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ABSTRACT

The purpose of this study was factors affecting feasibility of precision agriculture. The search population
consisted experts in Iran. By using randomized sampling method, 186 selected as statistic sampling. The
methodological approach of this stud was descriptive-correlative. Validity of the instrument was

established by a panel of experts consisting of senior faculty members and research committee advisors.
Reliability analysis was conducted by using Cronbach alpha formula and result was 0.83.The results
showed that 2.7, 50 and 47.3 percent of experts expressed that feasibility of precision agriculture were
low, moderate and high respectively. The results of multiple regression analysis revealed that
technological factors explained a variation of 37.1 percent of feasibility of precision agriculture.
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INTRODUCTION

Undoubtedly, every one knows that importance of the food and nutritional security are among the
challenges of the population in one hand and shortage of the cultivable lands in other hand, have moved
the humankind towards increasing the performance in the level unit. Furthermore, the lack of water and
sensitivity of the scientists to preservation of the environment and of the energy resources has caused the
experts of the agriculture sciences to develop the new methods in the management of the farm, optimize
the in puts consumption, and increase the performance and finally raise the economical yield. The
precision agriculture entered the new technology world in the direction of such purposes (Sadeghipour,
2007). In fact, the precision agriculture is a systemic technique for the selected management of the
product and agricultural lands based on their certain needs; meanwhile, many specialties have been
applied and the newest tool and information technology methods have been integrated in order to
rehabilitate the directors for access to a better understanding of their farms conditions and the better
control of them (Alboozahr, 2004). More exact application of the inputs through the precision agriculture
many decreases the undesired bioenvironmental consequences (Mondal and Tewari, 2007; Robert et al.,
2002; Daobermann et al., 2004).

Iran as a developing country, consist many capabilities for exploitation of the precision agriculture. Given
the existence of the wide agriculture lands, the problem of the shortage of irrigation water, being semiarid
of the most of the regions of the country and regarding the information technology level and also the
current machines that can be changed to the semi-intelligent ones by installation of some systems, the
precision agriculture can be applied given some preparations. The precision agriculture concept that has
been grounded based on the information technology, has been changed to an interesting view for the
management of the natural resources and achieving the modern development of the firmament agriculture,
and has given a new concept of the permanent application of the agricultural resources (Wang, 2001).
This concept can prepare the various productive methods for the agricultural producers by allowing the
precision management of the inputs (Watson et al., 2005). Increasing of the product profit and in
conclusion, more production of the nutritional materials due to the increase of the population,
optimization of the consumption of the restrict resources such as water, seed and fertilizer, reduction of
the bioenvironmental and ecological effects, reduction of the costs, reduction of erosion and reduction of
the agricultural losses and employment of the intelligent machines are among the precision agriculture
purposes (Reichardt and Turgens, 2009).
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In study about the recognition of the technological educational needs of the agriculture experts for
adoption of the technologies of the remote testing in the precision agriculture in Pakistan, it was
determined that two variables of age and work precedence have a significant correlation with the
knowledge of the agriculture experts about the concepts of the remote testing. In the regression analysis, it
was determined that the work precedence is significant in the explanation of the difference in the
knowledge of the experts (Ashraf, 2007).

Batte (2010) Conducted a research in relation to the adoption of the precision agriculture tool by the
farmers and selected 3500 farmers with the income of 50000 Dollar or more and results were obtained
that adoption rate and the way of the precision agriculture adoption depend on the factors such as the farm
area, annual income of the people and the plant kind.

Najafabadi et al., (2011) Showed that the legitimate, technological, educational and economical factors
are necessary for the development of the precision agriculture, so that they explicate the changes of the
precision agriculture in percentages as the following: the technological factors about 15 percent; thy
economical factors about 20 percent; the educational factors about 18 percent and the legitimate factors
about 11 percent.

Reichardt et al., (2009) Showed that the reduction of the technological costs, assertion of the benefits of
the precision agriculture and the development of the same standard for compatibility among the different
resources are the most important pre-need of the adoption of the precision agriculture in Germany. Also
the specialized educational courses about the precision agriculture can be effective in the adoption of the
precision agriculture.

Kutter et al., (2009) Obtained these results about the role of the communications and interactions in the
adoption of the precision agriculture that the common making the technological operations of the
precision agriculture to be common, and the application of the external resources can be effective in the
reduction of the costs and the adoption of the precision agriculture.

Winstea and Fulton (2010) Showed that the precision agriculture is a way for the intense management in
the farms and the adoption of the precision agriculture in US increases quickly among the farmers, also
they use the technologies of the precision agriculture to apply better the inputs, resolutions and the
management of the information.

Velania et al., (2010) Showed that the US farmers use extension as an information resource for the
precision agriculture. Also the younger and more knowledgeable farmers with the better income tend
more to use the extension as the information resource for access to the precision agriculture. Also the
precision agriculture helps the extensional program to be designed better. The precision agriculture is
fulfilled in the tropical parts of the big farms in Mexico and South Africa (Swinton and Lowenberg,
2006). Program of the integrative cultivation management with GIS for tea is developing in India
(Mondale and Basu, 2009).

Adrin et al., (2007) divide the precision agriculture benefits to 3 groups in a study under the factors
affecting the adoption and application of the precision agriculture: 1-the economical benefits: 2-using the
information for the management strategies; 3-the environmental information.

Argentina, Brazil, China, India, Malaya among the developing countries and the other countries have
began to adopt the precision agriculture factors specially in their farms, But still the adoption had been
very limited (Srinivasan, 2006).

The purpose of this study was to determine effect of factors on feasibility of precision agriculture. In
order to achieve this objective, specific objectives are presented as below:

o Study of feasibility of precision agriculture

¢ Relation of social, economical, educational, technological and policy making factors with feasibility of
precision agriculture
e The role of social, economical, educational, technological and policy making factors on feasibility of
precision agriculture
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MATERIALS AND METHODS

In relation to objective, this research is functional, since the results can be employed by programmer and
policy makers. In order to reach precise and reliable data we used quantitative method. Because this
research simply investigates existed conditions and defines them and there is no possibility to control or
manipulate the variables, it is descriptive.

Because the gathering of information about the views, beliefs, thoughts and behaviors or group
characteristics of a society is statistical and also it is under recognition, so it is measuring. Furthermore,
because it investigates and analyzes the relations between independent and dependent variables, it is
correctional. Statistical society of this research involve all the gathering experts of agriculture
organization in Mazandaran Province, Iran (N=360).

Random sampling has been used in this research and the community was sampled by using of Cochran
formula (n=186). Content and face validity were established by a panel of experts consisting of faculty
members and some specialists. Minor wording and structuring of the instrument were made based on the
recommendation of the panel of experts.

We gave the questionnaire to 25 experts which were similar to statistical society in regional, economical,
cultural and social conditions. After gaining the data concluded the Cronbach alpha coefficient for all the
variables with degree scale of 83%. Dependent variable was feasibility of precision agriculture.
Independent variables include social, economical, educational, technological and policy making factors.
In order to determine the social factor we measured 6 questions, 5 questions for economical factors, 9
questions for educational, 8 questions for policy making and 6 questions for technological (none=0, very
low=1, low=2, average=3, high=4, very high=5).

Consequently, the minimal score for social, economical, educational, policy making and technological
was zero and the maximal was 30, 25, 45, 40 and 30, respectively.

Table 1: Validity of research variables

Variables Cronbach alpha
Social factors 0.77
Economical factors 0.79
Educational factors 0.85
Policy making factors 0.75
Technological factors 0.75
Feasibility of precision agriculture 0.86

RESULTS AND DISCUSSION

Feasibility of precision agriculture

The feasibility of precision agriculture was measured by 18 questions including: 6 pieces spectrum of
likret. Score giving to the mentioned spectrum was as follows: none=0, very low=1, low=2, average=3,
high=4, very high=5. Then, the maximum score was 90, and the minimal was zero.

Table 2 illustrates the mean, coefficient of variance (C.V) and the rank of each question related to
feasibility of precision agriculture, from the viewpoint of experts. According to the table, establish of
multi-courses teams include agriculture scientists, training experts related to precision agriculture and
constant joint between research and execution had been important related to feasibility of precision
agriculture. Table3 shows the feasibility of precision agriculture.

According to results, 2.7 percent of experts expressed that feasibility of precision agriculture was low, 50
percent answered that it was moderate and the last 47.3 percent answer was high and very high. The mean
of feasibility of precision agriculture was 54.8 and its measure standard deviation (SD) was 10.9.
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Table 2: Priority of related questions with feasibility of precision agriculture

Items M SD CV Rank
Establish of multi-courses teams include agriculture scientists 3.68 0.87 0.236 1
Training experts related to precision agriculture 3.69 101 0.274 2
Constant joint between research and execution 341 0.96 0.283 3
iznéee \g&ppa;;a;gganft?ire:ppl|cat|on of the low- cost strategies especially in 342 105 0308 4
E&ﬁ;r;gg;&;gtj Izéllzwrdesupportmg the private sector in order to in vest in the 328 106 0322 5
Present of Information related to precision agriculture 3.66 118 0.323 6
Reveal of advantages of precision agriculture 3.28 093 0324 7
Government investment rate for development of precision agriculture plans  2.98 1.13 0.347 8
Establish of research station of precision agriculture 299 1.09 0.367 9
Accomplishment of research projects in field of precision agriculture 294 109 0.373 10
,:)\(pppelriicear;t(iig g;pé?iem;?]wesﬂfscision management systems based on the 261 102 0391 11
Dispose seminar and conference in field of precision agriculture 2.70 1.07 0.397 12
Training of initiator' farmers in field of precision agriculture 3.23 129 0.400 13
Access to internet in the rural 260 115 0.442 14
Education of farmers related effect of use of chemical matters 2.84 127 0.449 15
Evaluation of the farming systems in relation to the environmental effects 2.31 1.07 0.463 16
El?elcl:tilscizln ng]‘?ilélsj | toufr etf;(r-:‘n sﬁaﬂ;%ai?g; can be effective in the possibility of 953 1923 0485 17
Performance of government for land consolidation 2.28 130 0572 18

None=0, very low=1, low=2, average=3, high=4, very high=5

Table 3: feasibility of precision agriculture from the viewpoints of participants

Situation Frequency Percentage Cumulative percentage
Very low(0-18) 0 0 0

low(19-36) 5 2.7 2.7

Moderate(37-54) 93 50 52.7

High(55-72) 77 41.4 94.1

Very high(73-90) 11 5.9 100

Total 186 100 -

M =548 SD =10.9

Relation of Social, Economical, Educational, Technological and Policy Making Factors with

Feasibility of Precision Agriculture

Fourth table showed intensity, relation orientation and a meaningful level of social, economical,
educational, technological and policy making factors with feasibility of precision agriculture. As the table
shows technological factors have 99 percent of meaningful and positive relation with feasibility of

precision agriculture.
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Table 4: The relation of social, economical, educational, technological and policy making factors
with feasibility of precision agriculture

Variables Pearson correlation coefficient Significant level
Social factors 0.034 0.641
Economical factors 0.090 0.221
Educational factors 0.044 0.554
Technological factors 0.609** 0.000

policy making factors 0.039 0.597

*p<0.05 **p< 0.01

The Role of Social, Educational, Economical, Technological and Policy Making Factors on Feasibility
of Precision Agriculture

In order to predict the role of research variables on feasibility of precision agriculture, we used step by
step regression. Analyzing the regression enables the researcher to predict the variance of dependent
variable through independent variables and determine the role of every independent variable in
explanation of dependent variable. In step by step method, the strongest variables enter the equation one
after another. This process goes on until the errors of meaning exam reaches to 0.05 errors. Results
showed technological factors enter the equation in one of step. This means that technological factors have
the influence on feasibility of precision agriculture. This factor alone explained 37.1 percent of variance
in dependent variable.

Table 5: Analyzing the regression of feasibility of precision agriculture

Step R R Square Adjusted R Square F sig

1 0.609 0.371° 0.367 108.43 0.000

a: technological factors

Table 6: The standardized and non- standardized coefficients of feasibility of precision agriculture

Variables B Beta t Sig
technological factors 1.59 0.61 10.41 0.000
Constant 29.08 - 11.39 0.000

According to the amount of beta in table 6, we can write the regression equation as follows:

Y=0.61X;

X, =technological factors

Conclusions

This study aimed at studying the feasibility of precision agriculture, indicated that half of the respondents
(47.3 percent) believed that feasibility of precision agriculture was high. According of results establish of
multi-courses teams include agriculture scientists, training experts related to precision agriculture and
constant joint between research and execution had been important related to feasibility of precision
agriculture. Results from analyzing the Pearson correlation showed that technological factors have 99
percent of positive and meaningful relation with feasibility of precision agriculture. Results show that the
correlation level of technological factors with feasibility of precision agriculture was equal to 0.61.
According to Davis table these correlations were in high level. Furthermore, the results of step- by- step
regression illustrated that technological factors explained 37.1 percent of variance of feasibility of
precision agriculture. These results conform to the researches of Shirkhani (2009); Ashraf (2007); Adrin
et al., (2007); Nagafabadi et al., (2011); Kutter et al., (2009); Winstead and Fulton (2010); Batee (2010).
According on result suggest that establish of multi-courses teams include agriculture scientists and
inclusion of the policies of the precision agriculture plan in the national developmental programs of the
country and the valuation of these plans after their implementation for more proper carrying out of the
mentioned plans in the next cultivation season and establishment of the research centers and using some
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programs for the application of the precision agriculture and gradual transformation of this technology to
the special regions can spread the possibility of the precision agriculture. Also education and training of
the specialized and skilled human force, increasing of the interactions and coordination between the
research parts and exertion for more partnership of the farmers, experts and researchers in relation to the
precision agriculture implementation and the exact survey and of the forms and the current status of the
farmers for the recognition of the results of the researches in the fulfillment of the precision agriculture
can pay the way for the precision agriculture in the country.
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