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Abstract 

Four typical vegetations were selected to study the impact on the soil quality and 
microbial biomass carbon of newly added cultivated land. The soil microbial biomass 
carbon, and related physical and chemical indicators were determined. The results 
showed that planting rosa chinensis jacq (R), ardisia crenata sims (A), salvia miltiorrhiza 
bge (L) and solanum lycopersicum (S) had significant effects on soil nutrients in 
cultivated land. The average content of microbial biomass carbon in the rhizosphere soil 
were 91.74-138.55 mg·kg-1,164.05-184.00 mg·kg-1, 58.26-73.26 mg·kg-1, and 183.47-
282.00 mg·kg-1. Soil microbial biomass carbon presents: seedling stage S>A>R>L, and 
flowering stage S>R>L>A, which indicates that the biomass carbon and nitrogen of new 
cultivated land plants with short growth cycles have smaller changes in soil biomass 
carbon and nitrogen. During the growth process of different vegetations, there are 
obvious differences in the changes in the ratio of soil microbial biomass carbon to 
nitrogen and microbial entropy: low shrubs (R and A) showed an increasing trend, root-
growing Salvia miltiorrhiza showed a decreasing trend, and the fastest growing tomato 
First increase and then decrease, indicating that vegetation types and growth 
characteristics are closely related to soil microbial biomass, and provide a reference for 
soil maturation, quality improvement and planting patterns of newly-added cultivated 
land. 
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1. Introduction 

Cultivated land resources are the basic resources and important guarantee for agricultural 
production and the overall promotion of rural revitalization and agricultural and rural 
modernization. Cultivated land compensation is an important means to balance the protection 
of cultivated land and regional development, and it is also the key to the sustainable utilization 
of cultivated land resources [1,2]. Soil is an important habitat for microorganisms to inhabit 
and multiply. Microbial biomass mainly includes bacteria, fungi, and protozoa whose body 
volume is less than 5×103μm3 in inactivated plants in soil, which is a characteristic index that 
characterizes soil quality and cultivated land quality [3,4]. Soil microbial metabolism affects the 
cycle of nutrient elements such as carbon and plant growth and development. The carbon 
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content of microbial biomass significantly affects the metabolism of microbial communities, 
which in turn affects soil physical and chemical properties and nutrient content, and to a certain 
extent reflects the material cycle in the soil system and plant suitability [5]. In order to study 
the quality problems of low fertility grade, poor physical and chemical properties, poor soil and 
other quality problems of newly added cultivated land, four typical cash crops were planted 
through a pilot test, and the effects of different types of vegetation on the soil nutrients and 
microorganisms of newly added cultivated land were explored. The improvement of the quality 
of newly added cultivated land and the construction of high-standard farmland provide 
reference. 

2. Materials and methods 

2.1. Testing situation 

Carry out a pilot test of cultivated land utilization and quality improvement. The soil type is 
mainly yellow loamy soil, and the plants are four kinds of economic crops including rosa 
chinensis jacq (R), ardisia crenata sims (A), salvia miltiorrhiza bge (L) and solanum 
lycopersicum (S). Before planting, the tillage layer was tilled evenly, and the tilling depth was 
not less than 25 cm, and the depth of each test field was kept the same. At the same time, 32g·m-

2 of urea (with nitrogen content of about 46.7%) and diammonium phosphate (P2O5) were 
applied. Content 48%) 31 g·m-2, potassium sulfate (50~52% K2O content) 30 g·m-2, and 
biological nutrient base fertilizer 1000 g·m-2. In March 2020, the test plots will be irrigated, etc. 
From the volume of water to the field water holding capacity, transplant the seedlings after 
drying to a suitable humidity, with a plant spacing of 25 cm. During the vegetation growth 
process, irrigate with equal amount of water depending on the drought. 

2.2. Sample collection and determination 

According to the growth cycle characteristics of different plants, from May to September 2020 
in the stable vegetation growth period and stable vegetation mature period in the pilot test area, 
randomly select three different (40cm×40cm) plants to collect the roots of each kind of 
vegetation. Jitu. Among them, the tomato has a short growth cycle, and the rhizosphere soil is 
collected during the seedling, flowering and fruiting stages. Vegetation rhizosphere soil 
samples were collected using the "root shaking method". After the entire root system of the 
plant was excavated, the surrounding soil was stripped, and the soil attached to the root surface 
(0-4 mm) was collected [6]. Collect three parallel samples of rhizosphere and non-rhizosphere 
soil each time, and put a part of each sample into a sample bag and store it in a 4℃ environment 
to determine the soil microbial biomass carbon and nitrogen content, using chloroform 
fumigation-extraction method; Another part of the soil samples were air-dried and sieved to 
determine the total nitrogen and organic matter content and total organic carbon of the soil, 
using NYT53-1987, NY/T1121.6-2006, and HJ695-2014. 

Soil microbial quotient(SMQ)= Soil microbial biomass carbon/soil total organic carbon×100%. 

3. Results and analysis 

3.1. The impact of vegetation on soil nutrients of newly added cultivated land 

Under different vegetation types, the total nitrogen and organic matter content of the 
rhizosphere soil of the vegetation showed great differences with the growth period. It can be 
seen from Fig.1 that the concentration of total nitrogen and organic matter in the rhizosphere 
of S at the seedling-flowering-fruiting stage (SS-BP-FR) dropped significantly from 1.21 g·kg-1 
and 16.30 g·kg-1 to 0.45 g· kg-1 and 5.74 g·kg-1. The concentration of total nitrogen and organic 
matter in rhizosphere soil of A was slightly higher than that at flowering stage. Conversely, the 
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total nitrogen and organic matter concentrations in the rhizosphere soil during the growth of 
R and L: at seedling stage <flowering stage, total nitrogen increased from 0.92 g·kg-1 and 0.76 
g·kg-1 to 1.20 g·kg-1 and 0.91 g, respectively g·kg-1, an increase of 30.59% and 19.15%; organic 
matter increased by 5.30 g·kg-1 and 4.79 g·kg-1. On the whole, the concentration of total nitrogen 
and organic matter in the rhizosphere soil during the growth of different vegetations is as 
follows: S>A>R>L at the seedling stage, R>A>L>S at the flowering stage, that is, the total 
nitrogen and total nitrogen in the rhizosphere soil of the tomato with the shortest growth cycle. 
The concentration of organic matter dropped the most. 

 
SS: seedling stage; BP: blooming period; FR: Fruiting period. 

Figure 1. The effect of different vegetation on soil nutrients of newly-added cultivated land 

 

3.2. Changes in soil microbial biomass carbon and nitrogen 

In the seedling and flowering stages of different types of vegetation, the overall change trend of 
rhizosphere soil microbial biomass carbon (SMBC) is consistent. It can be seen from Figure 2 
that during the seedling and flowering stages of different types of vegetation growth, R and A 
showed a downward trend in rhizosphere soil microbial biomass carbon (SMBC); R and A grew 
from the seedling stage to the flowering stage after transplantation. The range of SMBC content 
in rhizosphere was 91.74-138.55 mg·kg-1 and 164.05-184.00 mg·kg-1. From the seedling stage 
to the flowering stage to the fruiting stage, SMBC in the rhizosphere decreased continuously, 
and its content varied from 183.47-282.00 mg·kg-1. The difference is that the SMBC content in 
the L rhizosphere increased from 58.26 mg·kg-1 to 73.26 mg·kg-1, an increase of 25.75%. In 
short, the changes of SMBC content in the rhizosphere during the growth of different 
vegetations were: S>A>R>L at the seedling stage and S>R>L>A at the flowering stage. 

 
Figure 2. Changes of soil microbial biomass carbon and microbial entropy under different 

types of vegetation 
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3.3. Influence of vegetation on soil microbial quotient 

During the growth of the four plants, the change in soil microbial entropy (SMQ) was relatively 
small (Fig.2). The soil SMQ at the seedling-flowering stage of R decreased from 2.08 to 0.94, a 
decrease of 55%. The SMQ of A increased slightly from the seedling stage (2.21) to the flowering 
stage. The SMQ of S increased from 2.98 at the seedling stage to 6.10 (flowering stage), and then 
decreased to 5.51 as the tomato matured, showing a trend of first increase and then decrease. 
During the growth of L, the SMQ decreased slightly, and the SMQ value decreased from 1.17 to 
0.95. 

4. Discussing 

4.1. Effects of different vegetations on soil microbial biomass carbon content 

The changes of soil microbial biomass carbon under different vegetation conditions are not the 
same. As the growth period increased, S seedlings continued to absorb soil nutrients after being 
transplanted to the flowering-fruiting period, the total nitrogen and organic matter content of 
the rhizosphere soil continued to decrease, and the SMBC decreased during the growth and 
development of the S root system. In addition, the growth of evergreen low shrubs R and A is 
mainly the stems and leaves on the ground, and their root system is relatively slow. At the same 
time, they are affected by soil moisture and soil plowing. SMBC decreased, but the reduction 
range of each element was different. On the contrary, the perennial herb of Salvia miltiorrhiza 
mainly grows roots. At the end of the seedling-flowering period, the roots continuously absorb 
soil nutrients and increase rapidly. At the same time, the analysis of exudates and sloughs 
provides sufficient nitrogen and carbon sources for microorganisms and promotes soil SMBC. 
increase. 

4.2. Influence of different vegetation on soil microbial entropy 

Soil microbial entropy can characterize soil quality and its carbon dynamics, and reflect the 
proportion of soil active organic carbon. The dynamics of soil microbial entropy changes in 
different vegetations and growth periods are significantly different. The soil microbial entropy 
of the tomato increases to the highest value at the flowering stage and then decreases during 
the seedling-flowering-fruiting stage. The reason may be that the tomato grows fast during the 
seedling and flowering stage, and the growth and metabolism of rhizosphere microorganisms 
are large. The low water content and the reduction of plant physiological activities and housing 
construction affect the soil microbial activities, resulting in the reduction of soil SMBC and the 
continuous reduction of soil microbial entropy. The study found that low shrub rose and rich 
seeds require different nutrient content during the growth process, soil SMBC and total organic 
carbon change range are different, and the corresponding soil bio-entropy change trend is also 
different, and the soil microbial entropy of planting rose is more significant the soil microbial 
entropy for planting rich seeds increased slightly. 

5. Conclusion 

Vegetation growth directly affects soil organic matter and total nitrogen content. Tomatoes 
with a shorter growth cycle have a significantly higher impact on soil nutrients than perennial 
evergreen plants such as rose, salvia and rich seeds. In the growth process of different 
vegetations, the soil microbial biomass carbon to nitrogen ratio and microbial entropy are 
significantly different. The SMBC/SMBN in rhizosphere soils of low shrub rose and rich seeds, 
which mainly grew above ground, increased significantly, while the microbial entropy in 
rhizosphere soil of Salvia miltiorrhiza which mainly grew underground rhizomes decreased 
slightly. However, the bioentropy of the rhizosphere soil of the tomato with the shortest growth 
cycle increased first and then decreased during its main growth period (seedling stage-
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flowering stage-fruiting stage). In summary, for cultivated land with low soil nutrient content 
and quality that needs to be improved, vegetation with a short growth cycle can quickly change 
its quality. At the same time, other agronomic and technical measures need to be assisted to 
effectively improve soil quality and upgrade land level. 
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