Quarterly Journal of Environmental Education and
Sustainable Development
Vol. 8, No. 4, Summer 2020 (133-144)

Sl Ayl g Cow jlace (305901 ¢ cals aolilad
(\\"Y’—\\‘\‘) WA Ll e yles 0jledd cpidin Jlo

Determinants of Farmers' Intention to Use Eco-Friendly Technologies:
Pheromone Trap to Control of the Rice Pests in Simorgh County

Sakineh Mehdizadeh', ‘Mohammad Sharif Sharifzadeh’, Gholam Hossein Abdollahzadeh®

1. M.Sc. Student in Agricultural Extension, Gorgan University of Agricultural Sciences and Natural
2. Resources Associate Professor, Faculty of Agricultural Management, Gorgan University of Agricultural
Sciences and Natural Resources
3. Resources Associate Professor, Faculty of Agricultural Management, Gorgan University of Agricultural
Sciences and Natural Resources

(Received: 16.04.2019

Accepted: 10.08.2019)

ddlland 590 1w Jdammo b HB 5o (SIS 59U & 355 (ST O13H9Ls” wad (oGS (pusd
& P Oliw g 33 g SBT 5057 Sl (Fgo p Sl 351

" o8 3allne Cymmod 0813y b s phesme” ¢ 081 3 ugs 4w
otf,f@:,bGu,55”%r,mti;;m;d_ﬂ.umi,uuw”w@,;m)\wu,tf.\
otf,?@:bcu,w),usry,@\;‘Qﬁgﬁaﬁum)wu.v
o@f@bcu,éwuﬁ}uati:.;mgd_,_ho,&mwgmr

(YFRAL-0/14 1 b pdy

Abstract:

Sustainable agriculture depends on the use of eco-friendly
technologies by farmers. This research was conducted to
identify and evaluate farmers' intent to use pheromone
traps for controlling rice pests in paddy farms of Simorgh
County, Mazandaran Province. Methodologically, this
research was carried out using a questionnaire-based
survey. The statistical population of this research included
1,500 farmers in 29 villages of Simorgh County, in which
204 farmers were selected using Cochran formula.
Samples were selected using proportionate stratified
random sampling. The formal and content validity of the
questionnaire was based on experts' opinion and its
reliability was calculated based on Cronbach's alpha
coefficient. Cronbach's alpha coefficient was calculated
between.70 and.80 for the scales of research variables.
Data were analyzed using SPSS 20 software. The results
showed that 33.8% and 16.7% of the respondents intended
to use pheromone traps relatively strongly and strongly,
respectively. The regression path analysis method was
used to identify the direct and indirect effects of
independent variables on the final dependent variable of
intention to use the pheromone traps. The results of the
path analysis showed that subjective norms had the most
direct effect on the dependent variable (intention to use)
(r=0.947). In terms of total direct and indirect effects, the
perceived barrier to use with a total impact of 1.373 was
in the first place. According to beta coefficients, the
variables of attitude, behavioral control, and subjective
norms had total effects of 0.391, 0.690, and 1.076,
respectively.
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Introduction

Rice cultivation is the dominant pattern of
agricultural production in the northern region
of Iran. A considerable portion of the crop is
lost due to pest and disease attacks annually
(Salami & Khaledi, 2001). This has led to the
widespread use of a variety of chemical
pesticides which have caused harmful effects
on human health and the environment
(Razzaghi Borkhani et al., 2012). Recently, by
the intensification of cultivation and the
increase in pest outbreak, using pesticides
have been increased considerably which
requests the need for using diverse strategies
to control pest damages. One of these
strategies is Integrated Pest Management
(IPM). IPM as an alternative concept of pest
control suggests a wide range of agricultural,
biological, chemical, and mechanical methods
for rational pest control. IPM pursues both
goals of minimizing the damage to the
environment and gaining the maximum
economic benefit simultaneously.

Currently using pheromone traps as a new
method to control pests was well identified
among farmers as the most practical way to
control harmful insects. Pheromones transmit
chemical messages within species and trigger
short-term behavioral responses. Pheromones
are messengers that stimulate members of a
particular group of plants or animals.
Therefore, the increasing emphasis on IPM,
especially the use of pheromone traps, is a
tangible option to control pests and reduce the
use of chemical pesticides in farm fields. In
particular, it is estimated that it is possible to
reduce dependency on pesticides by 35 to 50
percent without reducing the yield of the
product (James et al., 1996).

The aim of promoting IPM practices (such as
biological control and pheromone traps) is to
identify the natural enemies of each pest in the
area and use their ability and function to
control the pest. The purpose of this strategy
is not to eliminate all harmful pests, but to
reduce their population to the point where
they cause the least damage to the farm or the
environment. While after two decades of
effort to promote IPM practice in a farm field,
there is still a long road to achieving full
adoption by farmers. Moreover, the

implementation of IPM methods (including
pheromone telephony) faces many
institutional, socio-economic, information,
and institutional constraints (Abdollahzadeh et
al., 2015). Attributes of the biological control
method and certain perceptions of farmers,
such as compatibility of the technology (i.e.,
consistency with existing wvalues, prior
experiences, and needs of farmers), perceived
self-efficacy about the method, facilitating
conditions (i.e., technical support), perceived
usefulness and ease of use of the technology
were significant factors for the adoption
(Abdollahzadeh et al., 2017). That is why
farmers accept such innovation when they
have an accurate assessment of the problems
and obstacles to its application according to
their conditions. In this regard, barriers and
constraints are often considered as a
mediating factor that shows the willingness
and intention of farmers to accept biological
control methods such as pheromone traps
(Greiner et al., 2009).

This research aimed to identify the
determinants of farmers' intent to use
pheromone traps for controlling rice pests in
paddy farms of Simorgh County, Mazandaran
Province. Currently, 1500 farmers are
cultivating rice in Simorgh County and
actively involved with biological control.
Additionally, 62 extension courses and 395
personal training courses about sex
pheromone were provided for farmers in this
area. During the same period, 352 pheromone
traps were distributed among farmers in the
area. Despite the evidence that the use of
pheromone traps is not common among
farmers on the study site, the question arises
as to what factors have led paddy farmers to
use pheromone traps in their paddy fields.
Literature review: several studies about the
adoption of IPM methods are available in
Iran. Veisi et al. (2011) studied the farmer's
behavior in the adoption of IPM technologies
in rice-growing fields. Findings revealed that
57.5% of adopters practiced the technologies
of IPM through execution of biological
control practices, however, adaptors were in a
better state in terms of knowledge, attitude,
planning horizon, the area under cultivation,
and free from a need for off-farm income
sources in comparison with non-adaptors
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adaptors who were of an older age group.
Results showed that knowledge, attitude,
planning  horizon, access to inputs,
membership in a local group as well as soil
quality influence directly the adoption
behavior, while land tenure influence
negatively the adoption behavior.
Abdollahzadeh et al. (2017) found attributes
of the biological control method and certain
perceptions of farmers, such as compatibility
of the technology (i.e., consistency with
existing values, prior experiences, and needs
of farmers), perceived self-efficacy about the
method, facilitating conditions (i.e., technical
support), perceived usefulness and ease of use
of the technology were significant factors for
the adoption of the use of biological control
with Trichogramma spp. for the management
of the Asiatic rice stem borer in rice fields of
Iran. Another study by Abdollahzadeh et al.
(2018) revealed farmers who believed in the
efficacy of biological control as a pest
management method measure were more
likely to have a positive attitude towards
biological control, while those who perceived
more barriers to biological control use were
less likely to have a positive attitude towards
biological control.

Parsa et al. (2014) studied the opinions of
IPM professionals and practitioners from 96
countries and concluded that the lack of
adequate training and technical support was
the most important factor in farmers'
reluctance to use IPM methods. Terano et al.
(2015) examined the factors influencing
paddy farmers' intention to adopt sustainable
agricultural activities in Malaysia and showed
that attitude, perceived behavioral control,
age, method of storing chemical inputs,
knowledge of IPM methods and good
agricultural practices impact the intention to
use sustainable agricultural activities.

This study aimed to determine the factors
affecting farmers' intentions to use the sexual
pheromone traps in paddy fields and
employed the Theory of Planned Behavior
(TPB) (Ajzen, 1991) to accurately explaining
the influence of attitude, control of perceived
behavior, mental norms in farmers’ intention.
Perceived barriers to use as external variables
(Abdollahzadeh et al., 2018) was added to the

main constructs of TPB. The conceptual
model of this study and the variables entered
into this model are presented in Figure 1.

Perce
ived
barriers to

Perc
eived
behavior

Figure 1: Conceptual model of research

Methodology

This is a survey study and used the researched
made questionnaire for data gathering. The
questionnaire consisted of two parts. The first
part included questions related to farmers and
farm  characteristics. The second part
measured farmers’ perceptions of each
variable in the conceptual model. This part
consisted of 38 items measuring the five latent
variables; l-intention to use (6 items), 2-
attitude to use (9 items), 3-subjective norm (6
items), 4-perceived behavior control (7 items)
and a 5-perceived barrier to use (10 items).
Likert-type scales from 1 to 5 with endpoints
of 'strongly agree' and 'strongly disagree' were
used for storing all items. We used the mean
score of all the items of each construct as a
representative variable of that construct into
statistical analysis. The face and content
validity of the questionnaire was investigated
and confirmed by several experts from the
Jihad Agricultural Management of the County
and members of the research team. To
investigate the reliability of constructs, the
Cronbach's alpha coefficient was calculated.
All of the resulting five constructs achieve a
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Cronbach's alpha >0.70 signify the reliability
of the research questionnaire.

The target population for this study consisted
of 1,500 rice farmers within 29 villages of
Simorgh County, Mazandaran province. The
area is known for considerable consumption
of pesticide inputs, given that insect pests and
fungal diseases destroy a considerable
proportion of rice produce almost every year
(Abdollahzadeh et al., 2015). The main crops
grown in the province are Rice, citrus fruits,
wheat, soybeans, rapeseed, kiwi, vegetables
and summer vegetables, strawberries, corn,
and clover. The area under rice cultivation in
the study area is about 2908 hectares. 1745
hectares belong to local variety and 1163
hectares belong to high-yielding variety
(Mazandaran Agricultural Jihad website,
1397). The samples were calculated to 204
rice farmers using the Cochran equation
(Bartlett et al., 2001). Using the random
sampling method based on proportional
allocation, the samples were chosen from all
29 villages. After excluding questionnaires
with missing information, a total of 204
questionnaires met all the required criteria of
the survey. Data were analyzed using the
statistical software SPSS 20 for Windows.
Summary statistics, Mean, standard deviation
(SD), coefficient of variation (C.V), frequency
distributions, and path analysis were used to
describe and interpret data.

Findings
Sociodemographic
respondents

The basic socio-economic characteristics of
the farmers are provided in Table 1. The
majority of respondents were men (99%). The
average age and the farming experience of
respondents were about 52 and 30 years
respectively. The education level of most
respondents is not very high; 74.8% of the
respondents had primary education, 18.62%
had secondary education, 16.20% had high
school education, 44.14% had a diploma and
13.20% had a college education. Also, the
main occupation 74% of respondents was
agricultural, and most farmers were not

characteristics of

members of any organization. Most farmers
were small scale farmers and the average total
land area under ownership was slightly more
than one hectare. 76% of farmers had second
cultivation after rice harvesting and 36.8%
cultivated clover. 74.5% of the respondents
used local rice variety and 66.2% prepared
their required seeds from local Agriculture
Jihad Centers. About 46% had three
farmworkers. The majority of farmers
(86.8%) sell their produced rice to dealers.
The majority of respondents (56.4%) have
been using biological control for 9 years or
more. 81.9% of farmers attend in extension
courses and the average number of
participation in extension programs was
between 5 to 10. Most farmers evaluated the
effectiveness of extension programs for
promoting pheromone traps at a medium
level.

Describe farmers' intentions to use
pheromone traps

The overall mean of the intention to use sex
pheromone traps was high (average = 3.71),
and the average of all items of this variable is
more than 3 (Table 1). This suggests that most
paddy farmers intend to use pheromone traps.
The item ‘I intend to use pheromone trap to
produce a healthy product’ had the highest
mean score (4.446) and the item ‘I intend to
encourage other farmers to use pheromone
trap’ had lowest mean score (3.8). About 50%
of respondents had a strong and relatively
strong intention to use pheromone traps and
the other half of the respondents had a weak
and relatively weak intention to use such traps
in their farm (Table 2).

Describe attitudes toward the use of sex
pheromones

The items of respondents' attitudes toward
the use of sex pheromones are presented in
Table (3). Overall, most of the farmers
(65.7%) had a positive and relatively positive
attitude towards using sexual pheromone
traps, and 34.3% had a negative and relatively
negative attitude in this regard (Table 4).



Quarterly Journal of Environmental Education and Sustainable Development (Vol. 8, No. 4, Summer 2020) 137

Table 1. Intent of respondents to use pheromone trap

Indicators Mean S.D CV Rank

I intend to use a pheromone trap to produce a healthy product 4.44 0.51 0.11 1

Despite the greater influence of chemical pesticides, I tend to use the

pheromone trap to control rice pests in the field. 4.19 0.79 0.18
I tend to use the pheromone trap to reduce the cost of spraying. 4.03 0.87 0.21
I would like to fight with the pheromone trap on the farm. 4 0.89 0.22

In the event of government subsidies and easier access to the market, 1
intend to make a pheromone trap with my wealth.
I intend to encourage other farmers to use a pheromone trap. 3.8 0.88 0.23

3.9 0.86 0.22

[«) NV, N SN VS I 9]

Table 2. Level of respondents' intention in using pheromone trap

Level frequency Percentage Cumulative Percentage
Weak 41 20.1 20.1
Relatively weak 60 29.4 49.5
Fairly strong 69 33.8 83.3
Strong 34 16.7 100

Mean: 3.71 SD: 0.68

Table 3. The attitude of respondents to the use of pheromone trap

Indicators Mean S.D CV Rank

The existence of a suitable market for healthy rice increases the

. X 4.77 0.47 0.09 1
incentive to use the pheromone trap.
By using a pheromone trap, we respect the rights of consumers in 457 0.49 0.10 )
rice pest control.
Using the pheromone trap helps protect the environment. 4.55 0.51 0.11 3
Farme.rs are responsible for reducing the use of chemical pesticides 445 0.54 012 4
on their farms.
By using a pheromone trap, a healthy product is produced. 4.38 0.6 0.13 5
With the spread of various diseases caused by the use of pesticides,

. ) . 4.18 0.59 0.14 6
the use of a pheromone trap is essential and important.
Imple'men‘gatlon of the use of the pheromone trap is effective in 37 0.61 016 7
reducing rice pests.
The use of non-chemical countermeasures, despite the slow pace of
. . . . 3.71 0.69 0.18 8
impact compared with chemical methods, is valuable.
The pheromone trap operation is a time consuming and costly 289 11 0.38 9

process.

Table 4. Level of respondents' attitude toward using pheromone trap

Level frequency Percentage =~ Cumulative Percentage
Weak 13 6.4 6.4
Relatively weak 57 27.9 343
Fairly strong 91 44.6 78.9
Strong 43 21.1 100

Mean: 4.23 SD: 0.24

Describe the items of perceived behavioral control

Perceived behavioral control implies that an individual's perception of the ease or difficulty of
performing the desired behavior, and the resources and opportunities required to perform the
desired behavior (Table 5). 34.3% of respondents revealed that they have a weak ability to use
sexual pheromone traps to combat pests, and they believe that it is difficult to use this technology
in paddy fields. About 41% also stated that using this technology in paddy fields is relatively easy
and they can use this technology in their paddy fields (Table 6).
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Table 5. Respondents' Perceived Behavior Control in using a pheromone trap

Indicators Mean S.D C.V Rank
Learning to use pheromone traps will control more of my rice farm pests. 4.69 0.69 0.14 1
% ;:la:in reduce the use of chemical pesticides by using pheromone traps in my 442 076 0.17 )
I have the knowledge and skills to use pheromone traps on my farm. 428 0.78 0.18 3
It's easy for me to learn how to use and use pheromone traps in the rice field. 4.14 0.82 0.19 4
I can help other farmers in the use of pheromone traps in rice. 390 0.89 0.22 5
The use of pheromone traps does not require much effort. 3.62 1.06 0.29 6
I can use pheromone traps on my farm without the help of others. 3,59 1.13 0.3l 7

Table 6. Level of the Respondents' Perceived Behavior Control in using pheromone trap

Level frequency Percentage ~ Cumulative Percentage
Weak 22 10.8 10.58
Relatively weak 70 343 45.1
Fairly strong 83 40.7 85.8
Strong 29 14.2 100

Mean: 3.94 SD: 1.07

Describing the items of mental norms

Perceived subjective norm refers to the
perceived social pressure from colleagues and
friends to do or not to do the target behavior.
According to the results (Table 7); about 66%
of respondents did not care much about the

mental norms and social pressures exerted by
neighbors on the use of pheromone traps in
paddy fields. While about 64% of the
respondents stated they cared about norms and
social pressures exerted by colleagues (Table
8).

Table 7. Description of the subjective norms of respondents regarding the use of pheromone trap

Indicators Mean S.D C.V Rank
Other farmers will also use the pheromone trap in the future. 4.19 0.63 0.15 1
The opinion of t'he' local agricultural experts regarding the use of the 416 0.69 0.18 )
pheromone trap is important to me.
Village council members believe those pheromone traps are very
important for the health of the product. 411 0.88 0.24 3
The people who matter to me think that I should use a pheromone trap 405 1.05 032 4
on my farm.
Most family members encourage me to use fennel traps on the field. 3.31 1.1 0.33 5
Most farmers have used pheromone traps on their farm. 2.65 0.92 0.34 6

Table 8. level of the subjective norms of respondents regarding the use of pheromone trap

Level frequency Percentage Cumulative Percentage
Weak 90 44.1 44.1
Relatively weak 45 22.1 66.2
Fairly strong 54 26.4 92.6
Strong 15 7.4 100

Mean: 3.87 SD: 0.75

Describe items of a perceived barrier to use
pheromone traps

The item ‘lack of easy access to pheromone
trap and difficulty in providing them’ had the
highest mean score (4.02) and the item ‘lack
of access to fresh pheromone trap’ had lowest
mean score (2.73) (Table 9). According to the

results of Table 10, about 52% of the
respondents perceived the barrier of use
pheromone traps as relatively low and low
level. 48% of respondents perceived the
barrier to the use of pheromone traps in paddy
as relatively high or high.
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Table 9. Description items of a perceived barrier to using pheromone traps

Indicators Mean S.D (OAY Rank
Lack 9f easy access to pheromone trap and difficulty in 402 0.50 0.12 1
providing them
Lgck of support of agricultural experts and extension agents in 389 0.55 014 )
this regard from farmers
Lack of timely delivery of pheromone trap to farmers 3.70 0.57 0.15 3
Need to spray with pesticides in some contaminated areas that 3.68 0.60 0.16 4
have been removed from the function of the pheromones. ’ ’ '
Lack of information and training on the use of pheromone trap 3.35 0.61 0.18 5
There is no extension agent and expert familiar with this issue 3.33 0.68 0.2 6
The problem of identifying the economic threshold of the pest 3.21 0.70 0.21 7

The difficulty of installing and adjusting the distance between
the traps in the field (not observing the appropriate distance 3.03 0.71 0.23 8
between the traps)

Effectiveness of pheromone trap in eliminating pests 2.83 0.73 0.25 9

Lack of access to fresh pheromone trap 2.73 0.75 0.27 10

Table 10. Level of the respondents' perception of problems in using pheromone trap

Level frequency Percentage Cumulative Percentage
Weak 52 25.5 25.5
Relatively weak 54 26.5 52
Fairly strong 40 19.6 71.6
Strong 58 28.4 100
Mean: 3.18 SD: 0.56
Correlation results the perceived barrier to use pheromone traps
There is a positive and significant with intention, attitude, behavior control, and
relationship between the variables of attitude, subjective norm. Therefore, if the problems
behavior control, and subjective norm to use perceived by farmers decrease, their intention,
pheromone traps. In contrast, there is a attitude, perceived behavior control, and the
negative and significant relationship between subjective norm will decrease.

Table 11. Correlation between the intention to use pheromone traps and independent variables
Behavior  Subjective

Intention  Attitude Perceived barriers

control norm
Intention 1 *%(0,771 **(0.879 *0.926 *%.0.701
Attitude 1 **().824 **(,725 *%.(.829
Behavior control 1 *%(.993 *%.0.825
Subjective norm 1 **.(0.768
Perceived barriers 1

* Significant at P < 0.05, ** Significant at P < 0.01.

Path analysis results we used multiple linear regression analysis to
To investigate the direct and indirect effect of test the re'search‘ hypotheses (Table ?2)- The
the independent variables on the dependent results, including the = standardized B
variable of farmers' intention use pheromone coefficient for each independent variable, R-

traps, path analysis has been used. Therefore, Square, an F-statistic for each regression
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model are reported in Table 12. The R square
value in the first model (dependent variable:
Intention) is 89.6, which shows that 89.6% of
the changes in the intention to use are
explained by the three variables of attitude,
subjective norms, and perceived barriers. 3
coefficient imply that attitude (B = 0.391),
subjective norms (B = 0.947) and perceived
barriers (B = 0.253) have a direct and
significant effect on the intention to use
pheromone traps, while the behavioral control

(B = 0.117) has no significant effect on
predicting the dependent variable. The
Durbin-Watson values all fell in the range
from 1.5 to 2.1 (Table 4), which indicated that
the residuals were mnot correlated and
autocorrelation was not a problem in our
study.  Moreover, the presence of
multicollinearity =~ was  investigated and
revealed that the wvariables did not show
severe multicollinearity problems.

To investigate the effects of intermediate

Table 12. Regression analysis of factors affecting the intention to use pheromone trap

Variables B Variables  Beta value  t value Sig.
Dependent variable: Intention

Constant coefficient 4.50 0.651 - 6.91 0.000

Attitude 1.10 0.131 0.391 8.396 0.000

Behavior control 0.075 0.051 0.117 1.476 0.142

Subjective norm 0.864 0.059 0.947 14.624 0.000

Perceived barriers 0.294 0.053 0.253 5.561 0.000
Model summary: R2 = 0.896, F-value =436.93, Sig = 0.000

Dependent variable: Attitude

Constant coefficient 4.62 0.125 - 36.92 0.000

Behavior control 0.170 0.024 0.751 6.94 0.000

Subjective norm 0.107 0.031 0.331 3.47 0.001

Perceived barriers 0.190 0.025 0.463 7.60 0.000
Model summary: R2 = 0.821, F-value = 234.29, Sig = 0.000

Dependent variable: Behavior control

Constant coefficient 1.397 0.348 - 4.012 0.000

Subjective norm 1.044 0.050 0.729 20.804 0.000

Perceived barriers 0.482 0.064 0.265 7.548 0.000
Model summary: R2 = 0.899, F-value = 892.12, Sig = 0.000

Dependent variable: Subjective norm
constant coefficient 6.42 0.185 - 34.65 0.000
Perceived barriers 0.977 0.057 0.798 17.058 0.000

Model summary: R2 = 0.588, F-value = 290.98, Sig = 0.000

The greatest direct effect on the

variables the final effect coefficient has been
calculated by multiplying the beta coefficient
of variables in each path. Figure 2 shows that
the subjective norm, attitude and perceived
barriers have a direct and significant effect on
the intention to use. Perceived barriers,
behavioral control, and subjective norms also
have indirect effects through intermediate
dependent variables on the dependent
variable.

dependent variable is related to the effect of
the subjective norm (0.947). Regarding total
direct (includes indirect and direct effects),
perceived barriers with the total effect of
1.373 are in the first rank. Other variables,
attitude, behavioral control, and subjective
norm have the total effects of 0.391, 0.690,
and 1.076, respectively, and the behavior
control variable has no direct effect (Table
13).
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Figure 2. Path analysis for influencing variables on the intention to use pheromone trap (parentheses values
indicates the t and the significant level)

Table 13. Total effects of independent variables on the intention to use pheromone trap

Inj:ﬁzgi e;nt Indirect effects 3;1:;; Total effects
Attitude - 0.391 0.391
Behavior control 0.690 - 0.690
Subjective norm 0.129 0.947 1.076
Perceived barriers 1.120 0.253 1.373
Total 1.939 1.591 3.530

Conclusions and suggestions

The study found that about 35% of farmers
used pheromone traps, 30.9% mix of used
pheromone traps, and chemical control finally
23.52% used only chemical control to combat
rice pests. Results also revealed that there was
a positive and significant relationship between
all independent variables and dependent
variables (intention to use pheromone traps).
These results are consistent with the findings
of some prior studies (Bond et al., 2009). In
line with the results of some studies, including
Salari et al. (2015) and Sandoghi and Raheli
(2016), the results of this study also indicate
that the behavioral control has no direct and
significant effect on intention, but has an
indirect effect on the dependent variable
through the intermediate variable of the
subjective norm. The positive and significant
relationship between the two wvariables of
perceived barriers intention to use of
pheromone trap in paddy fields shows the
importance of the effort to mitigate barriers of
using pheromone trap such easy, fast, and
cheap access when pest outbreak.

Path analysis based on s series of the

regression model was used to examine the
hypotheses. According to the TPB, this
research has the final dependent variable of
farmers' intention to use pheromone traps, and
the variables of '"behavior control",
"subjective norm" and '"attitude" are
dependent. Also, the variables "perceived
barrier to using" were added to the basic
model because our previous field study
revealed that this variable has an important
role in constraining the adoption process of
new technology among rice farmers.

Hypothesis 1: subjective norms influence
the intention of paddy farmers to use
pheromone traps. The results showed that
among the three main constructs of TPB, the
greatest direct effect on the intention to use
comes from the subjective norm (total effect =
1.076). This result implies that there is
sufficient evidence to support this hypothesis.
This result is in line with the findings of
Yazdanpanah et al. (2016) who showed that
the subjective norms of greenhouse owners
are the most important predictor of their
intention to use biological control methods.
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Also, Bund et al. (2009) showed subjective
norms have a positive effect on behavioral
control and intention to use biological control
technology.

Hypothesis 2: Perceived behavioral control
connect positively to the intention to use
pheromone traps. The results showed that
behavioral control had no direct and
significant effect on the dependent variable.
But this construct has an indirect effect on the
intention to use the pheromone trap through
the variable of the subjective norm as an
intermediate variable (indirect and total effect
= 0.690). This finding is in line with previous
research by Salari et al. (2015) which revealed
that perceive behavioral control does not
affect livestock growers' intention regarding
animal welfare. Also, the results of Trano et
al.'s (2015) research showed that the variables
of attitude, perceived behavioral control, age,
storage method of chemical inputs and the
amount of knowledge and awareness of
integrated pest management methods and
good agricultural activities in general 76% of
the variable changes explain the intention to
use sustainable agricultural activities. Also,
the results of Fund and Rachel's (2016)
research showed that perceived behavioral
control and mental norms did not have a
significant effect on the prediction of
greenhouse owners. Consistent with this
finding Terano et al. (2015) showed that
attitude, perceived behavioral control, age,
method of storing chemical inputs, knowledge
of IPM methods and good agricultural
practices impact the intention to use
sustainable agricultural activities. Also, the
results of Sandoghi and Racheli (2016)
showed that perceived behavioral control and
subjective norms did not have a significant
effect on the greenhouse owners’ intention.

Hypothesis 3: perceive barriers to use
connect positively to the intention to use
pheromone traps.

The results of path analysis showed that the
perceived barrier to using (total effect =
1.373) has the greatest total effect on the
dependent variable. These results are
consistent with the results of a study by
Abdollahzadeh et al. (2015), which showed

that farmers’ willingness to accept biological
control methods depends on perceived
barriers to use to using biological control
methods.

Hypothesis 4: Attitudes affect the intention
to use pheromone traps. The results showed
that the attitude has a direct and significant
effect on the dependent variable (total effect =
0.391) which supports this hypothesis 4. The
results of the study of Abdollahzadeh et al.
(2018) showed attitude toward and intention
to use biological control by citrus farmers
indicated that most farmers have a positive
attitude towards biological control and intend
to use these methods in their farms. Also,
Bond et al. (2009) showed that attitude is the
most important factor influencing behavioral
intention. The results of the study by
Sabdoghi and Racheli (2016) showed that the
attitude can explain 37% of the changes in
greenhouse owners' intentions to adopt
organic products. Based on the above results,
it can be concluded that the TPB fits for
predicts determines of the farmers’ intentions
to use pheromone traps. The following
suggestions can be proposed to promote the
use of pheromone traps as an environmentally
friendly technology among paddy farmers:

(1) Given the positive attitude and intentions
to use more pheromone traps, it is necessary
to strengthen institutional, technical, and
financial support to promote the use of this
technology. Strengthen the skills of local
experts and provide specialized training is
effective. (2) According to research, the
perceive behavioral control due to its
relationship with farmers 'skills plays an
important role in increasing farmers'
willingness and intention to use these traps.
Therefore, increasing extension ad training
programs about long-term benefits and how to
use sex pheromone traps, with an emphasis on
improving farmers' skills and demonstrating
the effectiveness of these methods and
encouraging farmers to attend these courses,
can increase perceived behavioral control.

(3) Given the significant effect of subjective
norms on farmers' intentions to use
pheromone traps, the strategy of encouraging
family members and neighboring farmers to
use traps can potentially be effective. (4)
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Considering the positive effect of attitude,
pilot farms, and can be used to ensure the
effectiveness of pheromone traps.

Given that the perceived barrier to has a direct
and significant impact on the intention, so the
problems of farmers in understanding the
technical details, time, and conditions of use,
should be practically analyzed and solved in
technical training programs. (6) Given that
intention is an influential factor in the use of
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