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Effects of Applying Lime and Organic Fertilizer on Cadmium Uptake by Rice
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Abstract: Field experiment was conducted to investigate the dynamic changes of soil pH, organic matter and
cadmium (Cd) content in soil and Cd accumulation in rice organs at different growth stages under applying
different amounts of organic fertilizer and lime. The results showed that Cd content in different organs of rice
at the maturity stage followed the order of root>stem > leaf > husk > brown rice. The application of lime
could increase the soil pH. At the tillering stage, the soil pH significantly increased by 1.35 and 1.84 units
under the treatment of low amount lime and high amount lime, respectively. The application of organic fertilizer could
increase the organic matter content. Compared with the control, the content of organic matter increased by 6.60 g/kg
at tillering stage and 2.72 g/kg at maturity stage in the treatment of high amount of organic fertilizer. The filling
stage was an important period for the absorption and accumulation of Cd in rice. The application of lime and
organic fertilizer could reduce the available Cd content in the soil during the filling stage.Compared with the
control group, the content of available Cd in soil treated with high amount organic fertilizer and lime significantly
decreased by 52.05% and 46.87% . respectively. Both organic fertilizer and lime could significantly reduce the Cd
content of brown rice, and the effect of reducing Cd followed the order of high amount of organic fertilizer™> high
amount of lime > low amount of organic fertilizer™ low amount of lime, the effect of high amount organic

fertilizer treatment was the best, Cd content of brown rice decreased by 68.20%.

Keywords: cadmium; rice; passivator; different growth stages; soil remediation
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Cd BFEMELSBISRICRZ —, HIE - 1EH
MELSZ S5 B L EDRELM, R L& T
RED L BeAh . Cd B BRI AL B nT iR B R )
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WFFE R WY A WU A AT DAk + 318 0y £ i A
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FRFEAC, VLISE AR A A AR R B, A LR Y
Jiti FH R AT K A AR B FBE Ok b Cd 5 f . b4h, it
AT AT v 4 pH, 9D 3 rh ) T 4 JE T R A
Wik N iEiEt Y RA N R B Tt A K AT R AR
T Cd 1A YA R IF B E & i R3S,
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IKFEA A A F W45 a B A B sl 822 1k, S 52K
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1.1 KB XE SR

AN 8 N VAR R/ RANE < et <R T (g I Y 2
2 KU DU 2243 B LR S e, A R A B Ak M T
W 1, FREACKE AR B 15407, J8 B AN = &R
ARG MR Ry 2 A ORI DA AR 3 Oy 32 OB Y
RS AHLIE 2o K pH i 12,68, 4 Cd &4 0.20 mg/
kg, B AT HLAE A LT & R 353 g/ke, A i
9 19.84 g/ kg WS E N 15.53 g/kg. &H & E N 12.96
g/kg, R E N 0.45 mg/kg, HHA LI pH ol 5.44 4

LTS o8 17.00 g/ kg, A 200 & 10 18.33 mg/ kg, B
fif A iRy 168.00 mg/ kg, M % & K 87.39 mg/kg,
& E o 0.58 mg/kg.
1.2 REgit

HH 7] 350 >R FH B AL I 2 HE S B B/ T AR
90 m” K FH BB R 1, AR AL L, K] 43 /N XS s
BEARR) L PECEE . KRR T & BRI AR, BT T 2018 4R
7TH 22 HBRR11 A 10 B, HEEE 5 A, 55
Bk s (1) CK: AT AN B AR ) 5 (2) LL: B8 AR A & A K
1500 kg/hm®; (3) LM. % IR A & A HLIE 11 500 kg/
hm? 5 (O HL 3 i & A K 2 500 kg/hm?® 5 (5) HM: i
I A PR 22 500 kg/ hm?, BANEEES 3 K,
Jiti A L85 EEL I A ) 5 > e — B
1.3 HmRXEFUE

53 B AE 7K e 1 3 BE 0T b A D) L R S R
KB 0—20 em T IERE G 5 REMOKREAE S . RIERE R
ST )E ik 10 B 100 B, 2 H . KRR
AT VE 105 C AT 30 min, 75 CHETEIEHE, 4
B SR A /K REARE T 20 AR 25 i g 3 AR A, iR
R AR M KRR RE S 4y 9 AR 25 ity R 4 AR L
MR A (0 KRG HE 5 43 R AR 25 b R R R 4 AN
g3 s BUIHI SR R I KRR AR i 3 AR 25 O RS OK R
5 AT BT AT AN B0 S FE AL A

+ 35 pH A H AR 2 (K 1 2.5), 15
AT B A IR R R . R E S
JEA RS 0.1 mol/L iy HCL ¥ W $2 B H 9 45
B Cd &R HNO, —H, O, 1 f#, 13 Cd 4
K HNO, — HCl—HCLO, #E47 W f# . I+ FAr e 9 5
HEAT 0 A o B R T OO i A B gk s
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AR R A RE, BRI X 4 8 pHL A B R A K TE A
BEHAMT AR EL X IR, LL 5 HL 43R 13 pH W 3542
1 a3 R 1,35, 1.84 AN HL (p<<0.05) 5 11 A AILAE XF
pH B ARXT N, LM 5 HM 4351 Hexk B8 25 88
Sy 0.37,0.77 A By, MBI, B CK %) pH
Fhm LIS A AN B pH 25 T Rt L HZ AL
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FHHEAT KB AL B, 5 23 BEM I AR FE L LL R 40,274 B,
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i 6.6 g/kg FEMAMI S 2,72 g/kg, FHAb A
AN CK A7 TC W 3 22 57, LM Ab 316 A AL 5
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030 - B SEH

= E &x3 ,
0.25

Zzza whigH
EEr B

)

0.20

/(mg * kg

H &

CdZ &
o
o

4
e
=3
o3

#

(=]

C

~

VE ¢ e R ) 9 305 R 2% R ) Ak 008 ] — 3004 S Cd
70 2 5 W R KOF (P <C0.05)

B3 AKMENENLIETRSCAIENZL
2.3 AKRMEHIEX KBS Cd EEHNHME
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X R REAIR 53.09 %0 fHAR (25 it iy Cd & 34
BEERF(p=>0.05),
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46.78% (p<<0.05), FEM Frrp, HL 435 CK Z[H
HA W% 2% 5 B 66.79% .
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2.3.2 BRAAH I KFGHFE Cd 4 FeH A
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TERES I AL B A FFRL Y Cd & R/NE R CK>
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