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ABSTRACT

Precision farming is aglimpse to the future of agtiure in that management of agricultural prodectiinputs such as fertilizer,
lime, herbicide; seed and so on is implemented daselocal features of farm. The more precisionligpion of inputthrough
exact farming leads to reduce costs, increase faeome and reduce adverse environmental impacas, las a developing
country should be able to use precision farmindntetogies in agricultural development programstie future. In this regard,
a study was conducted in Ardabil province to sttity effective factors and barriers on the impleratoh of precision
agriculture from the perspective of agriculturalpexts of this province in 2011. This research ismfitative considering
paradigm and it's applied considering research msp. And also comparative-causative researchmethodsed in this
research and since there was identification anldlf&®arching, the research was survey researchtiéipants of this study were
experts of agriculture center of agricultural reselaes and center of agricultural training in Ardapirovince (N=365) who had
BA or MA degree in one of the branches of agricaltengineering and were employed in one of thetimeed organizations.
Research results showed that Cronbach's alpha wisilated for Likes spectra questions that resaswd6. With regard to the
obtained results it was evident that the effecgsramount of challenges and barriers to implemestision farming in Ardabil
with the mean of 3.94 and standard deviation ofis92xcessive".In this section the greatest impsicelated to “investment
costs"with the mean value of 3.92 and standard aten of 1.05and the least impact is related to ‘thecess’s being time-
consuming,” with the mean value of 3.49 and stashdbaviation of 1.07 respectively. And also coriielatamount of KMO
equals to .70 that is indicator of fithess of exigtcorrelations between data to factorial analydising factorial analysis
technique, four factors with specific values werend greater than 1. And variables as challenged difficulties that are
affecting the implementation of precision agrictdtiare classified based on the factorial loads afigr orthogonal factorial
rotation by varimax method in these factors andséhfactors have explained 62.75percent of the tahnce and only less
than 37.23 percent of rest variance were relatedhi factors that are not identified through fadébranalysis. Number of
extracted factors is given along with specific ealof each one, variance value of factors and cativel variance percent of
factors. Given the specific values of extracteddia; the "insight related" factor with varianceluas of 88.16 played a major
role in defining the variables. Then, the "agriculil" factor, "educational and promotional” factoand “financial and
equipment related" factorswere respectively inrthgt ranks.
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INTRODUCTION

From the beginning of this decade, precision fagrtiechnology has attracted a lot of attention & developed
world. Precision farmingis taken into consideratia; a revolutionary approach to the improvementrop
management and sustainable agricultural developnietision farming is a promising technology ir thext
century [1]. The main goal of precision farmingi®viding local data to reduce uncertainty - famfrthe pomp and
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ceremony and should be seen a necessary elemtrd tapid changes in the developing world, evedifferent
from of what has offered in Europe or North Amelfi2h

Iran also as a developing country has many capiakilio explore from precision farming. With respéx the

existence of agricultural developed fields, lackirofyation water difficulties, semi-arid most die areas of the
country and with regard to the informational tedbgy and also existent machines that can chandgbetsemi-

intelligent by the settlement of systems, precigaming can be used through considering an arrarge[3].

MATERIALS AND METHODS

Sampling Method

Classified random sampling method with proporticesdignment was used as sampling method amongukigrad
experts in Ardabil Province.Thus, in this reseatwh centers that most experts were employed there identified
in three classes (Agriculture Research Center, Agricultural Training Centre). Then relative to thember of
individuals in each class, sample was detectedigiroandom sampling method within classes.

Research I nstruments

The needed instrument for data collection was du@asaire. The questionnaires were instruments bychvh
respondents respond to the questions and show rdetion to the subjects and questions clearlythis study
guestionnaire will be designed based on questigna)s and research variables. In designing the iored
guestionnaire researchers’ studies, professorséapdrts’ viewpoints are used.

Used Statistical Methods

Selection of appropriate method in data analysthésmost important step in the analysis of théect#d data.In
order to analyze the data, descriptive and infebkstatistics was used. Descriptive statisticscdbe existent
condition. Therefore, items as frequency, mininmagximal, measurement of attention to center (mehart, and
medium) and distribution indices (variation anchst@rd deviation) were used to describe researgablas.

Inferential Statistics

This section of statistics which relays on the gsial description and generalization of the obtadinesults of
arrangement and elementary statistical calculatforeferred to as inferential statistics.Using moels of inferential
statistics it's possible to induce features of aesle participants. In the current study, factoaiaélysis methods are
used. Through factorial data analysis in this styelyerally the following stages have considered:

1-ldentification and realization of appropriatenesdata to factorial analysis through KMO and Bdtttests

If KMO value is less than .5, the data will notdggpropriate to factorial analysis and if its valsibetween .5 and .7
the existent correlation between data will appraterito the factorial analysis and if it is morenth@ variables will
be more appropriate.

2-Determination of Factor Number

One of the important cases in the factorial analisidetermination of the number of factors that lba extracted.
Although there have not been exact qualitative lag@e decision making about the number of extcdactors,
but there is principle that are used to in the mheiteation of the number of extracted factors, thesseria are as
follow: specific amount criteria, previous criteriariance criteria [4].

In this research based on the fact that factorialyais is heuristic the first criteria, i.e. sgacvalue, has been used
and the aim is extraction of factors that theircip@value is more than 1.

3-Factors’ rotation

The aim of rotation in the factorial analysis isatong factor axes around center of coordinateg. rbtation is done
when factors interpretation is not simply possifflbus, factorial rotation is used in order to siifypstructure of
factors and their interpretation.There are varimeshods to the factors rotation that Varimax methasl been used
in this paper and variables that their factoriadds more than 1 extracted as significant 3 faalttorads.

4-Calculation of factorial values
Factorial analysis summarizes main variables iitéichnumbers of factors. When these limited factres used in
the next analysis (such as regression analysis)e s the values should be used to the inductiomeeaf variables.
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These values are in fact combination of all mainakdes that have central role in the creation e riactor. This
combination of variables is referred to as factagrades (values). Since the aim of the currergarh is achieving
to the new but limited set of combined variablesomder to use in stead of main variables in thet revalysis
(regression analysis), thus factorial values aleutated in order to achieve to this purpose.

The following statistical methods have been catealand analyzed using SPSS version 16.

RESULTS AND DISCUSSION

Reliability means fixed quality that is shown thgbudata collection material or methods during t[Ble Reliability
is generally a quantitative and technical issue randtly pays attention to the question about thg efaneasuring
special attitude or phenomenon correctly and atelyr§d]. Pilot test is used to obtain test rellapi To do those
30 questionnaires were distributed among peoplerotihian research subjects. Then Cronbach’s alphtieof
questions of Likret spectra was calculated usin§SP6 that the obtained value was .96 (table hgeSCronbach’s
alpha value above .70 is indicator of acceptabliebidity of measuring instrument, the obtainedualindicates
high reliability of this research questionnaire.

Table 1. Reliability of different parts of questiomaire using SPSS software of Cronbach’Alpha Raw s&on Cronbach’sAlpha

1 familiarity amount of experts with precisitarming .894
2 experts’ viewpoints in the field of concephd technologies of precision farming .753
3 educational and developmental factor inaghilication of precision farming .929
4 investigative factors on the applicatiorpcdcision farming 931

5 economical factors on the application @gmion farming .833

6 infrastructural factors on the applicatasmprecision farming .942

7 governmental and political factors on tppliation of precision farming 914
8 capabilities and advantages of precisiomifeg 931

9 challenges and barriers of precision fagmin 751

With respect to the obtain results it was realitledlt the effectiveness of potential challenges badiers of

precision farming implementation in Ardabil provenis “high” with the mean value of 3.94 and stadddeviation

of .92. the most effectiveness amount was due &oitivestment costs” with mean value of 3.92 arahdard

deviation of 1.05 , the least effectiveness waateel to the “process’s being time-consuming” with mean value
of 3.49 and standard deviation of 1.07 (table 2).

Table 2. prioritizing of challenges and barriers tothe implementation of precision farming (169 = n)

Priority Challenges and obstacles *Mean Standard deviation
1 Lack of required equipment and infrastructure tplementation of precision farming 3.92 1.05
2 The lack of government financial support of premisiarmers 3.49 1.07
3 farmers being illiterate or low-literate 4.07 0.95
4 Information poverty on precision farming technoksggamong farmers and experts 3.82 1.03
5 Lack of access to facilities and satellite data 4.05 1.02
6 Smallness and distribution of land surface 3.96 1.02
7 Subsistence related farming systems 3.94 1.03
8 Diffusion problems of precision farming technolagie 3.69 1.08
9 High investment costs 3.88 1.04
10 lack of risk acceptance of precision farming byrars 3.88 1.06
11 Existence of conservativespirit among farmers awndycers 4.15 0.92
12 Non-humdrumness (planting systen 4.08 0.92
13 Lack of favorable attitude of experts and farmergards the implementation of precision farming 4.06 0.95
14 Time-consuming being of the implementation proa#gsrecision farming 4.21 0.86

Total Mean 3.94 3.94

*The Mean range is from 1 to 5Scales: 1=very low2=low, 3=average, 4=high, 5=veryoh

Factorial analysis of challenges, barriers anddiiffies affecting on the development of precisfarming in the
agricultural section of Iran

In order to do factorial analysis of challenges prmblems affecting on the development of precisaming in the
agricultural section of Iran, the Exploratory Fa@bAnalysis with summarizing approach of the daa used. In
order to determine the suitability of the collectida for factorial analysis the KMO coefficientgiiser Coefficient)
and Bartlett statistics were used. in this secti@nvalue of KMO coefficient was equal to .725 tlsaindicator of
the appropriateness of the existing correlations/éen data to factorial analysis, on the otherdh#m ensure the
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appropriateness of data for factor analysisBaglédist were used. The value of this statisticssepml to 749.432,
which was significant at 0.1 so data were approgffier factorial analysis (table, 3).

Table 3. KMO value and Bartlett's test and signifi@ance level

Sets to be analyzed KMO value Barlett's value  dicguce Leve

Affecting challenges and Difficulties on the usag@recision farming 0.725 749.432 0.000

Four factors with special values obtained greabtentl using factorial analysis technique..Andcingésand
difficulties variables that areaffecting onthe apgifion ofprecision farming were classified througfarimax
method based on factorial loadings and after odhabfactorial rotation and these factors descri62d'5 of the
total variance and just less than 37.23 of thevasance was related to the factors that werddwsttified through
factorial analysis. The number of each obtainedofacalong with special values, variance percentage
cumulative variance percentage of each factorstawe/n in the Table (4).

Table 4. Obtained factors along with special valuesheir variance percentage and their cumulative vdance percentage

Factors special values Percentage of the special values variand@umulative variance percentage

First 2.364 16.88 16.88
Second 2.326 16.61 33.49
Third 2.07 14.78 48.27
Fourth 2.028 14.48 62.75

The condition that the set of variables relatetht determining factors of affecting challenges difficulties on
the diffusion of precision farming in the agriculilifield in Iran has been presented in table 8hweégard to
extracted factors with the assumption the variablih factorial loads with the value of more thanafter the
rotation of factors through Varimax method and nagnfactors. With respect to the special values xtfaeted
factors, the "insight related" factor with variaecealue of 16.88 had a major role in descriptiorihef variables.
After that, the "agricultural" factor, "educationahd promotional” factors and “financial and equiminrelated"
factors were respectively ranked in the next ckasse
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Figure 1. Determining factors of challenges and difculties affecting the application of precision faming the explained variance
percentage
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Table 5. Variables related to each of the factorsral the amount of factorial loads of the rotated maix

! Factorial
Factor Name Variables Load
Lack of risk acceptance of precision farming byrfars 0.653
Insight related Existence of conservative spirit among farmerspnoducers 0.724
Lack of experts’ and farmers’ favorable attitudedods the implementation of precision farn 0.737
Subsistence related farming systems 0.660
agricultural Non-humdrumness planting systems 0.544
Smallness and distribution of land surface 0.760
. Farmers being illiterate or low-literate 0.531
E:‘olﬁﬁtilgrqgll and Information poverty on precision farming technoksgyamong farmers and experts 0.716
diffusion problems of precision farming technolagie 0.716
High investment costs 0.750
Financial and Thg Iac_k of government finanpial support Qf prenisiarmer§_ _ 0.778
equipment related Being time-consuming of the implementation proaggzecision farming 0.832
Lack of required equipments and infrastructurethéoimplementation of precision farm 0.56¢
Lack of access to the facilities and satellite data 0.625
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