AN ASSESSMENT OF AGRICULTURE EXTENSION
WORKERS' TRAINING NEEDS IN THE AREA
OF MECHANIZED AGRICULTURE IN IRAN
AS PERCEIVED BY -THE PARTICIPANTS
IN THE FIFTH NATIONAL MEETING
ON AGRICULTURE EXTENSION

HELD IN ISFAHAN, IRAN

By
JALIL RAZAVI

Bachelor of Science in Agriculture
California State University
Chico, California
1983

Master of Science Degree
Murray State University
Murray, Kentucky
1985

Submitted to the Faculty of the Graduate College
of the Oklahoma State University
in partial fulfillment of the requirements
for the Degree of
DOCTOR OF EDUCATION
July, 1990



ﬂ/‘ ‘twii}*
aach
W80
Cop. o



AN ASSESSMENT OF AGRICULTURE EXTENSION
WORKERS’ TRAINING NEEDS IN THE AREA
OF MECHANIZED AGRICULTURE IN IRAN
AS PERCEIVED BY THE PARTICIPANTS
IN THE FIFTH NATIONAL MEETING
ON AGRICULTURE EXTENSION

HELD IN ISFAHAN, IRAN

Thesis Approved:

g&g/) . %4‘7

(:}/ The51s Adviser Z(\\
Wit "

Wik, /éluw[
Odop Bty

e J7 SO

Dean of the Graduate College

1382234 U



ACKNOWLEDGMENTS

"He who does not thank peoplé( for helping him ), he
has not thanked the Creator". . \
Prophet Molhammad, PBUH

The writer wishes to express his gratitude and
appreciation to his. advisory committee members, Drs. Robert
Terry, Wesley Holley, and John Solie for their advice and
guidance. Sincere gratitude iéféxpressed to Dr. James Key,
the author’s advisory committee chairman and major advisor
for his guidance and advice thfougﬁout this study.

Special thanks are expressed to Dr. ﬁozafar Amini and
College of Agriculture at Technology University of Isfahan,
for their assistancé and cdpperafion in conducting tﬁe study
and collection of data guringffhé Fifth’National Meeting on
Agricultural Extension in Iran. Also, the author would like
to recognize the valuable suggestions he received from
Dr. Malek—Mohammadi4of University‘of~Teﬁran, Dr. Karami of
University of Shiraz, and Dr. Mifza—Aghazadeth-Attari of
University of Qrumiéh.’> | |

Sincere appreciation andugratitpde is expressed to my
parents, Mr. Hoséein Razavi, and Mrs. Tahéreh Ghorji, and to
my brother, Jalal, and my sister, Mojghan, without whose
continuous support, encouragemént, and sacrifice this work

would not have been completed.

iii



Last, but not the least, the author extends ﬁis
utmost gratitude and appreciation to his wife, Nasrin
Soltani, and daughfers, Mahsan and Maryam, for their
sacrifice, encéuraéement, and understanding during the
course of completing the program.

This study is dedicated to the hard-working farmers
of Iran, and tho;e who are trying their best in helping them
to live a better life. This work is’also dedicated to all
the hungry children of the world, for whém I extend my

prayers.

iv



Chapter

I.

II.

IIT.

TABLE OF CONTENTS

INTRODUCTION ¢ ¢ o« ¢ o ¢ o o o o o o o o o o =

Statement of Problem. . . . . . . . . . .
Purpose of the Study. . . . . . . . . . .
Objectives of the Study . . . . . . . . .
Scope of the Study. . . . « « ¢« « « « &
Limitations of the Study. . . . . . . . .
Assumptions . . ¢« ¢« ¢ « 4 4 4 e e e e . .
Definition of Terms . . . « « « « « « « &

REVIEW OF RELATED LITERATURE . . . . . . .« . .

Importance of Agriculture in the
Developing Countries. . . . . . . . .
Related Issues of Mechanization in the
Agricultural Development Process. . . .
The Role of Mechanization in

Increasing Agricultural Productivity

and Production in the DCs. . . . .
Constraints to Achieving Higher
Agricultural Productivity Through
Mechanization in the DCs . . . . .
Socio-economical Impacts of
Mechanization in the DCs . . . . .
Characteristics of Appropriate
Technology for Mechanization . . .
Guidelines and Recommendations for
Mechanization in the DCs . . . . .
Problems of Agricultural Mechanization
in Iran . ¢« ¢ v v v 4 e e e e e e e e
Major Problems of Agricultural Extension
in the Developing Countries and Iran. .
Suggestions for the Improvement of
Extension Services inDCs . . . . . . .
Summary of Review of Literature . . . . .

DESIGN AND CONDUCT OF THE STUDY. . . . . . . .

Population of the Study . . . . . . . . .
Development of the Instrument . . . . . .
Collection of Data. . . . . « « « « « . .
Analysis of Data. . . . . « « « ¢« « « . .
Treatment of Data . . . . . . . . « .« . .

Page

« 3
. .4
. .4
.« o5

. .6
. .6

. 46
. 48

. 52
. 53
. 54
. 54
. 55



Chapter
IV. PRESENTATION AND ANALYSIS OF DATA. . . . .
Introduction. . « « « « « « « 4 « o .
Findings. . .« ¢« « ¢« ¢« « ¢ « o « « o« .
Population. . . . . . . . e e e e

Perceptions of the Respondents in Regard
to the Training Needs of the Extension

Workers in the Area of Mechanized
Agriculture . . . . e o o o o o o
Data Concerning the Extent of

Knowledge, Training, and Skills
Possessed by the Extension Workers

Data Concerning the Extent of

. Knowledge, Training, and Skills

Needed by the Extension Workers.

Data Concerning the Extent of Available
Educational Resources in the Area

. of Mechanized Agriculture to the

Extension Workers. . . . . . .

Data Concerning the Extent of Needed
Educational Resources in the Area

of Mechanized Agriculture by the

Extension Workers. . . . o« .

Perceptlons of the Respondents of the Study

in Regard to Four Related Issues of
Mechanization in Iran . . . . . .
Data Concerning Present Level of
Mechanization in Iran. . . . .
Data Concerning Present Problems
Mechanization in Iran. . . . .
Data Concerning the Role of
Mechanization in Boosting
Agricultural Productivity. . .
Data Concerning Selection of
Appropriate Technology . . . .

V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS.

Summary of the Study. . . . . . . . .

Conclusions . « ¢ ¢ ¢ ¢ ¢ ¢ o o o o
Recommendations . .« « « « ¢ o« « o o« @
BIBLIOGRAPHY. ¢« ¢ ¢ ¢ ¢ o o o o o o o o o o o o =

APPENDIX. ¢ ¢ o o o o o o o o o o o o o o o o o =

vi

Page

. 58

. 91

. 99

. 99

.103
.103

.106

.109
.111
.117
117
.135
.141
.146

.151



Table

IT.

IIT.

Iv.

VI.

VII.

VIII.

IX.

XI.

XIT.

XIIT.

LIST OF TABLES

Respondents’ Job Titles ﬁnder "other" Item . .
Respondents’ Major Area of Study e e e s+ e e

Distribution of Respondents From Various
Prov1nces. e e e e o s e e o s e e e e o o

Respondents' Training in Extens1on Work
Received at. .« « « ¢ ¢« ¢ ¢ ¢ ¢ ¢« o o o o o

Summary Responses as to What Program Extension
Workers Should Receive Training in . . . . .

Summary Responses to Questions Eight
Through Twelve . . . ¢ ¢ ¢ ¢ o o o o o o o =

Perceptions on the Tiﬁe Table for Extension
Workers Tra1n1ng in Mechanized Agriculture .

Perceptlons on the»Importance of
Mechanization of Different Crops . . . . . .

Perceptions on the Sources of Power Used
in Iran. . . ¢ o ¢ ¢ ¢ v e et e e e e e e

Perceptions on the Best Institutions _
_for Tralnlng Extension Workers in Mechanized
Agriculture. . . . ¢ ¢ ¢ ¢ ¢ ¢ e e e e e o

Perceived "Other" Best Institutions for
Training Extension Workers in Mechanized
Agriculture. . . . « ¢« ¢ ¢ ¢ o o o o e o . .

Perceptions on the Extent of Knowledge,
Training and Skills Possessed by Extension
Workers in Operation and Safety. . . . . . .

Perceptions on the Extent of Knowledge,

Training and Skills Possessed by Extension
Workers in Maintenance and Service . . . . .

vii

Page



XIV.

XVII.

XVIII.

XIX.

XX.

XXT.

XXIT.

XXITII.

XXIV.

XXV.

XXVI.

Perceptions on the Extent of Knowledge,
Training and Skills Possessed by Extension
Workers in Major Repairs . . « « « « « +« &

Perceptions on the Extent of Knowledge,
Training and Skills Possessed by Extension
Workers in Selection and Matching to
Auxiliary Equipment. . . . . . . . . . ..

Perceptlons on the Extent of Knowledge,
Training and Skills Possessed by Exten51on
Workers in Tillage Systems .

Perceptions on the Extent of Knowledge,
Training and Skills Possessed by Extension
Workers in Types of Farming Operation. . .

Perceptions on the Extent of Knowledge,
Training and Skills Needed by Extension
Workers in Operation and ‘Safety. . . . . .

Perceptions on the Extent of Knowledge,
Training and Skills Needed by Extension
Workers in Maintenance and Service . . . .

Perceptions on the Extent of Knowledge,
Training and Skills Needed by Extension
Workers in Major Repairs . . . . . . . . .

Perceptions on the Extent of Knowledge,
Training and Skills Needed by Extension
Workers in Selection and Matching to
Auxiliary Equipment. . . . . .« ¢« ¢ + + o .

Perceptions on the Extent of Knowledge,
Training and Skills Needed by Extension
Workers in Tillage Systems . . . . . . . .

Perceptions on the Extent of Knowiedge,
Training and Skills Needed by Extension
Workers in Types of Farming Operation. . .

Perceptions on the Extent of Available
Educational Resources in the Area of

Mechanized Agrichlture to Extension Workers.

Perceptions on the Extent of Needed
Educational Resources in the Area of

Mechanized Agriculture to Extension Workers.

Perceptions on the Present Level of
Agriculture Mechanization in Iran. . . . .

viii

.100

.101

.104



XXVII. Perceptions on the Present Problems of
Agriculture Mechanization in Iran. . . . . . .107

XXVIII. Perceptions on the Role of Mechanization in
Boosting Agricultural Productivity . . . . . .110

XXIX. Perceptions on the Selection of Appropriate
Technology for Agriculture Mechanization . . .112

XXX. Summary Comparisons of Responses as to Extension
Workers Present Skills and Training Needs in
Operation and Safety, Maintenance and Service,
Major Repairs, and Selection and Matching. . .123

XXXI. Summary Comparison of Needed Training in All
Areas of Competency for Various Equipment and
Machinery Based on Their Rank Order. . . . . .126

XXXII. Summary Comparison of Responses as to Extension
Workers Present Skills and Needed Training in
Tillage Systems and Farming Operations . . . .127

XXXIII. Summary Comparison of Responses as to
Available and Needed Educational Resources
in the Area of Mechanized Agriculture by
Extension Workers. . « « o« o o o o « o « « o 2129

ix



LIST OF FIGURES

Figure
1. Power Used Per Hectare in Relation to Yields
of Major Food Crops Per Hectare . . . . . .
2. Animal and Tractor Power in Relatlon to Labor
Productivity. . . ¢« . ¢« ¢ ¢ v ¢ ¢ o o o . .
3. Major Appropriate Technology Characteristics,
Impacts, and Interrelationships . . . . . .
4. Study Respondents’ Job Titles . . . . . . . .
5. Study Respondents’ Last Degfee Earned . . . .
6. Map Of Iran . . « « o o o o o o o o o o o o =
7. Study Respondents’ Years of Experience at

Present JOD +v v v v o o o o o o o o o o o

Page

.18

.20

.35

.59

.61

.64

.67



CHAPTER I
INTRODUCTION

Iran, with a population of 51 million people, is
becoming one of the few developing countrieé which has
earned the highest population growth rate in the world.

With an average growth rate of 3.2 percent in 1988, it

has been predicted that Iran’s population will reach 71
million and 104 million by the years 2000 and 2020,
respectively (47). To adequately feed this ever increasing
population, Iran must have a strong agriculture which can
provide sufficient food.

Presently, Iran imports some of its major food
requirements, such as wheat, rice, meat, sugar, and
vegetable oil from other countries despite some increases in
production of agricultural commodities in the last five
years.

In an effort to decrease reliance on outside imported
foodstuffs, the Islamic government of Iran has placed a high
priority on agricultural and rural development by declaring
agriculture as the basis for growth of the general economy.
It is estimated that through devising a series of short-,
medium-, and long- term plans Iran will reach self-

sufficiency in food production.



An expansion in agricultural practices, e.g. an
increase in land cultivation, and improvements in
agricultural productivity, e.g. increase in yield per
hectare along with proper érice,mechanisms and support
programs, are key elements in solving the current problems
in Iran’s agriculture system. The expansion in land
cultivation needs extensive planning, highlighting the
availability of necessary equipment and machinery and
training and educating farmers in proper use and maintenance
of this machinery. This training will lead the way to
opening the door to the application of modern farming
systems instead othraditional practices. However, the
integration of mechanized agriculture into the present
agricultural system in Iran requires careful considerations,
if successful results are expected in the long run.

A critical area which deserves close attention and
scrutiny and substantial planning is where social and
economical issues related to mechanization of agriculture
must be identified and studied, then formulated into policy,
and finally implemented. The process of mechanizing
agriculture has implications beyond the mere technological
and engineering solutions to agricultural problems and
agricultural growth, rather, it includes éomplex social and
economic relations within a given sociefy which determine
the success or failure of its development programs. Issues
such as equity and social justice, land availability, and

labor demand in non-agricultural sectors of the economy are



some of the topics that dominate the discussions on
agricultural mechanization. These issues are felatively
unconsidered in discussions of the technological innovations
and engiﬁeering aspects of the mechgnization in relatea
literature on)the subject. |

It is, therefore; imperative that all related
governmental agencies and private sector enfefprizés, as
well as the farmers themseives,'b6come inVolved in a
cooperative effort to idenfify the priorities and adopt
relevant policies based on the~ﬁeeds of tﬁe country in
regard to the mechanization of agriculture in Iran. The
role of the agriculture extension agency in this process, if
not more important, is equally important as the factors

involved.
Statement of the Problem

The existence of wéll;trained personnel at different
provincial and disﬁrict ie&éls is a key factor in successful
implementation of educational programs and integration of
mechanized agriculture into the present farming system in
Iran. The role of‘fhe extension wofkers in familiafizing'
and educating farﬁers with modern farming pracﬁices related
to mechanized agriculture must not be taken lightly by
planners and policy makers if Iran is determined to reach
self-sufficiency in food production. Therefore, the
questions which needed to be answered in this study were "To

what extent do the extension workers in Iran have training



and skille pertaining to mechanized agriculture and modern
methods of farming practices required to meet the needs of
farmers?" and also "How de the egriculture extension
personnel view the socio-economical issues and policy
implications related.to agricultural mechanizationdin Iran
in terms of future planning for agriculturel growth and

productivity?"ﬂ
Purpose of the Study

The main purpose of this etudy was to identify and
analyze the training needs of extension workers in the area
of mechanized agrlculture as percelved by the extension
personnel who were in attendance at the Fifth National

Meeting on Agriculture Extension held in Isfahan, Iran.
Objectives of the Study

The objectives of the stuay were:

1. To determine the deéree of cooperation between :
agricultural cplieges and the egricultural extension agency
in Iran as perceived by the respondents‘of the‘study.

2. To.identifyxfhe best time table and best location
for training extension‘workers in the area of mechanized
agriculture in Iran as perceived by the respondents of the
study.

3. To identify the training needs of extension.workers
in the area of farm power and machinery and farming systems

as perceived by the respondents of the study.



4. To determine the views of the respondents about
issues related to mechanization, in terms of its present
level and problems in Iran, its role and degree of
contribution in boosting agricultural productivity, and the

appropriateness of its technology.
Scope of the Study

The écope of this study was:

1. The,stﬁdy‘included only the férﬁ power'and machinery
and farming systems aspect“of mechanized agriculture.

2. The study included on;y the participants in the
Fifth Nationai Meeting on Agricufture Extension held in

Isfahan, Iran.
Limitations of the Study

The following limifatidns were recognized by the
author: |

1. The respondeﬁﬁs 6f:the study were from all provinces
of Iran but five. Nonethéless, generalizations could not be
drawn from the results of this invéstigation, sincé the
sampling procedure used did not repreéent a randomization
approach. However, giveﬁ‘the wide range of éxpertise and
administrative level represented by the paftiéipants in the
meeting, valuable‘informétion for policy formulation and/or
further study of the problem could be drawn from the results’

of this study.



2. There were a limited number of extension workers
participating.in the study who could reflect on their

training needs in the area of mechanized agriculture.
Assumptions

The following assumptions were made:

1. The respondents answered ali questions honestly and
completely.

2. The respondents of the study could provide useful
and accurate information in regard to mechanized agriculture

in Iran.
Definition of Terms

The following terms are defined as used in this étudy:

1. Need: A gap in educational outcomes or results. It
is the discrepancy between the current results (not
procedures or processes) and the desired or required
results.

2. Needs Assessment: The formal process for

identifying outcome gaps between current resulté and desired
results, placing those "gaps" in priority order, and
selecting the gaps of highest for closure. It is, then, an
outcome gap analysis plus the placing of priorities among
the needs.

3. Training: A continuous state or process in which

certain skills, knowledge, or individual abilities are



upgraded and improved in order to meet the needs of the
clientele, i.e. the farmers.

4. Agriculture Extension Worker: An individual with

proper training received in Vapious agricultural fields
and/or in general agriculture in order torfacilitate
knowledge transfer frém research ceﬁters to farming areas.
In Iran, an extension worker tYpiqally has a diploma from an
agricultural high schobl and proviaes’advice’

to farmers from eight to ten Viliagés,

5. Agriculture Extension Spécialist And/Or
Administrator: An individual Qith'adQAnced trainiﬁg and
education who performs(supportiVe fﬁnctions for extension
programs and/or acts as an administrator who directs the
extension progfams in‘sﬁb—divisionalkor diétrict levels. 1In
certain afeas of the'count?y, an iﬁdividual may have both
responsibilities as’to—administer‘as well as work as an
extension specialist. , ’

6. Agriculture Mechaﬁiéatién:) A process which includes
all feplacement of -human muscle powerzbyymachines and | ‘

implements for performing various farming operations.



CHAPTER II
REVIEW OF RELATED LITERATURE

This chapter presents a summary of the literature
related to mechanized agriculture and extension work in the
developing countries in general, and in Iran in particular.
The emphasis is placed on the aspect of farm power and

machinery and problems associated with mechanization.

Importance of Agriculture in the

Developing Countries

The importance of agricultufe in the developing
countries may be considerea from several aspects, each
contributing to the complexity of the situation faced by
these countries in solving their‘problems of current food
crisis.

It was only a few decades ago or less that many of the
developing countries were exporting agricultural goods,
while today, a majofity of them have to rely on food imports
from other countries. Paul (33) stated that the "food
crisis" in the Middle East is a recent phenomenon. He
maintains that:

In 1960, the Middle East was exporting food
commodities. Its exports totaled to more than



one billion dollars until 1974. But, today this

region imports more than half of its food

requirements (p. 253).

"Tn general, food production is lagging behind rather
than exceeding the growth of domestic demand, and there have
been substantial increases in food imports" (13, p. 2) by
the developing countries. .

Exporting agrlcultural commodltles was the main source
of foreign exchange acqulsltlon for the developing
countries. Lawless (21) has reported on the Middle Eastern
countries’ problem of foreign exchange resefves‘depletion.
He maintains that:

The burden on forelgn currency reserves is

enormous and is growing. 'Iran spent over $2

billion on food imports in 1978, compared with

$330 million in 1973-74; Saudi Arabia’s import

bill for 1980 was projected at $4.5 billion, a 50

per cent increase in a single year. 1In addition

there was the very high cost of creating an

enlarged system of warehousing, wholesaling, and

distribution for the growing volume of food stuffs

now reaching the cities of the Middle East not

from their rural hlnterland but from the coastal

ports (p. 107). ‘

Elsewhere, Lawless (21) has reported that Iran had
spent $3,000 million in 1981 an&»in the eubsequent year an
estimated $4,500-5,000 million on food imports.

The examples of Iran and Saudi Arabia are illustrative
of the dilemma faced by other developing countries, since
these two countries are dependent on oil revenues for
purchasing their food requirements. Other poorer countries

experience even greater difficulty generating adequate

foreign exchange for their food stuff imports.
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Before the food shortages of 1973, the foreign exchange
was used for further expansion of rural development projects
and maintaining employment for the majority of the people’
who were living in rural areas. Today,‘the employment
factor still plays aniimportant}role in agriculture in the
developing countries. This is especially evident in large
population countries "with high;ﬁroﬁortion of labor force in
agriculture - 70 per cent in Sudan, 54 per cent in Turkey
and 50 per cent in Egypt" (3, XI).

Alarming population growth in the developing countries
is another reason why agriculture is important to these
countries. Securing adequate food supplies has become an
urgent responsibiliﬁy on the part of the governments in the
developing countries, éspeéially after the food shortages in
_early 1970s. According to Knutson et al. (19), reliable
estimates suggest that at least 450 million people in the
world are malnourished.. They maintain that:

The world populétion passed the 4 billion mark in

1976, twice the 1940 population. Predictions of

future world population growth cover a wide range.

One prediction suggests that the limit of

population growth would be reached in the year

2075, where world population would reach 8 to 9

billion people (p. 23).

They continue to say that:

Food production~in‘the\developing countries is

increasing at an annual rate of 2.9 percent, while

the effective demand for food is increasing at. a

rate of 3.8 percent. The result is an increasing

need to import food, primarily grain (p. 23).

As quoted by Molnar and Clonts (26), Schultz has said

that because exponential population growth rates loom in



most developing nations, government officials and planners
look to a self-sufficient agricultural sector as a first
step toward a better future.

With the urgent need of securing food supplies for
a growing population in the developing countries, the
traditional agriculture and subsistence farming in these
countries have to be replaced by médern farming practices
applied elsewhere in the world. Serious attention must be
placed on identifying different alternatives in order to

reduce the risks of such a venture. The socio-economical

11

and political impacts of such measures on the whole society,

especially in rural areas, must be taken into consideration.

Related Issues of Mechanization in the

Agricultural Development Process

According to Lonnemark, as quoted by Raoufi (35), there

are both social and technical difficulties common to many

developing countries which tend to inhibit rapid advances in

mechanized agriculture. In regard to farm mechanization in

the developing countries, Gemmil and Eicher (14) have made
the following observation,

One of the important decisions facing the
developing countries is that of determining the
most economically and socially desirable rate and
type of farm mechanization. This decision is
especially difficult in light of the limited cross
sectional or time series research on the impact of
farm mechanization on output, income, employment
and income distribution, and in light of growing
unemployment and underemployment in many
developing countries (p. 1).
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Agricultural mechanization refers to any mechanica;
means used in the processes of agricultural production.
This includes hand-, animal-, and engine-powered equipment
in the contexts of production,'brocessing, transportatien
and marketing- of egricultufal produce, according to Kline
et al. (18).

Binswanger 14) has studied’egriculture mechanization
from a compareﬁivelhistorical perspective in the developed
as well as the developing countries. He stated that:

Most recent discussions of mechanization

concentrate on power sources: shifts from human to

animal, to water or wind, to steam and eventually

to 1nternal combustlon engines or electric motors.

These shifts in power sources are clearly the most
dramatic aspects of a long drawn-out process

(p. 2). |

HoWever, to elaborete ohfhis findings of the study,
Binswanger has used, in his terms, a broader definition of
agricultural mechanizatien.x He continues to say that:

Some discussions of mechanization have gone so far
as to confine the definition of mechanization to
the application of internal combustion engines and
electric motors. This definition does not suit
our purposes, however, because it tends to hide
important historical and contemporary regular-
ities. We shall, instead, use a much broader
definition of‘mechanlzatlon which includes all
replacement of human muscle power by machines and
implements (p. 3).

In the anelysis of the impacts(qf mechanization in the
developing countries, researchers have reached different
cenclusions'as to what constitutes the most desirable levels
or rates of farm mechanization in any given country.

Obviously, the two above mentioned quotations on farm
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mechanization reveal some of the differing views on the
definition of mechanization, perhaps indicating the
complexity of the problem at hand.  In this part of the
chapter, two related areas of mechanization have been
studied to further clarify some of the discussions on the
social and economical impact of mechanization in developing
countries. These areas are the role of mechanization in
increasing agricultural productivity énd production, and the
socio-economic impact of mechanization on the structure of

the rural areas in the developing countries.

The Role of Mechanization in Increasing
Agricultural Productivity and Production

in the Developing Countries

As the population has groWn rapidly in the developing
countries, more new land has been put into cultivation to
meet the rising demand for foodstuffs. However, these have
been the marginal lands with poor quality, low productivity
and high cost to maintain. FAO (13) has reported that it is
becoming élear’that the long-term answer to the need for
greater food production must be greater agricultural
productivity.

Kline et al. (18) indicated that agricultural
production may be increased by either bringing more land
under cultivation or by increasing the productivity of land
already under cultivation. The use of chemical fertilizers

along with the adoption of high-yielding crop varieties have
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helped in increasing the yields dramatically in certain
developing countries. The other promising area for
increasing agricultural production is the use of machinery
and implements in farming practices where farming intensity
is of farmers"primarf concerﬁ. Binswanger (4) has defined
farming intensity as being the frequency with which a plot
of land is cultivated.. Mechanized farmingfcan also be used
where expansion in farming area is intended.

At this point, a definition of productivity is
warranted and«subsequently, a review of the discussions on
the role 6f machinery and implements in increasing
agricultural prodqctivity is presented. Productivity has
been defined as "a measure of the efficiency with which
inputs are utilized in production" (13, p. 2). 1In
agriculture, various inputs are utilized to increase the
level of productivity. These inputs are categorized in
three groups: land, 15bor, énd capital. Capital consists of
the investments on inputs, such as chemical fertilizers,
pesticides, machinery and implements, irrigation, buildings,
etc. Often, partial productivity is measured in agriculture
compared to oVerall productivity. Partial productivity is
"the relation of a single input or group of inputs to the
total output or to a part thereof" (13, p. 3)? However, it
is believed that measures of partial productivity does not
reveal the degree of change in total output attributable:to
any particular input. In terms of measuring productivity

levels, FAO (13) has indicated that:
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The explanation of productivity levels is to be

found in the properties and qualities of the

various inputs, the manner in which they are

combined and utilized for production, and

effective market demand for the outputs. Thus

increases in agricultural productivity are

essentially the result of management decisions

made by individual farmers: regarding their

choice of inputs and their relative quantities,

the techniques and skills with which they are

utilized in the production process, and the

outputs that they produce (p. 3).

Therefore; the concept. of agribulturai productivity can
be visualized in terms -of the farmers’ decision making
abilities as to the application of optimum levels of inputs
categorized in the form of land, iabor, and capital for the
purpose of achieving an expansion in the volume of
production and an increase in efficiency (lower cost per
unit of output).

As previously mentioﬁed,}there are two ways for
increasing production in,égriculture. One way is to
increase the productivity of the land already under
cultivation by intensification of production processes
through double cropping. The other way to increase
production is to expand the area of . cultivation by the means
of mechanization schemes. However, there are certain
requirements and conditions that deserve close consideration
in order to'apply any one method of increasing agricultural
production.

Binswanger (4) believes that the pattern and speed of

adopting existing designs of machines is influenced heavily

by economy-wide factor scarcities and other macro-economic
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variables. Binswanger has made a series of generalizations
throughout his study of the patterns of mechanization
development and adoption in the developed and developing
countries. He has stated in his generalization 1 that:
The rate and the pattern of invention and adoption
of agricultural machinery are governed to a
substantial degree by an economy’s land and labor
endowments, by the non-agrlcultural demand for

labor, and by conditions of demand for final
agricultural products (p.5).

The primaryicoﬁdition in which method one becomes
applicable occurewﬁhén productiye land is in short supply,
yet climatic conditions allow fdr ﬁbre than one cropping
every year. The reqﬁiremeﬁts fp: farming intensity are good
management skills on .the part of the farmers and reliable
systems for input suppiy(which‘can deliver farming inputs
where they are needed, and‘as ﬁhey are needed. Also,
extensive chemical ferfiliéatién and the use of short
maturity crop varietieé along with the use of pesticides
for pest control are other factors required in the
intensification of farming ppactices. Since farming
operations, such~és land preparétion; plaﬁtiné and
harvesting, become more 1nten51ve and the timing factor is
more critical, mechanlzatlon can help to reduce thedemand
for the seasonal labor. Mechanization would contribute to
lower production costs as the labor efficiency (lower cost
of labor resulting from lower labor hours per farming

operation) increases. However, the size of the farm should

be large enough to justify the high cost of machinery. For
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example, Yagi (49) has reported that from the second half of
the 1960s to the first half of the 1970s, vigorous
technological innovations, such as the mechanization of
agriculture and renovation of farming facilities,
contributed tdxthe development of labor prodﬁctivity in
Japan. He has shown that labor. hours for ricé production in
Japan decreased from a level of 200 hours in 1950 to 56
hours in 1984. The application of certain machinery such as
power cultivators, rice transplanters, power reapers,
binders, and head-feeding combines, have contributed to this
decrease in labor hours requirement. However, Yagi has
indicated that despite the decrease in the cost of inputs
for a rice crop, the expense of agricultural machines and
farm appliances, in particular, remains a heavy burden for
today’s Japanese farm households. Yagi maintains that:

In the current situation, increasing investment

into the mechanization of. agrlculture to save

labor is not necessarily effective in reducing

production costs. One reason is that introduc-

tion of agricultural machinery has been promoted

without any enlargement of farm business size.

Furthermore, agricultural machinery can not be

used effectively due to irregular, narrow or

scattered plots. In order to augment the economic

effects of farm mechanlzatlon, the enlargement of

farm business size and more effective utilization

of machinery through joint use by farmers’ groups

are both urgently required (p.4).

FAO (13) has reported that the intensification of
agricultural production is in general associated with an

increase in the utilization of power. Figure 1 shows the

magnitude of the power input in terms of animal,tractor, and
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human power in several countries and regions in relation to
crop yields per hectare. According to FAO (13),

A direct relationship between power input and
yields is clearly visible. ' Even more marked is
the association between the animal and tractor
power utilized per hectare and the productivity
of labor. Rising levels of labor productivity
in agriculture are assoc1ated with hlgher inputs
of power (p 34). ‘

FAO’s last point in regard to labor prqductivity in
agriculture is illustrated by Figure 2. Contrary to FAO’s
viewpoint, Binswanger (4) has stated in his generalization 2
that:

Mechanization leads to direct  yield increases only

in exceptional cases such as the application of

seeds, pesticides or fertilizers. Thus, higher

levels of mechanization usually substitute for

labor, or - where they are already in use - for

animals (p. 8).

In fact, Binswanger’s viewpoint is further strengthened
by FAO’s own statement reportlng that.

In India, seed drills 1ncorporat1ng an attach-

ment for fertilizer placement have been shown

to increase yields by 12 to 40 percent, and to

require 30 to 40 percent less time than broadcast

seedlng (p. 34). \

Binswanger believes that his generalization 2

represents the substitution view‘of‘agricultural

mechanization, in contrast to the npet contribution view,
which assumes that higher leveis of mechanization,
particularly focusing on tractors, directly lead to yield
increases or other output gains, regardless of the economic

environment in which they are introduced.
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Elsewhere, Binswanger (5) has reported on the
relationship ef\yield increases and tractor farming and
power utilization on a survey-basis study. He concluded
that out of 118 instances, five or six ihstances fevealed
large yield differencee in the absence of equally large or
larger differenees in-fertilizer use. The rest of the
instances of yield increases reported by Binswanger were
accompanied with the use of highefjfertilizer and/or High
Yielding Variety (HYV) of crope by fermers,‘and the results
of the studies suryeyed "failxtbyprovide much support for
the yield increasing effect of/ﬁfacfcr cultivation"

(5, p. 37).

The second wayyof increasing‘production is through the
expansion in the area of:cﬁltiveted land. This is mainly
practiced on marginal‘landsrwith low productivity. The
required conditions forthiS’method’areythe availability of
land and open land frontiers, as was the case in the U.S.,
and shortage of an‘agricultﬁral,labor force. Mechaniza-
tion would enable farmers to cuiti?ate ﬁofe land, while they
face no severe labor shortages. ‘Dornert(9) has mentioned
that agriculture in the U.s. developed under conditions of
plentiful land and scarce labor. BinSwanéer (4) has
indicated in his generalization 3 that:

Mechanization is most profitable and contributes

most to growth where land is abundant, where labor

is scarce relative to land and/or where labor is

being rapidly absorbed into the non-agricultural
sector (p. 8). \ )
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Thus, the small farmer in the developing world is faced
with a situation in which he must decide on using optimum
levels of powered machinery and farming equipment, which
improve labor productivity, and juétifying the added cost of
initial invesﬁmenf and operéting these machines in his total
cost of production. Obara (30) haslstated that:

The economic justification for‘traétor operation

is determined by the tractor costs and the value

of the higher yield. It is clear that with low

value food crops, the increase in yield must be

substantial to justify the costs of mechanical

cultivation (p. 116).

Mechanization would also enable farmers to prepare
their land, plant, cultivate and harvest their crops with
more precision and timeliness. In recent years, the
practice of custompfarming has expanded in various
developing countries as a way of justifying high cogt of
machinery. Certain owners of machinery, who are themselves
mostly farmers, render their services to othef farmers in
the form of pepforming the small farmers’ power-intensive
farming operations for specified amount of money or share of
the crop being planted.

Another facto; whibh cdntributes to the increase
in agricultural productivity through mechanization is the
market demand énd the development of commercial outlets for
selling additional produced foodstuffs. Kline et al. (18)

have said that:

Mechanization is an important input which facili-
tates increasing agricultural productivity, but
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it is impractical unless there is also means for

profitably disposing of the resultant increase

through commercial outlets (p. 1-1).

While Binswanéer:accounts for the elasticity of final
demand for agricultural products provided by export markets,
Dorner also qontgnas that agricultural growth in the South—
was due to the demand forhpottonxin the export market,
particularly in Europe, hénce,lthe érﬁcialfrole played by
mechanization in the prscess of agriéultﬁral development in
the U.S.

Therefore, for the developingiéountries to increase
productivity, the commercial egdndmy has to be established
as part of the econoﬁic'developmené programs wherein the
purchasing power of/péople enables them to buy extra food
produced through agricﬁltural mechanization and the

industrial sector could‘meet‘its demand for raw material

produced by the agricultural sector.

Constraints to Achieving Higher

Agricultural Productivity Through
Mechanization in the Developing Countries

Various factors have cpntributed to the difficulty
in achieving higher agriculturai prbéuctivity through'l
mechanization in the developing countfies. For many years,
-farmers in developing countries héve beén using small
traditional implements that work by either hand- or animal-
power. The inefficiency of such equipment has always

contributed to lower productivity and smaller acreages
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cultivated by individual farmers. This inefficiency coupled
to the small amount of land owned by each farmer has
contributed to the lack of proper grounds for establishing a
viable program of mechanization in the developing countries.

Efforts have been recentiy directed towards the
improvement of small-scale. hand- and animél-powered
equipment in increasing the efficiency of operations as a
first step in implementing agricultural<mechanization
programs in the developing countries. Kline et al. (18)
have indicated that:

Considerable improvements can be made in present

designs if metal parts are made of properly temp-

ered high-carbon steel which lasts longer and

holds a cutting edge. Design improvements for all

tools should consider balance, manipulation and

weight. Tools which effectively utilize man’s

strength, without being too heavy or causing undue

fatigue, would be a marked advance toward greater

efficiency (p. 1-9).

Also related to this same subject, FAO (13) has
reported that:

While the type of agricultural tool is usually

well adapted to the prevailing system of land

use, in many developing countries these impl-

ements are still made of poor material, crude

design and inefficient. Their replacement by

improved tools would enable a greater volume of

work to be accomplished with less effort (p. 34).

Obara (30) mentioned férm fragméntation as another
constraint to agricultural mechanization in the developing
countries. He maintains that a "fragmented farm is one
where land input comprises two or more pieces, termed

parcels separated by land which is non-contiguous to the

farmstead and which most commonly is part of another farm
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unit. Apart from the fact that fragmentation does not
facilitate easy farm management, intercropping, mixed
farming, crop rotation, land disputes, and the fact that
land parcels are often widely dispersed, badly shaped and
tiny, render machine operation all .the more difficult"
(p. 113).

Also, Morris (28) has made the following observation in
regard to the problem of farm size in relation to
mechanization in the developing countries:

Some 80-90 per cent holdings in developing

countries are below five hectares, and often

50-60 per cent are two hectares or less. Comp-

lex land tenure arrangements and excessive farm

fragmentation may further limit the scope for

sophisticated farm power systems more suited to

large contiguous holdings (p. 28).

Other constraints include the high price of machinery
and the financial inability of farmers to afford it,
machinery unsuitable for the average farm size, the farmers’
lack of education and training to apply available machinery
efficiently and properly; and the socio-economical
conditions pertinent\to developing countries. This last

point will be discussed in the following section of this

chapter.

Socio-Economical Impact of Mechanization

in the Developing Countries

As has been previously mentioned, there are socio-

economical considerations in mechanizing agriculture in
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developing countries which outweigh its technological and
engineering aspects. The magnitude of

the food requirements for a rapidly growing population has
forced the govérnments of these countries to resort to
devising programs for the substitution of traditional
subsistence farming with modern écientific fafming practiced
in the industrialized world. A primary factor in this
transitional process has been the transfer of technological
elements from the developed countries to the developing
nations. It has been only in the recent years that
attention has beenﬂdirected toward the study of the impact
of technology transfer on the gbcial and economical
conditions of these countries, not to mention the political
impacts and consequences.

Technology transfer, as it is referred to in the
literature, covers a wide array of features and elements
intended to aid in accelerating growth in agricultural
production. It includes the techniques in using chemical
fertilizers and pesticides and the knowledge base for
developing High Yielding Varieties (HYV) of crops in
combination with mechanical elements which contribute to
better utilization and mére efficient use of the land and
labor.

Nonetheless, the high expectations for achieving higher
production rates through technology transfer soon were
transformed into severe setbacks for the farmers and those

countries invoived in the process of technology transfer.
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Results of machinery imports, such as the tractor project in
Pakistan, and the introduction of hybrid corn varieties to
some other countries revealed that these measures not only
did not solve the problems of low production, but also they
have exacerbated the problem already at hand. Brown (6) has
made the following comments in this regard,

Time limitations placed on development projects

often force the development team to go for an

"immediate impacts". Subsequently, this philo-

sophy pursues a path of "do it the way we do at

home" the "Texas Syndrome" of bringing in big

machines, big fields, big co-ops and working with

our technology and resources rather than those of

local farmer. For the most part, we have failed
in our efforts to help the subsistence farmer...

(p. 42).

As a result, the focus has been placed on studying the
social and economical factors associated with the process of
technology transfer to the devéioping céuntries. Here, an
attempt has been made to summarize some of the socio-
economical aspects of technology transfer for mechanization
of agriculture in the developiné countries from a huge
volume of research publications and books written on the
subject.

It does not take much timé and effort to identify some
of the terms and concepts used in the literature on the
socio-economical impacts of meqhanization in agriculture.
Terms such as "social classification", "social equity and
justice", "income distribution among farmers," and
"appropriate and inappropriate technology" are frequently

used to describe and explain a fairly complex social,
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economic, and political issue facing not only the developing
countries, but the developed one as well. It is the context
within which mechanization has evolved that makes policy
issues unique to the developed and/or developing countries.
In fact, Binswanger (4) has argued that a similar pattern of
invention and adoption of mechanical elements in
agricultural production exists in the developed and
developing countries on the basis of historical development
of mechanization. However, the contributing economy-wide
factor scarcities, as explained by Binswanger, have created
a different setting for mechanization in the developing
countries which were overlooked in the technology transfer
process.

The question of technology transfer becomes even more
complicated where different regions and countries are
considered within the develéping countries. Morooka (27)
has indicated that:

It has been widely recognized that the effec-

tiveness of new technology differs from region

to region and from nation to nation, because it

is restricted by local agro-environmental and

socio-economic conditions. Recently, it has also

been noted that the gap between depressed and

developed areas has grown, in terms of economic

viability and social justice (p. 1).

The transfer of new technology into the developing
countries agricultural sector was seen as a quick solution

to the problem of low agricultural production. However, the

growing population and scarcity of productive land in
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these countries have created a situation in which labor-
displacement and, consequently, poverty and social inequity
have become widespread. The inability of the industrial
sector, if in existence at all, to attract the replaced
agricultural labor force is pefhaps the crucial cause for
the mechanization programs relative failure. Francis
Blanchard, the Director-General of the International Labor
Office in Geneva, Switzerland has made the following remarks
in his forward to Singer’s (40) book, Technologies For Basic
Needs:

It has been increasingly recognized that
employment-oriented development must not be
based only on the direct transfer to the
developing countries of the technology found
in the industries of the developed world. The
creation of greater indigenous technological
capability must therefore be one of the major
objectives of the developing countries, both
as a development objective in its own rights
and as an instrument for the reduction of
poverty within a basic-needs strategy (p. V).

Blanchard further elaborates on his points and
continues to say that:

"Technologies for productive employment" suggests
new criteria for establishing socially oriented
technology policies in the developing economy.

It shows that a middle course can be charted
between labor-intensive and capital-intensive
technologies, argues that it is possible to
reduce the dependence of the developing count-
ries on technologies transferred from the already
industrialized world, and demonstrates how tech-
nology in policy and practice, can be related to
the fundamental objective of satisfying basic
human needs... Technology should be regarded as
the servant of social and economic objectives,
and not the master, scientific and technological
efforts should be directed towards the improvement
of the welfare of the villager, the peasant and
the worker in small-scale industry...(p. VI).
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Singer (40) has stated that if the technological levels
in the rural and urban informal sectors are to be raised, it
is essential to adopt those technologies to which the small
farmers, artisans, and other small producers have easy
access with their limited cash resources. In identifying
the socio-economic categories of farmers, Roling, as cited
by Swanson (43), has suggested a more accurate ategorization
of high-access and low-access farmers. Swanson says that
these terms explicitly recognize that fafmers have different
access to land, water, labor, inputs, markets, capital, and
information. The significance of such a categorization
stems from the fact that the intention of policy makers and
governments in the developing world was to create
opportunities for employment and more equitable income
distribution through the technology transfer process in the
rural areas. However, it has been extensively documented
that these technologies for the most part benefited those
farmers with greater economic and financial ability, hence
contributing further to the social classification and
greater econémic and social gap between various farmers
groups in the developing countries. This transitional
process has created a majority of disadvantaged farmers with
low access to land and capital and low incomes compared to a
minority advantaged farmers’ group with high access to
production resources. This trend has been even true in the

delivery of extension programs. Karami (17), for example,
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has reported that extension programs reached only 20 percent
of farmers in Iran.

Roling (37) has touched upon the fact that extension
services have focused their information transfer efforts on
more progressive farmers rather than on the small farmer.
Speaking on the "appropriaée technology, " Roling has
considered the pre-requisite of "appropriate opportunities"
for small farmers, and has noted that:

If service agencies hope to extend small-farmer
approaches to a significantly larger scale they
must be prepared to respond to an increasing
capacity of the rural poor to make claims; they
must create the space for a gradual shift of
their constituency from the most resource-
endowed to the less well endowed (p. 19).

On the issue of income distribution, Stevens (41) has
indicated that:

Agricultural technology change is generally

a blunt instrument for greatly affecting the
relative distribution of income. However, tech-
nology transfer is likely to cause changes in

the distribution of income. Where new technology
is adopted, some will gain and some will lose,

at least relatively. If a capital intensive tech-
nology is adopted in a farming area, those who
supply that technology to farmers are likely to
gain, and laborers are likely to lose. If it is a
labor intensive technology, laborers will probably
gain relative to others (p. 67).

Farrington et al. (12) have noted that mechanical
technologies supplemented the biological ones, mainly modern
varieties (MVs) of rice, in six Asian countries during 1971-
72. They have indicated that 37% of rice farmers growing
MVs used tractors, against only 16% in the year of MV-

adoption. They maintain that:
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Concern in the 1970s shifted from the potential

of MV technology for increasing production towards
the influence that various types of technology had
on the distribution of increased product among
various groups in the society...A second major
area of concern regarding the distributive effects
of MV technology lies in the impetus they have
given to mechanization. Two issues can be iden-
tified: first, that the pressure to reduce
turnaround time between crops will be highest

in those relatively wealthy areas where water
supplies permit multiple cropping; second, that
most mechanized technologies involve large,
indivisible units of investment, so that, in mixed
economies where private ownership of farm capital
is the norm, it will be the most wealthy members
of the farming community who are best able to take
advantage of the opportunities offered by
mechanization (p. 4).

A subsequent result of such patterns of technology
transfer to the farming regions of the developing countries
has been the change in the land tenure patterns of these
countries. Generally, richer farmers have taken the
advantage of mechanization to purchase and rent additional
land parcels, and expand their farming operations.
Eventually, small farmers with lower income levels have been
forced to sell their land in response to their inability to
justify the high costs of mechanization on’thei: small scale
farming operations, and gradually their social status has
changed from owner-cultivators to tenants, and finally to
landless farm laborers. It is on this basis that Farrington
et al. (12) concluded that the dist;ibutional effects of
technological change are more difficult to treat, both

conceptually and empirically than the production effects.



33

Characteristics of Appropriate Technology
for Mechanization

In evaluating the socio-economic impacts of new
technology in agriculture, social scientists, researchers
and development strategists have advocafed the idea of
"appropriate technology“ for the derelopment of rural areas
and agrlculture in the developlng countrles. On the other
hand, they have referred to whatever k1nd of technology
which is not con51dered as compatlble w1th social and
economic condltlons of the developlng countrles as being
"inappropriate technology".

Brown (6)’hasvidentified "inappropriate technology“ as
one of the problems which have prevented the realization of
agricultural independence in the developing countries.
Thiesenhusen (45) has indicatedCthat:

If technologylis inappropriate, it will have

strong and probably undesirable side effects

(viz., unemployment may accompany the prod-

uction of a marketable surplus) which detract

from the major reason the technology was

introduced in the first place (p. 236).

AccordingAﬁo Jedlicka, as quoted by Thieeenhueen (45),
appropriate technology is "one thatveffecfively utilizes the
manpower, resources, and envircnmental, and institutional
realities...in a given ccuntry" (p. 237). The main question
is, then, that how planners and decision makers decide about
or distinguish between what is appropriate or inappropriate
technology for agriculture in a country or region.

Schumacher, as quoted by Thiesenhusen (45), has offered some

criteria for appropriate technology as following:
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1. Jobs have to be created in areas where people
are living now - not primarily in metropolitan
areas into which they tend to migrate.

2. These must be cheap enough so they can be
created in large numbers without requiring
an unattainable level of savings and inputs.

3. The production methods employed must be
relatively simple so demands for high skills
are minimized - not only in the production
process itself but also in matters of organ-
ization, raw material supply, financing,
marketing, etc.

4. Production should be largely from local
materials (p. 237).

Morrison (29) has spoken of appropriate technology (AT)
as a social movement, and has attempted to describe its
sociological nature. He says that:

At is a deliberate attempt to mobilize collective
action to advocate and promote change, change that
is regarded by those mobilized as both morally
right and urgent. At advocates hold that much,
perhaps even most, current technology creates

(a) inequitable social impacts, (b) impacts on

the natural environment that irreversibly damage
it and which lower its capacity to sustain life,
and (c) impacts that in other ways decrease the
quality of life. Such impacts are termed "hard"
by AT advocates (i.e., hard, difficult, unmanage-
able) and the technology that is claimed to create
such impacts "inappropriate" or "hard technology"
(p. 198). « .

Morrison continues to say that:

In turn, advocates of this viewpoint regard as
imperative changing to an "appropriate" techno-
logy that will create impacts that are socially
equitable, environmentally benign, and enhance
the quality of life - hence the notion of "soft"
(i.e., pleasant, manageable) impacts and use of
"soft technology" as a synonym for AT (p. 198).

Figure 3 is a representation of major appropriate

technology characteristics, impacts, and interrelationships
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Characteristics ‘ Impacts

Basic Equity
Small scale . Low Cost
Decentralized " Employment enhancing
Simple Basic human need provision
Nonspecialized Participatory
Light capital Self-reliance enhancing
Labor intensive * Egalitarian
Environmental/Resource ,  Enwironmental/Resource
Nearby Ecosystem sustaining
Renewable A& ‘Environmentally benign
X Sparing use, recycling Y Z
Processes Quality of Life
Participation in: Nonalienating
Knowledge Humane
Innovation Controllable, comprehensible
Construction Culturally compatible
Operation
Repair
Management
Decisions
Control
Ownership
Incremental

Locally engendered/oriented

Source: Dorner, Technology and U.S. Agriculture
(1983).

Figure 3. Major Appropriate Technology
Characteristics Impacts and
Interrelationships
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as offered by Morrison (29). He has identified three

subcategories= basic, environmental/resource, and processes-

for the AT characteristics, and three subcategories- equity,

environmental/resource, and quality of life- for the impacts

of AT. He has further indicated that there are

relationships and interrelationships between various

categories and subcategories. Morrison says in this regard

that:

Technologies with certain appropriate characteris-
tics will have appropriate equity, environmental/
resource, and quality of life impacts. Some

of the soft technology "characteristics" are
themselves desired "impacts" and all the
"characteristics" are claimed to be the cause

of other desired "impacts". For instance,
participation in technological decisions is
itself an intrinsically desired impact in the
soft technology notion, but participation is

also a part of the process of insuring that
technologies produce employment and address basic
human needs. The quality of life is viewed as
inseparably related to these features of the
productive system (p. 204).

On the impacts interrelationships, Morrison has made

the following comments:

Important interconnections among the impact
categories and sub-categories become apparent

when concrete technologies are considered. For
instance, wood burning for cooking and heating in
open fires brings deforestation and soil erosion.
These impacts, in turn, are, over time, related to
deprivation from basic human needs. It is claimed
that simple mud stoves made locally ‘will burn

wood more efficiently and thus have positive
environmental impacts at the same time that they
improve equity for women and improve the quality
of life for women and children by reducing time
spent in wood gathering. Alternatives such as
kerosene stoves are hard technologies because

they are not within the means of most and also
decrease local self-sufficiency (p. 206).



One final observation on the selection of appropriate
technology for mechanization has to do with the patterns of
adoption of machinery in farming practices. Binswanger’s
(4) observations tend to suggest that farmers adopt
machinery based on their farming operations power needs and
the labor wages. He has stated in his generalization 8
that:

When new power sources become available, they

areinitially used only for selected operations

where they have high comparative advantage.

Power-intensive operations are shifted most

rapidly to new power sources. ' Control-intensive

operations are shifted to more highly mechanized

techniques when wages are high and/or rapidly

rising (p. 17).

Binswanger has stated that primary tillage and
transport are two of the first qperations‘tolbe mechanized
when a new power source is'introduced. Other operations

which follow primary tiliage and transport are secondary

tillage, harvesting and crop husbandry.

Guidelines and Recommendations for Agricultural

Mechanization in the Developing Countries-

Kline et 51. (18) have given the following recommend-
ations and guidelines designed to iﬁprove agricultural
development through mechanization. . These are:

1. To strengthen national research and develop-
ment programs in agricultural power and land

use;

2. To adopt a program of selective mechanization
of small farms;

3. To establish facilities for the improvement

37
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and development of small tools and implements;

To establish farmers’ animal-power training
facilities;

To develop facilities for training in the use
of farm implements and power units;

To supply training institutions with adequate
funds and equipment for instruction in
agricultural mechanization;

To develop adequate support 1n repalr and
maintenance service;

To develop service branches to facilitate the
use of mechanized agricultural technology;

To encourage private farm mechanization and
private ownership of agrlcultural machinery;

To 1ncorporate large—scale commercial
enterprises as economic catalysts in rural
development planning;

To coordinate regional research and develop-
ment in agricultural power and land use at the
international level (p. 1-59).

Also, Ateng and Mereithi (1) have suggested the

following considerations for agricultural mechanization in

African

countries which may also be applicable to many other

developing countries.

1.

2.

Mechanization should facilitate the optimum use
of economic resources; :

Mechanization should be ecologically relevant,
that is, it should be designed and adopted to
suit the ecological conditions in which it is
to be used;

Mechanization should also be versatile, that
is, it should be applicable in as many condi-
tions as possible so as to minimize the costs
of research and adaptation;

The machinery used should be simple and easy to
use. It should not require extensive use of
skills which are in short supply, nor should it
call for a level of education and experience
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which is beyond the command of most small
farmers in Africa;

5. If the equipment is to be used by small
farmers, it should be applicable to small-
scale production units, since the domestic
market is limited and most of these farmers
own small units of land;

6. The mechanization designed for small farms
should use local materials rather than depend-
ing on imported supplies as has been the case
in farm mechanization in.the past (p. 29).

Problems of Agricultural

Mechanization in Iran

The problems of agricultural mechanization in Iran
basically follow the same patterns as in other developing
countries. A variety of socio-economical and political
factors have contributed to the lack of proper mechanization
patterns throughout the country even after some fifty years
of first introduction of tractors into the farming system in
Iran. According to Raoufi (35)

Major problems of agricultural mechanization in

Iran, as in other developing nations which have

been pointed out earlier, are characterized by the

following factors: small farm size and irregular

fields; lack of skills in use of modern machinery,
especially in tractor maintenance, lack of repair

facilities; ...(p. 13).

An inconsistency in agriculturél mechanization patterns
exists throughout Iran today due to the fact that the
development of mechanization in Iranian agriculture varies
from area to area based on the agroclimatic conditions of

each region or area. Okazaki (31) has indicated that:

Amongst the various provinces, the more fertile
regions show a higher concentration of tractors.
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Tehran, Mazandaran (including Gorgan), Azarbaijan

and Isfahan were the most developed regions in

terms of agricultural mechanization (p. 183).

Political as well as economic motives and interests
during the past forty years have contributed to the creation
of large-scale farming operations in certain provinces of
Iran, namely Gorgan, Khuzestan, and to some extent in
Azarbijan.

Okazaki (32) reported that in Iran, since 1949 the
establishment of large-scale mechanized farms by merchants,
landlords, and politicians has progressed mainly in the
Gorgan area, in Northeast Iran.

The lack of adequate attention paid to small farmers a
majority of whom had lands less than few hectares, resulted
in a situation where highly mechanized farms were operating
along the farms where traditional implements such as ox-
driven plows were the only ﬁeans of working the land.
According to Okazaki (32):

One tractor is needed for every 90 hectares of

cotton land. On the farms of Gorgan, more than

one tractor in many cases was introduced for each

90 hectares of cotton land (p.22).

Fallah (11) has indicated that the government wanted to
encourage mechanized agriculture by making available
financial credit for purchasing machinery and establishing
large-scale farming units. However, the use and
distribution of this machinery among farmers was not in
accordance with different farm sizes. He also maintains

that the policies of the Agriculture Development Bank were

designed to provide credit for large-scale farms while
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small-scale farms were unable to meet the requirements for
getting the loans. They simply did not have necessary
mortgages for securing the loan, and consequently, "the main
promoters of mechanization in Iran were agro-capitalists and
land owners" (31, p. 185). Hooglund has stated, as quoted
py Okazaki (31), that:

Such increasing mechanization of agricultural

production inevitably resulted in the reduction

of the number of hired workers needed and the

total working hours available for those employ-

ed. Thus, landless ‘laborers and poorer peasants

suffered a great loss in labour opportunities,

being compelled to migrate away from the villa-

ges towards the urban areas in search of jobs

(p. 184).

Another constraint to agricultural mechanization in
Iran, as mentioned by Fallah (11), is the increase in
machinery prices from 2 percent to 7 to 10 percent annually
after 1972. This limited the purchasing power of small
farmers in aéquifing necessary implements, particularly
those implements for power-intensive operations.

Mojtahed and Esfahani (25) have reported, however, that
tractor prices hardly increased compared with the high
inflation rates in the post-revolution era. The result has
been an increasing use of tractors and farm machinery at
relatively high rates, contributing to the rapid
mechanization of Iranian agriculture. According to the
information provided by Okazaki (31), the number of tractors
in use was estimated at around 50,000 in 1977 in Iran, while

Mojtahed and Esfahani (25) reported that this figure was

135,000 in 1985. Nonetheless, they have not reported on the
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distribution patterns of these inputs across the farming
regions of the country. Mojtahed and Esfahani (25)
indicated that:

The large increases in farm inputs noted

above have largely been made possible by

heavy subsidization of their prices and by

ample supply of low-interest agricultural

credit (p. 852).

As a result, "the input price subsidies that were
supported to maintain production incentives partly induced
labor-displacing mechanization" (25, p. 859). Given the
growing rates of the labor force and the slow growth in
other sectors of Iran’s economy, the rural areas are likely
to face greater difficulties in terms of unemployment,
underemployment, and income distribution in the future.
Although the Islamic government of Iran has shifted its
agricultural policies from large-scale farming in favor of
small farmers and cultivators, nonetheless, the rapid
mechanization of agriculture has accelerated to some extent

the labor migration from rural areas to the urban centers of

economic activity.

Major Problems of Agricultural Extension

in the Developing Countries and Iran

The role of agricultural extension as an institution
for improving the farming practices and consequently raising
the standards of living through farmers education has been
recognized for many years in the developing countries, as

well as in Iran. However, certain constraints have limited
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the success of this important institution to the extent that
extension services in many countries have experienced
serious handicaps in carrying out their responsibilities,
that is, educating'farmers.

Raoufi (35) has mentioned the extension organization,
institutions of higher educétion in agriculture, training of
extension workers, extension teaching methods, énd~
communication in extension as the areas in which Iran and
other developing countrieé‘face problems in agricultural
extension work.

von Blanckenburgu(46) has identified three major
constraints of extension work in the developing countries.
These are: 1) administrative and management structures, 2)
staff density and qualification, 3) budgetary constréints
and their impact on extension equipment. Findings from
other studies, as quoted by Von Blanckenburg, reveal the
following points:

1. Lack of clearly defined extension objectives,

policies and job descriptions for extension
personnel;

2. Lack of an annual extension plan, of evaluation
and extension manuals;

3. Lack of information on appropriate staff
training; :

4. Lack of economic and farm management research
for dissemination to farmers;

5. Economic planners not sufficiently aware of the
role and importance of extension;

6. Lack of communication in agricultural knowledge
system (research, extension, farmers);
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7. Extension supervisors not sufficiently trained
for the job;

8. Lack of supporting services and of their
coordination with extension (p. 63).

Swanson (43)‘has related agricultural extension
objectives with agriculturaljand‘food policy for a country
and its major impacts on the agricultural development
process. He maintains that:

If a nation wants to develop a productive
agricultural sector, it is very important

that agricultural policy be supportive of

and consistent with agricultural development
goals. Furthermore, there should be congru-
ency and continuity between these agricultural
development goals and .agricultural extension
objectives. If agricultural policy is not
consistent with agricultural development goals
and vice versa, then it will be very difficult
for agricultural extension to operate effec-
tively (p. 14). :

Zamanipour (50) conducted a detailed study of
recommendations for agricultufal extension in Iran between
1950-1975. He has concluded that:

An inconsistency was found between the agricul-
tural development objectives and agricultural
extension operational policies expressed in the
third and fifth national development plans. In
both the third and fifth development plans, there
were recommendations that the extension agents
should not be spread evenly over the country.
Instead, they should be concentrated in those
regions where production programs were concentra-
ted and where the opportunities for increased
agricultural production were deemed to be the
greatest. This policy was obviously in opposi-
tion to the agricultural development objectives
in the mentioned plans which emphasized the goal
of equality of income distribution among the
farmers (p. 130).

Malone (22) has stated that the development and

maintenance of successful extension services require the
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involvement of people (human resources), such as
researchers, administrators, technicians, field staff, and
significant others in the community. Unfortunately, many
developing countries lack sufficient number of professional
people who can develop educational programs in reaching
small farmers, and ultimately only a small portion of well-
to-do, progressive farmers have benefited from extension
services programs. Shaner (39) has noted that:

Those analyzing the plight of small farmers

(i.e., farmers with limited resources) in the

less developed countries often cite the ineffec-

tiveness of the extension service. This

ineffectiveness has been attributed to poorly

equipped and motivated extension staff and to

research unsuitable for small farmer’s needs.

Both reasons could be due in part to inadequate

government coordination and support for extension

and research aimed at such farmers (p.45).

The most limiting factors in the functioning of the
extension service in Iran may be the lack of a strong
linkage between the research institutions and the extension
service, shortage of extension staff at the village level,
and lack of profound farmer training programs throughout the
country. In a study conducted on two provinces in Iran,
Karami and McCormick (17) reported that the extension
service was not successful in its educational efforts, for
the following reasons:

1) The extension service does not have enough res-

ources, facilities or funds to do a good job.

2) The extension programmes are not based on the

needs of people and local situations.

3) The extension service has deviated from its

objectives (increasing farmers’ income through

educational programmes).
4) Research institutions have not provided the
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agents with information which can be used to
meet the needs of farmers (p. 147).

Domont has stated, as quoted by Zamanipour (50), that
in 1975 there were oniy 1,000 extension”agents (who worked
at their desks in their offices rather than in the field),
and there was one agent for each 3,000 farm families.
Zamanipour further states that:

It seems that the government of Iran did not have

a well-defined policy for training an adequate

number of exteénsion agents to serve the farmers

who were scattered in more than fifty thousand

villages throughout the country (p. 131).

Salmanzadeh (38) has indicatéd that the agricultural
extension service in Iran has been very limited. Its total
annual field staff numbers have always been well below 1,000
and it has only reached tgn per cent of all Iranian villages
(p. 261). |

According to Mirza-Aghazadeh (24), the extension
service in Iran continues t6 be severely handicapped by
shortages of funds and of trained personnel. He maintains
that there is still an inadequate number»ofksubject—matter

specialists dealing with extension problems of specific

crops or animals to back\up the work of the field agents.

Suggestioné for the Improvement of Extension

Services in the Developing Countries

Although extension services in different developing
countries have similar constraints and obstacles as to their
success, it must not be forgotten that the same remedies and

solutions suggested may not work for all or some of them at
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for the improvement of these institutions in the developing

However, a general outline of suggestions
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countries is brought here that may be applied or experienced

with certain modifications based on each given situation

(20,

34).

Revitalization of the extension services role

in most developing countries by introduction of
legislation establishing the extension service

as a permanent institution;

Reorganization of government operations and
transfer of full administrative control of
field-level extension agents to the Ministry/
Department of Agriculture;

Establishment of policies for extension
education programs by a combination of the
sponsor (e.g. ministry of agriculture) and
the clientele (e.g. small farmers);

Use of a combination of "top-down" and "
bottom-up" program development in the
extension education system;

Linking extension service to a vigorous and
highly applied research program;

Instructing all extension personnel to devote
all their time exclusively to professional
agricultural extension work;

Strengthening the organization of extension
service through the use of technical subject
matter specialists;

Organizing a systematic program of in-service
training and visitation;

Appropriating more funds for extension work;
Providing social, and economical incentives

for extension personnel to keep them in the
service;

Program improvement by extension administrators

and agents through discovering new opportuni-
ties of greater agricultural productivity and
economic growth (p. 32, 156).
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Summary of Review of Literature

Today, agriculture has become more»important to the
existence and national sovereignty of the developing
countries more than ever before. On one hand, a rapidly
growing population has created severe fqod shortages in many
poorer developing countries; and, on the other hand, a vital
source of foreign éxchange acquisition has been eliminated
as agriculture has faced setbacks and stagnation in its
growth. For the déveloping countries to increase
agricultural prqduction, either the productiQity of the land
already under cultivation must be increased or the area of
cultivation be expanded. inther way, performing intensified
farming operations requirés introducing mechénical elements
into the traditional ways of prbducing food crops.

The extent and level of incorporating mechanical
elements into any agricultural‘envifonment depends on the
socio-economical conditions of a country which includes an
economy’s land and labor endowments, by the non-agricultural
sectors demand for labor, and by conditiéns of demand for
final agricultural prodﬁcts. Today, in‘the developing
countries a great portion of the population depends on
agriculture for its living and its source of income. This
fact coupled with a growing labor force have created a
situation in which many developing countries can not afford
a fully mechanized agriculture from a social cost stand

point. The resulting unemployment from mechanization would
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further exacerbate the problems facing already socially and
economically depressed rural areas’in these countries.

Other means could be employed fo increase the
agricultural production in these countries. The use of
inputs such as fertilizers and improved seeds can contribute
to the achievement of gfeatér ﬁrqductivity in agriculture on
small farms. Furthermore, suiﬁablevmechanigal elements
which reflect on the social and economical realities of
these countries could be used to increase labor productivity
on the farm. The concept of "technologies for productive
employment" or the "appropriate technology" refers to the
situation where the drudgery of power-intensive operations
could be reduced by using suitable mechanical elements,
while at the same time, labor displacement has been avoided
or minimized too. Therefore, the characteristics of such
technology are:

- It has wide adaptability and is easy to apply,

i.e., low technical skills required to build,
apply, and repair. ,

- It is easily accessible for small farmers.

- It has low risks for small farmers to adopt,

especially those with low management skills and

economic power.

- It is suitable to farm size, land topography, crops
planted, and type of operation intended for.

- It is not labor displacing where population density
is high.

- Its generation and production depend on local
resources and not imported material.
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Unfortunately, the results of large mechanization
programs in some developing countries like Iran have been
discouraging, since agricultural laborers have been forced
to migrate to urban areas only to take menial jobs with low
pays. Also, mechanizing agriculture has not resulted in
significant increases in agricultural production.

The developing countries have also experienced
difficulty in managing and utilizing their extension
services. The extension services in these countries have
not been able to bring about the desired change in
production practices due to various reasons. The most
important problem has been identified as inadequate
government coordination and support for extension work and
research aimed at small farmers. Other problems cited are
associated with this problem and include lack of adequate
staff, lack of sufficient educational programs for farmers,
contradiction between extension policies and agricultural
development objectives, shortage of funds to expand
extension programs, and low social status and recognition
associated with extension work.

Extension services in the déveloping countries can
greatly contribute to the process of agricultural
development and growth in agricultural production in these
countries. Indeed, extension services can identify the
needs and problems faced by farmers, and transmit them to
the research centers for possible solutions. However, to be

successful, extension services in the developing countries
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must expand the scope of their activities in order to reach
the majority of farmers who have low access to information
and resources. Also, governments should allocate more funds
and pay more serious attention to meet the human and
material resource needs of the extension services in their
countries. A successful extension organization can deliver
its responsibility of educating farmers effectively, and
contribute to the general welfare of the people of its
respective country, particularly the disadvantaged rural

population.



CHAPTER III
DESIGN AND CONDUCT OF THE STUDY

The purpose of this chapter is to describe the
methodology used to achieve the purpose of this study. The
procedure used was determined by the purpose and the
objectives which were discussed in chapter one.

The following tasks wére determined to achieve reliable
guidelines for collecting and analyzing the data (10):

1. To determine a general description of the population
for the study.

2. To develop an instrument for data collection which
would provide useful information for further research and
possible improvements.

3. To develop the most effective, yet short and concise
procedure for collecting the data.

4. To select methods most significant for analysis of

the data.
Population of the Study

The population of the study consisted of all of the
participants in the fifth National Meeting on Agriculture
Extension held on the campus of the Technology University of

Isfahan, Iran in the spring of 1989. The meeting was
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sponsored by the Agriculture Extension Agency of the
Ministry of Agriculture with the cooperation and assistance
from provincial agriculture departments and university
centers. The participants consisted of extension
administrators, specialists, and extension workers as well
as university faculties wﬁo are interested in agriculture

extension work.
Development of the Instrument

A thorough review of related litefature was undertaken
to develop the instrument for the study. An instrument was
developed based on the previous works in the area of
mechanized agriculture and agriculture mechanics by Driskill
(1983), Raoufi (1980), and the general format was adopted
from Mirza-Aghazadeh-Atari (1980).

The instrument was submitted to the faculties of the
Agriculture Education and Agriculture Engineering
Departments at the Oklahoma State University for review and
possible corrections, additions, and deletions.

Furthermore, a pilot test was conducted with a popula-
tion, consisting of selected graduate students from Iran who
are majoring in different agriculture-related fields in
various capacities. These students, some of whom had worked
in the Extension Service in Iran and/or are majoring in
Agriculture Extension and Education currently in the U.S.,
were asked to answer the instrument and make comments and

suggestions in regard to the contents, particularly the
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translation of the instrument from English to Farsi, the
Iranian language. Certain modifications in the format of
the instrument were made based on the recommendations
received from the sample group of the pilot test. The
sample group expressed no difficulty in terms of
understanding the translation of the instrument. Hence, the

instrument was finalized for sending to Iran.
“Collection of the Data

The instrument was\completed by the summer of 1988. 1In
light of difficulty for the author to travel to Iran, a copy
of the instrument was mailed to his father, Mr. Hossein
Razavi, in the fall of 1988 who in turn with the help and
cooperation of the organizers of the meeting and the faculty
of the College of Agricuiture at the Isfahan University of
Technology xeroxed and distributed the instrument among the
participants in the meeting. The meeting was held on the
first week of the spring of 1989. The coﬁpleted instruments
were collecﬁed during the course of the meeting while still
" in progfess and mailed to the researcher via the mail by the

end of the spring of 1989.
Analysis of the Data

A Likert Type scale was used in the instrument to
collect the data. A combination of the ranges of one to
five and zero to four were chosen for the scale for sections

one, two, and three of the instrument in order to secure the



55

responses of the participants in the study, zero and/or
three indicating a null answer in response to the question
and four and/or five indicating a very positive response.
One in the second scale indicated a very negative response.
Descriptive statistics were used to calculate mean and

frequency distribution for each item of the instrument.
Treatment of Data

In order to achieve the study's objectives, the
questionnaire was designed to measure the training needs of
extension workers in mechanized agriculture comprised of the
area of farm power and machinery and farming systems. The
questionnaire was divided into three parts. Part one
provided the researcher with the background and general
information about the respondents. Part two measured the
respondents' perceptions in regard to four issues related to
agriculture mechanization in Iran, i.e., present level and
problems of mechanization, the role of mechanization in
boosting agricultural productivity, and finally the
selection of appropriate technology for agriculture
mechanization. Part three measured the respondents'
perceptions as to the present level of knowledge, training,
and skills possessed by extension workers, extent of
knowledge, training, and skills needed by extension workers,
and extent of available and needed educational resources in
the area of mechanized agriculture by the extension workers

in Iran.



The respondents' perceptions were measured with the
help of a five point rating scale for part two and a four

point rating scale for part three of the questionnaire.
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Also, a four point rating scale was used for questions eight

through twelve of the first part of the questionnaire.
The ranges of absolute values estabiished for each

scale were determined as follows:

Response Category

Véry Much
Much

Some
Little

None

Very Agree
Agree
Neutral
Disagree

Very Disagree

Scale

4 -

Range Limits
3.50 - 4.00
2.50 - 3.49
1.50 - 2.49
0.50 - 1.49
0.00 - 0.50
4.50 - 5.00
3.50 - 4.49
2.50 - 3.49
1.50 - 2.49
1.00 - 1.49



CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
Introduction

The purpose of this study was to identify and analyze
the training needs of éxtenéién workers in the area of
mechanized agriculture in Iran. In order to accomplish this
purpose, the following objectives were formulated:

1. To determine the degree of cooperation between
agricultural colleges and the agriculture extension agency
in Iran as pefceiVed by thé respondents of the study.

2. To identify the best time table and best location
for training extension workers in the area of mechanized
agriculture in Iran as perceived by the respondents of the
study.

3. To identify the training needs of extension workers
in the area of farm power and maéhinery and farming systems
as perceived by the respondenté of the study.

4. To determine the views-of the respondents about
issues related to mechanization, in terms 6f its present
level and problems in Iran, its role and degree of
contribution in boosting agricultural productivity, and the

appropriateness of its technology.
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Findings

Population

A total of é6 questionnaires\out of 110 distributed
were collected from the meeting of thch 85 were useable for
tabulation and analysis. ’Figure 4 shows the percentage of
the respondents’ job titlés. The aéta revealed that the
largest portion (38.6 and 33.7 percent) of the respondents
were extension specialists and extension administrators.
Some of the administrators included the head of the
Agriculture Exténsion‘Serviée, Deputy head of the
Agriculture Extension SerQice, and a number of provincial
Agriculture Extension Service directors. The next highest
(16.9 percent) gfoup consisted of the respondents who marked
the "Other" item in the ffrst question. Table I furnishes
the description of this éroup’s,job titles. A quick look at
this group would indicate the importance associated with
their positions as related to égriculture extension in Iran,
especially for‘extension program development, implementation
and training of extension workers. University faculties
comprised the next highes£ groﬁp (9.6 percent), while the
extension worker group Qas comérised df only 1.2 percent.

Figure 5 provides the Sﬁmmary of the respondents
responses to the question in regard to their highest degrée
earned. The majority (65.9 percent) had a B.S. degree,
while only 17.6 percent had a M.S. degree. Those

respondents having a Ph.D. comprised the next highest group
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TABLE I

RESPONDENTS’ JOB TITLES UNDER "OTHER"

(n= 14 )

ITEM

General Director,

Rural Services Centers
Agriculture Machinery Specialist
Planning Specialist,

Isfahan Provincial Bank
Fellow Member,

Agriculture Research Organization
Deputy Agriculture Training Center
Deputy Director,

Department of Agriculture, Isfahan
Agriculture Instructor
Students
Researcher, Agriculture Research

Center, Isfahan
Deputy in Technical Affairs, Department

of Agriculture, Kurdestan
Director, Department of Agriculture,

Kurdestan
Agriculture Irrigation Engineer

60
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(9.4 percent) followed by college certificate holders (4.7
percent) and high school diploma holders (2.4 percent).

Table II shows the distribution of the respondents’
major area of study. Overall, twelve different fields of
study in agriculture were identified. Eighteen (21.69
percent) respondents were in agriculture education and
extension, while 17 (20.48 percent) were in agronomy, 10
(12.05 percent) in general agriculture, 9 (10.84 percent) in
soil science, 8 (9.64 percent) in animal science, 5 (6.02
percent) in agriculture engineering, 5 (6.02 percent) in
horticulture, 3 (3.61 percent) in agriculture machinery, 3
(3.61 percent) in plant pathology, 2 (2.41 percent) in rural
studies and development, and, finally, 1 (1.20 percent) in
agriculture economics.

The next item was in regard to the geographical
locations where the respondents were working. Figure 6
presents a map of Iran and Table III provides the
distribution of the respondents based on their residency
locations. Table III also indicates those provinces which
did not have any representation in the population of the
study. The largest group of respondents (22.89 percent)
were from the Central province. It must be noted that
recently this province has been divided into two separate
provinces of Tehran and Central. However, since a current
map of Iran was not available for this study, the
respondents from these two provinces were combined into one

group under the Central province. Other provinces to follow



TABLE II

RESPONDENTS’ MAJOR AREA OF STUDY ( n

Ag. Exten51on/Educat10n
Agronomy

General Agriculture
Soil Science

Animal Science
Agriculture Englneerlng
Horticulture

Plant Pathology
Agriculture Machinery
Rural Development/Studies
Agricultural Sciences
Ag. Economics

21.69%
20.48%
12.05%
10.84%
9.64%
6.02%
6.02%
3.61%
3.61%
2.41%
2.41%
1.20%

63



o Tt?br.ix

EAST
AZARBANAN

MAZANDARAN

© Fehran

°
Semnan SEMNAN

i CENTRAL

KHORASAN

LORESTAN

P ISFAHAN
Khorromabod

»/+fahan

o Shiroz

~==++=== International boundary

BALUCHESTAN
Provinclel boundary YA

SISTAN

Bandor
o National capital

° Adminisirative seat

1100 130 Miles

Figure 6. Map of Iran

64



TABLE III

DISTRIBUTION OF THE RESPONDENTS FROM VARIOUS
PROVINCES ( n = 83 )

Central

Isfahan
Khuzestan

Fars

Khorasan
Baluchestan va Sistan
Kurdestan
Mazandaran
Booshehr

Kerman

Yazd

Boyer Ahmad
West Azarbaijan
East Azarbaijan
Zanjan

Semnan

Ghilan

Lorestan
Hamadan
Kermanshahan
Ilam

Chahar Mahal va Bakht
Hormozgan

jari

19 22.89%
13 15.66%
9 10.84%
5 6.02%
5 6.02%
4 4.82%
4 4.82%
4 4.82%
4 4.82%
3 3.61%
3 3.61%
3 3.61%
2 2.41%
1 1.20%
1 1.20%
1 1.20%
1 1.20%
1 1.20%
0] 0.00%
0] 0.00%
0 0.00%
0 0.00%
0 0.00%
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were Isfahan (15.66 percent), Khuzestan (10.84 percent),
Fars (6.02 percent), Khorasan (6.02 percent), Baluchestan va
Sistan (4.82 percent), Kurdestan (4.82 percent), Mazandaran
(4.82 percent), Booshehr k4.82 ﬁercent) , Yazd (3.61
percent), Boyer Ahmad (3.61 percent), Kerman (3.61 percent),
West Azarbayejan (2.41 percenf), East Azarbayejan (1.20
percent), Lorestan (1.20 percent), Zanjan (1.20 percent),
Semnan (1.20 percent), and;Gilan (1.20 percent).

According to'Figure 7, 33 (39.3 percent) of the
respondents had worked between 1 to 5 years at their present
job, while 25 (29.8 percent) between 6 to 10, 6 (7.1
percent) between 11 to 15, 17 (20.2 percent) between 16 to
20, and finally only 3 (3.6 percent) had worked over twenty
years. Fifty eight (69.1 percent) of the respondents had
worked between 1 to 10 years at their present jobs.

Table IV presents the summary bf the responses given to
the question asking respondents where they had received
their training in extension work. 28 (35.44 percent) of the
respondents had received their training in extension work at
a university, mostly inside Iran. All of the respondents
holding a Ph.D. degree had received their training abroad.
The next highest (22.78 percent) group comprises those
respondents wﬁo had received training in extension work from
more than one place. Often, they had completed a formal
program in a university and received additional training in
extension work in the Ministry of Agriculture, at provincial

agriculture departments, or from abroad. Data revealed that
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TABLE IV

RESPONDENTS’ TRAINING IN EXTENSION WORK
RECEIVED AT ( n = 79 )

Factors Surveyed No. of Responses
Provincial Agriculture Dept. 13
Ministry of Agriculture 12
At a University ‘ 28
A combination of the above 18

Other 8

16.46%
15.19%
35.44%
22.78%
10.13%

68
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13 (16.46 percent) and 12 (15.15 percent) of the respondents
had received training at provinciai agriculture departments
and Ministry of Agriculture, respectively. Eight (10.13
percent) of the respondents indicated that they had received
training at other than the abévé'ﬁentioned places. The
places they indicated were mainly the agriculture
cooperatives, agriculture research’centers,‘Extension Corps;
and extension seminars.

Table V provides the summary of the respondents' views
in regard to what program gitensionuwogkers should have
completed their training. Twenty three (28.40 percent) of
the respondents believed the AQriéﬁltural High School
diploma as the most appropriate program for extension
workers to receive their training in extension work, while
21 (25.53 percent) indicated that "Other™ programs should
'provide the training opportunity for extension workers.
Among the programs suggested by the réspondents were two-
year Agriculture Cdllege dertificate, Agriculture High
School diploma with two years of experience leading to a
B.S., Agriculture High School diploma with long term
training, and two-year college certificate with one year
practical training. If we add the values obtained under the
"Other" item for agriculture high schools to the previous
values regardless of the additional conditions put by the
respondents, then, 34.57 percent of them have perceived the
agriculture high school diploma as the most appropriate

program for extension workers to receive their training in



TABLE V

EXTENSION WORKERS SHOULD RECEIVE
TRAINING 'IN ( n = 81 )

Factors Surveyed No. of Responses %

High school diploma with = 7 8.64%
pre-service training ’

Agricultural high school 23 28.40%

B.S. (general Ag.) . 18 22.22%

B.S. (specialized Ag.) . 11 13.58%

M.S. in Agriculture 1 1.23%

Other ‘ - 21 25.93%
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extension work while, B.S. in general agriculture was viewed
by 22.22 percent and two-year agriculture college
certificate 19.75 percent. B.S. in specialized agriculture
was viewed by 13.58 percent ﬁollowed by High school diploma
with pre-service training (8.64 peréent), and M.S. in
agriculture (1.23 percent).

Table VI provides the summary of the responses on
questions eight through twelve of the first part of the
questionnaire. The perceptions of the respondents in regard
to these items were measuréd on a Likert scale from "None"
to "Very Much". It should be noted that not all of the
respondents answered these questions and, therefore, there
is a variance in the total N as reported in the table.

Data on these items revealed that 48.24 percent of the
respondents expressed "much" familiarity with agriculture
extension service in Iran with a mean of 2.86 and a standard
deviation of 0.75. The standard deviation of 0.75 shows the
degree of variation of responses around the mean. However,
the means for their familiarity with agriculture extension
services in developing countries (1.37) and developed
countries (1.36) were considerably lower. The standard
deviations for developing countries and developed countries
were 0.96 and 0.88, respectively.

Further examination of Table VI revealed that 45.24
percent of the respondents expressed "some" familiarity,
while 39.29 percent expressed "much" familiarity with

agriculture mechanization in Iran. The mean was 2.63 with a



TABLE VI

SUMMARY RESPONSES TOC QUESTIONS EIGHT THROUGH TWELVE

None Little Some Much VERY Much
(0) (1) (2) 3) (4)
B STD. TOTAL
FACTORS SURVEYED N % N % N % N % N % MEAN Dev. N Category
8. Familiarity with Ag. Ext. service in:
: Iran . 0 0 2 2.3525 29.41 41 48.24 17 20.00 2.86 0.75 85 Much
B: Developing countries 17 22.37 22 28.95 30 39.47 6 7.89 1 1.32 1.37 0.96 76 Little
C: Developed countries T12 17.39 26 37.68 26 37.68 4 5.80 1 1.45 1.36 0.88 69 Little
9. Familiarity with Ag. mechanization in:
: Iran 0 0 2 2.38 38 45.24 33 39.29 11 13.10 2.63 0.74 84 Much
B: Developing countries 10 14.29 25 35.71 26 37.14 8 11.43 1 1.43 1.50 0.92 70 Some
C: Developed countries 8 11.76 23 33.82 22 32.35 12 17.65 3 4.41 1.69 1.03 68 Some
10. Degree of cooperation between extension - ° i -
service and Ag. colleges in Iran: 10 11.9059 70.24 15 17.86 0 O 0 0 1.06 0.54 84 Little
11. Extent of mechanized agriculture help } N
in boosting agricultural productivity ) ) .
in Iran: 0 0 3 3.70 10 12.35 46 56.79 22 27.16 3.07 0.73 81 Much
12. Extent of extension workers training .
in the area of mechanized agriculture :
needed in Iran: 0 0 3 3.61 8 9.6443 51.8129 34.94 3.18 0.75 83 Much

CL
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standard deviation of 0.74, indicating an overall response
of "much" familiarity with agriculturg mechanization in
Iran. The extent of famiiiarify with aéricﬁlture
mechanization in develpping couhtriés and developed
countries received a mean response of 1.50 with a standard
deviation of‘0.92 and‘a~meaﬁ response of 1.69 with a
étandard deviation of 1.03; respectively.

Data on the degree of cooperation between extension
service and agriculture colleges in Iran indicated that the
majority (70.24 percent) of,thé respbndentsrbelieved there
was "little" cooper;tion existing betwéen these two
institutions. The mean was 1.06 with a standard deviation
of 0.54. As in many other developing countries, this data
indicates that there is a sérious lack of cooperation 7
between the extension servicé and the agricultural colleges
which should act as the supporting arm of research for
extension work in Iran.

The extent of mechanized agriduiture help in boosting
agricultural éroductivity in Ifan was“perceived by the
respondents té be hmﬁch". The mean waé 3.07 with a standard
deviation of 0.73.

The last item shown<in Téble‘VI is the extent of
extension workers training‘nee&éd in the area of mechanized
agriculture in Iran. The mean was 3.18 with a standard
deviation of 0.75, indicating that extension workers needed

"much" training in this area of agriculture.
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Table VII presents the summary of the respondents
perceptions as to the requifed time table for the training
of extension workers in the area of mechanized agriculture.
Forty six (55.42 percent) of the respondents believed a
training program on/yearly basis wés needed while, 18 (21.69
percent) recommended a training program every 6 months, 10
(12.05 percent) every 2 years, and 9 ( 10.84 percent )
recommended "Other" time tables. Some of the
recommendations under "Other" item were on the basis of as
needed and every’five years.

Table VIII shows the perceptions of the respondents as
to the importance of mechanization of different crops from
an economical stand point in Ifan. Most respondents chose
to answer more than one crop. However, the data indicated
that those crops which are of greater importance to the
country which are known as "essential" crops in Iran, were
considered to be more important in terms of mechanization.
These crops were grain crops (80 percent), forage crops
(61.18 percent), row crops (57.65 percent), and root crops
(49.41 percent). Tree and vegetable crops were perceived as
the least important (10.59 percent\each).

Table IX presents the following information on the
sources of farm power used more often by the farmers in Iran
considering the farming operations indicated. The data
suggest that 90.5 percent of the respondents believed
primary tillage operations were performed by the farmers

using engine power, while only 8.24 percent and 1.18 percent



TABLE VIT

PERCEPTIONS ON THE TIME TABLE FOR EXTENSION WORKERS
TRAINING IN MECHANIZED AGRICULTURE ( n = 83 )

Time Tables No. of Responses %

Every six months 18 21.69%
Every year 46 55.42%
Every two years A B 10 12.05%

Other : 9 10.84%



TABLE VIII

PERCEPTIONS ON THE IMPORTANCE OF MECHANIZATION OF

‘DIFFERENT CROPS ( n

= 85 )

Grain crops
Tree crops

Row crops

Root crops
Forage crops
Vegetable crops
Other

80.00%
10.59%
57.65%
49.41%
61.18%
10.59%

0.00%

76



TABLE IX

PERCEPTIONS ON THE SOURCES OF POWER USED IN IRAN

Primary tillage
Secondary tillage
Planting
Cultivation
Harvesting

Crop handling

(n=285) :

(1) . (2) (3)
Man Power Animal Power Engine Power

N % N % N %

1 1.18 7 8.24 77 90.59
3 3.53 4 4.71 73 85.88
61 71.76 6 7.06 20 23.53
77 90.59 0 0.00 9 10.59
56 65.88 4 4.71 39 45.88
10 11.76 39 45.88 59 69.41

77
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believed farmers used animal power and man power,
respectively. On the secondary tillage, 85.88 percent of
the respondents believed farmers used engine power, while
4.71 percent and 3.53 percent believed farmers applied
animal power and man power;‘respectively. Planting,
cultivation, and harvesting were perceived to be performed
more with man power than fhe other two sources. The
respondents indicated that 71.76 percent of the farmers used
man power for planting compared to 7.06 percent and 23.53
percent for animal power and engine power, respectively.
90.59 percent of the respondents believed that farmers used
man power for cultivation, while 10.59 percent believed
farmers applied engine power for the same operation. No
responses were reported for animal power used for
cultivation. 65.88 percent of the respondents indicated
that farmers used man power for harvesting operation, while
4.71 percent and 45.88 percent indicated the use of animal
power and engine power, réspectively. And finally, engine
power was used more often for crop handling as indicated by
69.41 percent of the respondents compared to animal power
(45.88 percent) and man power (11.76 percent).

Data pertainihg to the last question in the first part
of the questionnaire is presented in Tﬁble X. The respon-
dents were asked to identify the best place for training
extension workers in the area of mechanized agriculture.
Only 42.35 percent of the respondents viewed the agricul-

ture departments at the provincial levels as the best
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TABLE X

PERCEPTIONS ON THE BEST INSTITUTION FOR TRAINING
EXTENSION WORKERS IN MECHANIZED AGRICULTURE

(n=285)

Institutions No. of Responses %
Ministry of Agriculture (in Tehran) 9 10.59%
Ag. department at provincial level 36 42.35%
University centers at provincial level 12 14.12%

Other . 28 32.94%
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place, while 32.94 percent suggested a variety of places
under the "other" item in the question. Table XI provides
the responses and the corresponding percentages. Agriculture
training centers and/or experiment stations and public and
private commercial farms marked the top of the list by 32.29
percent and 25 percent of the respondents, respectively.
Among other places suggested were the Agriculture Ministry
and provincial agriculture departments, and universities and
the Agriculture Ministry, indicating the respondents’
concern for the need of a cooperative work to achieve better
results. Only 14.12 percent of the respondents viewed
university centers at provincial level , while 10.59 percent
viewed the Ministry of Agriculture in Tehran as the best

place for training extension workers.

Perceptions of the Respondents in Regard to
the Training Needs of the Agriculture
Extension Workers in the Area of

Mechanized Agriculture

The respondents of the study were asked to determine
the extent of knowledge, training, and skills possessed, as
well as needed, by the extension workers in the area of farm
power and machinery and farﬁing systems. Furthermore, the
respondents were asked to determine the extent of available
and needed educational resources in the area of mechanized

agriculture by the extension workers in Iran.



TABLE XT
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PERCEIVED "OTHER" BEST INSTITUTIONS FOR TRAINING
EXTENSION WORKERS IN MECHANIZED AGRICULTURE

(n=28)

Agriculture Training Centers
and/or Experiment Stations
Public and private
commercial farms
Universities and Agriculture
Ministry ,
Agriculture Ministry and provincial
Agriculture Departments
Universities and provincial
Agriculture Departments
Vocational and Technical centers
Karaj (Tehran) Agriculture
Engineering center
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The perceptions of the respondents for this part of the
questionnaire were measured on a Likert scale from "None" to
"Very Much". There were six categories of expertise based

on which extension workers needs were determined. These

categories were "Operation and Safety," "Maintenance and
Service," "Major Repairs," "Selection and Matching to Proper
Auxiliary Machines," "Tillage Systems," and "Types of

Farming Operations.".

Data Concerning the Extent of Knowledge,

" Training, and Skills Possessed by the

Extension Workers

Table XII réports déta‘on the extent of knowledge,
training, and skills possessed by the extension workers
under "Operation and Safety“ category for eleven different
machines and equipment. The data revealed that the
respondents believed extension workers had "little" training
for operating small statioﬁary’and mobile power units, row
crop planters, combines, and land leveling eqﬁipment, while
they had "some" training for operating tractors, primary and
secondary tillage equipment, grain drill, hay/forage
equipment, field sprayers, and small harvesting machines.
Overall, the mean for 1ahd leveling equipment was the lowest
(0.77) and the mean for the field sprayers was the highest
(2.34) in this category. The standard deviation for land
leveling equipment was greater than its mean due to the
higher distribution of data towards the lower side of the

scale.



TABLE XIT

PERCEPTIONS;ON-THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
POSSESSED BY EXTENSION WORKERS IN OPERATION AND SAFETY

(0) (4] (2) 3) (4) STD. Total
Factors Surveyed n % n % n % n % n % Mean DEV. N Category
- Tractors 7 0
- Small power units 9 0
- Primary tillage equip. 8 2
- Secondary tillage equip. 7 1
- Row _crop planters 9 . . . 0 .
- Grain drill 8 10.53% 25 32.89% 27 35.53% 15 19.74% 1 1.32%
- Hay equipment 7 . 0
- Fiels sprayers 0 . : 2
- Combines 9 25.68% 27 36.49%4 23 31.08%2 3 4.05%2 2
- Land leveling equip. 5 44.30% 30 37.97% 11 13.92% 3 3.80% 0
- Small harvest machines 6 7.59% 32 40.51% 28 35.44% 13 16.46% O

W=

€8
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Table XIII reported data on the "Maintenance and
Service" category. The respondents indicated that the
extension workers had "little" training for all equipment
and machinery but primary tillage equipment and field
sprayers. The extension workers were found to have "some"
training for the maintenance and service of thg;e two class
of equipment. Overall, land leveling equipment had the
lowest mean (.55) and field sprayers had the highest mean
(1.95). Once again, the standard deviation for land
leveling equipmenf was greater than its mean, indicating a
strong distribution towards the lower side of the scale.
58.97 percent of the respondents believed extension workers
had no training in maintenance and servicing land leveling
equipment.

Table XIV contains data collected on the "Major
Repairs" category. Data revealed that the extension workers
were rated as "none" in régard to tfaining in major repair
of tractors, combines and land leveling equipment while,
they had "little" training for the rest. The lowest mean
(0.32) was that of the land leveling equipment and the
highest one was for fields sprayers. Once again, due to the
skewed distribution of dafa towards the lower side of the
scale, the standard deviation for land leveling equipment,
tractors, small power units, and combines were greater than
their means.

Table XV provides data on the "Selection and Matching

to Proper Auxiliary Machines" category. The respondents



TABLE XIII

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
POSSESSED BY EXTENSION WORKERS IN MAINTENANCE AND SERVICE

None Little Some Much Very Much
0) (4)) (2) 3 () STD. Total
Factors Surveyed . n % n % n % n % n % Mean DEV. N Category

- Tractors 11 13.92% 32 40.51% 30 37.97% 5 6.33% 1 1.27% 1.41 0.85 79 Little
- Small power units 14 18.18% 35 45.45% 25 32.47% 3 3.90%4 0 0.00% 1.22 0.78 77 Little
- Primary tilla?e equip. 9 11.54% 22 28.21% 38 48.72% 9 11.54% 0 0.00% 1.60 0.84 78 Some
- Secondary tillage equip. 11 14.29% 27 35.06% 32 41.56% 7 9.09% 0 0.00% 1.45 0.85 77 Little
- Row crop planters 12 16.00% 38 50.67% 21 28.00% 4 5.33%4 0 0.00% 1.23 0.78 75 Little
- Grain drill 16 21.05% 27 35.53% 26 34.21% 6 7.89% 1 1.32% 1.33 0.94 76 Little
- Hay equipment 10 13.89% 33 45.83% 25 34.72% 4 5.56% 0 0.00% 1.32 0.78 ~ 72 Little
- Fiels sprayers 2 2.63% - 20 26.32% 35 46.05% 18 23.68%2 1 1.32% 1.95 0.81 76 Some -
- Combines 28 "38.89% 27 -37.50% 15 20.83% 2 2.78 0 0.00% 0.88 0.83 72 Little
- Land leveling equip. 46 58.97% 24 30.77% 6 7.69% 1 1.28% 1 1.28% 0.55 0.79 78 Little
- Small harvest machines 15 18.99% 30 37.97% 28 35.44% 6 7.59% 0 0.00% 1.32 0.86 - 79 Little

68



TABLE XIV

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
POSSESSED BY EXTENSION WORKERS IN MAJOR REPAIRS .

- 0) ) 2) (3) (4) STD. Total
Factors Surveyed- n % n % n % n % n % Mean DEV. N Category
- Tractors i 45 57.69% 29 37.18% & 5.13% 0 0.00# 0 0.00%4 0.47 0.59 78 None
- Small power units ‘34 44.74% 34 44.74% 6 7.89% 2 2.63% 0 0.00% 0.68 0.73 76 Little
- Primary tillage equip. 22 29.73% 30 40.54% 21 28.38% 1 1.35% 0 0.00% 1.01 0.80 74 Little
- Secondary tillage equip. 21 27.63% 35 46.05% 19 25.00% 1 1.32%2 0 0.00% 1.00 0.76 76 Little
- Row _crop planters 26 34.67% 41 54.67% 6 8.00% 2 2.674 0 0.00% 0.79 0.70 75 Little
- Grain drill . 27 36.00% 32 42.67% 12 16.00% 3 -4.000 1 1.33%° 0.92 0.89 75 Little
- Hay equipment 25 35.21% 33 46.48% 10 14.08% 2 2.82% 1 1.41% 0.89..0.85 71 Little
- Fiels sprayers . 10 13.51% 34 45.95% = 21 28.38% 9 12.16% 0 0.00% 1.39 0.87 74 Little
- Combines 46 64.79% 18 25.35% 6 8.45% 0 0.00%2 1 1.41% 0.48 0.77 71 None
- Land leveling equip. 60 77.92% 12 15.58% 3 3.90% 1 1.30%4 1 1.30% 0.32.0.73 77 None
- Small harvest machines 29 37.18% 29 37.18% 16 20.51% 4 5.13%2 0 0.00% 0.94 0.88 78 Little
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TABLE XV

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
POSSESSED BY EXTENSION WORKERS IN SELECTION
AND MATCHING TO AUXILIARY MACHINES

None Little Some Much Very Much
(0) (4D) (2) (3 (4) STD. Total
Factors Surveyed n % n % n- % n % n % Mean DEV. N Category

- Tractors 14 17.95% 39 50.00% 16 20.51% 6 7.69% 3 3.85% 1.29 0.98 78 Little
- Smatl power units 21 27.27% 32 41.56% 15 19.48% 7 9.09% 2 2.60% 1.18 1.02 77 Little
- Primary tillage equip. 9 12.00% 25 33.33% 29 38.67% 10 13.33%2 2 2.67% 1.61 0.95 75 Some
- Secondary tillage equip. 11 14.29% 25 32.47% 31 40.26% 8 10.39% 2 2.60% 1.55 0.95 77 Some
- Row crop planters 17 22.37% 30 39.47% 21 27.63% 8 10.53% 0 0.00% 1.26 0.92 76 Little
- Grain drilt 15 20.00% 25 33.33% 22 29.33% 11 14.67% 2 2.67% 1.47 1.05 75 Little
- Hay equipment 12 16.90% 31 43.66% 18 25.35% 8 11.27% 2 2.82% 1.39 0.99 71 Little
- Fiels sprayers 3 4.11% 19 26.03% 30 41.10%4 18 24.66% 3 4.11% 1.99 0.91 73 Some
- Combines 23 32.39% 21 29.58% 19 26.76% 6 8.45% 2 2.82% 1.20 1.07 71 Little
- Land leveling equip. 34 44.16% 25 32.47% 15 19.48% 2 2.602 1 1.30% 0.84 0.91 77 Little
- Small harvest machines 11 14.29% 34 44.16% 22 28.57% 10 12.99% 0 0.00% 1.40 0.89 77 Little

L8
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believed that extension workers had "little" training for
all but primary and secondary Fillage equipment and field
sprayers. The data reveals that they had "some" training in
selecting and matching these three class of equipment. The
lowest mean (0.84) was for land leveling equipment and the
higheét one was for field sprayers. quin, the‘standard
deviation for land leveling equipment was greater than the
mean. It must be ﬁotéd that so far (for the fourth time in
a row), the land leveling equipment had the lowest, and the
field sprayers had the highest mean.

Table XVI reports data on the "Tillage Systems"
category. The data revéaled that the extension workers had
"little" training for no-till farming whiie, they had "some"
training for minimum-till‘farming, conventional farming,
irrigated farming, and dry-land farming. Among the four,
irrigated farming had the highest mean (2.36) followed by
conventional farming (2.25), dry-land farming (1.91), and
minimum-till farming (1.87).

Table XVII presents the following information on the
"Farming Operations." The respondents\believed that
extension workers had "some" training for all five types of
farming operations. The highest mean (2.25) was for
planting followed by,primafy tillage (2.21), secondary

tillage (2.16), and cultivation and harvesting (2.06 each).



TABLE XVI

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
POSSESSED BY EXTENSION WORKERS IN TILLAGE SYSTEMS

None ittle Some Much Very Much

0) (D) (2) 3) (4) STD. Total
Factors Surveyed n % n % n % n % n % Mean DEV. N Category
- No-Till farming _ 14 -18.42% 26 34.21% 24 31.58% 11 14.47% 1 1.32% 1.46 -0.99 76 'Little
- Minimum-till farming "6 8.00% 11 14.67% 46 61.33% 11 14.67% 1 1.33% 1.87 0.81 75 Some
- Conventional farming 2 2.63% '8 10.53% 37 48.68% 27 35.53% 2 2.63% 2.25 0.78 76 Some
- Irrigated farming 2 2.63% 3 3.95% 41 53.95% 26 34.21% 4 5.26% 2.36 0.76 76 Some
- Dry-land farming : & 5.26% 17 22.37% 38 50.00% 16 21.05% 1 1.32% 1.91 0.83 76 Some

68



TABLE XVII

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
POSSESSED BY EXTENSION WORKERS IN TYPES OF
FARMING OPERATIONS

None Little Some Much Very Much
o - (@) 2) 3 (4) STD. Total
% n.- % n % .n % Mean DEV. N Category
« Primary tillage 2 8 4
- Secondary tillage 2 . 0 . 4 . .
- Planting 3 3.90% 8 10.39%2 36 46.75% 27 35.06% 3 3.90% 2.25 0.84 77 Some
- Cultivation” 3 5 2 .
- Harvesting 3 2 2

06
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Data Concerning the Extent of Knowledge,
Training, and Skills Needed by the

Extension Workers

Table XVIII presents data concerning the extent of
training needed by extensioﬁ workers under the "Operation
and Safety" qategory. The data reveals that they needed
"some" training in operating land leveling equipment while,
they needed "much" training for the rest of the machines and
equipment. The lowest mean (2.74) in the "much" training
needed response group. was for combines, and the ﬁighest one
was for field spra&ers (3.12).

Table XIX contéiné'data collected on the extent of
training needed under the "Maintenance and\Service"
category. The data reveals that the extension workers
needed "some" training for the maintenance and servicing
land leveling equipment aﬁd "much" training for the rest of
the machines and equipment. The lowest mean (2.62) in the
"much" training needed response group wés for combines, and
the highest mean (3.12) was for field sprayers.

Table XX reports data on the extent of training needed
by extension workers under the "Major Repairs" category.
Data indicated that extension workers needed "much" training
for field sprayers, represented by a mean of 2.54 with a
standard deviation éf 1.04 and, "some" training for the rest
of the machines and equipment. The lowest mean (1.61) for
this group of responses was for land leveling equipment, and

the highest one (2.30) was for the grain drill.



TABLE XVIII

" PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINiNG, AND SKILLS
NEEDED BY EXTENSION WORKERS IN OPERATION AND SAFETY

None Little Some Much Very Much .
0 1 (2) 3) (4) STD. Total
Factors Surveyed n % n % n % n % n % Mean DEV. N -Category

- Tractors 2 2.82% 2 2.8% 13 18.31% 31 43.66% 23 32.39% 3.00 0.93 71 Much
- Small power units 1 1.47% 2 2.94% 19 27.94% 30 44.12% 16 23.53% 2.85 0.86 68 Much
- Primary tillage equip. 1 1.41% 2 2.82% 17 23.94% 28 39.44% 23 32.39% 2.99 0.90 71 Much
- Secondary tillage equip. 1 1.45% 2 2.90% 14 20.29% 31 44.93% 21 30.43% 3.00 0.87 69 Much
- Row crop planters 2 2.82% 4 5.63% 12 16.90% 26 36.62% 27 38.03% 3.01 1.01 71 Much
- Grain drill 2 2.86% 3 4.29% 13 18.57% 22 31.43% 30 42.86% 3.07 1.02 70 Much
- Hay equipment 2 2.86% 3 4.29% 11 15.71% 30 42.86% -24 34.29% .3.01 0.96 70 Much
- Fiels sprayers 0 0.00% 3 4.41% 13 19.12% 25 36.76% 27 39.71% 3.12 0.87 68 Much
- Combines 4 5.80% 6 8.70%4 14 20.29% 25 36.23% 20 28.99% 2.74 1.14 69 Much
- Land leveling equip. 7 9.86% 9 12.68% 16 22.54% 24 33.80% 15 21.13% 2.44 1.23 71 Some
- Small harvest machines 3 4.29% 1 1.43% 18 25.71% 26 37.14% 22 31.43% 2.90 1.00 70 Much

C6



TABLE XIX

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
NEEDED BY EXTENSION WORKERS IN MAINTENANCE AND SERVICE

None Little Some Much Very Much .
, (0) (4b) 2) 3) (4) STD. Total
Factors Surveyed n % n % n % n % n % Mean DEV. N Category
- Tractors 1 1.43% 5 7.14% 12 17.14% 37 52.86% 15 21.43% 2.86 0.88 70 Much
- Small power units 1 1.49% 6 8.96% 12 17.91% 36 53.73% 12 17.91% 2.78 0.89 67 Much
- Primary tillage-equip. 1 1.43% 4 5.71% 14 20.00% 32 45.71% 19 27.14% 2.91 -0.91 70 Much
- Secondary tillage equip. 2 2.86% 3 4.29% 12 17.14% 34 48.57% 19 27.14% 2.93 0.93 70 Much
- Row crop planters 3 4.29% 5 7.14% 9 12.86% 34 48.57% 19 27.14% 2.87 1.03 70 Much
- Grain drill 2 2.86% & 5.71% 11 15.71% 32 45.71% 21 30.00% 2.94 0.97 70 Much
- Hay equipment’ 2 2.90% 5 7.25% 12 17.39% 32 46.38% 18 26.09% 2.86 0.98 69 Much
- Fiels sprayers 0 0.00% 2 2.94% 13 19.12% 28 41.18% 25 36.76% 3.12 0.81 68 Much
- Combines 5 7.35% 10 14.71% 10 14.71% 24 35.29% 19 27.94% 2.62 1.24 68 Much
- Land leveling equip. .7 10.14% 17 24.64% 11 15.94% 22 31.88% 12 17.39% 2.22 1.27 69 Some
- Small harvest machines 2 2.86% 5 7.14% 11 15.71% 33 47.14% 19 27.14% 2.89 0.98 70 Much
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TABLE XX

“ PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS-
NEEDED BY EXTENSION WORKERS IN MAJOR REPAIRS

None Little Some Much Very Much
0) N (2) (3) (4) STD. Total
Factors Surveyed n % n- % - n % n % n % Mean DEV. N . Category

- Tractors 5 7.25% 18 26.09% 24 34.78% 13 18.84% 9 13.04% 2.04 1.12 69 Some
- Small power units .6 8.96% 16 23.88% 23 34.33% 15 22.39% 7 10.45% 2.01 1.11 67 Some
- Primary tillage equip. 4 5.80% 15 .21.74% 26 37.68% 14 20.29% 10 14.49% 2.16 1.10 69 Some
- Secondary tillage equip. 3 4.41% 17 25.00% 17 25.00% 24 35.29% 7 10.29% 2.22 1.07 68 Some~
- Row crop planters 5 7.25% 16 23.19% 16 23.19% 22 31.88% 10 14.49% 2.23 1.17 69 Some
- Grain drill 4 5.80% 13 18.84% 20 28.99% 22 31.88% 10 14.49% 2.30 1.11 69 Some
- Hay equipment 6 8.70%4 14 20.29% 22 31.88% 17 24.64% 10 14.49% 2.16 1.16 69 Some
- Fiels sprayers . 3 4.48% 7 10.45% 20 29.85% 25 37.31% 12 17.91% 2.54 1.04 67 Much
- Combines 10 15.15% 17 25.76% 18 27.27% 11 16.67% 10 15.15% 1.91 1.28 66 Some
- Land leveling equip. N 17 24.64% 21 30.43% 12 17.39% 10 14.49% 9 13.04% 1.61 1.34 . 69 Some
- Small harvest machines - 5 7.25% . 14 20.29% 22 31.88% 22 31.88% 6 8.70% 2.14 1.07 69 Some
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Table XXI contains data on the extent of training
needed by extension workers under the "Selection and
Matching to Proper Auxiliary Machines" category. The data
reveals that extension workers needed "much" training for
all the machines and equipment. The lowest mean (2.52) was
for land leveling equipment and, the highest mean (3.01) was
for field sprayers. It is interesting to note that the
respondents to the study believed extension workers had and
needed the most trainingvfor field sprayers as represented
by the highest means for all categories of expertise and
conversely, they had and needed the least training for land
leveling equipment as represented by the lowest means for
all categories of expertise.

Table XXII reports data on the extent of training
needed by extension workers in "Tillage Systems". It was
found that they needed "much" traiﬁing in all areas of
tillage systems. The highest mean (3.12) was for
conventional farming followed by irrigated farming (3.10),
minimum-till farming and dry-land farming (2.86 each), and
no-till farming (2.60).

Table XXIII provides information pertinent on the
extent of training needed by extension workers in "Farming
Operations". Data revealed that they needed "much" training
in all types of farming operations. The highest mean
(3.16) was for both harvesting and cultivation followed by
planting (3.12), secondary tillage (2.97), and primary

tillage (2.91).



TABLE XXT

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
NEEDED BY EXTENSION WORKERS IN SELECTION AND
MATCHING TO AUXILIARY MACHINES

None Little Some Much Very Much
0) 1y - (2) (3) (4) STD. Total
Factors Surveyed n % n % n % n % n % Mean DEV. N Category

- Tractors 1 1.45% 8 11.59% 11 15.94% 24 34.78% 25 36.23% 2.93 1.05 69 Much
- Small power units 1 1.52%° 8 12.12% 14 21.21% '22 .33.33% 21 31.82% 2.82 1.06 66 Much
- Primary tillage equip. 2 2.90% 4. 5.80% 16 23.19% 25 36.23% 22 31.88% 2.88 1.01 69 Much
- Secondary tillage equip. 3 4.35% 3 . 4.35% 14 20.29% 27 39.13% 22 31.88% 2.90 1.04 69 Much
- Row crop planters 3 4.35% 3 4.35%2 11 15.94% 28 40.58% 24 34.78% 2.97 1.04 69 Much
- Grain drill 3 4.35% 3 4.35% 11 15.94% 30 43.48% 22 31.88% 2.94 1.02 69 Much
- Hay equipment . 4 5.80% 4 5.80% 14 20.29% 23 33.33% 24 34.78% 2.86 1.13 69 Much
- Fiels sprayers 1 1.49% 5 7.46% 11 16.42% 25 37.31% 25 37.31% 3.01 0.98 67 Much
- Combines 3 4.55% 7 10.61% 13 19.70% 22 33.33% 21 31.82% 2.77 1.14 66 Much
- Land leveling equip. 7 10.14% 9 13.04% 15 21.74% 17 24.64% 21 30.43% 2.52 1.31 69 Much
- Small harvest machines 3 .35% 5 7.25% 15 21.74% 23 33.33% 23 33.33% 2.8 1.10 69 Much
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TABLE XXII

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
NEEDED BY EXTENSION WORKERS IN TILLAGE SYSTEMS

" (1)) M (2) 3 (4) STD. Total
Factors Surveyed o n % n -% n % n % n % Mean DEV. N Category
- No-Till farming 3 1
- Minimum-till farming 1 5 . . . .
- Conventional farming 0 0.00% 3 4.62% 11 16.92% 26 40.00% 25 38.46% 3.1
- Irrigated farming 0 3 4.48% 14 20.90% 23 34.33% 27 -40.30% 3.10 0.
Dry-land farming 1 5 7.58% 16 24.24% 24 36.36% 20 30.30% 2.86 0.98 66 Much.
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TABLE XXTIIT

PERCEPTIONS ON THE EXTENT OF KNOWLEDGE, TRAINING, AND SKILLS
NEEDED BY EXTENSION WORKERS IN TYPES OF FARMING OPERATIONS

None Little Some Much Very Much
0 ) (2) 3) (4) STD. Total
Factors Surveyed n % n % n % n % n % Mean DEV. N Category
- Primary tillage 0 0.00%2 6 8.82% 13 19.12% 30 44.12% 19 27.94% 2.91 0.90 68 Much
- Secondary tillage 0 0.00% 6 8.82% 11 16.18% 30 44.12% 21 30.88% 2.97 0.91 68 Much
- Planting 0 0.00% 3 4.41% 10 14.71% 31 45.59% 24 35.29% 3. 0.81 68 Much
- Cultivation 0 0.00% 4 5.88% 10 14.71% 25 36.76% 29 42.65% 3.16 0.88 68 Much
- Harvesting 0 0.00% 4 5.88%2 10 14.71% 5 36.76% 29 42.65% 3.16 0.88 68 Much
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Data Concerning the Extent of Available

Educational Resources in the Area of

Mechanized Agriculture to the

Extension Workers

Table XXIV contains.data on the extent of the
educational regources in the area ofwmechanized agriculture
being available to extension workers. It was found that
there were "little" amount'of books, slides, video tapes
and films, machinery repair, operation,and maintenance
and service manuals, equipment selection handbooks, and
equipment calibration manuals available to extension
workers. The respondents‘believed_there were "some"
extension fact sheets available to extension workers as
represented by a mean of 1:80 with a standard deviation of
0.87. The highest mean (1.41) in the "little" response
group was for books while, the. lowest mean (0.60) was for
equipment calibration manuals. The standard deviation for
equipment calibration manuals and equipﬁent‘selection
handbooks were greater than their mean due to the skewed
distribution of déta on the lower sidé of the scale.

Data Concerhing the Extent of Needed
Educational Resources in thé‘Area of

Mechanized Agqriculture by the

Extension Workers
Table XXV contains data on the extent of needed

educational resources in the area of mechanized agriculture



TABLE XXIV

PERCEPTIONS: ON THE EXTENT OF AVAILABEE EDUCATIONAL RESOURCES
IN THE AREA OF MECHANIZED AGRICULTURE TO EXTENSION WORKERS

None Little . Some Much Very Much
(0) (&) 2) 3 4) STD. Total
Factors Surveyed n % n % " n % n % n % Mean DEV. N Category

- Books 6 7.23% 45 54.22% 26 31.33% 4 4.82% 2 2.41% 1.41 0.79 83 Little
- Extension fact sheets 6 7.23% 22 26.51% - 40 48.19% 13 15.66% 2 2.41% 1.80 0.87 83 Some
- Slides N 30 36.14% 44 53.01% 8 9.64% 1 1.20% 0 0.00% '0.76 0.67 83 Little
- Videos and films + 23 28.05% 45 54.88% 11 13.41% 3 | 3.66% 0 0.00% 0.93 0.75 82 Little
- Machinery repair manuals 16 19.28% 56 67.47% 9 10.84% 2 2.41% 0 0.00% -0.96 0.63 83 Little
- Machinery operation manuals 16 19.75% 44 54.32% 17 20.99% 2 2.47% 2 "2.47% 1.14 0.84 81 Little
- Machinery maintenance manuals 13 15.85% 45 54.88% 18 21.95% 4 4.88% 2 2.44% 1.23 0.86 82 Little -
- Equipment selection handbooks 35 42.68% 36 43.90% 9 10.98% 1 1.22% 1 1.22% 0.74 0.79 82 Little
- Equipment calibration manuals 41 49.40% 34 40.96% 8 9.64% 0 0.00% 0 0.00% 0.60 0.66 83 Little
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TABLE XXV

PERCEPTIONS ON THE EXTENT OF NEEDED EDUCATIONAL RESOURCES IN
THE AREA OF MECHANIZED AGRICULTURE BY EXTENSION WORKERS

None Little Some Much Very Much
. ) (4D (2) 3 4) STD. Total
Factors Surveyed n -% n %-. n % n % n % Mean DEV. N Category
- Books 0 0.00% 2 2.41% 17 20.48% 43 51.81% 21 25.30% 3.00 0.74 83 Much
- Extension fact sheets 0 0.00%2 -1 1.20% 8 " 9.64% 35 42.17% 39 46.99% 3.35 0.70 83 Much
- Slides 0 0.00% 0, 0.00% 7 8.43% 46 55.42% 30 36.14% 3.28 0.61 83- Much
- Videos and films, 0 0.00% 0 0.00% 9 10.84% 34 40.96% 40 48.19% 3.37 0.67 83 Much
- Machinery repair manuals 0 0.00% 1 .1.20%2 11 13.25% 43 51.81% 28 33.73% 3.18 0.70 83 Much
- Machinery operation manuals 0 0.00% 0 0.00% 11 13.25% 36 43.37% 36 43.37% 3.30 0.69 83 Much
- Machinery maintenance manuals 0 0.00% 0 0.00% 10 12.05% 34 40.96% 39 46.99% 3.35 0.68 83 Much
- Equipment selection handbooks 0 0.00% 0 0.00% 9 10.98% 37 45.12% 36 43.90% 3.33 0.66 82 Much
- Equ1pment calibration manuals 0 0.00% 0 0.00% 10 12.05% 44 53.01% 29 34.94% 3.23 0.65 83 Much
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by extension workers in Iran. The data reveals that
extension workers needed "much" educational resources of all
types listed in the table. The highest mean (3.37) was for
video tapes and films while, the lowest mean (3.00) was for
books. Other necessary resources having the next highest
means were extension fact sheets and equipment maintenance
and service manuals (3.35 each), equipment selection
handbooks (3.33), machinery operation manuals (3.30), slides
(3.28), equipment calibration manuals (3.23), and machinery
repair manuals (3.18). Among the three manuals- machinery
repair, operation, and maintenance manuals- maintenance
manuals were rated as being the most needed. In the section
on needed training, extension workers were more often viewed
as needing training in the category of "operation and
safety" compared to the "maintenance and service" category.
In the necessary educational resources section, however, the
perceived need for operation manuals came next to the
maintenance and service manuals. Finally, equipment
selection handbooks were perceived to be needed more than
equipment calibration manuals while, there were more
selection handbooks available to extension workers compared

to calibration manuals.
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Perceptions of the Respondents of the Study
in Regard to Four Related Issues of

Agriculture Mechanization in Iran

As previously stated, the participants in the Fifth
National Meeting on Agriculture Extension in Iran were
surveyed to determine the degree of their agreement or ‘
disagreement with the statements in regard to the present
level and problems of agriculture mechanization, the role of
agriculture mechénization in boosting agricultural
producfivity, and the selection ofyappropriate technology
for agriculture mechanization in Iran. The perceptions of
the respondents for this partxdf the questionnaire were
measured on a Likert scale from "Very disagree" to "Very

agree". There were 32 statements in the second part of the

questionnaire.

Data Concerning the Present Level

of Mechanization in Iran

Table XXVI reports data on the perceived present level
of agriculture mechanization in Iran. This segment
contained 6 statements. Data revealed that the majority
(52.38 percent) "disagreed" with the statement that the
present level of agriculture mechanization in Iran was in a
desirable state represented by a mean of 2.35 with a
standard deviation of .68.

Table XXVI also contains data pertinent to the

sources of engine power, such as tractors and tillers, being



TABLE XXVI

PERCEPTIONS ON THE PRESENT LEVEL OF AGRICULTURE
MECHANIZATION IN IRAN

Very (1) =~ (2) (3) (4) Very (5)
Disagree Disagree Neutral Agree Agree STD. Total
Factors Surveyed . n %- n % n % n % n % Mean DEV. N Category
1. Present level of mechanization 7 8.33 44 52.38 30 35.71 3 3.57 0 0.00 2.35 0.68 84 Disagree
in Iran is in a desirable state: )
2. Sources of engine power are 3 3.61 25 30.12 36 43.37 15 18.07 4 4.82 2.90 0.90 83 Neutral
adequately in reach of farmers: - . ;
3. Various farm equipment are 6 8.22 32 43.84 34 46.58 1 1.37 0 0.00 2.41 0.66 73 Disagree
adequately in reach of farmers:
4. Average unit of power(HP/hec) is 2 2.47 22 27.16 33 40.74 18 22.22 6 7.41 3.05 0.94 81 Neutral

adequate in meeting farmers’
needs: - .

5. Average unit of power(HP/hec) is 26 30.95 44 52.38 13 15.48 1 1.19 0 0.00 1.87 0.70 84 Disagree
relatively equally distributed
between farming regions: -

6. Increase in the average unit of 4 5.00 14 17.50 20 25.00 30 37.50 12 15.00 3.40 1.09 80 Neutral
power(HP/hec) is necessary: .
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adequately in reach of farmers in Iran. The mean was 2.90
with a standard deviation of 0.90, indicating a "neutral"
response from the respondents. Apparently, there are enough
tractors and/or tillers, however, if other farming
operatlons are to be mechanlzed or additional land to be
cultivated, then more units will be needed by the farmers.

A mean of 2.41 with a standard deyiation of 0.66
indicated that tﬁe respondents werei"disagree" with the
statement that agriculture equipment are adequately in reach
of farmers. in Iran given their varlety and number.

The next three statements,. as shown in Table XXVI,
are in regard to the perceived ‘adequacy, d;strlbutlon, and
required increase in average unit of power (Hp/hec) for the
mechanized farming‘system‘in Iran. The data reveals that
the respondents remaiﬁeq "neutral" on the statements in
regard to the adequacy of each unit of power (Hp/hec) for
mechanized farming system in Iran and perceived required
increase as represented by a mean of 3.05 aﬁd 3.40 with a
standard deviation of 0.94 and 1.09, respectively. However,
they were "disagree" with the statement that the unit of
power (Hp/hec) was relatively equally distributed among all
farming regions in Iran as represented by a mean response of
1.87 and a standérdmdeviation of 0.70. This may be an
indication that not all the farmers in different farming
regions of the country have equal access to required engine

powered units in order to perform their farming operations.



106

Data Concerning the Present Problems of

Agriculture Mechanization in Iran

Table XXVII presents the following information on the
problems of agriculture mechanization in Iran. The
respondents were "disagree" with the statement that farmers
from different regions in Iran have adequate and timely
access to spare parts for their equipment as represented by
a mean response of 1.68 wiﬁh\a standard deviation of 0.68.
It must be noted that a well developed distribution system
for spare pafts can help farmeré to avoid lengthy delays in’
equipment‘repair, especially during the working season.

Table XXVII also reports data on the statement in
regard to the economical and financial ability of farmers as
an important factor in. the development of agriculture
mechanization programs in Iran. The respondents were
"agree" with the statement as represented by a mean of 3.70
and a standard deviation of 1.00. The implications from
this stdtement could be tied.to next statement which
addresses the farmers' accessibility to loan services for
purchasing equipment. The data reveals that the respondents
remained "neutral" about the accessibility to loan services
as being one of the biggest problems facing farmers in Iran.
Twenty seven point seventy one percent of the respondents
were "disagree" with the statement. The mean was 3.00 with
a standard deviation of 0.93. This could be interpreted as
although farmers' finahcial and economical ability was

perceived as an important factor, nonetheless, their access



TABLE XXVII

PERCEPTIONS ON THE PRESENT PROBLEMS OF AGRICULTURE
MECHANIZATION IN IRAN

very (1)
Disagree
n - %

(2)
Disagree
n %

3)
Neutral
n %

(4)
Agree
n

Very (5)
Agree
n %

STD. Total
DEV.

N Category

. Farmers’ economical/

Farmers from different regions
have adequate and timely access
to spare parts for e?uipment:

3 inancial
ability is an important factor
for mechanization programs:
Access to loan services is one
of the biggest problems facing
farmers in Iran:

. Lack of training programs_for

application of equipment is one
of the important problems:

5. Trend in mechanization does not

match average farm size in Iran:

. Equipment and spare parts are

distributed equally & justly:

34 40.48

0 0.00

2 2.41

2 2.38

1 1.27
23 28.05

45 53.57

12 14.29

23 27.7M

4 4.76

5 6.33
36 43.90

22 26.19
38 45.78
15 17.86

16 20.25
16 19.51

29 34.52
13 15.66

38 45.24

48 60.76.

5 6.10

21 25.00
7 8.43
25 29.76

9 11.39
2 2.44

84 Agree

83 Neutral

84 Agree’

79 Agree

82 Disagree
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to loan services poses no serious problems in adopting
mechanized farming. Thus, farm mechanization programs could
be undertaken with borrowed capital from lending
institutions.

The next statement under investigation was in regard to
the lack and/or shortage of technical training programs to
teach farmers proper application of farming equipment as
being one of the important problems of agriculture
mechanization in Iran. The mean was 3.95 with a standard
deviation of 0.94, an indication that respondents were
"agree" with the statement.

Table XXVII further provides data on the statement
addressing the present trend in agriculture mechanization
from a farming equipment selection stand point which does
not correspond to the average farm size in Iran. The
majority (60.76 percent) were "agree" with the statement as
represented by the mean 3.75 with a standard deviation of
0.79.

A mean response of 2.11 with a standard deviation of
0.96 indicated that the respondents were "disagree" with the
statement that farm equipment and spare parts were
distributed on an equal and just basis among farmers of

different regions in Iran.
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Data Concerning the Role of Mechanization
in Boosting Agricultural Productivity

Table XXVIII reports data on four statement in regard
to the role of mechanization in boosting agficultural
productivity as perceived by tﬁe respondents;

The majority (51.81 percent) were "agree", while 36.14
percent were "highly agree" with a statement in regard to
the application of agriculture mechanization in Iran to
reduce production costs. The mean was 4.20 with a standard
deviation of 0.76. |

The déta reveals that respondents were "aéree“ with the
statement in regard tb the substitution of traditional
farming, which is labor intensive, with mechanized farming
as being beneficial to farmers in Iran from an economic
(stand point. The mean was 4.12 with a standard deviation of
0.82.

The respondents were, also "agree" with the statement
that the expansion of agriCulture mechanization programs\in
Iran would act as a facilitating means for a quantitative
and qualitative increase in cultivated area, therefore,
improving agricﬁltural proquctivity. The mean was a high
4.21 with a standard deviation of O.71.v A low standard
deviation indicated that the responses were in little
variance arouﬁd the mean.

A mean response of 3.81 with a standard deviation of

0.81 indicated that the farmers’ problems in terms. of



TABLE XXVIIT

PERCEPTIONS ON THE ROLE OF MECHANIZATION IN
BOOSTING AGRICULTURAL PRODUCTIVITY

3)
Neutral
n %

Very (5)
Agree

STD. Total
DEV. N Category

1.
2.

Application of mechanization in.
Iran will reduce production cost:
Substitution of traditional farm-
ing with mechanized farming is.
beneficial to farmers:

Expansion of mechanization can
facilitate an increase in
cultivated area:

Farmers’ problems in performing
their farming operations will by
solved by adopting mechanization:

Very (1) (2)
Disagree Disagree
n fo - n o
1 1.20 1 1.20
1 1.23 2 2.47
0 0.00 1 1.19
1 1.19 3 3.57

211 .13.58

11 13.10

22 26.19

43 51.81
39 48.15

41 48.81

43 51.19

30 36.14

28 34.57

31'36.90

15 17.86

0.76 83 Agree
0.82 81 Agree

0.71 84 Agree

0.81 84 Agreé
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performing their farming operations on time will be solved

by adopting mechanization.

Data Concerning Selection of Appropriate

Technology

Table XXIX provides data‘on fhe(respondents'
perceptions in regard to the selection of appropriate
technology for mechanization in Iran. The data reveals that
the respondents were '"agree" with the statement that the
trend in the expansion of mechanization is only economical
for medium and large scale‘farming. The mean was 3.94 with
a standard deviation of 0.86. However, the respondents
believed that research in the area of mechanization for the
development of agriculture equipment and machinery should be
based on small and medium size farms. The mean fesponse was
4,17 with a standard deyiation of .88. Another related
statement was in regard to the necessity for research and
development of agriculture)méchinery which can be used on
small farms utilizing animal power. The mean Qas 3.62 with
a standard deviation of 1.15, indicating that respondents
were "agree" with the statement. Nonetheless, the
respondents remained "neutral" as to whether the programs
for the expansion of agriculture mechanization should be
concentrated only on small and medium size farms. The mean
was 3.09‘with a standard deviation of 1.08. Thirty two
point ninty three percent of the respondents were "disagree"

with the statement, while 26.83 percent were "disagree".



PERCEPTIONS ON THE SELECTION OF APPROPRIATE TECHNOLOGY

TABLE

XXIX

FOR AGRICULTURE MECHANIZATION

(2)
Disagree
n %

(3)
Neutral
n %

10

1

12
13

14

15

16

Very (1)
Disagree
Factors Surveyed n %
Trend 1n mechanization 1s only 1119
economical for medium/large
scale farming
Research on development of equip- 1 1 22

ment should be for small and

medium s1ze farms

Research on machinery for small 6 7 69
farms ut1lizing animal power

1S necessary 1n Iran

Mechani1zation expansion programs 3 3 66
should concentrate on small and

medium si1ze farms

Establishment of socio-economical 0 0 00
Justice/equality between farmers

groups play an important role 1n
mechanization expansion programs
Improvement n farmers’ life 0 000
should be considered 1n trends

towards mechanization expansion

Expansion 1n mechanization gives 0 0 00
more time to farmers for social

and cultural development/growth

Emphasis must be placed on local 0 0 00
material/human resources 1n Iran

for mechanization expansion

Material/human resources are 1 122
avalable 1n Iran to manufacture

equipment for small/medium farms
Unemployment of labor due to 2 247
mechanization should not affect

changes 1n production methods

Capacity to attract released 10 12 05
Labor due to mechanization exists

1n other economic sectors 1n Iran
Unemployment due to mechanization 3 3 61
1s not socially desirable 1n Iran

The released labor force due to 1 120
mechanization can be employed 1n

other agriculture sectors

Priority must be with 1mprovement 2 2 38
of socio-economic position of low

and medium 1ncome farmers 1n

selecting appropriate technology

Attention must be paid to 0 000
delivery of training programs

to low/medium 1ncome farmers

Farmers can choose the kind of 4 4 88
aﬁpropr1ate technology based on

their own experiences

27 32 93

1119

0 000

0 000

3 357

17 20 73

P91 N

29 34 94

27 32 53
3 361

10 11 90

8 976

15 19 23

21 25 61

21 25 00

1 119

13 15 48

25 30 49

15 18 52

28 33 73

23 271 M
4 4 82

910 7

6 714

31 37 80

47 55 95

36 43 90

33 42 31

22 26 83

46 54 76

49 58 33

45 53 57

47 55 95

30 36 59

40 49 38

13 15 66

27 32 53
58 69 88

51 60 71

40 47 62

19 23 17

16 19

34 40

26 30

28 33

910

15 18

3 3
17 20

22 26

36 42

6 7

79

98

05

48

95

33

98

52

61

61
48

19

86

32

4 15

419

300

STD Total

DEV N Category
0 86 84 Agree

0 88 82 Agree
115 78 Agree
108 82 Neutral
0 69 84 Agree
0 51 84 Agree
0 66 84 Agree
0 72 84 Agree
0 97 82 Neutral
0 97 81 Agree

1 00 83 Neutral
0 97 83 Neutral
0 71 83 Agree
0 76 84 Agree

0 71 84 Agree
0 99 82 Neutral
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A mean response of 3.92 with a standard deviation of
0.69 1ndicated that the respondents were "agree" with the
statement that as a tool for developing rural areas 1in Iran,
the expansion of agriculture mechanization programs can play
an important role in establishing socio-economical justice
and equality between different farmers social groups.

The highest mean response 1n this part of the
questionnalre was recorded for the statement 1n regard to
whether qualitative i1mprovement in the farmers’ life from a
material and spiritual stand point should be considered 1in
the trends towards the expansion of agriculture
mechanization 1n Iran. The mean was a high 4.39 with a low
standard deviation of 0.51. Overall, the respondents were
"agree", while 40.48 percent expressed to be "highly agree"
with the statement. On a related subject was the statement
1n regard to the social and cultural development and growth
of farmers. A mean response of 4.15 with a standard
deviation of 0.66 1ndicated that the respondents were
"agree" with the statement that an expansion 1in the
agriculture mechanization programs would reduce farmers work
load and, therefore, give them more time for their social
and cultural development and growth. It 1s clear that any
development program for rural areas 1n Iran must consider
the above mentioned needs of the farmers i1in terms of their
soclial and personal growth and their families progress 1n
the society. Often, development planners fail to consider

these human factors and the results of their works have been
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more devastating for the developing countries in general,
and the farmers in particular.

The réspondents were "agree" with the statement that in
formulating the programs for the expansion of agriculture
mechanization, the emphasis must be placed on the local
material and human resources inside Iran. The mean was a
high 4.19 with a standard deviation of 0.72. However, in a
related statement, the respondents were "neutral" in regard
to the adequate availability of the material and human
resources inside Iran for manufacturing agriculture
machinery suited for small and medium size farms. The mean
was 3.35 with a standard deviation of 0.97.

A mean of‘3.70 with a standard deviation of 0.97
indicated that the respondents were "agree" with the
statement that the unemployment of the labor force as a
consequence of the substitution of traditional farming with
mechanized agriculture should not overshadow the changing
trends in the production methods in Iran. However, the
respondents remained "neutral" in regard to the statement
that at the present time, the capacity to attréct the
released labor force from agriculture due to mechanization,
exists in other economic sectors of the country. Thirty
four point ninty four percent of the respondents were
"disagree" with the statement, while only 15.66 percent were
"agree". The mean was 2.64 with a standard deviation of
1.00. In another related statement, the respondents

remained also "neutral" as to whether the increase in
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unemployment of agriculture labor force due to the expansion
of agriculture mechanization is not desireable from a social
stand point in Iran. The mean response was 3.00 with a
standard deviation of 0.97. The distribution of the
responses were the same for both sides of the "neutral"
point. On the other hand, the majority (69.88 percent) were
"agree" with the statement that by formulating correct
planning for tﬁe expansion of agriculture mechanization, the
released labor force could be employed in other sectors of
agriculture industry in Iran. The mean response was 4.05
with a standara deviation of 0.71.

Table XXIX also reports data in regard to the statement
that in selecting the appropriate technology for the
expansion of agriculture mechanization in Iran, the priority
should be with the improvement of the socio-economic
position of low and medium income farmers in the country.
The mean response of 4.08 with a standard deviation of 0.76
indicated that the respondents were "agree" with the
statement. Also, the respondents were "agree" with the
statement that special attention must be paid to the
delivery of technical training programs to low and medium
income farmers as part of formulating programs for the
expansion of agriculture mechanization in Iran. The mean
response was a high 4.31 with a standard deviation of 0.71.
Forty two point eighty six percent of the respondents were
"very agree", while only 2.38 percent were "disagree" with

the statement.
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Finally, Table XXIX provided information on the
statement that farmers in Iran can choose the kind of
appropriate technology for their farming operations based on
their own experiences. A mean response of 3.01 with a
standafd deviation of 0.99 indicated that respondents were

"neutral" and their opinions were evenly divided on this

matter.



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of this chapter is to present a summary of
the findings of this study, and to presént conclusions and
recommendations based upon the observations made from the

conduct of the study.
Summary of the Study

Purpose of the Study

The main purpose of this study was to identify and
analyze the training needs of extension workers in the area
of mechanized agriculture as perceived by the extension
personnel who were in atténdance at the Fifth National

Meeting on Agriculture Extension held in Isfahan, Iran.

Objectives of the Study

The objectives of the study were:

1. To determine the degree of cooperation between
agricultural colleges and agriculture extension agency in
Iran as perceived by the respondents of the study.

2. To identify the best time table and best location

for training extension workers in the area of mechanized
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agriculture in Iran as perceived by the respondents of the
study.

3. To identify the training needs of extension workers
in the area of farm power and machinery and farming systems
as perceived by the respondents of the study.

4. To determine the views of the respondents about
issues related to mechanization, in terms of its present
level and pfoblems in Iran, its role and degree of
contribution in boosting agricultural productivity, and the

appropriateness of its technology.

Design and Conduét of the Study

The instrument for collecting data was completed by the
end of summer of 1988, and was mailed to Iran before the
January of 1989. Questionnaires were distributed among the
participants in the Fifth National Meeting on the
Agriculture Extension held on the first week of spring of
1989 at the Isfahan University of Technology, Isfahan, Iran.

A total»of 86 questionﬂaires out of 110 distributed

were collected while the meeting was in progress, of which

85 were usable for tabulation and data analysis.
Findings of the Study

Data on the background information revealed that the
majority of the respondents (72.3 percent) were extension

specialists and administrators. Nine point six percent of
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the respondents were university faculties, while 16.9
percent of them had other agriculture related positions.

The majority (65.9 percent) of the respondents had a
B.S. degree, while 17.6 percent of them had a M.S. degree.
Ph.D. holders comprised 9.4 percent of the study population.
Overall, twelve areas of specialty in agriculture were
determineq for the respondents, of whom 21.69 percent were
in agriculture extension and education and 20.48 percent in
agronomy. Other significant areas of specialty were
general agriculture (12.05 percent), soil science (10.84
percent), and animal science (9.64 percent).

From 23 provihces in the country, 18 provinces had some
representation in the populatibn of the study. Almost half
of the respondents (49.39 percent) were from the Central
(22.89 percent), Isfahan (15.é6 percent), and Khuzestan
(10.84 percent) provinces.

Overall, 39.3 percent of the respondents had worked
between one to five years at their present job, while 29.8
percent had worked between six to ten years. The next
highest groﬁp was comprised of those who had worked between
sixteen to twenty years (20.2 percent).

The respondents of the study had received their
training in extension work mostly at a university (35.44
percent) or a combination of a university and the Ministry
of Agriculture or provincial departments of agriculture

(22.78 percent). On the other hand, 80.55 percent of
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the respondents identified three major programs in which
extension workers should have completed their training.
These were agricultural high school diploma (34.57
percent), B.S. in general agriculture (22.22 percent), and
two-year agriculture college certificate (19.75 percent).

The respondents had "much" familiarity with agriculture
extension service in Iran, while they expressed "little"
familiarity with the agriculture extension services in the
developing andvdeveloped countries. Also, they expressed
"much" familiarity with agriculture mechanization in Iran
and "some" familiarity with agriculture mechanization in the
developing and developed countries.

The degree of cooperation between extension service and
agricultural colleges in Iran was determined to be "little"®
by the respondents of the study.

The respondents perceived that mechanization would help
"much" in boosting agricultural productivity in Iran.

The respondents believed that extension workers needed
"much" training in the area of mechanized agriculture in
Iran.

The majority (55.42 percent) of the respondents
believed that extension workers needed training in the area
of mechanized agriculture on an annual basis, while 21.69
percent of them recommended biannual training programs.

Among various crops surveyed in the study, grain

(80 percent), forage (61.18 percent), and row crops
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(57.65 percent) were determined to be of greatest importance
in terms of mechanization by a majority of the respondents.
Root crops were the next highest category of crops perceived
to be of importance in terms of mechanization by 49.41
percent of the fespondents.

The results of this study reveal that the majority of
the respondents believed that farmers in Iran use engine
power for power-intensive operations more often than they
used animal and man po@er. Fafmers,in Iran use engine power
more often for primary tillage, secondary tillagé, and crop
handling (transpértation) operations as perceived by 90.59
percent, 85.88 percent, and 69.41’percent of the
respondents, respectively. On the other hand, planting,
cultivation, and harvesting operations are performed by the
farmers in Iran using man power as perceived by 71.76
percent, 90.59 percent, and 65.88 percent of the
respondents, respectively.

Finally, 42.35 percent of the respondents believed that
provincial departments of agriculture are the best place
for tfaining extension workers in the area of mechanized
agriculture. Other places of significahce werexagriculture
training centers and/or experiment stations, public and

private commercial farms, and university centers.
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Summary Findings on the Training Needs
of Extension Workers in the Area

of Mechanized Agriculture

Table XXX provides a summary comparison of means and
corresponding categories pertinent to four areas of
competencies for various farm machinefy and equipment.
Table XXX provides the respondents' perceptions as to the
present training possessed and needed training by extension
workers in "Operation and Safety", "Maintenance and
Service", "Major repairs", and "Selection and Matching to

Auxiliary Machines."

Operation and Safety

The respondents believed that extension workers had
"some" training in 'operation and safety' for tractors,
primary tillage and secondary tillage equipment, grain
drills, hay equipmeht, field sprayers, and small harvesting
machines, while they héd ﬁlitfle" training for small mobile
and stationary power units, row crop planters, land leveling
equipment, and combines.

On the other hand, the respondents felt that extension
workers needed "much" training for all classes of machinery
and equipment except for land leveling equipment which was

perceived as "some" training needed by extension workers.
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TABLE XXX

SUMMARY COMPARISONS OF RESPONSES AS TO
EXTENSION WORKERS PRESENT SKILLS AND
TRAINING NEEDS IN OPERATION AND
SAFETY, MAINTENANCE AND SERVICE,
MAJOR REPAIRS, AND SELECTION
AND MATCHING

1 2
Operation/ Maintenance/
Safety Service
Present Needed Present Needed
_ Skills Training skills Training
Factors Surveyed Mean Category Mean Category Mean Category Mean Category
- Tractors . 1.61 some 3.00 Much 1.41 Little 2.86 Much
- Small power units 1.44 Little 2.85 Much 1.22 Little 2.78 Much
- Primary tillage equip. 1.82 Some 2.99 Much 1.60 Some 2.91 Much
- Secondary tillage equip. 1.74 Some 3.00 Much 1.45 Little 2.93 Much
- Row crop planters 1.45 Little 3.01 Much 1.23 Little 2.87 Much
- Grain drill 1.68 Some 3.07 Much 1.33 Little 2.94 Much
- Hay equipment 1.59 Some 3.01 Much 1.32 Little 2.86 Much
- Field sprayers 2.34 Some 3.12 Much 1.95 Some 3.12 Much
- Combines 1.22 Little 2.74 Much 0.88 Little 2.62 Much
- Land leveling equip. 0.77 Little 2.44 Some 0.55 Little 2.22 Some
- Small harvest machines 1.61 Some 2.90 Much 1.32 Little 2.89 Much
3
Major Selection/
Repairs Matching
Present Needed Present Needed
Skills Training Skills Training
Factors Surveyed Mean Category Mean Category Mean Category Mean Category
- Tractors 0.47 None 2.04 Some 1.29 Little 2.93 Much
- Small power units 0.68 Little 2.01 Some 1.18 Little 2.82 Much
- Primary tillage equip. 1.01 Little 2.16 Some 1.61 Some 2.88 Much
- Secondary tillage equip. 1.00 Little 2.22 Some 1.55 Some 2.90 Much
- Row crop planters 0.79 Little 2.23 Some 1.26 -Little 2.97 Much
- Grain drilt 0.92 Littte 2.30 Some 1.47 Little 2.94 Much
- Hay equipment 0.89 Little 2.16 Some 1.39 Little 2.86 Much
- Field sprayers 1.39 Little 2.54 Much 1.99 Some 3.01 Much
- Combines 0.48 None 1.91 Some 1.20 Little 2.77 Much
- Land leveling equip. 0.32 None 1.61 Some 0.84 Little 2.52 Much
- Small harvest machines 0.94 Little 2.14 Some 1.40 Little 2.84 Much
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Maintenance and Service

The respondents felt that extension workers had
*little" training in ’‘maintenance and service’ category for
all machines but primary tillage equipment and field
sprayers which were perceived as "some" training possessed
by extension workers. The respondents, on the other hand,
felt that extension workers needed "much" training for all
classes of equipment and machinery except land leveling

equipment which was perceived as "some" training needed.

Major Repairs

The extension workers were perceived to have no
training in ’‘major repairs’ for tractors, combines, and land
leveling equipment, while they had "little" training for the
rest of the machines and equipment. The respondents felt
that extension workers needed "some" training for all
classes of machines and equipment except for field sprayers

which was perceived as "much" training needed.

Selection and Matching to Auxiliary

Machines

The respondents believed that extension workers had
"little" training in ’selection and matching’ for all
machines and equipment excebt for primary and secondary
tillage equipment and field sprayers which extension workers
were perceived as having "some" training. On the other

hand, the respondents felt that extension workers needed

a
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"much" training in ’selection and matching’ for all classes
of equipment and machinery.

Further examination of Table XXX reveals that among all
classes of equipment and machinery, the field sprayers
received the highest mean écores in all four categories of
compe;encies and two subcategories of ’/Present Training’ and
’Needed Tfaiﬁing,’ while land leveling equipment received
the loﬁest mean scores for éll four categories of
compefencies and two subcategories mentioned earlier.

Also, Table XXXI provides the rank order of all classes
of machinery and equipmentfunder the ’Needed Training’
subcategory fdr all four areas of competency. The table
revealed that field spraye?; and grain drills were ranked
first énd secoﬁd (xgrain drills was ranked Fhird under
selection and matching), while small mobile and stationary
power units, combines, and land leveling equipment were at
the lower rank ppsitions for all four areas of competency.

The average mean chre"fOr each area of competency was
calculated and it'wésxfouna that in terms of priority,
extension workers needed more training in "operation and
safety", "selection and matching", "mainten;nce and
service", and "major repairs", respectively.

Table XXXII preéents the ‘summary comparison of means
and corresponqing categories for "Tillage Systeﬁs“ and
"Farming Operéfions". The réébondents believed that
extension workers had "little" training in ’/No-till

farming’, while they had "some" training in ‘Minimum-till
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TABLE XXXT

SUMMARY COMPARISON OF NEEDED TRAINING IN ALL
AREAS OF COMPETENCY FOR VARIOUS EQUIPMENT
AND MACHINERY BASED ON THEIR RANK ORDER

----------------------------------------------------------------------------------------

1. OPERATION & SAFETY Mean Category 2. MAINTENANCE & SERVICE Mean Category
1. Field Sprayers 3.12 Much 1. Field Sprarers 3.12 Much
2. Grain Drills 3.07 Much 2. Grawn Drills 2.94 Much
3. Hay Equipment 3.01 Much 3. Secondary Tillage Equip. 2.93 Much
4. Row Crop Planters . 3.0 Much 4. Primary Tillage Equip. 2.91 Much
5. Secondary Tillage Equip. 3.00 Much 5. Small Harvest Machines 2.89 Much
6. Tractors 3.00  Much 6. Row Crop Planters 2.87  Much
7. Primary Tillage Equip. 2.99 Much 7. Tractors 2.86 Much
8. Small Harvest Machines 2.90 Much 8. Hay Equipment 2.86 Much
9. Small Power Units 2.85 Much 9. Small Power Units 2.78 Much
10. Combines 2.76  Much 10. Combines 2.62 Much
11. Land Leveling Equip. 2.44 Some 11. Land Leveling Equip. 2.22 Some
3. MAJOR REPAIRS Mean Category 4. SELECTION & MATCHING Mean Category
1. Field Sprayers 2.54 Much 1. Field Sprayers 3.01 Much
2. Grain Drills 2.30 Some 2. Row Crop Planters 2.97 Much
3. Row Crop Planters 2.23 Some 3. Grawn Drills 2.94 Much
4. Secondary Tillage Equip. 2.22 Some 4. Tractors 2.93 Much
5. Primary Tillage Equip. 2.16 Some 5. Secondary Tillage Equip. 2.90 Much
6. Hay Equipment 2.16 Some 6. Primary Tillage Equip. 2.88 Much
7..Small Harvest Machines 2.14 Some 7. Hay Equipment 2.86 Much
8. Tractors 2.04 Some 8. Small Harvest Machines 2.84 Much
9. Small Power Units 2.01 Some 9. Small Power Units 2.82 Much
10. Combines 1.9 Some 10. Combines 2.77 Much
11. Land Leveling Equip. 1.61 Some 11. Land Leveling Equip. 2.52 Much
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TABLE XXXII

SUMMARY COMPARISON OF RESPONSES AS
TO EXTENSION WORKERS PRESENT
SKILLS AND NEEDED TRAINING
IN TILLAGE SYSTEMS AND
FARMING OPERATIONS

Present Needed
Skills Training
Factors Surveyed Mean Category Mean Category"

5. Tillage Systems:

- No-Till farming 1.46 Little 2.60 Much
- Minimum-till farming 1.87 Some 2.86 Much
- Conventional farming 2.25 Some  3.12 Much
- Irrigated farming 2.36 Some 3.10 Much
- Dry-land farming 1.91  Some 2.86 Much
6. Farming Operations:
- Primary tillage 2.21 Some 2.91 Much
- Secondary tillage 2.16  Some 2.97 Much
- Planting 2.25 Some 3.12 Much
- Cultivation 2.06 Some 3.16 Much
- Harvesting 2.06 Some 3.16 Much
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farming’, ’‘Conventional farming’, ’‘Irrigated Farming’, and
’'Dry-land Farming’. On the other hand, the respondents felt
that extension workers needed "much" training in all five
areas of tillage systems.

The respondents believed that extension workers had
"some" training in all areas of farming operations, i.e.,
primary and secondary tillage, planting, cultivation, and
harvesting. They also felt that extension workers needed
"much" training in all five éreas of farming operations.

Table XXXIII presents the summary comparison of means
and corresponding categories for educational resources in
the area of mechanized agriculture. The respondents
indicated that there were "little" amount of books, slides,
video tapes and films, machinery repair, operation, and
maintenance and service manuals, equipment selection
handbooks, and equipment calibration manuals available to
extension workers, while there was "some" extension fact
sheets available. On the other hand, they felt the
extension workers needed "much" educational resources of all
types listed in thé table. Among all the educational
resources, video tapes and films were needed the most, while
books were needed the least. Also, maintenance manuals were
rated to be needed the most among all other equipment and

machinery manuals.



TABLE XXXIII

SUMMARY COMPARISON OF RESPONSES
AS TO AVAIABLE AND NEEDED
EDUCATIONAL RESOURCES IN

‘THE AREA OF MECHANIZED

AGRICULTURE BY

EXTENSION
WORKERS

Available Needed

Resources Resources
Factors Surveyed Mean Category Mean Category
- Books 1.41 Little 3.00 Much
- Extension fact sheets 1.80 Some 3.35 Much
- Slides 0.76 Little 3.28 Much
- Videos and films 0.93 Little 3.37 Much
- Machinery repair manuals 0.96 Little 3.18 Much
- Machinery operation manuals 1.14 Little 3.30 Much
- Machinery maintenance manuals 1.23 Little 3.35 Much
- Equipment selection handbooks 0.74 Little 3.33 Much
- Equipment calibration manuals 0.60 Little 3.23 Much
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Summary Findings on Related Issues of

Agriculture Mechanization in Iran

Present Level of Mechanization in Iran

The respondents of the study expressed the degree of
their agreement or disagreement in regard to six statements
under this segment of the questionnaire. The average
response (52.38 percent) was "disagree" with the statement
that the preéent level of agriculture mechanization in Iran
is in a desirable state.

The average response was "neutral" in regard to the
statement that sources of engine power, such as tractors,
were adequately in reach of farmers, while it was "disagree"
with the same statement in regard to the farm machinery and
equipment.

Overall, the average response was '"neutral" about the
statement in regard to the adequacy and perceived required
increase of each unit of power (Hp/hec) for mechanized
farming in Iran, while it was "disagree" with the statement
that the unit of power (Hp/hec) was relatively equally

distributed among all farming regions in Iran.
Present Problems of Mechanization in Iran

The average response was "disagree" with the statement
that farmers from different regions in Iran had adequate and

timely access to spare parts for their equipment.
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The average response was "agree" with the statement
that the economical and financial ability of farmers was an
important factor in the development of agriculture
mechanization programs in Iran. However, it was "neutral"
as to the statement that access to the loan services was one
of the biggest problems. facing farmers in Iran.

The average response was "agree" with the statement
that the lack and/or shortage of training programs to teach
farmers proper application of farming equipment was one of
the important problems of agriculture mechanization in Iran.

The average response was "agree" with the statement
that the present trend in mechanization from a farming
equipment selection stand point does not correspond to the
average farm size in Iran.

The average response was "disagree" with the statement
that farm equipment and spare parts were distributed on an
equal and just basis among the farmers of different regions

in Iran.

The Role of Mechanization in Boosting

Agricultural Productivity in Iran

The average response‘was "agree" with the statement
that the application of mechanization in Iran would reduce
production costs. It also was "agree" with the statement
that from an economical stand point, the substitution of
traditional farming, which is labor intensive, with

mechanized farming is beneficial to the farmers.
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The average response was also "agree" with the
statement that the expansion of mechanization programs in
Iran would act as a facilitating means for a qualitative and
quantitative increase in cultivated area, therefore,
improving agricultural productivity.

The average response was " agree" with the statement
that the farmers' problems .in terms of performing their
farming operations on time would be solved by adopting

mechanization.

Selection of Appropriate Technoloqgy

for Mechanization

Overall, the average response was "agree" with eleven
statements and chose to remain "neutral" on the five
remaining statements under this category of responses.

The average response was "agree" with the statement
that the trend in the expansion of mechanization is only
economical for medium and large scale farming in Iran.
However, it was "agree" with the statements that research on
the development of farm equipment and machinery should be
based on small and medium size farms and that research on
farm equipment which could be used on small farms utilizing
animal power is necessary in Iran.

The average response was "neutral" as to whether the
programs for the expansion of mechanization should be

concentrated only on small and medium size farms.
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Overall, the average response was "agree" with the
three general statements in regard to the social and
cultural aspects of mechanization expénsion programs in
IJran. The average response wés "agree" with the statement
that as a tool for developing rural areas in Iran, the
expansion in mechanization programs could play an important
role in establishing socio—économical justice and equality
between different farmers social classifications.

The average response'was‘"agree" with the statement
that qualitative improvement in the farmers' life from a
material and spiritual stand’point should be considered in
the trends towards the expansion of mechanization in Iran.
Also, it was "agree" with the statement that an expansion in
mechanization proérams would reduce farmers work load and,
therefore, give them more time for their social and cultural
growth and development.

The average resﬁonse was "agree" with the statement
that in formulating the ﬁrograms for the expansion of
mechanization, the emphasis must be placed on the local
material and human resources inside Iran. However, it ﬁas
"neutral" as to the adequate availability of the material
and human resources inside Iran for manufacturing machinery
suited for small and medium size farms.

The average résponse was "agree" with two statements
and "neutral" on two other statements in regard to the
effects of mechanization on the rural labor force employment

situation. The average response was "agree" with the
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statement that the unemployment of labor force as a
consequence of the substitution of traditional farming
methods with mechanized farming should not overshadow the
changing trends in the production methods in Iran. However,
it was "neutral" as to the statement that at the present
time, the capacity to attract the released labor force from
agriculture due to mechanization exists in other economic
sectors of the country.

The average response was "neutral" as to whether the
increase in unemployment of agriculture labor force due to
the expansion of mechanization was not desirable from a
social stand point in Iran.

The average response was "agreé" with the statement
that by formulating correct planning for the expansion of
mechanization, the released labor force could be employed in
other sectors of agriculture industry in Iran.

The average response was "agree" with the statement
that in selecting the appropriate technology for the
expansion of mechanization in Iran, the priority should be
placed with the improvement of the socio—ecdnomic position
of low and medium income farmers in the country. Also, it
was "agree" with the statement that special attention must
be paid to t@e delivery of technical training programs to
low and medium income farmers as part of formulating
programs for the expansion of mechanization in Iran.

Finally, the average response was "neutral" as to the

statement that farmers in Iran could choose the kind of
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appropriate technology for their farming operations based on

their own experiences.
Conclusions

The following conclusions are based upon the findings
of this study. It must be emphasized that these conclusions
can not be generalized in any way to the state of
agricultural mechanization and extension workers' training
needs in this area in Iran due to the sampling procedures
used for the conduct of the study. The conclusions are
solely based on the findings of this study which was
conducted to determine the perceptions of the participants
in the Fifth National Meeting on Agricultural Extension in
regard to the training needs of extension workers in the
area of mechanized‘agricult#re in Iran. However, since a
wide range of expertise and administrative level is
represented by the population of this study, and also,
extensive reﬁiew of literature supports the findings
presented here, this study could be used as a reference
source by the extension administrators and specialists for
obtaining valuable information for new research in the area
of extension workers training needs assessment in mechanized
agriculture, and for decision making and policy formulation
for extension work in Iran.

1. As in many other developing countries, it is
percieved that the proper linkages between agricultural

research and extension which facilitate knowledge transfer
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to rural areas do not exist in Iran. University centers
usually are better equipped with human and matérial
resources to meet the training needs of extension personnel.
It is concluded that cooperative efforts, such as the
National Meeting on Agricultural Extension in Iran, could be
used to create better understanding of the need for
establishing the missing linkages between these two
important institutions in agriculture in Iran.

2. Based on the findings of this study, it is concluded
that the respondents believed that agricultural high schools
and two-year agricultural colleges can play an instrumental
role in meeting the human resoﬁrce development needs of
agricultural extensiop service in Iran. These two
institutions can provide the pre~service training, while
provincial departments of agriculture can provide in-service
training in the area of mechanized agriculture for extension
workers on an annual basis.

3. It is concluded the respondents percieved
agricultural extension workers in Iran need more training in
the area of farmjpower and machinery‘and farming systems.
The training programs. designed to meet this need should
cover the four areas of competency, i.e., operation and
safety, maintenance\and service, selection and matching to
auxiliary equipment, and major repairs. Particular emphasis
should be placed on the first three areas of competency.
Also, extension workers in Iran need more training in the

areas of tillage systems and farming operations.
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4. It is further concluded that special attention needs
to be directed towards developing training programs for
field sprayers and grain drills under all four areas of
competenéy.

5. It is concluded, based on the findings of this
study, that educational materials of all kind in the area of
mechanized agriculture are of great need by extension
workers in Iran.

6. It is concluded the respondents percieved the state
of mechanized .agriculture in Iran is not in a satisfactory
state at the preéent time. Although adequate sources of
power, such as tractors, are relatively in reach of
farmers, nonetheless, the distribution patterns are not the
same across all farming regions in the country. As the
literature has suggested, domestic production and imports of
tractors increased by more than 2.5 times between 1977-85
period. This increase in the number of tractors, however,
has not resulted in a éignificant increase in agricultural
production in Iran. Farm machinery and equipment, on the
other hand, afe not adequatély in reach of the f;rmers. An
increase in the unit of power (HP/Hec) is not an immediate
concern at this time.

7. It is concluded that a good portion of the problems
of mechanization in Iran are of a behavioral nature rather
than technical shortcomings. As percieved by the
respondents, farmers in Iran have difficulty in having

adequate and timely access to spare parts and equipment in
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terms of just and equal distributional patterns. Also, lack
of training programs in the area of mechanized agriculture
and the economic and financial inability of farmers to adopt
mechanization are two other important problems. However,
farmers in Iran do not experience great difficulty in terms
of access to loan services. The literature also supports
this point that the government had provided low-interest
loans on a wide scale for mechanization schemes for a good
part of the past decade. Also, trends in mechanization
programs do not correspond with the average farm size in
Iran. This factor may have serious implications for the
future of agriculture in Iran in terms of the long-run
socio-economical effects of mechanization on the rural
areas.

8. Well-devised agricultural mechanization schemes can
play an effective role in improving agricultural
productivity in Iran. Based on perceptions of the
respondents and the literature (4, 13), better utilization
ana efficient application of farming equipment and machinery
can reduce production costs, such as labor cost, and
contribute to an expansioﬁ in the cultivated area and
ultimately help farmers overcome problems associated with
the shortage of seasonal labor.

9. Since agricultural mechanization as a process has
various keys to its success, it is concluded here, based on
the findings of this study, that social considerations, as

well as economic issues of mechanization and its technical
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aspects, play an important role in achieving the goals of
higher agricultural productivity in Iran.

10. Based on perceptions of the respondents, a
successful mechanization program should be based on the
primary objectives of upgrading the social and economical
status of low-access farmers, improvement of the quality of
life for the farmérs in terms of relieving them from the
hard work on the field, and giving greater opportunities for
social and cultural growth and development within the
society and their surrounding communities.

11. Questions of whom receives the benefits and to what
extent these benefits are distributed among various farmers
groups must be considered in planning agricultural
mechanization programs. The type of technology selected for
the expansion of agricultural mechanization in Iran should
be based on the social and economical realities of the
country and the factor endowments of land and labor (4).
Given the growing population rates, the inability of other
sectors of the economy to attract farm laborers, and the
number of small- and medium-sized farms in Iran, the primary
focus of research éhould be, based on perceptions of the
respondents, on the development of equipment suited for
small- and medium-sized farms as well as the equipment which
is powered by animal traction. In selecting the type of
appropriate technology for mechanization, low- and medium-
income farmers should receive special attention in terms of

the delivery of technical training programs. However, this
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does not mean that the doors of success should be closed to
those who can manage larger farming operations in Iran.

12. It is concluded, based on the perceptions of the
respondents, that in selecting thé type of technology for
mechanization, emphasis should be placed on local material
and human resources. However, it is noted that these
resources arerin short supply in Iran and problems could
arise in the future expansion of mechanization programs
throughout fhe country.

13. Change brings with it certain risks, but risks can
be minimized. A change in production methods in agriculture
may result in the unemployment of rural labor force.
However, with adequate advance planning, the released labor
force can be used in other sectors of the economy or within
the agriculture sector itself (4). Also, a gradual change
in the patterns of the use of new small- and medium-sized
equipment and the improvement of older models of machinery,
as suggested by FAO (13), can be a key to successful
implementation of mechanization programs in Iran. Future
growth within the égriculture sector can provide employment
opportunity for displaced labors resulting from
mechanization, such as in agri-businesses, etc.

14. It is concluded that four types of crops- grain
crops; forage crops; fow crops; root crops- play an
important role in the economy of rural areas in Iran. Hence
mechanization of these crops are perceived to be highly

important.
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15. Finally, it is concluded that farmers in Iran use
new sources of power (engine) for their power-intensive
operations. The implications for the extension service in
Iran are to meet the educational néeds of farmers in this
area and to become aware of changes in the patterns of farm

machinery and equipment use as they happen.
Recommendations

The following recommendations are made by the
researcher based on the findings and conclusions of this
study: |

1. It has been established for a long time that
research and extension are the mutual partners in the
agricultural advancemeht of any country. Through
cooperative efforts, researchers discover the problems
facing farmers, while the extension service delivers
researchers' findings to the farmers in a manner that the
farmers can understand. Colleges of Agriculture in Iran do
not have official ties to the extension service, yet these
institutions can play a positive role in agricultural
research project development, given the opportunity.
Therefore, it is strongly recommended that a serious effort
be undertaken by the Ministry of Agriculture and the
Ministry of Higher Education in order to explore
possibilities for establishing a cooperative linkage between
the extension service and agricultural colleges in Iran.

This effort would benefit all parties involved in the
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knowledge transfer process, particularly the farmers who
need to have training in modern methods of production in
their farming practices.

2. It is recommended that agricultural high schools and.
two-year agricultural colleges should develop appropriate
curriculum in mechanized agriculture for students who will
join the extension service, and the Ministry of Agriculture
through its provincial departments of agriculture provide
opportunitieé for extension workers to receive in-service
training in the area of farm power and machinery and farming
systehs on an annual basis. In terms of priority and
importance of areaé of competency, training needs of
extension workers should be met on the following basis:

1. Operation and safety,

2. Maintenance and service,

3. Selection and ﬁatching to auxiliary equipment,

4. Major repairs.

Since it has been determined that extension workers
need training in all areas of competency for field sprayers
and grain drills, special attention must be paid to meet
their needs in this regard.

3. A similar study needs to be conducted in order to
determine the perceptions of the extension workers as to
their training needs in the area of farming power and
machinery and farming systems. This study should apply
proper sampling methods so that generalizations can be made

to the entire country based on the findings of the study.
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Also, similar studies should be conducted for other
four areas within mechanized agriculture- rural
electrification, farm buildings and construction, material
handling, and soil and water. In order to generate a
reliable data base, it is suggested that a series of studies
to be undertaken on country, regional, and provincial levels
in order to find similarities or discpepancies in the
patterns of mechanization and extension workers training
needs relevant to those patterns.

4. The extension service in Iran should facilitate
adequate means for developihg'and providihg all kinds of
educational materials in the area of mechanized
agriculture, particularly video tapes and films, extension
fact sheets, and various equipment and machinery manuals.

5. The extension service in Iran should develop
educational programs to help small farmers organize
cooperative entities or enterprises for use of their joint
resources in adopting farm mechanization schemes. This
would help low-income farmers to expand their operations,
reduce theirvproduction costs, while they improve their
economic status in the long run.

6. It is recommended that the Ministry of Agriculture
as a governing body initiate an effort for establishing a
research center, if it already does not exist, for the study
of issues related to mechanization with the following

purposes in mind:
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A. To undertake the broad responsibility for the study
and assessment of the trends and suitable directions in the
agricultural mechanization process in Iran, and to plan and
implement proper and necessary measures for developing and
expanding programs accordingly.

B. To recruit qualified individuals such as agri-
cultural ecoﬁomists,ageneral economists, rural sociologists,
anthropologists, rural development specialists, as well as
agricultural engineers as part of its professional staff for
achieving the above mentioned purﬁbse.

C. To establish cooperative efforts between the center
and all univérsities in Iran in order to secure the
expertise of university faculties for conducting research
in regard to socio—economic and technical aspects of
agricultural mechanization. It is of great importance that
’agricultural colleges‘make nécessary provisions for the
development and training of necessary professional human
resources in the field of agricultural engineering in order
to upgrade the capability for local design and production of
farm equipment for small- and medium—sized farms in’Iran.

D. To study possibilities for devising mechanization
programs for those crops which are considered to play a
greater role in terms of helping farmers economically and
financially; These are mainly grain crops, forage crops, row
crops, and roét cfbpé.

E. To establish cooperative and mutual research

activities with other neighboring countries and developing
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and developed countries which have similar problems to those
of Iran and experiences in the area of agricultural
mechanization.

F. To act as a liaison between the government and the
private sector in terms of prdviding directions and
guidance, and facilitating the private sector’s involvement
in undértaking financial investments in suitable technology

development and inventions for mechanization in Iran.
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PART ONE: Background Information

Please check the most appropriate blank:

1.

What is your present job title?

---- Extension worker

--—-- Extension administrator and/or specialist
—-—--- University faculty

——-- Other (specify)

What is the last degree you earned?
—---- High School diploma

---- Two year college certificate
---- B.S.

---- M.S.

—-—-- Ph.D.

——-- Other (specify)

Major area of study:

Name of the city where you are presently working at?
City Province

How many years have you been working at your present
job? ‘
1-5 , 6-10 , 11-15 , 16-20 , over 20

At which one of the following did you receive your
training in extension work?

-—--- Agriculture department at provincial level
———-- Ministry of Agriculture

---- At a university

———-- Other(specify)

In your opinion extension workers should have completed
their training with a: .

High school diploma with pre-service training ,
Agricultural high school diploma , B.S.(general
agriculture) , B.S.(specialized agriculture) ,
M.S. in agriculture ___ , Other (specify) N

None Little Some Much Very much

How familiar are you with
the work of the agriculture
extension service in :

A. Iran

B. Developing countries

C. Developed countries




9.

10.

11.

12.

13.

14.
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None Little Some Much Very much

How familiar are you with
the level of mechanized
agriculture in:

A. Iran

B. Developing countries

C. Developed countries

What degree of cooperation,
in your opinion, exists
between extension services
and agricultural colleges
at present time?

To what extent, in your
opinion, mechanized
agriculture would help in
boosting agricultural
productivity in Iran?

To what extent, in your
opinion, extension workers
training- in the area of
mechanized agriculture

is needed in Iran?

What time table do you think would be requlred for
extension workers to receive tralnlng in the area of

mechanized agriculture?

Every six months
Every year
Every two years
Other (specify)

In your opinion, from an economical stand point,

mechanization of which one
is more important in Iran?

of the following crops

Grain cropé (wheat, barley, etc.)

Tree crops (pistachio,

Forage crops (alfalfa,

Other (specify)

almond, etc.)

Row crops (cotton, soybean, etc.)
Root crops (sugar beet,

potatoes, etc.)
corn, etc.)

Vegetable crops (lettuce, tomatoes, etc.)
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15. In your opinion, which one of the sources of farm power
is used more often by the farmers considering the
following farming operations practiced in Iran?

(1) (2) (3)
Engine power
Man power Animal power (tractor,etc.)

- Primary tillage
Secondary tillage
- Planting

- Cultivation

- Harvesting

- Crop handling

]

T

16. In your opinion, which one of the following institutions
is the best place for training extension workers in the
area of mechanized agriculture?

Ministry of Agriculture ( in Tehran)

Agriculture department at provincial level

University centers at provincial level

Other (specify) ‘

i

PART TWO:

This part of the questionnaire is taking into account your
view points in regard to four issues related to Agriculture
Mechanization (AM) in Iran. These are: present level and
problems of AM in Iran, and the role of AM in boosting
agricultural productivity, and finally the selection of
appropriate technology for AM in Iran. Please indicate
your opinion for each statement by checking the most
appropriate blank.

VD= Very Disagree, D= Disagree, N= Neutral,
A= Adgree, VA= Very Agree

"Present Level of\Agriculture Mechanization in Iran"

vD D N A va

1. Present level of agriculture

mechanization in Iran is in a

desirable state: -— ——— - e e
2. The sources of engine power,

such as tractors and tillers,

are adequately in reach of

farmers in Iran: -—- ——— mm— e ———
3. Considering variety and number,

agriculture equipment for

performing different farming

operations are adequately in

reach of farmers in Iran: -— ——— m—— e e



4.

"Problems of Agriculture Mechanization in

7.

10.

11.

12.

"The Role of Mechanization in Boosting Agricultural

VD

The average unit of power

(HP/hec) provided through the

use of engine powered machines is
adequate in meeting the farming
needs of farmers in Iran: -—
Presently, the average unit of
power (HP/hec) is relatively
equally distributed between the
farming regions of Iran: —-—
An increase in the average unit

of power (HP/hec) on the farms

in Iran is a basic necessity: -—

From a distribution stand point,
farmers from different farming
regions of Iran have adequate and
timely access to spare parts for
their agriculture equipment: -—
The economical and financial
ability of farmers is an

important factor in the devel-
opment of agriculture mech-
anization programs in Iran: -—
Access to loan services for

the purchase of farming

equipment is one of the

biggest problems facing

farmers in Iran: -—
The lack and/or shortage of
technical training programs to
teach farmers proper application

of farming equipment is one of

the important problems of agri-
culture mechanization in Iran: ---
The present trend in agriculture
mechanization from a farming
equipment .selection stand point
does not match the average farm
size in Iran: -
The farming equipment and spare
parts are distributed equally

and justly between farmers of
different regions in Iran: ——

Productivity"

13.

The application of agriculture
mechanization in Iran will
reduce the production cost: -

]

(=

b
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14. From an economic stand point,

the substitution of traditional

farming which is labor intensive

with mechanized farming is

beneficial to farmers in Iran: --- —_—— = ——— ===
15. The expansion of agriculture

mechanization program in Iran

can facilitate a quantitative

and qualitative increase in

cultivated area, therefore,

improving agricultural

productivity. -—- ——— —em e e
16. Farmers' problems of performing

their farming operations on time

will be solved by adopting

mechanization: ’ -—— —— ——— e -

"Selection of Appropriate Technology for Mechanization"

17. The trend  in the expansion of

agricultural mechanization is

only economical for medium and

large scale farming: -— ——— - - e
18. Research in the area of agri-

cultural mechanization for

the development of equipment

and machinery in Iran should

be based on small and medium

size farms: -— —— —em e e
19. Research and development of

agricultural machinery which

can be used in small farms and

utilize animal power is necessary

in Iran: -— —_—— = e e
20. The programs for the expansion

of agricultural mechanization in

Iran should be concentrated on

small and medium size farms: -— ——— mem e -
21. In the mechanization expansion

programs as one of the tools for

development in rural areas in

Iran, the establishment of socio-

economical justice and equality

between different farmers

classifications play an

important role: -—— ——— e e e
22. Qualitative improvement in the

farmers' life from a material

and spiritual stand point should

be considered in the trends

towards the expansion of

mechanization in Iran: -— ——— —em e e



23.

24.

25.

26.

27.

28.

29.

30.

31.

An expansion in mechanization
programs in Iran will provide

the farmers more time for their
social and cultural development

and growth: -
In formulating the programs for
the expansion of mechanization,

the emphasis should be placed

on the local material and human
resources inside Iran: : -
To manufacture machinery for

small and medium size farms,

the material and human

resources are adequately

available inside Iran: -
The unemployment of farm

laborers as a consequence of the
substitution of mechanization

with traditional farming should

not overshadow the changing

trends in the production

methods in Iran: -
Presently, the capacity to

attract the released labor force
from agriculture ‘due to-
mechanization exists in other
economic sectors in Iran: -
The expansion in mechanization

and the consequences of the
increase in unemployment of

farm laborers is not desirable

in Iran from a social stand

point: -—
By formulating correct planning

for the expansion in mechani-
zation, the released labor force
could be employed in other

sectors of agriculture industry

in Iran: . -——
In selecting the appropriate
technology for the expansion of
mechanization in Iran, the
priority should be with the
improvement of the socio-
economical position of low and
medium income farmers in the
country: - -—
In formulating the programs for

the expansion in mechanization

in Iran, special attention must

be paid to the delivery of tech-
nical training programs to low

and medium income farmers: -—-

{w]

=
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\'40] b N A VA
32. Farmers in Iran can choose the
kind of appropriate technology
for their farming operations
based on their own experiences: --- ——— —m— = —m

PART THREE:

Instructions: This part of the questionnaire is divided to
four sections of (A), (B), (C), and (D). Sections (A) and
(B) contain six subsections which consider extension ‘
workers' present level of training, knowledge and skills as
well as their needed training, knowledge, and skills in the
area of mechanized agriculture. Sections (C) and (D)
contain one subsection each which consider present level and
needed educational materials by the extension workers for
the enhancement of their skills in the area of mechanized
agriculture. Please indicate your opinion by circling the
most appropriate answer shown in numbers from 0 to 4.
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A): In your opinion, to what extent do the extension workers
have knowledge, training, and skills in these subject areas?

= None, 1= Little, 2= Some, 3= Much,
4= Very Much
1 2 . 3 4
Operation Maintenance Major Repairs Selection and
& & Matching to Proper
Safety Service Auxiliary Machines
01234 01234 01234 01234
- Tractors 01234 01234 01234 01234
- Small stationary
or mobile power units 01234 01234 01234 01234
- Primary tillage 01234 01234 01234 01234
equip. (moldboard
plow, chisel plow,
rotary tillers)
- Secondary tillage 01234 01234 01234 01234
equip.(disk harrow,
field cultivator)
- Row crop planters 01234 01234 01234 01234
- Grain drill \ 01234 01234 01234 01234
- Hay/forage harvesting
and handling equip. 01234 01234 01234 01234
- Field sprayers 01234 01234 01234 01234
- Combines 01234 01234 01234 01234
- Land leveling equip. 01234 01234 01234 01234
- Small harvesting 01234 01234 01234 01234
machines
01234
5. Tillage Systems:
- No-Till farming 01234
- Minimum-till farming 01234
- Conventional farming 01234
- Irrigated farming 01234
- Dry-land farming . 01234
6. Types of Farming Operation:
- Primary tillage ' 01234
- Secondary tillage 01234
- Planting 01234
- Cultivation 01234
- Harvesting 01234
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B): In your opinion, to what extent do the extension workers
need more knowledge, training, and skills in these subject
areas?

0= None, 1= Little, 2= Some, 3= Much,
4= Very Much
1 2 3 4
Operation Maintenance Major Repairs Selection and
& & Matching to Proper
Safety Service ) Auxiliary Machines
01234 01234 1 01234
- Tractors 01234 01234 01234 01234
- Small stationary 01234 01234 01234 01234
or _mobile power
units
- Primary tillage 01234 01234 01234 01234
equip. (moldboard

plow, chisel plow,
rotary tillers) .
- Secondary tillage 01234 01234 01234 01234
equip.(disk harrow,
field cultivator)

- Row crop ?lanters 01234 01234 01234 01234
- Grain drill 01234 01234 01234 01234
- Hay/forage harvest- 01234 01234 01234 01234
ing_and handling
equip.
- Field sprayers 01234 01234 01234 01234
- Combines 01234 01234 01234 01234
- Land leveling equip. 01234 01234 01234 01234
- Small harvesting 01234 01234 01234 01234
machines
01234
5. Tillage Systems:
- No-Till farming 01234
- Minimum-till farming 01234
- Conventional farming 01234
- Irrigated farming 01234
- Dry-land farming 01234
6. Types of Farming Operation: ,
- Primary tillage 01234
- Secondary tillage 01234
- Planting 01234
- Cultivation 01234
- Harvesting 01234
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C): In your opinion, to what extent following educational
resources in the area of mechanized agriculture are
available to extension workers?

0= None, 1= Little, 2= Some, 3= Much,

4= Very Much

1- Educational Resources: 0 1 2 3 4

- Books.

- Extension fact sheets

- Slides o

- Videos and films

- Machinery repair manuals

- Machinery operation manuals

- Machinery maintenance & service
manuals

- Equipment selection guidelines
and handbooks

- Equipment calibration manuals 0 1 2 3 4
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D): In your opinion, to what extent following educational
resources in the area of mechanized agriculture are needed
by extension workers?

0= None, 1= Little, ' 2= Some, 3= Much,

4= Very Much

1- Educational Resources: 0 1 2 3 4

- Books

- Extension fact sheets

- Slides

- Videos and films

- Machinery repair manuals

- Machinery operation manuals

- Machinery maintenance & service
manuals -

- Equipment selection guidelines
and handbooks

- Equipment calibration manuals 0 1 2 3 4
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