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Abstract: Agricultural expert system plays a very important role in promoting the 

process of agricultural informatization. This paper expounds the basic concept, system 

composition and system characteristics of agricultural expert system, and introduces 

the main application of agricultural expert system in crop pest control and forest pest 

control in China, and makes a case study and analysis. The problems of agricultural 

expert system in China were pointed out. Finally, the development trend of agricultural 

expert system was imagined. 
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1. Introduction 

Agriculture is the foundation of a country's national consolidation and the basic 

guarantee of national life. The development of modern science and technology drives 

agriculture to the road of agricultural modernization. The extensive and high-

consumption production mode of traditional agriculture has been replaced by the 

highly intensive and fine intensive agricultural production mode, which also promotes 

the informatization of agricultural production. Promote the development of agricultural 

modernization. By using artificial intelligence method, the precious knowledge 

experimental data and mathematical model summarized by agricultural experts, the 

computer agricultural software created by using modern computer and other 

information technology, can give expert answers to various problems arising in the 

process of agricultural production. Expert system can deal with uncertain knowledge 

and carry out heuristic reasoning. The knowledge base and reasoning machine of the 

system are separated, the maintenance knowledge base is flexible and convenient, 

and the reasoning process of the system is transparent. The users can easily accept 
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the conclusions and suggestions given by the system. The expert system can be 

applied to the prediction and control of crop diseases and insect pests. In order to 

make up for the above shortcomings, greatly improve the efficiency and quality of 

work. It has played an important role in promoting the process of agricultural 

informatization. 

 
2. Introduction of Agricultural Expert System 

2.1 Concept of Agricultural Expert System 

Agricultural Expert System (also known as Agricultural Intelligent System) is an expert 

system technology based on artificial intelligence[1]. It integrates many high and new 

technologies, such as Geographic Information System, Information Network, 

Intelligent Computing, Machine Learning, Knowledge Discovery, Optimized Simulation, 

Virtual Reality, etc., to collect knowledge, models and expert experience in the field 

of agriculture. With appropriate knowledge representation technology and reasoning 

strategy, multimedia technology and information network as the carrier, agricultural 

production management can be provided with advisory services to guide scientific 

farming. 

Agricultural expert system uses artificial intelligence system technology and computer 

to simulate the thinking of experts, instead of agricultural experts for diagnosis, 

decision-making and planning of a research field. 

 

2.2 Composition of Agricultural Expert System 

Typical agricultural expert system consists of seven parts: knowledge base, database, 

model base, inference engine, knowledge base management system, interpreter and 

user interface[2]. Among them, knowledge base and inference machine are the most 

important parts of agricultural expert system, which is an indispensable part of any 

agricultural expert system. The quality of knowledge base directly affects the quality 

and credibility of agricultural expert system, and inference engine is the driving force 

of agricultural expert system. The knowledge base management system is to check 

and retrieve the knowledge in the knowledge base[3]. It can also show the actual 

situation of using knowledge in the reasoning process, which is not found in the 

database management system. Knowledge acquisition is the bottleneck in the 

development of agricultural expert system. Its main task is to complete the collection 

and collation of domain knowledge[4]. Interpreter is used to explain the results of 

reasoning and what happened in the reasoning process to users, especially special 

users. 

 

2.3 Characteristics of Agricultural Expert System 

Expert system has four characteristics, namely, flight initiation, transparency, flexibility 
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and comprehensiveness[5]. Enlightenment, can use the knowledge and experience of 

experts for reasoning and judgment; transparency, can solve its own reasoning 

process, can answer the user's questions; flexibility, can constantly increase 

knowledge, modify the original knowledge. Comprehensive, can solve many 

professional problems such as seeds, soil and fertilizer, plant protection, agriculture 

and economics, overcome the professional limitations of a single agricultural expert. 

The main purpose of developing agricultural expert system is to make computer play 

the role of agricultural experts in the field of agriculture[6], and to provide relevant 

professional and authoritative expert level solutions to the problems that need expert 

knowledge to solve. 

 

3. Case Study on the Application of Agricultural Expert System 

3.1 Application of Expert System in the Prevention of Various Crop Diseases and 

Pests 

3.1.1. Application of Expert System in Disease and Pest Control of Brassica juncea 

Tian Xianzhong, Deng Jie, Yechuan and Sun Zhonglei integrated the experience of 

diagnosis and control of pests and diseases of Fuling mustard in Chongqing by using 

artificial intelligence technology under Internet[7], and established an expert system of 

mustard mustard pest control based on Web. The system includes modules of mustard 

mustard overview, disease and insect pest overview, diagnosis and control, expert 

online, etc. Language, Aces database technology and Html visual programming 

language designed the inference engine, constructed the knowledge base and 

developed the information operation window. The application of the system in the 

production of mustard provides a platform for farmers and technicians to obtain and 

exchange information on mustard pests and diseases, and for mustard farmers to 

diagnose and control mustard pests and diseases. It provides scientific guidance and 

has a high practical significance in improving the yield and quality of mustard 

cultivation and helping farmers increase their production and income. 

3.1.2. Application of Expert System in the Control of Wheat Diseases and Pests 

Zhao Chunjiang, Zhu Dehui, Li Hongxiang, Yang Baozhu, Kangshujiang and Guo 

Xiaowei established a computer expert system for wheat cultivation and management 

(ESWCM)[8]. This system is a comprehensive and intelligent system based on 

computer artificial intelligence technology, which integrates the research achievements 

and experts'knowledge and experience of Wheat Cultivation Science in the past 40 

years. ESWCM combines model technology with expert system technology organically 

and is a model-based expert system. According to the actual application and 

demonstration results in 1994 and 1995, the output of 80 pilot plots controlled by 

ESWCM increased by 10%-15%, the cost decreased by 5%-7%, and the benefit 
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increased by 15%. % At present, ESWCM has been widely applied in more than 

200,000 hm2 by establishing computer networks covering eight major wheat-

producing districts and counties in Beijing and four state-owned farms at city, county 

and township levels. 

3.1.3. Application of Expert System in Maize Disease and Pest Control 

Liu Dayou, Tang Haiying, Chen Jianzhong, Zhuangtiecheng and Chen Guifen  used 

knowledge engineering methods and techniques, combined with uncertainty 

reasoning, multimedia, friendly interface and collaborative conflict resolution 

technology, fully considered the uncertainty of information in various factors and 

factors that caused the occurrence of maize pests and diseases, and realized a Farmer-

oriented approach. User's corn pest control expert system, as part of the national 

"863" high-tech project "Suihua Multimedia Corn Production Expert System" and 

"Intelligent Information Technology Application Demonstration Project of Corn 

Production in Central Jilin Province", is in the demonstration area of Suihua City, 

Heilongjiang Province, Yushu City, Jilin Province and Good results have been achieved 

in the application of Nong'an County. 

3.1.4. Application of Expert System in the Control of Rape Diseases and Pests 

From 1996 to 1999, Liao Guiping took the lead in developing an expert system for 

rapeseed cultivation and management with high quality, high yield and high efficiency, 

which is suitable for PC. In 2002, he developed a web-based rapeseed expert system. 

In the web-based rapeseed expert system, a three-tier network model of 

"browser/Web server/database system" was adopted, and the background database 

management was carried out. At the same time, using software construction 

technology and following COM/DCOM/COM+technical specifications, the system can 

customize components by object-oriented and easily integrate with other key 

technologies. The system covers all kinds of pests and diseases of rapeseed in the 

knowledge base of rapeseed diseases and insect pests. Pathogens, pathogenic 

conditions, damage characteristics, transmission routes, agricultural control, biological 

control, chemical control and so on. Through appropriate reasoning methods, pests 

and diseases are identified step by step, and then appropriate control methods are 

adopted. 

 

3.2 Application of Expert System in the Control of Pests and Diseases in Fruits and 

Forests 

3.2.1. Application of Expert System in the Diagnosis of Forest and Fruit Pest Control 

In 1995, the expert system for diagnosis and treatment of apple diseases and pests 

in Northwest Agricultural University was developed earlier in China. The expert system 

can diagnose the actual diseases and pests in apple orchards and provide basis for 
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timely control of diseases and pests. The practical expert system for diagnosis and 

treatment of litchi pests in the Institute of Horticulture, Guangxi Academy of 

Agricultural Sciences in 2005 The expert system for diagnosing and consulting pear 

diseases of Nanjing University in 2006 involves nearly 100 kinds of diseases of pear. 

It has the functions of disease diagnosis, consultation and providing prevention and 

control suggestions. It has good visualization, practicability and easy operation. In 

2006, the expert system of diagnosis and consultation of jujube diseases and pests in 

Hebei Agricultural University can diagnose jujube diseases and pests. In addition, in 

recent years, there are also the consultation subsystem of longan expert system, citrus 

virus disease expert system, walnut disease and pest diagnosis expert system and so 

on. These expert systems can diagnose orchard accurately basically. Diseases and 

insect pests, so as to carry out effective control. 

3.2.2. Application of Expert System in the Control of Forest and Fruit Pests and 

Diseases 

In 1998, the expert system of apple pest control in Northwest Agricultural University 

can diagnose apple orchard diseases and pests, and inquire about its name, 

occurrence regularity, harm situation and control methods. It can also inquire about 

the physicochemical properties, action principle, commonly used dosage forms, control 

scope and precautions of the pesticides used. Safety cooperation of Zhejiang 

University in 2003 Based on the theoretical basis of safe and rational use of pesticides, 

the expert system for pesticide control of fruit tree pests comprehensively evaluates 

the safety of pesticides, provides decision support for pesticide control and information 

inquiry and other functions. Wang Qinglei, Shen Zuorei, Liu Chunqin, Gao Lingwang, 

Li Zhihong, Wang Rufang and other systems engineering and software workers are 

used. Cheng's theory and method, using advanced software tools, produced a set of 

expert system software for fruit tree diseases and insect pests prediction and control 

technology. The expert system consists of three sets of software, namely, expert 

consultation system for forest and fruit diseases and insect pests control technology, 

insect image processing and computer vision system, and multi-media for fruit tree 

pests identification. The system software has the functions of automatic identification 

of fruit tree pests and assistant identification of pests. At the same time, it has the 

functions of browsing, querying, knowledge learning, prevention of pests and diseases, 

control strategies, data input, data output and so on. The expert system software has 

the functions of predicting and controlling fruit tree pests and diseases in northern 

fruit trees. Cangzhou, Shijiazhuang, Langfang, Tangshan and Wudi, Qingyun, Gaomi, 

Juancheng, Taiyuan of Shanxi Province, Beijing and Tianjin are the main fruit 

producing areas in Hebei Province. They have played an active role in promoting local 

fruit production. 
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4. Problems of Agricultural Expert System in China 

4.1 The Application and Development of Agricultural Expert System is out of touch 

Some agricultural expert systems in China only emphasize application and lack the 

development tools needed for secondary development. Users can not create 

knowledge base and model base according to local conditions, which limits the further 

application of expert systems. Although some agricultural expert systems provide 

development tools, they lack general templates and models. The model requires users 

to have certain basic computer technology and narrows the application scope of expert 

system. Therefore, agricultural expert system should pay attention to both 

development and application. The object of application of agricultural expert system 

is narrow. Some agricultural expert systems pursue so-called advanced nature and 

require high-grade hardware and software. Users have a certain computer technology 

foundation, it is difficult to popularize at the grass-roots level of agriculture; some 

agricultural expert systems and domain knowledge are not integrated enough, staying 

in the introduction of popular science knowledge, and their advancement and 

practicability are not high. 

 

4.2 Artificial Intelligence Technology is not yet mature 

Up to now, in artificial intelligence technology such as agricultural expert system, the 

knowledge sorted out by experts mostly belongs to the shallow knowledge in this field, 

and the form is mainly conditional and regular knowledge. Because there may be many 

kinds and quantities of knowledge, it is difficult to test in detail. When the expert 

system uses these knowledge, it will die mechanically. The computer program of the 

board may deduce some wrong conclusions. In addition, at present, various expert 

systems have not sorted out how experts learn and acquire knowledge when collecting 

and sorting out expert knowledge. The expert system developed in this way does not 

have real learning ability, which results in the performance of the system. It can only 

deal with all kinds of situations that human experts have seen, but can't respond to 

random circumstances. Artificial intelligence is facing a severe test. Therefore, it is 

necessary to research and develop agricultural expert system facing three levels: basic 

scientific and technological personnel, grass-roots agricultural technicians and the 

broad masses of farmers. Most agricultural expert systems are static systems. Expert 

system is to solve the problems in agricultural production. Most of these problems 

have four-dimensional characteristics, which requires that the knowledge base, 

database and model base of the system must be dynamic and can be updated with 

time. In the process of building agricultural expert system, we must pay attention to 

its dynamics. Agricultural expert system originates from artificial intelligence 

technology and has been successfully integrated with database technology in recent 
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years. However, agricultural production requires the support of new technologies to 

adapt to the development of agricultural production. New technologies include "3S" 

technology and multi-media technology. Body technology, computer technology, 

network technology, etc. 

 

4.3 Difficulties in knowledge acquisition and backward storage methods 

China is a big agricultural country with abundant agricultural information resources, 

but the construction of agricultural information network and database is lagging 

behind seriously and lacks orderly management, which makes the knowledge source 

of expert system relatively single. In addition, China has completed the basic work of 

agricultural census, land use survey and so on, and has obtained a large number of 

attribute data maps. This is the basic data of agricultural expert system. But most of 

these data are stored in paper, which not only limits the accuracy and quantity of 

information, but also makes it inconvenient to update information, which affects its 

timeliness. Data warehouse technology using floppy disk, CD-ROM and CT tape as 

storage medium, supported by "GPS" technology, does not. But it can store attribute 

data and graph data digitally, and realize corresponding connection between attribute 

data and graph data by geocoding. Agricultural expert system should adopt these 

storage methods. 

 

4.4 There is no general knowledge representation method 

In the process of building expert system in China, production rule method is often 

used for precise knowledge, but each knowledge representation method can only be 

applied to express some or some types of knowledge, so far there is no general 

knowledge representation method. The complexity of knowledge in agriculture 

requires a variety of knowledge representation methods, for example. Object-oriented 

knowledge representation, artificial neural network and so on. 

 

4.5 The reasoning strategy is single. 

The reasoning strategy of agricultural expert system in China is relatively single. The 

three reasoning methods are basically aimed at regular knowledge. However, many 

facts and concepts in actual production can not be accurately described and precise 

reasoning rules can not be used. Instead, mathematical methods such as probability 

theory, evidence theory and fuzzy theory are needed. 

 

4.6 Imperfect development tools 

The development tools of agricultural expert system in our country have developed 

some development tools independently while applying the mature development tools 
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abroad, such as PC, SHELL, EX2PORT, etc. However, most of the tools developed in 

our country have strong functions in dealing with qualitative knowledge of text 

description, while most of them are dealing with mathematical models. Quantitative 

knowledge of type description is seldom involved. The development of multi-functional 

and efficient expert system shells is the inevitable trend of information technology 

development. 

 

5. Prospects for the Development of Agricultural Expert System 

According to the current level of agriculture in China, the actual situation of agricultural 

production and the application characteristics of agricultural expert system, its future 

development trend should include the following aspects. 

(1) Paying attention to the comprehensive application of various technologies, 

emphasizing the application and popularization of agricultural expert system according 

to China's national conditions, and gradually applying many new technologies, such 

as communication network technology, 3S technology, artificial neural network, 

database, information network, optimization simulation and multimedia, to the 

development and modeling of the system, are crop diseases. The inevitable trend of 

pest expert system development. 

(2) The rapid development of network technology, which is a good carrier of 

information technology, provides a good channel for the dissemination of information 

and expert system. What the future society needs is a networked expert system. Only 

when the system can run successfully on the Internet and realize data sharing 

successfully can it really have strong vitality and practicability. 

(3) At the present stage of popularization, peasants are the main personnel directly 

engaged in agricultural production and field management. With the development of 

society, the popularization of computers, the reduction of the price of software 

products and the improvement of farmers'comprehensive quality, farmers will become 

one of the main users of expert systems in the future. 

 

6. Summary 

Agricultural expert system is an important means of agricultural decision-making. The 

establishment of expert systems in various application fields can play a great role in 

the improvement of traditional technology and the promotion of comprehensive 

cultivation techniques. Because it can effectively combine qualitative analysis and 

quantitative analysis, symbol processing and numerical processing, it shows a broad 

development prospects and application prospects. 
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