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AN ASSESSMENT OF FACTORSINFLUENCING ADAPTATION OF SPECIAL RICE

PROJECT TECHNOLOGY PACKAGE BY FARMERSUNDER THE RICE VALUE
CHAIN IN NIGER STATE, NIGERIA

Abstract

The study was designed to identify “An Assessmeatdts Influencing the Adaptation of Staple
crop Special Rice Project (SRP) Technology amongdas in Niger State. The objectives of the
study was to determine the level of awareness ®fStaple Crop SRP technology, levels of
adoption and adaptation of the technology, theaseconomic characteristics and the technology
attributes that influenced adaptation of techn@egimpact of adaptation on the yield of rice,
and to identify the reasons why farmers adaptedgb@mmended SRP technology package. The
data that was used in this study was obtained fisicasurvey which was conducted on 100 rice
farmers in each of the three agricultural zonethefState through the use of questionnaires in
the study area. The analytical tools that were usethis study are distribution frequencies,
percentages, mean, t-test, correlation and multggeession models. The result and findings of
this research shows that 8 percent of the farmers aware of 3 and below of the technologies,
18 percent were aware of 4 to 6 of the technolpgidspercent were aware of 7 to 8 of the
improved technologies and more than half (63farinerere aware of all the 8 improved
technologies, It was also found that 40 percenthefSRP participants adopted 5 out of the 8
technologies while 94 percent of the participanispied 8 of the recommended practices. This
indicates high level of adoption of the SRP techgglpackage by participants.

Keywords. Assessment, Adaptation, Special Rice, TechnolBgyners, Value Chain

INTRODUCTION

Rice Oryza sativa) is a cash crop and a income source for rice fewnmeNigeria. There are two
sub-species of rice namely Indica and Japonica. JEp®nica sub-species is typically shorter
grain rice and is grown in sub tropical and temfgeragion. It becomes sticky and moist when
cooked [1]. On the other hand, Indica rice sub-&gseis a long grain mainly grown in tropical
region and when cooked, it usually becomes fluffg dry with easily separated kernels. Rice is
the fourth major cereal crop in Nigeria after Sangh Millet and Maize in terms of output and
cultivated land in a large area. According to ammeport of the Federal Ministry of Agriculture
and Rural Development [2], the land area put t@lsom, millet, maize, and rice is 5.5million
hectares, 3.3million hectares, 3.2million hectard 1.82million hectares respectively. Rice is
cultivated under diverse ecological conditions whinclude upland, lowland, mangrove and
floating/deep water and these cut across the 36sSté Nigeria including FCT [2].

Rice production in Nigeria is dominated by smalldeo farmers with individuals’ holdings of
0.5 to 1.5 hectares (ha) on the average. Nigeaarsual demand for rice is estimated at 5.0
million tones [3], while production level is 3.0 lfion tones resulting in 2.0 million tones deficit.
Consequently, the country resorted to rice impmmato bridge the gap. [4], the rice import bill
was US $655 million (N75.60 billion at US $1 = N}2hd US $756 billion (N96.01 billion) at
US $1 =N 127) in 2011 and 2012, respectively Fshm the foregoing, it is obvious that a lot of
the country’s hard earned foreign exchange is ed@eion rice importation.
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Rice is the most popular cereal grain consumedviarigty of ways — jollof, white rice with stew
and paste form with soup. A combination of factiniggered the increase in rice consumption.
The rising demand is partly the result of populatgrowth, and also increase in income level
[6]. Rapid urbanization and the associated charigefamily occupational structures also
contributed to the shift in consumer preferenceayaftom traditional staples towards rice. As
more people migrate into the urban areas, the oppoy cost of their time increases and the
demand for convenient foods such as rice also ase® Other commercial uses of rice include
broken rice in the brewing business to make béeg,flour in the manufacturing of some baby
foods, a thickener in some canned foods and dusfingaves of bread before they go into the
oven in commercial bakeries. Rice hull is usedoagihage in animal feed [1].

To reduce the drain in the foreign exchange easpinge importation was banned in Nigeria in
1985, in pursuit of a goal to make Nigeria selffisidnt in rice production in the shortest
possible time. The Special Rice Project (SRP) wégied in 1997 to increase land under rice
cultivation and paddy yield improvement. The pugas the study was to examine the
Assessment of factors influencing adaptation of $&Pnology package under the rice value
chain by small holder rice farmers in three Agriotdl zones of Niger State. The specific
objectives were to:

I. Determine the level of awareness of the SRP tecdlgygdackage by farmers;

il. Determine the levels of adoption and adaptatiom@{SRP technology by farmers;

ii. Determine the socio-economic and technology attedbthat influence adaptation of
the SRP technology and

Problem Statement
In Nigeria, the small holder farmers constitute Ik of the major producers of food and cash
crops. However, the population increase as wellied-urban migration continually put pressure
on food demand and there is a gap in the demand@puly ratio [6]. The SRP is one of the
development interventions to backup the FederaleBouent of Nigeria’'s (FGN) agricultural
development derives. The project is jointly implernael by National Cereals Research Institute
(NCRI), Badeggi and West African Development Asation (WARDA), and the technology
package is disseminated by the Agricultural Develept Projects (ADPs). The project which
was expected to bring about self-sufficiency inaloproduction of rice has the following
objectives [2]:
I. Development of major lowland irrigated and swamge rproducing areas of the
country;
il. Provision of subsidy on production inputs suchnagroved seeds, fertilizer and agro-
chemicals;
iii. Provision of tractors and implements to facilitied preparation;
V. Extension delivery, expected to be strengtheneautiir training workshops,
extension bulletins and farm broadcast to rice &asnand
V. Dissemination of the SRP recommended packagéetiatmers.
The Niger State Agricultural Mechanization Develan Authority (NAMDA) began the
dissemination of eight major SRP recommended packagice farmers in 1998. The eight (8)
major components of the “technology package” inel{id:
I. The use of improved seed varieties;
il. Land preparation (leveling and building as necggsar
iii. Row planting of 2-3 seeds/hill;
iv. Plant spacing of 20cm x 20cm (inter row and inta);
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V. Fertilizing 120kg N, 40kg s and 80kg KO split at 1-2 weeks and 6-7 weeks after

sowing;
Vi. Water control (proper leveling and good water lexe3.0-5.0cm above soil surface);
Vii. Plant protection — application of seeds dressegdticide and fungicide.

It was expected that the participating farmers wapply completely the technology package to
obtain the optimum expected yield of 4.0 tons patéwre. However, when adaptation was partial
or incomplete, farmers expected yield of lowlancerivas put at 0.9-3.0 tons per hectare [8].
Research findings make it clear that complete adiapt of technology differ considerably in
yield from those partially adopted or adapted.sitalso common knowledge that Small scale
farmers in their wisdom and understanding tend dapa dissemination technologies to their
needs and circumstances rather than wholesomept egllommended packages [9].

METHODOLOGY

The Study Area

The study was conducted in three agricultural zarfddiger State. Niger State shares common
boundaries with North witZamfara State, to the north east wikikbbi state and north east and
Federal Capital Territory (FCT) bordered the stat&lorth East and South East. The state also
shares a common international boundary with thablkpof Benin alondNewbussa, Aguara and
Wushishi local government Areas. The state is located & ribrth central savannah of the
vegetation zones between latitudes 8° and 11°N lamgitudes 3°E and 7°E of the prime
meridian.[10]

The State is the largest in Nigeria with a totadanass representing about 9.3 percent of the
total land mass of the country. The population leéd state was 3,950,429 in 2006[11]. The
bureau of statistics has maintained an approxipapelation growth rate of 2.5% geometrically.
Based on that, the projected population in 2012 estimated to be 4,883,036. The state
occupies on area of about 58,676.2 square kilomé¢idl. the state is made up to 25 LGAs
namely Agaie, Agwara, Bida, Borgu, Bosso chanchaga, Edati, Gurara, Katch, Kontagora,
Lapai, Lavun, Magama, Mariga, Mashegu, Mokwa,Munya, Paikoro, Rafi, Shiroro, Sulgja, Tafa,
andWushishi local government Areas.

Niger state is divided in to three Agricultural 2mnamelyi, II andIII for better Administration

of agricultural activities each of these Agricuéilzones has their headquarterBiag, Kuta and
Kontagora respectively. The Climate and Ecologicaiditions of the state is favored with mean
annual rain fall of 782-1250mm and temperaturebisua27.? F” by “27.7 C”. [12]. The state
has abundant wild vegetation of Shea trees andrded by small scale farmers. The major
crops cultivated are millet, rice, maize, guineangcdeans, cassava, groundnuts and sweet
potatoes. Majority of the famers keep livestocle lpoultry, goat and sheep. Other engaged in
crafts such as sculptures, weaving and blacksrb2h Rbout 85% of the population of the state
are farmers, while 15% are involved in other vamatsuch as white collar jobs, businesses,
crafts and arts [12].

Method of Data collection and sampling procedure.

A multi-stage sampling procedure was employed @& ghlection of the respondents. The first
stage was purposive selection of Agric culturaleom, 1l and Il of the State Agricultural
Mechanization and Development Authority (AMADA). iShwas followed by random selection
of three Local Government Areas from each of theiddifural zones. The third stage was
random selection of eight (8) extension cells freach of the extension blocks. A total
population sample size of 300 small scale rice éasmwas randomly selected across the three
Agricultural zones of the State.
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The software and Analytical techniques used are : SPSS ( Special package for science
students) [6] and analytical technique such asrgdbe® statistics, frequency counts, means, t-
test and percentages was used to report the fimaihgbjectives 1, 2, and 3 t-test is useful for
comparing differences between means and asceaisignificant relationship between
variables. The calculated t-value is compared wafpropriate table value at the chosen level of
significance (this is the critical value in tablalwe). For this study, this was done at 0.05 level.
The model is expressed as follows:

Xi = X5
s, + S
n, n,

X1 = mean value of the yield and income of SRP padits, respectively.
X2 = mean value of the yield and income of non-pgudicts, respectively.
S, = standard deviation of SRP participants.

S, = standard deviation of SRP non-participants.

n; = sample size of the participant.

n, = sample size of non-participant
Variables used in this study, along with their possible impacts on productivity enhancement

Thevariables used such as age of farmers, household size, level of educafaoming experience,
farm size, access to credit, extension contacteperd cost of technology, perceived labour
requirement of technology, has a positive assariatiith the adaptation of the SRP technology
and impact on the productivity enhancement of #spondent. The younger the age of the
farmer the more the farmer adopt such technoldggnlise the household size; the larger the size
of the household in adopting SRP technology theenmmipact of the productivity enhancement
of the respondents and the more in reduction ofabheur cost on the respondents, the more the
extension agents creates an awareness on the SRBItegy the more the farmers involve in
adopting such technology and the more productigddaimer are in maximizing their potentials

To determine the influence of socio-economic charastics and technology attributes on
adaptation of the SRP technology (objectives 3jretation and multiple regression analyses
was used. The chosen significant level is at Ce08l|

The multiple regression model is implicitly speedias follows:
Y= (baX1 + X2 + 13X3 + yXs + bsXs + beXs + brX7 + beXg + boXg + DioX10 + br1X11, €)
Where:
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Y = Adaptation of SRP technology.

F= constant

b;-by1 = regression co-efficient.

X1= Age of farmer (years).

X3= level of education (years spent in formal edwucgti
X4= farm size (hectares)

Xs= farming experience (years)

Xe= farm credit (amount in naira)

X7= extension contact (frequency of visits)
Xg= perceived cost of technology

Xg= perceived labour requirements

X10= perceived benefits of technology
X11= perceived complexity of technology
e= Stochastic error term

Results and Discussion

Level of Awareness of the SRP Technology Package by Farmers

It was found that 8 percent of the farmers wereraved 3 and below of the technologies, 18
percent were aware of 4 to 6 of the technologids p@&rcent were aware of 7 to 8 of the
improved technologies and more than half (63farinerere aware of all the 8 improved
technologies (Table 1).

Similarly, it was found that 79 percent of the muarticipants were aware of 3 and below of the
technologies, 20 percent were aware of 4 to 6 efteélchnologies while 1 percent were aware of
7 to 8 of the improved technologies. Expectedly data indicate that there was much higher
awareness of the improved rice technologies amloagtoject/participating famers compared to
non-participating farmers. The creation of awarer@sthe SRP technology was effected mainly
through the VEAs efforts. The extension efforts veh&raining Plots (MTPs) and Small Plots
Adoption Techniques (SPATS) on proven technology.

The findings on awareness agreed with that of [WBlp affirmed that the primary function of
awareness stage is to initiate the sequence of sdges that lead to eventual adoption of
rejection of an innovation. Hence, the higher awass level of the SRP participants give them
an age over the non-participants in the adoption.

Table 1. Level of awareness of the 8 SRP technologies by farmers

Number of Per centage Per centage of
Technologies of SRP non-participants
Awar e of participants

1 0 34

2 2 29

3 6 16
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4 3 14
5 5 4
6 10 2
7 11 1
8 63 0
Total 100 100

L evel of Adoption and Adaptation of the SRP Technologies

Affirmed the importance of access to informatioontact with extension services and market
orientation of rice production as major determigasfttechnology adoption at the farmers’ level.

In this study, farmers who fully adopted 5 out bé t8 technologies were considered as high
adopters. Similarly, farmers who fully adapted 5 ofithe 8 technologies were considered as
high adapters[14].

It was found that 40 percent of the SRP participadtopted 5 out of the 8 technologies while 94
percent of the participants adopted 8 of the recendud practices (Table2). This indicates high
level of adoption of the SRP technology packag@dnyicipants. Among the non-participants of

the SRP technology, 60 percent of the farmers adaptout of the8 recommended practices
while 16 farmers adapted 7 to 8 of the practicdss Pportrays high level adaptation of the SRP
technology by the non-participants.

Table 2: Levelsof Adoption and Adaptation of the 8 SRP technologies

Number of Per centage adoption Per centage of
Technologies of participants non-participants
5 40 60
6 76 24
7 90 10
8 94 6

Socio-economic Characteristics and Technology Attributes that; Influence Adaptation of
SRP Technologies

The study posited positive association between afgdéarmers, household size, level of
education, farming experience, farm size, accessddit, extension contact, perceived cost of
technology, perceived labour requirement of teabgyl perceived benefits of technology,
perceived complexity of technology and adaptatibthe SRP technology (Table 3).

The correlation coefficient (r =0.33) showed onlgrgeived complexity of technology to be
positive and statistically significant in relatitm adaptation of the SRP technology at 0.01 level.
The SRP technology is complex (mechanized landgpagion, leveling, bunding, row planting,
close spacing and spot method of fertilization)isTihdicates that the more complex the SRP
technology, the more the farmers seek for alteradt the technology.

Therefore, the complexity of the SRP technologyeapppo necessitate concerted extension

effort. This finding is in the hypothesized directi The correlation coefficients for the perceived
cost of the technology (r =0.17), the perceivealatrequirements of the technology (r =0.11)
and the perceived benefits of the technology (r&0wlere not statistically significant at 0.05
level. The coefficients for age of farmers (r =3),(household size (r = 0.07), level of education
(r = 0.09), extension contact (r = 0.05), farm gize -0.14), farming experience (r = -0.07) and
access to credit (r = -0.04) were not statisticaigificant at 0.05 level. The table below shows



237  the relationship between some selected socio-ecienariables and technology attributes and
238  SRP technology adaptation:



239  Table 3: Product-moment correlation (r) matrix showing therelationship between some selected socio-economic variables and
240 technology attributesand SRP technology adaptation

Variables (X1  (X9) (X3) (X4 Xs)  Xe)  (X7)  (Xg) (Xg)  (Xio)  (Xu) (X2
Age of farmer(X) 1.00

Household size(®} .65 1.00

Level of education(¥ 49 .62 1.00

Farm size(%) .23 .29 .00 1.00

Farming Experience(sf .08 -19 .25 -.18 1.00

Access to credit(¥ -.06 -04 .10 -12 .18 1.00

Extension contact (¥ .20 18 .23 -.03 -.06 -.07 1.00

Perceived cost of tech. §X -.26 -.25 -.13 -.18 -.10 .00 -.33 1.00

Perceived labour req. X 14 .19 22 -.05 -.06 .06 2.7 -.48 1.00

Perceived benefit of tech.(} .02 13 .14-.05 -12 .01 .64 -44 .86 1.00

Perceived complexity of tech.( .05 A1 A7 -23 -.16 -.07 A1 12 .07 .10 1.00
Adaptation of SRP tech@X) .03 .07 .09 -.14 -07 -.04 .05 .17 11 19 .33* 1.00

*coefficient statistically significant at 1% level.
241
242

243
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The double-log functional form of multiple regresss was used as it gave the best fit to the data
collected based on statistical criteria such a& Igvalue and significance of coefficient. The
result of the double-log produced two staticallgngiicant variables, and a coefficient of
multiple determinations @ of 0.553 which implies that about 53% of the msgents in
adaptation of the SRP technology is associated thightechnology attributes as a constraints
(table 4).

Table 4. multiple regression results of selected socio-economic characteristics and
technology attributes and adaptation of SRP technology.

Independencevariable Coefficient Standard T-values  Level of
Error significant of
T-value
Age of farmer(X) -2.090 .040 -52.25 NS
Household size(® 152 .095 1.600 NS
Level of education(¥ -.2.653 106 -43.491 NS
Farm size(X%) -.1.137 .062 -18.338 NS
Farming Experience(sf -7.718 .047 -164.212 NS
Farm credit(X%) -5.103 .061 -83.655 NS
Extension contact (¥ .1.749 740 23.635 NS
Perceived cost of tech. {X 319 077 4.142 *x
Perceived labour req. X 234 .093 2.516 *
Perceived benefit of tech.(§ 116 .064 1.812 NS
Perceived complexity of tech.(§ .2.901E-02 .044 665 NS

Constant = 7.68

R2=0.553

Adjusted R-2=0. 480

F- Ratio = 7.538

** Coefficient statistically significant at 1% level
* Coefficient statistically significant at 5% level
NS = Not significant

Conclusion and Recommendation:

The was designed to achieve three specific reseabgctives all aim at Factors Influencing
Adaptation of Special Rice Project Technology Pgek&y Farmers Under The Rice Value
Chain in Niger State. Results indicated high |lefehwareness among the participants compared
to non-participants which was low, the level of ptlon and adaptation of each of these 8 SRP
technologies among participants were high and lespectively. Results of the correlation
analysis shows a positive and statistical significaelationship between the perceived
complexity of the technology and the adaptatiothef SRP technology package (r = 0.33). The
major reasons why farmers adapted the SRP technholege the technology attributes, the



269  socio-economic variables were not statisticallyihgvinfluence on the farmers adaptation in
270 study area. The study showed that the yield ofpéicipants were higher than those of non-
271 participantsGenerally the study concluded that both participaamd non-participants should be
272 given opportunity by the extension agents in cngatawareness on SRP technology to them
273 through constant visit to their domain. Based oeséhfindings it was recommendations that,
274  since the level of awareness of the SRP technologng higher compared to non-participants,
275  efforts should be made by the Village Extension #ge(VEAS) (through visit, radio, and
276  television programmes) to create more awarenesthefimproved farm practices to non-
277  participants so also since the result shows thetethel of adoption of SRP technology by non-
278  participants were low due to variations at the faonditions, pressure of the labour and time.
279  Therefore the study recommends that the adoptendxhe technology to non-participants for
280 them to benefit from the package too.

281 Reference

282 1. Purseglove, J.W. (2010). Tropical Crops Monocotytesd Singnapore:.Longman
283 publishers.

284 2. Federal Ministry of Agriculture and Rural Developmhe(2013). Report of the
285 Presidential Committee on Increased Rice Production and Export. FMARD, Abuja,
286 Nigeria.

287 3. Food and Agricultural Organization (201Bulletin of Satistics: (4) No.1. FAO, Rome,
288 Italy.

289 4. Central Bank of Nigeria (1999). Annual Report an@t&mnents of Accounts, Lagos,
290 Nigeria.

291

292 5. National Cereals Research Institute (2028nual Report, Badeggi, Nigeria.

293 6. Akanji, B.O. (2005). Hedonic-Price Analysis of tBemand for Grain Crops in Nigeria:
294 The Case of Rice and Cowpeldnpublished Ph.D thesis Submitted to the theses
295 submitted to the department of Agricultural EconosniUniversity of Ibandan, Ibandan,
296 Nigeria.

297 7. Niger Sate Agricultural and Mechanization Development Authority NAMDA (2012)
298 Respondents/Cooper ative Group Report, Department of Women in Agriculture (WIA).
299

300

301 8. National Fertilizer Company of Nigeria (1986). Eiélote, Onne-Port Harcourt, Nigeria.
302

303 9. Stewart, J.J. (2003). “Crop Yield and Returns Uniddferent Soil Moisture Regimes”
304 In: J.C, Holmes and W.M. Tahir (eds). More Foodnirdetter Technology FAO,
305 Rome:427-437.

306

307 10.Niger State Bureau of Statistics (NSBS). (2006)cdreés of population of Female and
308 Male in Agricultural zone 1 Niger State.

309

310 11.National population Commission of Nigeria (200Bgport on the Census, 2006 Final
311 Results. Federal Republic of Nigeria. Official Giee No2 Abuja 2 Federal
312 Government Printer Abuja, Nigeria.

313 12.Tswanye, P.B. (2007). Focus on women farmers ireN8jate Agricultural Zone daper
314 Presentation at women in Agricultural Programme (WIA) Confererat Niger State 22

315 Nov. (2007).



316
317
318
319
320
321
322

323

13.Omotayo, A.M (2006). Analysis of the Utilization ciimpact of Animal traction in
Kaduna State, NigeriaUnpublished Ph.D Thesis submitted to the Department of
Agricultural Economics and Rural Sociology, Ahma&kllo University, Zaria.

14.Edwin and fall (2000). Synthesis of Rice Econonliask Force of West Africa
(RETWA) Research Reports (1994-1998). Paper predaitthe Rice Research Regional
Conference Mbe, Coted’lvoire. April 2000.



