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Abstract. The content of nitrogen, phosphorus, potassium and organic matter in soil is an important index 
to determine soil nutrient status. In this paper, the contents of nitrogen, phosphorus, potassium, organic 
matter and soil salt in the soil of several different plant communities in the campus were measured by the 
chemical measurement characteristics of several different communities in University of Jinan. The 
differences in the measurement characteristics of soil chemical measurement in different plant communities 
were analyzed. The results showed that the highest organic matter content in several communities was 
Cherry Blossom community, 76.33mg/kg, and the highest ammonium nitrogen content was 196.08mg/kg; 
the highest content of available phosphorus was the  community of Begonia, 168.14mg/kg, and the highest 
content of available potassium was the community of Robinia pseudoacacia, which was the highest salt 
content in 64.99mg/kg soil. The community of cherry blossoms is 569 μs. There was little difference in 
soil organic matter, available phosphorus and available potassium in different plant communities.. 

1 Introduction  
Soil is the mechanical support and material foundation 
for plant growth, and its fertility directly reflects the 
ability of land to provide nutrients for plant growth. The 
contents of nitrogen, phosphorus, potassium and organic 
matter in soil are important indexes for determining soil 
nutrient status[1].  The content of organic matter directly 
affects the physical and chemical properties and 
physiological activities of the soil, and it is the decisive 
factor to reflect the soil fertility and the characteristics of 
supplying fertilizer[2]. Determination of nitrogen, 
phosphorus and potassium in soil is great significant to 
soil fertility. A large number of elements such as 
nitrogen, phosphorus and potassium are indispensable 
for plant growth and development. Although the amount 
of crops required for these elements varies greatly, they 
are equally important for crop growth and development 
and must not be substituted for each other. The 
stoichiometric characteristics of nitrogen, phosphorus 
and potassium reflect the plant's own characteristics and 
its long-term adaptation to the growth environment[3].  
Studying the differences in the chemical measurement 
characteristics of several different communities in the 
main campus of University of Jinan could better 
understand the nutrient components of various soil in the 
campus, and provide reference for the landscaping and 
beautifying of the campus. 

2 Materials and methods  

2.1 Research Area 

The research area is located in the west campus of 
University of Jinan. Ji'nan City is located in the central 
and western part of Shandong province. The warm 
temperate continental monsoon climate has an annual 
average temperature of 14.7 degrees, with an annual 
average precipitation of 671.1mm. 

2.2 Research methods 

Six communities were selected on the east side of the 
information building of the west campus of University of 
Jinan, namely, two Cerasus sp. communities, two Malus 
micromalus communities and two Robinia pseudoacacia 
L. communities. The six communities were sampled by 
random sampling. The soil samples of 0-20cm were 
collected, evenly mixed, naturally dried indoors, ground  
and sifted by 0.25mm sieves. Sampling of different 
communities is shown in Table 1. 

The content of soil ammonium nitrogen, available 
phosphorus and available potassium in soil was 
determined by soil quick acting nutrient analyzer by 
using soil sample after screening, adding extractant and 
soil decolorant, with blank solution and standard solution. 
The soil organic matter was determined by concentrated 
sulfuric acid and potassium dichromate method. Soil salt 
was determined by EC110.  
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Table 1. Community location and environment. 

Plant 
community Latin name location Ventila

tion 

Cherry 
blossoms A 

Cerasus sp. 
community 

A little further from 
the building Good 

Cherry 
blossoms B 

Cerasus sp. 
community 

Next to Information 
Building Poor 

Begonia A 
Malus 

micromalus 
community 

Qinglong Mountain 
near the road Good 

Begonia B 
Malus 

micromalus 
community 

Qinglong Mountain Poor 

locust 
community 

A 

Robinia 
pseudoacacia  

Qinglong Mountain 
near the road Good 

locust 
community 

B 

Robinia 
pseudoacacia  

Qinglong Mountain 
with Large areas of 

roses(Rosa multiflora) 
and spring 

flowers(Jasminum 
nudiflorum Lindl)  

Poor 

3 Discussion and results  

3.1 Organic matter 

Organic matter content is an important basis for judging 
soil fertility, and the important index for evaluating soil 
quality is the basis for determining soil fertility. As can 
be seen from table 1, among the six communities, the 
highest content of organic matter is the cherry blossom 
A, 76.33 per thousand, and the lowest is locust 
community A, 41.63 per thousand. The mean value of 
organic matter in the 6 communities was 53.87 per 
thousand, the standard deviation was 12.41, and the 
coefficient of variation was 4.34, indicating that there 
was little difference in soil organic matter content 
between the 6 communities. ( Table 2 and Fig. 1.) 

Table 2. Soil organic matter content in six communities. 

Plant community soil organic matter 
content‰ 

Cherry blossoms A 76.33 

Cherry blossoms B 52.2 

Begonia A 49.06 

Begonia B 45.57 

locust community A 41.63 

locust community B 58.42 

 

 
Fig. 1. Soil organic matter content in six communities. 
From Fig.1, we can see that the difference between 

the two Begonia  communities is not significant, while 
the difference between the two cherry blossoms and the 
locust communities is large. 

3.2 Ammonium nitrogen 

The content of nitrogen plays a decisive role in the 
growth and development of plants. The total nitrogen 
content is an important indicator of soil nitrogen 
supply[4-6]. The ammonium nitrogen in the soil can be 
adsorbed by the soil colloid, is exchangeable ammonium 
nitrogen fertilizer, can also be dissolved in the soil 
solution, can be directly absorbed by plants and belongs 
to the available nitrogen. Usually, the content of 
ammonium nitrogen in soil is 1.4 ~ 30mg/kg. The 
highest content of ammonium nitrogen is the Begonia 
community, 196.08mg/kg, the lowest is cherry blossom 
A community, 62.53mg/kg. The mean value of 
ammonium nitrogen is 120.12mg/kg, the standard 
deviation is 52.76, and the coefficient of variation is 0.44, 
which indicates that the content of ammonium nitrogen 
in the 6 communities is quite different.( Table 3 and 
Fig.2.) 

3.3  Available phosphorus 

Available phosphorus refers to phosphorus that is easily 
absorbed and utilized by plants in the soil. Soil available 
phosphorus is the most effective part of soil available 
phosphorus storage, and is also an important index for 
evaluating the phosphorus supply level of soil. The 
available phosphorus of these different communities in 
the campus is between 60~170mg/kg, the highest content 
of available phosphorus is the  community of Begonia B, 
168.14mg/kg, the lowest is the locust community A , 
which is 64.74mg/kg. The average of available 
phosphorus was 123.82mg/kg, the standard deviation 
was 35.50, and the coefficient of variation was 0.29, 
indicating that there was little difference in soil available 
phosphorus between the six communities.( Table 3 and 
Fig.2.) 
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Table 3. Soil N, P and K content in six communities. 

Plant 
community 

soil 
Ammoni

um 
nitrogen 
mg/kg 

soil Available 
phosphorusmg

/kg 

soil Quick 
acting 

potassium 
mg/kg 

Cherry 
blossoms A 83.00 126.93  8.74 

Cherry 
blossoms B 62.53 150.30  7 

Begonia A 196.08 112.80  24.32 

Begonia B 113.64 168.14  6.87 
locust 

community A 93.38 64.74  64.99 

locust 
community B 172.06  120.02  8.56 

 
Fig. 2. Soil N, P and K content 

3.4  Quick acting potassium 

Quick acting potassium refers to potassium which is 
easily absorbed and utilized by crops in soil. It includes 
potassium in soil solution and exchangeable potassium 
in soil. The content of available potassium is one of the 
most important indicators of soil potassium supply. The 
content of available potassium in several communities is 
6~65, which is lower than that in normal soil. The 
highest content of available potassium was locust 
community A, 64.99mg/kg, the lowest was the 
community of Begonia B , 6.87mg/kg. The average of 
available potassium was 20.08mg/kg, the standard 
deviation was 22.99, and the coefficient of variation was 
1.14, indicating that there was little difference in soil 
available potassium between the six communities.( Table 
3 and Fig.2.) 
 
 
 

 3.5  Salinity 

Soil salt content is the percentage of soil salt content 
(mainly chloride, sulphate, carbonate) in dry soil. 
Electrical conductivity is the conductivity of material, 
and the electrical conductivity of soil is obtained by 
inserting instruments into soil solution. The more salt 
content in soil, the conductivity is stronger and greater. 
The electrical conductivity of soil in these communities 
is relatively stable, which is between 390~570. The 
highest salt content was Cherry Blossom B community, 
569 μs, and the lowest was the community of Begonia B, 
which was 393 μs. The mean soil salinity was 471.50μs, 
the standard deviation was 72.17, and the coefficient of 
variation was 0.15, indicating that the soil salt content of 
these six communities was quite different.( Table 4 and 
Fig.3.) 
 

Table 4. Soil salinity content in six communities. 

Plant community soil salinity 
content (μs) 

Cherry blossoms A 548 

Cherry blossoms B 569 

Begonia A 409 

Begonia B 393 

Robinia pseudoacacia A 461 

Robinia pseudoacacia B 449 
 

 
Fig. 3. Soil salinity content  

3.6  Comparison of different communities 

The merging of six communities into three types is 
shown in Table5. As can be seen from Table 5, the 
content of organic matter is: Cherry Blossom > Robinia 
pseudoacacia > begonia; the content of ammonium 
nitrogen: Begonia > Robinia pseudoacacia > cherry 
blossom; the content of quick acting phosphorus: 
Haitang > Cherry Blossom > Robinia pseudoacacia; the 
content of available potassium: Robinia pseudoacacia > 
Begonia > cherry; salt content: Cherry > Robinia > 
Begonia. 
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Table 5.  Chemometrics of soil in different communities 

Plant 
community 

Organic 
matter 
content 

(‰) 

Ammoni
um 

nitrogen 
(mg/kg) 

Available 
phosphor

us 
(mg/kg) 

Quick 
acting 

potassiu
m 

(mg/kg) 

Salinity 
(μs) 

Cherry 
blossom 64.265 72.77 138.62 7.87 558.5 

Begonia 47.315 154.86 140.47 15.595 401 

locust 
communit

y 
50.025 132.72 92.38 36.775 455 

 
On the whole, the content of organic matter in soil of 

different communities is not different. According to the 
N, P and K content of soil in different communities, the 
nutritional level of soil of locust community and Begonia 
community was higher than that of cherry blossom 
community. 

4  Conclusion 
In this study, the soil organic matter, ammonium 
nitrogen, available phosphorus, available potassium and 
soil salt content in several different plant communities 

on campus were measured. The results showed that the 
content of organic matter in the soil of these 
communities was less. It should be properly fertilized to 
improve the content of soil organic matter and improve 
the physical and chemical properties of soil. Ammonium 
nitrogen content is higher than normal value, and the 
supply level of ammonium nitrogen in soil is high 
enough to meet the needs of plant growth and 
development. The content of available phosphorus is 
relatively normal and the content of available potassium 
is low, and the cherry blossom community is the lowest, 
which indicates that its growth and development require 
less potassium content. In addition, the content of 
available potassium in two locust communities is quite 
different. There is no significant difference in soil 
salinity between these communities. 
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