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Abstract

An invcstigation sesconducted to identify ths personal, social, economic, psychological and physical
f4tds ais@iatcd with thc adoption of fertilizer application practices in Yenagoa Local Governmenr
Artl Rivers Staie ofNi8€ria. Data wcre collected from 78 adopters and 68 non-adopters of the practice
h Ocbbcr ad Novembcr 1988. Significant associations were found between adoption and literacy,

'rncmberchip in organizetion, contact with extension agents, income, attitude toward fertilizer application
rd'otlcr f*tors. Farmcrs with the idcntified characteristics would be expected to respontt more
frtosnltyto e fcrtilizer campaign than their counterparts with less of these artributes.

Introduction

Many developing countries have focussed on the agricultural sector in their
development efforts as the majority of their working populations are still farmers.
These cciuntries also believe that their industrial take-off must be preceded by
agrarian development to serve as its base. Nigeria has adopted thii approach.
Hence, since the inccption of the "operation Feed the Nation" campaign by the
former Federal Milirary Government of Nigeria in 1976, and the ..Green Revolu_
tion" programme by the civitian government which came to power in 1979, as well
as the establishment of the Directorate of Foods, Roads, and R.ural infrastructures
(DFRRI) by the present military governmenr, the country has embarked upon large-
scale'annual importation of fertilizers for soil enrichment to boost lood production
through the programmes.

Fertilizers were first introduced into Yenagoa area by the Ministry of Agriculturr
and Natural Resources (M.A.N.R.) in r966 on a small scale. with hlge expenses in-
curred by the government in importing and distributing this input, it became
necessary that ttre adoption behaviour of thc farmers, who are the users, was
understood. Furthermore, preliminary cliscussion with the olficials of the Ministrl
of Agriculture ip charge of the area studiecl revealed that the rate of adoption had
not been as high,as expccted. Understanding the adoption behaviour and factors
associated \ryith it should lead to suggcsting poticies to facilitate increased adoption.
The objective of this study, therefore, vras to determine some innovator and com-
munity faciors associated with the adoption of fertilizer application in the yenagoa
Local Government Area (YELGA). To attain this objecrive, the null hypothesis that
there was no significant relationship bctween personal, social, ecenomic, and
psychological characteristics of the farmers and their farms, and adoption of fer-
tilizer application, was tested.
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Factors associited with adoption of innovations

The factors which are associated with the adoption ot' an innovation can be
categorized into: (i) innovation characteristics, (ii) innovator characteristics, (iii)
community characteristics, and (iv) change agent characteristics. While previous
adoption studies have examined several, and by no means all, dirnensions of in-
novator characteristics, studies on how innovation, change agenl. and contmunity
characteristics are associated with innovation adoption, afe rare to come by, par-
ticularly on the developing parts of the world.

The characteristics of the innovation which influence adoption are: relative erd-
vantage, compatibility, divisibility, complexity and communicability (Rogers, 1965).
Innovations which are perceive4 by the potential adopters as having greater relative
advantage, over the one which they are replacing, such as greater profit, less cost rela-
tive to profit, greater yield, more appealing appearance and other advantages, are
likely to be more quickly adopted than one which has less to these characteristics. A
new idea whichis,perceived as compatible with the potential adopters' need, values,
norms, past experiences and practices, ensures greater security and meaning to
them, and is more likely to be adopted than an innovation which is lacking in these
attributes. An innovation which is perceived as complex or difficult to understand
and use by the potenlial adopters scares them and hence not as readily adopted as
one which is easy to understand and use. Innovations which are divisible or could be
tried on limited scale are more rapidly adopted than those which cannot. Innova-
tions whose results are visible and can be communicated to others are more rapidly
adopted than those which possess less of these attributes.

The innovator characteristics include his personal, social, economic, and
psychological attributes. Examples are age, family size, years of education, farming
orperience, literacy; social participation, source of information, contact with exten-
sion agents; income, access to credit facilities, cost of innovations as perceived ty
the farmers; attitude towards agricultural practices, knowledge of the importance
and technique of agricultural practices, respectively. Personal characteristics such as
literacy in English, number of children and number of wives ol farmers, were found
to be associated with adoption of farm practices like cocoa and poultry farming
among some Nigerian farmers (Alao, l97i). h was also found that literacy in
"Yoruba" local language and age were not significantly related. Among Togolese
farmers, Francis (1974) found positive associations between variables such as age,
rotation of crops, sale of crops for cash income, and adoption of fa,rm practices
such as raising peanuts, cotton, and use of chemical insecticides.

Positive and significant correlations were found between adoption of farm prac-
tices and total number of dependents, material possession, erperience abroad, com_
munication index, social participation, farm size, value ol farm sales, knowledge of
farm practices, contact with extension agents, and adoption of farm practices in
western Nigeria by Kidd (1968). professional orientarion row.ard farming, an at_
titudinal construct, was found to be associared with high adoprion rates in Kansas
by Copp (1956).

Alao (1973) found that community structure was associated *ith innovativeness.
Physical characteristics such as topographl,, and ecological characterisrics, the effect
of which will be expected to reflect through the rype of vegetation, will also be ex_
pected to influence adoption. For example, larmers whose farms do not suffer from
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prolonged \.{'ater logging, severe erosion, rugged topography and dense vegetation
co!er, would be crpected to adopt l'ertilizer use more than their counterparts whose

l'arms had the charactcristics.
Possession of high.iob commitmenl, many years of working experience, high

rntltivation. irleitns ol' tr:rnsportation and the usc ol'local leaders by change agcnts

should iriilitlrtr, irtrtovation adoption.

l\lelhodologr

Dal:r tvcre errllcelcd from all thc len small settlements in YELCA consisting of
\e\crr \rllages, narnelr', Ajudama-pie, Biogbolo, Agbura, Ukubie, Ikolo, Okolobiri,
Oghol<rnra. and lhree small towns, namely, Oporoma, Zarama, and Kaiama, in Oc-
toher anci Norcrnber, 1988) with an interview schedule. Small settlements with
poprrlaiiorrs ol'lcss than 3,()0 inhabitants were regarded as villages, those with 3,0(X)

ro lo.(Xx) rrcre rcgarded as small towns. The total stimated population in all the
rillage' uas 29,2-s.1 ou( of which all the 78 adopters of fertilizer use, constituting
0.27'I ,r rrere inrcrriewed. The 62 non-adopters interviewed were selected by cluster
sarnpiing in each town or village. This sample represented O.2ls/o of the total
popularron eslimate. While 7 to 9 adopters were identified and interviewed in each
\ettlerne nt, 6 to 7 non-adopters were also interviewed for comparative purpose.

Thc adoprer\ \\crc identified from the fertilizer sales record in the office of the
\1.A.N.R. \'enagoa and through interviews with extension workers and adopters
r.rho rrcrc'askccl to name other adopters, and non-adopters who were also asked to
6a11(' i lrc ad()pl cr\.

l'|c interricu' schedule sought information on personal, social and economic

characteri'rics of the farmer such as age, farm size, education, income, membership

in oi',{ranisations and others; ecological characteristics of farm such as soil wetness

and \,rqelation; topography of land; psychological characteristics, namely, attitude
i.r\\'ai Ll lcrtilizcr application, knowledge of importance of fertilizer application.

\\ hiic all othcr \ ariables were measured with direct questions which ensurd face

ralitlirv rhit-rugh carelul design and pretesting, the attitude statements were specially
validaietj t l.rrough I he use of "judges" . Twenty-five statements were gatherd from
larmers apri errension workers on feelings normally expressed toward fertilizcr ap-
plication by farmers. Five judges, including two agricultural extensioB agents, onc

school teacher, one soil scientist and one farm-leader of a farmers' coopCrative

association, were asked to indicate whether each statement was very apprOpriate,

approirriate or inappropriate, in measuring attitude of farmers towards fertilizcr ap
plicati,"'n. Thirtcen of the statements which were judged as very appropriatc by
z5- l(XtVu of rhe judges, and nine which were judged as appropriate by 5070, were

chosen for the study. The remaining three were discarded. The22 statements uscd

consisted of 8 positive and 14 negative expressions on attitude towards fertitzcf aF
plication. An example of positive statements was, "To grow vigorously, crops rrced

the application of fertilizers". An example of negative statements was, "Fertilizers
burn crops".

The respondents were asked to indicate whether they strongly agreeJ (SA), agree,

(A), were undecided (tI), disagreed (D), or strongly disareed (SA) to each statement.

Scores of 5, 4, 3,2, I were assigned to SA, A, U, D, SD, to the response for each

respective positive statement, and vice-versa for negative statements. Total attitude
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score was computd for each respondent as the addition of the scores lor all the
statements. Respondents who scored 56-77 were classified as having a neutral al-
titude. Their scores fell between the nrid-points of the intervals berween rhe rpar-
imunt possible scores of 44 for disagree and 66 lor neutral, and the maximum possi-
ble scores of 88 for agree and 66 for ncutral, *'hen positive statements were con-
sidered. Those who scored 22-5-s and 7g- I l0 were classified as har ing
unfavourable and favourable attitude, resp.ctively. It should be noted that the least
possible unfavourable attitude score was 22, and the greatesr possible favourable
score was I10. Chi-square analysis was employed to test the h1'porheses. The con-
tingency coefficient c, was calculated lor each chi-square value u.irh the formula

y2

N + x2, where N is the number of subjects, tc-r 5[e* the strength ol relationship.
The C value also represents the correlation coefficient, r betw,een each r.ariable and
fertilizer application (Havs, 1963).

Results and Discussion

The summary of the results of the chi-square analvsis for tesring rhe hypotheier
relating personal, social, econontic, psychological and phrsical characrerisrics rt,
adoption of fertilizer application can be seen in Table l. Almost all rhe chi-sqLrart
values which were significantly associated with lertilizer application showed \lronu
relationships with contingency coef ficient, C values ol 0.3 to 0.47.

Personal Choracterbtirs and A dopt ion
Three personal characreristics, namely. literacl in local language, 1,ears of'farm-

ing and years of schooling, were significantly associated *ith adoption. Detailecj
analysis showed that most (83.3m0) of the adopters were literate. 16.7ro *c.re
illiterate. Majority of the non-adopters (67.7qo\ were illiterat e, 32.3v0 w.ere lirerare.
Adopters had more years of schooling than non-adoprers. Majorirr (62.g0-r;r ,.rf'

adopters spent l-6years,30.8go spent 7-lt years,6.4gs 6;6 nor go ro school. :hc
respective figures for non-adopters \l,ere 59.70/0,3.2v0 and 3j.lvo. Th. -.un 1.,-.,r,of schooling of 5.3 for adopters was higher than 1.9 for non-adopters. A gre;r.!.
percentage of adopters than non-adopters were therelore literate. Similarll. adopters
spent more years at school than'non-adopters. However, non-aciopters had more
yearsolfarmingexperiencethanadopters.Themeanswere20.25Snd i+.3 l_,-eirr-.,
respectively.

Age, marital status and place olbirth were nor significantll,related ro adpprion.
Percentages of adopters and non-adopters in the various age categories *ere simiirr.
The mean age of 48.62 and 49.9 years for adopters and n.,n-adopter: resperrri!ci\,.
were close. This lack of significanr relationship was unexpected because ser.,:.al
previous studies have shown atlopters of farm practices to be younger than riun_
adopters.
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I: Summary of the results of tesling the L y p o t M s  rehtimg pcrswal, social 
economic, psychological characteristics o f  respondents\ and physical charm- 
cterbtics of thck f v m  to adoption of fedtlihr a m t l a a  \ 

Characteristics Chi-squam 
Value 

Contingefqv 
Coefficient C 

Personal 
Age 
Literacy 
Years of schooling 
Years of farming 
Marital status 
Place of birth 

Social 
Membership in organisation 
Contact with extension agents 
Number of visits by extension 
agents to  respondents 

Economrc 
Annual income 
Access to credit facilities 
Number of articles o r  
convenience possessed 
Number of wives assisting 
in farm work 
Total size of farm-land cropped 
Size of farm-land planted 
with Permanent crops 
Size of farm-land planted 
with annual crops 
Distance of farthest farm 
from home 
Distance of nearest farm 
from home 

P.~ychological 
Attitude toward fertilizer 
application 
Knowledge of importance 
of fertilizer 
Knowledge of fertilizer 
application techniques 

Ecological 
Duration of water logging 
of farm-land 
' ~ a j o r  vegetation of farms 
land area 

Topographical 
Fraction of farm-land 
affected by erosion 
Land undulation 



Most adopters (92.3 % and non-adopter ) were married; 7.7% and 4.8% 
respectively, were single. As marriage ha! popular occurrence among the 
adult population in general, it could not be usea to differentiate between adopters 
and non-adopters. Similarly, local birth was a popular featu ence was non- 
significant. Majority (76.9%) of adopters and non-adopte 36) were born 
within the YELGA; 23.1 % and 12.9% respectively, were born ourslae the YELGA 

option. 1 

adopters 
tions wh 

,s (95.2% 
s been a . . 

re, and h 
:rs (87.1' 

. . .  

- 
Social Characteristics and Adoption 

All the social characterisitics, namely, membership in organisations, contact with 
the extension agents, and number of visits by extension agents to respondents were 
significantly associated with ad, ' Most adopters (84.6%) belong to 3 4  
organir fhile 61 % of lion-, fell into this category. Only a few (3.8%) 
adopte g to 1-2 organisa ile a larger percent2ge (35%) of no*- 
adopteis were In this category. Aaopters who be!ong to five or more organisations 
were 11.6%; non-adopters were only 4 percent. Adopters therefore more frequently 
belonged to social organisations than non-adopters. 

A greater percentage (73.1 %) of adopters than nun-adopters (22.6%) had met the 
extension worker in charge of their area; 26.9% and 77.4% respectively, had not. 
Contact with extension worker was therefore more widespread among adopters than 
non-adopters. In accordance with expectation, adopters enjoyed a high frequency of 
visits by extension agents than non-adopters to discuss farm problems. 

A greater percentage (44.9%) of adopters than non-adopters (16.1 %) were visited 
once by the extension agent during the previous one year; 6.4% of adopters and 
1.6% of non-adopters enjoyed two visits. Many non-adopters (82.3%) and 48.7% 
of' adopters were not visited during the same period. I t  should be noted that the 
means of 3 visits and 1 visil in five years paid by extension workers to adopter and 
non-adopters respectively, Ner? too few to ailow any effective extension work, 

Lconomic characteristics and Adoption 
There was a significant relationship between several economic characteristics, 

namely, annual income, access to credit facilities, number of articles of convenience 
possessed, total size of farm-land cropped, size of farm-land cropped with annual 
crops, distance of nearest farm from home arid adoption. Thirty-one percent of 
adopters and only 6.5% of non-adopters earned annual incomes of 111,001 and 
above, 16.7% and 40.3% respectively earned the low incomes of 111-500; 48.7% and 
41.9% respectively earned 11501-100. The mean incomes were 111,207.44 and n706.54 
for adopters and non-adopters, respectively.Adopters therefore were richer finan- 
cially than non-adopters. The higher income of the adopters than non-adopters must 
have enabled them to procure farm inputs such as fertilizers more than non- 
adopters. 

Adopters also had a greater access to government farm credit in cash and kind 
such as fertilizers and pesticides than non-adopters. While 35.9% of adopters had 
access to credit facilities, only 16.2% of non-adopters had access; 64.1 % of adopters 
and many non-adopters (83.8%) had no access. The grealer access to government 



d t  by adopters th.n non-adopters must have contributed to adoption of the farm 
ipput by the farmer, as cash was needed to purchase the input. 

Adopters had a greater number of articles of convenience such as radio, tap-borne 
wrrter, ekdrifity eupply, wrist-watch, iron-bed, wooden-bed, bicycle, touch-light 
than non-adopters. Forty-six percent of adopters and 16.1% of non-adopteis, 
respectively, had 7-9 artides; 52.6% and 72.6% had 4 - 4 ;  1.3% and 11.3% had 
1-3 articles, respectively. The means were 6 and 5 respectively. The greater income 
of adopters must have enable them to purchase a greater number of articles than 
noh-adopters. 

Adopters cropped greater sizes of farm-land than non-adopters. Thirty percent of 
dopters  and 10% of non-adopters cropped 6-10 hectares; 65% and 90% respec- 
tively, cropped 1-5 ha.; 5% of adopters and none non-adopters cropped 1 1 ha. and 
above. The means were 5.85 ha. and 3.83 ha.; respectively. These finding: suggest 
that although adopters had less years of farming than non-adopters, the forrner had 
cultivated more land than the latter. This further suggests that the more important 
factor associated with adoption is not how long the period of farming experience has 
been, but how much farming activities have taken place during the period. 

Adopters planted greater sizes of land with arable crops than non-adopters. 
Twenty-two percent of adopters and 4.8% of non-adopters planted 6-10 ha.; 77% 
and 95.2% cropped 1-5ha.. one adopter and none of the non-adopters planted 
i lha.  and over. The means were 4.35 ha. and. 2.96 ha. for adopters and non- 
adopter, respectively. 

However, no significant relationship was found between size of permanent crops 
planted and adoption. This might be because majority of the adopters (65.4%) and 
non-adopters (51.6%) did not cultivate permanent crops. Some (30.8%) adopters 
and non-adopters (48.4%) cultivated I-5ha.,; 3.8% of the adopters and none of 
the non-adopters cultivated 6-10 hectares. The means were 1.54 ha. and 0.07 
ha.for adopters and non-adoptes, respectively. 

The distances of the nearest farms of the adopters from homes were a bit further 
than those of non-adopters. The nearest farm of mosL of the adopters (66.6%) and 
48.4% of non-adopters were about 3km. from their homes. For some (24.4%) of the 
adopters and non-adopters (27.4%), the distance was 2km.; for 9% of adopters and 
24.2% of non-adopters, i t  was about I km. The means were 2.8km and 2.4km for 
adopters and non-adopters, respectively. This relationship was contrary to cxpecta- 
tion, because adopters' farms would normally be expected to be nearer home than 
non-adopters'. No significant relationship was found between the distances of the 
farthest farms from home of the two categories of respondents and adoption. In 
fact, the means of 5,.8km and 5.3 km were siniilar. 

The relationship between number of wives assiting in farm work and adoption 
was not statistically significant. The practice of relying on wives' assistance on the 
farm was not different for adopters and lion-adopters.. 



~ ~ y ~ h o l o g i c f l  Factors and Adoptioa 
Statistically significant relationships were found between psychologid f r ( o o ,  

namely, attitude toward fertilizer application, knowledge of imporUncc of f a -  
tilizers, knowledge of fertilizer application techniques, and adoption. Most 8doptar 
(97.4%) had a favourable attitude toward fertilizer application, while most non- 
adopters (80.6%) had an unfavourable attitude. Only 8.1 % of non-adopters had a 
favourable a t t~ i  ude. No adopter had an unfavourable attitude. 

Knowledge Lli fertilizer application techniques and importance of fcrtilizcr a p  

- plication was Inore widespread among adopters than non-adopters. Most of the 
adopters (75%) and 40% of the non-adopters knew the ring technique; 21% and 5% 

knew the row technique; 4% of the adopters and none of the non-adopters knew the 
broadcasting technique. Majority of the non-adopters (55%) did not know any 
~echnique. Similarly, many adopters (152.1 %) knew that fertilizers increase crop 
yield; 12.8?/6 and 6.5% respectively, knew chat fertilizers increase plant food; 5.1 % 
and 6.5% rc.apt.cti~ely, Anew that fertilizers increase plant vigour. While 30.6% of 
non-adopter5 i\ere ignorant of the importance of fertilizers, no adopter exhibited 
buch ignora~lce. 

The more widespread I'avuurable attitude, greater knowledge of application 
techniques and importance 01' fertilizerd among adopters than non-adopters might 
have been the outcomes of adopting the practice by the adopters. However, the ma- 
jority of the nun-adopters who correctly stated that fertilizers increase crop yield 
rl~ust have had other reasoil.\ for non-adoption beside ignorance of the importana 
G I '  the input. 

Physical Factors and Adoption 
No significant statistical relationship was found between physical factors and 

adoption. Physical factors w r e  represented by ecological characteristics, namely, 
duration of hater-lopping 'on farms, major vegetation of farm-land area; and 
topographical charncrcristicc. narnciy, fraction of farm land affec?:d by erosion and 
land undula~io~l .  

The perce1:tagc.s o f  adopters and non-adopters who had water-logging on their 
farms for variot~b duratiolir \\crc similar. For one month, they were 28.2% and 29% 
for adopten aliJ !i(,n-adoptcry, respectively; for 2 months, 60.3 and 64.4; for 3 
months, I I .i and 6 .5  percentage. Tne mean period of waterlogging was 1.8 months 
for both categor-ick, nl' ~espcv~dents. 

Since adoptel-\ a114 norl-adopters belonged to the same geographical zone, the ma- 
jor vegetation ol' most of their farrns was evergreen forest, as indicated by 83.3% 
arid 88.7% of nclopters and non-adopters, respectively. Some (14.1 %) adopters and 
9.7% of non-adopters indicated secondary forest, while2.6Vo and 1.6% respectively 
indicated, shrub. 

About 27°7n, 40% and 33% of the adopters indicated that one-quarter, one-third 
and none oT their farins, respectively, was affected by erosion. The corresponding 
figures for non-adopter were 18%, 39% and 43 percent. Although majority of 
adopters (67rn~i and non-adopters (57Vo) indicated that onequarter to one third of 
their farrns ucre affected by erosion, i t  was noteworthy that this condition did not 
infiuence their ferti!i?er adoprinn khaviour.  



Thirty-two percent, and 68% of adopters indicated that their land undulations 
were rugged and level, respectively. The corresponding figures for non-adopters 
were 37To and 63 percent. I t  was similarly note worthy that land undulation was not 
associated with their fertilizer adoption behaviour. 
Conclusions and Implications 

Adopters of fertilizer application were more frequently literate, with greater 
number of years of schooling, but less years of iarming experience, than non- 
adopters. Literate farmers with more years of schooling should respond more to the 
fertilizer campaign aspect of food production programmes than their illiterate 

, - 
counterparts. A fertilizer campaign policy of focussing on literate farmers, if 
adopted by agricultural extension vorkers, should guarantee initial success, which 
could act as a motivating force for the r~on-literate. Age, marital status and place of 
birth, were not significantly different between adopters and non-adopters. Farmers 
of varying age, single or married, and those who were born within or outside 
YELGA, are likely to respond similarl,~ to  a fertilizer application campaign. 

Adopters excelled non-adopters in social characteristics, namely, membership in 
organisation, contact with extension agents, and number of visits by extension 
agents to respondents. Adoption of fertilizer application could be encouraged 
among non-adopters if their social c+aracteristics such as increased organisational 
membership and contact with extension agents, are enhanced. 

Economic characleristicg, including annual income, access to credit facilities, 
number of articles of convenience possessed, total size of cropped farm-land, and 
size of farmland planted with annual crops, were possessed by adopters more than 
non-adopters. Fund is needed to purchase fertilizers, hence the policy of extending 
credit facilities to non-adopters by the government agricultural credit agencies in the 
area should be facilitated by the extension workers. When increased farm credit is 
spent to acquire farm inputs such as fertilizer, and when these are combined with 
other appropriate factors of production, increase in annual income of the farmer is 
likely to result from increased farm productivity. Increased income could be spent to 
open up more farm land, procure inpcts such as fertilizers, to boost production. It 
could also be spent to purchase articles of convenience such as radio, from which 
knowledge of iniproved farm practices such as fertilizer application techniques 
could be gained. 

The significant relationship between adoption and size of land planted with an- 
nual crops, and the lack of such relationship with size of land planted with perma- 
nent crops, sugge5ted that the annual crop farmers have responded to fertilizer cam- 
paign aspect of food production programmes, or the extension workers have 
directed the fertilizer campaign activities to the farmers who planted mainly annual 
crops, more than those who planted mainly permanent crops, or both reasons might 
have applied. The policy implication is that extension agents snould not ignore per- 
manent crops' farmers in fertilizer campaign to boost crop production. This i s - t ~  
avoid future neglect of tree crops. Simultaneous attentions should therefore be given 
to both classes of crops nation-wide. 

Adopters were more psychologically inclined toward fertilizer as a farm input 
than non-adopters. Adopters more frequently had favourable attitude toward fer- 
tilizer application, had a greater knowledge of importance of fertilizers, and 
knowledge of fertilizer application techniques, than non-adopter. The implication 
for extension work is that extension agents should, through their educational cf- 



forts, assist non-adopters in particular, t b develop these attribulcs so as to facilitate 
adoption. 

Physical characteristics including duration of water-logging, major vegetation of 
farm-land (ecological), and fraction of farm land affected by erosion. land undula- 
tion (topographical), were not significantly associated with adoption of fertilizer 
application in YELGA. These physical characteristics could therefore not be used to 
discriminate between adopters and non-adopters of the input in YELGA because of 
their un~form occurrence. A future study which compares an area with pronnunced 
degree of these community physical factors with another area with less presence of ' 

- the facturs might discover significant associations between the factors and adoption 
of fertilizer application. 
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