NIGERIAN JOURNAL 008 KUKAL ECONOMY AND SOCHETY, Voril

M 2007

R . e e —

EFFECT OF THE ADOPTION OF IMPROVED RICE VARIETIES ON THE PRODUCTIVITY OF SMALL-SCALE FARMS IN
BADEGG!, NIGER STATE, NIGERIA

BY

'Ibrahim, F.D., 'Ibrahim, M., ' Ajayi, 0.J and “Ibrahim, P.A.
E-MAIL: IdGithOO6@ yahoo.com

' Departme'nt of Agricultural Economics and Extension, Technology Federal University of Technolozy,
Minno, Niger State

> National Cereals Research Institute, Buadegwi, Niger State

ABSTRACT

The paper examincs the effects of the adoption of improved rice vaneties on the owtput of small-seale farms 1n Badegsr, Niger
Shite. Nigeria . A multi-stare sampling technique was used in selegting study areps, Four villiges cach wers selected purposely
from the two district areas in Badesei and twenty farmers each were randomly selected from cight villages giving @ total of 160
farmers. Data were collected using structured questionnatre and analyzed with the use of simple desenptive statisties and multiple
regression. The results from the stwdy revealed that the use of imprivved rice variety was significant at % and 5% level of
stgmificance and had o positive elTect on farmers oltput. The Study also cevealed thar about 2% of the Tarmers 1sed the improved
vanety and dlso about 44647 ol the tammer’s source of owireness wis througlh listening w radios, 11 s concluded that the wse of
improved rice variety i an impartant innovation i boosting the outpot of rce farmers. It is recommended that Lirmers be advised
(O JOIN CONPEratve socienivs T Penehit from the wpportunities it avails the farmers.

INTRODUCTION

Rice production surted in Nigeria in I5S00BC with
the low yielding” mdigenous red grain species,
Orvza Glaberrima Stend (Hardeastle, 1959). The
hich yielding white grain OvvZa Safiva was
introduced in about 1890 and by 1960 it accounted
tor more than 60 percent of rice grown in the
country. In the 1960's Nigeria was almost 94
percent sell sufficient in rice production consumed
by her citizens. Over the following two decades.
1O70's and 1980°s self-sullicieney in rice production
declined o 38 percent  leading o demand
austepping supply.

To supplement the 62 percent deficit. the Federal
Government  of  Nigeria  revorted o massive
importition of rice. Smce 1980, Nigeria has become
the largest rice producing country in West Africa
and the third  Lareest i Adviea after - Egypt and
Madagascar IWARDA [996), In [982alone more
thaan 54000 tonmes ol rice were imported o the

vty EAppendin LBy 1953 there was a ban on
rice Iports.
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By 1990 the country was producme 34 million
wnnes ol nce from about 1.2 jmilhion heclires
(Imolehin. 1991). This healthy  production 1trend
would have been sustained. but tor the unsicady
Government  policy on rice  unports.  Indeed
mereased production over the |lust two  decades
could be attributed, to the ban imposed on rice
mport and if this import restriction has been
naintuned. Nigenan rice farmers would have risen
o the chullenge of meeting the domestic demund for
the commodity. As the Government removed fhe
riee import restrichion in 1991, foreien rice Mowed
bick 1o Nagertan markets by 1992, Restriction on
ee import was reintroduced later in 1997 and loeal
production increased in response to the attructive
prices olfered (WARDA 1996). However. with the
commg m ol a democratic Government in 1999, ban
on importation was  initiated. Several
procluction  constraints  have  been  idennfied as
factors mihitating azmnst the sell-sulticiency n rnce
production in the eountry. These nclude:

Fice

L Lanited adoption of improved practices
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i Inadequate credit/inputs

Lack of appropriate implements

1k
iv.  Disease and pest attacks
v.  Nutritional disorders / iron toxicity
vi.  Soil and water management
vii. Marketing
s Inconsistency in Government policy (NCRI,
1997). 3

Active and systematic rice research started in
Nigeria in 1953, with the establishment of the
Federal rice research station at Badeggi in Niger
state, now the headquarters of the National Cereals
Research [nstitute. The focus for rice research at the
station was development of varieties with improved
grain quality, uniform shape and size appropriate for
minimal breakage during milling. These aims were
achieved through introduction and adaptation
(Imolehin, 1991a). From 1954 to 1970, 13
(thirteen) improved varieties were released to
farmers. from 1971 to 1984, 16 (sixteen) improved
varietics were released to farmers. from 1985 to
1989, 14 (fourteen) improved varietics were
released to farmers (Ayotade, 1991) and tfrom 1990
1o 2000, 8 (eight) improved verities were released to
furmers A total of 51 rice varieties have been
released from 1954 to date to serve the different
ecologies and other specific needs in Nigeria. The
area under study supports rice production as a
lowland rainfed area and also as one under
LT ALon.

The need to improve on the yield of rice farmers,
the desire to develop varieties that are resistant (o
hlast reaction and highly adaptable to the ecology of
the arcu under study brought about the release ol
FARO J44(Federal agric research orvzea) variety.
The rice variety FARO 44, goes by a cultivar name
SIPI 1692033. It is adaptable to shallow swamp
ecologies with a maturity period of 150 days. The
plant grows to a height of about 95cm and has a
yield of 4.0-6.0 tonnes/ha. 1ts gramn shape i1s long
and was released in the vear 1992 with a high
resistance to blast of rice. However, inspite of the
existence of this innovation, farmers stll adhere to
traditional farming practices and slow rates of its
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ﬂd_npliun. These have brought about repeated causes
of reduction in rice yield/output, In the light of these

problems in the study area, the study specifically
seeks to:

I. determine the socio-economic characleristics
ol larmers

1. examine the effect of the adoption of the
improved rice variety on the output of small-
scale farmers in the study area.

Rice forms an important component of Nigeria's
diet. The average Nigerian now consumes 21 kg of
rice per year representing a percent of total calorie
intake and 23 percent of total cereal consumption
(FAO, 2004). Since the md 1980, rice
consumption has increased on an average at an
annual rate of 11 percent of which only 3 percent
can be explained by population growth (FAO,2004).
The remainder represent a shift in diet towards rice
at the expense of coarse grain (Millet and Sorghum)
and wheat.

An estimated 21 million tonnes of rice are

consumed annually in Nigera (FAO.2004).

The increase in rice production is attributed entirely
to expanded area under rice cultivation, which at
present is reported to be 19 million hectares.
Government policies have also contributed to the
expansion in rice production through programmes
of input subsidies and ban on rice import since
1985. Despite the ban. an estimated 0.4 million
tonnes ol rice continue to enter Nigeria each year

(IRRI, 1995).

METHODOLOGY

The study arca, ol this rescarch is Badeggi Local
Government Area in Niger State, Nigeria. The
Local Government consists of two district areas.
Badegei district Area with eight villages ;H‘li!
Katearcgi District Area with 7 villages. Bhudcggl
Local Government has a land mass area of aboul
1,260sqkm and it has a population of about | lif.t]{]fl
yeople. The inhabitants are mainly f't;llj‘ltl':i wufT i
arge number of Gwaris, Pangus and [-L.:lm_ukl_u-:. who
uve mierated o the arca due to the h:rnhlty of
the |1HILLLT|‘IL" areat 18 characterized by annual rainfall
ranges from. 1.300 - |300num with mean annual
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cainfall of 1400mm. (NGSG.2003: NSADP1Y97)
Sampling  procedures mvolved o multi-stage
sampling technique in which histly, Tour Villages
were purposely selected from each of the wo
district areas in Badeggi Local Government Area.
These were selected due to the high prevalence of
rice production in the area. This now gave a total of
8 (eight) villages which include Katearegi, Bisenti,
Kambari, Zazungi, Badesgi, Essa, Cheche and
Kasanagi. Secondly a total number of 20 (twenty)
farmers from each of the eight Villages were
randomly selected giving a total of 160 farmers.

Data were collected through the means of structured
questionnaire. Data collected were analyzed with
the use of simple descriptive statistics. which
includes percentages and means. Other tools used
include the use of multiple regression analysis.

Objective one, the socioeconomic characteristics of
respondents was analyzed with the use of simple
descriptive statistics while objective two, examining
the effect of the adoption of improved rice variety
on farmers output was analyzed with the use of
multiple regression analysis (ordinary léast square
estimates).

Hypothesis

The expectation is that under normal circumstances
a unit increase in any input should have positive and
signmificant effect on output. Hence, the adoption of
improved rice variety with all the improvement on
its characteristics should increase rice vield. Based
on this it is hypothesized that. the use of improved
rice variety has no significant effect on the farmers’
output.

THEORETICAL FRAMEWORK

Production  function  stipulates  the  technical
relaonships  between inputs and output in any
production process (Oluyide and Heady 1982;
Chambers 1988: Yilmaz and Ozkan.2004). 1t can be
expressed in implicit form as:

Yi=

T et O i [ TSI —

Yy and X denotes outputs and Imputs respectively
. P il - ’
and 1is the i output and input.
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Most ol the empirical studies carried out on
adoption ol new 1echnology  focused on  the
measurement of adoption rate.  Stodies i this
category include Phillip et al (2000) and Lopez-
Percira et al (1991). In this and related studies,
adoption rates were computed within the broader
objective of assessing the economie impact of the
technology in question. Imoh and Essien (2005)
Yakubu, I (2005) and Ibrahim,et al (2006), used
multiple regression analysis to  estimate  factors
affecting adoption of new technology. For this study
multiple regression analysis was used to capture the
effect of the adoption of improved rice variety on
farmers” output. The estimates of the multiple
regression analysis was used to determine the effect
of the adoption of the individual independent
variables on farmers’ output.

The model was expressed in its imphicit form as;
Y=1(X, X1, X5, Xy, X5, X6 X7, Xy and u).
Where:

Y = Adoption index(] if adopted:0 otherwise)

X = Capital items in & (rent on land, depreciation
on fixed cost items, ete)

X3 Farm size allocated to improved rice seed
culuvation (Ha)

X3 = Labour in mandays

X, Inputs Used in N (chemicals, fertilizers.
herbiaides, etc)

| —

Xs= Yieid of improved rice in (kg)

Xe= Farming experience (number of years spent in
rice farming)

Xo= Membership of cooperative society(l for
member ; () otherwise )

Xs= Contact with extension staff(l if contacted; 0
otherwise)

u = Error term

Four functional forms were
expressed in the explicit form as:

tricd, and were

—— = - —— —— —  —
— - — - — o (=5 i ik i
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y = bo + biXi +b2Xz +baXs +byxy +bsxs .bex, +.
py-+DsXs+-U S - o | \

Cobb-douglas |

tn Y = Inbo + byln x; +baln x5 +biln x5 +byln x,

+bsin x5 +balnxs+bsInx-+bgln xg +--u----—-EQN 2 |

Semi-log:

Y= Inbo + byln X;+baln Xo+baln xa+bsln x4+bsin
xs+bsln Xg+ brlnxs+byln xg +--u -—-—---——FEOQN 3
Exponential:

Ln Y = bp + bix; +baxa +baxs +bixy +bsxs ;bexg +. |
brxs+bgXgt- ——.10 ~===-mmeeeeeeoEQN 4

Where:

ho = constant.

bi-by= estimated regression coefficients.
U= error term.

x1-Xg = Independent vanables

The functional form producing the best fit was

chosen as the lead equation based on the following
critena:

52
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mi.m.;iﬂni' "-r'dll:.IL 0l ]I'f*-.lilHHHL“.. magnitude HFI'
: ol multiple determination R

lexplanatory powe .

expla r ol the maod
significance of (he magniude
and the signs on the estimated Parameters, The Cobh

Douglas production tunction was chosen based
the above specified Criteria,

cl) and the statistical
S ol the cocihNeients

iy

RESULTS AND DISCUSSION

Socio-Economic profile of respondents

Analysis of the socio-economic aliributes of the
respondents in table 1 shows that 53.2% fel] within
the age bracket of 40- 49 years. The study also
revealed that 98.2% and 83.3% of the respondents
(both those using improved rice varieties and those
not using) were mainly males while the remaining
1.8% and 16.7% were females. The respondents
were all married with an average household size of
ten people. The study also revealed that 71.43% and
34.17% had Arabic School Education for both
categories of respondents.
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Table §: Socio-vconomic characteristics of the respondenis

Fapmers oot using improved rice virietiz

ﬁ"ln_'mrrh. using improved roe vaneics

Charmetrrmtics varabies Freguency  percuntige Frequency prrEeg: -
[, AGE IN YEARS
e 0 ¢ &4t 5 2053
W49 0 L7 Hh H i
A0 55 4911 I 917
§0.49 17 15,18 3 K239
>l 15 1339 13 el
1 GENDER
Male (10 yg. 2 20 A
Female 2 |8 4 167
3. NUMBER OF
CHILDREN
<5
6-10 K 1.5 5 622
11-20 12 10,7 4 i
.
T-h..l 2 |?h 5 IDE
4. EDUCATIONAL
LEVEL
No feammal i 5.35 L it
Educution Bl 71 43 . n
Arahic School b 23.21 = i
Primiry Schesol - .
Tertiary Schiool
3. MARITAL STATUS
Married 12 100 24 109
Single : - - -
L}

Tonal 112 | 06 24

Source: Field Survey, 2005

Source of awareness of the improved rice varieties

Tuble 2 revealed that 44.64% of the farmers got to
know about the improved rice varieties through
listening to radio, This is as a result of various radio
programmes being featured by extension agents

Regression Estimates of the effect of adeption of
improved rice varieties on farmers' oulput

Table 3 presents the estimates of the coefficients of
[hF parameters of the production function. A high
R™ value of 0.642 implies that about 64.2% of the

(from the ADP) usually in various local languages
about new innovations [/ practices reliating to
agriculture. About 40.18% of the farmers were
informed of new improved vaneties through direct
contact with the extension agents. The study further
revealed that 112 Farmers e (829 ) used improved
rice varieties while 24 farmers (18%) stll continued
with the use of Tocal varicties.

variation in rice production is explained by the
variables included in the model.

The_ elasticity of output with respect to amount of
capftal mvested (X,) is 0.781. It is positive and
st;tlfﬁttuall}' stgnificant at 5% level. This implies that
:f“ increase in capital would increase the level of
if]rn*:t:l'.t:_ output in rice production. It can be deduced
from this that capitul invested into rice production 18

Table 2; Source of Awareness of Improved Rice Varieties, | a significant and positive determinant ol ;iEI'iL'I'.l“ll['ﬂ]

_ Meuns ol Awinmeness oy PPeiceniive oul IJU[ 4
Theomgh Foemds |7 |5, 18 :
Thoroogeh the ot S 4d hd The estimuted cnf'fﬁ'i:iﬂﬂl of farm size u”U'I'_"ﬂ[Ed (L
Phiough the estensiom agents 45 414 B

im!:lruw:d rice variely (X,) as depicted by its small t-
ratio of 0.53 indicates that farm size WS
!nr-'-igniﬁcun[ at 3% level, thoueh positive. 1L can be
implied that an increase in farn size would increase
the farmers output in rice production. Labour (Xz)

Throwgh television
Phredtly Dronm seseardh
 Toshbubins
~ Tutal 1132 I{H)

Source: Field survey data 2003,
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1d input ased (Xy) were all pn_:r:-:ili:-fe and s?gmﬁuum
N <, Jevels depicted by their high t-ratios, there
k-2 i mﬂgnimdeﬁ at 0.042 and 0.168, indicates
var:'i‘rmﬂ pmdﬂ‘:“”“ i< inelastic to changes in the
1hlfte1 of the variables. It further reveals that a 1 %
:;;Easg in labour used and a 1 % increase in nput
u;ed will cause an I[Crease of 0.042% and 0.168%

i rice production respectively.

The 0.011 alasticity of farm size indicates lhi‘:.ll al %
crease in farmland used wnulfi cause an increase
of 0.011 percent in rice production. The production
s|asticity with respect 10 yield from use of improved
qce variety (Xs) is positive and significant at 5%
evel and 1s in conformity with apriori expectation
that the use of improved rice vanety would increase
crop yields. This 1s ¢ agreement with similar
qudies carried out by Yakubu. (2005) and Ibrahim
o al. (2006). The 0.153% elasticity of yield Liom
adoption of improved rice variety indicates that a |
% increase in the use of improved rice variety
would cause an increase of 0.153 percent in rice
production. This would further translate 1o increased
income for the farmer, output for the farmer, rice for
consumption and even as TESErve seedlings which
will further enhance continuity of production with
the use of improved rice variety. The farmers in the
study area are displaying rational  economic
behaviour on the premise of potential economic
returns in the adoption of improved rice variety.
This is inline with adoption behaviour theory by
Rogers, (1995). Years of farming experience (Xq)
was also found to be positive and statistically
sienificant at 3% level, Membership of cooperative
society (X7) was found to be nege Ve and not
siunificiant,  This is not surprising, however, as a
number of the farmers did not belong to any
menhership society.  Studies from Oboh e al,
(2006) revealed that membership of cooperative
socicties was a positive indication of farmers’
likelihood to  adopt new varieties  because
cooperative societies provide learning opportu niLies
for members 1o exchange Farm innovation, ideas and
share other vitl farming experiences. Contact with
extension stalf (Xy) was found to be positive and
insignificant.  There s however. 4 stenilicant
celationship” between adoption of improved rice
variety and outpul from rice production at 0.001 and

Department of Agricultural Economics an
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0.005 - '

levels o wioniT |

e :I els ol significance respectively.  This

R 4 R Y L - -

e :mt .WL accept the alternative hy pothesis
Chostates that the use of improved rice variety

has a positive § i

~ : and significant effec |
elfect on fa !

output. farmers

Table 3: Estimates of Cobb-Douglas P
. S Production Funeli '
Adoption OF Improved Rice Varicty i

-‘F_.‘-‘.'—*‘-——*-f--ﬂl-—ll—m——-l

HEE:' A '..t '_:_bf'_i Ficiem
LIRS (A22y a
0780 1201

Coomstant ferm

Capital nems @ X o N

Size of Tarmland ¢ X s In ha’s 011 iL53)

Lahaour in | X o) Mandays

0042 (3,220

Inpurs used in N (x4
Rice yicld in kg (X 4)
Farming Expenence (X o)

O 16801 35
mASYE
[ DROE2 A2

A3 142 (035
0,081 (145)

Membership of cooperitive suciety | X1
Comdct with extension stff (Xq)

0,642

R ... .
Note: ##*, #* and * implies statistical significance
at 1%. 5% and 10% levels, respectively.

e
F -'lr'ulu_e

Source: Field survey data 2005.

CONCLUSION

The study revealed hat the adoption of improved
rice variety Faro 44 is moderately high with about
R2% using the varely. Capital used, labour and
inputs were significant to farmers output from the
use of this variety, Membership of cooperative
sociely was not significant, years of farming
experience and information from radios, friends and
extension agents about the improved rice variety
were responsible for its adoption by the farm .
This translated to the positive and signiho.nt
outcome of the farmers yiele. The significs ol
relationship between farmers” adoption of  this
variety and larmers output reveals that the farmers
in the study area were responsive to the adoption of
this innovation. It is however. recommended that
farmers be encouraged to join cooperative societies
lo benefit from the opportunities provided by being
members of the society.

d Rural Sociology. ABU, Zaria

Scanned by TapScanner



NI ERIAN J”f BNALOF KURAL FECONDOMY AN Sen TELTY, ""f.”.l[ "M ",q- 2””?

REFERENCES

Anony muous, (19U%: Forcign trade stabistics: Abupn Nigerin,
Federil office of statistics,
Ayotude. KA Improvement ol doe production o
' Nigeria 196Y 1o TURY and beyond-paper. presemted ot the
faculty of Azncullore, wooversivy ol Horm seminare, Horin
Nigeriu Muy 29 1991 pp 35.

Central Bank OF Nigeria, CBN (1997) Annuil reports angd
stalemient of aecounts ended 317" December, 1997

Chambers. GUR (19980 Applicd production analysis. 5"
cditiom Cambodee university press. UK.

F.AO (2003 Food outlook volume | and 2

Huardeastle, JEY. (1995) The development amnd e

prodluction ands research in the Federation of Nigeria
Tropical Agriculture (Trinidud ), 36:79-95,

Ihrahim. AL Zongoma, B.A.  and  Shettimi . B.Ga2o06):
Comparative economie  analysis ol adoprers and - non

adopters of improved  rice vanely among  Faemers of

Hauwul Local Government afei ol Bowni state, ML

Imolehin, ED. (1991): Rice improvement and production in
Nigeria, Paper presented at Wandy Uipliand breciling task-
torce workshop. Bouake, Cote divoire. 4" Octabir, 1991,

information-booklel on Niser State Miristey OF Apreulture
and Matural Resources ppl 4,

Intermational Rice Research Insthitue IRRL CI99 ] e Waorld rice
statistics pp 3442,

Lopez-Percirn.,. MLA.. Cronzates-Rev.D andl
Sunders JHOT991): The impact of ew soreham ailtivirs
and other  assovidted  wechnologies o Homdiras,
Proceedings ol Inlerational sorghum and miller RO
conference  July 812" 3006, Corpus. Christi, TX
Lincoln. NE.

Natonal Cereals  Research Institute NCRI CI9YT ) Rice
production and processing trining manl.

Niger State Aznculural  Desvelopiment Puoject, NSADP,
(T Food basher. An

Niger State Government Py NGSGL 20051 A yearly
publication by the Ministey of  Information and Culine,
Niger stite ppl -6,

Ol VL Ave, 0 Coaml Hyande, A 20060 Socidceunimic
determmanis ol Tarmers wldpteon ol fmproved] cassava
varteties i O local Government ares of Benue sLle i
prowevdings of 20™ annial National conference of [

---*-"—*h_i-

l--—-l-i_--i-_!-'--—.-.

i T 3 i
pniidcement  assocation ol igena Eds:

Addepofu sid Perer 13 Okuneye

Ol e S0 and Heady. .0 CPOR20 Inbeodyicting i
aercultoarad producion Qoeniimes,

Shaly N

L

Muilip.1? Mairizwa Nand Plalip, BC2O00 Adoption . M pe
and related technologios e the Nortle West gone o
Nisera Moor Jowrmul of Agriculiural Reseach 19y, L5

R . in
Roegrs, M. (1OUS) Dallission ol nnovation 47 e Nisw
Yok, Frec pross.

Liniversity press [hadan Ppl33-28.3,

West  Alrican Riee  Development - Associition. WARDA
1996 Bice trenids i solvssahian Alnca: A
sviitheses on pee production, trade and corsumption 1 g
S:u:,-:.*c prlhlication.

Yakubu, L2005y The elfect of adoption ol fmproved g
vitnely on the productiviny of small scale Farmery, |n
Hanwal Local Government Aread of  Borno Sute i
Niserig, Unpublished BoA.D Agne progedt Deplotment of
Aﬁriuulmr:ﬂ Eeonomies and  Extension. University of
Mgy, MNieri,

Yilmiz b and Oskan (20045 Econometrie amilvsis of land
lenure systems n cotton production. e Tutkey,
Intermitiongl jouwrngl ol bioloey and aeocallufe |56
RS 3M),

APPENDIX 1 : RICE IMPORTS IN NIGERIA, 1980 -
1997

55

-——

Department of Agviculiu,

Yims  lgpents 41 I 1 e J".11nr-|:1_:-_'|_r_i_i'l-hil.i.mll S UMl N
[TV LT T LS BT S
81 BATUN 7.3 24K I8
M52 530K T P 37
(LT E S W T J37N i i
1% TR &A1 | X7 s
LR R Wl W11
LT ST T AT | AL
| T TLARRE A | TR
hiss g A5 1 M T
| i) MWy S0 SaN N
RIGTT S T SUNT! 2 i
ik B EERATT AR SL )
RIEN R RRE T “HA | Vel g
|0 LRLIREE Wi BN
(RN LR T R ERT -‘.:Jm -
EFTHES L N L™, -;-'1'1””‘
(AL o TR LT NE :lr.lr"”"ii
_['lhil'_'_ EILJE..L._ N w7 as PRSI
Saurce: IRRI { 199] )- Anonyvmous ([998): CBN
(1997, '

-—"‘h‘-__-

"—-- jr—
"I--.—_-_ .-‘ **._‘,.-—--

A Economics and Ryl Sociology, AR Zaria

Scanned by TapScanner



