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Agriculture in the world and particularly in Iran, which is considered the
axis of development, has undergone tremendous changes in recent years
so much so that if a person had complete knowledge of this field until a
few years ago, today they would need to study and update their
information to answer current questions. Due to the rapid advancement
of knowledge and the short passage of time, that information will not be
effective enough. Decision support and expert systems are among the
tools that have rushed to the aid of people to calm their confused minds
and make them more capable of collecting information to acquire
knowledge. Today, due to the variety of agricultural machines in different
stages of agricultural mechanized operations and the variety of models
and powers in power sources (tractors), it create problems in the
accuracy and correctness of their selection. A successful manager or
operator in the agricultural sector can reach the most ideal and optimal
level and degree of mechanization with the available power sources and
equipment. To increase the economic efficiency of agriculture, an
operator or farmer must pay attention to the elements of the correct
implementation of mechanization. In this case, the costs will be reduced
and will lead to economic growth. Today, in different countries, decision
support systems play their role fully in increasing productivity in crop
performance and as a result of the agricultural economy. In this article,
the introduction and review of several expert and decision support
systems in agriculture were discussed.
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EXTENDED ABSTRACT

Introduction

One of the major problems that hinder the correct implementation of mechanization and
its greater productivity is the inaccuracy in choosing the right tractor and agricultural
equipment and vice versa, as well as the suitability of the tractor and equipment to the farm
conditions. The goal of agricultural mechanization is to maximize productivity. The growth
of agricultural productivity depends on correct mechanization, and choosing the right
tractor and equipment is one of the pillars of mechanization implementation. Since the
introduction of agricultural machines in the 19th century, Iran has undergone many changes
and transformations, particularly at the government level, which caused the development
of mechanization to follow a logical process for progress. The special conditions of the
country including oil and gas resources, geographical location, the conflictbetween East and
West, and other internal and external factors have caused the growth of industry and
technology and, as a result, mechanization, to be slow and sometimes accompanied by
stagnation. The need for large investments, the need for technical knowledge to work with
agricultural machines, the lack of compatibility between agricultural machines and
agricultural needs, the lack of after-sales services and authorized repair shops throughout
the country, the small and scattered plots of land and the slope of the land cause risks for the
machines. Agriculture and its occupants are one of the factors that prevent or slow down
the process of agricultural mechanization.

Methodology

In this article, according to its promotional purpose, the introduction, review and
analysis of several developed decision support systems in the management of mechanized
agricultural operations are discussed. Therefore, the necessary information from each
system was collected in a library manner (articles and books) and reliable scientific
websites. Then, by examining the performance, process, and flow chart of each of the
systems, they were also analyzed and compared, while examining the efficiency and stating
the weaknesses and strengths.

Results and discussion

Decision support systems can be classified into three main categories: decision support
systems based on decision-making steps, decision support systems based on evolutionary
process, and decision support systems based on software packages; each category of these
systems is divided into various categories. Decision support systems based on decision-
making steps in different types include data-based decision support systems, model-based
decision support systems, knowledge-based decision support systems, document-based
decision support systems, group and communication-based decision support systems,
internal and external decision support systems, and performance decision support systems.
Special or general purpose and web-based decision support systems are divided as follows.
Based on the evolutionary process, decision support systems are divided into different
types: decision support system tools, institutional decision support systems and productive
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decision support systems. Decision support systems are developed using programming
languages or produced through software packages that effectively combine decision-
support development tools. Decision support systems are divided based on different types
of software packages: fourth generation programming languages, spreadsheets and
template generators.

Conclusion

Choosing suitable agricultural machines and matching them with the power source
plays an important role in improving energy efficiency and preventing capital loss and
excessive soil compaction, as well as increasing their work efficiency in different stages of
agricultural operations. In addition to the correct selection and matching of agricultural
machines and tractors, a capable manager in the mechanized implementation of
agricultural operations must be able to complete agricultural operations in the best way and
within a certain time frame with available resources. In this article, with a promotional
approach, an attempt was made to review the decision support and expert systems in
agriculture. By examining these systems and their efficiency, most are looking to choose the
most suitable agricultural machine for available tractors or the most suitable tractor for
available agricultural machines. The purpose of doing this is to improve the efficiency of
agricultural mechanized operations, reduce fuel consumption, prevent waste of energy and
capital, reduce soil compaction, and prevent the wear and tear of tractors or agricultural
machines. Reducing consulting costs, eliminating preferences and relying on technical and
real knowledge, increasing work efficiency, and preventing waste of energy, capital, and
over-compression of farmland can be mentioned as the achievements of using decision
support systems. In addition, these systems can be used for management, educational and
research purposes in the field of agricultural machinery.
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