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Uptake and distribution of Pb and Cd by hybrid rice in soils
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Abstract: In Jingxing village, Changsha city, soil samples and their
respective hybrid rice samples were collected. Based on the content of
Pb and Cd in the soils and hybrid rice, whether put in lime before
heading had an effect on the accumulation and distribution of Pb and
Cd was analyzed. The results showed that, in the common red soil,
94.20% of Pb was distributed in root, only 54. 00% of Cd was dis-
tributed in root. In red soil with lime, the total distribution of Pb and
Cd in root. stem and leaf were increased 2. 20% and 17. 20% . but
the distribution decreased by 0. 78% and 11. 30% in unpolished rice.
In red soil with lime, the bioaccumulation factor in unpolished rice
was 0.02% and 2. 60% less than the common red soil. Therefore,
lime can be added to the common red soil before heading to decrease
the accumulation of Pb and Cd in the unpolished rice, which provided
a measure that was affordable and suitable for farmers to reduce the
content of heavy metals.
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Hos s 1) 4 AR [R5 1 R 5 50 m B 4 A HORE L 7E 5 A
HORE 855 R SE TR B 5~ 20 em Ay £ B8 A3 4 38 7 (K
K 5 A HURE IR A 3 S35 O — A B O Y 2 5
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1.3 HEmByATALE

L3. 1 ZRKAEAR 25 70 RER AT AL B B R A2 i 2%
PORRERE il 73 ARG M 4 bR 28 47 [ S22 . JEAR 250
TR T FHAS 45 400 28 A5 ALORE A B B 7 20 e FBE K o A
R B R 25 AR L P AT AR FE T U T . R A AR
fESEHE 110 CTFREF 15 min, RIGFE 70 C I F £ H
L AR ﬁ)ﬂﬁﬁ 57 (1 omm G55 £L) PR A7 7E 5 B B 4%
o 3 N R DR B 9 e BT O R T A A L P
RIS

13,2 RIRMATAREL KR A SRl 2 AR 2 I U
PRAE M SEg % . B ER AR R YR EKSE, ARG
H L HCFRITE M AR 2 s T AR BEAS B R
B Ak KU B A A A IR B Bl g DU

o B—E i R T 60 C UL ML 2 1H H S, AT SR 0 N
ik .it 100 HRR R FH A4, H B A HHEF
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(1) A HERE A T % - BRI 0. 500 0 g +3E#E i+ 50 mL
B DU SR 2 M IR R L S 0 e I B LB R 4 0 TR A
IR . MAERRR 10 mL, TR F 120 °Cmagm A,
RERRI AR KR T 5 mL 4B RTFHYE . RIEIMA
HNO; 15 mL, FH AR I 300 CHsEimiE 5 mL £ 4, i
TR% . FimA HNO; 10 mL,HF 10 mL 1 HCIO, 5 mL,
T 300 Comaz ik 1 h 2247 4R J5 A 0] Wt 48 25 4% 30 31 8 LA BR
Tk L HI B e SR HCLO, (00 I 0 36 4k 22 hn #4 L 25 R 78
5E, A A HNO; 4 mL ., HF 4 mL F1 HCIO, 2 mL 4k%% 74 i ,
TR IR P RE (V) 20 0 5T 2R 05 JF 35 9T 40 i A 15~ 20 mL
MG ER . AR T 5 mL 284 W BCT RS T ik wh
PEIH 54 35 A YRR IR T MR A DR IR B E 50 mL AR
v TR Sl K 8 R B2 BT TR s

(2) KFEFES BT AR 32 1 A0 B AR AL THR AR T .

FREXL 0. 100 0 g #},0. 500 0 g 25 M 52 RS K T A 58 T i (X
Bt 2 (4 4R 45 B, A HNO, 15 mL 1 HCLO, 2.0 mL, 8%
I W A 2 I A LA IR b S i O 25 S S -

T T AR . T AR T SRR N AW L ER B A R
fife e A M A HNO; 5.0 mL 4k S0 f% . 1 i 58 /5 I T %
HONBAKER T S0 mL FAREP . EA BN, FE
W B,

R1 BAEHBUNFARER

Table 1 Temperature raising procedure of graphite
digestion device
T il 2L BR I 6] /h g/ C

1 0.5 120

2 2.0 160

3 3.0 190

4 0.5 210
14,2 HIERUKRERE S AR KO S WO 1% 30

E LR Ph A1 Cd B & B A S0 5T ko 6ot
THE KRR R 52 BofE K Y Pb A1 Cd #9354

2 #RS50r
2.1 FARABREMAX PbA O REEENER
HUS 00 2 SRR 9T S ) 8k P A Cd By

A3 27.300,0. 080 mg/kg, £ 2 A LA S
Pb #1l Cd 9 & & #888 if 7 B 4 4 SR 587 500 iR 4% GB
27622012 B M B & E R 5 T R R D, % E
gL 2K R BE K Cd 19 & 5 0. 444 mg/kg, @33 T 5
HEBR (0. 200 mg/kg) i 2 h.JH)JuE/y(éTf;eTEPﬁﬁt/M‘a“*
K Cd Ay & i KA 0.001 mg/kg, J0 I A% T4 1 FR 4 5 3 i 20
ORI K 1358 v 2% AR K RS RE Ok Pb i & & 43 31 R 0. 022,
0. 006 mg/ kg, ¥4 A 8 1 b7 M BR 5t o i A K 2148 v i 00 K R ks
K Pb i & B AR T 4T
TCVE JE W 30 21 3 TR 2 A K 4148, Pb Al Cd 7EAR (250,
5 BORE K B 43 A #0 A B 0 X ). A R K R 4% 0 X Pb A
Cd E’Jﬂ&tléz FRESI N M > >R >Rk, X552 M
O L5 ML, T A R AR BT PRI B B 1 B B R
gﬁ%ﬁﬁﬁ%ﬁﬁ(ﬁumﬂoko AR 1 W CRE T B R RO AR R
J& T #s B B AR R A W s AR A Cd 7E AR BR 26 55 1Y
yLEt .

K2 TE—ZREAKBEZEPOPMCINEE
Table 2 The content of Pb and Cd in soil-hybrid rice system
. Z13 Pb Jnf K Ph £13 Cd Jn i Cd
e FRE EFRE PHE BRAK PHE O ERFRE PHHE O BRRN
g 53. 443 0.038 33.731 0. 089 17.045 0. 094 13. 892 0.075
pic 17.904 0.053 5.590 0.252 2.105 0. 331 0.651 0.083
=t 0.586 0.078 0.236 0.278 0.842 0.165 0.153 0.178
7 0. 364 0.223 0.028 0.198 0.505 0.057 0.061 0.186
P, S 0.022 0.478 0. 006 0. 201 0. 444 0.119 0. 001 0.421

50



E2EFE3H

b 2 5 2R DR KRR Xk e S e A R A S 4

2.2 FMMAKBEXEEPOMCISLENXR

2% 3 AT A K AL E i pH fH & T L 24
0. 7133 5505 7 11 58 AR 81 338 ) R f 5% BB 4 i 30
pH. £ 4 FPIA LESRAK PO CAdIEERE. HER
B (BE) S 4 2 Jo 15 1 W) 45 A4 0 60 ) ok JE2 Bk L 4 5 ohox i
4R MY . i KL e d PR Cd By BF {8 A L%
I 21 AR 35 BT S A K e R Cd MR S5 i —
O, AT R LB T pH YK BOKE &R 1
[ZF 3o

3 Pb Al Cd B3 5 Bl K A] S840 25 IR IR £
BB AAS AUEEERRES., Hd, KET g #Hhms
A 3 M A R I A ) W A LN AR ) B e R T AR i
SMAELG TR EER.FED. MYTESEN S EE
B KR T A PE o TR P S N K T A2
BE AR TERR VLI K 7 T A2 4 35 & R BE pH /) T i
MR, XEE 4 pH S5 R ok - KA &
ey A BT R T G AR AT B 50 DA T R I A L S T U Y
TR T A e A S+ 4 X B 4 TR 0 W B AR O R O,
F e pH AT . o SR R I A RS A 5, e R
RS AL 11 25 0T A RE 0 s b X R G Ja 1 R R R ) 3
S [ pH T 2 (R 8 T 4 R S R L LRI AL L R AL
SETE JUME T A 43 ) T 1 L S v Y0 I T B G R AR IR
724 358 pH FEARI , 55 4 Jm 5y D\ 0 338 o A W, % e J8 3 0m
Bl A5 T K I TT SEHR A AR D00

®3 tTEERHpHE
Table 3 The pH value of soils
T pH B R
USTFAR: 4.64+0.10 0.02
IREY/IAR: =

5.3540. 16 0.03

T4 TEHROEKPOAMCIHNESERY

Table 4 The bioaccumulation factor of Pb and

Cd in soils %
+ 325 Pb Cd
ELREAR: 0.04040.018 2.600=40.100
I KL 0.01940.002  0.009740. 003

2.3 Pb#lCd EHEMABE DL ERILGIMT L

i3 5 AI A1 Pb #l Cd 78 4% Ui K B8 25 45 B 19 43 I L i) J2:
> 280> 50 > oKk X 5 G RT6 Ph A B 580 45 SR AR .
HEHEAEF.Pb A 94, 2000 &\ E£FEMR . 1 Cd R
54.00% B M, AR £ IR E 48 L A K
25 TR AL HEAT 43 TC - T 4 J 76 4% 0 N 19 43 TG 52 B BB L A 3
T4 W IR AT T s A R R R ), Pb g aT
Fhe A Cd i, AR 2R P S W fh 2 R AE Ly
W B 588 A7 3 A K A4 P 1 P R 43 4R 7E AR L ME DL I
R B b 1R 4y, M0 Cd 78 i 2 M 498 v e i B S 38 R, AT 2L
A LR B B Bl L A5 Xk A W i i T T T it

Cd 1Ry G R i 41 BT % . 55 76 6 & 18 F IR ) 3t 13 40
0 PR AREDT g R B Pb A Cd 7E K AR N 1 5T
5 HIEKRBIRNMAATE A K. Pb 7ER P RIS HE 5K
V4 TEs T T St S R 6 1 T 4 RS Sy L R AR R AR TR A R 2
TUVE S HE LA 1358 4 3 & 5 Pb g2 0 rp DL AR R P 4R IS
U T PR ) E AL AR IS b P 4R R
SxBEAR T Ph {38 B S . Cd 78 AR A rp LS A
FBE A E kb Cd F RS A MR T Cd i34 B & 1
Ji, LA Cd Lo Pb 5525 5 AR i, 38403 6

TEINA KL, Ph A1 Cd 7E AR K 25 i op 5114 43 B2 43 51
HN 2.20% ,17. 20 % , 75 A K i 4 B 43 9 REAK 0. 784,
11.30% , o Cd W 2E b fe WA & . Pb A Cd fig 3 il R -4 £
T2 ik 30 D G 055 P o 5 WAL D' G VR T s P RE 5% 1 A 0 240 M R
22 W A4 A 8 AR 0 A K5 Cd Al 3 1 2 e 5 8 B 1 T L Lk
AN 43 24 B A A 9 AR L DA R d R KL 1A 25 A, 1
ATP A B, RIS Cd 25 B 5T 00 20 2k B HC 2 ) % A 35 58 1
S TY T 5 Y e R Ak A A G Bl B R AR W T T O
1 4z J T 2 400 Sk A Ak P T R ARG W AL T AR EE Y
TP

Pb 1 Cd Wy fig #7754 3 F @ “ XAk AR 72480 &
4 J 32 Hiw B A A I BRIV A% H 50O 0 i XL R — AR A B
Vo e 5 O 3% AN R R R A ) A0 R I B — T R I L HL 4 AR
RS AR T B R AR 2 28 45 O S I R T R R L AR
ML AES Pb A Cd 45 AT BUUCEE , BiLIE Pb A Cd #k A JF A4
B :Q MPARNEARNN S BRES . A ILR . Y %
BEREEBRTE Pb 1 Cd B4, B% Pb A Cd 541 i 7%
Pefih s @ PR PR AL R SRR U5 V5 B Pb A Cd i =
A M A E A DT R A0 G 2 4 . A A0 R i )
J2 PN SRS TR A 1 8 43+ BE 68 AR A AN M BE L () A 4 R A Hh AR
R A S BRI MR 2 RR S AR A 1, A5 R — 2
it 14 375 Ak 70 BE A IR 19 K R A P Y T L R ) Ok A R N AR
FA AL SO LA K B BH B 09 57 i 45 . 39 b 4 1 VR BE 8
AT DA 35 X S8 Ak 7E T A 3 Ph AT Cd 1545 I8 i 25 19 25 25 4 71
W44 #E T B 1 Pb A1 Cd [a] /K A5 b B4y 4532

&5 PbCdFERMAKRE&IBALAY 5 BL

Table 5 The distribution of Pb and Cd in hybrid
rice organs %
WA 4EPb MMAKPb  ZHECd fnfk Cd
R 94. 20 95. 50 54.00 75.10
20 3.10 4. 00 21. 60 17.70
7 1. 90 0.48 13.00 7.10
oK 0. 80 0.02 11. 40 0. 10

(D R P Y PIfE 15 22 0K A & 38 2 %) Pb Al
Cd s L RE T ER AL > 2B > 58 >k
(2) iR ReiE L $2 4 pHLAE{F Pb Fl Cd 72 2 e vp
T M 5 A B 0 T T 6 o AT i 20 B K X Pb A Cd 7R A K o
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11 7 4 » B A KOG K A 5 48 P AT Cd i 30 0 45 % A o £
=

(3) FEARH L Pb DU 1 B0 A0 T R AT 8 2 A0 £ 198 T 42
WA 3 FEARAR SR A AR 2R BT 0E - T Cd LA P 2 i 1 4
RIS R 2. BT L Cd e P A Syt B rid®e . 1
K v 1 R % AR A AN A BE | 5 AL | T T M DA T AR Pb AN
Cd 7 FRYLIE - 8 Pb 1 Cd 1R Te 25 M- v B A9 23 BE 34
FERE K 1 43 BE B AR 509 A xS /K R e 4 PR Cd A4 i 4
LK TR KR .

5% 3k

L1] B Awr, (M. 22008, . WYL E 48 15 Y 18 0 J 2ot
BYEERRE M. &R SHK. 2014, 30(5): 103-106.

[2] M, XSRS, X a. WL W BOK 8 VR 8 & xR oK £
s )], &5, 2013, 29(5) . 68-71.

[3] Mishra S, Seema M, Srivastava S, et al. Lead detoxification by
coontail (Cerato phyllum demer- sum L.) involves induction of
phytochelatins and antioxidant system in response to its accumu-
lation[J]. Chemosphere, 2006, 65: 1 027-1 039.

[4] Moriary F. Ecotoxicology: The study of pulluants in ecosystems
[M]. London: Academic Press, 1999 29-35.

[5] Wang Wen-xiong. Interaction of trace metals and different ma-
rine food chains [J]. Mar. Ecol. Prog. Ser, 2002 (243):
295-309.

L6 XS F. i G o i e FEBRCND. i B SR 354, 2014-05-20
(012).

L7] £k, ERIE, 8BS, & KW SR R B KRS ™ bt
HORLT] MME FR SR 24, 2015, 21(2) . 404-412.

[8] A%, WL, Heth. 5. WA XNBRANNRIEL EERTG
e b RALN [T A& B BT R 2 2 4R, 2015, 34(4).
686-694.

9] Rl BRI, AR, F. SRAXAFEMETRE L g DE
ORI SERR R L], Rl SR B R 444k, 2015, 34
(1): 80-86.

[10] SR R4, sRmame. PNl ow . 45, 3 Ak KRR L 3E—KRE &
gih CAAT s [ ], ROl 388 B} 2 2% 4, 2006, 25(4) .
834-840.

[11] Li Ping, Wang Xing-xiang. Zhang Tao-lin, et al. Effects of
several amendments on rice growth and uptake of copper and
cadmium from a contaminated soil[ J]. Journal of Environmen-
tal Sciences, 2008, 20; 449-455.

[12] RIHR LS, L0 MERE, PR AE, S5, B8CPE I 5 00 B v i B B 35 e
T SESRAE A AR R LRI ). SRR, 2011, 32(4) .
1 164-1 169.

[13] Chirenje Tait, Lena Q Ma, Lu Li-ping. Retention of Cd, Cu,
Pb and Zn by wood ash, lime and fume dust[J]. Water Air &
Soil Pollution, 2006, 171(1/4): 301-314.

(140 s, Fhi. AN IR Bl 2K R 45 R T 14 g B g 0 iy s L .
43, 2014, 46(6): 1 061-1 068.

[15] Yu Hui, Wang Jun-li, Wei Fang, et al. Cadmium accumulation
in different rice cultivars and screening for pollution-safe culti-

vars of rice[ J]. Science of the Total Environment, 2006, 370

52

(2): 302-309.

L1671 Bk, SRR R Cd ¥5 Yt il K + 3 5 4 J8 I 2% 5% 0 BfF 5%
[D]. Kb #imRI K, 2013 17.

C17] BRgrar, MRS, WEK, & 223K A F 285 R4 R AW E
HEMEL] hEKFERE, 2014, 28(1): 57-64.

L18] ® M. /KT T 4 I8 B3R 110 il 5 30 85 5 0 K% 18 42 5 AR i 5
[D]. Wi . Wiyl ks, 2014, 14,

L1970 Pk, RUIHE, HA. RINHTLE - AKBRAZES R EBR
SRR AE B B f BRE RUIS T A LT ] e i, 2014, 45 (1)
221-226.

[20] pREan. W, TR, % E4EI5 YR P Cd.Cr.PbIGE
KRR BB S]] P E R FE . 2015, 31(12):
236-241.

(210 30MEML, oRAR, XZRIE, 5. BREMEPI R EED D ESLR
SR, BB AE, 2009, 37(18): 8 669-8 671.
[22] sREEAN. KHEE HE X /N 22 FOKRE 25 4 1 o fat B fi 5 XU 37

[D]. Kut: REIWEKS, 2014 19.

(23] UL, HEWr, 8. . WML KRB XRBEXELE
WA R Y LT ], A S LR, 2015, 31(1): 59-63.

[24] BRBTLL, £ T, WEK. 5. 2230 KRR [ & B & 48 3 ik
BEH BAELT]. P EDKFRAE, 2014, 28(1): 57-64.

[25] 252, WHURGE. 565 4 Jm 0 AR WA AP Bl i i 7 VE A
[1]. #HpkgelBI2%, 2009, 34(5); 28-32.

[26] B . ASTRISCRFIXHEY K R & R+ 338 Ak PR 1 52
[D]. &3 gl K%, 2014. 23.

[27] et B ORTR) K S Fous 3 45 @ W e R AR RS2 (D). il -
Pl Fe 2, 2010, 32.

(28] B e, BE EE AN IR S W 000 300 o) - 48 4 A 80 T 7K e WA 1
BF5ED]. Medd . gl K4, 2013 36.

[29] EAME. KA T UF3H 8 M X 13K R A E 4R BB AR B
B H & ID]. Mt et kEE, 2012, 37,

[30] Z=Hopk, FRKW HIE—EV R E LB HEM LD EHK: 74
R, 2008.

[31] HEE, Kuede, XNPF, & HE KA Pb 78—k FH M
SEREEL]]. 4k, 2015, 34(3): 514-519.

[32] Z=E3C. 44 38T N [ 2K R b Al Xof 795 ol 1 398 v 8 4 1) I e K%
HAEFWIELD] Mot matfolk k%, 2003: 15.

[33] i, LT EEEMIBRSAEF] &EHR, 2005(5):
43, 53.

[34] Vramth, BT 7, Bhmae. & RAIEWE N R W01k T8
BRI, NMHAESSM, 1991, 2(3): 244-248.



