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Abstract: [ Objective ] The effects of biochar from mushroom bran on the forms of heavy metal copper and the

absorption and transfer enrichment of corn in sewage irrigation area were studied, and horizontal comparison was conducted
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on the effects of three kinds of mushroom bran biochar, corn stalk biochar and rice husk biochar. [ Method ] The forms of heavy
metal copper, the heavy metal contents of various parts of corn and the transfer and enrichment coefficients of different parts of
the corn to heavy metal copper were analyzed by the application of five kinds of biochar in the soil of a sewage irrigation area in
Shanxi through pot experiment. [ Result ] Under five different biochar treatments, the exchangeable copper content in the soil
was lower than that of the blank control. Among them, the EXC-Cu content in the soil was the lowest under LC treatment, which
was 1.005 mg/kg, 31.4% lower than the blank control. The CA—Cu content in the soil of all treatments was reduced compared with
that of the blank control. Under the HC treatment, the reduction of CA—Cu content was the maximum and the value reduced to
5.91 mg/kg, which was reduced by 40.65% compared with that of the blank control. Except that the R,0,—Cu content under HC
treatment increased by 2.25% compared with the blank control, R,0,~Cu content in soil of the other four treatments decreased
slightly. OM—Cu content changed inconsistently. RES—Cu content of all treatments was increased compared with that of the blank
control. Under the HC treatment, the increase of RES—-Cu content was the maximum, which was 104.55 mg/kg, 15.76% higher
than that of the blank control. The transfer coefficients of corn to copper under various treatments were all less than 1, while the
enrichment coefficients changed differently. [ Conclusion ] All of the five different biochar could increase the inactive Cu content

and decrease the active Cu content in the soil, which provided some scientific basis for the effective utilization of biochar and the

decrease of the effectiveness of Cu content in the heavy metal contaminated soil.

Key words: mushroom bran biochar ; heavy metal Cu ; corn; transfer coefficient; enrichment coefficient
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Table 1 Basic chemical properties of five kinds of biochar

P Eoe i ES 5
W ks HHLE AT A i o R
- . . Total nitrogen  Total phosphorus ~ Total potassium pH Electrical conductivity
Treatment Water( % )  Organic matter ( g/kg ) CEC (cmol/kg )
(g/kg) (g/kg) (g/kg) (ds/m)

LC 13.34 770.25 48.46 2.36 1.29 2.96 10.5 2.362

HC 3.44 748.00 15.26 1.16 0.99 1.96 9.41 1.208

PC 7.48 618.58 20.98 1.92 0.86 0.34 9.09 1.278

YC 16.63 814.43 29.61 1.25 1.41 2.44 10.33 2.338

DC 9.81 944.71 44.74 0.55 2.18 2.33 10.82 2.239
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Table 2 Contents of different Cu forms in soil under

different treatments ( mg/kg )
R BRIRERES  BRERAALY)  ANLAE S

T S T 7N R R
Treatment EXC—Cu  CA—Cu R,0,~Cu OM=Cu RES-Cu
CK 1.47a 9.95a 23.60a 369.53¢ 90.31c
HC 1.10a 591a 24.13a 362.25¢ 104.55a
PC 1.42a 6.60a 15.33a 403.27a 96.42abc
LC 1.01a 791a 22.73a 377.97b 102.18ab
YC 1.05a 9.28a 18.63a 400.97a 92 .44bhc
DC 1.06a 8.67a 19.98a 365.70¢ 100.89ab

TE: [FSVEE R NG ISR FE TR 25 B
Note: Different lowercase letters in the same column represent significant

differences.

5 v AS [ A= 9 ok i b B A M8 bR R £R 45
AV H A OV R D, HC AL PR A e b
WK%, BUHIER 591 me/ke, H2S %R FEAL
40.65%, YC Ab¥ bR Eh 45 & B & i
25 A% BRIRA 6.73% , T A7 Ab B P A i /D Y
SRS 22.90%

TESFIARR A9 R A AL B, B T HCARFE +
b L T A R Rl e Al = PO (A=
2.25%2 4, HAp 4R A ELY A B TR, Hidpc
b B S Bk A SR AL W 25 A SR S R D R
Fb s 0 AR 35.04% , Hi& B 15.33 mg/ke,
HWRYCAH, Has AT IEREK21.06%, LC.
DCAH 4 3 2R A 25 6 254 5 143 T R A1
3.69%H115.34% .,

5 Tl AS ) A 1) 5 o b B - 358 b oA AL 4 4 2540
TEANTE, AR, Hd HC, DC A+
e A HLES A A A BRI 1.97% F11.04%,
F34h PC AL PR A+ S A HLES A A S i £
Hbzs X R _E T 9.13%,

5 AN 5] A= 490 5 i Ak - 398 v B o S A

Feas X RSTA BT T, BT 20 HC AR3E,
T E R 104.55 metkg,  HOZS FOU BRI N 15.76%,
T3 A YC A FR 3 AT MLES & 254 5 3 in i i
JE g/ N, AL AS UM RIS N 2.13 mg/kg, 5 FhAbEE
SEFHRED 38.96%.
2.2 5 FAREE Y Bk SRR E K i b AR &AL
& 2R

M 3 A1, 5 RO [R] Az 9 5T i A B oK
Hy EARZE TP E R M S B DC AR T A
FIGHRR , HAE M 47.56 mg/kg, Hoas 6 R R
1 11.93% , Hogy 4 Fpkh B F K25 P 8 4 8 4 5
BT A xR, KA & R/ NEIR Y Le AR
P (38.53 mg/kg ) < HC 4b¥FE (40.26 mg/kg )
< YC AbHE (41.07 mg/kg ) < PC ALFE (42.83
meg/kg ) o LC AbHE K b b3 vp 8 4 Ja 4 5
H 47.27 mglkg, =T X (44.63 me/kg)
5.92%, 535h 4 Fh b FOK M E 4 A i L
235 O BRI P R AIR , B th /NI DC Ak
i (32.52 mg/kg ) < PC AbHE (39.44 mg/kg)
< YC Ab# (39.38 mg/kg) < HC AbHE (39.38
meg/kg ) o 5 PP [R] A= 4 o e A B S I R OK Hb |
RSP E S RS B/ N T E AX I (2773
meg/kg ), 5 P Ab B T R IR S R 5 i /D BIR
A LC AbBR (22.93 mg/kg ) < HC AbFE (23.61
mg/kg ) < DC AL (23.84 mg/kg ) < PC 4bBH
(25.85 mg/kg ) < YC AP (26.89 mg/kg ) o 5
T oK B RS o AR A — B, 5 AP Ak
TR E W T A A X (7.31 mg/
kg ) o 5 Fiab B R KA R 5 i i /N Bl LC Ak
(5.1 mg/kg) < PCAEFH (5.29 mg/kg) < YC
AbFE (5.82 mg/kg) < HC AbEE (5.83 mg/kg)
< DC 4b# (6.24 mg/ke ) o

3 AESEEXM IS E
Table 3 Contents of Cu in above—ground parts of corn
under different treatments ( mg/kg )

Qb E it R Bl
Treatment Stem Leaf Fruit Corncob
CK 43.75a 44.63ab 27.73a 7.31a
HC 40.26a 39.44hc 23.61a 5.83a
PC 42.83a 32.61c 25.85a 5.29a
LC 38.53a 47.27a 22.93a 5.1a
DC 47.56a 32.52¢ 23.84a 6.24a
YC 41.07a 39.38he 26.89a 5.82a

TE: FAVEIE R NG SO R FE FoR 2 5
Note: Different lowercase letters in the same column represent significant
differences.
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Table 4 Cu transfer coefficients of corn under
different treatments
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x5 TRALEBERMATENEERL
Table 5 Cu enrichment coefficients of corn under
different treatments

b3 % it [Es B b % t [Es e
Treatment Stem Leaf Fruit Corncob Treatment Stem Leaf Fruit Corncob
CK 0.372 0.380 0.236 0.062 CK 0.2185 0.0814 0.0516 0.0136
HC 0.354 0.347 0.208 0.051 HC 0.2499 0.0884 0.0519 0.0128
PC 0.392 0.298 0.237 0.048 PC 0.2309 0.0905 0.0546 0.0112
LC 0.383 0.470 0.228 0.051 LC 0.2074 0.0795 0.0473 0.0105
DC 0.427 0.292 0.214 0.056 DC 0.2247 0.0960 0.0481 0.0126
YC 0.400 0.384 0.262 0.057 YC 0.2093 0.0838 0.0549 0.0119
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