
using Chi-square statistics (Table 4.6b). The dated chi -’statistic for both AIS (10.188) and WKIS (7.555)
was greater than the critical chi’statistic (3.84) at 0.05 confidence level. The hyfbothesis was thus rejected
and the alternative hypothesis adopted. The maaesythe farmers spent in rice irrigation agricud{uhe more
they acquire skills in irrigation system maintenarand water use efficiency. This show that majooitythe
farmers in the study area who had more years ofréqce in rice irrigation farming were activelyrfpgipating
than those with few years of experience. The figdinoncur with some study in Turkey by Svendse@0@2
where a 40-year tradition of farmers' participatiorthe maintenance of the canal system made tlogira a
lot of experience in that activity but these schenmeTurkey, were large-scale irrigation schemdadi®s by
Erhabor (1982) and Tarfa (1990) in Nigeria alsonfibwut that experienced farmers in rice farmindipigated
effectively than those without experience. Theseliss concur with this study. Farmers' years ofeegnce in
rice irrigation farming in AIS and WKIS was, theve#, one of the determinant factors of their paétion in
different aspects of irrigation management actwiti

4.7 Influence of rice benefits on level of particigtion

The majority of the farmers in the two schemeserkebn rice as their primary source of income thess played
a big part in household food security. A majorifytlte discussants indicated that they only retaincu500kg of
the rice produced for domestic use. This implied thost of the rice produced by farmers in the sebemes
was for sale with a paltry amount of rice produded domestic consumption. Very few farmers in thet
schemes relied on other crops besides rice for Heisehold food security. However, although redees only
three months to mature, it was reported from aikéyrmant that it was only grown once a season/yedhne
two schemes; a factor which may have discouragtdeaearticipation as shown.

Income earned from rice production was calculataged on each harvest, with the highest earningjsgal
within the range of Kshs 30,001.00 and 90,000.06nFrice growing, households earn varying incomele
annually. In AIS majority (72%) of the respondentgveyed generate between Ksh30, 001- 90,000 dpnual
from rice production. A high proportion of houset®lin WKIS (80%) earns a similar amount of income
annually. It is evident from the findings that sohwusehold surveyed in AIS (15%) and WKIS (20%)egate
lower income levels of Ksh. 30,000 or less annutatiyn the rice growing activities they were engagednly
13% of farmers in generated more than Ksh 90,000alty.

Chi-square statistics was used to test the nulbthgsis that “There is no relationship betweenimedrom rice
farming and participation in the rice irrigation n@gement in AlIS and WKIS.” The results were as shovihe
calculated chi y’statistic for both AIS (13.023) and WKIS (6.047)sagreater than the critical chistatistic
(5.99 and 3.84) at 0.05 confidence level for Al8 KIS respectively. The null hypothesis got regecand the
alternative hypothesis adopted (Table 4. 7b). Hseilts showed that respondents who were satisfiddthe
benefits they obtained from the scheme participatece actively in the management process. Thiswsneith
Maleza and Nishmura (2007) study where they arghatibenefits derived from any irrigation schemewes
as a powerful incentive for farmers to participatemanagement process. Thus the more people gstiesht
with benefits they receive from rice farming; thenm they participate in rice management processveider,
Shah et al., (2002) argue that participation preeesrks well in situations where individual stalkesl benefits
are high including.

It was further observed in FGD and key informathizt income earned from rice was used to purchdser ot
food crops such as maize or fulfill other needsweleer, although rice was found to be the main sowfc
income thus the main source of benefit, growing mnce a year had implications for its managememe
farmers were not fully committed to rice managentestause after all, one harvest did not make tleehet
food secure throughout the whole season. There tiveess when the farms were dormant. This encourdged
farmers to look for other ways of improving théirelihood.

Studies have shown that farmers are likely to pigdte more in management of irrigation resourtésely rely
solely on such activity for their livelihood and & the number of alternative livelihoods availabie low
(Nishimura, 2007; Analgo et al, 2014; Perera, 2@#&land & Platteau, 2003; Meinzen-Dick & Knox, 2001
But literature documenting on participation expece suggest that all or a majority of farmers incassful
cases in management are full-time farmers, derigirsgibstantial proportion of their livelihoods framgated
farming. This builds their stake in self-managemant committing time and resources to it. But frtdm
survey, key informants and FGD's, it was also obs@rthat besides rice, the respondents were engagehder
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livelihood activities including trading and growimgher subsistence crops to earn a livelihood.al$ wbserved
that the income earned from sale of rice was nfficgent for buying food and other necessities riegg within

a season. Besides food, the farmers needed toguafiarim inputs including water use, paying fees dtir
school/college going children among others.

According to Ruthenberg (1993), continuous ricégation is necessary for enhancing food securitd an
economy. Only one growing season for rice in Al 8vKIS meant that farmers were only active partois
in rice management during certain periods but netiutghout the year. Besides the farming activitiedertaken
by the farmers in the two rice irrigation schemésyas observed that other off-farm activities wantributed
towards their efforts to survive as well as to jgate in enhancing food security albeit indirgctThis
included dependence on relief food assistancegradifrom relatives employed in urban areas for lexgupkeep
and food. Others were engaged in the informal semtesmall scale/medium enterprises, suctb@da-boda
among others to make ends meet. These several athigities may have influenced the farmers' lewkl
participation and yet participating in rice managetor growing alone could not meet the farmerstse

From the findings and discussions, it is evideoirfithe study that socio-economic characteristidawfiers had
varied significance influence on the level of fargigarticipation in rice irrigation management.eTmajority
of the farmers could not participate fully in iraigon management due to socio-economic factors grothrers.
More male than female actively participated in nwanagement. Women were not actively involved. kgjo
of the farmers who actively participated were 5argeand above. Some of the aged were unable torperf
certain leadership functions and this affectedigipgtion. The youths were few and passively paréted due
to their negative attitude towards agriculture @ngral. Majority of the male had attained secondalycation,
and a few who had tertiary education actively pgtited but it was learned that the few were retireho were
trying to improve their livelihood by participatingylany women, on the other hand, had basic edugagimme
could not read or write and this affected theittipgration. Having no title deeds and low bendficome) from
rice also affected level of participation in ric@amagement. Rice was only grown once a season ariddbme
made was not enough for many farmers, so theytezgstw other off-farm activities. This too affectéxbir level
of participation. Although many farmers owned betwe3-4 acres, this had no influence their rate of
participation. It was concluded that many familynfticts in dividing the plots could have discourdgsome
farmers from participating actively.

5.0 Conclusion

Out of seven (7) variables tested, only one (I)nfaize, did not have any significant influencepanticipation
in rice irrigation management. The other six (@nder, age, farmers' level of education, residesti#us, farm
experience and benefits from rice farming had negatignificant influence. Thus, the null hypotregjot
rejected and alternative, "There is a significaxationship between the socio-economic charadesistf the
farmers and level of participation”. However, alriables had negative influence on participationriae
irrigation management in AIS and WKIS, in Kisumuudty, Kenya. It is suggested that for small-scatenkers
to succeed in rice irrigation management, all sedonomic constraints, and other constraints shdeld
addressed at the same time. This should includiewesf the Irrigation Act to allow both male andnfele
farmers to have more control over rice managenenlightenment, motivation, and mobilization cammpaig
should be put in place for farmers to know all thadiities in management. There should be a stablieple
market where they can sell their rice immediatdlgraharvesting for motivation.
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TABLES FOR FINDINGS:
Table 4.1a: Distribution of gender and level of paticipation
Gender | Ahero Irrigation Scheme West Kano Irrigation Scheme
Active Passive Total Active Passive Total
F % F % f % F % F % |f %
Male 32 57 24 43 56 | 65 40 75 21 25 |61 |68
Female |9 30 21 70 30 |35 8 28 21 72 |29 |32
Total 41 45 86 | 100 |53 37 90 | 100

Source: Field survey data (2016)

Table 4.1b: Chi-Square Analysis of the Relationshifpetween Gender and FarmersParticipation in Rice
Irrigation Management in Ahero and West Kano Schems

Gender Ahero Irrigation Scheme West Kano Irrigation Scheme
Active Passive Total Active Passive Total
Male 32 24 56 40 21 61
(26.7) (29.3) (56.0) (35.9) (25.1) (61.0)
Female 9 21 30 8 21 29
(14.3) (15.7) (30.0) (15.5) (13.5) (29.0)
Total 41.0 45.0 86.0 53.( 37.0 90,0

Calculatedy” = 5.769
Critical ¥* at 0.05 significance level = 3.84

df=1

df=1

Calculatedy” = 11.396
Critical ¥* at 0.05 significance level = 3.84

Source: Field survey data (2016)
Note: Figures in brackets e.g. (26.7) are the ewgecalues (calculated)

Table 4.2a: Distribution of Age and level of partigpation

Age Ahero Irrigation Scheme West Kano Irrigation Scheme
(Years) Active Passive Total Active Passive Total

f % F % F % F % F % F %
0-40 9 53 8 47 17 20 5 36 9 64 14 16
41 -50 18 72 7 28 25 29 18 10 28 31
Over 50 39 89 5 11 44 51 36 64 12 36 48 53
Total 66 20 86 100 |59 31 90 100

75 25

Source: Field survey data (2016)

Table 4.2b: Chi-Square Analysis of the Relationshibetween Farmers’ Age and Participation in Rice
Irrigation Management in Ahero and West Kano Schems

Age Ahero Irrigation Scheme West Kano Irrigation Sdheme
Active Passive Total Active Passive Total
0-40 9 11 17 5 9 14
(13.0) (4.0) (17.0) (9.2) (4.8) (14.0)
41 - 50 18 7 25 18 10 28
(19.2) (5.8) (25.0) (18.4) (9.6) (28.0)
Over 50 39 5 44 36 12 48
(33.8) (10.2) (44.0) (31.5) (16.5) (48.0)
Total 66 20 86 59 31 9(
Calculatedy” = 9.199 Calculatedy® = 7.437
Critical ¥* at 0.05 significance level =5.99| Critical y* at 0.05 significance level = 5.99
df=2 df=2

Source: Field survey data (2016)
Note: Figures in brackets e.g. (13.0) are the e®gecalues (calculated)
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Table 4.3a: Farmers’ Education Status and Level dParticipation
Education Ahero Irrigation Scheme West Kano Irrigation Scheme
Level Active Passive Total Active Passive Total

F % F % f % F % f % f %
Basic 20 54 17 46 37 43 20 48 22 52 42 47
Secondary | 15 23 38 44 26 10 36 40
Tertiary 6 39 5 61 11 13 7 72 5 28 12 13
Total 41 45 86 100 | 53 37 90 100

55 45 58 42

Source: Field survey data (2016)

Table 4.3b: Chi-Square Analysis of the Relationshipbetween Farmers' Level of Education and
Participation in Rice Irrigation Management in Ahero and West Kano Schemes

Education Ahero Irrigation Scheme West Kano Irrigation Scheme
Active Passive Total Active Passive Total
Basic 20 17 37 20 22 42
(17.6) (19.4) (37.0) (24.7) (17.3) (42.0)
Secondary 15 23 38 26 10 36
(18.1) (19.9) (38.0) (21.2) (14.8) (36.0)
Tertiary& 6 5 11 7 5 12
(5.2) (5.8) (11.0) (7.1) (4.9) (12.0)
Total 41 45 86 53 37 90
Calculatedy” = 7.836 Calculatedy” = 9.848

df=2

Critical ¥* at 0.05 significance level = 5.99

Critical ¥* at 0.05 significance level = 5.99

df=2

Source: Field survey data (2016)
Note: Figures in brackets e.g. (17.6) are the e®gecalues (calculated)

Table 4.4a: Farmers Residence Status and level adipicipation

Residence Ahero Irrigation Scheme West Kano Irrigabn Scheme

Active Passive Total Active Passive Total

F % F % f % F % f % F %
Permanent | 39 64 22 36 61 71 52 74 18 26 70 78
Non- 7 28 18 72 25 29 5 25 15 75 20 22
permanent
Total 46 40 86 100 | 57 33 90 10Q

Source: Field survey data (2016)

Table 4.4b: Chi-Square Analysis of the Relationshipbetween Farmers' Nature of Residence and
Participation in Rice Irrigation Management in Ahero and West Kano Schemes

Residency Ahero Irrigation Scheme West Kano Irrigaion Scheme
Active Passive Total Active Passive Total
Permanent 39 22 61 52 18 70
(32.6) (28.4) (61.0) (44.3) (25.7) (70.0)
Non- 7 18 25 5 15 20
permanent (13.4) (11.6) (25.0) (12.7) (7.3) (20.0)
Total 46 40 86 57 33 9(

Calculatedy” = 9.204
Critical ¥* at 0.05 significance level = 3.84

df=1

Calculatedy” = 16.271

Critical ¥* at 0.05 significance level = 3.84

df=1

Source: Field survey data (2016)
Note: Figures in brackets e.g. (32.6) are the e®gecalues (calculated)
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Table 4.5a: Distribution of Farm Size and Participdion in Rice Irrigation Management
Farm Size | Ahero Irrigation Scheme West Kano Irrigation Scheme
(Acres) Active Passive Total Active Passive Total

f % f % f % F % f % F %
1 6 38 10 62 16 19 10 45 12 55 22 24
2 18 9 27 31 15 12 27 30
3-4 36 67 7 33 43 50 32 56 9 44 41 46

84 16 78 22

Total 60 26 86 100 | 57 33 90 100

Source: Field survey data (2016)

Table 4.5b: Chi-Square Analysis of the Relationshipbetween Farm Size and Participation in Rice
Irrigation Management in Ahero and West Kano Schems

Farm Size Ahero Irrigation Scheme West Kano Irrigation Scheme
(Acres) Active Passive Total Active Passive Total
1 6 10 16 10 12 22
(11.2) (4.8) (16.0) (13.9) (8.1) (22.0)
2 18 9 27 15 12 27
(18.8) (8.2) (27.0) (17.1) (9.9) (27.0)
3-4 36 7 43 32 9 41
(30.0) (13.0) (43.0) (26.0) (15.0) (41.0)
Total 60 26 86 57 33 90
Calculatedy” = 5.287 Calculatedy” = 4.505
Critical ¥* at 0.05 significance level = 5.99 | Critical ¥* at 0.05 significance level = 5.99
df=2 df=2

Source: Field survey data (2016)
Note: Figures in brackets e.g. (11.2) are the e®gecalues (calculated)

Table 4.6a: Distribution of farming experience andevel of participation in rice irrigation managemert

Farming Ahero Irrigation Scheme West Kano Irrigation Scheme
Experience Active Passive Total Active Passive Total
(Years) F % F % |f % F % f % F %
0-10 16 47 18 53 | 34 40 9 29 22 71 31 34
11-15 10 63 6 16 19 7 54 6 46 13 14
Over 15 30 6 37 | 36 41 41 89 5 11 46 52
Total 56 83 30 86 100 | 57 33 90 100
17

Source: Field survey data (2016)

Table 4.6b: Chi-Square Analysis of the Relationship between Faning Experience and Participation in
Rice Irrigation Management in Ahero and West Kano $hemes

Farming Ahero Irrigation Scheme West Kano Irrigation Scheme
Experience Active Passive Total Active Passive Total
(Years)
0-10 16 18 34 9 22 31
(22.1) (11.9) (34.0) (19.6) (11.4) (31.0)
11-15 10 6 16 7 6 13
(10.4) (5.6) (16.0) (8.2) (4.8) (13.0)
Over 15 30 6 36 41 5 46
(23.4) (12.6) (36.0) (29.1) (16.9) (46.0)
Total 56 30 86 57 33 9(
Calculatedy’ = 10.188 Calculatedy’ = 7.555
Critical ¥ at 0.05 significance level = 5.99| Critical y* at 0.05 significance level = 5.99
df=2 df=2

Source: Field survey data (2016)
Note: Figures in brackets e.g. (22.1) are the ewgecalues (calculated)
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Table 4.7a: Distribution of Income from Rice and level of Participation
Income From | Ahero Irrigation Scheme West Kano Irrigation Scheme
Rice (Kshs) Active Passive Total Active Passive Total

F % F % |f % F % f % F %
0-30,000 7 54 6 46 | 13 15 11 61 7 39 18 20
30,001-90,000 | 47 15 62 72 46 64 26 36 72 80
Over 90,000 |6 76 5 24 |11 13

55 45

Total 60 26 86 100 | 57 33 90 10Q

Source: Field survey data (2016)

Table 4.7b: Chi-Square Analysis of the Relationshipbetween Farmers' Income from Rice and
Participation in Rice Irrigation Management in Ahero and West Kano Schemes

Revenue Ahero Irrigation Scheme West Kano Irrigation Scheme
from Rice Active Passive Total Active Passive Total
(Kshs)
0-30,000 7 6 13 11 7 18
(9.1) (3.9 (13.0) (11.4) (6.6) (18.0)
30,001- 47 15 62 46 26 72
90,000 (43.3) (18.7) (62.0) (45.6) (26.4) (72.0)
Over 90,000 6 5 11
(1.7) (3.3) (11.0)
Total 60 26 86 57 33 9(
Calculatedy” = 13.023 Calculatedy” = 6.047
Critical ¥* at 0.05 significance level = 5.99| Critical ¥* at 0.05 significance level = 3.84
df=2 df=1

Source: Field survey data (2016)
Note: Figures in brackets e.g. (9.1) are the exgueealues (calculated)

Kisumu County where the two irrigation schemes ardocated as shown:
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AIS- Ahero irrigation scheme
WKIS- West Kano irrigation scheme
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