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  Abstract 

With the development of information technology, the Internet of Things (IoT) tech-
nology is becoming increasingly mature, and its application fields and scenarios are 
expanding. Under the promotion of the rural revitalization strategy and new devel-
opment concepts, research on the application of IoT technology to smart agriculture 
and smart tourism has significantly increased. However, there is limited research 
on the integrated IoT application of the smart agriculture industry and smart tour-
ism. This paper focuses on the lychee industry of Baiqiao Village in Maoming City. 
According to the principles of One Village, One Product, this paper examines the 
integrated applications of intelligent monitoring systems, intelligent logistics sys-
tems, and intelligent information platforms in the lychee industry. It also investi-
gates the feasibility and positive implications of the rental planting scheme in in-
dustrial development. By exploring the integration of production and tourism in the 
lychee industry, the paper presents a new development plan for Baiqiao Village. 
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Introduction 

The report to the 20th National Congress of the Communist Party of China pointed out that in the new period, we 

should speed up the building of an agricultural country, thoroughly implement the strategy of rural revitalization, 

adhere to the development concept of clear waters, and green mountains as gold and silver mountains, coordinate the 

distribution of rural infrastructure and public services, and build a livable, viable and beautiful countryside. This 

paper takes Baiqiao Village, Genzi Town, Gaozhou City, and Maoming City, as the research object, trying to explore 

the integrated development path of the Internet of Things + litchi industry + tourism, that is, to explore the develop-

ment of smart agricultural tourism based on the Internet of Things technology.  

1. Overview of Internet of Things technology 

1.1 The concept of IoT  

The Internet of Things technology is the product of the information technology era, an important part of the new 

generation of information technology, and the third revolution in the field of digital media. The characteristics of the 

Internet of Things are mainly reflected in the following aspects: First, comprehensive perception. The use of RFID, 
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sensors, two-dimensional codes, etc. to obtain information about objects anytime and anywhere. Second, reliable 

transmission. Real-time data collection, through the integration of wireless communication technology and the Inter-

net to achieve communication and information transmission between things, people, and things; Third, intelligent 

processing. Artificial intelligence technologies such as cloud computing, data mining, and fuzzy recognition are used 

to analyze and process massive data and information and implement intelligent control of objects.  

1.2 Technical form of the Internet of Things 

The technical forms of the Internet of Things mainly include radio frequency identification technology, sensor net-

work technology, global positioning system, cloud computing and so on. Among them, radio frequency identification 

technology is a wireless communication technology with good stability, large capacity, and strong anti-interference 

ability. It does not need to establish mechanical or optical contact between the identification system and a specific 

target and has high automatic identification and tracking efficiency (Wenxiao Liu, 2023). Sensor network technology 

is the most unique part of the Internet of Things, which is different from other networks. It integrates the advantages 

of sensors, communications, MEMS, and other technologies. It is the perception layer of the Internet of Things tech-

nology and the key technical link to realize the integration of the physical world and the information world.  

2. Overview of the development of smart agriculture and tourism  

2.1 Smart Tourism 

Smart tourism is a new tourism solution based on the Internet of Things, big data, artificial intelligence, and other 

new-generation information and communication technologies, integrating and coalescing with mobile terminals and 

other related physical equipment, applying emerging science and technology to the tourism scene, and providing 

tourists with convenient and accurate services (Isaeva Dinara, 2021). Smart tourism can promote the effective inte-

gration of tourism resources and social resources, enable the interactive sharing of various tourism information and 

business data, and optimize resource allocation. Applications of the Internet of Things in smart tourism include en-

vironmental monitoring, road planning, passenger flow analysis, tourism resource database, etc. (Yanbo Xie, 2016).  

2.2 Smart Agriculture 

The Internet of Things technology is widely used in agricultural production and is becoming increasingly mature. In 

agriculture, the Internet of Things technology is mainly applied in agricultural planting environments, intelligent 

agricultural production, agricultural product circulation management, agricultural product safety monitoring, agricul-

tural varieties, and technology promotion. The system of agricultural Internet of things mainly includes automatic 

management control system, environmental monitoring system, intelligent security system, product traceability sys-

tem and so on.  

2.3 Research on lychee production and tourism development in Baiqiao Village  

Baiqiao Village is a professional lychee planting village, of which tribute garden lychee in Baiqiao Village is a plan-

tation of the excellent lychee variety, saccharolue litchi, with a total area of about 80 mu. It has a history of more 

than 2,000 years. The tribute garden is the oldest existing Liyuan in the west of Guangdong, the age of the ancient 

trees in the garden is more than 500 years, is a veritable lychee museum, and is also famous at home and abroad 

"tribute garden".  

Through research and analysis, the lychee industry in Baiqiao Village has a long history of development, and there 

are industrial tourism resources such as the lychee museum; With the concentrated development of the litchi industry, 

the application prospect of smart agriculture is broad. Enabled by the Internet of Things technology, the rural revi-

talization of Baiqiao Village can take a new development path of industry + tourism. First, build a smart litchi indus-

trial park with the help of the Internet of Things technology, and establish a production system such as intelligent 

monitoring, intelligent picking, and product traceability. The second is to build lychee industrial tourism with the 

help of Internet of Things technology and launch projects such as remote lychee tree planting, lychee smart logistics, 

cloud lychee appreciation, and offline picking tours.  
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3. Application design of Internet of Things technology  

3.1 Plant pest monitoring system  

The main pests of the sugar Pope varieties are inchworm, pedicle borer, litchi bug, scale insect, peach borer, and so 

on (Guofeng Yang, 2014). Among the insect pests, the scale insect has natural biological predators; The insect pests 

of inchworm have obvious insect manifestations such as leaf mutilation and brown spots; The insect manifestations 

of moth and peach moth are dead trees, falling fruit, empty fruit and so on.  

Table 1. Lychee insect pests and their manifestations 

Insect attack Damage site Pest expression 

Pedicle borer Eat tender stems and young fruit pits Dead trees, fallen fruit 

Lnchworm Feed on young leaves Leaf mutilation 

Litchi bug Suck tender shoots, flower ears, fruit Brown spots 

Scale insect Suck juice from all parts of the tree Spots and dead trees appear 

Peach borer Eat leaves, stems and fruits Dead trees, empty fruit 

 

Diseases include lychee frost phytophthora, lychee anthracnose, lychee acid rot, lychee algal spot and so on. 

Among the diseases, phytophthora frostbite and acid rot of litchi mainly affect the fruits in the ripening stage 

(Guangquan Chen, 2015). Phytophthora frome and algal spots were mainly caused by high temperature and humidity. 

Anthracnose, acid rot, algal spot disease mainly reflected in fruit color change, rot and so on.  

Table 2. Lychee diseases and their manifestations 

Disease Damage site Cause of disease Disease manifestations 

Litchi downy blight Ripe stage fruit Moist, high temperature Rotten fruit, dropped fruit 

Litchi anthracnose Leaves, flowers Bacterial infection Brown round spots 

Acid rot of litchi Ripe stage fruit Pedicle borer, litchi bug The fruit is brown or rotten 

Litchi algal spot Trunk, leaves Hot, rainy and humid Spots, dead trees 

 

At present, the application of Internet of Things technology in the monitoring of diseases and pests in the growth 

process of fruit trees and the improvement of fruit quality is a new research direction for domestic and foreign scholars. 

Chinese scholar Li Zhen et al. designed a disease and pest monitoring and early warning system based on the Internet 

of Things. The monitoring device consists of an intelligent insect catcher, monitoring terminal, remote terminal and 

mobile terminal. The terminal is used to temporarily store the monitoring information from the intelligent insect 

catcher node. Timely summary of the monitoring information through GSM/GPRS service sent to the remote terminal 

equipment when the captured pests reach a certain number or types, the system will trigger the alarm mechanism to 

remind fruit farmers of timely prevention and control (Xiaohui Yang et al., 2023).  

This paper believes that litchi pest prevention and control first need to be litchi garden area number, with the help 

of Internet of things technology prevention and control. In view of the performance of rotten fruit and fallen fruit 

pests, the park inspection robot is trained to inspect and take photos in the park every day, identify the fallen leaves 

and fallen fruit on the surface of litchi trees in each area, analyze whether the frequency of fallen fruit exceeds the 

reasonable range, and if so, transmit the abnormal area information to the terminal device in time. For mildew, 

Browning, spot pests, and diseases, training fixed HD camera capture equipment, can be through machine learning 

and deep learning, a large number of data simulation recognition training, so that high-definition equipment can 

accurately identify the color changes of lychee trunk and leaves, the significant degree of change beyond the set range, 

then timely transmission of abnormal lychee tree information to the terminal equipment. In view of the harm caused 

by high temperature and humidity, mildew, and disease, soil and air temperature and humidity monitoring system 

can be established, a linear database system can be established, and high temperature and humidity weather can send 

alarms to the terminal equipment in time, and the staff can carry out work such as killing.  
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3.2 Intelligent litchi tree rental system  

Rural revitalization cannot rely on agricultural development alone; it needs to be promoted in coordination with 

multiple industries. The 80 mu of tribute garden litchi in Baiqiao Village is a national Geographic indication product 

that cannot be copied. Through the feasibility analysis, this paper believes that Baiqiao Village can carry out the 

project of litchi tree rental, picking, and cold chain distribution. This project is to let consumers rent lychee trees, 

their growth and cultivation are still the responsibility of the park; When the fruit is ripe, the renter will pick the litchi 

in Baiqiao Village, or the litchi will be picked by the park and delivered to the consumers through cold chain logistics.  

Taking into account the sense of participation of consumers and the need for rent-and-get, we can use the Internet 

of Things technology to create a one-tree database, bind the renter and lychee tree information number, real-time 

transmission of lychee growth conditions through the network, including germination time, fruit waiting time, 

whether there are diseases and pests, whether the park cultivation is in place, etc., to create a cloud seed model. If 

consumers go to the origin to pick in person, they will combine the local tourism characteristics, improve the infra-

structure of litchi planting, litchi picking and regional play, and form a closed loop of industrial tourism. If consumers 

need cold chain distribution, each batch of lychee is assigned a retrospective source code, so that litchee picking time, 

and litchee varieties, picked from which tree can be traced.  

 

Figure 1. The process design of intelligent litchi tree collection system. 

For customers who choose the online harvest path, this paper designs the database of intelligent seed distribution. 

The database takes Litchi Park, logistics warehouse and customers as three entities (Guo Sheng, 2021). Following 

the principle of advance leasing and purchase, fruit ripening cold chain distribution, logistics warehouse is con-

structed according to South China, East China, and other regions, and picking and distribution time are selected 

according to the wisdom observation of lychee ripening time, so as to realize the closed loop of wisdom leading seed, 

wisdom logistics, users receiving goods and satisfying experience.  

3.3 Smart Cloud Travel Platform  

Litchi Cloud platform is a comprehensive service platform for the litchi industry in Baiqiao Village, based on the 

litchi industry development database, litchi variety database, intelligent monitoring database, product traceability 

database, township geographic information database, etc. First, based on the industrial database and the township 

geographic information database, the Baiqiao Litchi industry portal is established. With the help of 3D, AR, VR, and 

other technologies, consumers and tourists are led to immerse themselves in the development history of Baiqiao 

Litchi from ancient times to today, immerse themselves in the ecological environment of Baiqiao Village, and feel 

the production process of litchi from planting to picking. The second is based on an intelligent monitoring database, 

so that consumers and tourists can query lychee garden real-time soil temperature and humidity, soil moisture, soil 

pH and EC values, air temperature and humidity, wind direction, wind speed, and other monitoring information. 

Third, based on the product traceability database, create a product traceability management system, and establish a 

platform traceability query portal, so that consumers and tourists can trace the picking, packaging, and logistics in-

formation of the lychee they bought. Through the construction of the intelligent information platform, Baiqiao Village 

is expected to walk out of a distinctive road of production and tourism development.  
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Figure 2. E-R diagram of smart litchi tree rental distribution database. 

4. Conclusion 

The rapid development of Internet of Things technology has brought about the continuous expansion of its application 

scenarios. Smart tourism and smart agriculture are a close combination of the Internet of Things technology and 

industrial development. Whether it is the solution to tourism or the application of agricultural planting, the Internet 

of Things technology has excellent practical results. The solution takes intelligent, simple, and efficient production 

of the agricultural industry as the basic logic; With the Internet of Things technology enabling industrial tourism as 

the expansion path, it hopes to contribute wisdom to the lychee industry of Baiqiao Village and the integrated devel-

opment of production and tourism in the featured countryside. 
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