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Effects of biochar on Cd bioavailability in rhizosphere microenvironment of cadmium—polluted paddy and Cd

content in rice

ZHANG Li*2, HOU Meng—yao'%, AN Yi% LI Yu—jin% LIN Da-song”, ZHU Dan-mei? QIN LiZ, HUO Li-li?

(1.College of Resource and Environment, Northeast Agricultural University, Haerbin 150000, China; 2.Agro—Environmental Protection Insti—
tute, Ministry of Agriculture, Tianjin 300191, China )

Abstract : Rhizobox training experiments were performed to investigate the role of biochar on the pH, Cd bioavailability in rhizosphere and
non—rhizosphere soil and the accumulation of Cd in different parts of rice plants. Results showed that the soil pH value has a rising trend
with the increasing proportion of biochar. The available forms of Cd were declined under different dosages of biochar in rhizosphere and
non-rhizosphere soil, with the maximum reduction of 13.9% under the treatment of 50 g+kg™ biochar in rhizosphere soil. Cd concentrations
in the first and second layer in non—rhizosphere soil were significant decreased under the dosage of 100 g kg™ biochar, resulting in 27.4%
and 22.9% reduction, respectively in contrast to the control, but for available Cd concentration in the third layer of non—rhizosphere soil, it
was significantly declined under the middle dosage of 50 g kg™ biochar, and decreased by 29.2 compared with CK. The application of
biochar reduced Cd accumulation in different parts of rice. There was a significant difference (P<0.05) in root and rice under the content of

50 g-kg™ biochar compared with control treatments, and dropped by 49.8% and 81.2% respectively. The maximum reduction of 28.2% and
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47.1% in Cd concentrations in the leaf and rice husk was got under the dosage of 100 g-kg™ and 50 g-kg™, respectively. It was observed that

application of a certain amount of biochar can improve pH value of soil, and reduce the bioavailability of Cd in soil and Cd absorption in rice.

Keywords: biochar; rice; rhizosphere microenvironment; Cd; bioavailability
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Figure 1 The root box of rice cultivation

1.3 HRRESHHT

R KRG, UL E SRR W
AR RKFERE G B SRR vk, I AR AiKIE G, 4
Bk FE5T ZEHFIAR T 80 CHEA N ME T, K5I 2
Cd Frig. RELFERT, FEAHIFZE—Hhi e iR N6
R, NI A3 B R AR FEAR PR 1.2.3 em AYAEARPR 148 (43
FHEVEIEMRPRE 1.2.3) I RmIRS AR B ERED
HRPR 3R EHE D FHE R R BB L8, F6 T RS
TEML AR E Y ] 5256 2 Al Bk o R3ERE X e
IREGS) BEGE 10 B, 740, 14 pH DL 1 mol- L
KCl AR B, R AL o 138 Cd A 3K
ATEWE . FREGT 2 mm i AT LA 125 ¢ F
100 mL B3RP H, WERRINA 25 mL DTPA 124251, %
SR E TR, LL(180+20) remin™ FY 3 FE7E
(25£2) CT =% 2 h J5 338 T 100 mL #EGE A,
JE IR A BT E R Cd it A
i Cd 5 22k FH] HNO;-HC10, i Ak | J5iF- M i o3
TR -
14 UEE&

JE 1 W A 43 56 6 BE 3 (Solaar M6, 38 [ $1HL 23
F]) s BB LA (101-3A , R ZEHT ek 5 A
RS ) 5 TORUAE P R ML (FZ102, R HE 28 W R AR

WA BT s 1 H R AEAL(FT102, K ZE HrkE
AR A PR H] ) 5 R (EH35B, Jb 5T 31 28 8
IR ABR AT o
L5 BIEGIT AT

JH Microsoft Excel 2003 ,Origin 8.6 43 #7 £ 4 . 1F
K, SPSS 16.0 GLit st Turkey I TS 00T, W%
PRI P<0.05, 28 a5 R U/INE S CF R RoR o

2 HERESN

2.1 EWREM TRESIERBR L pH 4L

ME 2 0T FH, AW AN [ K M1 M2
M3 5% BEAH EL, ARBRZ 158 pH (H 0 BIHE T T
0.02.0.06.0.08 ™A, K B A= W it T & 38 n , 4= 4%
pH BRI 0 . JEARBRES 1.2 )2 13 pH {HAR R SE
TSR BTS2 1 )2 3 pH {EAE M1 4b
PR TFRET 0.01 ANERAT M2 1 M3 ZbFET 435 F+ 25
T 0.08.0.13 45l AEARBRES 2 J2 4% pH {H7E M1
SEPER R T 0.02 B, M2 F1 M3 40 FE pH {85351
LT 0.18.0.25 LT (HIFARIKF] B EE2E R (P>
0.05) . AEARPREE 3 J2 1+ pH {HAE M1 M2 1 M3 Zh3
TR, R E T 0.41.0.93.0.79 SHAT
2.2 &R SRR LI Cd BRSSEREE
2.2.1 AW B AR PR A RS Cd S RN

MNP 3 AT, A EC X IR A2 A [ R A B
T Cd MARE S /AL, HRE TG LA
g, Hidh M1 M2 1 M3 9 REIE 2351 A 7.6% 13.9%
1 5%, v WARPR 13 Cd (A RES & R M2 A HE R
BESTUIITN
2.2.2 AW AR PR A RS Cd B 22 m

E 4] IEH, 53R, SAERPRZ Cd

COCcKk  EMm2 {a
| Em B3 adal
| bbaa g
P N .24 agda i}
6of e 18 |
o, 1
% P E
Hogb
COREE R U R 2 SR 3

B2 EYR RS T35 pH B2
Figure 2 Effects of different dosages of biochar treatment
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