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ABSTRACT This study identified the constraints to adoption of sawah system of rice production in Nigeria. Data were
collected from 124 randomly selected sawah-rice farmers. Data were analysed using correlation and regression analyses to
determine the relationships between the study variablesresults showed that respondents were predominantly male
(98.80%), married (98.80%) and had Quranic education (62.70%). Farm size ranged from 0.03 to 10 eciabés),

mean yield was 4.65 tonnes/ha, and mean income was $1,041.38N#$45:00). Production and on-farm constraints
affecting sawah development were water management and flood. Major economic constraints faced by sawah farmers
were lack of viable financial agencies to support production, poor capital base and non-availability of loan. Regression
analysis showed that the yield of sawah was negatively related to land acquisition con@rath®, p<0.05) and
technological constraia{3 = -0.43, p < 0.01)This study concluded that problems faced by farmers were interwoven in
which existence of one relates with the ottfatdressingthese problems will lead to increase in the rate of adoption of
sawah rice production technology and ultimately rice productivity in Nigeria.

INTRODUCTION (Wakatsuki and Buri 2008Among all the wet-

. . land environments, inland valley is regarded as
_Inorder to increase food production and alle-paying the highest potential for agriculture in-

viate the widespread poverty in Sub-Satkfra  tgngification and rice production. Based on the

rica (SSA), given the limited possibility for ex- inyentory data of inland valleys iWestAfrica,
pansion of cultivable area and increase in popus

! h . inland valley area in Nigeria for small scale irri-
lation, there is need for a Green Revolution (GR) Y g

; i gated sawah is between 6 to 7 million ha, which
(Diao et al. 2008; Otsuka and Kijima 2010). GR jg ahqyt 79 of total land area, 10-12% of Guinea

enhances crop yield per unit of land by usingg,yannah zone and 63-74% of the Humid- For
high-yielding varieties, irrigation and agroche- oot 7616 of the country (Fu et al. 2009). Sawah
micals such as fertilizers, pesticides and herbiyg |eyelied rice field surrounded by banks with
ﬁ'gefsdc-)r(;‘e foptﬁg%avcgssﬁg:ﬁgglfgb%hgg d'tjr?l\;gginle_t and outlet for irrigation and drainagée
edented F2ind it contributed to a substantigl rew-ba-SIC elements of sawah system include improved
duction in poverty and the launching of broader""92ted ice basins, seed-bed preparation, trans-
economic growthyin mangsian coungtries Im- planting and spacing of seedlings, fertilizer ap-
e i L plication and most importantigppropriate wa-
proved cereal varieties, fertilizers, irrigation, and er management. Fashola et (@006) also re-
modern pest control methods lay at the heart OLorted that the sawah systerfeos the best op-

the GR (Otsuka and Kijima 2010). : ; : :
: . tion for overcoming the constraints of rice pro-
Wakatsuki (2008) noted that to realize Ire€Nyuction in Nigeria, namely poor soil fertiljggoor

revolution in Sub-Sahardirica, it is essential water management and poor varieties.

to improve rice-growing environment by promot- ; : ;
ing lowland sawah systerfhis is because the Sawah rice production system was introduced
pio the inland valley of Nigeria because it can

sawah system utilizes the inland valleys whic ' -
are reported to be high in fertility and through %Ve{ﬁgmeejg'lifgétl':c'gtﬁirfgi%rr?s :g?elghfgr?sae%'_
appropriate water management, fertility can be. 9 9 9 PI¢ '

ng water resources, and the high performance

sustained and enhanced for rice prOdUCtIOHmulti—functionality of the sawah type wetlands

'é:ﬁ'rAeler’%]g'”g author: (Oladele andivakatsuki 2008). Sawah-based rice
Soil and Ecological Engineering Laboratory production took dfthrough the establishment of
Faculty of Life and Environmental Sciences, a demonstration farm (1.5 ha) at Ejeti village in
mgﬁgejgng/rerIty690-8504. Bida, Niger $ate in 2001 (Oladele andakatsuki

Te|ephdne+%18038745953; 2008).The goal of sawah rice production is de-
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the whole watershed, which allows intensifica- the constraints faced by farmers in adoption and
tion and diversification of the lowland produc- use of sawah technology in Nigeria. Identifying
tion system. thidies have highlighted the poten- the constraint faced in the use of sawah technol-
tials of sawah technology for achieving relati- ogy will assist in the expansion of its adoption
vely high yields while déctively protecting the across NigeriaTherefore, this study identified
soil (Fashola et al. 2006; Oladele andkatsuki  the problems faced by farmers in the use of sawah
2008).The mass adoption and sustained use o$ystem. Specificall{the present study identified
sawah technology are also important due to théhe constraints (which included land acquisition
resulting environmental benefits. and tenure, economic, market, information and
According to Guerin and Guerin (1994), there communication) and farmers’ attitudes to sawah
are several constraints to the adoption of techpractice in NigeriaThe study further examined
nologies and innovations by farmeffiese in-  the interrelationships between the constraints
cluded the extent to which the farmer finds theidentified.
new technology to be complex andfidifilt to
comprehend; how readily observable the out- FACTORSAFFECTING ADOPTION OF
comes of an adoption are; its financial cost; the ~ AGRICUL TURAL TECHNOLOGY
farmers beliefs and opinions towards the tech-
nology; the farmés level of motivation; the Past studies have identified barriers to agri-
farmer's perception of the relevance of the newcultural technology adoptioAmong the barri-
technology; and the farmisrattitudes towards ers identified by Food arriculture Oganiza-
risk and change. Lack of fertilizenfestation by  tion of the United Nations (O 2001) are lage
weeds, insect pests and diseases were the mawvestment costs, the perceived risk of a tech-
jor constraints that negatively and significantly nology long gestation periods for the benefits of
influenced the decision to adopt improved ricethe technology to materialize, access to infor
varieties in Nigeria (Wotide et al. 2010). Ok- mation and extension services, land tenure and
pukpara (2010) reported that credit and avail-culture and recent histaryhe socio-economic
ability of modern input in the rural areas appearstatus such as family income, parental educa-
to be the major constraining factor in adoptiontional level, parental occupation and social sta-
of modern technologies in Nigeria. tus all afect adoption (Demarest et al. 1993). In
Guerin (2002) highlighted three major catego-Kenya, for instance, some of the socio-econo-
ries of constraints thatfett an innovationThe  mic factors reported as constraints to technol-
first category relates to users and includes facegy adoption include high initial investment cost,
tors such as personalityoal and objectives of negative image and limited private sector in-
using the technologyducational level, and de- volvement.
gree of motivationThe second emphasises the  Bangura (1983) gued that the best predic-
characteristics of the innovation itself and issuegor of adoption was the farmers’ individual goals.
associated with the developers of the innovationlf there are diierences in the goals of technol-
The third area deals with the role of extensionogy and the farmers’ goal, achieving success by
agents and the transfer process. Lack of finanthe farmers in the use of innovation will only be
cial capital has been cited by farmers as a majoa mirageThe farmels socio-economic status can
reason for not adopting beneficial technologiesalso pose a threat to his/her farming activities.
(Agricultural TechnologyAdoption Initiative  The characteristics of an innovation can also cre-
(ATAI 2011). In many developing countries, and ate a problem for the farmers. Innovations that
particularly in rural areas, access to financialare simple and relatively easy to understand are
services including credit and formal saving more likely to be adopted by the farmers than
mechanisms is limited (BAl 2011). Even where those that are complex. Bangura (1983) reported
financial services are available, they are ofterthat farmers prefer to adopt innovations that sat-
highly disadvantageous to smallholder farmersisfied their security needs, are less complex, re-
For example, within a single market, interest rategjuired less time to use, and are less latogur
often vary according to the characteristics of themanding. Such innovations are easily communi-
borrower and the activity being financed (Esenwacated in a short time to intending users/farmers.
201). Kumar and Popat (2010) reported that farm-
However none of these studies has identifieders’ characteristics such as knowledge, market
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orientation and innovativeness influenced the The use of improved technologies remains a
adoption gap significantlA lack of knowledge  major strategy for increasing agricultural produc-
about an innovation can limit its adoptidtiti- tivity and promotes food and livelihood security
tude, knowledge, skill and the personality of sci-Innovations may include scientific and technical
entists and extension agents can also constraknowledge, ideas, services, systems, inventions,
the use of an innovation. Scientists have ofterand productsThe adoption of the improved tech-
been criticised for lacking the skills necessarynologies requires particular biophysical condi-
for implementing their innovations. In addition, tions such as slope, soil texture which are in
farmers knowledge of innovation is an impor - general well described in common manuals and
tant factor in the adoption process. Lack of techrelatively easy to verify (Drechsel et al. 2010).
nical know-how on the use of technology by complex situation arises from the social, cultural
farmers can be a serious constraint to the adogand economic perspectives. It is believed that the
tion and the success of that innovation. Sawalpiophysical requirements are less limiting for
as a package of innovation has some componeRachnology dissemination than socio-economic
elements, and mastery of its components Willgactors. Drechsel et al. (2010) noted that the
determine its successful adoption. Sawah comaqoption of any technology is a function of the
ponents include bunds construction, puddling,characteristics of the technology proposed, farm-
flooding and flood control, levelling and smooth- grs' perception of its advantages and need, as well
ening, dyke construction, canal construction, See‘gs availability and distribution of production fac-
selection, transplanting, fertilizer application, use s Other factors thatfett the adoption of any

of sand bags, water management, weed managgscnnology are farmers'’ attitude towards experi-

ment, diseases and pest management, and NUi%ents and risk, institutional support/knowledge

ery preparation. . sharing and the policy environment surrounding
The results of some research are easily Obfhe technology

served, and are therefore easier to communica-
te. Innovations with a high degree of observa-
bility are more likely to be adopted. It is recog-
nised that some innovations do not lend them-

: o e This study was carried out in Nigeria. Nige-
selves readily to communication and this is one. . Lo :
of the most )(lzommon constraint in innovation "2 has 36 states aAtuja is the Federal Capital

adoption process. Howevehe impact of com- Territory (FCT).This study was carried out in

munication in human development is enormoug/V€ States and the FCT where sawah is being
and must be taken into cognisance in the field ofracticed-The states are NigekKaduna, Ondo,
agriculture where the systems that form the enKWara, Ebonyi andbuja (thatis, the FCT). Data
tity are stratified into a highly educated technol- US€d in this study were collected in all the sawah
ogy generation system (researchers), a relativel§it€S in Nigeria namely: Bida, Zariakure,
well educated technology dissemination sys-10rin, Abakaliki andAbuja respectively from the
tem (exten-sionists) and a mass of technmog);statesAllst of rice farmers in the villages where
utilization system (farmers) who have little or Sawah system was disseminated was compiled.
no formal education (Adeniji 1997Jhe identi- A total of 500 farmers were involved in sawah
fication and use of appropriate communicationfice production across the states as supported by
channels is important. For example, it is unlikely Oladele andVakatsuki (2010A well-structured
that the use of mass media in extension can réhterview guide was used to elicit information
place personal contact between extension agenfsom the farmers on their socio-economic ehar
and taget groups or individual farmers. If an in- acteristics, farm characteristics and constraints.
novation is complex and its cost and expected>eographical Positioning System (GPS) was also
returns are difcult to identify, and the adoption used to get readings on the distance between the
challenges the farmarbelief, then communica- farmers’ fields. One hundred and twenty- four
tion from researcher to extension agent and ultisawah farmers in the study locations randomly
mately to the farmer must be extremely clearselected were interviewed in the course of the
hence the adoption faces a great problEmere  study due to their involvement in sawabh rice pro-
is a need for continual access to information andluction. Descriptive statistics were used to ana-
in this regard extension agents have an imporlyze the socio-economic and farming character
tant role to play as knowledge navigators. istics of the farmers. Correlation analysis was

METHODOLOGY
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used to determine the inteorrelation between farmers’ years of experience in rice production
the constraints and other study variables. Reand sawah production are 32 and 6 years, re-
gression analysis was used to determine the respectively This implied that the respondents
lationships between the yield and constraints asiave considerable experience in rice production
predictor variables as shown in the equation beand hence their experience in rice production

low: may be of great importance in using sawah tech-
Y = aipX #PXHBX BX HBX +BX BX +BX, nology.According toAwotide et al. (2010), num-
Where ber of years of experience in rice farming influ-
Y =Yield ences the adoption of new technologies in rice
X, = Land acquisition and tenure production among rice farmers in Nige#dso,
X, = Production and on-farm constraint farmers’ experience in rice production will be
X,= Economic market constraints of great importance in developing the skills re-
X, = Input availability related constraints quired for sawah rice productiorhe mean yield
X, = Information and training constraints of rice from the sawah field is 2.5 tonnes with
X, = Technological and scientific constraints  the majority of the farmers (77.30%) having a
X, = Attitude and perception constraints yield of less than 2 tonnes. In all, yield of sawah
X, = Total constraints field among the sawah farmers is 4.65 tonnes
per hectareThis also shows an improvement in
RESULTSAND DISCUSSION the yield of farmers with about 1.5t/ha before

the introduction of sawah technologyhe av-

Socio-economic and Farming Characteris- erage distance covered from the farmers’ house
tics of the Respondesrt Table 1 shows the to their sawah rice field 0.7km. Lowland rice
socio-economic and farming characteristics offarming is predominantly practiced by the farm-
the respondents. Majority of the respondentsers and they only bund their field.
were male (98.9%)This implies that sawah Constrains to Sawah &chnology The con-
farming in Nigeria is dominated by male farm- straints to sawah developmentin Nigeria are pre-
ers.The result agrees with the findings of Fu etsented inTable 2.The most severe constraints
al. (2009) who reported that sawah rice farmingrelated to land acquisition and tenure were poor
is being dominated by male farmeffie mean fertility of the soil (76.10%), poor road network
age of the respondents is 42.30 years and 65.40%0om their farms to city centre (87.50%), and
fell within the productive age of 15-45 years. topography of the farm that results in high cost
Most of the respondents are married (98.80%)f levelling of sawah basir84.10%). Infrastruc-
and 62.70% of the farmers had Quranic educature such as roads and irrigation plays a key role
tion. These findings agree with the findings of in facilitating technology adoption. Improved
Fu et al. (2009) and Oladele ak¢hkatsuki  transportation is also associated witHugifon
(2009). Household size of the farmers rangedf technology better use of inputs and better
between 1 and 40 persons¥ 14). Fifty-five  prices for farmers (Al 2011). Howevey ac-
percent of the farmers had betwednahd 20 cessibility availability conflict and land frag-
household sizéhe relative lage household size mentation also &ct the sawah development.
could serve as a source of farm labdwcord- ~ Land tenure security determines whether people
ing to Erenstein (2003), labour is one of thewill invest in and adopt sawah technology and
major constraints &cting several agrarian sys- can therefore be regarded as an important ingre-
tems.The considerable Ige size of the farm- dient in adoption of sawah technolo@awah
ing households could reduce the labour demanddevelopmenineeds a secured land on which
The mean size of farm devoted to sawah is 0.5hastructures such as bund, canals and dykes should
However majority of the farmers have farm sizes be constructed if not permanently but for a rea-
less than 0.5 ha and the mean farmers’ incomsonable number of yearAccording to RO
is=N 150 000 ($1041)his implies that sawah (2001), land tenure and barriers related to land
rice production has greatly improved the stan-availability are major constraints to agricultural
dard of living of the farmeAccording to CBN intensification. Production and on-farm con-
(2005), 70 percent of the population had incomestraints severely &fcting sawah development
of less than $1 per dawith the adoption of were water management (86.10%) and flood
sawah, this has increased considerablgan (48.90%). Other on-farm constraints are drought,
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Table 1: Socio-economic and farming characteristics

of the respondents (N=124)

Characteristics FrequencyPercentage Mean
Sex
Male 122 98.80
Female 2 1.20
Age
15-30 27 22.00
31-45 54 43.40 42.30
46-60 25 20.10
>60 18 14.50
Marital Status
Married 122 98.80
Single 2 1.20
Educational Level
Quranic 78 62.70
No formal education 4 3.60
Primary 15 12.00
Secondary 23 18.10
Tertiary 4 3.60
Household Size
1-10 39 31.10
11-20 69 55.60 14
21-30 12 9.70
31-40 4 3.60
Farm Size (ha)
<0.50 92 73.90
0.50-1.00 21 17.00 0.53
>1.00 11 9.10
Income §)
<100,000 23 18.10
100,000-200,000 71 57.80 151,110
>200,000 30 24.10
Years of Experience in Rice &tuction
1-15 30 24.10
16-30 38 30.10
31-45 30 24.10 32.00
46-60 23 18.10
61-75 4 3.60
Years of Experience in Sawah Riceofuction
1-3 32 25.60
4-6 18 14.60 6.10
7-9 59 47.60
10-12 15 12.20
Yield of Sawah Rice
0-2 tonnes 96 77.30
2.1-4.0 tonnes 18 14.70 2.5 tonnes
4.1-6.0 tonnes 3 2.30
>6.0 tonnes 7 5.60
*Land Tenue
Oown 15 12.10
Rentals 42 33.87
Inheritance 89 71.77
Gift 3 2.10
Sharecropping 2 1.61

*Multiple responses provided

Souce: Field survey

weeds, pest and diseaséfkatsuki (2008) re-

125

fed lowland plays a major role in increasing rice
production among farmers.

The major economic constraints faced by
sawah farmers are lack of viable financial agen-
cies to support their production (70.50%), poor
capital base for farming (70.00%) and non-avail-
ability of loan to support farming (69.509%8)c-
cording to RO (2001), lage investment costs
may discourage adoption of technoloffywas
estimated that one hectare of sawah field will
require about=N 435000 ($3000) for develop-
ment.Also, power tiller set used for land prepa-
ration on sawah field cost between N 725660- N
1015000 ($5000-7000) which is a high invest-
ment which the farmers cannotafl as revealed
by the farmers in the course of this research .
Power tiller is a multipurpose hand tractor de-
signed primarily for rotary tilling and other op-
erations on the farm. Getting loans and other fi-
nancial incentives will definitely improve their
scale of production (Ademiluyi et al. 2008).

The major information and training con-
straints faced by the farmers are lack of access
to extension services (45.50%) and lack of tech-
nical knowledge of sawah (40.90%) especially
water managemenfechnology generated, tried
and proved useful but did not get to the end us-
ers is less beneficial. Both the technology gen-
eration system of the innovation, dissemination
system (extension agents) and the farmers are
needed for the &ctive utilization of an innova-
tion. The farmer must know that the technology
exists; he must know that the technology is ben-
eficial; and he must know how to use ifeef
tively. External sources of information, such as
extension workers, may be particularly impor
tant for the adoption of new technologi€kere-
fore, the identification and use of appropriate
communication channels is important (Onasanya
et al. 2006). Lack of access to information and
extension services by farmers would hinder adop-
tion (FAO 2001).

A number of technical and mechanical con-
straints confronted sawah farmdrsese include:
non- availability of power tillers (79.50%) for
land preparation activities, lack of skill for land
and site selection (73.90%), and complexity of
water management (63.60%). Farmers faced se-
vere challenges getting power tillers for cultiva-
tion and access to fertilizers during the cropping

ported that an improvement of the natural re-season. Farmers are also confronted with lack of

source management technolpggpecially thro-

processing facilities hence they rely on locally

ugh the improvement of water control in rain- made drums for threshing of paddy and travel
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Table 2: Constraints faced by Sawah farmers (N=124)

Constraints Very Sevee Not seves Mean
sevee (%) (%) (%)
Land Acquisition and Land énue
Accessibility 10.20 31.80 58.00
Availability 2.30 14.80 83.00
Fertility 76.10 12.50 11.40
Affordability 0.00 2.30 97.70 14.61
Poor road network 87.50 2.30 10.20
Topography 84.10 2.30 13.60
Land conflict 5.00 15.00 80.00
Land fragmentation 13.60 47.70 38.60
Production and On-Farm Constraints
Flood 48.90 39.80 11.40
Drought 2.30 42.00 55.70 16.53
Weed 1.10 37.50 61.40
Diseases and pest invasion 0.00 37.50 62.50
Water management 86.10 11.60 2.30
Labour 3.40 83.00 13.60
Marketing and Economic Constraints
Lack of proper market facilities 34.10 36.40 29.50
High fluctuation in market prices 35.20 30.70 34.10
Lack of export marketing in the area 29.50 25.00 45.50
Glut during harvest 23.90 8.00 68.20 19.92
Small Scale of production 58.00 9.10 33.00
Lack of capital 70.00 0.50 29.50
Non-availability of loans 69.50 2.50 28.00
Lack of finance agencies 70.50 0.00 29.50
Input
Poor varieties of seeds 44.30 46.60 9.10
More requirement of fertilizers and manure 54.50 36.40 9.10
Unavailability of chemicals for weed and pest control 46.60 43.20 10.20 18.23
Labour constraints 15.90 34.10 50.00
Lack of processing facility 34.10 60.20 5.70
Power tiller 88.60 10.20 1.10
High cost of inputs 51.10 45.50 3.40
Information and Taining
Lack of information needed 15.90 68.20 15.90
Lack of extension and advice on sawah technology 45.50 44.30 10.20 16.85
Lack of practical farm demonstration 11.40 12.50 76.10
Lack of training on sawah technology 34.10 61.40 4.50
Lack of technical knowledge and skill of sawah 40.90 46.60 12.50
Technology and Mechanisation
Non availability of Power tiller 79.50 6.80 13.60
Unavailability of technical guidance on the use of 45.50 25.00 29.5
Power tiller
Lack of skill for seed and site selection 73.90 14.80 11.40
Lack of knowledge and skill about weed management 55.70 35.20 9.10 27.80
Power tiller operation for puddling and maintenance 59.10 11.40 29.50
Lack of knowledge and skill about bunding 33.0 13.60 53.40
Dyke construction 13.60 15.90 70.50
Complexity of water management 63.60 19.30 17.00

long distances to mill paddy rice. Power tiller is shows that farmers have positive attitude toward
the only poweddriven tool that is ééctively used  sawah technologyAs shown inTable 3, there
for sawah activities currently in Nigeria. It can was no resistance from the farmers to adopt
be used for puddling, levelling, and transporta-sawah technology and they have positive attitude
tion and can also be used as a power source faoward it Attitude and perceptions of the farmer
stationary machines for threshing and milling who are the end users of the various activities
(Ademiluyi et al. 2008). that makes up the sawah package must be taken
Farmers’Attitude and Perception of Sawah into accountWossink and Boonsaeng (2003)
Technology: The result of the study however opined that perception and knowledge is crucial
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for successful research and development strate-
gies and that many promising agricultural poli-
cies have failed because they were inappropri-
ate to farmers need and perception. Farmers’ at-
titudes and perception are of crucial importance
to successful development strategies. Many
promising agricultural innovations and support-
ing policies have failed because they were inap-
propriate to farmers’ needs. It must be noted that
the perceived risk of technologies may serve as
a barrier to adoption. Majority of the farmers
believe that sawah pose no risk to their produc-
tion. Also, farmers believe that sawah rice pro-
duction is profitable and worth adopting.

Table 3: Farmers’ attitude and perception of sawah
technology

Variables Agree Indiffe- Disagree Mean

(%) rent (%) (%)

Perception of risk  10.20 1.10 88.60

Perception of low 10.20 10.20 79.50
profitability

Non-perception of 0.00 26.10 73.90 7.01

necessity for sui-
table technology

Impact of beliefs and 0.00 2.30 97.70
traditions

Negative attitude 0.00 14.80 85.20
towards innovation

Farmers resistant to  0.00 5.70 94.30

change

Correlation Analysis Between 8Sidy \ari-
ables Table 4 shows the inteorrelation be-
tween constraints to sawah technology among thg;
farmersThere are a range of constraints that in-—
fluenced the rate of adoption of innovatiofise ..
results revealed that the existence of one conz,
straint influenced the othetand tenure con- 2
straints were related to production constraintsg
(r=0.52; p<0.01), input (r=0.60; p<0.01), and
technical constraints (r=0.42; p<0.0Thisim- &
plied that as the constraints of land tenure perz
sist, farmers are bound to be confronted withg
constraints related to production, inputs and tech«
nology Also, information constraints were re-
lated to economic (r=0.38; p<0.01), input
(r=0.70; p<0.01), and production related con-
straints (r=0.62; p<0.01)his implies that in-
formation constraints influenced the economic,
input and production related constraints of th
farmers.

Furthermore, farm size of the farmers was<
negatively related to land acquisition and tenures
related constraints (r=-0.52; p<0.0Ihis im- €
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plies that as much as land tenure problem perinputs such as power tillers, fertilizers, improved
sists, farmers’ farm size will continue to reduce.rice seeds and other farm inputsailability of
Land tenure in the study area is predominantlythese inputs will influence the level of adoption
by inheritance (Fu et al. 2009). In this tenural of sawah technology among the farmers and their
system, farm land belonging to a family is sharedfarm outputThe more available farm resources
between all the family membesss the popula-  are, the greater the level of adoption and expan-
tion increases and the distribution continues fromsion of sawah technology and the non- availabil-
one generation to anothdand fragmentation ity of these resources pose serious threat to the
occursThis in turn aflects the size of land avail- famers rate of adoptioAccording to Mupangwa
able to individual member of the family (1994) and Mapiye et al. (2006), adoption is ham-
Farm size of the farmers was negatively re-pered by high cost and low availability of farm
lated to production and on-farm related con-inputs.The unavailability of appropriate harvest
straints (r=-0.46; p<0.01Jhe implication of this  and post harvest equipment is a major constraint.
is that farm size is negativelyfafted by the Farmers rely on locally made equipments for
persistence of production and on-farm relatedthreshing and milling of paddjccess to im-
constraintsThat is, due to production constraints, proved varieties and good quality seed was cited
farmer may not be able to expand the scale oby farmers as a major constraint.
his productionA farmer facing challenges of Financial constraints have been reported by
providing farm inputs and management of therespondents as an important barrier to the adop-
farm in terms of resources for weeding, diseasesion of changed management practices (Cary et
and pest control, water control and labour foral. 2002; Greiner et al. 2003; Byron et al. 2004).
farm operations may not be able to increase th&or example, Greiner et al. (2003) found that
size of his farm. Farm size is negatively relatedoperational and financial constraints are-per
to economic and market and technological conceived as the most important impediments to the
straints. Farmers with limited resources such asdoption of natural resource management activi-
input, labourand machine may be constrainedties or changed practices. If the level of income
and may not be able to increase the size of hiavailable to invest in new practices is irfiignt,
plot and hence have limited yield. Howeyver farmers are unlikely to invest, constraining the
household size is positively related to the farmadoption of more sustainable technologiesifi/
size of the farmer3his implies that as the house- 2004).
hold increases, the farm size also increases. How- RegressiorAnalysis Showing the Relation-
ever this must be subject to availability of land ship BetweerYield and Constraing: The regres-
and other farm inputs’his may be due to the sion model used to determine the relationships
fact that the relative increase in the householdetween the yield and constraints as predictor
size could serve as a source of farm labour  variables is shown in the equation below and the
Further there was a negative significant rela- result shown iTable 5.
tionship between input constraints and yield ofY = 12556.16 - 0.34 % 0.13 X,+ 0.13 X + 0.05 X, -
farmers (r=-0.22; p<0.05Jhe non- availability =~ 0.02 X;- 0.429 X + 0.22 X - 0.27 X
of inputs reduced the farmers yieddloption of The yield is inversely related to land ac-
sawah technology depends on the availability ofguisition and land tenure camasints @ = -0.34;

Table 5: Regession analysis showing theetationship between yield and constraints (N=124)

Variables Sandadised t-value p Decision at
coefficients (b) p-value = 0.05
Land acquisition and tenure -0.34 2.34 0.02 Significant
Production and on-farm constraint -0.13 -1.06 0.30 Not significant
Economic market constraints 0.13 0.94 0.35 Not significant
Input availability related constraints 0.05 0.34 0.74 Not significant
Information and training constraints -0.02 -0.18 0.86 Not significant
Technological and scientific constraints -0.429 -3.597 0.01 Significant
Attitude and perception constraints 0.22 1.68 0.05 Significant
Total constraints -0.27 -2.22 0.03 Significant

R =0.46, R=0.22Adjusted R=0.13, F = 2.44,
Souce: Field survey
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p < 0.05).This showed that lack of access to ogy constraints. Lack of adequate information
farm land has negativefett on yield. In most was found to be related to economic, input and
cases, land fragmentation, due to tenure sysproduction constraints of the farmefgldress-
tem practiced limits the availability of land for ing these problems will lead to increase in the
sawah-based rice production. Sakurai (2005yate of adoption of sawah rice production tech-
reported that investment in water supply canalsiology and ultimately rice productivity in Nige-
is influenced by land tenure security and thatria.
the canals enhanced yield. Farmers who have
no land for production are likely to spend money RECOMMENDA TIONS
that was supposed to be used for the procurement
of inputs and machines for the payment of land The study recommends a reform on land by
rent. Emanating from the discussion with thethe government with appropriate legislation that
respondents during the course of this sfudywill ensure efective, simplified, sustainable and
farmers pay as muchas N 12000 ($83) annuallpuccessful land administration in Nigeria and give
as rent for an acre of lan@ihis may increase access and security on land for farmers willing
with increase in the rate of adoption of sawahto use land for agriculture especially sawah de-
technology in Nigeria. velopment. In addressing the credit challenge
Yield of sawah was alsaversely related to faced by sawah farmers, government should
technological constrainf3(= -0.43; p <0.01). strengthen the financial base of informal institu-
The non availability of power tillers, unavai- tions such as the cooperative societies in the ru-
lability of technical guidance on the use of powerral communities by providing credit subsidies to
tiller, lack of skill for seed and site selection, them.This will encourage them to continue to
lack of knowledge and skill about weed manage-offer credit delivery to rural farmers.figft sho-
ment, power tiller operation for puddling and uld also be made by stakeholders in rural credit
maintenance and lack of knowledge andlski schemes to increase the establishment of-infor
about bunding have negativdesfts on the yield mal institutions in the rural areas. Government
of farmers. Howeverthere were positive rela- should train and deploy more extension agents
tionships between farmers’ yield and attitudesto the areas where they can help train the farm-
to sawah technology(= 0.22; p < 0.05)This  ers on how to best use sawah technology to im-
implies that farmers’ positive attitude towards prove on their rice production and fofezftive
sawah technology has a positivéeef on his information communicationThis can be ach-
commitment to sawah and timeliness of opera-ieved by oganising on-the-job trainings for the
tions hence increases his yi€lthis may be asa extension agents in order tdesftively train the
result of higher yield, better water and weedfarmers all the rudiment of sawah technology to
control qualities of sawah as reported by Fu etridge the training and information gap of the
al. (2009) Addressing the farmersonstraints farmers. Cooperative farming should be encour
will require a holistic approach in which all the aged among the farmers in order to be able to
constraints identifiedre addressed to improve acquire farm input such as power tiller that is
on sawah development among the farmers.  out of reach of individual farmer
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