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Abstract: With the rapid economic and social development, the problem of farmland ecological 
environment security is particularly prominent. In order to find a solution to the pressure of 
farmland ecosystem, this paper summarizes the research progress of farmland ecological security 
from three aspects: the connotation of farmland ecological security, the different angles of farmland 
ecological protection and the influencing factors of farmland ecological security, which has 
important theoretical and practical significance for ensuring regional farmland ecological security 
and promoting regional social and economic sustainability. 

1. Introduction 
As the basic resources and conditions for human survival, farmland resources play an 

irreplaceable role in other resources. With the continuous effects of social economy and the 
increasing number of human beings, in order to further meet the food demand, human beings have 
strengthened the breadth and depth of land resources utilization, introducing a sharp increase in the 
load-bearing pressure of farmland resources system and increasingly prominent ecological 
environment problems [1]. In this backgrounds, future study on the farmland ecological security 
and seeking solutions to the pressure of farmland ecosystem have become the focus research field 
for scholars. 

Farmland ecological security means that in a certain time and space, the farmland resource 
ecosystem maintains its normal functional structure, and can meet the needs of the sustainable 
development of society and economy. Under this mode, the ecosystem can make use of sufficient 
and balanced natural resources to make the ecological environment in a healthy state [2]. At present, 
the research scope of farmland ecology is relatively large, covering the connotation, evaluation and 
influencing factors of farmland ecological security. The exploration of farmland ecological security 
is more concentrated in the consideration of food ecological security, sustainability of farmland 
resources and ecology carrying capacity. Foreign research scholars mainly combine the farmland 
ecological security with the sustainability of farmland resources to carry out systematic research. 
Domestic research on the farmland ecological security mainly focuses on the concept and 
connotation analysis of the farmland ecological security, the selection of evaluation indicators and 
the construction of index system, the current situation evaluation and pattern Research of regional 
ecological security of farmland. Based on the related research in recent years, this paper 
summarizes the research on ecological security evaluation of farmland resources.  

2. Research on the Connotation of Farmland Ecological Security 
The conception of "ecological security" was presented by the International Society for Applied 

Systems Analysis in 1989 [3]. Subsequently, many scholars defined farmland ecological security 
around the coordinated development of farmland ecosystem and socio-economic system. 
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Peng Huang and others believe that farmland is in a healthy and balanced state which is not 
threatened and dangerous. In this state, the eco-economic system of farmland has stable, balanced 
and abundant natural resources to be used, and the ecological environment is in a healthy state 
without pollution and damage [4]. 

Hongbo Zhu defined farmland ecological security as a certain time and space scale, and farmland 
ecosystem is in a state of maintaining its normal functional structure and meeting the demands for 
social and economic sustainability [5]. 

Hui Xu believed that the farmland ecological security refers to the stable, balanced and abundant 
natural resources available in the farmland ecosystem under the coordination of natural, economic 
and social systems within a certain time and space scale [6]. 

Guangrong Chen raised that the security of farmland resources includes three aspects: quantity 
security, ecological security and quality security. The farmland ecological security resources 
represents that in the exploitationt and utilization of farmland resources, the negative effect on the 
ecological environment should be reduced, so that the farmland ecosystem is always in a healthy 
and stable stage and has the self-recovery ability, so as to meet the demands of humans for its 
natural and ecological environment [7]. 

3. Research on Ecological Security of Farmland from Different Perspectives 
On the basis of the carrying capacity of farmland ecological environment, Yang Zhimao 

constructed the evaluation system of farmland ecological environment from three aspects of 
pressure, state and response, and analyzed the evaluation results from two aspects of quantity and 
spatial distribution, so as to enhance the applicability and pertinence of the evaluation results [8]. 

Yunzhi Lin regards the regional farmland ecological security evaluation system as the key 
research in the regional farmland ecological security, carries out the regional farmland early 
warning research of ecological security, constructs the system of farmland ecological security index 
based on emergy. Theory guided by the pressure-state-response model framework, and puts forward 
the systematic early warning analysis framework of farmland ecological security [9]. 

Wannian Fu et al. constructed an evaluation index system for the balance of farmland occupation 
and compensation with ecological security index, and evaluated and analyzed the occupation and 
compensation balance of farmland in Urumqi from the perspective of ecological security [10]. 

Aiming at the distribution of farmland ecological security pattern, Ke Zhao et al. established an 
evaluation system suitable for research area by using improved PSR model, and analyzed the 
spatial-temporal pattern evolution rules of farmland ecological security [11]. 

4. Research on Evaluation Method of Farmland Ecological Security 
In China, the research method combined by the survey data with the construction of evaluation 

model is widely applied in the evaluation and analysis of farmland ecological security. The main 
evaluation methods for the farmland ecological security is as follows: 

Rui Zhang and others applied PSR response model in the analysis of conduct matter element and 
evaluation of farmland ecological security in China, reflecting the internal information relationship 
of different indicators under different subsystems [12]. 

Rongzhong Guo takes the Yangtze River Basin as the scope scale and Changsha-Zhuzhou-Tan 
area as the analytical scale, and constructs a scientific index system for the good development of 
farmland in Changsha-Zhuzhou-Tan area by using AHP method and TOPSIS model [13]. 

Li Wu et al. established an evaluation index system including two subsystems which were 
respectively ecological pressure and ecological support. The methods of comprehensive index and 
BP neural network which were on the basis of genetic algorithm were applied to analyze and 
evaluate the farmland ecological security [14]. 

By analyzing the evolution process of regional ecological security, Geng Wang et al. proposed a 
state-hidden danger-response (S-D-R) model, and combined with the multi-dimensional space from 
the perspective of "three generations", constructed a multi-level evaluation index system, which 
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provided ideas for the dynamic change and evolution trend evaluation of ecological security [15]. 
The main foreign research methods focusing on farmland ecological security are to build 

applicable models to evaluate farmland ecological security. Rasul et al. constructed an evaluation 
index system from two aspects of farmland ecological environment and agricultural economic 
development, and analyzed the sustainability and development of farmland utilization in 
Bangladesh [16]. 

5. Research on Influencing Factors of Agricultural Ecological Security 
Hongbo Zhu believes that the factors affecting the farmland ecological security resources can be 

divided into three categories: direct factors, indirect factors and socio-economic factors. Direct 
factors mainly refer to pesticides, fertilizers, agricultural film, natural disasters and other factors, 
indirect factors refer to industrial "three wastes", domestic sewage and feces and other pollution 
sources, social and economic factors refer to the level of financial investment in agriculture, the 
awareness of ecological security protection of farmland resources in the whole society and other 
factors [17]. 

Xiuli Yang and others used the method of principal component analysis to analyze and evaluate 
the effect factors of farmland ecological security changes. They believed that social and economic 
pressure, scientific and technological progress and natural factors were the main selected 
influencing factors of farmland ecological security in poverty and stricken areas of Heilongjiang 
Province [18]. 

Mengyao Xu et al. used resistance degree model to diagnose the obstacle factors affecting the 
farmland ecological security in Changchun. The main resistance factors of farmland ecological 
security in Changchun in the past 10 years were population density, natural growth rate of 
population, mechanization level of agricultural farmland, proportion of agricultural financial 
expenditure and forest coverage [19]. 

Bingjie Zhang and Song Ge conclude that the development level of social and economic, the 
level of carrying capacity of ecological environment, the agricultural technology and the increasing 
population were the main factors which would affect the farmland ecological security [20]. 

6. Research on Countermeasures and Suggestions 
The protection of farmland ecological security can be summarized from the following aspects: 

promulgation of relevant laws and regulations, adoption of scientific and rational agricultural 
production technology, education and publicity. 

China should promulgate laws and regulations on the protection of farmland ecological security 
resources as soon as possible, to strictly implement the relevant laws and regulations on the 
farmland protection in the Land Management Law of the State, punish all kinds of behaviors, such 
as occupying and destroying farmland ecosystem according to law, and enhance the compensation 
mechanism for farmland protection, so as to increase farmers' enthusiasm for the protection of 
farmland [17]. 

It is a good way to increase financial expenditure and adopt scientific and reasonable methods to 
promote the farmland quantity and quality. Increasing investment in funds and technology, make 
unused land available and increase the large area of farmland through scientific and rational ways; 
strengthen the construction of irrigation and water conservancy, improve the ecological 
environment of farmland; adopt scientific and rational tillage methods according to market demand, 
improve the reclamation rate and increase the yield of grain [4]. 

It is necessary to publicize the concept of farmland protection and promote farmers' awareness of 
farmland protection. We should strengthen and encourage people's understanding of basic national 
conditions, national policies and legal concepts such as "cherishing and rationally utilizing every 
inch of land and effectively protecting farmland". Land and resources departments should also make 
a series of reports on the importance of protecting farmland ecological security, so as to make the 
concept of protecting farmland deeply rooted in people's hearts [21]. 
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7. Conclusion 
Through the analysis of relative literature, it can be seen that the study of farmland ecological 

security mainly focuses on the evaluation of farmland ecological security. Under the increasingly 
severe situation of the ecological crisis of farmland, the study of ecological security is the key topic 
of the sustainable utilization of farmland resources. The study of farmland ecological security can 
not only recognize the importance of farmland ecosystem for sustainability of farmland resources, 
but also improve the service function of farmland ecosystem, which has a certain practical 
significance for protecting farmland. Domestic scholars mainly use PSR model, DPSIR model and 
ecological footprint model to study the farmland ecological security, so as to judge the level of 
farmland ecological security, and according to the evaluation results, effective and feasible 
measures for farmland protection can be formulated. Overseas studies on ecological security 
assessment of farmland pay more attention to soil degradation of farmland and sustainability of 
farmland resources. Domestic evaluation of farmland ecological security has a good foundation in 
model building, evaluation methods and index system building. However, compared with foreign 
studies, there is a lack of detailed research on the exposure assessment, hazard assessment and risk 
characterization of farmland ecological security. 

8. Research Advice 
In the future, more in-depth research will be carried out on the evaluation methods, evaluation 

indicators and evaluation models of farmland ecological security, and the application of various 
evaluation methods and evaluation models will be further synthesized. The empirical test and 
practical application of the theoretical basis of farmland ecological security evaluation will be 
strengthened through case studies. Keeping abreast of the general requirements of the relevant 
policies of farmland protection, we should further strengthen the theoretical and practical 
innovations in the evaluation of farmland ecological security. 
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