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Abstract 

"Blockchain" is the hottest word in recent years. The general attributes of blockchain 
technology have also excited countless industries. Almost all industries are paying 
attention to the landing application of blockchain. Traditional agriculture is affected by 
production characteristics, resulting in a serious imbalance between the supply and 
demand of agricultural products. From a practical point of view, China's agriculture still 
faces problems such as small and highly dispersed business entities, long industrial 
chain, and farmers' passive position in the formation of agricultural product market and 
price. Excessive use of chemical fertilizers and pesticides has caused pressure on food 
safety and environmental problems, low efficiency of land transfer and subsidies for 
agricultural means of production, low penetration rate of agricultural insurance and 
difficulty in claiming compensation. This paper analyzes the challenges that blockchain 
technology will face when entering agriculture, and finally puts forward some 
suggestions on the application of blockchain technology in agriculture, in order to 
provide reference for the sustainable development of modern agriculture. 
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1. Introduction 

In recent years, the number of research related to blockchain technology has increased. The 
research content mainly focuses on the related concepts, application scenarios and security 
analysis and evaluation of blockchain technology. There is little research on the application of 
blockchain technology in agriculture [1]. "Blockchain" is the hottest word in recent years. The 
general attributes of blockchain technology have also excited countless industries. Almost all 
industries are paying attention to the landing application of blockchain. Traditional agriculture 
is affected by production characteristics, resulting in a serious imbalance between the supply 
and demand of agricultural products [2]. Therefore, it is necessary to change, optimize and 
upgrade the modes of agricultural production, sales and service, change the traditional 
agricultural production mode into a new mode, and promote the further development of 
agriculture [3]. From a realistic point of view, China's agriculture still faces problems such as 
small and highly dispersed business entities, long industrial chain, and farmers' passive 
position in the formation of agricultural products market and price, etc. Excessive use of 
chemical fertilizers and pesticides has caused pressure on food safety and environmental 
problems, low efficiency of land circulation and subsidies for agricultural means of production, 
low coverage rate of agricultural insurance and difficulty in claiming compensation, etc. [4]. 

The digital currency seminar of the people's Bank of China was held in Beijing, which fully 
affirmed the role of digital currency in reducing currency issuance, reducing circulation costs 
and promoting the development of economic activities, and proposed that the central bank 
should implement the policy of digital currency as soon as possible [5]. Blockchain technology 
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has become an information technology widely concerned by the society, but there are few 
practical applications of blockchain technology in the field of agriculture. The research on the 
practical application of blockchain technology in agriculture also requires the state and the 
government to take solving the "three rural" problems as an important measure, 
comprehensively deepen various reforms related to agriculture, and historic changes have 
taken place in agriculture and rural areas, There are few historic achievements that have 
attracted the attention of the world [6]. The integrated application of blockchain technology 
plays an important role in new technological innovation and industrial transformation. Major 
countries in the world are accelerating the layout of blockchain technology. China has a good 
foundation in the field of blockchain, so it is necessary to accelerate the development of 
blockchain technology and industrial innovation, and actively promote the integration of 
blockchain and economic and social development [7]. As the fifth computer development 
paradigm after mainframe, personal computer, internet and mobile socialization, blockchain 
technology has exerted different influences on the development of various social fields [8]. The 
practical application of blockchain technology in modern agriculture needs the combination of 
policy support, industrial development and scientific research [9]. At present, China's economy 
has changed from high-speed growth stage to high-quality development stage. Agriculture, as 
a strategic industry related to national security, is also moving forward to high-quality 
development stage.  

2. Scene Exploration of Blockchain in Agriculture 

2.1. "Agricultural Internet of Things+Blockchain"  

At present, the Internet of Things is developing rapidly, but due to the rapid increase of Internet 
of Things devices, the maintenance and management costs of data centers are extremely high. 
Blockchain is a new distributed infrastructure and computing paradigm, which uses block chain 
data structure to verify and store data, uses distributed node consensus algorithm to generate 
new data, uses cryptography to ensure the security of data transmission and access, and uses 
intelligent contracts composed of automated script codes to program and manipulate data. The 
Internet of things is not an independent new industry, but a new ecological model formed on 
the basis of the deep combination with traditional industries in different fields and the 
empowerment of traditional industries by the Internet of things. After the Internet plus is one 
of the important strategic tasks of modern agriculture development, the research of block chain 
technology in the agricultural field has become a hot issue concerned by relevant personnel. If 
the blockchain is combined with the Internet of Things and applied to agriculture, the 
agricultural data will be collected and recorded accurately by the Internet of Things, thus 
greatly reducing the large maintenance costs and improving the intelligence and scale of the 
Internet of Things. Blockchain technology, also known as distributed ledger technology, is an 
Internet database technology, which is characterized by decentralization, openness, 
transparency and distrust, so that everyone can participate in database records. With the 
advancement of the timeline, blocks form a chain in sequence, as shown in Figure 1. 

As an application of Internet of Things technology in agriculture, the Internet of Things plays 
an important role in supporting China's agricultural modernization, but it is also limited by the 
level of agricultural development. The main problem is that China's agricultural production is 
still dominated by small-scale production mode. 
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Figure 1 Blockchain is a distributed ledger technology 

2.2. "Agricultural big data + blockchain"  

With the expansion of blockchain, agricultural big data system will be associated with it, and 
the authenticity, effectiveness, security management and data maintenance of big data will be 
the current problems. Blockchain technology can meet the production requirements. Everyone 
in the industry chain has the right to know and choose the agricultural products they trust. 
These technologies represented by blockchain are a new starting point and new requirement 
for the authenticity, effectiveness, unforgeability and tamperability of data compared with the 
current database. At this stage, the important problems faced by the development of 
agricultural extension are high cost and high maintenance cost.At the same time, some 
agricultural maintenance and operation performance is not ideal, and the centralized 
management of the Internet of Things makes it impossible to effectively process data and 
information with the increase of application and operation equipment of the Internet of Things, 
which virtually increases the development cost of the Internet of Things. Blockchain technology 
connects farmers, agricultural products and consumers, establishes a production traceability 
system for agricultural products through transportation equipment, monitoring equipment and 
production equipment, and forms block connection data. The traceability labels of agricultural 
products and related information are generated, so that credit institutions and insurance 
institutions provide agricultural credit and agricultural insurance to farmers through 
blockchain data, and agricultural products consumers obtain blockchain data through mobile 
terminals to understand the relevant information of agricultural products, as shown in Figure 
2. 

 
Figure 2 Big data application of blockchain in agriculture 
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In the future, with the further advancement of the project of information entering villages and 
households, the further deepening of government information and the establishment of 
agricultural big data collection system, how to solve the authenticity and validity of data in a 
large-scale way will be an urgent problem facing the whole society. 

2.3. "Supply Chain+Blockchain" 

There are many links in the supply chain and a large amount of information and data. The 
application of blockchain technology makes the transaction information open and transparent 
in all links of the supply chain and optimizes the whole supply chain. The supply chain involves 
many links such as product configuration, logistics distribution, transaction settlement, etc., 
and the amount of data is huge. In addition, quality traceability is also an important content in 
the supply chain. Blockchain technology is a technical scheme to collectively maintain a reliable 
database through distributed data storage, point-to-point transmission, consensus mechanism, 
encryption algorithm and other computer technologies in a decentralized and distrustful way, 
which is highly targeted to solve problems such as coordination efficiency among subjects in 
agricultural products. With the strong development of supply chain, the management tracking 
of supply chain will encounter more difficulties. So as to ensure that all participants in the 
supply chain can quickly find the problems in the operation of the system, solve the problems 
in time, and improve the efficiency of supply chain management. Blockchain technology can 
record all information involved in the supply chain process of products on different ledgers. 
The use of blockchain technology can permanently record information, avoid tampering and 
have high security. It can also solve the problem of fake and shoddy products in the supply chain 
at one time. The combination of blockchain and supply chain management can record the whole 
production process of agricultural products in the supply chain in the form of separate accounts, 
including product manufacturer, product price, product date, product quality and so on. From 
production to sales, from raw materials to finished products to customers, all links involved in 
the whole process belong to the scope of the supply chain. 

3. Problems in The Application of Blockchain in Modern Agriculture 

3.1. The technology itself needs to be optimized 

Under the trend of "Internet plus", there are still many restrictions on the development of 
science and technology in rural areas. There are still some restrictions on the underlying 
technologies. As the primary industry, agriculture is the source of food and clothing and the 
basic guarantee of all production activities. The safety of agricultural production is related to 
everyone's vital interests. The application of blockchain in modern agriculture is in the initial 
development stage, and the underlying application technology of blockchain still has some 
limitations. At present, the development of blockchain technology is still in the primary stage. 
Many deficiencies and omissions in technology and supervision restrict the popularization and 
application of blockchain in agriculture. In addition, in cooperation with excellent food 
processing and storage enterprises, we will lead students to visit the enterprises to study and 
practice production, and understand the storage facilities, equipment and technical methods of 
food and raw materials. At present, the biggest problems in the application of blockchain in 
agriculture are throughput, delay time, capacity and broadband. Secondly, there are still some 
problems in the blockchain, such as the loopholes in consensus mechanism and intelligent 
contract logic, the security of cryptographic algorithm and P2P network mechanism, and the 
mismanagement of private keys, encountering virus Trojans, and stealing accounts. At present, 
there are still some technical problems in blockchain, such as throughput, delay time, security 
and so on. With the continuous development of modern agriculture, how to innovate blockchain 
technology and realize the integration of blockchain technology and agricultural development 
has become a problem that relevant personnel need to think about. At present, the application 
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of smart contract is mainly limited in data tamper-proof and logic truth-preserving, and it is 
difficult to solve many practical problems in the development of industrial economy. 

3.2. High technology entry threshold 

Blockchain technology is complex and involves some cutting-edge technologies in many fields. 
Agricultural informatization is the weakness of national informatization, and at present, the 
most lacking is talents in this field, which leads to the application of informatization in the 
agricultural field lagging behind that of industry. The application of blockchain technology is 
complex, involving many disciplines such as computer science, cryptography, artificial 
intelligence, etc. It can be seen that the application of blockchain technology needs to be 
interdisciplinary. Blockchain is not a brand-new technology, but a network and data platform 
that comprehensively utilizes P2P network, digital encryption, distributed consensus and 
intelligent contract, etc. Its operation and promotion in the agricultural field need the support 
of many disciplines such as agricultural economy, information management and agricultural 
technology. Because of this, cultivating blockchain professionals is a process of 
interdisciplinary and inter college cooperation, which has high requirements for teachers and 
teaching materials. In the future, as the boundaries of industry and department attributes are 
broken, the blockchain technology infrastructure and relevant laws and regulations will 
continue to be improved, and the blockchain technology will continue to integrate the data flow, 
capital flow, information flow and logistics in the agricultural production factor market. 
Therefore, we should constantly improve the science and technology access mechanism in the 
combination of rural agricultural development and blockchain, raise the threshold, and make 
the application of blockchain in agriculture more professional. Agricultural informatization is 
also a short board of China's informatization development. Modern agricultural development 
lacks high-quality informatization talents. Most personnel engaged in agricultural production 
do not understand agricultural informatization knowledge, so they are unable to fully apply 
blockchain technology to the field of modern agricultural development. 

4. Conclusion 

With the deepening of the application concept of blockchain technology in agriculture, in order 
to overcome the bottleneck factors of blockchain technology in agriculture, various measures 
should be taken to effectively apply blockchain technology in agriculture. The unique concepts 
of decentralization, openness, autonomy and traceability in blockchain technology are 
gradually being accepted. Although the comprehensive promotion of blockchain technology is 
faced with the challenges of low technology maturity, high operating costs and high policy risks, 
a new social form is constructed based on blockchain technology. The development of 
blockchain technology will not stagnate due to difficulties. With people's higher awareness of 
blockchain technology, more resources and talents will be put into it. It also needs a lot of 
financial support, the use of advanced technology and the expansion of infrastructure 
construction. The foundation of agricultural network informatization is relatively weak. It is 
necessary to promote the close combination of agriculture and the Internet and enhance the 
construction of network infrastructure. Improve the level of agricultural marketization, ensure 
food safety, accelerate the construction of innovative agricultural formats, and achieve the goal 
of modern agriculture. Blockchain technology is not omnipotent. Blockchain technology has 
attracted much attention. At the same time, we should calmly and objectively view its growth 
and promote the application of blockchain technology step by step. 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 4 Issue 2, 2022 

ISSN: 2664-9640                

101 

References 

[1] Fu Longyun, Wang Yanqin, Fu Tianzeng, Li Yan, Jing Yongping, Zhong Ziwen. Analysis of the 
application prospects of blockchain technology in the development of rural biogas[J]. Shandong 
Agricultural Sciences, 2020, v.52; No. 351(11):159-165. 

[2] Zhang Aiying, Meng Xiaopeng, Shang Huali, et al. Talking about the specific methods of using 
blockchain technology to solve seed market problems[J]. Seed Science & Technology, 2019, 
037(016): 125-126. 

[3] Zhang Shangfeng, Shang Yuqian, Yuan Zhiying, et al. Lin'an dried bamboo shoots quality and safety 
traceability system design based on blockchain[J]. Modern Agricultural Science and Technology, 
2019, 000(003):225-227. 

[4] Li Gaofeng, Hu Guoqiang. The application of blockchain technology in archives under the 
background of big data[J]. Shanxi Archives, 2019, 000(002):97-100. 

[5] Li Jing, Jing Xu, Yang Huijun. Blockchain electronic ticket counting scheme based on practical 
Byzantine fault-tolerant algorithm [J]. Journal of Computer Applications, 2020, 040(004):954-960. 

[6] Liu Qian, Gao Qianqian. Research on the construction of agricultural product market system from 
the perspective of Internet + [J]. Journal of Hebei Agricultural University (Agriculture and Forestry 
Education Edition), 2018, 020(003): 124-128. 

[7] Li Gaofeng, Hu Guoqiang. The application of blockchain technology in archives under the 
background of big data[J]. Shanxi Archives, 2019, No.244(02):99-102. 

[8] Zeng Jinjing, Zhang Wende. Status Quo and Enlightenment of Intellectual Property Management 
Research in the Background of Blockchain[J]. Intelligence Research, 2020, No.278(12):83-89. 

[9] Li Gaofeng, Ma Guosheng, Hu Guoqiang. Analysis of the infeasibility of blockchain technology in 
archives management at this stage[J]. Archives Management, 2018, No.234(05):32-34. 

 

 

 


