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Effects of different plant cultivations on the microbiological diversity of recultivated soil in mining area

ZHANG Bian—hua'?, JIN Dong-sheng”, ZHANG Qiang’, GAO Chun—hua®, LI Jian—hua®, JI Sheng—yu*

(1.Xinzhou Teachers College , Xinzhou 034000, China; 2.Institute of Agricultural Environment and Resources , Shanxi Academy of Agricul-
tural Sciences , Taiyuan 030031, China)

Abstract: This study aimed to use 16S rDNA and Biolog—~ECO technologies to explore the levels of microbial genera and species and char-
acteristics of metabolic functions under different plantations in the mining area in order to provide a theoretical basis for soil quality im-
provement and targeted cultivation. The results showed that the genera Pseudarthrobacter, Blastococcus, Aeromicrobium, Sphinggomonas,
and Nocardioides had higher abundances in reclaimed soil in the mining area. There was little difference in genus levels between soybean
and corn, but there was great difference among hairy—vetch, alfalfa, and natural restoration. The microbial metabolic function was mainly
concentrated on amino acid metabolism and carbohydrate metabolism. The difference was quite great in the Shannon—Wiener index of soil
microbial diversity, and was in the order of hairy—vetch>alfalfa>maize>soybean>natural restoration. The main carbon sources that affected
the metabolic function in the mining area were D—xylose, B—methyl D—glucoside, glucose—1-phosphate, and D-fiber diose in sugars; L-ser-
ine and L-arginine in amino acids; Methyl pyruvate and D—galactone in esters; D—mannitol in alcohols; N-acetyl-D—grapevine in amines;
and 4-hydroxybenzoic acid and D—galacturonic acid in acids. Planting hairy—vetch enhanced the carbon metabolism function of soil micro-
organisms in the mining area, while natural restoration performed poorly in this regard. In conclusion, planting hairy—vetch in reclaimed
soil could increase the microbial species diversity, microbial activity, microbial metabolic function diversity, and overall soil quality.
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1 REXLRES TERERERAELLR (mg-ke™)
Table 1 Actual values in the test area and soil environmental

quality standards(level II ) (mg-kg™)

i H Ttems Zn Cu Cd As Pb

HOREIR R T HAbRgE 300 100 0.60 25 170
National standards(level 11 )

SR Actual values 58 17 0.07 6 33
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R2 TEEYHETI XEETEMEN I XHELR
Table 2 Microbial classification comparison in reclaimed soil

under different plant cultivation

7] Il 4 H B J& i
Plants Phylum  Class  Order Family Genus Species
FAM 24 72 99 173 257 120
KHES 25 73 100 173 252 112
HEA 20 70 93 170 240 117
EHFH 23 63 89 167 271 129
EE:N /AN 23 71 94 171 235 111
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Figure 1 Microbial phylum classification in reclaimed soil under

different plant cultivation
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Figure 2 Microbial genus classification in reclaimed soil under
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Figure 3 Principal components analysis of soil microorganism in

reclaimed soil under different plant cultivation

23 FXERTEMA Y ST RN
A ACIEHE 430 6 25, BT 8% 1 EAR B
I (5 BALFE AN UERE A Wk R G RSP
— R ACHHE B TR 2 E R, B4 AT LA
ST R FH 35 R0 e 245 %, AR A PICRUSE T , 4R A5 AN []
YR T X2 B IR o aE , & BRI RE S
FpRE T - 50 WA o 6 B 24 vh T 2l LR AR
S ARAL AR, 2105 3 10% DAL Hofth ok A= AR g
FEYI A A R AR, R 1%, UEIHTER X & B 14
R R A T RR AR
24 X8 B IERAEMHRNA S THEE S HEER Biolog
il
2.4.1 RIS 3 A Prm R FH 2R 10 5 i)
MBS AT LAE H, AR R T 38 Y
BRI R AR, 7E0~24 h K . BH T . BT AWCD
EARALI, TR S AR AR AR 24 h )5, +-4%
— 357 —



RUEBESMEZIR-FE3605-F3H

KEGG-level 2: Metabolism
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1.Xenobiotics biodegradation and metabolism ;2.Nucleotide metabolism ;3.Metabolism of terpenoids and polyketides ;4.Metabolism of other amino acids;
5.Metabolism of cofactors and vitamins ; 6.Lipid metabolism; 7.Glycan biosynthesis and metabolism; 8.Enzyme famillies metabolism ;9.Energy metabolism ;
10.Carbohydrate metabolism ; 11.Biosynthesis of other secondary metabolism; 12.Amino acid metabolism
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Figure 4 Metabolism function of microorganism in reclaimed soil under different plant cultivation
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Figure 5 Dynamic changes of average carbon utilization rate of

microorganism in reclaimed soil under different plants cultivation
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R3 AEEYHETT XERTIEMEY S MR
Table 3 The microbial diversity index in reclaimed soil under

different plant cultivation

Hi FA-YEFREL B RS UREE
Plant Shannon-wiener Eveness Simpson
FAM 2.76+0.04b 0.27+0.00¢ 0.93+0.00a
KHES 2.37£0.06¢ 0.34+0.02b 0.88+0.01h
EBHTH 3.11+0.02a 0.25+0.02¢ 0.94+0.01a
HTEA 2.82+0.12b 0.26+0.01¢ 0.93+0.01a
H RSN 1.88+0.06d 0.44+0.02a 0.8120.02¢

I A RLING R RN TE 0.05 K22 5 3
Note: Different lowercase letters in the same column indicate
significant difference at 5% level.
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Figure 6 Principal component analysis of microbial carbon source

utilization in reclaimed soil
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