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Abstract

The study was conducted to determine the farmers’ attitude towards using agro-chemicals in rice field
in Laxmipur district of Bangladesh. Data were collected from seventy farmers following simple
random sampling technique, complied and interpreted as per objectives of the study. Most of the
farmers were middle aged, had primary level of education with small farm size, medium extension
media contact with an average family annual income of about 1350 USD. About 87% of the farmers
had low to medium knowledge on use of agro-chemicals in rice cultivation. About 74% of the farmers
had moderately favorable attitude towards using agro-chemicals. Family annual income, extension
media contact and knowledge on agro-chemical were the most important factors that affect the attitude
of the farmers towards using agro-chemicals in crop production. Therefore it is recommended that
arrangement of need based training with more extension contact for the farmers will be helpful to
improve the behavior of using agro-chemicals.
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1. Introduction and Eleftherohorinos, 2011). The most important

benefit of using pesticides are economical,

Bangladesh is a least developed country (Hasan
et al,, 2015) of the universe and mostly an
agricultural country in which rural area is more
than the urban one (Sultana and Hasan, 2010)
and where over 80% population is based in rural
areas (Sultana et al., 2010). Although modern
agriculture has increased the overall productivity
of the country but it yields several ecological
problems (Ghosh and Hasan, 2013). A common
element of agricultural technology are different
types of agrochemicals or pesticides which are
commonly utilized throughout the world for
controlling diseases, pests and weeds (Damalas

comprising yield and quality of crops and
decrease of other inputs like labor and fuel
(Damalas, 2009). Moreover, it is seen from the
last few decades that different pesticides are used
to safe the crops from pest damage and thereby
increase the crop production (Delcour et al.,
2015).

The issues related to soil fertility is very
important for overall integrated plant nutrient
management (Hasan et al., 2005a). Hasan et al.
(2005b) showed that in Bangladesh, continuation
of imbalanced chemical fertilizer use is an
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important cause of crop yield reduction and
environmental degradation. There was little use
of agro-chemicals in Bangladesh until 1970s and
after that there is remarkable rise of use. The
pesticide use during 1977 was 0.26 kg of active
ingredients per hectare, which jumped to 1.23 kg
per hectare in 2002. Moreover, pesticide use in
crop field flourished a faster rate of 10%
annually (from 1977 to 2009) (Rahman, 2010).

Excessive use of agrochemicals are harmful to
environment and health of the people (Hou and
Wu, 2010; Pimentel, 2005). According to the
World Bank (2006) report, approximately 1-5
million people around the world are suffering
from pesticide contamination and over use of it
and about 20000 faces death due to this
poisoning in the developing countries. This
condition is so severe in the developing countries
than that in the developed ones (Hou and Wu,
2010). Unlike other countries of the world,
Bangladesh experienced a dramatic increase of
the pesticide use over the last four decades
(Rahman, 2013).

Increase in use of pesticide is mainly due to the
extension of modern technologies (Pingali and
Rola, 1995), although it is harmful from the
farmers’ social, health and environmental
perspective. Wilson and Tisdell (2001) identified
several causes of pesticide use by the farmers of
developing countries, which includes poor
understanding of the sustainable pesticide use,
ignorance of both long and short run pesticide
using cost, finding no options of using pesticide
and weak regulations of pesticide using law.
Although there is shortage of assessment of
pesticide use impact on human health, but
research from the USA noted 67000 annual cases
of pesticide poising (Pimentel, 1995) which
accounts for over $2.5 billions (Tegtmeier and
Duffy, 2004). Using pesticide is also a cause of
surface and ground water contamination as well
as increase number of resistant pests (Ahmad et
al., 2007). Moreover, excess use pesticide in the
crop field is helpful to destroy the agro-
ecosystem (Igbal et al., 1997). Many farmers are
not fully aware sometimes or properly informed

of the health risks associated with day to day
pesticide use (Isin and Yildirim, 2007; Salameh
et al., 2004).

It is a common picture of the farmers of mostly
developing countries of the world of over using
of agrochemicals as they are not well aware of
poisoning effect of pesticides and use it without
having enough safety measures and try to avoid
smaller harvest (Khan, 2011; Rao et al., 2009;
Stadlinger et al., 2011).

In view of the above evidence, it is necessary for
the farmers of the country to utilize agro-
chemicals into their fields more judiciously to
minimize their health and economic losses.
There is a dearth of research of identifying the
farmers’ view of using agro-chemical in their
crop fields. Therefore, the current study was
undertaken to: (i) examine the farmers’ attitude
towards using agro-chemicals in the crop field
and (ii) to identify the farmers’ important
characteristics which influence their attitude
towards using agro-chemicals.

2. Materials and Methods

2.1. Research design

The study applied a descriptive research design.
A structured interview schedule was used to
collect data from the respondents. The
respondents were selected from two villages
namely Beghaa and Sonapur of Ramganj Upzila
under Laxmipur district. Total number of
farmers of the study area was 415 which was the
population of the study and all these farmers
were cultivating mainly rice. Out of 415 farmers,
70 farmers were selected as sample following
simple random sampling technique. The
interview schedule consisted of two parts: (a)
personal characteristics of the farmers and (b)
their attitudes toward use of agro-chemicals. The
entire process of data collection was completed
from December 2013 to February 2014.

2.2. Measurement of dependent variables
Attitude of farmers towards the use of agro-
chemicals in rice cultivation was considered as
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dependent variable of the study. The respondents
were asked to give their attitude regarding 20
statements related to using agro-chemicals in rice
cultivation. Among the statements 10 were
positive and 10 were negative, arranged
simultaneously to help avoid subjects in
expressing their opinion. Before the survey, the
instrument was checked for content and validity
by a panel of experts.

Farmers’ attitude was measured by constructing
a 5-point Likert type scale ranging from 1 =
strongly disagree and 5 = strongly agree. Each
respondent was asked to express his extent of
agreement or disagreement by checking against
any of the five agreement types. Salawat et al.
(2013), Ghosh and Hasan (2013) and Chouichom
and Yamao (2010) also used the same scale in
their respective studies. Higher values designated
positive attitude towards the use of agro-
chemicals in rice cultivation.

2.3. Measurement of independent variables

The independent variables of this study were
farmers’ age, educational qualification, family
size, total land area, family annual income,
extension media contact, training received and
knowledge on agro-chemical use.

Age of respondent was measured on the basis of
actual length of his life and expressed in years.
The education was measured by the number of
years of schooling. Family size was measured by
the total number of members including the
respondent himself, spouse, children and other
permanent dependents who lived together as
family unit. The total land area possessed by the
farmer under farm and homestead was the basis
of measuring farm size and which was expressed
in hectare here. The family yearly income of the
farmers from different sources was the annual
income of the farmers and it was expressed in
Bangladeshi Taka (BDT) and USD. For
measuring extension media contact of the
respondent, a four-point scale i.e., not at all,
rarely, occasionally and frequently was used and
appropriate weights were assigned to quantify
the variable. Training received was measured by

the total number of days that a respondent had
attended training in his/her entire life from
different agricultural related organizations and
from other organizations under various training
programs.

Twenty questions were selected in the interview
schedule for measuring farmers’ knowledge on
use of agro chemicals in their fields. Points
assigns for each of the correct answer was 2,
partially correct answer was 1 and incorrect
answer was 0. Weight for responses on the 20
questions of a respondent were added together to
get his score on knowledge of fertilizers and
pesticides. Hasan et al. (2015) also used the
same weighing technique when they measured
the rural women’s agricultural knowledge in
Gazipur district of Bangladesh.

Statistical Package for Social Science (SPSS)
software was used to perform data analysis and
analyses like frequency count, means, ranges
with percentages were performed. Multiple
regression analysis was administered to identify
the factors affecting the farmers’ attitude of
using agro-chemicals in crop production.

3. Results and Discussion
3.1. Farmers’ characteristics and their attitude
towards use of agro-chemicals

Table 1 represents eight socio-demographic
information of the respondents incorporating
age, educational qualification, family size, total
land area, family annual income, extension
media contact, training received and level of
knowledge on using agro-chemicals. It is
revealed that the respondents were, on an
average, about 49 years of old with primary level
of education. The literacy of farmers helps
improving their communication behavior, as it
allows one person to better understand the
printed media (Sultana and Hasan, 2010). It is a
good picture that no respondent was illiterate in
the study area. Hasan et al. (2010) in their study
also found the same result regarding no
illiteracy. Khan et al. (2015) reported that more
educated farmers used less agro-chemicals in
their fields.
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The average number of the family members of
the respondent farmers was 6.41 (Table 1).
Although the average family size of Bangladesh
is 4.93 (Anonymous, 2015) which is quite
smaller than that of the present study. All the
respondents had small land areas of 0.02 to 1.01
hectares. The average annual family income of
the farmers was 1,08,000 BDT (1,350 USD).
Extension media contact of the respondents
ranged from 6 to 15 and the farmers were
categorized into three groups according to Hasan
et al. (2010). The majority (65.7%) of the
farmers had medium extension media contact.
The Knowledge of using agro-chemicals of the
farmers ranged from 30 to 38 with the average
score was 33.96. The majority (54.2%) of the
farmers had medium knowledge of using agro-
chemicals in their crop fields (Table 1).

Table 2 shows that farmers’ attitude towards the
use of agro-chemicals in rice cultivation which is
the main focus of this study. This attitude scores
of the farmers varied from 63 to 85 with average
of 79.73 and they are categorized into three
classes according to Ghosh and Hasan (2013).
The results indicate that most of the farmers had
moderately favorable attitude towards using
agro-chemicals in their fields for rice production.
17.3 % of the farmers possessed highly favorable
attitude towards the use of agro-chemicals in rice
cultivation, while a majority (74.2%) possessed
moderately favorable attitude. Currently more
attention is paid on the sustainable farming
methods and its impact on environment
(Damalas and Eleftherohorinos, 2011; Ronald
and Adamchak, 2010). To maintain ecological
balance of environment, favorable attitude on the
environmental issue of the farmer is necessary.
Most of farmers of the study area agreed to the
beneficial and harmful effects of agro-chemicals
use in rice cultivation. Many of them also
possessed similar attitude that use of too much
agro-chemicals in rice cultivation could do harm
for the earth and its important insects,
earthworms and other micro organisms. This is a
positive sign of sustainable agriculture and
environment management.

3.2. Farmers’ characteristic and their influence
on attitude of using agro-chemical

This  section  examines the  farmers’
characteristics which influence their attitude of
using agro-chemicals in rice production.
Regression results in Table 3 indicate that three
variables are statistically significant predictors
out of eight variables: 1) farmer’s annual
income; 2) extension media contact and 3)
knowledge on use of agro-chemicals. These
variables together explained 46.9% of the
variance of effective factors on respondents’
attitude towards using agro-chemicals in rice
cultivation. The respondents who retained one or
more of these characters at a higher level were
found to have a higher level of attitude; hence
they could use these chemicals in a more
judicious way.

The estimated result of the multiple regression
analysis is satisfactory as it fulfils some of the
criteria. Firstly, the adjusted R® (which is the
measure of goodness of fit of the estimated
regression model) value of 0.439 indicates a
good fitting of the model. The model also depicts
that R value is 0.685, R? value of 0.469 and the
F-test shows that the estimated regression is
quite relevant which means dependent variable is
related to each specified explanatory variables.
Secondly, three of the estimated coefficients are
statistically significant at the 0.01 level, which is
significantly different from zero.

Reports of Ghosh and Hasan (2013) reveled that
farmers’ annual income had significant effect on
the attitude of their sustainable agricultural
practices. The individuals who have good
knowledge about pesticides risks can easily safe
themselves against exposure to pesticide (Arcury
et al., 2002; McCauley et al., 2002). Salazar et
al. (2004) conducted a study on young farm
workers and their vulnerability to pesticide and
concluded that perceived wulnerability to
pesticide and associated diseases were dependent
on their protective behavior and attitude of
agricultural works.
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Table 1. Socio-demographic profiles of the respondents (n = 70)

Variable Categories Frequencies(n) % (n) Average score

Age Young (up to 35) 2 2.8
Middle (36-50) 41 58.6 48.60
Old (>50) 27 38.6

Educational llliterate 0 0

qualification 1 to 5 years of schooling 44 62.9 5.87
6 to 10 years of schooling 26 37.1

Family size Small (1-3) 0 0
Medium (4-6) 39 55.7 6.41
Large (>6) 31 44.3

Total land area Small (0.02-1.01 ha) 70 100
Medium (1.01-3.03 ha) 0 0 0.46
Large (>3.03 ha) 0 0

Family annual Up to 55000 BDT (687.5 USD) 0 0

income 55001-110000 BDT (687.51- 41 58.6 108000.60
1375 USD) (1350.01USD)
>110000 BDT (>1375USD) 29 41.4

Extension media Low (up to 6) 4 5.7

contact Medium (7-10) 46 65.7 9.21
High (> 10) 20 28.6

Training received No training 39 55.7
Training 31 44.3

Knowledge on Low (up to 31) 23 32.9

agro-chemical use ~ Medium (32-36) 38 54.1 33.96
High (over 36) 9 12.9

Note: 1 USD =80 BDT

Table 2. Distribution of the respondents according to their attitude towards the use of agro- chemicals
in rice cultivation

Categories Number Percentage Mean SD
A. Less favorable attitude (up to 76) 6 8.5
B. Moderately favorable attitude (77-83) 52 74.2
C. Highly favorable attitude (over 83) 12 17.3 79.73 4.48
Total 70 100

Note: A = Low: Mean — 2SD < B < Mean — SD; B = Moderate: Mean - SD < C < Mean +SD; C =
High: Mean + SD< D < Mean + 2SD; Range = 63-85
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Table 3. Relationship among respondents’ characteristics and their attitude towards using agro-

chemicals in rice field

Variables Coefficient (B)  SE t-value p

1. Age -0.075 0.062 -1.211 0.228
2. Educational qualification 0.258 0.290 0.892 0.374
3. Family size 0.419 0.296 1.416 0.159
4. Farm Size 0.269 5.780 0.047 0.963
5. Farmer’s Annual income ™ -0.081 0.023 -3.581 0.000
6. Extension media contact 1.235 0.160 7.718 0.000
7. Training received 1.358 0.821 1.654 0.100
8. Knowledge on use of agrochemical ©*  -0.791 0.150 -5.289 0.000

Note: R = 0.685, R? = 0.469, Adjusted R* = 0.439, Critical Value of F = 15.590, and "p<0.001

4, Conclusions

More than seventy percent of the farmers had
moderately favorable attitude towards the use of
agro-chemicals in rice cultivation. This was
perhaps because a considerable proportion of the
farmers did not have enough training exposure,
had moderate use of source of information and
extension media contact.

Most of the farmers of the study area were
middle aged, had medium family size, all had
small farm holding and had primary level of
education with an annual income of 55 to 110
thousands BDT (between 1355 USD). Most of
them had medium extension contact and medium
knowledge on agro-chemical use. All these
characteristics had impact on the farmers’
attitude towards using agro-chemicals. In
addition to this, family annual income, extension
media contact and knowledge on agro-chemical
use had influence on their attitude towards the
use of agro-chemical. Therefore, better annual
income, more and more contact with different
extension media and good knowledge of using
different types of agro-chemicals in rice fields of
the respondents influenced them to form more
favorable attitude towards using agro-chemicals
in rice fields.

Based on the above observations,
recommendations may be put forward for further

policy formulation. Steps may be taken to impart
agro-chemicals, fertilizers and pesticides related
training to farmers and effective extension
services should be needed for the development
and popularization of sustainable agriculture.
Mass media, GOs and NGOs may play a vital
role in this regard.
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