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外来有害生物监测与绿色防控 
 

 

 : 不断增长的贸易和旅游业导致更多的非本地或入侵物种进入全球生态系统。外来物种的监测和控制对于维持 生物

多样性、经济和人类健康至关重要。本文旨在利用绿色管控和监测工具对外来物种进行管控，分析外来物种监 测现状，

为提高监测效果提出建议。 
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Exotic Pest Monitoring and Green Prevention and Control 
 

Abstract: A growing number of alien or invasive species have been introduced into global ecosystems due to increases in trade 
and travel. For the sake of biodiversity, economy, and human health, it is important to monitor and control invasive species. Using 
green control methods and monitoring to control invasive species, the objective of this article is to examine the current state of invasive 
species monitoring and provide recommendations for enhancing their effectiveness. 
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1 Introduction 

There is a significant threat posed by invasive species to ecosystems, biodiversity, and human well- being. 

Invasive species have become more prevalent in recent years due to increased global trade and travel (Colautti and 

MacIsaac, 2004). This article explores current strategies and best practices for monitoring invasive species and 

controlling them, focusing on greener and more sustainable methods. A variety of monitoring and control 

approaches will be examined, including biological, physical and chemical ones, and their effectiveness, feasibility, 

and potential risks will be discussed. Our review will identify areas for research in the future and provide 

recommendations to improve invasive species management. 

2 Literature Review 

2.1 Status of Invasive Species Monitoring 

The first step in preventing and minimizing the impact of invasive species is to monitor for their presence. 

Remote sensing, trapping, DNA testing, and visual inspection are some of the current monitoring methods. The 

efficiency, accuracy, and cost-effectiveness of these methods, however, are limited (Lodge et al., 2006). Besides 

being tedious and time-consuming, visual surveys and trapping may miss hidden species. In some situations, DNA 

testing and remote sensing may not be feasible because of the need for specialized equipment and expertise. It is 

therefore necessary to develop new monitoring techniques that are efficient, accurate, and cost-effective. 

2.2 Current Status of Green Control Methods 

A green control method is an alternative to a chemical control method that is environmentally friendly. The 

current green control methods include biological control, physical control and cultural control (Pyšeket al., 2010). 

An invasive species can be controlled biologically by utilizing natural enemies, such as predators, parasites, and 

pathogens. Physical controls include manual removal, mechanical removal or installation of barriers. Cultural 

control involves changing habitat or management practices to reduce the growth or spread of invasive species. In 

addition to their limitations in terms of effectiveness and safety, these methods also have some disadvantages. 

Biological control may have unintended consequences on non-target species or disrupt the ecological balance 

(Simberloff, 2009). Physical controls can be habitat destructive or labor and equipment intensive. Cultural control 

may require changes in land use patterns or social behaviour. In order to improve the efficiency and safety of green 

control methods, it is necessary to evaluate their effectiveness and safety. 
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Monitoring and control of invasive species should be improved through the following recommendations: In  

order  to  strengthen  the  monitoring  and  green  governance  of  invasive  species,  the  following 

suggestions are put forward: 

1)     Develop sensors, machine learning and citizen science technologies that are efficient, accurate, and 

cost-effective. 

2)     Monitoring and controlling invasive species require international cooperation and information 

sharing. 

3)     Develop  new,  more  efficient  and  safer  methods  of  pest  control,   such  as  gene  editing, 

nanotechnology, and precision agriculture, in order to evaluate the effectiveness and safety of green 

control methods. 

4)     Invasive species need to be monitored and controlled in order to increase public awareness and 

education about their impact. 

 

3 Purpose 

This study aims to achieve the following objectives: 

Analyze the current status of global exotic pest surveillance: The study will investigate the current state of 
exotic pest surveillance globally. This will involve identifying the types, distribution and impacts of alien 

invasive species in different regions and ecosystems. 
Explore the use of green control methods: 

The study will examine the effectiveness and feasibility of various green control methods in the management of alien 

invasive species. These methods may include biological control, physical control, and cultural control. 
Evaluate the benefits and limitations of existing exotic pest monitoring and green control methods: 

The study will analyze the challenges and constraints faced in practical applications of existing exotic pest 

monitoring and green control methods. This will involve evaluating the benefits and limitations of these methods. 
Propose strategies and recommendations for improving exotic pest surveillance and green control: 

Based on the findings of the study, strategies and recommendations will be proposed for improving exotic pest 
surveillance and green control. This may include advances in technology, international cooperation, and public 
education. 

Promote the development of relevant policies and regulations: 

The study will promote the development of relevant policies and regulations to improve the management and  

support  of  exotic  pest  surveillance  and  green  control.  This  will  involve  working  with  relevant 

stakeholders to develop policies and regulations that support the implementation of the proposed strategies and 

recommendations. 

4 Methods 

The following methods will be used to achieve the above objectives: Literature review: Collect and analyse research 
findings and experiences related to exotic pest monitoring and green control from national and international 
sources, summarising existing knowledge and practices. 

1.   Field  surveys:  Conduct  field  investigations  of  exotic  pest  surveillance  and  green  control  in 
representative ecosystems or regions, collecting samples and data. 

2.   Data analysis: Perform statistical and spatial distribution analyses on the collected monitoring data and 
survey results to assess the extent of invasion and impact of exotic pests. 

3.    Case studies: Select typical cases of alien invasive species and conduct in-depth studies of the 
monitoring and control processes, analysing the reasons for success or failure and drawing lessons from 
the experience. 

4.   Expert interviews: Conducting  interviews with  experts  in relevant  fields to  gain  insights  and 
perspectives on invasive pest monitoring and green control methods.  

Through these methods, this study aims to contribute to the understanding and improvement of exotic pest 
monitoring and green control practices, ultimately reducing the negative impacts of invasive species on 
ecosystems, economies and human well-being. 

5 Results 

Monitoring of exotic pests: 

The types and distributions of several exotic pests have been documented in different regions and ecosystems. 
Impacts of exotic pests on local ecosystems have been identified, including competition, habitat destruction 
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and disturbance of ecological balance. 
Evaluation of green control methods: 

The effectiveness of green control methods such as biological control, physical control and cultural control in the 
management of exotic pests was analyzed.The effectiveness of these methods in controlling target pests and their 
impact on non-target species and ecosystems has been evaluated. 

Advantages and limitations of exotic pest monitoring and green control methods: 

The strengths and limitations of current monitoring and control methods are analyzed. 

Challenges related to the efficiency, accuracy and cost-effectiveness of monitoring methods are identified. Issues 
related to the effectiveness, safety and sustainability of green control methods are discussed. 

Strategies and recommendations for improving invasive pest monitoring and green control: 

Suggestions for improving monitoring technologies, such as the integration of sensor networks, machine learning, 
and citizen science, are presented. It is recommended to strengthen international cooperation and information 
sharing to improve the effectiveness of alien pest monitoring and green control. 

6 Conclusion 

Biodiversity, economies, and human health are seriously threatened by invasive species. To protect natural 

ecosystems and to sustainably use natural resources, invasive species need to be monitored and controlled 

effectively. There are limitations to the current methods of monitoring and green control in terms of their efficiency, 

accuracy, and safety. Thus, it is necessary to develop technologies and methods that promote efficiency, accuracy, 

and safety. A successful monitoring and control of invasive species also requires international cooperation and 

public awareness. 
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