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Table 1 Physico-chemical properties of soil tested
pH
(g/kg) (g/kg) (mg/kg) (mg/kg) (cmol/kg)
4.72 3.76 0.35 0.83 48 7.64
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Fig. 1 SEM images of graphene and graphene oxide
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4 ml 3 ml 8% 60C 0.5<TAE
20 min 578 nm 80V 16 h SYBR Green [



(Generay TM Biotechnology) 0 7
30 min (Bio-Rad) 42 56
GC-clamp 515F 907R
PCR pEASY Cloning KitT3(TransGen Biotech)
NCBI BLAST 24
2
6 1 000 mg/kg
2.1 B- B-
[20] 3
2
100 mg/kg 1 000 mg/kg (24-23]
120 - (A) 7273 GO-100E8SYGO-1000
I RXXI G-100 == G-1000 - (®) %
100 100 —% %
R <
g ¥ YNGR AN
N L 0.‘ KK
= 60 5 S
P 17N K
= L o o
= 5
D 0N
NS K
< K
20 20LH o o
o o
L K] 0
< o
0 1 I 0 “‘ | e 1 |
0 7
120 - 120 )
TTTT T 100 Tk s u
100 = H NSNS 3
= = = NS = S
<0 = = NS NS 5
- — ] — — 0]
¥ 60 = = 60 = = K
= ] —] - ] <
= = ERENIZNE =
40 — = 40} = =
20 — = 20} = =
O 1 E 1 E ] OI — Il E 1 ]
7 42 56 0 7 42 56
AR (d) FEARI I (d)
(GO-100 GO-1000 100 mg/kg 1 000 mg/kg G-100 G-1000 100 mg/kg 1 000 mg/kg )

2 WEARES(A). LLIEAREEB). WL IEMAEEOC). LRI USEO)EN T3 RBAEEEK
Fig. 2 Relative activities of ureases and catalases in Fluvo-aquic soil and red soil treated with graphene and graphene oxide compared
with soil controls
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Fig. 3 Variations of average well color development (AWCD) in two soil types treated with graphene and graphene oxide
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Fig. 4 Phylogenetic tree of DGGE bands and their nearest neighbors in GenBank
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Effects of Graphene on Soil Enzyme Activities and
Microbial Communities

LI Lina"? TENG Ying'", REN Wenjie', LI Zhengao', LUO Yongming'
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In this study, soils were treated with 0, 100 and 1 000 g/kg pristine graphene and graphene oxide for up to 56
days, respectively. Treatment effects on urease and catalase activity, microbial communities were evaluated. Microbial community
sizes were evaluated by using both Biolog-eco plate and DGGE method. The results showed that the introduction of graphene, as
either pristine graphene or graphene oxide, had little impact on urease and catalase activities after cultivation for 0, 7, 14 and 56
days. AWCD values of red soil and fluvo-aquic soil treated with graphene and graphene oxides showed no differences as
compared with control. Only DGGE results showed a little changes of bacterium genera in fluvo-aquic soil treated with graphene
oxide.

Key words: Graphene; Soil enzyme activities; Microbial community



