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Effects of three types of biochar on bioavailability of cadmium in a red soil and a yellow soil

XIAO Rui-fang'?, SHEN Pu-cui®, ZHAO Xiu-lan'*

(1.College of Resources and Environment, Southwest University, the Key Laboratory of Eco—environments in Three Gorges Reservoir Region,

Ministry of Education, Chongging 400715, China; 2.Chongqing Key Laboratory of Agricultural Resources and Environment, Chongqing

400716, China; 3.Agriculture Committee Shizhu Tujia Nationality Autonomous County, Shizhu 409100, China)

Abstract: A pot experiment was carried out to investigate the effects of three types of biochar—peanut shell biochar (PSB ), bamboo biochar
(BB) and wheat straw biochar(WSB) on the bioavailability of cadmium(Cd) in a red soil and a yellow soil. The biochar was applied at the

rate of 5%. The results showed that the pH values of the red soil and the yellow soil were increased by 0.12 to 0.59 unit, and 0.21 to 1.00 u-
nits, respectively, the contents of organic matter were increased by 35.43% to 83.34% and 52.14% to 142.82% respectively, but the con—
tents of available Cd were decreased by 12.8% to 20.1% and 17.7% to 29.9%, respectively. Although the highest decrease in the available

Cd content was observed in the PSB—treatment for the red soil and in the WSB—treatment for the yellow soil, there were no significant differ—
ence for soil available Cd between the two treatments. The growth of corn seedlings were, to a certain extent, inhibited by biochar application

in red soil, but were promoted by application of PSB and BB in the yellow soil. The contents of Cd in the shoot of corn seedlings were de—
creased by 19.63% and 23.10% for the treatment of PSB and BB, respectively, in the red soil, but the Cd content in the root was increased

by 14.88% for the BB treatment in the yellow soil. The other treatments had no significant influence on Cd contents in corn seedlings. There—
fore, it is concluded that although the biochar could decrease the content of available Cd through increasing pH values and organic matter

content of soils, the effect of biochar on Cd content in plants varies with the types of soil and biochar.
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MHETE
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1

o AEAFE IR AT N FEFF 0 A F A\ sefb
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3 1,

BERKYI N T (Zea Mays L), hFh 75803 5
1.2 X Iwigit

A AE VT KR E AT IR % 0.33
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AR ) . FEAESER . AT R FI/INEZREFF R 4 A4k
P RRAbIE 3 ANESE . A S N AR AR T
A KR S0 H - S o AR b 5 0 A I 4 SR o
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Table 1 Physiochemical properties of tested soils and biochar

Bl Sy e A
2135 I TR FE IR s INFEREFE B¢
pH 6.09 5.77 10.33 10.48 1023
FHES F2c 4 i CEC/emol kg™ 18.93 15.48 — — —
HHL/g kg 12.13 9.43 189.11 102.48 235.50
B A/ ke 0.25 0.32 7.46 8.24 6.26
A A/ mg kg™ 57.36 41.33 — — —
A3/ mg - kg™ 14.89 21.71 — — —
R Img-kg? 11696  91.84 — — —
B Img kg 0232 0.280 0.132 0.121 0.283
R MA(60 H )/m?- g — — 12.17 27.66 16.89
R . . » FROE ek EIE | FEL WM EE D5l C-H. %ié%ﬁﬁ%\w&%\
J57 Ak C-H ik C-0 i C-H FEAL C-H Rk C-0




2017 £ 5 H

VB LA« A ) TR X £ BT A A S ) 917
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R B HE R TN 5E L A1 B 1R F TENSOR27
e B AR 2T AP S54SR
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RBARRTHE T 22508 AP A AR il B
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2 GRS

2.1 HYFRARXT 1% pH BRI ZNT

pH J& TR —TOE . W IR — P i A5 i 1 11 o
SR 2R TE I S A T B e R 1 pH R R
SR LR EUEE e N k2 — )
Jo e S B, HLA R MR Y RE T, PI A RURRAIG
IR fE L pHY, R 2 F M, 5 CK ML,
BIMAEA: 76 ¢ TR AVINZ REFT e 2145 pH 23 42
= 0.59.0.12 F1 0.49, B3 pH 73514 & 1.00,0.21 F
0.81, ¥k 3| B E 1K (P<0.05) . MR SEOWFSE K&
B, FE TS g L T A N 1928 V0 ik KRS RS A
B ARERT AN REN 2%, 45 d )5 43 pH {E 5 51T
BT 0.98.0.76.0.63 F1 0.52; Cui ZEMHF5Y 3B | jta fin
AN Te] i /N 22 R A A 00 o e A A i 75 e 3% pHL
P& T 1.8%~22.6%, AWFRAIEERE FIRGERHEA
—3, TERTA LI, 138 pH B3 R BE LAAE A 7¢
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Table 2 Effect of biochar on basic properties of tested soils

aR: pie
Hb s ] ]
pH FAHLF/g kg pH HHLi/g kg
CK 6.05£0.03d  21.73x0.38d 5.77+0.01d  16.86+0.45¢
S 6.63+0.03a  29.43+0.67c  6.77£0.02a  25.65+0.39b

e 6.17+0.05¢  31.63+0.21b  5.98+0.01c  26.79+0.49b
INEFEFFR  6.5320.04b  39.84+0.38a  6.58+0.02b  40.94+0.73a

T SERFR N I (R s RSV S /NG R R 2R R
[Fi) 42b 340 ] 22 55 7k i 5 7KAF-(P<0.05 )0 IR

Note: Results are expressed as mean + standard error. Different lower—

case letters indicate significant differences in same column(P<0.05). The

same below.

HHEHRMBRA(E 1) WS b
PR A BE FP AN L SRR YR OB D S e 2 i8R
B, LR o) B3 pH AR FHE Toi T-213% . iX ]
A5 BB A BH 2 1 s IR 22 iP5 A O

A ML A ) ) E AR — R
M) L SR T A EE N —, WA K
J& L LU R g A ML Y 0 2 4R R (P<0.05),
HIFER S FoRA S E Sk, HEWRERZH
Ak, fi i 2 5 s R A O, A AT R R AR ) T
P A HUAR A AR R AT B 1 - A
BUBs A 100, T A - A AL At v e B B LA/ N
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142.82% X 5/NZREFF AR By A BLB & it R A Ko
22 YRR LIEANE Cd EENEN

ARG A SR TR RE A AT W SOR) FH Y
A3, H LT AT, SN A P B e 2 A T PR 1
HERYA R Cd & (P<0.05) , 26 B A Wy 5 o o 9 b+
5 Cd HABMLIER . ferE7em AT hRI/INZEREFT ¢
REPRF 2T e A % Cd SR IR 20.1% . 12.8%F1
17.1% , AAEA: 5E R A BRI AR R 32 5 K, (HAB AR 58 05¢
INZERERT e 22 ] ) 28 S W 25 (T s e A 8% Cd &
BB A 23.5% (17.7%F1 29.9% , R K T41
B X R B e Cd BB bR T2
B N R e AAE A e Cd Y EEARRICRIE TA4T
<o BT, AW e AT R 38 Cd A B E o K
FEWFFT e SE e 39 pH FIAE L 5+ 3
SRABESTENELERNE, ML REY, 20
BOME AL Cd F it 55 pH fAH C R 505300 R -
0.86%* F1-0.71**, 545 ML 1Y AH & R £ 7 51l o -
0.727%% F1-0.77%%*, i@ii*&ﬁ%ﬂ(%?“(r<10,0.01)=0-71 ), %%

0.18 [1cK

- C

IE /NEFEFF S

B

015F [ b

0.12

0.09

0.06 &

1 HEARL Cd i /mg kg™

0.03

() Fermmentennnenn

am A
ANTF]/ING SRR [ — - AN [ b B ) 22 5325 88 25 7K - (P<0.05)
Different lowercase letters indicate significant differences(P<0.05)
I &Y BRI T EER Cd FEHFIT

Figure 1 Effect of biochar on availability of cadmium in soils
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AT A 4 R B, ORI ARG 33 d, /g
FEFF e CAS IR hy 2.4 (12 .48 t-hm?) X% F R AR A=
Wy e 5 AN R R FE I T, L e ) s 22 0 ol 1 P
R, FTRE S B AR 0 e i R EAR L L o i
53 W e ) A e B - N R A [T, AR T

SR RCR, TR T R R A R BRI b
K IR S it FH /N ARG R i 1 FH TR 4 TR iR e 1,
Rt FH A (5 t-hm ) A EE , it FH 2 9 ¢ (10 t+hm™)
gy M o SLES 7 (5| RIS B S A EN O 1A AN T S &
AELE T BT B X E RGN B P A KA LD 3R Ry
P A v R U, BB AR SR A E P A
F A5 ) PR = 9 S P AN [D T 5o
2.4 EMIREREKRLE Cd RERERZHHN
AN ] A B K 4l AR B A M R Cd 5
RS RRNZE 4 s, 5 CKAHEL, 2rseh AR W i e
X BT Cd & A2 AN B2, /NZ REFT 4t £
KM Cd e m R g (EAE A 578 ik FNAT i
il TR b3 Cd 5 0 AR, BRI 43 51k 19.63%
F1 23.10% ; B BRAT A HTARER Cd & 0 e
Gh, HACFERR A IR Cd R ZERIR R #,
XHE— A UL, A= W ) T K AR Al B35 Cd 7
F14) 5 M K] = 3 60 A= 49 5 e S U P AN [) T S5 o
MM (F S)ZE R PR, Wb 3 o 5 RARSH
Ftth B9 Cd & 5 48 pH, AL S AA R Cd
A A B2 R AEY TR RS S T 4%
pH FIA LT & &, AR T 3 Cd B 2, (HIF:
AN—ERERRRAE Y ) Cd i X T RE S HIXT Cd
R SZ 345 U2 T R 2T K
MR R (M IR E SR & AR AN AR
HOFRESRE R FIR-IR A AR 1,
LA TR, PR, AT FORYEAN Cd

R 3 EYRARNERYEERKNZMN
Table 3 Effect of biochar on the growth of corn seeding

i A AR G
e Ak = »
P /em T E/g-pot”  Hy EFFTH /g pot™ P /em T E/g-pot”  Hy EFTH /g pot™
CK 90.83+0.36a 3.53+0.04a 8.49+0.21a 87.08+1.82b 3.44+0.14a 8.31+0.28b
AETEH 93.47+1.87a 3.06+0.12b 8.19+0.55a 96.37+4.01a 3.78+0.30a 9.26+0.25a
e 89.13+3.01a 3.33+0.13ab 7.76+0.49a 91.53+1.79ab 3.25+0.24a 9.46+0.21a
INZERERT e 87.47+1.81a 2.96+0.20b 5.58+0.23b 87.00+2.43b 3.32+0.13a 7.22+0.48¢
&4 EMBRM ERGEE ML Cd BN
Table 4 Effect of biochar on the content and transformation of Cd in corn seedlings
G ab T “UR - R -
M /mg - kg Mo _E ¥ /mg kg R R B(TF) R /mg kg o b iB/mg kg R R H(TF)
CK 19.83+0.99a 12.38+2.08a 0.62 18.35+1.14b 9.11+0.68a 0.50
TR 21.43+1.72a 9.95+1.09b 0.46 18.45+0.72b 9.96+0.54a 0.54
lpa 19.08+0.51a 9.52+0.87b 0.50 21.08+0.65a 9.89+1.21a 0.47
INZREFF ¢ 20.41+0.40a 11.96+0.41ab 0.59 18.90+1.24b 9.76+0.49a 0.52
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Table 5 Correlation between Cd content in the root and root of corn

seedlings and soil basic properties

13 it pH AHHLBT G

Z15% LS 0.422 0.094 -0.373
Hh b3 -0.230 -0.096 0.382

i RS 0.510 0.264 0.261
i E 3B 0.303 0.397 -0.260

s REYNT 1, RBOVHGRSH B3 X ATE
Cd FER Z XA P B 23 AT AL 0 50 A= oy it
213 b Tk 2h ) Cd 56 RBERAR, 452k
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