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Abstract — As the country embraces irrigation farming to
mitigate the effects of unreliable rainfall, sprinKer irrigation
is perhaps the most appropriate technology for agdultural
areas with sloppy terrain. The ministries of agriclture and
water have been partnering with other organizationsto
promote this type of irrigation through capacity building and
limited input assistance. Kariandusi location was e
beneficiary of such initiatives between the ministy of water
and African Institute for Capacity Development, AICAD.
Three years after the implementation of the project,mixed
results were achieved with some farmers adopting ¢h
technology while others either opted for other irrgation
methods or were stuck with rain-fed agriculture. Ths study
was therefore carried out to understand the non-eawmmic
factors associated with adoption of the technology.It
emerged that education level of the farmers, landenure
system and social capital are key non-economic fact
associated with the adoption of sprinkler irrigation in
Kariandusi Location.

Keywords — Sprinkler Irrigation, Adoption, Social Capital,
Land Ownership.

. INTRODUCTION

The occurrence of erratic rainfall has created ttagay
for agricultural production and emphasized the nfmd
irrigation in Africa (Kamara et al., 2004). In Kemy
irrigation development has been identified as apoirrant
tool to stimulate economic growth and rural devetept,
and is considered as a cornerstone of food secanty
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The analysis of adoption and diffusion patterns of
modern irrigation technologies is at the core ofesal
empirical studies in both developed and developing
countries (Dridi and Khanna 2005; Koundouri, Nayges
and Tzouvelekas, 2006). Previous studies provigarcl
evidence that economic factors such as cost afation
equipment (Abotaleb et al. 2014), farm organizatland
demographic characteristics (e.g. size of farm aipmm,
educational level and experience of household mesjhbe
extension services (Adeoti, 2009) and environmental
conditions (Saeed et al. 2014), do matter to emplai
adoption and diffusion of modern irrigation tectogiks.

However, Conley and Udry (2010) found that economic
factors cannot explain accurately the diffusiongrats as
they are conditional on what farmers know aboutrte
technology at any given point in time. Saeed e{2014)
argued that choosing irrigation methods solelytantasis
of economic viability may not result in selectiof the
best alternative. Several studies indicate thatviddal
characteristics, organizational support (Adeoti,020
Abotaleb et al. 2014) and social factors may play a
important role in attracting farmers to use of newgation
systems. It is in view of this argument that thedst
focused on non-economic factors associated with the
adoption of sprinkler irrigation in Kariandusi |dimn
where irrigated farming is practiced.

Irrigation in the study area is made possible by
abstraction of water from river Kariandusi thatfésl by
Kariandusi hot spring. However, with a spring cufl of

poverty reduction. Despite the water shortage im-Suapproximately 26 litres per second, the availabégewis

Saharan Africa, irrigation is usually carried obtaugh

not sufficient for domestic and irrigation purposesl this

surface methods with the maximum efficiency ofalled for the application of water saving irrigati
approximately 30 to 40% (Kohansal and Rafeie, 2008pethods (AICAD, 2012).

Improved water use efficiency in agriculture is adated
to reduce water use among existing users and tedse
the supply available for new users.

Modern irrigation technologies are often cited astral
to increasing water use efficiency and reducingube of
scarce inputs, while maintaining current levelsfafm
production, particularly in semi-arid and arid agttural
areas. One such method of modern irrigation isn&fmi

AICAD in collaboration with the ministry of water
initiated and implemented an integrated irrigatiarming
project which enhanced efficient utilization of dable
water for crop farming and related activities. Tgreject
aimed at empowering the community to produce crops
using appropriate water saving irrigation methods
particularly sprinkler irrigation which, according Karani
(2006), saves water, time, and is easy to opelfate.

irrigation system which is becoming more and mor@ddition to in-house training on the said irrigatimethods
popular among farmers. Sprinkler irrigation has rbeethe project had three on-farm demonstration sitesrey
reported to save up to 50% of water and increadhe irrigation technologies were demonstrated. Respe
agricultural productivity by 15 — 25% (Kamara et, al training and demonstrations of the sprinkler tedbgwy,
2004). Despites the advantage, however the adojption some of the project beneficiaries have not adopted

the technology has not been as good as was expected

Therefore, the study aimed at establishing the non-
economic factors that affected its adoption.
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A. Description of Study Area

Kariandusi location is located in Gilgil Divisiomi
Nakuru County. The area is semi-arid with errasimfall
patterns. The region has a characteristic undglaérrain
that is served by river Kariandusi whose source
Kariandusi hot spring located in the upper parttiod
region (AICAD, 2012). Agricultural production in eh
target community is mainly rain-fed. Owing to thectf
that the area is a semi-arid region and charaettizy low
and unreliable rainfall, farmers often incur loss&he
maximum and minimum daily recorded temperatures a
33°C and 12C respectively. Records from the Ministry of
agriculture, Gilgil Division indicate that the arezceives a

METHODOLOGY

International Journal of Agriculture Innovations and Research

Volume 5, Issue 1, ISSN (Online) 2319-1473

Land Tenure SystemOwnership of land being used for
farming was expected to affect the adoption degisio
Since sprinkler irrigation requires infrastructural
development including laying conveyance pipes fittwn
water sources, farmers who own the land and halee ti
deeds to the said land are expected to be wilbngdopt
e technology. On the other hand farmers whosanan
on the land is not permanent are less likely t@gtn the
technology.

Social Capital -This was represented by membership in
the farmers’ and self help groups, spirit of coagien,
social trust and social support as well as exposare
farming activities outside study area. It was hyesized
that membership to farmers groups or self help psou
increases adoption of the technology. Those graps

mean annual precipitation of between 600 and 700 mmseful in enabling farmers to not only share skatsd

The rainfall distribution is bimodal in nature withe long
rains occurring between April and June and shadrisra

between October and December. Due to the climatitypothesized to have a positive

conditions, rain fed agriculture is not reliabledathus
irrigated farming is practiced to supplement thmitiéd
amount of rainfall received.
B. Study Design and Data Analysis

The study was carried out primarily through a syree
80 farmers comprising 40 adopters and 40 non-adopfe
the sprinkler irrigation technique. A multistagengding
technique was used to select the 80 respondentshél
farmers in the area who benefited from an irrigatio
training project jointly carried out by African litsite for
Capacity Development and Ministry of Water weréelis
and stratified into adopters and Non-adopters tindarm
visits. A simple random sampling technique was thsed

experiences but they also pool financial resoutoesssist
each other. Spirit of cooperation and social suppere
relationship  with
adoptions. Cooperation and social support is thbtabe
useful in pooling labour resources which is necgstar
irrigated farming.

IV. RESULTS AND DISCUSSION
A. Personal Characteristics Associated with
Sprinkler Irrigation
The researchers sought information relating to qreak
characteristics of the farmers and their associatidith
adoption of sprinkler irrigation. The personal

characteristics were gender, marital status andatitun
level. The results are presented in Table 1-3.

to select 40 farmers from each stratum. A structureygrital Status

guestionnaire was used to obtain farm and housdé
information from adopters and non-adopters of th
sprinkler irrigation technique. The data were apaty
using descriptive statistics. Cross tabulation emesquare
statistics was used to test for significance cditiehships
between selected non-economic characteristics a
adoption of sprinkler irrigation.

[1l. CONCEPTUAL FRAMEWORK

In this study, we hypothesized three main factor

The farmers were categorized as being married or no
fharried. The Un-married farmers constituted those w
were separated, divorced or widowed. The maritust
was then cross tabulated with adoption of sprinkler
H&igation and the results presented in Table 1.

Table 1 Relationship between Marital Status and adoption

affecting adoption of sprinkler irrigation as fole:

Personal Characteristics— Gender of the farmers

of sprinkler irrigation
Marital Adopted irrigated farming Total
Status Yes No
S Freq % Freq % |Freq %
Married 34 425 | 28 35.0 62 715
Not married 6 75| 12 150 18 225
Total 40 50.0| 40 50.0 80 10Q.0

trained was expected to influence adoption of &bemn

irrigation. Men were expected to adopt the techgwplo

more than women since the former are expected to ow
land. Results in Table 1 shows that majority of the fasne

and control the capital assets particularly
Consequently, adoption was expected to have aiyp®sit
relationship with the level of education of houdedhuead.

N = 80, df = 1, Chi-square = 2.58, significance.£08

who reported to be married were practicing sprinkle
irrigation while majority of those who indicatedaththey

Farmers with post-secondary level of education WefGere not married were not practicing sprinklergation.

expected to be early adopters while those with @nym
education were expected to be poor adopters of t
technology. The influence of marital status on aibopof

or positive relationships were hypothesized fors thi
relationship.

Copyright © 2016 1JA

These results imply that married farmers were nlikedy
be adopt sprinkler irrigation than their unmarried

: ; counterparts. However, the relationship betweenitatar
the techniques was also examined. However no negatigiaius  and adoption of sprinkler

irrigation is not
statistically significant as indicated by a chi-agu value
of 2.58 significant at 0.108.
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Gender tabulated with adoption of sprinkler irrigation arkle
The farmers were categorized into male and femade aresults presented in Table 4.
the variable cross tabulated with adoption of dgein

irrigation. The results are presented in Table 2. Table 4: Relationship between land ownership and
adoption of sprinkler irrigation
Table 2 Relationship between gender and adoption of Land Adopted irrigated Total
sprinkler irrigation Ownership farming
Gender Adopted irrigated farmin Total Yes No
Yes No Freqr % | Freq %| Freq %

Freqr % | Freq % | Freq % No title Deed 12 15,0 22 27p 34 425
Male 21 26.3] 20 250 41 51.8 | Withtitle Deed | 28 35.00 18 225 46 575
Female 19 238/ 20 25|10 39 48|8 | Total 40 50.0/ 40 50.0 80 100/0
Total 40 50.0| 40 50.0 80 100.0 N =80, df =1, Chi-square = 5.115, significance.624

N = 80, df = 1, Chi-square = 0.05, significance.823
Results in Table 4 show that majority of famershaitt
According to the results in Table 2 an equal prépor title deeds were not practicing sprinkler irrigatiavhile
of male and female farmers were not practicingriger  majority of those with title deeds were practicsmyinkler
irrigation. A slight majority of male had adopteprigkler irrigation. The chi-square statistics also esthlelis a
irrigation compared to their female counterpartswever, Statistically — significant relationship between land
the chi-square value does not establish a statiistic ownership and adoption of sprinkler irrigation teclogy.
significant relationship between gender and adopté C. Relationship between Social Capital and Adoption
sprinkler irrigation. of Sprinkler Irrigation
Education Level Social Trust
Information was obtained from the respondents @irth  Respondents were asked a set 8 statements forchulate
highest level of education. The level of educativas to establish their level of social trust in their
categorized as primary, secondary or post second& neighbourhood. They were required to respond on a 4
variable was then cross tabulated with adoption gfoint Likert scale whose scores were used to categjthe
sprinkler irrigation. The results are presentedable 3. respondents social trust as low, average or hige T
variable was then cross tabulated with adoption of

Table 3 Relationship between education level andprinkler irrigation. The results are presentedable 5.
adoption of sprinkler irrigation

Education Adopted irrigated Total Table 5 Relationship between social trust and adoption of
Level farming sprinkler irrigation
Yes No Social Trust | Adopted Irrigated Farming Total
Freq % |Freq % |Freq % Yes No

Primary 23 28.8| 27 338 50 625 Freq % | Freq % | Freq %
Secondary 11 138 3 3/8 14 17.5| Low 2 25| 9 11.3 11 13]8
Post Secondary 6 7% 10 1325 16 020.| Average 23 28.8 18 225 41 513
Total 40 50.0| 40 50.0 80 100{0 | High 15 18.8] 13 16.3 28 35/0
N = 80, df = 2, Chi-square =5.891, significance.653 Total 40 50.0] 40 50.0 80 100{0

N = 80, df = 2, Chi-square = 5.207, significance.674
Results in Table 3 shows that majority of the fasme
with primary level education were not practicingisgler Results in Table 5 show that majority of the farsner
irrigation. Consequently majority of the farmersiwpost who reported having average to high trust in their
secondary education were not adopters. Conversehgighbours and the community adopted sprinklegation
majority of the farmers with secondary level edigat while majority of those who reported low trust ineir
were practicing sprinkler irrigation. The chi-sgeiar fellow neighbours did not adopt the irrigation nuth
statistics also established a statistically sigaifit This implies that farmers in neighbourhood with Heég
relationship between education level and adoptidn ®ocial trust were more likely to adopt sprinkleigation

sprinkler irrigation at 0.05. as opposed to farmers with neighbourhoods thatate
B. Relationship between Land Ownership antlustworthy.
Adoption of Sprinkler Irrigation Spirit of Participation

Land ownership was measured in terms of whether orThe farmers were asked to indicate in their owmiopi
not the farmers had title deeds to the land on lwithiey the spirit of participation among fellow farmers tineir
farm. Farmers without title deeds were likely tovéa neighbourhood in solving individual or collective
leased the land for agricultural purposes whileséhwith problems. The variable was then cross tabulatedh wit
titte deeds were permanent residents with their d®omadoption of sprinkler irrigation. The results amregented
within the farming land. The land ownership wasssro in Table 6.
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Table 6 Relationship between spirit of participation andutside the community was cross tabulated with &dop

adoption of sprinkler irrigation of sprinkler irrigation and the results presentedable 8.
Spirit of Adopted Irrigated|  Total The results in Table 8 indicates that majority bé t
Participation | Farming farmers who rarely left their neighbourhoods werd n
Yes No practicing sprinkler irrigation while the majorityf those
Freq % | Freq % | Freq % who often left their communities to visit other ptiaing
Low 0 0.0 5 75 6 7.5 farmers had adopted sprinkler irrigation.
Average 21 26.3 16 20.0 37 46,3
High 19 238 18 225 37 46.3 Table 8. Relationship between visits outside cornitgun
Total 40 50.0 40 50.d 80 100.0 @and adoption of sprinkler irrigation
N = 80, df = 2, Chi-square = 6.703, significance.e35 Visits outs_ide Adopted irrigated farming Total
community Yes No
The chi-square statistics in Table 6 show thathallfive Freq % |Freq % |Freq %
farmers whose opinion on the spirit of participatim | Rarely 13 163] 22 275| 35 438
their neighbourhood was low, were not practicing Often 27 33.8| 18 225 45 56.3
sprinkler irrigation. On the other hand majority thfe | Total 40 50.0| 40 50.0 80 100.0

farmers whose opinion on the spirit of participatim N = 80, df = 1, Chi-square = 4.114, significanc@.643

their neighbourhood was average to high were repox

be practicing sprinkler irrigation. This impliesatifarmers The chi-square statistics also establishes a titatly

whose neighborhood depicts a high spirit of pastiibon  significant relationship between rate of visits side the

were more likely to adopt the sprinkler irrigatiovethods community and adoption of sprinkler irrigation. Fears

than otherwise. who often visit outside the community were therefor

Social Support more likely to adopt sprinkler irrigation as oppdst®

Social support is a resource that people partiguiar those who do not.

rural African communities can draw upon in times of

need. The support may come from spouses, relatives, V. CONCLUSION

friends and neighbours. Besides in other estabksttsnit

may come in form of work colleagues, self help goor The findings of the study showed that selected non-

voluntary organizations. The research sough inftiona economic factors were associated with adoption of

to establish the relationship between social suppasprinkler irrigation in Kariandusi Location in Naku

(number of support sources) and adoption of spemkl County of Kenya. The education level of the farmess

irrigation. The results are presented in Table 7. an interesting relationship with adoption of sphank
irrigation. It was established that farmers withsipo

Table 7. Relationship between social support amgoh  secondary education and those with primary level of

of sprinkler irrigation education are poor adopters of sprinkler irrigatidthile
Social Adopted Irrigated Total adoption level for farmers with secondary level of
Support Farming education was high. The poor adoption by farmerh wi
Yes No post secondary education can be explained by tteHat
Freq % | Freq % | Freq % | they depend on other livelihoods other than farnungng
Low (<3) 23 28.8 18 225 41 51(3 to their additional skills. Consequently, farmersthw
Average (3) 3 3.8 2 2% 5 6.3 primary level of education were generally hesitaradopt
High (>3) 14 175 20 25.0 34 42|5 new technologies until they confirm its benefits by
Total 40 50.0 | 40 50.0f 80 100|0 observing early adopters.
N = 80, df = 2, Chi-square = 1.869, significance.393 Results of this study also showed that farmers with

absolute ownership of land on which they practarening

The results in Table 7 indicate that majority afnfars Were better adopters of sprinkler irrigation conaghato
with low social support were practicing sprinklerthose who had short term access to the land through
irrigation. On the other hand, majority of farmesdth !easeh_old. Sprinkler irrigation is a long term istreent as
high social support were not practicing sprinkfeigation it requires development of piped conveyance of wais
farming. However, the chi-square statistics doeg n@ result farmers who invest in it are those whasristy
establish a statistically significant relationsHiyetween Of tenure is guaranteed. Observations made duratg d
social support and adoption of sprinkler irrigatiorcollection was that majority of farmers with leaskh
technology. The results imply that having many sesrof ~tenure system were using other irrigation methet ss

social support may not necessary be useful in @bl Pucket, horse pipe and micro-catchments.
farmers adopt sprinkler irrigation. The trusts that respondents have in their neigldmmth

Farmer’'s Exposure had a positive relationship with adoption of sphamk

To establish the relationship between farmers’ ewp,  fidation as farmers with higher social trust wenere
measured in terms of visits to other farmers, atmption lIkely to adopt the technique as opposed to thaisle law

of sprinkler irrigation, the rate of visits to othtarmers Tust in their neighborhoods. One of the challengés
sprinkler irrigation in the study area was vandalisf
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Consequently neighborhood that experiences spifit
cooperation amongst the farmers motivated farmers
adopt sprinkler irrigation than otherwise. This wa:
necessary since farmers have to share cost ofglagmwn wpats o ' L

; ; iy improved livelihoods. Before joining Chuka Univeysi
the main conveyance pipes before individual offsaa he was the Programme Officer at African Instituler Capacity

their respective farms. Farmers’ exposure to thenifay  peyelopment, kenya Country Office. He can be candracted at P.(
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influence the adoption of sprinkler irrigation. Phone: +254- 724-889055.
Email: raphael.mwiti@yahoo.com

REFERENCES

[1] Abotaleb, P., Sadegh, E. M. and Jahangir, A. (2@3atmers’
decision to abandonment of sprinkler irrigationtegs A case
study in Iran.International Journal of Agriculture and Crop
Scienced/(9): 590-594

[2] Adeoti, A. I. (2009). Factors influencing irrigaticechnology
adoption and its impact on household poverty inr@hdournal
of Agriculture and Rural Development in the tropiesd
subtropics109(1): 51-63

[3] African Institute for Capacity Development (201Xenya
Country Office; Community Empowerment ProgrammeoRep
March 2012.

[4] Conley, T.G. and Udry, C.R. (2010). Learning abautNew
Technology: Pineapple in Ghanarfierican Economic Review
100:35-69.

[5] Dridi, C. and Khanna, M. (2005) Irrigation Techngyo
Adoption and Gains from Water Trading under Asynrinet
Information. American Journal of Agricultural Economics
87:289-301

[6] Kamara, A., Danso, G., Mahu, S. A., Cofie, O. anddbsel, P.
(2004). ‘Agricultural Water Investments and Povdrpacts in
West Africa: A review of Treadle Pumps with a FoamsGhana
and Niger’ an unpublished draft paper.

[7] Karami A., (2006). Appropriateness of farmer's aiwp of
irrigation methods: The application of the AHP miode
Agricultural Systems. :101-119.

[8] Kohansal, M. and Rafeie, H. (2008). The choices mmking
sprinkler irrigation and traditional irrigation ikhorasan Razavi
province.Agr. Sci. Tech., 22(1): 3-12

[9] Koundouri, P., Nauges, C. and Tzouvelekas, V. (2006
Technology Adoption under Production Un-certainfheory
and Application to Irrigation Technologymerican Journal of
Agricultural Economics 88:657-670.

[10] Saeed, G., Sadegh, E. M. and Maryam, A. (2014)toFac
affecting the adoption of new irrigation systems Ibgnian
farmers.Indian Journal of Science Reseayéifl): 9-15

AUTHORS' PROFILES

Godffrey Nyongesi Nato holds a Bachelors and
“ Masters degree in Natural Resowd¢anagement froi
Egerton University in Njoro, Kenya. He islecturer a
% the Technical University of Mombasa in thepartmen
~ of Social SciencesMr. Nato has previously served
the Chairman of Department in the same University a
is currently the Adhg Dean for the School of Humanities and Sc
Sciences. He is pursuing a PhD in Sociolégyn Pwani University ir
Kenya. His research interest is in the broad fflociology of rura
development. Currently his research focus is onetstdnding the
influence of social capital on adoption of agriowt value chail
technologies among rural farmers in Ken&. can be contacted at P
Box 90420 — 80100 Mombasa, Kenya
Phone: +254 732 325 974
Email: natogn@yahoo.com or gnato@tum.ac.ke

Copyright © 2016 1JAIR, All right reserved
117



