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Abstract

Agricultural data management plays an important role in the development of
agriculture and even the national economy. Data has been written into the
national documents as a factor of production, and its importance is not strict.
As the technical support of agricultural data management, blockchain, big
data and Internet of Things technology drive the rapid development of agri-
cultural data management. In this paper, the application of blockchain in
agricultural data management in the past five years is described in a pano-
ramic manner by using data visualization method. At the same time, content
analysis is carried out based on literature content, and the research status at
home and abroad is summarized. 92/5000. Through analysis, it is concluded
that the application of blockchain technology in agricultural data manage-
ment mainly includes blockchain + agricultural Internet of Things mode,
blockchain + agricultural supply chain mode, blockchain + agricultural data
sharing mode, etc. In the future, we need to further expand the application
mode of blockchain technology in agricultural data management.

Keywords

Blockchain, Agricultural Data, Data Management

1. Introduction

Agricultural data is an important part of data. When we manage agricultural da-
ta in the whole life cycle, we use many key technologies, such as big data sharing
technology, blockchain technology and cloud storage. Blockchain technology
has solved some bottleneck problems in agricultural data protection, data sto-
rage and data sharing, and provided impetus for agricultural data sharing. This
paper analyzes the status quo of research at home and abroad to find the key ap-
plication fields and methods and technologies of blockchain in agricultural data
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management.

Blockchain technology is penetrating into agricultural data management with
its decentralization, smart contract, consensus mechanism, privacy protection,
encryption technology and other methods. Blockchain technology can reduce
asymmetric access control of information, and all blockchain participants get the
same information. It is a modern P2P technology. Applied to distributed com-
puting and distributed data sharing and storage, we need to seize technological
opportunities to accelerate the process of agricultural data management and en-
courage agricultural organizations to continue to innovate and develop distri-
buted ledger technology solutions. The application of blockchain technology in
agricultural data management is mainly in the following areas: agricultural In-
ternet of Things, agricultural supply chain, agricultural data sharing. In this pa-
per, the Chinese database is used as the data source for keyword co-occurrence
analysis, to find out the main research hotspots in the field, and find out the re-
search topics of highly cited papers and hot papers, and the application of key

technologies in agricultural data management.

2. Application Research Status at Home and Abroad

2.1. Literature Statistics on the Application of Foreign Blockchain
in Agricultural Data Management

Data are obtained from Web of Science, and subject retrieval is conducted using
“Blockchain + data” as the keyword. As of July 12, 2020, the data is 2153 pieces
of data. As can be seen from the figure, this study started in 2016, and only one
related literature was published in 2015. In particular, it has been growing ra-
pidly since 2018. With the expansion of the application field of blockchain tech-
nology, not only bitcoin, more and more researchers have paid attention to it
and applied it in related fields. At the same time, considerable research results
have been obtained in data management. Figure 1 shows the year-by-year statis-

tics of the amount of literature on blockchain data.

2.2. Research Hotspot Analysis on the Application of Blockchain
in Data Management Abroad

The data source is the data set of web of Science core collection database, the re-
trieval year is 1986 to present, and the retrieval date is July 2, 2020. The retrieval
method is subject, and “Blockchain + Agriculture” is used as the key word. Only
37 literatures are detected. It cannot be analyzed from the panorama, so the
search scope is expanded, and 1016 literatures are obtained by using “Blockchain
+ Data” as the keyword. Through the processing of the search results and adding
keywords as the output item, the knowledge graph visualization tool VosView-
erl.6.8 is used, and the threshold is set to 5. There are 232 keywords in the soft-
ware statistical database, and 188 effective keywords are obtained after manual
removal of repetitive and meaningless keywords. The network visualization
analysis of keywords in the data is carried out, and the visualization panorama 2
is obtained as in Figure 2.
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Figure 1. Statistics of foreign blockchain publications in data in recent years.
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Figure 2. Co-occurrence analysis of foreign keywords “Blockchain + Data”.

2.3. Literature Statistics on the Application of Blockchain in Data
Management in China

The data came from the periodical database of China National Knowledge Net-
work (CNKI), and 1912 articles were obtained by subject retrieval with “block-
chain + data” as keywords. The statistics of the number of articles are shown in
Figure 3. This figure adopts CNKI’s own visual analysis tool for analysis.

2.4. Research Hotspot Analysis on the Application of Blockchain
in Data Management in China

The data source is the data set of CNKI periodical database, the retrieval year is
1999 to present, and the retrieval date is July 2, 2020. The subject is the retrieval
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Figure 3. Statistics on the number of domestic blockchain publications in data in recent
years.

approach, and “blockchain + data” is used as the key word for retrieval. 3540 li-
teratures are detected, and the output file format is Refwork. Using the know-
ledge graph visualization tool VosViewerl.6.8, the threshold is set to 5, and the
software statistical database contains 515 keywords. After manually removing
repetitive and meaningless keywords, 383 effective keywords are obtained. A
visual knowledge graph is obtained, from which keywords related to data man-
agement are selected by color. To CNKI “were used to blockchain + data shar-
ing” with 217 references, “blockchain + data store” with 204 references, “block-
chain + data security” with 274 references, “blockchain + distributed storage”
with 107 references, “blockchain + privacy protection” with 231 references,
through these five files. The network visualization analysis is carried out on the
keywords of the data. The threshold value is 5, 144 keywords are obtained, and
79 English keywords are removed to obtain 65 keywords. Table 1 is the key-
words summary of Chinese Atlas.

2.5. Application Status of Domestic Blockchain in Agriculture

This paper mainly studies the application of blockchain in agriculture data
management, because in order to blockchain + agricultural data management as
the theme of the data is very little, not enough to make a visual knowledge map,
so this paper expanded the scope, to journals in CNKI database as the data
source, with “blockchain + agriculture” as keywords retrieval, got 173 data, re-
search hotspots include agricultural Internet of Things, agricultural products,
artificial intelligence, decentralization, smart contracts, big data, smart agricul-
ture, food safety, traceability, agricultural supply chain, rural revitalization, con-

sensus mechanism, agricultural big data, rural finance, etc.

2.6. Research Review

Network keyword co-occurrence analysis shows that with the improvement of
blockchain technology structure in 2013, the importance of blockchain in the
field of agricultural data management has been increasing since 2016. There
have been some literature studies on the data management application of block-
chain at home and abroad, but there are relatively few literatures on the combi-

nation of blockchain with agriculture. Blockchain represents one of the fastest
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Table 1. Keyword word frequency of domestic research on the combination of block-
chain and data management.

Keywords word frequency word chain
Blockchain 590 1806
Protection of privacy 127 576
Blockchain technology 121 216
Data sharing 103 419
Smart contract 80 420
Decentralization 67 281
Data security 56 216
Distributed storage 54 210
Big data 40 147
Bitcoin 35 141
Internet of Things 34 142
Consensus mechanism 33 163
Data store 31 113
Alliance chain 28 115
Artificial intelligence 16 52
Digital currency 12 39
Distributed ledger 11 42
Access control 9 55
Cryptography 9 58

growing emerging technology, it aims at a given data management in agriculture
provide transparency of whole life cycle, so as to realize the traceability of the
data is simple and safe, it is a kind of added value for data management in agri-
culture, along with the network threat systematic evolution of emerging tech-
nology and complexity, Empowering blockchain helps achieve the important
goal of combating cyber security risks to fully protect the integrity of agricultural
data.

3. Blockchain Simulation

Although some studies on the application of blockchain in data management
have appeared in the literature, there is very little if it is applied in the field of
agricultural data management, and even less about the application and simula-
tion. However, more and more scholars have begun to pay attention to the ap-
plication of blockchain, the management of agricultural supply chain, the con-
struction of agricultural Internet of Things and the management of agricultural
data. After the panoramic analysis of the above content, we find out some simu-
lation and application cases of blockchain from important literature in the read-

ing database, mainly focusing on the following aspects.

DOI: 10.4236/vp.2021.74013

167 Voice of the Publisher


https://doi.org/10.4236/vp.2021.74013

L. N. Lu et al.

3.1. Blockchain + Agricultural Supply Chain Model

Blockchain technology promises to improve transparency and accountability in
supply chain networks, thereby making value chains more flexible. In particular,
blockchain-based applications have the potential to generate breakthroughs in
three areas of supply chain: visibility, optimization, and demand (Wang, 2020)
Agricultural supply chain is responsible for the complex system of agricultural
products in the market circulation, in the context of precision agriculture, in-
formation and communication technologies (for example, farm through smart-
phone application of remote control, remote monitoring farm equipment, etc.)
can be further in the blockchain infrastructure implementation, make the new
farm system and electronic agricultural planning become possible. Allow engi-
neering safety and trust in sustainable agricultural development and transparent
data collection to immutable and decentralized future management (Xia, 2020).

Foreign research. First, the attribute of blockchain traceability. Most of the
“Blockchain + Agriculture” in Chinese and foreign languages in this paper is
about agricultural supply chain, and the focus of agricultural supply chain ap-
plication is “agricultural product traceability in agricultural supply chain”. After
the application of blockchain in agricultural supply chain, all transactions are
stored in the supply chain in a reliable and immutable manner and recorded in
the supply chain in a highly transparent manner (Casino et al., 2019). K. Salah et
al used Ethernet and smart contracts to track and execute business transactions,
eliminating middlemen and processing central points, thus achieving soybean
traceability across agricultural supply chains (Salah, 2019). In the supply chain
application environment, the blockchain ledger will record the products from
suppliers to consumers in detail. Through the use of RFID technology and GPS
technology, the goods will be tracked at each stage. Trust will be guaranteed
through the immutability of technology, because fraud can be easily detected in
any part of the supply chain.

Domestic research. In terms of literature, the CNKI database was searched for
all types of literature, and 241 pieces of data were obtained by “blockchain +
agricultural supply chain”. Among them, 116 are about supply chain traceability.
First, traceability of agricultural products. Yu Hemong et al. adopted the node
authorization method, which took into account the two aspects of privacy data
encryption protection and supply chain traceability data public supervision, and
solved the data sharing problem among multi-nodes of rice supply chain pro-
duction, processing and circulation (Francesca et al., 2019). Ren Shougang et al.
designed an information traceability platform for the whole industry chain of
crops based on CSBFT blockchain. Compared with the existing food traceability
platform based on blockchain, CSBFT algorithm has higher security and smaller
delay (Salah et al., 2019). Agricultural supply chain finance. The application of
blockchain in agricultural supply chain finance is mainly in the prevention of
credit risks. Xia Meiyue and Zhao Huawei analyzed the causes and effects of cre-

dit risks in agricultural supply chain finance, and explored the use of blockchain
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technology advantages to improve the credit mechanism of agricultural supply
chain (Wang et al.,, 2019). Yin Yanfei and Wu Biti put forward the application
prospect and application mode based on digital finance in supply chain (Li et al.,
2019). Third, trust in transactions. MAO Dianhui et al. proposed a food trading
mechanism based on alliance chain and developed a safe food trading system
using consortium blockchain FTSCON to solve the trust problem in food trade
(Yang et al., 2019).

3.2. Blockchain + Agricultural IoT Model

The Internet of Things presents a number of technical challenges: cybersecurity,
privacy, massive data management, lack of standardization and interoperability,
and the complexity and heterogeneity of the technologies involved in the Inter-
net of Things require specific skills in designing, implementing, and deploying
solutions. With blockchain de-centralization networking, in recognition of the
opportunities blockchain offers, researchers and developers are starting to create
decentralized applications for the Internet of Things, with network edges gaining
more functionality than the cloud, such as fog and Mist frameworks. The inte-
gration of blockchain and Internet of Things has brought new ideas to the de-
velopment of agricultural data management. A number of solutions for Internet
of Things data management based on blockchain have been proposed, providing

guaranteed integrity and flexibility for data management.

3.3. Blockchain + Agricultural Data Sharing Model

Blockchain + agricultural data sharing is inseparable from agricultural supply
chain and agricultural Internet of Things research, and many cases are inte-
grated. The application of blockchain in agricultural data sharing is mainly re-
flected in distributed storage of agricultural data, cryptography, edge computing,
agricultural data security and other aspects.

Foreign research. Lei Hang et al. proposed a data integrity platform based on
blockchain secure fish farm, which aims to provide safe storage for fish farm us-
ers to preserve a large amount of agricultural data that cannot be tampered with.
Meanwhile, they proposed the application of distributed classification technolo-
gy of agricultural data storage to ensure the integrity of agricultural data (Ali et
al., 2019). Francesca Antonucci has introduced an ontology-based blockchain
modeling method that combines Internet of Things devices for data capture and
supply chain source data sharing (Francesca et al., 2019).

Domestic research. In terms of data sharing, such as noctis mainly based on
blockchain network are studied to establish a set of data security in the chain of
share system, access control algorithm based on the properties of the encryption
cipher strategy and homomorphic encryption algorithm provides reliable chain
data sharing, data sharing framework put forward chain to protect the privacy of
user data security (Zhang & Hu, 2020); Yu Jingang et al. proposed a block-
chain-based data sharing model for the Internet of Things by taking advantage
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of the fact that blockchain can solve trust problems in a decentralized manner
(She et al.,, 2020). In terms of agriculture data sharing, document types are
mainly concentrated in the patent literature, patent literature is focused on the
precision, such as: one based on blockchain agricultural data sharing method, a
kind of agricultural data sharing system based on blockchain, a method based on
blockchain of agriculture data acquisition and sharing system, a kind of agricul-

tural data sharing system and the method based on blockchain, etc.

4. Conclusion and Prospects

This paper makes a visual analysis of the application of blockchain in agricultural
data management in recent years, especially in the past five years, based on the
analysis of the current situation and hotspots of the application of blockchain data
management at home and abroad. This paper interprets and reviews the key litera-
ture and hot literature in the field; the article still needs further research in theory
and application, and needs more in-depth case analysis and future trend analysis.

Blockchain has great potential in agricultural data management. In order to
better integrate blockchain technology into the application of agricultural data
management, the author puts forward some suggestions as follows: Not all agri-
cultural data management can apply blockchain technology. We need to conduct
in-depth analysis on the application scenarios of blockchain, expand the applica-
tion scenarios of blockchain agricultural data management, conduct in-depth
mining in agricultural data management, and find the key points of integration
of the two. Secondly, in the theoretical aspect of the application of agricultural
data management of blockchain, the corresponding theoretical research is
formed, and the construction of the application framework of agricultural data
management of blockchain is a development direction in the future. According
to the existing research results, theoretical research is formed to guide the appli-
cation of agricultural data management of blockchain in the future. Thirdly, in
terms of technology, it is still necessary to integrate blockchain with agricultural
big data technology and agricultural Internet of things technology, and the level
of agricultural data acquisition, data quality control, database construction and
data mining application is low. The information foundation of agricultural net-
work is weak, so we should give priority to strengthening the construction of
network information infrastructure, including the construction of Internet of
things and big data system, and lay a good foundation for the application of
blockchain (Lei et al., 2020). Finally, there are still some challenging research
areas in the application of blockchain in agricultural data management, such as
the integration of blockchain and agricultural Internet of Things technology,
ownership issues of blockchain technology, scalability analysis of block-
chain-based solutions, etc., all of which need further research in the near future
(Liu et al., 2020).
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