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Effects of straw biochar on rhizospheric enzyme activities in Cd contaminated paddy soil

SHANG Yi-jie, ZHANG Xiu, WANG Hai-bo, SHI Jing"

(Yunnan Agriculture University, College of Resource and Environment, Kunming 650201, China )

Abstract : Biochar may reduce heavy metal bioavailability in soils through enhancing adsorption and thus modifies enzymatic activities in
polluted soils. Here an experiment was conducted to explore the effects of biochar additions on activities of redox enzymes and carbon cycle
enzymes in the rhizosphere of rice under different cadmium( Cd ) pollution. Results showed that under different treatments the comprehen—
sive value of carbon cycle enzyme activities varied between 1.388 and 12.029 in the rhizospheric soil, while from 0.542 to 1.713 in non-rhi-
zospheric soil. The composite value of redox enzyme activities in the rhizospheric soil of rice was in the range of 0.387 to 1.627, but from
0.167 to 1.201 in the non—rhizospheric soil of rice. The activities of both redox enzyme and carbon cycle enzyme in the rhizospheric soil of
rice were higher than those in non—rhizospheric soil. At 10% of biochar addition and 2.5 mg-kg™ of Cd content, the activities of carbon cy—
cle enzyme and redox enzyme in the rhizospheric soil were 12.029, and 1.192, respectively, which were the highest. Therefore, this rate of
biochar has a remarkable enhancing effect on activities of these two enzymes.
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Table 1 Basic characteristics of biochar
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Figure 1 Composite activity of carbon cycle enzymes in rhizospheric and non rhizospheric soils of rice plant
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Figure 2 Composite activity of oxidoreductase enzymes in rhizospheric and non rhizospheric soils
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Table 2 Composite activity of carbon cycle enzymes in rhizospheric

and non rhizospheric soils of rice plant
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Table 3 Composite activity of oxidoreductase in rhizospheric and

non rhizospheric soils of rice plant

b3 HePr AEARER Z{H yusil HePr AEARER Z{H
CK 3.838 1.586 2252 CK 0.493 0.296 0.197
Cd1BO 3.549 1.117 2.431 Cd1BO 0.387 0.236 0.151
Cd1B2.5 3.663 1.592 2.071 Cd1B2.5 0.959 0.712 0.247
CdIBS 3914 0.542 3.372 CdIBS 0.863 0.409 0.454
Cd1B10 2.781 1.493 1.288 Cd1B10 1.263 1.140 0.123
Cd2.5B0 1.388 0.741 0.647 Cd2.5B0 0.684 0.467 0.217
Cd2.5B2.5 5.786 1.713 4.073 Cd2.5B2.5 1.627 1.201 0.426
Cd2.5B5 5.828 1.711 4.117 Cd2.5B5 0.795 0.454 0.341
Cd2.5B10 12.029 1.149 10.880 Cd2.5B10 1.192 0.721 0.471
Cd5BO 3.303 0.829 2.474 Cd5BO 0.439 0.745 -0.307
Cd5B2.5 2.607 1.524 1.083 Cd5B2.5 0.597 0.167 0.429
Cd5B5 3.263 0.983 2.280 Cd5B5 0.553 0.386 0.167
Cd5B10 3.669 1.313 2.356 Cd5B10 0.839 0.341 0.498
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Table 4 Composite enzyme activity in rhizospheric and non

rhizospheric soils of rice plant

Qb3 PR AR Z{d
CK 1.376 0.686 0.690
Cd1B0 1.172 0.514 0.658
Cd1B2.5 1.874 1.065 0.809
Cd1B5 1.838 0.471 1.367
Cd1B10 1.874 1.305 0.569
Cd2.5B0 0.975 0.588 0.387
Cd2.5B2.5 3.069 1.435 1.633
Cd2.5B5 2.153 0.882 1.272
Cd2.5B10 3.786 0.910 2.876
Cd5B0 1.204 0.786 0.418
Cd5B2.5 1.247 0.505 0.742
Cd5BS5 1.343 0.616 0.727
Cd5B10 1.754 0.669 1.085
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