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ABSTRACT. This study was conducted to test the hypothesis that perceptions of attributes of
phytochemicals significantly influence their adoption for crop pest control by farmers in
northern Nigeria. Primary data were collected from 560 farmers across seven States in 2007 and
subjected to analysis using Tobit model. The results showed that among farmers' specific
factors, farming experience (b=0.91) and pest problem (b=0.48) significantly (P=0.05)
influenced acceptance of plant-derived insecticide. Among plant product attributes,
effectiveness (b=0.46), safety (b=0.43), and cheapness (b=0.42) influenced acceptance. It
implies that further research to improve these attributes will enhance acceptance and use
intensity of plant products for pest control.

INTRODUCTION
The use of plant materials for protecting

field crops and stored commodities against
insect attack has a long history. According to
Flint and van den Bosch (1981), the Chinese
had been using insecticidal phytochemicals
as far back as 1200 BC but commercial use of
plant extracts as insecticides began in the
1850s with the introduction of nicotine from
Nicoti ana tabacum, rotenone from
Lonchocarpus spp., derris dust from Derris
eliptica and pyrethrum from the flower heads
of Chrysanthemum cinerariefolium (Dales.
1996). About 2,400 plant species have been
found to possess pesticidal substances
against 300 pest species out of the more than
20,000 species that hamper food production
and preservation. More than 10,000
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secondary plant metabolites have been
identified; out of these, more than 1,400
compounds have been evaluated as repellents
(Grainge and Ahmed, 1988) while others are
being used as antifeedants, growth disruptors,
ovicides, larvicides, and/or as synergists
[with each other or with synthetic
insecticides] (Marco et al., 1990; Saxena et
aI., 1980).

Plant parts used as protectants of stored
commodities are usually leaves. roots,
flowers. fruits. seeds. and, to a lesser extent,
bark and stem (Dupriez and De-Leener, 1989;
Ogunwolu et al .. 1998). The seeds and fruits
appear to be the commonest and perhaps the
most important sources of natural pesticides
(Taylor, 1975). Irrespective of part of the
plant from which they are obtained, powders,
oils, and aqueous solutions are the three main
formulations used for protection of field
crops and stored commodities (Lale, 1995).

The LIseof synthetic insecticides dates back
to 1867 when Paris green was applied to
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potato to control Colorado potato beetle.
Since the discovery of DDT in 1939,
synthetic insecticides have been widely used
against field and stored products pests (Flint
and van den Bosch, 1981). They have now
gained notoriety for environmental pollution,
toxicity to man and animals, besides being
inaccessible to resource-poor fanners on
account of high cost (Afun et al., 1990;
Schwab et ai., 1995).

Phytochemicals for protection of crops
provide effective, cheaper and safer
alternatives to synthetic chemicals (Grainge
and Ahmed, 1988; Kloos and McCullough,
1987; Stoll, 1988). Acceptability of plant
products as insecticides could be explained in
two major paradigms: the economic
constraint paradigm (Adesina and Zinnah,
1993), and fanners' perception paradigm
(Gould et al., 1989). This suggests that the
perceived attributes of technology condition
fanners' adoption behaviour. Few studies
have considered fanners' perceptions in the
context of adoption (Gould et al., 1989;
Norris and Batie, 1987). Farmers have
subjective preference for technology
characteristics (Ashby and Sperlings, 1992)
and this could play 'major roles in the
acceptance of plant products as insecticides.
The study reported here was conducted to test
the hypothesis that farmers' perceptions of
attributes of phytochemicals significantly
influence their usage for crop pest contro 1.

MATERIALS AND METHODS
Primary data were collected in 2007 during

an intensive 3-month, village-level survey in
seven States, selected at random, in northern
Nigeria. Through successive random
selection of two Local Government Areas
(LGA) per State, two villages per LGA, and
20 farmers per village, a total of 560 farmers
were obtained. Interview with farmers were

scheduled and structured questionnaires
administered to elicit responses on thei--
socio-economic characteristics, use of plant-
derived pesticides, perception and adoption.

Tobit Model (Tobin, 1958) was used in
analyzing the data. The model,
Pi = F (Xi J3) ( 1) r'

where X is the n x k matrix of explanatory
variables and 13 is a k x 1 vector of parameters
to be estimated, assumes that farmers' use of
plant products for pest control (i.e.,
probability that Yi = 1) is a function of
independent variables. For all practical
purposes, equation (l) cannot be estimated
directly without knowing the form of F. The
functional form of F in a Tobit model is
specified as follows:

Y,= Xi (3 if i* = Xi (3 + !li>T
Yj=O ifi*=XjP+!lj~T (2)

where: !lj is an independently, normally
distributed error term with
zero mean and constant
variance o',

Y, is the probability of using (and
the intensity of use of) plant
products for pest control,

i* is a non observable latent
variable, and

T is a non-observed threshold
level.

The Tobit model, therefore, measures not
only the probability that a fanner will use the
natural plant product for pest control but also
the intensity of use of the technology to
reflect its acceptabiiity to the farmer. Tobit
decomposition' framework suggested by
McDonald and Moffitt (1980) was adopted to
examine the effects of changes in the
explanatory variables on the probabilities of
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Table 1. Descriptive statistics on the variables in the Tobit model.

Variable Minimum Maximum Mean Standard Coefficient of
deviation variation

Acceptability" 0.00 1.00 0.19 0.19 1.00
Experience'' 3.50 38.00 15.30 12.85 0.84
Pest Problem" 0.00 1.00 0.21 0.46 2.19
Awarenessd 0.00 1.00 0.36 0.53 1.47
Information source" 0.00 1.00 0.24 0.15 0.63
Labou/ 1.00 3.50 1.35 2.09 1.55
Effectiveness" 0.00 1.00 0.49 0.44 0.90
Safety" 0.00 1.00 0.32 0.55 1.72
Cheapness' 0.00 1.00 0.54 0.79 1.46

AAcceptability
'Experience
'Pest problem
"Awareness

= the proportion of farm size under use of natural plant products for pest controL
= years of experience in crop production.
= measured as binary variable, lifthe farmer experiences pest problem, otherwise, O.
=measured as binary variable, 1 if farmer is aware that plant products can serve as
pesticides, otherwise, O.

"Information
sources = number of information sources available to the farmer on the issue of plant products as

pesticides.
'Labour for using
plant products = number of hours in preparing and using plant products for pest controL
"effectiveness = effectiveness of the plant products; measured as binary variable, 1 if farmer considered it

effective, otherwise, O.

'Cheapness

= measured as a binary variable, I if farmer considered plant products as environmentally
friendly and safe, otherwise, O.

=measured as a binary variable, 1 if farmer considered it cheap, otherwise, O.

accepting plant products for pest control and
use intensities. If the expected value of the
dependent variables across all observations is
E(A), and conditional on the farmer being
above the threshold limit of using the plant
products, the intensity of use of the
technology is given as E(a). Therefore, the
probability of the farmer being above the
limit is represented as F(Z), where Z=XWcr.

According to Adesina and Zinnah (1993),
the relationship between these variables can
be expressed as:

E(A)=F(Z). E(a) (3)
For a given change in the level of the
explanatory variables, the effects on the

acceptability of plant products to farmers for
pest control can be broken down into two parts
by differentiating equation (3) with respect to
a particular explanatory variable change:
dE(A)/dx; = F(Z) [dE(a)/dxJ + E(a)
[dF(Z)/dxJ, (4a)
Multiplying through by X,IE(A), the
relationship in equation (4a) can be converted
into elasticity form: [dE(A)/dxJ X/E(A) =
F(Z)dE(a)/dxJ X/E(A) + E(a) [dF(Z)/dx;]
X/E(A) (4b)

Re-arranging (4b) by using equation (3):
[dE(A)/dxJ X/E(A) = [dE(a)/dxJ X/E(a) +
[dF(Z)/dx]X/F(Z) .... (4c).
Therefore, total elasticity of a change in the
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Table 2. Results of Tobit regression analysis using only farmers' specific factors.

Variable Normalized Asymptotic

coefficient
standard T-Ratio
error

Constant -0.612 0.952 -0.643
Experience 0.910 0.346 2.630*
Pest Problem 0.475 0.241 1.974*
Awareness 0.573 1.347 0.425
Information Source 0.173 0.716 0.241

Log-likelihood function = -82.435
* Significant at P= 0.05

level of any particular explanatory variable
consists of two effects: (a) the change in the
elasticity of the use intensities of the plant
products for pest control, for those farmers
already using them; and (b) the change in the
elasticity of the probability of the plant
products being acceptable to a farmer.

RESULTS AND DISCUSSION
Table 1 gives the descriptive statistics of

all the variables used in the Tobit model. The
acceptability of the plant products as
insecticides varied greatly among the farmers
(coefficient of variation= 1.00) showing that
farmers' perception of plant products as
insecticides varied from individual to
individual and from location to location. The
independent variables that had very high
coefficients of variation (>1) were pest
problem, awareness, labour, safety and
cheapness of the plant products. Information
source to farmers on insecticidal nature of the
plant products was much more stable
(coefficient of variation = 0.63) compared to
other variables.

When farmers' specific factors were
considered alone, experience and pest
problem. which had positive and significant

coefficients (Table 2), were the more
important determinants of acceptability of the
plant products as insecticides for controlling
crop pests on farms. When farmers'
perceptions of the plant products traits were
considered alone, all the variables were
positively related to the proportion of farm
size under the use of natural plant products for
pest control. All the traits except labour
requirement were significant at P= 0.05 (Table
3).

These results strongly confirm the
hypotheses that farmers' perceptions of
attributes of agricultural technologies
determine observed adoption choices
(Adesina and Zinnah, 1992). When farmers'
specific factors and plant products' specific
variables were combined, only four variables
(experience, pest problem, effectiveness and
cheapness of the plant products) were
positively and significantly (P=0.05) related
to acceptability of plant products as
insecticides to control crop pests on farms
(Table 4).

Following Tobit decomposition framework
suggested by MeDonald and Moffitt (1980),
the effects of changes of the product specific
traits on acceptability probabilities and use
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Table 3. Results of Tobit regression analysis using only plant product traits
as insecticides.

Variable Normalized
coefficient

Asymptotic

standard
en-or

T-Ratio

Constant -0.535
Labour requirement 0.412
Effectiveness 0.462
Safety 0.428
Cheapness 0.418

0.468
0.328
0.148
0.144
0.102

-1.143
1.255
3.118*
2.975*
4.116*

Log-likelihood function = -46.542
* Significant at P= 0.05

Table 4. Results of Tobit regression analysis using both farmers' specififc factors and
plant product traits as insecticides.

Variable Normalized
coefficient

Asymptotic

standard
error

T-Ratio

Constant -1.143
Experience 0.811
Pest Problem 0.585
Awareness 0.347
Information Source 0.212
Labour requirement 0.873
Effectiveness 0.901
Safety 0.971
Cheapness 0.789

0.871
0.212
0.205
0.279
0.230
0.640
0.230
0.664
0.192

-1.312
3.835*
2.856*
1.246
0.918
1.363
3.924*
1.463
4.116*

Log-likelihood function = -38.427
* Significant at P= 0.05

intensities were obtained (Table 5). The
estimates show that marginal changes in the
perceived plant product specific traits
increase the probability of acceptability of
plant products among farmers for control of
crop pests. The increases in the probabilities
were more than increases in the use
intensities. However, the elasticity estimates
show inelastic responses to changes in these

traits. Effectiveness of the plant products as
insecticides had the highest impact on the
probability of acceptability (0.432) and use
intensities (0.404) giving a total ofO.836.This
suggests that a 10 % improvement in the
effectiveness of the plant products as
insecticides is expected to result in about 8%
increase ill their acceptability and use
intensities.
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Table 5. Tobit total elasticity decompositions
for changes perceived by farmers in the traits
of plant products as insecticides.
Characteristic Elasticity of

probability of expected use
acceptability intensity

Labour requirement O.OO~ 0.007
Effectiveness 0.432 0.404

Safety 0.275 0.235
Cheapness 0.362 0.315

CONCLUSION
Acceptability of plant products for pest

control is strongly dependent upon fanners'
experience ofthe pest problem as well as the
effectiveness and cheapness of the
technology.
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