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ABSTRACT 

The primary purpose of this research study was to determine the major factors affect-

ing the implementation of national agricultural mechanization programs in Iran. The sec-

ondary purpose of this study was to assess the agricultural mechanization level practiced 

by farmers. This project consisted of two phases. In the first phase of the study, a Delphi 

technique was used to gather experts' points of view on variables affecting agricultural 

mechanization implementation programs in Iran. The second phase of the study was de-

signed to assess the agricultural mechanization level practiced by farmers growing sun-

flower seeds. The Delphi technique investigation showed that the main constraints on 

farm mechanization were “small farm size” and “fragmentation of holdings”. The find-

ings of the second phase of this research indicated that the mean agricultural mechaniza-

tion level practiced on the sunflower producing farms was about 0.5 kW per ha of culti-

vated land. However the amount of energy input varied between 0.0149 to 3.4973 kW. 

Multivariate linear regression of the study indicated that 46.9% (R2= 0.469) of the vari-

ance in the level of agricultural mechanization practiced could be explained by variables 

such as income, total farming land, and land holdings under sunflower seed cultivation. 

Keywords: Agricultural used land, Delphi technique, Exemplary farmer, Mechanization 

strategy, Sunflower. 
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INTRODUCTION 

Agriculture is basically aimed at growing 

the various crops native to each diverse local 

area within the world's ecosystem. This di-

versity requires different agricultural tech-

nologies suitable for each local area. Differ-

ent technologies and mechanization systems 

must be provided that match the state of the 

agriculture. What is expected of the industry 

is to provide machines suited to certain loca-

tions for each production phase. Machines 

used in the U.S. or Japan are not always ap-

propriate for farms in developing countries. 

Many efforts have been made in Iran to de-

velop machines for specific agricultural pro-

duction in each local area, and those at-

tempts have been to a large extent success-

ful. However, to meet the demands of each 

local area it is necessary to form an inte-

grated system in which researchers, devel-

opers, manufacturers, and distributors are 

present locally and are engaged in collabora-

tive efforts to solve farmers’ mechanization 

problems locally (Clarke, 2000). In contrast 

to developing countries, human beings are 

used less and less as a source of power in 

most developed countries and man power is 

rather utilized solely as a source of monitor-

ing, control, and operation.  

Agricultural mechanization technology 

plays a key role in improving agricultural 
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production in developing counties, and 

should be considered as an essential input to 

agriculture. The term 'mechanization' is gen-

erally used as an overall description of the 

application of the variety of mechanical in-

puts (such as tools, implants, and machin-

ery). Proper use of mechanized inputs into 

agriculture, both the level and appropriate 

choice, has a direct and significant effect on 

labor productivity, the profitability of farms, 

and the quality of life of people engaged in 

agriculture (Clarke, 2000; Bishop, 1997; 

Timmer, 1991). 

The level of mechanization used in agri-

culture is vastly different among the various 

countries and regions of the world. For ex-

ample, in sub-Saharan Africa there are only 

0.12 tractors per 100 ha of Agricultural Used 

Land (AUL) while, in Japan, there are 50 

tractors per 100 ha of AUL (Pawlak, Pellizzi 

and Fiala, 2002; Baryeh and Raikkane, 

2003; Youtai, 1987). Among industrialized 

countries the history of the development of 

farm mechanization was quite different. By 

1950 a high level of mechanization was ob-

served in USA, while in Western Europe 

and in Japan farming was still carried out 

with animal power. A dynamic growth in the 

number of tractors and farm implements oc-

curred in Western Europe during the 1950’s 

and 1960’s, while in Japan it occurred dur-

ing the 1960’s and 1970’s.  

Some researchers (Binswanger, 1986; 

Viegas, 2003) have argued that a high level 

of mechanization does not necessarily imply 

higher crop productivity, while data from 

selected Asia Pacific countries indicates that 

only a moderate relationships exist between 

a number of tractors 1000 ha
-1

 and cereal 

productivity. Fertilizer use, on the other 

hand, has a very strong relationship with 

cereal yield (r= 0.84). Similarly, GNP per 

capita has a highly positive correlation (r= 

0.86) with investment in tractors (Viegas, 

2003). In countries where GNP is low and 

there is an ample surplus of labor, land pro-

ductivity through higher yields and cropping 

intensity is required, thus providing addi-

tional employment. 

In order to achieve an increase in produc-

tivity in the agricultural sector, some devel-

oping countries have thus proposed the fol-

lowing policy measures: (a) an increase in 

labor productivity through improved exten-

sion services; (b) re-introduction of fertilizer 

subsidy; (c) increase in total factor produc-

tivity through improved seeds; and (d) en-

hancing agricultural mechanization (Wobst 

and Mhamba, 2000). Policy instruments that 

most frequently need to be considered in 

order to enhance agricultural mechanization, 

are: exchange rate policy; policies influenc-

ing relative agricultural input prices-direct 

market intervention to manipulate input 

prices, tariffs and import restrictions, and 

input subsidies; policies influencing agricul-

tural product prices; policies influencing 

farm and non-farm employment wages pol-

icy; land ownership and tenure policies; 

transfer of farm power technology; agricul-

tural extension policy; rural transport and 

marketing infrastructure, irrigation infra-

structure; and agricultural financial markets 

(Patric and Tapela, 2002).  

The expansion of agricultural engineering 

in Iran has been given high a priority by 

governments over the past three decades. 

Great challenges have been facing the gov-

ernment with respect to agriculture, such as: 

ensuring an adequate food supply for na-

tional consumption; modernizing production 

systems; providing suitable on-farm tech-

nology to enhance production yields; im-

proving farmers' economical status; and 

managing and protecting the vital water, 

soil, and energy resources. Farmers in Iran 

also face some difficulties in utilizing the 

required mechanical tools to implement 

mechanization on their farms. Some of these 

difficulties are policy and monetary in na-

ture (namely, government support policies 

and access to bank loans), and some other 

difficulties are structural and infrastructural 

in character (such as subsistence farming, a 

small AUL and its topographical and geo-

metrical shapes, and small land holdings). 

Various efforts have been directed by pro-

vincial governments towards tackling these 

and other problems facing farmers. Many 
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farmers' cooperatives have been established 

to provide support services to individual 

farmers and to make access to loans and 

heavy machinery easier and affordable. Na-

tional governments have focused on working 

with farmers' cooperatives on AUL engi-

neering (land improvement projects), to im-

plement agricultural mechanization via 

planting unified crops by all farmers within 

cooperatives which results in collaborative 

efforts and turns the farmers’ lands into a 

unit of a considerable size of AUL. This 

would then be profitable for all individual 

members to invest more and to take a bigger 

risk on their lands for a promising future.  

Therefore, the primary purpose of this re-

search study was to discover the major fac-

tors affecting the implementation of national 

agricultural mechanization programs in Iran. 

The secondary purpose of this study was to 

assess the agricultural mechanization level 

practiced by farmers producing sunflower 

seeds and examine its relationship to their 

professional characteristics.  

MATERIALS AND METHODS 

This research consisted of two phases. In the 

first phase of this study, a Delphi technique 

was used to gather experts' viewpoints on the 

variables affecting agricultural mechanization 

implementation programs in Iran. The sample 

for the Delphi technique was selected from 

among national experts in agricultural mecha-

nization. Thirty experts were identified and 

agreed to participate in the study. The Delphi 

method is effective in obtaining consensus 

among a purposively selected group of ex-

perts. Several studies have described the Del-

phi technique as a group process used to so-

licit, collate, and direct expert responses to-

wards reaching consensus (Adams and 

O’Brien, 2006; Gordon, 1994). In this phase of 

the study a series of three rounds of data col-

lections (which is typical procedure in a Del-

phi technique) were conducted using mailed 

questionnaires. In the first round, an open-

ended question was used to generate an array 

of responses. These responses were used to 

produce items for a second round of the data 

gathering questionnaire. In the second round, 

panel members were asked to rate each of the 

variables identified in the first round using a 

five point Likert-type scale and to revise the 

order (importance) of the list of variables to 

more accurately reflect their opinions. The 

responses were categorized accordingly into a 

list of variables and sub-variables. From the 

results of the second round and the comments 

expressed by respondents, a third round was 

developed. The third round sought to arrive at 

a general consensus on the categorized vari-

ables. The agreement level was set at 80%, 

therefore all items which did not receive ap-

proval from 80% of the panel were removed 

from the list of variables. As has been noted by 

researchers, most Delphi studies reach consen-

sus at the third round, and so was the case in 

this study. To produce more usable results, the 

variables were divided into categories using a 

constant comparative method (Glaser and 

Strauss, 1967). According to Glaser and 

Strauss, categories can be developed by the 

researcher or emerge from the data. The latter 

method was used in this study by placing each 

item into a category with similar features and 

characteristics. 

The second phase of the study was designed 

to assess the agricultural mechanization level 

practiced by farmers growing sunflower seeds 

in the province of Qom, (a central province in 

Iran). The population of this phase consisted of 

all farmers in the province who cultivated sun-

flower seeds in their farms (N= 95) for the 

planting year of 2004-2005. By a complete 

randomized sampling technique, 75 farms 

were selected as the sample for this study. 

Sample size was determined and supported by 

the studies of Krejcie and Morgan (1970). A 

self-designed questionnaire was that con-

structed that consisted of four parts to gather 

the necessary information. In constructing a 

suitable questionnaire, the authors were aided 

by previous related study (Sadighi, 2002), and 

numerous documents were reviewed for the 

conceptual framework of the instrument. The 

first part of the questionnaire related to the 

farmers’ biographical data, and their profes-

sional characteristics. The second part gath-
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ered data for the computation of agricultural 

mechanization levels practiced by farmers. 

Based on field experience and empirical data, 

the prominent national mechanization experts 

(Almasi, Kiani and Loimi, 2000) suggested a 

formula whereby farm mechanization could be 

assessed (Mech. Level= # of tractor utilized * 

75 hp * 0.75 Coef. of change/ ha of land areas 

under cultivation) and the result was then con-

verted to kW per ha (1 hp= 0.7456 kW) which 

measured the mechanization level for farms in 

the central province of Qom. In this formula 

75 hp indicates the average power/force of the 

tractors in the local area (in hp), and 0.75 Coef. 

of change was used to change the manufactur-

ing claim (on machine power) into an actual 

field horse power (which was then converted 

to kW). The third and fourth parts of the ques-

tionnaire dealt with collecting data to compute 

farmers’ technical knowledge and their pre-

ferred channels for receiving scientific infor-

mation, respectively.  

In order to characterize farmers' level of 

technical knowledge, the following formula 

based on the Interval of Standard Deviation 

from the Mean (ISDM) was applied to obtain a 

four-level distribution (Poor= A: Minimum 

score ≤ A<Mean score-St.dev; Adequate= B: 

Mean score-St.dev.≤ B< Mean score; Good= 

C: Mean score ≤ C< Mean score+St.dev; Ex-

cellent= D: Mean score+St.dev.≤ D≤  Maxi-

mum scores), (Sadighi, 2002). Content validity 

of the instrument was determined by a panel of 

experts in the field of agricultural mechaniza-

tion. A pilot study was conducted on similar 

farms in a different province to determine the 

reliability of the questionnaire. Cronbach Al-

pha reliability coefficients of 0.75 and 0.70 

were achieved, respectively, for the technical 

knowledge and channels of receiving technical 

information.  

RESULTS AND DISCUSSION 

The results of the first round of the Delphi 

technique, the open-ended question (What 

are the factors affecting agricultural mecha-

nization in Iran?) provided the researcher 

with a 45 item list. The 16 items of the list 

with at least 10 occurrences (33.3%) are 

shown in Table 1. 

This list was used for the second round and 

Table 2 provides the ranked items that pre-

sent the degree of the respondents’ agree-

ment; a coefficient of change was used (in-

stead of the mean, representing a better 

agreement level) which is derived from di-

viding standard deviation by the mean score.  

Table 3 presents the degree of respon-

dents’ agreements which are the result of the 

third rounds of Delphi technique. Small 

farming which compromises the majority of 

agricultural activity in Iran is seen as an in-

hibiting factor to mechanization (Table 1). 

Many efforts in recent years have been de-

voted to cooperative farming systems where 

farmers' holdings neighboring each other are 

combined together to form a large enough 

area to be cost effective for the use of heavy 

machinery through collaborative activity in 

order to achieve efficient production. These 

efforts to a large extent have been successful 

and are continuing in many parts of the 

country. Based on information in Table 2, it 

could be observed that "small farming and 

scattered agricultural holdings" presents it-

self as a major inhibiting factor (with 100% 

agreement) affecting mechanization in Iran. 

This is consistent with the findings of Bla-

chandran, (2003) who noted the main con-

straints on farm mechanization as being 

“small farm size” and “fragmentation of 

holdings”. In addition to this, other main 

inhibiting factors are "lack of common un-

derstanding of mechanization", "lack of na-

tional strategy for agricultural mechaniza-

tion", "ineffective linkage of research, and 

agriculture industry", and "lack of state 

strong support for manufacturer and dis-

tributors" which formed the top five items 

(Table 3).  
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These factors should be taken into account 

while developing agricultural mechanization 

implementation plans in Iran. In providing 

analysis for these data, it could be concluded 

that the findings of this study are in confor-

mity with reports of the study found in vari-

ous developing countries. Extensive analysis 

of the related literature revealed that mecha-

nization should be considered and viewed as 

a system. The major components of this sys-

tem to promote agricultural mechanization 

are: 1) government; 2) financial institutions; 

3) research and development sector; 4) edu-

cation and extension sector; 5) manufactur-

ing sector; 6) and distributing sector. How-

ever, the main groups of directly interested 

parties in the private sector are: farmers; re-

tailers and wholesalers; manufacturers; and 

importers. Mutual organic work of those 

components will make it possible to supply 

the machines most fitting to the needs of 

crops and regions. 

The results of the second phase of the 

study indicated that the majority of the 

farmers (72.5%) had from 12.1 to 56.7 hec-

tares of land (a mean of 39 ha of total culti-

vated land), with the mean of 6.09 ha de-

voted to sunflower seed cultivation. The ma-

jority of the growers' technical knowledge 

was designated to be at a "good" level. The 

Table 1. Items generated from the first round of Delphi technique. 

Rank Variables Freq. % 

1 Small farms and scattered agricultural holdings 30 100 

2 Lack of national strategy for agricultural mechanization  20 66.66 

3 Lack of common understanding of what comprises mechanization 20 66.66 

4 Low price of harvested agricultural production 20 66.66 

5 Lack of motivation to capitalize in agriculture sector 20 66.66 

6 High price of agricultural machinery 20 66.66 

7 Diffusion problem of innovative agricultural automation system 17 59.66 

8 State monopoly on production of agricultural machinery 15 50.00 

9 Problem of environment and topography in technology transfer 12 40.00 

10 Too few machinery repair service centers available nation wide 10 33.33 

11 Lack of strong state support for manufacturers, distributors, sell-

ers 

10 33.33 

12 State's inefficiencies in distributing agricultural subsidies 10 33.33 

13 Lack of agents with mechanization expertise at rural extension 

centers 

10 33.33 

14 Perception of low quality of machinery produced internally 10 33.33 

15 High tariff imposition for agricultural machinery importation 10 33.33 

16 Ineffective linkage of research, and agriculture industry 10 33.33 

 

Table 2. The result of the second round of Delphi technique. 

 

2nd Round 

Coefficient of change a Rank 

Variables 

 

Lack of common understanding of mechanization 0.150 1 

Lack of national strategy for agricultural mechanization 0.160 2 

Weak state support for manufactures and distributors 0.224 3 

Ineffective linkage of research, and agriculture industry 0.227 4 

Small farms and scattered agricultural holdings 0.234 5 

Low price of harvested agricultural production 0.235 6 

High price of agricultural machinery 0.240 7 

Problem of topography in technology transfer 0.243 8 

Inefficient mechanization implementation program 0.248 9 

Inappropriate state monetary policy 0.250 10 

    a Is derived from dividing st. dev. by the mean score. 
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mean agricultural mechanization level prac-

ticed on the sunflower-producing land was 

0.4921 kW per hectare of cultivated land, 

however the amount of kW practiced varied 

between 0.0149 to 3.7457 kW in the farms. 

The finding of this study indicated that the 

farmers' main channels of obtaining techni-

cal information were (in the order of impor-

tance): exemplary farmers; agricultural spe-

cialists: commercial companies; and the 

centers for agricultural mechanization ser-

vices. When asked about the main obstacles 

facing agricultural mechanization, the ma-

jority of farmers indicated the “high ex-

pense” of purchasing automated and me-

chanical machinery as the main inhibiting 

factor. The farmers' level of agricultural 

mechanization practiced was shown to have 

a statistically significant and a negative rela-

tionship with the farming land areas they 

possessed (Table 4). This may mean that 

farmers' land areas are scattered and divided 

into many farm holdings and a very small 

amount of lands is devoted to growing sun-

flower seeds. 

Table 3. The result of the third round of Delphi technique. 

3rd Round 

Variables 

                Rank                        % 

Small farms and scattered agricultural holdings 1 100 

Lack of common understanding of mechanization 2 91.3 

Lack of national strategy for agricultural mechanization 3 87 

Ineffective linkage of research, and agriculture industry 4 87 

Weak state support for manufacture and distributors 5 81 

Low price of harvested agricultural production 6 80 

High price of agricultural machinery 7 80 

Problem of topography in technology transfer 8 80 

Inefficient mechanization implementation program 9 80 

Inappropriate state monetary policy 10 80 

 
Table 4. Bivariate correlation between variables. 

  1 2 3 4 5 6 7 8 
1. Age  1        

2. Education 

 

 

Sig. 

-0.276* 

0.016 

1       

3. Experience  

Sig.  

0.820** 

0.000 

-0.450* 

0.000 

1      

4.Technical 

knowledge 

 

Sig. 

-0.250* 

0.030 

0.267* 

0.020 

-0.236* 

0.040 

1     

5. Mechaniz. 

levels 

 

Sig.  

-0.073 

0.531 

0.044 

0.709 

-0.158 

0.173 

0.013 

0.912 

1    

6. Income 

(Total) 

 

Sig. 

0.258* 

0.025 

0.247* 

0.032 

0.234* 

0.042 

0.181 

0.117 

0.05 

0.968 

1   

7. Income 

(From sun-

flower  culti-

vation) 

 

Sig.  

0.168 

0.147 

0.336* 

0.003 

0.130 

0.262 

0.174 

0.133 

-0.339* 

0.003 

0.182 

0.115 

1  

8. Land Area 

(Total) 

 

Sig. 

0.366* 

0.001 

-0.192 

0.104 

0.372** 

0.001 

0.020 

0.864 

-0.422** 

0.000 

0.228 

0.053 

0.358** 

0.002 

1 

9. Land (Un-

der sunflower  

cultivation) 

  

Sig. 

0.169 

0.144 

0.023 

0.841 

0.276* 

0.016 

0.010 

0.932 

-0.689** 

0.000 

0.077 

0.510 

0.582** 

0.000 

0.551** 

0.000 

**p<.001;   *p<.05.   
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The independent variables with interval 

data were used in a multivariate linear re-

gression. Utilizing the BackWard Elimina-

tion method, the multivariate linear regres-

sion indicated that 46.9% (R
2
= 0.469) of the 

variance in farmers' agricultural mechaniza-

tion levels could be explained by their in-

come, farming land areas, and land under 

sunflower seed cultivation. This means that 

about 53% of the variations in the mechani-

zation level are due to variables that were 

not investigated by this study and should be 

followed up in later studies. The regression 

analysis provided variables with statistically 

significant levels (Table 5), so the following 

predication equation was formulated to es-

timate the mechanization level.  

Y= Mechanization degree; Y= 47.706+ 

2.168(X1) -0.046(X2) -3.318(X3) 

CONCLUSION 

1. Delphi technique investigation showed 

that the main constraints on farm mecha-

nization were “small farm size” and 

“fragmentation of holdings”. These facts 

have been known and understood by au-

thorities in national decision and policy 

making circles, but what has been done 

so far on a national scale remains to be 

thoroughly evaluated and critiqued. 

2. Modern agriculture requires an innova-

tive capacity which goes far beyond the 

individual farmer, researcher, industrial-

ist, and even beyond the abilities of any 

one of their organizations or institutions. 

Considering the fact that "ineffective 

linkage of research and the agriculture 

industry", and "lack of a national strategy 

for agricultural mechanization" are the 

other main factors found in the Delphi 

technique phase of this research, the chal-

lenge is therefore to develop strategies 

and approaches for optimum involvement 

of extensionists, researchers, develop-

ment agents, and the eventual users of the 

technology as a unified body in order to 

be effective. Since all mechanization in-

puts have to be paid by the farmers, they 

(farmers) must be the main focus of all 

activities. 

3. In a free market economy the amount and 

choice of mechanization inputs is de-

mand driven, whereas in a planned econ-

omy it is supply driven (Binswanger, 

1986). Considering the fact that "lack of 

strong state support for manufacturers 

and distributors" was another important 

factor stated by the Delphi panel of ex-

perts, it should be stated that government 

support for manufacturers, and distribu-

tors is essential during the transition to 

reaching an optimum economy status 

(which would be dynamic and fully de-

mand driven). Until then the state should 

continue to support subsistence farmers 

to modernize and expand their farming 

systems, as they stated “high expense” as 

a main obstacle for purchasing automated 

and mechanical machinery. 

4. The mean agricultural mechanization 

level practiced by sunflower seed produc-

ing farmers has been considered rela-

tively low, and below the national 

mechanization norm. This may be due to 

the economy, geography, and support 

Table 5. Multivariate regression analysis. 

Unstandardized coefficients Standardized coefficients   

B Std. error Beta T Sig. 

Constant 47.706 6.770  7.047 0.000 

Income (X1)  2.168 3.111 0.063 0.697 0.488 

Land area (X2)  -0.046 0.060 -0.082 -0.765 0.447 

Land under sunflower cultivation 

(X3)  

-3.318 0.542 -0.644 -6.126 0.000 

R2= 0.469. 
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policy as they relate to this particular 

population. 

5. The finding of this study indicated that 

the farmers' main channels of obtaining 

technical information were “exemplary 

farmers”, and “agricultural specialists”. 

So special efforts should be directed to 

the educational and motivational (incen-

tives) needs of exemplary farmers and 

specialists, simply because they are the 

important sources of education and inter-

action with the larger farmer population. 

6. The result of the multivariate linear re-

gression indicated that about 53% of the 

variance in farmers' agricultural mecha-

nization level could not be explained by 

the variables investigated in this research 

study. In an open and natural environ-

ment, agricultural production could be af-

fected by a whole array of inter and intra 

activities of variables through the holistic 

system and sub-systems of nature, there-

fore this result could have been expected. 

The finding implied that there are other 

factors that may have contributed sub-

stantially to variations in the mechaniza-

tion levels that were not investigated in 

this study and that should particularly be 

a topic of research study on a similar 

population.   

Certainly, successful agriculture produc-

tion in Iran requires advanced technology 

with collaborative government and NGO 

support to be sustainable. Government or-

ganizations or institutions, and NGOs con-

sisting of farmers, advisers, researchers, in-

dustrialists, and distributors should work 

collaboratively to implement national 

mechanization development plans and pro-

grams. The findings of the Delphi technique 

of this research are valuable achievements 

that could broaden our national understand-

ing related to the challenges of agricultural 

mechanization. Empirical field studies (simi-

lar to this study) should be conducted in 

various different geographical areas to recip-

rocate the findings in attempt to find gener-

alized factors. The challenges facing the ag-

ricultural mechanization implementation 

plan are how best to capitalize on factors 

that affect agricultural mechanization posi-

tively and minimize the effects of inhibiting 

factors. Agricultural extension that functions 

through a participatory approach has a great 

potential to play a key role in facilitating a 

national, long-range agricultural mechaniza-

tion developmental plan. There are many 

government policies that affect the way in 

which mechanization inputs are made avail-

able and will determine the effectiveness of 

the sub-sector. Examples of such policies are 

those which affect privatization and the na-

tional markets. In a free market economy the 

amount and choice of mechanization inputs 

are demand driven whereas, in a planned 

economy, they are supply driven. Farmers in 

Iran face a great challenge in this regard, as 

the government tries to down-size and as the 

country moves through a transition process 

from a supply driven to a more demand 

driven economy. Definitely, we could have a 

successful mechanization implementation 

plan if we view agricultural inputs within 

broader agricultural production systems, and 

try to tackle any challenges between and 

within systems through a short- and long-

term development plan while following a 

general national agricultural development-

strategy.  

REFERENCES 

1. Adams, C. and O’Brien, H. 2006. Delphi 

Method. Available Online at: 

http://www.arches.uga. 

edu/~cadamrun/7320/Delphi. Htm 

2. Almasi, M., Kiani, S. and Loimi, N. 2000. 

Fundamentals of Agricultural Mechanization 

2
nd

 Ed. Qum: Hazrat Masoumeh Press (in 

Persian). 

3. Baryeh, E. A. and Raikkane, O. B. 2003.  

Farm Tractor Conditions in Botswana. Agric. 

Mechanization Asia, Africa and Latin Amer-

ica, 34 (3): 61-66.   

4. Bishop, C. 1997. A Guide to Preparing an 

Agricultural Mechanization Strategy, AGSE. 

FAO, Rome, Italy. 

5. Binswanger, H. 1986. Agricultural Mechani-

zation: A Comparative Historical Perspec-

tive. Available Online at: 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
09

.1
1.

1.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
7-

26
 ]

 

                             8 / 10

https://dorl.net/dor/20.1001.1.16807073.2009.11.1.9.8
https://jast.modares.ac.ir/article-23-8735-en.html


Factors Affecting Agricultural Mechanization ___________________________________  

47 

 http://www-wds.wds.worldbank.org/ serv-

let/WDSContentServer/WDSP/IB/ 

2000/06/17/0001788830-

98101911452813/Kendered/PDF/multi-

page.pdf 

6. Blachandran, P. G. 2003. Constraints on 

Diffusion and Adoption of Agro-mechanical 

Technology in Rice Cultivation in Kerala: 

Available Online at: 

 http://kkrpcds.org/publication/ downloads/ 

59.pdf. 

7. Clarke, L. J. 2000. Strategies for Agricul-

tural Mechanization Development: The 

Roles of the Private Sector and the Govern-

ment. Agricultural Support Systems Division.  

FAO Publication, Rome, Italy. 

8. Glaser, B. G. and Strauss, A. L. 1967. The 

Discovery of Grounded Theory. Chicago: 

Aldine. 

9. Gordon, T. J. 1994. The Delphi Method. 

Available Online at: 

http://www.Futurovenezuela.org/ - curso/5- 

Delphi.pdf                                

10. Krejie, R. V. and Morgan, D. W. 1970. De-

termining Sample Size for Activities. Educ. 

Psychol. Measurement, 1 (30): 608. 

11. Patric, C. and Tapela, M. 2002. Agricultural 

Tractor Ownership and Off-season Utiliza-

tion in the Kgatleng District of Botswana. 

Agric. Mechanization in Asia, Africa and 

Latin America, 33 (3): 65-69.  

12. Pawlak J., Pellizzi, G. and Fiala, M. 2002. 

On the Development of Agricultural Mecha-

nization to Ensure a Long-term World Food 

Supply. The CIGR Journal of Scientific Re-

search and Development. Available on line 

at:   

http://cigr-

ejour-

nal.tamu.edu/submissions/volume4/Pawlak

PellizziFiala%20Invited%20paper.pdf 

13. Stout, B. A., Renius, K. T. and Schueller, J. 

K.  (ND). The Agricultural Equipment In-

dustry and its Promotion in Less Developed 

Countries. Available Online at: 

http://www.apcaem.Org/  

14. Timmer, C. P. (Ed.).  1991. The Role of the 

State in Agricultural Development. Agricul-

ture and the State: Growth, Employment, 

and Poverty in Developing Countries, Cor-

nell University Press, Ithaca. 1-28. 

15. Sadighi, H. 2002. Professional Staff Attitude 

toward Cultivation of Oil Seed Plants in 

Central Province of Iran. J. Agric. Econ. De-

velopment, 35: 65-82 (in Persian). 

16. Viegas, E. 2003. Agricultural Mechaniza-

tion: Managing Technology Change. Avail-

able Online at: http://www. gov.east – 

timor. Org/ MAFF/ ta 100/ ta 107. pdf 
17. Wobst, P. and Mhamba, R. 2000. Towards 

Agricultural Development and Poverty Alle-

viation in Tanzania: Some Policy Options. 

Trade and Macroeconomics Division, Inter-

national Food Policy Research Institute, 

Washington D.C. 

18. Youtai, Y. 1987. Agricultural Mechanization 

Engineering. China: Beijing, Outlook Pub-

lishing House, 286PP. 

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
09

.1
1.

1.
9.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
7-

26
 ]

 

                             9 / 10

https://dorl.net/dor/20.1001.1.16807073.2009.11.1.9.8
https://jast.modares.ac.ir/article-23-8735-en.html


 _______________________________________________________________________ Rasouli et al. 

48 

   در مزارع آفتابگردانيمطالعه مورد: يون كشاورزيزاسيار بر مكانزرگيعوامل تأث

  مينايي. صديقي و س. رسولي، ح. ف

  چكيده

.  كارگرفته در مزارع كشاورزان بودهزان مكانيزاسيون بيرگذار بر ميثأ عوامل تعيينتهدف كلي اين تحقيق 

جامعه آماري آن را آفتابگردان .  بوده است همبستگي-روش انجام تحقيق پيمايشي و از نوع توصيفي 

اي  گيري طبقه نفر به روش نمونه76 تشكيل مي دادند كه از اين ميان تعداد = N)95(كاران استان قم

براي گردآوري اطلاعات مورد نياز از پرسشنامه . متناسب با بزرگي به عنوان نمونه آماري انتخاب شدند

مه با كسب نظرات متخصصان و اساتيد ترويج و آموزش كشاورزي روايي محتوايي پرسشنا. استفاده شد

  SPSSافزار ضريب اعتبار پرسشنامه نيز با استفاده از نرم. مورد بررسي و اصلاحات لازم صورت گرفت

 هاي تحقيق نشان داد كه ميانگين سطح مكانيزاسيون مزارع آفتابگردان يافته. دست آمده ب71/0برابر با  

هاي آموزشي در دورهشده حدود يك پنجم از كشاورزان مطالعه . بوده استت در هكتار لوواي ك4921/0

ها نيز مربوط به نحوه كاربرد و  كه اغلب اين دورهاندكردهمرتبط با مكانيزاسيون كشاورزي شركت 

و  ين زراعيزان زميمد، مازان دريدر آزمون رگرسيون خطي، متغيرهاي م. نگهداري از تراكتور بوده است

ون در مزارع كشاورزان را يزاسيزان مكاني در صد از تغييرات در م46 در مجموع يتعداد قطعات مزارع زراع

  . كردندتبيين 
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