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Abstract. Cultivated land is the basis for the survival and development of human society. The selective utilization of 
human factors and the level of utilization are the decisive factors to promote the external performance of cultivated 
land. The quality components of cultivated land in different regions have their own characteristics, and the external 
performance is different. This paper analyzed the China southern city of major grain producing areas of cultivated 
land within the health influence of constituent elements and characteristics of the relationship between each other, 
there are dominant factors to find the current utilization level under the influence of the external manifestations of the 
health of cultivated land, but also conducive to the area of cultivated land ecological function of human selective use, 
finally get maximum benefit of land use, the best function cultivated land. 

1 Introduction 

Cultivated Land is the essential material foundation for 
the agricultural production and the most basic living 
condition for the human beings[1]. 

Cultivated health is the ecological system to be able to 
maintain a dynamic balance. It is not affected by 
cultivated land fertility, between life and the environment 
in a certain region of soil pollution, land structure, land 
use change, land resource constraints, the formation of an 
energy flow and material circulation dynamic system. 
Healthy cultivated land has rich fertility, no pollution, 
land structure is reasonable, land use change is small and 
land resources are abundant[2],[3],[4]. 

The external performance of cultivated land health is 
the productivity of arable land and the environmental 
health and safety of cultivated land [5].  

The study selected cultivated land productivity and soil 
environmental indicators two indicators for cultivated 
land health assessment[6-8]. In order to provide the basis 
for rational utilization of healthy cultivated land and the 
maximum ecological function of healthy cultivated land 
in the region, the determinant factors affecting the health 
of cultivated land are found through the analysis of the 
relationship between the individual characteristics and the 
components of the components of cultivated land health 
in the main grain producing areas of southern China. 

In order to ensure and maintain the health of cultivated 
land, it is necessary to balance the quality of cultivated 
land, increase the productivity of cultivated land and 
decrease the soil environment of cultivated land, and not 
reduce the soil environmental quality of cultivated land 

on the premise of guaranteeing the quality of cultivated 
land and the productivity of cultivated land. 

2 Correlation analysis of quality components 
of cultivated land 

When evaluating the quality of cultivated land in the 
study area, the main factors were selected as indicators: 
PH value, soil surface texture, soil organic matter content, 
effective soil layer thickness, cultivated land cover 
assurance rate, cultivated land barrier depth, soil 
salinization degree and drainage condition, etc[9].  

The range of cultivated land quality in the final 
evaluation unit is 67.44~90.41, which is divided into 10 
cultivated land quality with 5 points as equal spacing, 
among which the quality of cultivated land in the study 
area is 6-10. 

In the evaluation of soil environment of cultivated land, 
the heavy metal elements of soil heavy metal elements, 
such as arsenic, cadmium, chromium, copper, mercury, 
lead, zinc and nutrient element selenium, were selected as 
evaluation indexes. According to the standard of soil 
environmental quality (GB15618－2008), the content of 
heavy metals in the cultivated soil in the study area was 
not exceeding the standard. The weight of heavy metals 
in soil environment was determined by analytic hierarchy 
process (AHP). The range of cultivated land environment 
index in the evaluation unit was 0.31-0.79, and 0.1 was 
divided into equal space. The soil environment in the 
study area was 4-8. 

The three indexes of cultivated land in the study area, 
such as the quality of cultivated land, the productivity of 
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cultivated land and the soil environment of cultivated 
land, etc., such as Figure 1, figure 2, and figure 3, are 
shown in Table 1 of the area ratio of each other arable 
land. 

Table 1.  Statistical table of  cultivated land area ratio in a city 
in southern China 

 

 

Figure 1. A city in southern China quality of cultivated 
land distribution map 

 
Figure 2.  A city in southern China land productivity 
distribution map 

 

Figure 3. A city in southern China distribution of cultivated 
soil environment 

From Figure 5.1 and Figure 5.2, we can see that 
different from the grade distribution of cultivated land, 
the soil environment grade of cultivated land decreases 
gradually from the south to North grade in the study area, 
of which the content of heavy metals in the southern 
region is the least, and the northwest is the highest. 
According to table 5.1, the quality grade of cultivated 
land in the study area is 6 and 10, only about 3%, only 
about 3%, and the other grades are evenly distributed; the 
productivity grade of cultivated land is only 5, 6, 7 and so 
on, and the distribution of the other grades in the study 
area is less; the soil environment grade of cultivated land 
is mainly 4-7. The three indexes of cultivated land health 
were calculated by the grade area weighted method. The 
average cultivated land quality grade of the study area 
was 8.03, the average cultivated land capacity grade was 
7.13, and the soil environment grade of the average 
cultivated land was 5.70. 

2.1 Correlation analysis between cultivated land 
quality grade and cultivated land productivity 
grade  

The corresponding relationship between cultivated land 
productivity and weighted average arable land quality 
grade is obtained by area weighted method, as shown in 
Figure 4.  

Figure 4 shows that when the productivity level is 10, 
the average arable land quality level is the highest, and 
the average arable land quality level is the lowest when 
the productivity level is 1. Although the lowest and 
highest level of cultivated land capacity level is not 
necessarily the worst and the best, as a whole, figure 5.4 
shows that with the increase of the productivity grade of 
cultivated land, the corresponding average quality of 
cultivated land also gradually increase, indicating that the 
two is a positive correlation trend. 
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Figure 4. Farming estate relationship with the corresponding 
average cultivated land quality map 

The total area of cultivated land with a production 
level of 10 is very small, accounting for only 2.01% of 
the total area of the study area. This area belongs to the 
coastal low-lying area, the East is the tidal flat wetland, 
the soil is more fertile, it is a centralized farming area, the 
agricultural irrigation and drainage infrastructure is 
relatively complete. The soil quality in the area is 
excellent because of the cumulative effect of cultivated 
land use. In addition, fine farming has high productivity. 

The arable land with capacity level of 4 is mainly 
distributed in the eastern coastal area of the study area, 
and the content of chloride salt is relatively high due to 
seawater immersion for many years. Most of the new 
reclamation area is heavy saline soil. The old reclamation 
area is mostly middle saline soil and light saline soil, and 
a few of them are desalting soil. High salinity inhibits the 
growth of crops. The drainage and drainage system has 
been developed by means of improving the salting soil 
such as river drainage, fresh water washing and planting 
green manure. With the effect of salinization, the quality 
of cultivated land is relatively low, but the productivity of 
cultivated land is relatively low. 

The quality of cultivated land in the area where the 
productivity grade is 1 is poor, and the industrial 
enterprises of these towns are more developed. Because 
of the reason of land use, the agricultural input is low, 
which leads to the low productivity of cultivated land. 

According to the above analysis, the quality of 
cultivated land in the study area is a key factor affecting 
the productivity of cultivated land. At the same time, the 
income of cultivated land, the convenience of farming, 
and the conditions of cultivated land infrastructure 
determine the development and utilization of the healthy 
cultivated land. 

At present, part of the cultivated land in the region has 
not fully played the role of the quality of cultivated land, 
and the capacity of cultivated land still has room for 
improvement. 

2.2 Correlation analysis between cultivated land 
environmental classification and cultivated land 
productivity grade 

The corresponding relationship between cultivated land 
environment and the weighted average cultivated land 
productivity level is shown in Figure 5.  

Figure 5 shows that the overall average soil 
environmental quality level decreases slowly with the 
increase of cultivated land energy level, and the two has a 
negative correlation, which indicates that human 

utilization in the study area has a certain negative impact 
on the soil environmental health of cultivated land. In 
addition to the grade 5 and 6 grade, the average soil 
environmental quality grade corresponding to the quality 
grade of cultivated land is lower than that of the average 
cultivated land soil environmental quality grade 5.70 in 
the region, which indicates that the actual production 
capacity of cultivated land in the study area is not 
obviously affected by the soil environmental quality 
condition. 

  

Figure 5. Land environment and the corresponding average 
cultivated land capacity diagram 

The grade 5 and 6 of cultivated land are mainly 
distributed in the middle and south areas of the study area. 
Because of the protection of the environment in the area, 
the agricultural industrial structure is adjusted and the 
ecological agriculture is vigorously developed, so the 
cultivated land soil environment is also improved while 
improving the productivity of the cultivated land. 

The area with the lowest productivity grade (1) is 
mainly located in the Midwest of the research area, which 
has obvious advantages in the industrial field, in which 
the six industries, such as textile, machinery, light 
industry, chemical, building materials and toys, have 
formed a scale. Because of the low input of direct 
agricultural input in the region, the actual production of 
cultivated land is low, but the corresponding soil 
environmental quality is poor, especially the region of 
low lying land is the irrigation and irrigation area of the 
farming area. 

The area with the highest productivity grade of 
cultivated land, due to the more chemical substances such 
as chemical fertilizers and pesticides in the process of 
agricultural cultivation, and the greater influence of 
human production and life, so the productivity of the 
cultivated land is high, but the soil environment health 
condition is relatively poor because of the influence of 
chemical fertilizer and pesticide. 

Through the above analysis, we can see that the 
current soil environmental quality in the study area is not 
the main restriction factor for the realization of the 
regional cultivated land health, and the regional 
cultivated land can bring some negative effects on the 
soil environmental health, but it does not change its main 
characteristics. The change trend of soil environmental 
quality of cultivated land reflects the result that the 
irrational utilization of human will bring about the 
deterioration of the quality of soil environment. In the use 
of cultivated land, we should pay attention to the 
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enrichment of chemical fertilizer and pesticide in the 
process of agricultural cultivation. 

2.3 Correlation analysis between cultivated land 
quality grade and cultivated land soil 
environmental grade  

The correspondence between soil environmental quality 
and weighted average cultivated land quality in a city is 
shown in Figure 6. 

 

 

Figure 6. Quality of cultivated land and the corresponding 
average soil environment diagram 

Figure 6 shows that, on the whole, with the increase 
of cultivated land quality grade, the corresponding 
average soil environmental grade has slowly decreased, 
indicating that the two have a negative correlation. 10 of 
the best cultivated land in the study area is located in the 
southeast of the study area. The irrigation and drainage 
conditions of cultivated soil are better, and the organic 
quality is high. The ability of soil to adsorb heavy metals 
such as As and Cd increases with the increase of pH, and 
increases with the increase of organic matter content[10-11].  

The pH value in the study area is 7.5-8.5 and the 
organic matter content is 0.91%-1.77%. In the 
background of higher soil pH value and higher soil 
organic matter content in the study area, the pH value and 
organic content of some cultivated soil are relatively low, 
and the content of heavy metals adsorbed in this part is 
relatively small, so the quality of cultivated land is 
relatively poor and the quality of soil environment is 
relatively good. On the contrary, with the improvement of 
cultivated land quality, the amount of chemical fertilizer 
and pesticide application will increase correspondingly, 
which will eventually lead to the decline of soil 
environmental quality. 

3 Balance of health evaluation index of 
cultivated land 

Soil provides nutrients and moisture for crops to grow 
That is to say, the high quality of cultivated land can 
achieve high productivity and maintain the survival and 
reproduction of human beings. However, things have two 
sides. On the one hand, if there is no sufficient 
nourishment and water, that is, the soil is not "fertile", the 
crops can not grow normally, not to get a stable yield or 

high productivity. On the other hand, the nutrient content 
in the soil is often provided for the growth process of the 
crops. It needs to be unbalanced, so it needs to be 
adjusted in the growth cycle of the crops. In the process 
of farming, human beings, intentionally or 
unintentionally, add various "harmful" elements which 
are not conducive to the growth of the crops, so that the 
soil and the surrounding water are polluted in different 
degrees, and the quality of the soil environment is 
reduced, and the farmers are eventually led to the 
agriculture. The deterioration of product quality affects 
the health of human body. The results show that there are 
correlations between three indicators of cultivated land 
health in the study area. To protect the health of 
cultivated land, we must weigh the quality of cultivated 
land, the capacity of cultivated land and the soil 
environment of cultivated land. 

The quality of cultivated land in the study area has a 
positive correlation with the productivity of cultivated 
land, which indicates that the cultivated land productivity 
increases with the increase of cultivated land quality, and 
the quality of cultivated land has a negative correlation 
with the soil environment of cultivated land, which 
indicates that the research area has a negative effect on 
the quality of cultivated land and the environment of the 
cultivated land. It has a negative correlation with the soil 
environment of cultivated land, which shows that the 
increase of soil fertility by the way of improving the soil 
fertility has also increased the yield per unit area of crops, 
but also has a negative impact on the soil environment. 
Because the research area is located in the coastal plain 
area, it is the country's top 100 county economy, the level 
of industrialization and urbanization is high, and the 
economic conditions are superior, so the productivity of 
cultivated land has great potential for promotion. In 
addition, the research area government attaches great 
importance to environmental protection work, strengthens 
the management of pollutant discharge enterprises and 
reduces the source of soil pollution in cultivated land, so 
the soil environment has not been greatly impacted. 
Although the heavy metal content of soil in the cultivated 
land has not exceeded the standard at present, the soil 
environment of cultivated land is still clean, but the 
change trend of soil environmental quality and so on with 
the increase of cultivated land productivity and the 
quality of cultivated land has been warned, which 
reminds us that the cultivated land should be paid 
attention to the cultivated land and the cultivated land 
should be paid attention to. The rational utilization can 
avoid the deterioration of soil environmental quality of 
arable land. 

4 Conclusion and discussion 

This paper provides an example for the study of the 
theory of cultivated land health evaluation through the 
study of the relationship between the productivity of 
cultivated land and the soil environmental quality of the 
cultivated land. It can be more intuitively found out the 
size of the function of the various components of 
cultivated land and the pressure under the current 
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cultivated land use intensity, and the cultivated land is in 
the field of cultivated land. As an evaluation unit, block 
can be directly used to guide people to take appropriate 
use and moderate utilization of cultivated land, and 
provide a theoretical basis for the sustainable utilization 
of healthy cultivated land. 
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