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Effects of Mushroom Waste on the Remediation of Heavy Metal Cadmium in Farmland Soil and Rice Yield
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Abstract Using mushroom waste as stabilizer, through pot experiment of rice, soil and plant samples were collected, cadmium content and

(School of Environment and Civil Engineering, Jiangnan University, Wuxi, Jian-

soil physical and chemical properties in soil and plant were monitored, remediation effect was evaluated, and possible mechanism was ex-
plored. The results showed that the application of mushroom waste could decrease the content of available cadmium in soil by more than
64.0% , the content of cadmium in plant by 27.9% , and the content of cadmium in brown rice by 17.7% , which indicated that mushroom waste
application could increase the content of soil organic matter by more than 30.0% and the yield of rice by 32.9% , indicating that the application

of mushroom waste could increase the productivity of soil.
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Table 1 Biomass and grain yield of rice at various growth stages o/ %
- S BE Stooling stage I Heading period HEAZ ] Pustulation period JE Maturation period —
5 KA
Treatment HF b R b T b iR b Grain yield
Underground Aboveground  Underground Aboveground — Underground Aboveground — Underground — Aboveground
%5 4 Control 0.34+0.09 2.05+0.13 0.79+0.10 3.69+0.20 0.64+0.13 6.15+0.86 0.89+0.12 6.43+0.44 3.53+0.13
WA %5 Agaricus  0.33+0.06 2.35+0.16 0.83+0.14 4.72+0.14 1.08+0.14 8.21+0.10 1.23+0.14 8.23+0.14 4.69+0.14
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Table 2 Soil enzyme activity mg/g
s S BEM Stooling stage FiliEE Heading period HESZ I Pustulation period JEE Maturation period
b e iz L -
Traont e W e W e W e W
Saccharase Urease Saccharase Urease Saccharase Urease Saccharase Urease
2514 Control 10.83+0.05 1.61+0.05 4.93+0.05 2.41+0.05 4.58+0.05 1.86+0.05 5.32+0.05 2.12+0.05
XA i Agaricus  12.98+0.05 1.77+0.05 6.41+0.05 2.64+0.05 7.17£0.05 2.44+0.05 7.27+£0.05 1.30+0.05
bisporus
#3 EKARRBEREHMERTECNEE
Table 3 Total biomass and soil C,N content in different periods of plants
SrEE] Stooling stage FliEEY] Heading period V3% 3] Pustulation period JZ Y] Maturation period
b BAEYE CoE NORE AEPE CEE O N&E  S4APE CHEE N B4R C&E N&&
Control Total Carbon  Nitrogen Total Carbon  Nitrogen Total Carbon  Nitrogen Total Carbon  Nitrogen
biomass  content content biomass  content content biomass  content content biomass  content  content
g % Y% g % % g % % g % %
25 H Control 10.70 1.60 0.01 17.87 1.61 0.06 19.88 1.59 0.12 16.99 1.60 0.09
WA i Agaricus  15.03 1.81 0.02 23.03 2.11 0.10 28.59 1.94 0.16 23.16 2.08 0.13

bisporus
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Table 4 Total cadmium content in various parts of plant and soil active cadmium content mg/kg
o SrBE Stooling stage FilfH1Y] Heading period WESZIY] Pustulation period JEAH Maturation period
T R ENF B WA & R WA W R WA E fpR 1R
Root Stem Soil Root Stem Soil Root Stem Soil Root Stem Seed Soil
== 12.18+ 6.25+ 1.03+ 7.94+ 2.89+ 0.89+ 12.52+ 3.03+ 0.86+ 11.20+ 4.63+ 2.83+  0.71x
Control 0.05 0.05 0.03 0.05 0.05 0.03 0.05 0.05 0.03 0.05 0.05 0.05 0.03
ML g 7.68+ 492+ 0.34+ 5.33+ 231+ 0.30+ 8.72+ 1.87+ 0.19+ 8.65+ 248+ 233+ 025+
Agaricus 0.05 0.05 0.03 0.05 0.05 0.03 0.05 0.05 0.03 0.05 0.05 0.05 0.03

bisporus
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Table 5 Soil Cd morphology in different periods mg/kg
RIS PAN (e VAN N
A TERE  gmpsien  BWEKERRISSE eppmmmmsias mas dm
. . Interchangeable . g Ferromanganese hydrated . . ;
Growth period Carbonate-binding . Organics and sulfides Residual Total
state oxide bound
SrBEH] Stooling stage 0.21 0.12 -0.005 0 0.09 3.38 3.80
filiFH Heading period 0.16 0.13 -0.003 0 0.08 3.57 3.94
V3% ] Pustulation period 0.28 0.02 -0.007 3 0.07 3.62 3.98
JEY] Maturation period 0.16 0.03 -0.001 4 0.07 3.65 3.91
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Table 6 Correlation analysis of soil enzyme activities and different forms of cadmium

Besh [‘Ej{%ﬂ;ﬂkﬁ
CIEES S e A AN % . e
57 UEBE  omax  ARBEES AW man mmw W
N Interchangeable Ferromanganese WAL 4564 .
Factor Carbonate- . . ) Residual Saccharase Urease
state L hydrated oxide Organics and sulfides
binding
bound

A 22 7% Interchangeable state 1.000 00
RIREL 45 & 75 Carbonate-binding -0.421 22 1.000 00
BERK G EE 55 -0.956 60 0.146 77 1.000 00
Ferromanganese hydrated oxide bound
ARG ACPIES 5 2 -0.461 27 0.987 05 0.205 29 1.000 00
Organics and sulfides
FRAAS Residual -0.067 60 -0.701 73 0.249 85 -0.762 34 1.000 00
RERHG Saccharase 0.156 31 0.396 64 -0.232 95 0.502 52 -0.919 57 1.000 00
Wk Urease -0.313 86 0.321 14 -0.499 26 0.169 11 0.052 03 -0.378 89 1.000 00
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