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Abstract Heavy metal contamination is one of the most concerned global environmental problems and the soil
heavy metal contamination is especially severe in lead-zinc mining areas in China. In order to study the soil fungal
community composition changes responding to different degree of heavy metal pollution, soil samples from the
lead-zinc mine field of Yunnan Mengnuo were studied. 5 samples from the heavy metal pollution soil (HP) and
other 4 from the low pollution (LP), based on the cluster analysis of heavy metal contents and the physical and
chemical properties of the sample were analyzed. Genomic DNA of the soil samples were extracted and the Internal
Transcribed Spacer (ITS) genes were sequenced by the high-through sequencing Illumina MiSeq. The fungal
communities at different taxonomic levels (Phylum, Class, Order, Family, Genus and Species) were compared. In
HP samples, the abundance of unclassified fungi were the highest, then followed by Aspergillus, Un--s-
Clavulinaceae sp. and Un--s-fungal sp. ARIZ L453 respectively. In LP samples, the unclassify fungi were also
high, but less than HP. The relative abundance of fungi from high to low was Geastrum, Aspergillus and
Mortierella. The Representational Difference Analysis (RDA) showed that different heavy metals influence fungal
community diversity and the concentrations of Pb was significantly correlated with fungal community.
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Table | Heavy metal contents in soil samples
WEIR (g g
R 95
Cr Ni Cu Zn As Cd Hg Pb

Cp5 HP1 71.5 95.9 92.7 21700 338.4 240.7 34 10560

Mc3 HP2 91.6 64.7 60.4 7001 192.6 70.1 1.0 3713

Mcl HP3 91.8 68.6 63.4 8896 163.7 84.8 0.8 3818

Cp3 HP4 101.5 43.6 43.2 2398 67.9 19.8 0.8 1549

Es3 HP5 95.3 51.0 58.5 4176 35.1 114.3 0.8 530.3

Es4 LP1 88.1 41.6 429 1198 27.1 29.0 0.5 277.8

Nf5 LpP2 102.7 59.3 65.0 604.3 36.2 1.5 0.7 134.3

Ral LP3 105.0 63.3 59.0 246.2 51.7 1.7 0.6 178.0

Sd4 LP4 69.6 40.1 334 150.6 233 1.4 0.6 72.0

F2 HREAER
Table 2 Physical and chemical properties of samples
Erit/(mg kg™
G TC/% TN/% pH
AP NH,"-N NO; -N

HP1 4.31+0.38 0.35+0.01 20.17 +£1.10 17.80 £2.53 1.37 £0.52 7.50 £0.00
HP2 3.84+0.16 0.18 £0.01 10.24 £0.41 17.20 £0.55 0.81 £0.15 7.37 £0.06
HP3 3.32+0.21 0.21 +0.01 6.18 +0.68 50.89 £1.79 2.66 +0.12 7.50 £0.10
HP4 3.80+0.39 0.20 +0.01 15.31 £0.03 2.85+0.29 127.71 £9.26 6.80 £0.00
HP5 3.58+0.21 0.22 £0.00 15.98 +1.75 11.58 £0.99 1.07 £0.40 6.83 £0.06
LP1 1.85+0.52 0.16 +£0.00 7.59 +£2.88 10.33 £1.55 0.84 £0.18 6.40 £0.00
LP2 0.36+0.14 0.11 £0.00 0.06 +0.49 3.15+0.70 6.46 £0.69 6.10 £0.00
LP3 4.20+0.38 0.17 £0.01 15.09 +£0.17 13.00 £2.35 0.78 £0.14 7.23 £0.06
LP4 1.78+0.55 0.13 +£0.00 16.62 +1.40 4.22 +0.92 16.87 +0.39 7.40 £0.00

BLIA: TC R AT WL TN B AP AT 20 NH, -N A% NOy -N Nl AR .
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Fig. 7 Relative abundance on family level of 9 samples
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Fig. 8 Relative abundance on species level of 9 samples
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