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ABSTRACT

In Mozambique, maize crop (Zea mays L.) is important for provision of food and income to the rural poor, yet
adoption of improved seed and chemical fertilizers to boost production is still limited. This study determined the
influence of farmers’ characteristics, attitudes, sour ce of information, and agro-ecol ogical conditions on adoption
of hybrid maize SC513, application of NPK and ureafertilizersin Manicadistrict. A questionnairewasadministrated
to arandomly selected sample of 293 househol ds. The findings showed that farmers do support the use of improved
maize varieties and chemical fertilizers. The three most important factors associated with adoption of improved
maize were agro ecological conditions, attitudes toward production, traits of improved maize and knowledge of
improved varieties. Information on fertilizer use, knowledge of fertilizer application, and agro-ecological conditions
had significant influence on adoption of chemical fertilizers. To contribute to a widespread adoption, researchers
should devel op fertilizer recommendations which are attuned to agro-ecological region, and maize varieties that
have wide adaptation. Extension should strengthen positive attitudestoward improved maize and farmers’ knowledge
of fertilizer application. Input suppliersshouldtailor their marketing campaigns emphasiz ng knowledge, attitudes

and agro-ecological conditions.
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M aizeisamagjor food crop and accounts for about
75 per cent of the total value of smallholder crop
production (INE, 2001). Improving maize productionis
considered to be one of the most important strategies
for food security in Mozambique. However, chemical
fertilizersand improved maizevarieties, i.e., hybridsand
open pollinated varigties (OPV s) whosetraits have been
improved for selected characteristics such as drought
tolerance, disease resistance, short maturity rate,
increased yield per unit of land, and quality protein
(Byerlee, 1994), are not yet widely adopted in
Mozambique. For example, in 2001 only 8 per cent of
approximately three million farmers used fertilizers,
pesticides and herbicides (INE, 2001). The efficacy of
technology dissemination programs depends mostly on
the factors that influence adoption by the farmers.
Extension educators need to understand the factors
affecting technology adoption in order to ddliver effective
programs (Abebaw and Belay, 2001).

Adoption of technology is influenced by physicd,
socio-economic, and mental factors including, agro-
ecologica conditions, age, family size, education, how-
to-knowledge, source of information, and farmer’'s
attitudes towards the technology (Feder et al., 1985;
Neupane et al., 2002; Rogers, 2003). Agro-ecological
conditions determine adoption. High levels of adoption
of improved maize varietiesand chemical fertilizersare
more likely to befound among farmerslocated in regions
with high rainfdl (Kaliba et al., 2000; Hintze et al.,
2003). Young farmers are more likely to adopt a new
technology because they have had more schooling and
are more susceptibleto attitude change than old farmers
(CIMMYT, 1993). Education is expected to enhance
the decison making and the adoption of agricultura
technologies. Family size playsarole onlabor provision.
Adoption of new varieties requires more labor inputs
(Feder et al., 1985). It is assumed that large families
providethelabor required for improved maize production
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practices. Sources of information, including extension,
enhance the adoption of technology (Abebaw and
Belay, 2001). Knowledge influences adoption. Farmers
who have adequate knowledge of technology use are
likely to adopt it (Abebaw and Belay, 2001; Rogers,
2003). Farmers' attitudes determine adoption of
improved technology. Attitudesare eval uative responses
towardsthe technology, and areformed asfarmersgain
information about it. Adopters tend to hold positive
attitudes towards the technology (Chilonda and Van
Huylenbroeck, 2001).

Theobjectivesof thisstudy wereto assessfarmers
attitudes towards adoption of hybrid maize SC513, NPK
and urea fertilizer use in highlands and lowlands of
Manica didtrict, to study the influence of information
sources on attitudes was compared and to determine
the influence of farmers characteristics, attitudes,
source of information, and agro-ecological conditions
on adoption of hybrid maize SC513, NPK, and urea
fertilizers.

METHODOLOGY

This study involved a cross-sectiona survey with
293 randomly selected households growing maizein the
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highlands of Machipanda and lowlands of Vanduzi in
the Manica district. Machipanda and Vanduzi were
selected purposely because of the importance of maize
in the farming systems and the availability of maize
technology dissemination programs in the two aress.
Vanduzi and Machipanda represent two distinct agro-
ecological zones, R4 and R10 respectively. Machipanda
islocated a higher dtitude (900-1500 m), and gets higher
annud rainfal (900-1500 mm) than Vanduzi which is
located at 200-1000 m above sea level with annual
ranfal of about 900-1000 mm.

Datawere collected using personal interviewswith
120 respondents from Machipanda and 173 from
Vanduzi. The explanatory variables measured in the
guestionnaire are presented in Table 1.
The Logistic Model : Inthefield of agriculture, adoption
of technologiesis measured as a dichotomous response
variable (0= non - adoption of innovation and 1= adoption
of innovation). Thelogistic modd isthe standard method
of analys's, when the outcome variable is dichotomous
(Hosmer and Lemeshow, 2000). The logistic
regresson model characterizing adoption of SC513,
NPK or urea by the sample of households is specified
asfollows:.

Table 1 Description of explanatory variables measured in the questionnaire

Variable name

Variabletype

Description

Agro ecological region (X1)

Age(X2)

Family size (X3)

Level of education (X4)

Knowledge of advantages and
disadvantages of improved maize

and knowledge of fertilizer application(X5)
Source of information (X6)

Continuous
Continuous

variable

Attitude (X7) Interval®

Dichotomous

Dichotomous
Dichotomous

Multiple category

0= Low lands (Vanduzi),
1=Highlands (Machipanda)
Respondent’s age (years)
Number of membersin the family
O =lliterate, 1 = some schooling
0 = not knowledgeable,

1 =knowledgeable

For improved maize SC513:

1 =neighbors, 2 = market, 3 = extension

For chemical fertilizers:

1= market, 2 = extension, 3 = neighbors

Factor scores for attitude toward marketability
of grain of improved maize SC513®

Factor scoresfor attitude toward production traits
of improved maize SC513®)

Factor scores for attitude toward NPK

Factor scoresfor attitude toward urea

(a) Maize produce is marketable

(b) Enhanced germination, drought tolerance, and quality maize meal
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Equation 1.0 :
ea+b1)<1+b2X2+ ......... + bpXp +e
p=1 Led * PIXL+ b2X2r. T pXp+e
Where:

p, isthe actua proportion of farmers adopting the
technology for particular values of independent variables
X1, X2, ..., Xp, that influence adoption of SC513, NPK
orurea. b1, b2,..., bp denote the regression
coefficients associated with independent variables X1,
X2, ..., Xp. e isthe eror term. From the eguation
(2.0), we arrive a a simple linear regression equation
through logit transformation (Hosmer and Lemeshow,
2000):

Equation 2.0 :

Data analysis : Data were analyzed using the Statisti-
cal Package for Social Sciences SPSS version 15
(SPSSInc. 2006). Attitude statements were measured
using a 5-point Likert scale with 1 = Strongly Agree, 2
= Agree, 3 = Neutral, 4 = Disagree, and 5 = Strongly
Disagree. Exploratory and confirmatory factor analy-
ses were used to create summated scales of attitudes
towards SC513, NPK and urea. For the scale on
attitudes towards mai ze variety SC513, two-factor model
wereobtained: attitudes towards marketability of maize
variety SC513; and attitudes towards production
characteristics of maize variety SC513. Each factor on
SC513 had three items. Hence, for each factor the
summed score across items for a given respondent
ranged from 3 to 15, with scores|lower than 9 indicating
favorable attitudes, and scores greater than 9 indicating
unfavorable attitudes. One factor model was obtained
for attitudes towards NPK /Urea, with four items. The
summed score across items for a given respondent
ranged from 4 to 20, with scoreslower than 12 indicating
favorable attitudes, and scores greater than 12 indicating
unfavorable attitudes. One-Way ANOV A was used to
compare mean attitude scores for the three groups of
sources of information on the technology, neighbors,
market, and extension.

To create attitude scores for subsequent use in
logistic regression, factor scoreswere estimated through
principal component and varimax procedure
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(Hair et al., 2005). Two-factor solutions for the atti-
tude scale on SC513, explained about 59.3 per cent of
the variance in attitudes toward SC513. One factor
solution for the attitude scale on NPK explained about
48 per cent of the variance in attitude toward it. One
factor solution for the attitude scale on urea explained
about 56.4 per cent of the variance in attitudes toward
urea. Variance Inflation Factor (VIF) estimates was
examined for collinearity diagnogtic in Multiple Logistic
Regression. Most of VIF estimates had val ueslessthan
2, which indicate no serious problems of collineraity.

RESULTS AND DISCUSSION

Characteristics of respondents: The general
characteristics of the respondentsaredescribed in Table
2. The respondents were similar regarding age and
family size. However, for level of education the
respondents showed differences. Vanduzi had alarger
number (30.6 %) of illiterate farmers than Machipanda
(14.2 %).
Table 2. Characteristics of respondentsin Machipanda
and Vanduzi in the Manica District

Study location
-~ Machipanda Vanduzi
Characteristics (n= 520) (n=173)
No. % No. | %
Age(Years)
Lessthan 44 65 54.2 89 514
4510 60 3 317 59 341
61to 76 12 10.0 21 121
Morethan 76 5 42 4 23
Level of education
Iliterate 17 14.2 53 306
Primary School 95 79.2 109 | 630
Secondary/ 8 6.7 11 6.4
High School
Family size
Lessthan 8 79 65.8 112 | 647
9to 12 30 250 44 254
Morethan 13 11 9.2 17 938

Farmers' attitudes towards improved maize SC513,
NPK and urea fertilizers : Table 3 depicted farmers
attitudes by source of information. Overal, farmersheld
positive attitudes towardsimproved maize and fertilizers.
Nonetheless, in the lowlands, the strength of positive
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attitudestowardsfertilizersdiffered significantly (P<.01
and P<.001) between farmers who learned about
fertilizers from extension and those who learned from
neighbors. Farmers who learned from extension had
stronger positive attitudes than farmers who learned
about fertilizers from neighbors. These results indicate
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that, farmers do support the use of improved maize and
chemical fertilizers. The results aso suggest that, while
all three sources of information can be used by farmers
to learn and raise awareness about fertilizers, particular
attention should be given to public extenson to strengthen
farmers’ attitudes towards fertilizers.

Table 3. ANOVA for mean attitude toward improved maize variety SC513 by sources of information

Information Machipanda Vanduzi
Attitude toward Source Source Source
N Mean F Sg. N Mean F | Sg.
Marketability Neighbors 72 6.81 28 743
Market 35 7.37 2.02 138 26 715 | 205 | .135
Extension 8 6.25 37 6.73
Production . Neighbors 72 5.99 28 7.04
Market 35 6.26 .661 518 26 708 | 279 | .067
Extension 8 5.75 37 6.14
NPK. Neighbors* 57 10.6 88 10.2
Market 41 10.7 25 9.52
Extension* 19 10.2 512 .600 32 9.03 | 576 | .004
Urea. Neighbors** 58 8.05 88 10.06
Market 41 8.63 26 9.46
Extension** 19 8.47 134 .265 30 833 | 853 | .000

Scheffe’ s post hoc multiple comparison method: * P<.01 ** P<.001

Table 4. Maximum likelihood estimates of logistic model for
factors affecting adoption of SC513

Variables b SE. | Wad | Sig. | Exp(b)
Agro-ecological zone | 251 [.512| 240 | .000| 122
Knowledge of 199 |.732| 740 | .007| 7.32
advantages and
disadvantages
Attitude toward -497 | .234| 450 |.034| .608
marketability of
produce
Attitude toward traits | -.812 |.228| 126 | .000| .444
Constant -704 | 133| 279 | .598| .495
Likelihood ratio 8703 | - - | .o00 -
chi-square df(10)

Factor s associated with adoption of improved maize
SC513, NPK and urea fertilizers : Tables 4, 5 and 6
presented the maximum likelihood estimates of the
logistic models for factors associated with adoption of
SC513, NPK and urea. The fit of the models was

satisfactory. The estimated coefficients for the likeli-
hood ratio chi-square were significant (P<.001), with
chi-square values of 87.0, 64.3, and 81.6. The models
accounted (R? ....) for 39, 24 and 27 per cent of the
variation between adopters and non-adopters of SC513,
NPK, and Urea respectively.

Table 5. Maximum likelihood estimates of logistic model for
factors affecting adoption of NPK

Variables b SE. |Wald | Sig. | Exp(b)
Agro-ecological zone | .794 | .392( 410 [.043| 221
Knowledge of 261 | .753| 120 [.001| 136
application methods
Information sources - - | 145 |.001 -
Market (1) A54 | 442 122 |.727| 117
Extension (2) 157 | .430| 133 |.000| 481
Constant -432 | 111| 151 |.000( .013
Likelihood ratio 64.3 - - .000 -
chi-square df(8)
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Table 6 Maximum likelihood estimates of logistic model for
factors affecting adoption of urea

Variables b SE. |Wald | Sig.| Exp(b)
Agro-ecological zone | 143 | .369| 149 |.000| 4.16
Knowledge of 205 | 521| 155 | .000f 7.74
application methods
Information sources - - | 999 |.007 -
Market (1) -211 | 418| .256 | .613| .810
Extension (2) 123 | .434| 801 [.005| 341
Constant -286 | 964( 881 | .003| .057
Likelihood ratio 816| - - .000
chi-square df(8)

As expected, the agro - ecologica zone and how-
to knowledge were significant (P<.05) factors
associated with the adoption of improved maize variety
SC513, NPK, and ureafertilizers. Beingin the highlands
increased the probability of adoption of the three
technologies, by a factor of 12, 2 and 4, respectively.
Feeling knowledgeable about improved maize and
application of chemical fertilizers increased the
probability of adoption of the three technologies, by a
factor of 7, 14, and 8. Extension was asignificant factor
(P<.05) for adoption of fertilizers. The probability of
adoption of NPK and urea, for farmers who learned
about these technologies from extension services,
increased 5 and 3 times more than the probability of
adoption by farmers who learned from neighbors.
Farmers' attitudes were significant factors of adoption
of improved maize. As expected, holding negative
attitudes toward traits of SC513 and negative attitudes
toward the marketability of produce from SC513 had a
significant (P<.05) negative effect on the logarithm of
the odds of adoption.

The three most important factors associated with
adoption of improved maize SC513, were: agro
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ecological region, attitude toward production traits of
improved maize SC513, and knowledge about
advantages and disadvantages of improved maize
varieties. Extenson on NPK and urea, knowledge about
fertilizer gpplication, and agro-ecological conditions had
significant influence on adoption of chemical fertilizers.

CONCLUSION

This study has confirmed earlier research which
showed that adoption of improved maize technologies,
is influenced by agro ecological conditions, attitude
toward production traits and marketability of improved
mai ze, how-to-knowledge to apply the technology, and
the role of extension in dissemination of improved
technology (Kaliba et al., 2000; Abebaw and Belay,
2001; Hintze et al., 2003; Rogers, 2003). The re-
sults suggest a collaborative approach for awidespread
adoption of improved maize and chemica fertilizers,
where soil scientists and plant breeders develop fertilizer
recommendations which are attuned to agro-ecological
region, and maize varieties that have wide adaptation,
growing well in the highlands and lowlands. Extension
should strengthen farmers' knowledge and skills in
fertilizer application through literacy programs.
Extension should also strengthen positive attitudes
toward improved maize and fertilizers through
educationa campaignsand on-farmtrids. Input suppliers
should tailor their marketing campaigns emphasizing
knowledge, attitudes and agro-ecologica conditions.
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