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Abstract: The problem of environmental pollution caused by the development and use of petroleum is 

increasingly obvious, which is a serious threat to human health. The use of microbial degradation to 

treat oil pollution is one of the environmentally effective, economical and practical methods.In order 

to explore the soil microbial diversity in the desert area of Northwest China, this paper analyzes the 

soil bacterial diversity of soil samples collected from different oil-contaminated areas in Yumen 

Oilfield for the oil pollution problem in the Yumen Oilfield in the northwest desert area, and selects the 

high efficiency through pure culture technology. Petroleum degradation bacteria, and research on the 

biological characteristics of degrading bacteria. The composition, abundance and diversity of 

bacterial communities in oil-contaminated soil in Yumen Oilfield were analyzed. The culturable 

bacteria in western oil-contaminated desert soil were separated by coating plate method. The bacterial 

morphology and 16S rRNA gene system development analysis were studied. The structure and 

diversity of bacterial community could be cultured, and the oil utilization and degradation ability of 

the strain could be analyzed. The microbial diversity of Yumen oil-contaminated desert soil was 

analyzed by Illumina Miseq high-throughput sequencing. Through research, it is found that there are 

abundant bacterial groups in the oil-contaminated desert soil, and there are obvious diversity. The 

genetic material in the variable regions of the six soil samples detected a total of 3943 0TU at 97% 

similarity level, and obtained the soil microbial community. Doors, 48 classes, 78 orders, 179 families 

and 471 genera, including most common high-efficiency petroleum-degrading bacteria. Petroleum 

hydrocarbon pollution can change the microbial diversity and community structure of the original soil. 

The size of microbial diversity in the six soil samples is B2>A1>B1>A2>C1>C2, the diversity of B2 is 

the highest, the diversity of C2 is the lowest, and the microbial diversity differed greatly between 

groups, and there was no difference in the group. Among the dominant bacteria isolated from 

contaminated soil, 8 strains of oil have a degradation rate of more than 30%, including the species of 

the genus Rhodococcus and Pseudomonas. Soil desertification in western China has a great impact on 

the local ecological environment. Studying the microbial diversity of desert soils and separating high-

efficiency petroleum-degrading strains is of great significance for strengthening the ecological 

restoration of oil-contaminated environment in desert areas. 
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1.Introduction 
As an important place for soil microbial exchange, energy exchange and information exchange, 

soil ecosystems connect various animals, plants and microorganisms in the soil environment and make 

them a whole. Among them, soil microbes are one of the main members involved in the carbon cycle 

and nitrogen cycle [1-2], and soil  microbes respond quickly to  environmental changes caused by oil 
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pollution [3-5]. With the development of China's economy, oil consumption is increasing, and 

environmental pollution problems caused by oil development and utilization are becoming more and 

more obvious, which seriously threatens human health. Oil pollution has become one of the most 

serious environmental problems in the world [6-8]. When the rate of oil contaminants entering the soil 

or the amount of pollutants exceeds the rate and ability of the soil to self-clean, it will cause pollution 

and damage to the soil environment [9]. Oil pollution is a global topic. There are abundant microbial 

resources in the soil environment, and it is also one of the important sources of petroleum degradation 

microorganisms. Oil pollution leads to changes in soil physical and chemical properties, and also 

causes changes in soil microbial community structure and diversity [10,11]. A large amount of 

petroleum pollutants entering the soil will cause soil odor, affecting the permeability and 

hydrophobicity of the soil, and thus seriously affecting the water holding capacity of the soil and the 

circulation of nutrients in the soil. The entry of petroleum pollutants into the soil will also lead to a 

decrease in soil available phosphorus and available nitrogen, a change in carbon to nitrogen ratio 

(C/N), a carbon/phosphorus ratio (C/P), and a decrease in soil pH and conductivity [12]. 

The entry of petroleum contaminants into the soil will also pose a serious threat to plants for 

examples drug residues [13-16]. Leakage of petroleum contaminants can affect the germination rate of 

plants, making their growth retardation, ability to resist pests and diseases, and even the yield will be 

significantly reduced [17]. After the petroleum hydrocarbon pollutants enter the soil, the original 

structure and physical and chemical properties of the soil will change, resulting in changes in the types 

and quantities of the original microorganisms in the soil, thus affecting the microbial community 

structure and the function of the entire ecosystem [18]. The entry of petroleum pollutants into the soil 

can also cause serious harm to human health and even threaten the living environment of human 

beings. It can be enriched in animals and plants through the food chain [19-22], endangering the 

health of animals and plants. Some petroleum pollutants that are difficult to degrade and absorb can 

enter the atmospheric environment by evaporation, and enter the groundwater through runoff and 

infiltration, causing groundwater pollution and affecting the soil ecosystem [23,24]. 

Removing oil pollution from the soil is a long and difficult process [25]. There are three main 

methods for remediation of petroleum-contaminated soils: physical restoration, chemical remediation, 

and bioremediation. Physical and chemical repair costs are high, and it is easy to cause secondary 

pollution, and can not achieve complete repair [26]. Among the various repair methods, 

bioremediation is considered to be an efficient, economical, and environmentally sound solution, and 

has been shown to have a good repair effect on oil-contaminated soil in several laboratory and field 

studies [27,28]. Bioremediation is an effective choice for oil-contaminated soil remediation, with 

minimal damage to the soil environment [29]. In the field of ecological environmental protection, due 

to the low cost of bioremediation, obvious repair effect, and no secondary pollution [30,31], it is 

considered to be the most promising, most valuable and most vital restoration method [32-34]. Studies 

have found that rare microorganisms (low-abundance microbes) in oil-contaminated soils may be 

involved in regulating ecosystem function and stability [35] and contain a large number of functional 

genes involved in alkane degradation [36]. Therefore, the use of specific microorganisms to repair 

petroleum-contaminated soils has become the most valuable and important bioremediation tool in 

applied microbiology research [37]. The development of high-throughput sequencing has enabled the 

identification of soil microbial communities [38], which has greatly helped us understand microbial 

communities and diversity [39]. In the process of oil-contaminated soil remediation, the focus of 

research remains on species diversity, microbial structural diversity and functional diversity [40-43]. 

In this paper, high-throughput sequencing was used to analyze the composition, abundance and 

diversity of microbial communities in desert oil-contaminated soils in northwest China. The culturable 

bacteria in western oil-contaminated desert soils were separated by coating plate method, and the 

morphology and 16S rRNA gene system were developed. Analyze and study the structure and 

diversity of cultivating bacterial communities, and analyze the oil utilization and degradation ability of 
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the strains. The purpose is to provide theoretical basis and strain resources for bioremediation of 

petroleum-contaminated soil in desert areas. 

 

2.Materials and methods 
2.1. Sampling Area Overview and Sample Collection 

Yumen Oilfield is located in Yumen City, Gansu Province. The geographical coordinates of 

Yumen City are between 96°15'~98°30' east longitude and 39°40'~41°00' north latitude. It is a 

continental temperate arid climate with an average elevation of 2,500~3,500 m, less precipitation, 

large evaporation, long sunshine, annual average temperature of 6.9 °C, annual sunshine duration of 

3166.3h, average frost-free period of 135 d, annual average precipitation of 63.3mm, evaporation of 

2952mm, annual average wind speed of 4.2 m/s. 

The oil-contaminated soil samples were taken from different areas of the oil-contaminated area 

with a sampling depth of about 10 cm. The samples were collected and sealed in a sterile bag. The soil 

samples collected were recorded as A-like (A1 & A2), B-like (B1 & B2), and C-like (C1 & C2). After 

a part of the soil sample was air-dried, its physical and chemical properties were determined, and 

another part of the soil sample was stored in a -80 ° C refrigerator for DNA extraction. Determination 

of petroleum hydrocarbon content by ultrasonic Soxhlet extraction [44]. Soil physical and chemical 

properties include: pH, conductivity, total nitrogen (TN), available nitrogen (AN), total phosphorus 

(TP), available phosphorus (AP), total potassium (TK), available potassium (AK), and soil organic 

matter. The above properties were determined by standard soil assay [45]. 

 

2.2. Extraction and PCR Amplification of Total DNA from Soil 

 Weigh 200 mg of soil samples, place them in a sterile 2 mL centrifuge tube, add 1 mL of 70% 

ethanol, mix by shaking, centrifuge at 10,000 r/min for 3 min at room temperature, and discard the 

upper layer of liquid. Add 1× phosphate buffer (PBS), mix by shaking, centrifuge at 10,000 r/min for 

3 min at room temperature, and discard the upper layer of liquid. Invert the 2 mL centrifuge tube onto 

blotting paper for 1 min until no liquid has flowed out. The sample tube was placed in an oven at 55 

°C for 10 min until the residual alcohol was completely evaporated. The extraction procedure of the 

total DNA of the soil refers to the kit instruction manual of the OMEGA kit E.Z.N.ATM Mag-Bind 

Soil DNA Kit (website link: http://www.omegabiotek.com.cn/Product/109.html). 

The extracted sample DNA was subjected to two rounds of amplification, and the Qubit 2.0 DNA 

detection kit was used to accurately quantify the genomic DNA in the first round of amplification to 

determine the amount of DNA to be added by the PCR reaction. The primers used for PCR have been 

fused to the V3-V4 universal primer of the Miseq sequencing platform (341F primer: 

CCCTACACGACGCTCTTCCGATCTG (barcode) CCTACGGGNGGCWGCAG; 805R primer: 

GACTGGAGTTCCTTGGCACCCGAGAATTCCAGACTACHVGGGTATCTAATCC). Illumine 

bridge PCR compatible primers were introduced during the second round of amplification. The PCR 

reaction system was as follows: 15 μL of 2×Taq master Mix; 1 μL of Bar-PCR primer F (10 μM); 1 

μL of Primer R (10 μM); 10-20 ng of Genomic DNA, Add H2O to a total volume of 30 μL. 

 

2.3. High-throughput Sequencing 

The amplification results were sequenced by Illumine MiSeq sequencer, and the data were 

separately filtered, quality control and bioinformatics analysis [46,47], completed by Sangon 

(Shanghai) Bioengineering Co., Ltd. 

 

2.4. Data Statistics and Bioinformatics Analysis 

The basic physical and chemical properties of petroleum-contaminated soil samples were analyzed 

using SPSS 17.0 (Statistical Product and Service Solution) software. Using QIME (Quantitative 

Insight Microbial Ecology) software [48], according to the similarity of sequences, the sequence of 

97% similarity is defined as an OTU [49], thus dividing the sequence into multiple operational taxon. 
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The classification information for each OTU was obtained by searching for the nearest relative 

species, selecting an OTU with 97% similarity to generate the desired dilution curve, and performing 

an Alpha diversity index analysis. Data processing, bacterial community distribution, principal 

component analysis and clustering were performed using EXCEL, heat map and related clusters, 

respectively. Finally, using the PICRUSt (community phylogenetic survey by reconstructing 

unobserved state) software, the existing community composition data is compared with a known 

reference gene database, and the microbial abundance data in the original data is corrected to predict 

the community. The metabolic function of the sample. 

 

3. Results and discussions 
3.1. Physical and Chemical Properties of Soil  

The basic physical and chemical properties of the six soil samples used in this 

experiment are shown in Table 1. The results showed that the soils of 6 plots were alkaline  

(pH>8), and there were significant differences in TPH and EC among 6 oil contaminated 

soil samples (p< 0.05). According to the data in the table, there were significant differences 

in TN, AN, TP, TK and AK of soil samples from different sampling sites (p< 0.05). There 

was no significant difference between AP and SOM (p> 0.05), which may be caused by the 

change of microbial activity in soil.  

 

 

Table 1. The physical and chemical basic properties of the soil samples 
Items             A1              A2               B1              B2              C1              C2 

TPH（%）         0.33±0.07c       0.38±0.08bc        0.46±0.057b          0.617±0.04a        0.13±0.046d         0.293±0.081c 

pH                       8.38±0.42c       8.27±0.15a          8.35±0.22a            8.45±0.3a            8.45±0.20a            8.72±0.17a 

EC（us/cm）     1480±75.2b       1702±31.9a        1363.16±89.1c      1168.4±49.7d      1814.5±79.06a      1785.4±48.0a 

TN（g/kg）        0.33±0.02bc      0.40±0.049b       0.28±0.055c          0.29±0.026c        0.54±0.096a          0.51±0.047a 

AN（mg/kg）     32.92±1.7d      38.23±0.6d          35.16±6.53d          52.04±5.77c        61.42±2.66b         70.43±6.61a 

TP（g/kg）         0.19±0.01bc     0.21±0.03abc      0.16±0.04cd           0.14±0.02d         0.23±0.016ab        0.24±0.017a 

AP（mg/kg）      2.5±0.13b        2.95±0.10b          2.58±0.34b             2.43±0.74b        7.29±0.39a            7.75±0.43a 

TK（g/kg）        24.5±1.24d       27.65±1.38c        23.07±0.69de         20.76±1.86e       31.20±2.30b          33.92±0.36a 

AK（mg/kg）     29.69±1.5c       33.97±0.9c          32.78±7.75c           46.61±6.86b      88.54±9.1a            87.56±3.30a 

SOM（g/kg）     13.7±0.70a       15.35±1.0a          14.82±2.99a           13.84±2.86a      8.203±0.30b          7.19±0.12b 

Note: the codes A1, A2, B1, B2, C1, and C2 in the table represent six different sampling sites (the same as below). 

Each process was repeated three times, and all the data was analyzed by ANOVA. After the same line of data, the 

uppercase letters were the same, and there was no significant differenc e between the two groups (p> 0.05). If there 

were different continuous lowercase letters after the data there were significant differences among the groups (p< 

0.05). 

 

3.2. Study on Degradation Characteristics of Petroleum Hydrocarbons  

In the medium with oil as the sole carbon source and energy source, most of the strains could grow 

well, including Colorless bacteria YM01 and YM46; Staphylococcus YM02; Rhodococcus 

YM05,YM09 and YM43; Pseudomonas aeruginosa YM15,YM22 and YM36; Serreella YM20; 

YM25; Oligotrophic bacteria YM28; Acinetobacter YM29; YM32 and Micrococci YM39. Through 

the study of oil degradation, it was found that the oil degradation rate of 8 strains was more than 30%, 

the degradation rates of YM43, YM32, YM29, YM09, YM39, YM15, YM25 and YM20, were 

55.47%, 45.91%, 39.80%, 38.85%, 35.75%, 33.84%, 30.98% and 30.55%, respectively. The 
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phylogenetic analysis of these eight strains with high oil degradation rate was carried out, and the 

results are shown in Figure 1. 

 

 
Figure 1. Phylogenetic trees based on multiple alignments of strains 16S rDNA 

Note: the GenBank login number is in parentheses; the number at the branch point is the  

percentage of the self-developed value; and the line segment 0.02 is the nucleotides  

replacement rate. 

 

3.3. Diversity Analysis of Microbial Communities  

Microbial diversity was studied in community ecology. Alpha diversity analysis (single sample 

diversity) could reflect the abundance and diversity of microbial communit, including a series of 

statistical analysis indexes to estimate the species abundance and diversity of environmental 

community. By drawing sparse curves, we can also determine whether the current ranking depth of 

each sample is sufficient to reflect the microbial diversity contained in the community samples. The 

dilution curve is shown in Figure 2 (take the Shannon index as an example). 

     
Figure 2. The shannon Rarefraction 

 

In Figure 2, the number of the extracted sequences is taken as the transverse coordinate and the 

corresponding shannon index as the longitudinal coordinate. The results of graph analysis and 

sequencing show that when the sequencing sequence reaches a certain length, the curve tends to be 

stable, which indicates that the sequencing data of the sample is reasonable and can reflect most of the 

microbial information in the sample, and the obtained data have high reliability. 
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Figure 3. Rank 

Abundance Curve 
 

Table 2. Diversity index 

Sample OTU number 
Shannon 

index 

ACE 

index 

Chao1 

index 
Simpson Coverage/% 

A1 714 2.63 870.79 804.07 0.19 99 

A2 625 2.64 774.97 728.64 0.19 99 

B1 685 3.50 911.19 836.08 0.10 99 

B2 788 4.31 987.98 896.04 0.03 99 

C1 577 3.27 790.82 731.49 0.12 99 

C2 554 3.35 720.35 691.79 0.11 99 

The Chao1/ACE index is mainly concerned with the species richness information of the sample, 

the Simpson/Shannon mainly reflects the species richness and evenness, and the coverage reflects the 

low abundance OTU coverage of the sample (Table 2). Chao1 and ACE analysis showed that the 

species were sample B > sample A > sample C. Shannon and Simpson analysis showed that the 

community diversity of sample B was the highest and that of sample A was the lowest. Based on the 

number and relative abundance of OTU, the Shannon index of bacterial population in different 

samples was significantly different, in which sample B2 was the highest and sample A1 was the 

lowest. Through the analysis, the OTU coverage rate of each sample is 99%, which shows that the 

results can reflect the true composition of bacterial community in the measured samples. 

Rank-abundance are a way to analyze diversity. The construction method is to count the number of 

sequences contained in each OTU in a single sample, sort OTUs from large to small order according 

to abundance (the number of sequences contained), then take the OTU level as the abscissa, and take 

the number of sequences contained in each OTU (the relative percentage content of sequences in OTU 

can also be used) as the ordinate coordinates. The Rank bounce curve is used to simultaneously 

interpret two aspects of sample diversity, namely the abundance and uniformity of the species 

contained in the sample. The abundance of species is reflected by the length of the curve on the 

horizontal axis. The uniformity of species composition is reflected by the shape of the curve. 

                
As shown in Figure 3, the relationship between the width and size of sample A, sample B, and 

sample C is sample C> sample B> sample A, indicating that sample C has the most abundant 

components, sample B is the second and sample A is the smallest. From the curve shape, the smoother 

the curve is, the more uniform the species composition is. When the abundance value of sample A is 

more than 4000, the abundance value of sample B is between 1000 ≤ 6000, and the abundance value 

of sample C is between 3000 ≤ 7000, the rank abundance curve of the sample is smoother, which 

indicates that the uniformity of species in the sample is higher. In the range of abundance less than 
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Figure 4. Wayne diagram of OTU  

sample distributions 
 

1000, the curves of six soil samples showed different bends, indicating that the lower the abundance 

value of species, the smaller the uniformity of species. 

 

3.4. OTU Distribution Wayne Diagram 

The Wayne diagram can intuitively show the number of common and unique OTU in the sample, 

thus reflecting the similarity and overlap of OTU composition between the samples. As can be seen in 

Figure 4, a total of 2744 OTU are detected in the oil-contaminated sample, and the samples A1, A2, 

B1, B2, C1 and C2 contain 714, 625, 685, 788, 577 and 554 OTU, respectively. The sample A1 

contains 157 OTU; The sample A2 contains 105 OTU; the sample B1 contains 139 OTU; the sample 

B2 contains 225 OTU; the sample C1 contains 63 OTU; the sample C2 contains 61 OTU; 91 OTU in 

6 petroleum-contaminated soil samples. Through the analysis, it is found that the OTU number of 

sample A and sample C are about the same, and the number of OTU contained in sample B is quite 

different, which indicates that the composition of bacterial population in different samples is different 

and has preference bacterial population. 

 

                     
3.5. Analysis of Microbial Community Structure 

Based on the community classification composition of each soil sample, the community structure 

distribution map of the genus level sample was drawn. The transverse axis is the number of each 

sample, each column diagram represents a sample, and each genus is distinguished by color. The 

larger the proportion interval is, the higher the relative abundance of each genus is. As can be seen 

from Figure 5, the dominant species in the soil sample are Bacillus, Lactococcus, Oceanobacillus, and 

Enterococcus. The four dominant bacteria accounted for a large proportion in 6 soil samples, in which 

sample A was more than 80%, and the difference in sample B was obvious, in which B1 accounted for 

about 60%, B2 was less, about 30%, and sample C was close to 60%. In sample A and sample C, the 

species with low richness were evenly distributed, while those with low richness in sample B were not 

evenly distributed. 

 
 

      Figure 5. Distribution Map of Community Structure of all Samples at Genus Level 
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From the analysis of the species classification box (Figure 6), the dominant bacteria in the six soil 

samples were mainly Firmicin, Proteobacteria, Acinetobacter, Bacteroides and Fusobacterium. 

Among them, the dominant species of Firmicin include Bacillus, Lacococcus, Oceanobacillus, 

Enterococcus, Paenibacillus, Streptococcus and Planomicrobicum; the dominant bacteria of 

Proteobacteria are Pseudomonas, Militaria, Acinetobacter, Caulobactter, Citrobacter, 

Methylobacterium, Sphingomonas, and Alkandines; the dominant bacteria of Acinetobacter include 

Dietzia, Nocardia, Arthorobacter, Streptomyces, Leifsonia and Rothia; the dominant species of 

Bacteroides are mainly Prevotella; and the dominant bacteria of Fusobacterium are mainly Fusarium. 

 

 
Figure 6. Analysis Map of Species Classification Box Line 

 

3.6. PCA Analysis Based on OTU (3D) 

Principal Component Analysis (PCA) is a technique to simplify the data set in the multivariate 

statistical analysis. It can intuitively reflect the characteristics of the microbial community in different 

samples and can be used to explain the diversity of the microbial community. The principal coordinate 

analysis of the soil microorganism is shown in Figure 7. The different colors in the figure represent 

samples in different samples or in different groups, the higher the similarity between the samples, the 

more the sample is in the graph. The contribution rate of the main component 1 (PC1), the main 

component 2 (PC2) and the main component 3 (PC3) is 97%, 2% and 1%, respectively. The 

cumulative contribution rate is 100, 97,2 and 1%, respectively. As can be seen from the figure, the 

sample A has the highest similarity, the sample C is the second, and the sample B is the worst. 

                                               
Figure 7. Analysis of PCA Based on OTU 
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3.7. Pic Rust Function Analysis 

After analyzing the gene function of the existing sequenced microbial genome, we can speculate 

the composition of the functional genes in the samples by 16s sequencing, so as to analyze the 

functional differences between different samples and groups. Heatmap can reflect the abundance 

information of the function by color change, and can intuitively express the functional abundance 

value with the defined color depth. At the same time, the samples and functional information are 

grouped and rearranged, and the results are displayed in heatmap (Figure 8). The functional analysis of 

six soil samples from different locations showed that there were five functional pathways with high 

abundance, which were [G] Carbohydrate transport and metabo, [K] Transcription, [E] Amino acid 

transport and metabolism, [S] Function unknown, [R] General function prediction only

 
Figure 8. Heatmap of Functional Abundance Based on COG 

Note: the heatmap of functional abundance is drawn with functional abundance matrix. Each column represents a sample, the row 

represents the function, the color block represents the functional abundance value, the redder the color indicates the higher the 

abundance, the bluer the color is. In addition, the samples were grouped by thermal map, and the closer the distribution of sample flora 

was, the closer the sample was, and the closer it was in the cluster tree above the graph. There are color blocks at the top of the picture, 

and the samples from the same group are of the same color. 

 

Effect of Petroleum Hydrocarbon Pollution on the Physical and Chemical Properties of Soil 

In environmental microbial ecology studies, parameters such as pH, EC, SOM and N, P, K are 

more sensitive to soils contaminated by petroleum hydrocarbons. Therefore, these indicators are often 

used as a measure of soil pollution or destruction. From the results of physical and chemical 

properties, there was significant difference in TN, AN, TP, TK, AK in soil samples from different 

sampling sites (p< 0.05), and there was no significant difference in AP, SOM (p> 0.05). The soil is 
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affected by oil pollutants, and the carbon content in the soil will increase greatly. Some studies have 

shown that when C: N: P =120:10:1 in soil, it is beneficial to the degradation of petroleum pollutants 

by soil microorganisms [50]. 

 

Effects of Petroleum Hydrocarbon Pollution on the Diversity and Community Structure of Soil 

Microbial Community 

After petroleum hydrocarbon pollutants enter the soil, they first have a serious impact on the 

composition and quantity of soil microbial community structure in the ecological environment. 

Different degrees of oil pollution can adapt to the development of soil microbial community structure, 

and have great differences, forming a more suitable dominant flora for polluting soil environment. 

There are some differences in microorganisms from different polluted soil environment sources. AL-

SALEH et al. [47] isolated 272 strains of petroleum-degradable bacteria from the coast of Kuwait, 

mainly Pseudomonas, Bacillus, Staphylococcus, Acinetobacter, Kocuria and Micrococcus. Among the 

dominant bacteria isolated from the oil-contaminated soil of Yumen Oilfield, Pseudomonas and 

Pseudomonas were not only dominant species, but also had obvious degradation effect. The initially 

reported oil-degrading bacteria were also Pseudomonas bacteria, and there were many reports on their 

degradation mechanism. The degradation of crude oil by Acinetobacter, Enterobacteriaceae, Salex, 

Providenes, Delphate and Fibrio has also been reported. From the analysis of the classification level 

and the phylogenetic tree, the dominant species in soil samples are Bacillus, Lactococcus, 

Oceanobacillus, and Enterococcus [48,49]. 

 

4.Conclusions 
(1) The genus Rhodococcus of the dominant bacteria isolated from the oil-contaminated soil of the 

Yumen oilfield is not only dominant in species, but also the degradation effect of the strain is obvious, 

which is consistent with that of the literature, The genus Rhodococcus is an advantageous bacterium 

for the separation of many soil and water. The initial report of the oil-degrading bacteria is the 

bacterium of the genus Pseudomonas, and the mechanism of its degradation is more reported. 

(2) The isolated bacteria had different oil degradation ability, among which the degradation rate of 

8 strains was not less than 30% after 7 days of culture, among which the degradation rate of 

Rhodococcus YM43 was the best, the degradation rate was 55.47%, followed by Acinetobacter YM32 

(45.91%), Enterobacillus YM29 (39.80%), Rhodococcus YM09 (38.85%), Micrococcus YM39 

(35.75%), Pseudomonas aeruginosa YM15 (33.84%),Streptomyces shortwave YM25 (30.98%) and 

Serratieae YM20 (30.55%). 

(3) The results of high throughput sequencing showed that the bacteria in the soil belonged to 33 

phylum, 48 classes, 78 orders, 179 families and 471 genus. The main advantages of the invention are: 

the thick-wall fungus door, the deformation fungus door, the pseudo-bacillus door, the actinomycetes 

door, the green campylobacter and the shuttle-bacillus door, which account for more than 99.00% of 

the total amount of the micro-organisms in the sample. The main dominant species are: Bacillus, 

Lactococcus, Marine, Enterococcus, Citrobacter, Streptococcus, Pteroides, Pseudomonas, Dietchella, 

Nocardia, Arthrobacter, Streptomyces, Neisseria, Microbacterium, cilia, Haemophilus, Clostridium, 

Micrococcus, and Acinetobacter. and the analysis found that the common oil-degrading bacteria are, 

for example, Bacillus, Pseudomonas, Rhodococcus, Acinetobacter, Staphylococci, Lactobacillus, 

Flavobacterium, Actinomyces, Serratia, Achromobacter, Abasophilic, and Dietchella, Of the genus 

Arthrospira, the genus Streptomyces, the genus Bacillus, the genus Bacillus, and the genus 

Pseudomonas, etc., are present in the oil-contaminated soil of Yumen. 
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