RN IFFIER 224 2011,30(2):220-227

Journal of Agro-Environment Science

FALMX AR KB R Cd B Z2FRE R
XNER, BEY, BB, 5 R PRR, KEH, B B, L
(WLFEA N K22+ i S5 FR8E 4B Al ARt +3E SRS TR S EER =, YL 110866)

¥ ERAERRRAR IR X R TH AR AR Y 32 KR s ARk, 7E L B ARSI Cd(S mg-kg™ Cd)
BIZAFT  BFFOKRE A K PR B Cd AR FEAE MR RIER AL 4 O AR . S5 5RR YT, L3EA AN Cd 5 , ZHOKFEAFRL™ BRIl
PREAYIR T R, R /DR Rk BRI A YA B Bt Cd FE/KRE A AR o 0 & BEEARAR R > 250> Fre>HPRL R AR , (B 43T
HWHIRE , 1R Cd B AR R Cd #40IE eS8 Cd f5 280t Hb Cd 92 BE FU B B3 im . WRDK = B 222 ff
FELEEIE, N HBEHE RS 5) MR gl A 7= B AR R R R, TRk 265(1 5) RbK 315(30 5) Jet4i (31 5 ) kRS 12
(32 5 )i Al LALE AR BE VS G R FH 1345 AR T AR, T T EEIR-1(8 5) 123k 2(14 5) i1 4k 283(17 5) 3Tk 190(19 5 ) LA K
H 03-2843(27 5) AR SRR TEIS Y 3 FFE , BTG RN AR bt X 4R 15 o A F O BK RS b RIS R 2 B EE R L.
KEEIR K7 BRARGES R ERIRLS

FES#S.X503.231  XEIREG:A X EHS:1672-2043(2011)02-0220-08

Accumulation and Distribution of Cadmium in Different Rice Cultivars of Northeastern China
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Abstract:In a soil pot experiment, 32 rice cultivars collected from Northeastern China were planted in soil amended with 0 mg-kg™ or 5 mg-
kg™ Cd. Two rice seedlings per cultivar were transplanted to a 30 cmx20 cmX15 c¢m plastic pot in May 26 and harvested in September 30. The
height of rice seedlings was measured at June 25, July 18 and August 12. At harvest, total biomass and grain yield were measured, and Cd
concentrations in root, shoot, glume and kernel were determined. Results showed that grain yield and total biomass of most rice cultivars
grown at Cd5 were lowed than at CdO treatment, whereas the height of rice did not differ significantly at Cd0 and CdS. The Cd concentrations
in different parts of rice were as following: root> shoot> glume> kernel. At Cd0, most of Cd was distributed in roots, but at CdS treatment, the
proportion of Cd in shoots was greater than in roots for most rice cultivars. Taking together the grain yield and food safety, we suggested that
Yueluzaosheng (number 3) was the best cultivar for agriculture production. The cultivars of Shennong 265(1), Nonglin 315(30), Tijin(31),
Shendao 12(32) were suitable to grow in slightly polluted soils, whereas Qianchonglang—1(8), Liaoyan 2(14), Liaoyan 283(17), Liao—
hui190(19), Ji03-2843(27) were unsuitable to grow in Cd polluted soils. Our study provides important evidence for selecting appropriate rice
cultivars in Northeastern China.
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Table 2 The grain yield and total biomass of 32 rice cultivars(g-pot™)
RS iR RAEYR

cdo cds X Cdo Cds AT R
1 63.13+10.20 42.28+6.27 -33.03+£21.00 164.85£17.90 98.19+10.80 -40.43+13.10
2 44.20+0.47 43.78+0.96 -0.97+1.12 112.65+8.61 102.25+11.60 -9.23+17.10
3 50.54+0.00 77.46+0.00 53.26+0.00 109.29+9.97 170.65+0.00 56.14+0.00
4 40.81+3.47 32.63+2.46 —20.05+0.78 117.63+6.99 104.63+0.95 -11.06+6.10
5 43.97+£3.56 43.52+1.53 -1.01+4.54 111.02+14.1 108.00+11.60 -2.72£1.90
6 54.36+1.17 61.32+2.74 12.80+7.48 120.38+7.21 126.58+1.25 5.15+5.27
7 50.70+0.61 45.19+4.76 -10.87+10.40 121.59+6.57 98.38+10.80 -19.09+13.30
8 43.56+0.14 40.05+2.03 —-8.06+4.36 102.37+4.02 86.50+2.14 -15.51+5.64
9 46.29+9.79 48.38+2.02 4.51+27.05 104.00+13.1 104.57+7.09 0.55+19.60
10 49.05+3.74 51.51£11.00 5.01+30.61 112.91+5.65 118.93+36.50 5.34+37.60
11 47.47£7.02 41.92+1.17 -11.68+15.70 104.88+8.34 87.74+3.85 -16.3412.99
12 44.73£0.15 39.63+0.67 -11.42£1.20 112.80+1.91 86.48+4.78 -23.33+2.94
13 49.55+7.51 48.86+5.92 -1.40+3.03 110.42+12.40 106.20+9.74 -3.83+£1.98
14 54.67+7.64 41.79+5.17 -23.56+20.40 113.09+20.30 86.34+8.72 -23.66+21.80
15 55.32+2.08 53.73+2.49 —2.89+8.16 125.33+15.60 119.22+7.72 —4.88+5.72
16 45.87+£3.58 44.48+0.12 -3.05+£7.32 102.26+0.16 98.44+0.24 -3.74+0.09
17 51.69+3.43 45.01+2.43 -12.94+1.08 119.99+10.60 111.26+5.20 —7.28+3.84
18 73.99+22.90 51.06+2.92 -30.99+3.94 127.64£11.30 111.90+6.26 -12.33+10.90
19 38.78+5.00 42.84+0.19 10.46+13.90 97.69+6.63 102.83+2.69 5.26+4.41
20 46.67+8.50 48.65+8.57 4.24+0.63 110.66+23.10 112.97+18.7 2.09+4.44
21 51.14+1.46 51.65+0.81 1.00+4.47 116.83+2.65 119.99+0.44 2.71+1.96
22 44.43+£1.15 41.54+5.96 —-6.50+15.80 119.02+7.60 104.58+15.90 -12.13+19.00
23 47.27£0.75 50.88+13.6 7.65+27.00 118.60+2.18 127.09+44.10 7.15£39.20
24 53.05+4.11 43.91+20.90 -17.22+6.43 133.66+11.30 132.83+23.4 -0.62+24.90
25 42.31+2.81 40.71+5.91 -3.77+7.61 91.96+2.51 86.75+£19.90 -5.67+24.20
26 52.50+3.99 48.60+0.24 —7.44+7.51 117.12+9.20 107.82+6.31 —-7.94+12.70
27 52.99+0.82 40.31+0.75 -23.92+0.24 120.12+0.28 97.59+1.92 -18.76x1.79
28 51.28+0.45 52.22+0.39 1.85+1.64 111.95+1.90 116.33+3.17 3.91+1.08
29 50.39+2.45 48.87+0.83 -3.02+£3.08 116.70+2.43 111.53+1.58 -4.43+3.34
30 64.38+17.60 50.91+0.09 -20.93+22.60 133.67+28.40 105.70+1.17 -20.92+18.10
31 63.79+6.96 59.46+2.11 —6.78+13.60 137.57+22.00 120.18+2.40 -12.64+14.80
32 69.87+17.80 49.41+0.43 -29.28+19.30 150.69+15.00 107.31+1.92 —28.79+5.84

A2 3 Al A, AR AKX R REE AR A2
5,76 CO b BT, EAERE I BRI R 3 B A, B
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ERE N 3.4,
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90.63%, Hr 35 RFHEERET Cd K4 ED Bl i,
BE] 90.2%, R B AN 4.10.14 SR MR
RRERHZEMMK; M7E CdS 43T, 15 M FRF KRS
Cd {95 ECATH SR AEAE L LR (B 17 AR FOKAREED
TR ZEM SR SFFESFPRL, FIIL, 73RN Cd 19
T, IRAEX Cd BIBHPYE R RBR S Cd my7k #g b
BE, s mkrkna A BB, MESNE Cd
IARZGT R ABERZ K Cd Fabh 1) b b5
B, ZEMER Cd F—F mfrhEs BB, 3
SRR R FIZEM- P Cd 433 & 57.7%F1 42.0%,
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Figure 1 The height of rice at different time
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Cd B—THMHRBNESRTE, AENHR
T, Cd BB MRS A K BAREY = &, L HAE
FVWRE Cd ZRBENBRT , XMERENHE ., B
T, 150 mg-kg™ Y Cd 40T F ,4 AR FFF KRS
AR ER TR SR FEBREAFRBRE LB T
R, B TR 47197, AR REH,5 mg-kg™ Cd
BEN SRR , REEOKRE SR B A Y B AL
BWHE TR, HP Cd X 1S5 F a3 & /e &
5, 1 SRR (PR 265) RILFHA L K%¥E R ER
HH—RIERB A, AW ERE K, Frk™
B EX Cd B ERER. AR, 7
—E Cd WREAET , MWAEKIFRZRZEW, KE
JHEF BT S SRR B AT Cd K F/NF 10
mg kg™ B KRR R AE K IHARZ I M, Cd KFEKF 10
mg-kg™ AFHAROK A K AT ERZWY, T H%
AR MER A BN 45104 0.5.0.10 mg kg™
120 mg kg, FRAISAEIRYR XK ARG BER 5
FESTRBCR TR R B A BE W, 1A 4+
4RIk F)] 20.84 mg-kg B, JKFERILTE &AW
T 10.65%", BABFE K, DR EER RN CdR#
T E RIS, ARIEH 3 5

KRG R R = B A S AE Y B AR Cd AR T R
W, 3 5 & GRS R A ) 2 M B A5 A BPTR it
LB, X Cd B F A BB AHTTRE T
3.2 Cd TEKFBIFRIH A RN

FEARRE ST, HEPREMIMNE Cd FENL
T, 32 MoK FEFFR D Cd & B AREIR.1X 5 Shi
FMARER B, MATEPMTITIE L+ E EAE
110 N EASKFEm A, ¥R Cd & &7E 0.004~0.057
mg-kg™ Z M, AT S5 T , BMEAE - a5
mg-kg™? Cd FFELLT , WANH WA & Rk REkERL
Cd #8313 H K T AEFRME 0.2 mg'kg_l,ff’%u% 8 5114
Simih, HRMERFNMRERERN, BB R E(E
% 0.60 mg-kg™) HAEKKIKFE, AP CdS&E
0.036~0.151 mg-kg™ .5l A%, 2R A 55 K B0, 7E
7SN 100 mg-kg™ Cd 3 FAEK KRS, KK Cd
HrELEEE 0.2 mg kg™, M ATE 0.71 ~2.11 mg kg™
WWEZ WY, FREMBIREREN, LERRM S
mg-kg™ Cd B, KRG LA FIAE Y 4 SR FOKRERK
W Cd & BB, 4871355)0.281.0.846.0.753 mg-
kg I 1.306 mg-kg™"™, T HREISRIBIFREREHN, 4+
BN 5 mg-kg™ Cd B, KAFREAKS Cd FEAZ
0.231 mg-kg™' ™, —RUEHTH Cd SRR FHK
o Cd &0, B AR, ZE AT AR e 5 1 T KA
KT Cd F2IHBEA . WL EST LIRS,
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Figure 2 The cadmium concentrations in grains, shoots and roots of 32 rice cultivars
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Table 3 The Cd accumulation factor and distribution proportions in different part of 32 rice cultivars
i ) RN AL A - _
e i ey A5e A

Cdo Cd5 Cdo Cd5 Cdo Cd5 Cdo Cd5 Cdo Cd5

1 34.8 6.0 534 39.2 44.7 59.6 1.14 0.68 0.82 0.51
2 50.5 5.6 64.2 27.8 34.8 712 0.80 0.35 0.25 0.62
3 118.6 16.6 90.2 571.7 9.2 42.0 0.39 0.10 0.17 0.14
4 81.1 8.7 49.2 329 50.1 66.8 042 0.19 0.35 0.16
5 424 7.2 70.0 40.3 29.1 59.2 0.62 0.35 0.33 0.15
6 37.7 9.5 81.9 46.9 15.1 52.6 1.84 0.18 1.12 0.26
7 56.3 9.1 80.9 38.7 18.0 60.8 0.79 0.21 0.34 0.32
8 100.3 5.9 88.4 442 11.2 54.5 0.26 0.19 0.19 1.11
9 79.7 7.1 86.8 472 12.8 523 0.22 0.17 0.15 0.41
10 48.8 7.6 479 40.7 51.1 58.4 0.64 0.38 0.38 0.54
11 39.2 4.9 79.5 41.6 194 572 0.69 0.61 0.41 0.57
12 83.8 6.9 85.5 472 134 52.0 0.34 0.35 0.78 0.47
13 27.0 4.9 62.5 38.9 35.7 60.3 0.96 0.34 0.89 0.50
14 19.7 4.5 43.1 38.3 51.6 59.9 4.08 0.51 1.19 1.29
15 18.9 4.9 76.0 38.8 20.7 60.0 1.72 0.53 1.59 0.68
16 61.5 13.8 95.8 66.0 32 33.7 0.63 0.08 0.35 0.20
17 47.1 9.2 91.9 94.6 6.6 44 0.72 0.42 0.77 0.52
18 64.4 11.8 87.8 49.7 10.6 49.6 0.54 0.46 0.99 0.31
19 76.6 9.9 93.5 554 5.7 439 0.40 0.22 0.48 0.46
20 37.1 11.7 85.3 54.9 13.2 44.7 1.33 0.16 0.18 0.27
21 62.7 10.5 82.4 53.8 16.7 45.6 0.59 0.24 0.29 0.36
22 68.4 11.0 83.7 44.3 154 55.3 0.54 0.31 0.34 0.09
23 45.7 9.0 81.8 412 16.4 58.3 0.61 0.18 1.13 0.31
24 46.6 8.8 794 24.0 19.5 75.6 0.51 0.26 0.58 0.13
25 264 5.0 95.0 95.4 3.8 3.8 0.64 0.25 0.58 0.51
26 35.7 34 87.1 86.5 10.7 12.1 1.09 0.54 1.10 0.88
27 53.6 7.6 91.0 64.9 7.7 34.3 0.86 0.16 0.40 0.57
28 724 9.7 97.1 739 2.0 25.6 0.39 0.17 0.50 0.34
29 102.0 6.7 92.1 92.6 75 6.6 0.27 0.38 0.20 0.47
30 76.5 7.6 88.2 54.1 10.9 45.6 0.44 0.18 0.48 0.08
31 36.9 11.9 875 58.1 10.2 41.6 1.20 0.14 1.06 0.16
32 33.6 9.8 88.1 55.6 10.0 44.1 1.12 0.20 0.76 0.14

% KBk R TR, +HEEAEI 100 mg °kg'l Cd
J& , AESFKFER R P Cd 4L L5335 3] 88%
DL b, ZEAFATE o 43 L) SF 34 R 8.519% il
0.76% , ¥R LA 0.73%,
XFFARRERRUL, 580 Cd A3  KREAFRL
Cd & 8/NF 0.2 mg-kg™ {5 FP, HARRFZEntrf Cd
AR LB FEAER KT 99.0%, R 1,11,15.26 5
FhAIEF] 99.0%, {HX 4 AEFILFE AR BT+
Cd A5 E A5 38 1y LA, AT LS5 LA
FpsRUl, FFext Cd [AEKH iz f i 2 B2 A PR

YERH . FPRiH Cd S & KT 0.2 mg-kg™ B FR, Bl 14
A8 SRl AR R FNZEMH Cd 143 BC ELIEAR, 43
B K 98.2%F1 98.7%, H 14 5 FFFFH Cd K5y
Be bt s, 5 1.11.15.26 #:38, {BEFPRLE Cd
1 EREHRZEMNWRELL .8 SR REFH
Cd 43 B LIS, (EFPRL A Cd REEWE B 1P
oA, AT S A SRR L, 14 20 8 SRl Cd MR Z
Tt b3, P BT Ik PR IS FTRE T HG
EERBEKREERN Cd W EFRES HEDM Cd
B, RERIDKREX R E AR E SR, NE



%30 55 2 B &l RO

B ¥ % ) 227

LRBATUE R ,3 5 (B4 ) BEREER S,
UL B M TR Cd BB IR K, X 25 3 5
IKFEEABRREMER X 75h,3 SKEmMRE
X} Cd B HFRE 18R , T AFRLH Cd & EEMR(0.02
mg-kg?),

4 &g

P RAE A (3 5 )R Cd HEARSRAY R, B
FHAYER, Brid Cd (&S E£6EJ15% , A HATR
Cd EEAMAXEBAL, ALl R A S el A r= i
FRAE Y AR AR AR OB AT LR R A Y AR
Berp Cd YRR, [RIE T LAMGHR 2 2 mT S /KRR AL

WAk 265(15) Atk 315(30 %) JE4 (31 %) .3k
F8 12(32 5 =g m AEYE R Kk Cd 1 2R
B AP REE AR H AT M e
FkEAH Cd S EASEBIT B DAEME,

FTHEBE-1(8 5).0h 2(14 5) . 173k 283(17 5).
1LY 190(19 5) LA K 03-2843(27 5 ) ik £
Cd BB 158, FEis e 3 HREERE
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