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Impacts of Optimized Agronomic Regulation Management on Cadmium Absorption and Accumulation by

Late Rice

CHEN Zhe, TIE Bai-qing’, LIU Xiao-li, LEI Ming, YUAN Xiao, DA Dao-zhuo, YE Chang—cheng

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: An in situ field experiment was conducted in a Cd contaminated paddy soil to reveal the effects of optimized agricultural manage—
ment strategy on Cd absorption and accumulation by rice, in the smelting area of Hunan Province. Taking hybrid rice (named Zhong you
978 ) as an sample in this experiment, lime application at end of booting stage combined with following continuous water—logging was select—
ed as optimized agricultural management, simultaneously traditional agricultural management as a control. To evaluate effects of optimized
agronomic management on Cd uptake by rice, the concentrations of Cd in different rice tissues at five key growth stage were examined. Re—
sults showed that, rice yield increased by 33.24% in optimized agronomic management of lime application and subsequent continuous wa—
ter—logging treatment compared to control treatment, Cd concentration of brown rice decreased by 39.32% compared to control treatment.
So, lime application at end of booting stage combined with following continuous water—logging was an effective measure to reduce rice Cd
concentration standard exceeding risk and showed favorable practicality because of its easy operability, and also can provide scientific sup—
port and basis for food safety production and supervision.
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L5 KIS 7 SR
L7 1 25 I RAR P Y 35% . JEAFE TR 7R

Wi B ER . 2012-12-16

EETA : [H R FOK LI K M5 Je i 5 a7 R WL
WU TE 4 Jm 1 RS Ye s il 4 R 7 (20092X07212-01-05) 5 ]
B AR T 575 Y Ag K R R R (20172) 5 4
MAHAET “HeERE AT RSB E R AR YR
{8751 H (10A049)

EBEI:WR &5(1987—), 53  FE o Ak, WH9T J5 In) R IR 15 Qe ity
555 . E-mail ;1dchenzhe@qq.com

*BEEE DM E-mail :tiebq@qq.com

FT LS FIRE K i R T e Tl i H 4™ 3, JLAR AR
(5 (Cd TSR A 2 i1 T 4 e F A
Kz WRGEEEZST, i TH RS
TRHRAFIG S T IR A, JEHERIV R K i 4
Ja iR bR ) RO H P, TR, ey B AR AR oK
W Cd B35, SEBLI R A KA 22 At AR AT THY
K. HAMAVFZRTAINS R FRFEERRTK Cd &
IOETE, A5 R IR — Rl R BB R i
AR RV A ROt AR R FR g R 512, S5 41, BT ]



BRSO R LR AR K RO 246 1 B

1303

KA HRE it T - S AR A AT e AT B S A R
QT R AR S AT 5T 2 B KA 3 30 Cd T %
58.2%~84.1%", FAHPAENFSY T Cd 154 13 FOR[RIK
A3 TR T T KRG AR KRN Cd MR 1 5, 45 R 2 B
VS KA P S RRAIR T KRR R ) Cd VR 3 R,
{H K B3 22 LKA 42 A B HARR S /K 1 2 00
f&%, I BB MBS R Cd 75 3eikid 3,
TR B R B8 Sl T 5% /K R 42 B 0 Cd B8 AR
RGO B A o A7 BE U g MR 2 55 e Ag
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R ER 2 500 g, FHACHRKGFE 5L ERRE B, 3 100 H
Je T , PRAT T 3% B RS R b .
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KA SRR o bR (H - Cd 1y & R4
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1.2 iR5&i& 3t

A0 1 B e 2 A DI T R TG IX b SR BT
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CK F1 ARM 4b¥, FRAbBEEEE 3 AR /NX, AN
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m*(6 Ty ), ELAA /N X AR B B i UL 2. RUIE Rt
FE R 170 kg-hm2(4i% ), N:P,0sK,0=1:0.5:1, H:H,
RIEFIRE 4y FEREFIE LG L BF 50%fE3EAE , 20%
YERBENE , fE4R RS 8 d it FH 5 20% VEFEAE , ZEFE 401k
1t 5 109 ERINE , FAEFIREIANE T o BT A5 EEa%
JNE, A ERAEREE . FRAE M SEALBR , 509%E RN , 50%1F
B FERE LSRG . 2011 4F 6 F 1 HEEFH,2011
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5 ARM XAH[A] . —ZEMaRCIR I [R] 2 2011 4 9 H
27 Ho 430l Fr8El(7 A 26 H) ZFIH(8 A 14
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Table 1 Soil physical and chemical properties(mg-kg™)

1D pH Pb Zn Cu Cd AR Cd WA R G
CK 497x0.51% 125194835 149.18+3.19  27.06x1.10  4.10£0.42 1.680.13  115.71220.12 997139  65.12+5.22
ARM 4832035  131.5422.45 147.862325 27.45x245  4.29+0.45 1.73:0.16  108.82+33.04 10.05:0.93  66.21+4.63
bR <6.5 <250 <200 <50 <03

TE I (EARE DS s % L IEPRIE Bt bifE(GB 15618—1995, — £ ).

R2 EZHRENE

Table 2 Treatments and detail

ID /N m?

FLARERAE R

CK 667
ARM 667

AN PR e R AR, K238 A 3 AU BT SEAR W 52 I o AR
TE CK LR, T2 REAHEK RS TR 2~3 em BKJZ , S85H 90 g m™ 2ot A B3 SIHit A K i, T ] — B AR

WA, ERVGRIAG 5 d 11 IRZEM 528 Rk v TEE T .
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JH Microsoft Excel 2003 4b 332 36 $5 Fi5 A1 22 11 K]
7, 11 DPS v7.05 Gt ekt ) st 2 LU B A

2 EREHH

2.1 BEEBHBBAREAAIT Cd R 5T ENE
IKFEA A 7 Wl s AR 3 o . CK A
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Table 3 Transfer coefficients of different rice organs

- CK Ab¥A% 5 25X ARM AbFFEiE 250
AR mbZE Eb o 2R mpZE Rt
YEEM 0102 0.638 — 0.084  0.667 —
ZpAEA 0131 0.895  0.833  0.047 0729 0472
A 0107 1191 0513 0124 0.635 0995

Pl 0.119 0634 1465 0.108 0708  0.706
e 0.168 0549  0.689  0.167 1.042  1.247
KB 0125 0781 0.875  0.106  0.756  0.855

HR </ ZE <Fli/ - 150 BH 30 1) SR SRR %) 7 iz e 07 A
X, FLJE R AT RE SRR 5 5 TS TR MY
AR ARG, T %I ST Y ik
N FEKFEFERLA, DL SRS A 100 L i e s, I
P DLEREE FFISE B 45 A A4 L Bl MR ) 25
TR ZETS I R s 2R, RMA R KRR R A
S I PR AR A B o HLE 2 A 3R] 2 2R
AT H, ARM Ab BRFEEARS T MR [ 25 BB A 5 2 e
T HEZEREAR I 58, Ul BB it A K R AR S s
(i) Ay iR Z A AR W SRR SR A o) b1 B A% RS

KA A A B I Cd B = aniEl 1
7N, L 978 MaAR AR R iR A ER A Cd B 43 A 1) A
FUAE AR TR > 250> - ER> AR (A Fe>hE oK ), ST A
WFFE S5 — 20, IKAFAAR 25 A 22 R ik
| Cd W R R, HAASLAY Cd FLR i
NS B A TR ) A T T S T R £ A g 3
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BELEA AR REMES L Cd TR IRAE G &
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FEAIR T 2R SRR Cd & i, Wl 1 XK AR 1521 Cd
BEFAERM,
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PR EE 235120 10.93 (11,67 mg-kg™, 732 -3 rp Cd
TN 2.67 £5F 272 45 . HRER Cd vk B A
FLEH, A 148 Cd E R ny 1.38 f5 A 1.27 £,
I, SR B A 2587 15t o B AR R B Cd 1Y
BORIEA B (P>0.05),
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Figure 1 Concentrations of Cd in rice tissues in different growth stages
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Figure 2 Concentrations of Cd in brown rice and hull

F CK XJKFhE K Cd &5 (P<0.05) ; 7E AU, ARM
XAKAEREK Cd WAL T CK XKAFREK Cd i,

12 4 AT, FEK R BCEA KRR ZE R Cd Y
TR O TR DAARHERTXS AT A R
LA PR (Cd Fr <0.5 mg-kg™) , BOZIX A 77 75
FEAESENE Gk EAEH Cd S EIFAR
TR AR R A e A P RE (Cd B <
1.0 mg-ke™), WM. 5 CK #HIL, ARM [Xif )iz
A RACE LR 1A A% T RSk Cd /Y5
(0.179 mg-kg™), B IR A F] 39.32%, 33k 4 dh DA
PRIE (KK <0.2 mg-kg™), R B SRBGZHE it 148 15166
FERG™ T 33.24%, KRR VA ) F A K2 —Fas
FHEGEERE , S A Tl A P8 B B A ok, X 5 Li 250
HAE Wt A AR KRS RS = 25 ie—8 A AR
SCBAT R 4 B M K A ok Cd, TR A T
ZEREA S R B K R T R R 5 A A K
AHEE, 8 W KOG K R P e N S P SRR, X
R R R TS T AN ) S T IR XS 7K R ™ £ 5 il P F
REELE—H.

I, 7 0T g ML 7Y Cd J5 e vk + 3 B kAT M
KRR, TS R BHIZ ek R AR 2 it ol # 1 1
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Ny

A5 o

3 itig

DN AR e 3 T SR O s = 8
AR RS ZES I > (A FEs oK), A R F 42
TR W38 it A K el R 545 B K A e B K Ak 22
WIS, AKREAR ZERI Y Cd & i b ] S B0
T R AR SR A (A s MR K ) H Y Cd 5 i
FO I 2 BT B a3, R B R IR K Cd 15 44
2| RAF A BHAERCR o AHOCHLIIRMFFE IR R, £ 3Erh Cd
PR A R 52 22 R il 2, o 138 pH 2%
FEEN—NEER, EHESE RS TR
AT

TG FIKFEEREAR A K, 2 ARM
X 145 pH M 4.83 J+ % 6.04,pH Jhi 7 1.21, [AlA,
A Cd SR 1.73 mg kg™ [EZE 1.15 mg-
ke, B EGES Cd F LT 0.58 mg-kg (6 5). Kim
WF 8 CLUESE, Jiti fin A1 A REH = 1458 pH, B AR 1 142
B Cd i, ik 25 fb - 58 Cd RICR . X 2
PN J7 R IR — 2t A AR A 45 B I AR 3R 1T 171
FEL o 185 11, %) B 4 R 1 1) I RS e 7 1 R 0 O —
J5 16 - 48 pH 2 = vl Y Fe Mn 558 T AL
FERA G, PRt 22 0 E 5 i W BT s PRI
PEA IRAAIR:—Fh Al Az 573538 137 FH 74805 S 7%
T H PP REAS TR R Y 1388 pH, BRAIRE 4 AT
YA () SRR, T HAE R MK A 1 bt 3
A RAMAT DSGEE A 8 A s sh 551, e s Ok

5 RHETE TN pH REMS CIEE
Table 5 Soil pH and available Cd contents during the test

N K H B KRR
LD
CK ARM CK ARM
pH 4.97+0.51bc 4.83£0.35¢ 5.45+0.56b 6.04+0.48a

AR Cd/mg-kg” 1.68+£0.13a  1.73£0.16a  1.61£0.18a 1.15£0.15b

T : PR RV NG FEERIR P<0.05 K- 122 5 W3

A AR REKFEEDEL Cd TERBATE

Table 4 The contents in fruit parts and the rice production of 2 treatments in rice maturity stage

Cd &i/mg kg™

hb3p " m P o B /g m
CK 1.021+0.036 0.647+0.072 0.294+0.020 0.295+0.035a 597.2+2.3a
ARM 1.301+0.049 0.921+0.051 0.286+0.014 0.179+0.011a 894.3+1.6b

[ 50R £ 1A 73 (GB 2715—2005) <02

Tk AR RRE(GB 13078—2001)

<OS5(SHRG FERATED) < LOCKHE)

TE R P ECT N 3 N RIS ; ISR R NS S0P REOR P<0.05 K¥ ERIZER B4
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(2)FH HoX BRACER IX, R el R —R 2 27 A it g
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FMAE PAARME , [F]B KRE =i B 54 33.24% .
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