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Correlation Between the/ Dlversny Characterlstics 0f Groundwater Bacterlal

Communlty and Env1r0nmental FﬁEtdrs in Typlcal Industrlal Xreas "

WU Jidn-giang' , ZHANG Shu- -yuan” , WANG Min CHEN Min® YE Wen-juan' , XIONG Li Jﬁ‘n HUANG'Shen fa'* ' )
(1.-Shanghai: Academy of Env nonmental Sciences, Shanghff 200233 C]’ﬁna 2. Shanghai Geotechnical Engmeenng Detecnng Centre Co., Ltd., Shanghai 200436, Chlna)

Abstraet; Inl.ordel to 1meshgate the composition and diversity/of groun( Twater bacterial communities in typical industrial areas in Shanghai, the Illumina MiSeq high-throughput
technolggy was adoptedito explore the correlation and response mechaftism of‘gr“('n-ll{l_d.waf& bacterial communities and environmental factors in typical industries, combined with
the anélysis of ’gfoundwater tri-nitrogen, heavy metals, organic matter, “and “other indicators. The results showed that the ammonia nitrogen in the groundwater of the
petrochemj(;af industry was 64.49%, 32.46%, and 113.91% higher than that of the textile industry, metal products industry, and other industries (P <0.05) , respectively.
The mairi detectable indicators of organic matter were total petroleum hydrocarbons (TPH) and volatile phenol. The mass concentration of volatile phenol in groundwater of the
petrochemical industry was significantly higher than that of the textile industry, metal products industry, and other industries (P <0.05). The mass concentration of arsenic in
the metal products industry was 49. 26% and 50.59% higher than that in the petrochemical industry and other industries (P <0.05), respectively. Chloride, manganese,
sulfate, etc., were significantly different in different industries (P <0.05). The Shannon index of groundwater in the textile industry was the highest at 3. 14, whereas the
Shannon index and Ace index of the groundwater in the metal products industry were as low as at 2.42 and 960.46, respectively. The dominant bacterial phylum in
groundwater in the industrial area was Proteobacteria, accounting for 80. 05%-86. 18%. Arsenic, mercury, TPH, etc. were the main influencing factors in groundwater in
industrial areas, whereas the nitrifying bacteria, denitrifying bacteria, and organic matter-degrading bacteria were mostly related to groundwater environmental factors. The
results of this study can provide theoretical support for groundwater pollution risk management and microbial remediation in petrochemical and metal product industrial areas.

Key words: industrial area; shallow groundwater; bacterial community; environmental factors; high-throughput sequencing
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Table 1

Physical and chemical properties and categories of groundwater samples

(lesi p(NH/-N)  p(NO;-N)

p(NO; -N) p(Cu) p(Zn)

p(Ph) p(Ni) p(As) p(Sh) p(Se)

gigulk

1.10 £0.43bc 0.64 +£0.20a 0.03 +0.0la 0.80+0.77a 2.80 +2.40a 1.20+2.08a 0.74 +0.37b 0.80 +0.39a 0.26 +0. 10a

1.88 £2.05a

SEHEE 1.41£1.19b 0.69 £0.20a 0.01 £0.01b 1.00+0.97a 3.19+2.95a 1.101.7la 0.96+0.68a 1.02+0.67a 0.21 £0.10a 2.00 1.10a

AL T 1.86+1.28a 0.68 £0.24a 0.01 £0.01b 1.03 £1.24a 3.46 +3.86a 0.62+0.59a 1.04£0.52a 0.68 £0.41b 0.16 £0.10b 1.65 +1.18a

FAbAT 0.87 +0.25¢ 0.61 £0.14a 0.01+0.01b 1.21 +0.74a 2.27+1.19a 0.67 £0.66a 0.90 +0.53a 0.67 £0.40b 0.22+0.13a 1.97 +1.72a

Friben p(Hg) p(TPH) p(FERB) p(Cl17) p(Fe) p(Mn) p(S037) pH AR
A 0.07+0.04a  0.07£0.03b  0.03+0.01b 78.42+37.15b 0.78+0.61b  0.17 £0.16b 48.80 +27.11b 8.05+0.59a 1.40+0.87b
SEHE 0.07£0.04a  0.12+0.07a  0.20+0.04b 148.09 +106.83a 1.70+2.50a  0.29 £0.20a 35.56£9.33¢c  7.83+0.43a 3.66 +3.09a
AT 0.05£0.03b  0.11+0.09a 0.500.40a 138.64 +111.97a 1.14+1.0la 0.18+0.12b 39.94 £18.88b 7.93+0.50a 3.10+1.86a
HAbAT 0.07+0. 04a 0.14+0.11a  0.40 +0.08ab 73.67 +22.11b 1.50 +1.06a  0.18 £0.14b 77.42£39.95a 7.95+0.38a 3.07+2.17a

1)pH {4, Cu, Zn, Pb, Ni, As, Sb, Se, Hg ¥ K Wi (¥ 0 Fypg- L',

%5

HABA A mg- L™ 5 ARVNG FRERIR A RAT b (0] 77 76 2. 3%
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