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Effects of biochar on carbon metabolic capacity and functional diversity of soil microbial communities under
Cd contamination

ZHANG Xiu, SHANG Yi-jie, XIA Yun-sheng, ZHAO Qing—qing, SHI Jing"

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Cadmium(Cd) contamination in farmland ecosystems has become more and more serious. Biochar(BC) are known to bind heavy
metals. Whether BC affects the functional diversity of soil microbial communities in Cd—contaminated soil is unclear. Here a pot experiment
was designed to investigate the effects of BC on carbon metabolic capacity and functional diversity of soil microbial communities in Cd con—
taminated soil, using Biolog—Eco micro plate. Application rates of BC were 0%, 2.5%, and 10%(W/W ). The AWCD (average well color de—
velopment) values, diversity index, carbon source utilization characteristics, and the principal component analysis results all showed that
though the degree to which the soil microbes in four treatments used carbon sources was different, applying BC generally improved carbon
metabolic activity and functional diversity of microbial communities in Cd contaminated soil, with 2.5% BC having the greatest effects.
Compared with the control, McIntosh index of soil microbes was increased by 70.59% and the uniform degree of the species in the coenosis
experienced huge changes. The utilization ability of carboxylic acid and amino acid carbon source compounds was increased by 10 times
and 5 times, respectively. However, such utilization ability of carboxylic acid and saccharide carbon source compounds was increased at low
rates of BCs(2.5% ); while that of amino acid carbon source compounds was elevated at high concentration of BCs(10%). The difference be—
tween two BC treatment groups and the control treatment group was mainly caused by carboxylic acid, polymer and other carbon source com-
pounds.

Keywords: biochar; heavy metal; Cd; microbial functional diversity; Biolog
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Table 1 Physical and chemical characteristics of soil
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Table 2 Physical and chemical characteristics of biochar

| pHf  BET lL[fi#m> g CEC/emol kg’

FEFFHE P A% 9.03 23.26 185.56

- i/ Wows BfREY =/

e o fif ﬁm@ ﬁxﬁuﬁi Wﬂfh EEE'F%Z
g kg mg-kg mg-kg 1S+ em
b+ 535 4426 64.55 99.05 420

T R — ) 2 W) A 7 R0 R b A AR B,
AT LR 2.
1.2 I8t

S R FE AR AL S0, 6 FH 3 3 SR A , A
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1.4 #iEALIE

AR SCR OB AL 687 39 28 Ak 2% (Average
Well Color Development, AWCD )4 i + 3 {4 W 5% {4
15 . K F Shannon #8544 . Simpson $§%(5 McIntosh

B BCERAE A WV T RE A SEge B8l i Jr

22457 M A0 FE B4 3 B B SPSS 19 84 58 B, Excel
2007 K, BARBHE A I A AT I 3,

2 ZEREHH

2.1 AEAET HEBEMRFEIEREL
AWCD AL PR B IR A 26, 2 L0



KA IMERF 517 EIRRET .

1310
xR 3 XHFEHFELELN
Table 3 Formulas for index calculation
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Figure 1 AWCD changes of soil microbial community

during incubation
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Table 4 Diversity and evenness indices of soil microbial

community in different treatments

hbyE Shannon $§%¢  Simpson 8%  Mclntosh $§%X
CK 2.29+0.09ab 0.88+0.02ab 3.43+0.30a
BO 2.17+0.08a 0.85+0.04a 3.06+£0.42a
B2.5 3.04+0.09¢ 0.94+0.01b 5.41+0.11b
B10 2.50£0.11b 0.91+0.02ab 5.03+0.24a
TE R B A X bR e 22 . 5B S AN ) Bk ) R 22
FIR B E KT (P<0.05).,

Note: Data in table are mean #standard deviation. Data with different

letters within each column show significant differences ( P<0.05).
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Different letters within each compound show significant differences
(P<0.05) between different treatments
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Figure 2 Utilization rates of six kinds of compounds by soil

microbial community
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Figure 3 Principal component analysis of utilization of six kinds of

compounds by soil microbial community
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