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FAP A B 56 TH02(0.4% ) , 2 BE AT IABGE A B K (0.1% ) . AR AMBE BRI KAG 2 T2 ELTRLETLELTH YA,
[ZR]4NLREKESEFL FTRADEZFANET, LBF 409 Cd &R, BT, T, LEAMT 469 Cd &F 55 FALT
45.22% 38.14% ,m5 T, L 2A8k, T, T, & HAKMEF 4 Cd 2F 5 5 $1836. 16% 27.91% ; R B A KRG E vt AR Cd 42 5 L3 m
B4 Cd 2 Z ZaMMMAX F, [ 4] TAEZFARME KAGENGE IR IR LA SR A8 2 7 B RA8 8 23R B 8k 4% Cd &%, Mk
W BeAR KRG T 42 Cd 4%,
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Effects of Improved Agent on Heavy Metal Accumulation in Soil and Brown Rice

LIN Xiao-yan, XIONG Yun-wu, PEI Dong-hui, REN Zhong" et al  ( Shenzhen Techand Ecology & Environment Co. Litd. , Shenzhen,
Guangdong 518040)

Abstract
of improved agent was conducted on a contaminated paddy soil in Chunhua Town,Changsha County,Hunan Province. Setting up 4 treatments, in-
cluding T, ;without improved agent( CK) ; T, :quick lime (0.1% ), fertilizing in soil preparation process; T,:THOl (0.4% ) + quick lime

[ Objective ] The aim was to study remediation effect of improved agent on Cd contaminated paddy soils. [ Method ] A field experiment

(0.1% ) ,fertilizing in soil preparation process; T,:THO02(0.4% ) ,fertilizing in soil preparation process,quick lime (0. 1% ) applying at early
tillering stage. Effects of adding improved agent on rice yield,heavy metal content and soil heavy metal content were studied. [ Result] Rice tiller
and grain biomass had no significant difference among 4 treatments; Cd content was lowest in T, treatment, Cd content reduced 45.22% and
38.14% in T, and T, ,compared with T, ,Cd content reduced 36.16% and 27.91% in T, and T,. In different growth period, stems, leaves and
roots Cd content showed linear correlationship with ammonium acetate Cd content. [ Conclusion] In order to reduce brown rice Cd content ,agro-
nomic measures or adding passivator,could be implemented to reduce ammonium acetate Cd content in time after the booting stage of rice into the

filling stage.
Key words Cd; Improved agent; Rice; Soil
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0 2 DA TR 3 B S B IE AR O 2 X
ELWEA 7 A4 FHHT A A (2015800904008 ) 5 7 A 4 # A+ 5 47
%3t %) B (2014B090903015 ) ; £ ¥ ¥ A 44 i+ %) 5% B
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2 TR SR = W B, KB IR . EETE
AN AIRIEFEELA T, DhA AR R A, >R B £ AR 2 R
7 THO1 [ THO2 M5 A= A ATl Y, I 150 8 A [m] B B 114 it
F 5 20, 34T K IS T, WF AN [ 8 R R K R A K i
SN, 9 4 R A RICR S IR A B 4 S 1 s A
FHL DSBS Cd 5 LA AR i

1 #R5H%

L1 RIeHBR 100 AT R A Kb B R AR s
A, Ja T AR = VIR I e, AT B RRR 2 W, B 2
e GHR B R AT, A F VTR I R L AR RN
17.2 °C 4E¥ H BBIECH 1 600 h, 4R -4t 1 361 mm,
FER IS R e IR S K SR 5 K . 124306 T 4 4
LA AL M i pH 5. 64 0. 10, 4= N 4 & 0. 150 = 0. 020
o/kg, 4> P £ 0.500 0. 030 g/kg, 4> K & 3. 830 = 1. 460
o/kg , FHLT A HE 17.020 £0. 530 g/kg, 4 Cd 2t 0.420 +
0.030 mg/kg, FitfR%%k Cd & 0. 113 £0.005 mg/kg, S5E%
T IEIREE T B R AR UE(GB 15618—1995) AH L (Cd & &
0.300 mg/kg) , 4> Cd 7 HE bR,

1.2 g itk R 7). THOL [ THO2 g IR BRI AE
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EEERERE s A= A7 R, SR WA -0 BT = PRAE B A KT R
AN FHRP (20 -8 - 12) ,SRIAF VLG 1Ak 4 A
FBRAF] . MRS : SRl R B, B R0 P gl W e
IKFERESE TR, B B S TR A

1.3 GRI&iEiT ik 4 AFELT, RN R (CK) 5T, :
0. 1% A= 17 JK , B o IR it ; T, :0. 4% THOL +0. 1% A= 47
IR, R R 5 T, « BB & bR iR 0. 4% THO2 , /3 BERT
B0 0. 1% H: 47 JK . FEALTE S R4, 1 20 AMKER /X,
B/NX A 7.00 m x2. 86 m, FEHLHES .

1.4 HAEEE LRIFARET, U0 AR AL, ¥ B E
FOP, SCA TR BAE , A/ INXE T 98 0.30 m, /NI g 4 HH T
0. 10 m, /N3 3 YAEE A1 RTTSE 1 R, e /NI 5 78
NI |- 55 5 F e ) 3 ( M P 55 0. 80 m) , By 1k /)N X i)
HRIEH K . BoAkmr 1 R, 40 X it 42 A I8, A/ X 1.5 kg,
FEH A4 FR fin el B EIAR R B/ X, N T RS i fe 2
AR B R AN SR AR AR 2R . KRR T
R 2R, T 2015 456 H 18 HIERN,7 A 15 HESAR, Fivl
20 em x23 em, FRHIEAR 4 ~ 5 BRI . FEMYEK
W H R R T

1.5 #HRRESHHNE

1.5.1 HWHESCRES HIE . FRREAER S EE, 1 7
d PR KRG T BENG DL, B WS008 i TR ARG
W) JBERL, AR N R AR B TR 2 BE
W 2R RO AR AR A N OK R ZE I AR
IET AR AE RS INX TR S, SR AR 445 S™ Y il 28
KRS B IFRA IR GHFE , RER 0.5 ~ 1.0 kg, R AR
BHAY ArARIE B ISR A . R E A RK L& T

TP, K AU T 2R HIK o RF 250 ARFE S B U 105
CATH 30 min, 8K )5 65 °C 48 h T, FRH., FRFENET
FHNHRAA . ZERT R HTT e BEHLEE AN, 4 0. 25 mm J¢
T, FR AR BT RURK 46 Cd & &, Y E
48 %l HNO, — HCIO, 5% 4 747 (GB /T 5009. 11 — 15—
2003 ) , H HEFIBOERREN & Cd R E

1.5.2 HIERETCRESAPTNE, 20 TR RT 5B |
ZEREI I AR AR /N DX SR SR AR 25/
XA S” RUHZCRAE 5 A, SRR BE 0 ~ 20 em  JHR S IR G
FE R 1 kg, FEACRAE G L AN AIRE R 48, b7
0,18 PSR E . RN ARRT, B L i A e R
R IE Y IFOFEE T 20 100 H JE i , f02E 5 30 5 4
T8N, HHEAYLE 4 N 4 P pH SRl fb2z 5
M) ™, 4 K 4 Cd #4574 HCI - HNO, — HF — HCIO, i
B - RO S 0 (GB/T 17138—1997) , Cd 7 344
HHCR R R EaR

1.6 HEST  FUEA Excel 2010 4b3f SR SAS 8.1 #;f4:
XPEEIEAT 2 8 g, F SPSS 19.0 Geit o B A it A7 4H 56
AT

2 HRE5HH

2.1 AREKEIKBEEHEM B 1 05,4 b3 E
IKAF AT BENG O F R AR 25 S N U b, 4% b B 43 BEEURN
TRy AR EAIMER R T, T3 T, T, o 3% 2% BN 24
KA R TR 50 B, T4 = KRS R P i . 3k ] 2
RAek B 57 THOL  THO2 343 4 A= W tie , A e o EL AT TR A
BELBPERS, £ L Erh g R A K, 515,
T, bR THO2 38 & A S5 EERENE , T, A A K T,
AbFRGE PR T, AR KRS =R 7 399.8 kg/hm’

R1 KBEOBEEMFRENE

Table 1 Rice tiller number and grain biomass

TR R TREDR R
(st e PR 78 Yield e
Tiller Plot grain ; Yield incre-
Treatment kg/hm”
number biomass // kg asing rate // %
T, (CK) 19.15 +£4.59a 14.34 +1.41a 7 168.20 £703. 80a —
T, 19.25 +2.19a 14.44 +1.04a 7 219.50 £521.70a 0.72
T, 19.75 +6.34a 14.63 +1.96a 7 315.95 £980. 55a 2.06
T, 19.88 +6.31a 14.80 +1.26a 7 399.80 £627.75a 3.23

T RIS AR R F-BER R T i #2557 (P <0.05)

Note : The same letters stand for no significant difference( P <0.05).
2.2 AEEINKBEBUECESEMNHM HhR2 ]
51,7, T, KRG FHRE Cd A i AR T CK AT, FRirh T, b
B Cd 5 (0.23 my/kg) Fefif. 5 CK AfEL, T, T, T4i Cd
BRI T 45.22% 38.14% , 5 T, L, T, T, 4bFK
FAFRL Cd 5 3 BIREAR T 36.16% 27.91%

MARFE A ERALTF , Cd 5 i IOR B/ MR AR ZE 0|

ToRL, H Ty AEPKAS 220 FIAR Cd &4t 4 AP A, X
FIRESE TR U A0 X FEARAE K Cd 5 i A RICR O T 85 6 ik
HE, T REZ T, Az RAERIAE R AN A TR , 55 e A4

fil TR B T, 25 A A 53 BE R RO I R, %o M A R
REAI B B

2.3 AEGEXNTEpH 1 Cd SEMZmM MK 1Al
KA B M) pH B R SEFH R G B S, 72 pE i
KB KAE G TR HES TG SRS , 4 4b 31 1- 458 pH MK
KEVMRRA T, T, T, T, BRI G, 45 Ab 28+ 8 pH M\
KEVMERA T, T, T, T, XAl g2 T T, Ry5rBER U
AR5 A T AR/, R AR S JF A BE ST Bl
+-48 pH 5 (H B B R AR, A=A R ARV E R 1) R 9
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Table 2 Cd content in each part of rice in different treatments

Cd &1 Cd content // mg/kg( DW)

posil

kL e i
Treatment

Grain Stem and leaf Root
T, (CK) 0.42 £0.05a 2.85+0.67a 4.82 £0.67a
T, 0.36 £0. 10a 2.76 £0.32a 4.77 £0.81a
T, 0.23 +0.06b 1.42 £0.31b 3.68 +0.42a
T, 0.26 +0.04b 2.27 £0.83ab  4.32 +0.31a

PR R/ ING FR:F R A B R 25 7 B 2 (P <0.05)
Note ; Different lowercases in the same column stand for significant differ-

ence(P <0.05).
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Fig.1 The variation trend of pH with time in each growth peri-
od in different treatments
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T, AEPARAY Cd 548 5 IR e Cd &5 S 2 AR
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SR B BRI BT 25 i Cd &5 K 7hE Cd &4, HLBE
HRRALE IR R IE R, T SERARR LAY Cd 5 i XK R 2|
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Table 3 The correlation coefficient of rice stems and leaf ,root Cd content and soil ammonium acetate Cd content in different treatments

43 EE Tiller period Zff#l] Booting period TSI Filling period JI3Y] Mature period
b3 0 A nf A 0t A 0t A
Treatment Stem and i Stem and i Stem and R Stem and i

Root Root Root Root

leaf leaf leaf leaf
T, (CK) 0.9450 0.9150 0.918 0 0.918 0 1.000 0" 0.999 0" 0.9950 0.956 0
T, 0.756 0 0.756 0 0.986 0 0.986 0 0.940 0 1.0000"" 0.940 0 0.990"
T, 0.9390 0.940 0 0.976 0 0.976 0 0.8950 0.914 0 0.862 0 0.837 0
T, 0.980 0 0.9810 0.9820 0.982 0 0.836 0 0.971 0 0.995 0 0.994 0

3

e F o 435038 P <0.05 A1 P <0.01 BEKF-,n=5,
Note: # and * #* stands for P <0.05 and P <0.01 significant level ,n =5.

&it (3) P EE IR L Cd & 4 YRR A2 K AS Cd R AR i

(1) 4 AL PRRIKAF - BENG O TR A Wit 25 S R I,
MK ENIMEI R T, Ty T, T, Ji i ek B 504 R a4 55
B T S /KA R AR i

(2)T, ZbBE¥Kr Cd &5 (0. 23 mg/kg) J& 4 bR i
%, H5 T, XFHAARFRAHEL T, T, ZbFEKREFHL Cd & &5
FEAIRT 45.22% 38.14% 15 T, ZAbBEAA L, T, T, ZbHEKFE
ki Cd B4R T 36.16% 27.91% |

SRR R B HHK R ZE i AR Cd 5 i 5 3mSR B Cd

Em BAMEIEAE R,
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