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Growth and Cd accumulation of rice(Oryza sativa L.) grown in soils amended with Cd from different pollution
sources

LONG Si-si', SONG Zheng—guo®, LEI Ming", YU Li', WANG Yi-kang', JIANG Hong—fang®, SHEN Yue?

(1.College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2.Key Laboratory of Production Environ—
ment and Agro—product Safety of Ministry of Agriculture and Tianjin Key Laboratory of Agro—environment and Food Safety, Tianjin 300191,
China; 3.Hunan Anbang New Agricultural Science and Technology Corp and Hunan Anbang Academy of Agricultural, Hengyang 421200,
China)

Abstract : Cadmium from different pollution sources may have different bioavailability, thus showing various effects on plants. Here an ex—
periment was carried out to study the effects of different sources of Cd on growth and Cd uptake of rice (Oryza sativa L.) under greenhouse
condition. Cadmium was added to soil-tice system via mixing soil with Cd**~containing solution, irrigating water and leaf—spraying to simu-
late soil pollution, irrigation water pollution, and atmospheric deposit pollution sources, respectively. Compared with the control, there were
no significant differences in plant height and grain yields of rice among three different Cd pollution sources (P>0.05), while the contents
of Cd in rice plants significantly increased ( P<0.05) with increasing Cd concentrations in three pollution sources. The distributions of Cd
in rice plants treated with soil pollution and irrigation water pollution sources were : root>stem>leaf>husk> brown rice, whereas it was leaf>
root>stem>husk >brown rice under atmospheric Cd pollution. Significant linear relationship ( P<0.05) was found between Cd content in
leaves and in husks of rice in the same Cd pollution source, or across different pollution sources. The highest concentration of Cd in brown
rice was observed under atmospheric pollution source, followed by irrigation water pollution and soil pollution sources, suggesting that en—
richment of Cd in brown rice decreased in order of atmospheric pollution>irrigation water pollution>soil pollution.

Keywords: rice plant; cadmium; soil pollution source; irrigation water pollution source; atmospheric pollution source; brown rice

Yrfs BH#A:2015-11-09
E SRR 67 863 11 H TR (2012AA10404-5 ) s W4 2l 3 5 e i
TEFE A BT (1991—) , 2o, IR 2R - F9e A BF9EJ7 [ml  ER8RT15 Y B 2 53R 2 . E-mail : 358719093@qq.com
*BEEE . RIEE  E-mail :forestman1218@163.com
% M E-mail:leiming8297@163.com



420

KA IMERF 217 M IRRECT IRE.

KR A =R EEREEDZ —, TN
I E BRI IR . (R thF ARG shi g, S50
KR ESR, UHER S B ElR. R TH(Cd)
XF NS B RS K81 He A1 P () 3~4 AN
G X N R R R . R EREK T Cd %
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mg kg™, B EEICE 3 AT, WIREH (CK) 3%

3T, 30 F5. HHEANE Cd (E 2K Cd LA
R rEA S KT LIRS, BoKEEm, i 3~4
JE o B FOKRERLE AT, 7% N:0.150 g~ kg™ (RUE HL A
Fie 3:2 (1) Lo ) O A 43 BEAE i ) \P205:0.120 g+
kg™ (K;0:0.150 g-kg™" fita FEAL , /K M A& 3~7
d, SR G A K FERLEG , B AM 2 S0 4 3 98, 9T 2
PRo AKFEBLET T 2014 48 4 J1 25 iR A&k M
AMIE Cd FTEWE K SRS Cd B3 e KRG 4 BE R L 22
P EEHE e FLA, TR B9 ST
5 SR AT S HEA T Cd A Cd VI
R4S SIS it FE R 150 mL K [R] Cd e BE (9 15
L 10 YR I T il B Ay SRE S VRHE N 1B T 9
LR 25, R R T, Bl AR . FEOK AR A
AFMAKSES KHER A —%, TAHEE
K Cd WBEN 1.12 pg- L7, Al 2 [ S I /K b
fH (<10 pg-L7") o FE 95 HU 5 B R) 1A, S Bsf g it ok
2,
1.3 TEfEYHRRES ST

R AL DL AR URE e KT B 2 100
H e e, R A 2k OK L He ok 2.5:1) 2 pH™,
FK(HNOsHCI=3:1)fif Ak 131 7, (R A 4398 1 5 A
HES L) T (GSS-5) FN28 LAFEE T B s il , IF
FA T WM 43 60 BE 11— B8 7k (GTA120, 5 [
Varian )l & + A Cd

FEKFRMOGR R AR RERRRE S, T B SRR U, 9T
OB ZE M B STRTREK . AR B TS AN
JEF T, AT FE A A4 (S EHASR S R B
T 102 CHEFEN 2 h, J5 R % 65 C HE R E . K=K
BT A, JLG- 11 BB B S FTRE K, 7K
TR (25 0 RS BRI R, 28 A B OR AT
i KRERES IR (25 if AR e bR OK ) R TR A R
TR -1 S8R (IAFR L g 40 1) T AL T 2, RIS AR
E Z bR ifES LU 5 [ R GBWO07603(GSV-2)],
KA [ AR HES: He ) BT [GBW 10010( GSB-1) ]
25 FAREEA T 43 BT 4 ) o 4 4 e SR P DR A
Iy EIERE A7 #k (GTA120, 22 [F Varian )il E .
SyHrad R R A R P Rk
1.4 HiEbIE

P Eiia R 1 3 W S )T S B o O 2
FR o KM SPSS 18. 0 Geit /A bk A T LR Ry 22
530, R Excel 2003 #4782 . MRS
FHOG R EAE SPSS Hfi o “ 43 B — [l 5 -2 M7 78 7 A
Urais:/i



JRIBT, 5 R SR AR A A 5 S S S W 421

2 HER5W®R

2.1 SR Cd 3Pk FEHRSIBEE =M=

Cd FEAFIRN G, XFKAERY TS Y A sk 51 )
Btk A v B 1 T, = AhTS YL AL BE A Bk
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[7i] e J35 ) 241 JC 8. 35 22 55 (P>0.05 ) 3 JHE T 7K 775 e Y Ak 31
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SAIE YRR BASTR] Cd i E X A S 86 R K A 1Y
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BT S AP DT (AR AT IO 3 0 5% 9 204 7 4=
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& Cd 5 Yk BESE AT B 22 5, DA AE vk
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2.2 SNE Cd TR TKBEKREIBAN Cd 52

W 2 Frow , X ALBER KA Fe Atk ok o Cd
()55 4378 0.09 mg-kg™ 1 0.04 mg-kg™ . Bl 11
H Cd R BERIE N, KA Cd B F Bt Al 1 T
L AT Cd i 22 R R 25 (P<0.05) o IK AR A
B Cd B R/ T AR SZESIH SR FeS R K o KL
EERAr Cd Rl TR, X — A A IS
SR —5,
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Table 1 Effects of Cd pollution on aboveground biomass of rice

Kb P Treatment Ff =) Plant height/cm

FIXHE Relative value/%

Z1E Grain weight/g« 757! FAXTHE Relative value/%

X} B (Blank ) CK 85.5+2.12ab

+ 325 YL T-1 82.520.70a

Soil pollution resource -2 82.0+1.41a
T-3 82.520.70a

R SRS G-1 89.5+3.53b
Trrigation water G-2 83.520.70a
pollution resource G-3 80.0+2.82a
T8 75 e 5 Y-1 81.5+2.12a
Atmospheric Y-2 80.5+3.53a
pollution resource Y-3 80.5+2.12a

100.0 17.9+£1.43a 100.0
96.5 18.4£0.45a 102.7
95.9 19.6£1.22a 109.4
96.5 15.6+1.01a 87.3
104.7 17.2+1.23a 96.3
97.7 18.2+0.48a 101.7
93.6 15.6£1.42a 87.3
95.3 19.9+0.05a 111.2
94.2 18.8+1.18a 104.8
94.2 17.5+0.73a 97.6

T : [ — Al R [l NG R R A B IE 25 5 B % (LSD, P<0.05), T[]

Note: Different letters indicate significant difference between treatments( LSD, P<0.05 ).The same below.

R 2 AR CdFRBRZFGTAEER CAHEE

Table 2 Content of Cd in rice plants treated with different pollution sources

Kb P Treatment

4% Cd/mg kg™

2 Root 2% Stem - Leaf 476 Husk H&K Brown rice
%} (Blank ) CK 0.97+0.32a 0.30+0.07a 0.21+0.34a 0.09+0.02a 0.04+0..01a
T 3G Y T-1 11.68+0.39ab 2.16+0.39ab 1.15+0.54ab 0.40+0..06a 0.20+0.09h
Soil pollution resource T-2 17.79+3.51ab 3.94+0.29ab 1.78+0.50b 0.66+0.04b 0.460.02bc
T-3 44.00+8.44b 4.51+0.83b 2.03+0.17b 0.91+0.17¢ 0.74+0.02¢
HEE KI5 YL U5 G-1 22.84+6.99ab 3.12+0.06ab 1.08+0.44ab 0.40+0.08 a 0.33+0.08 b
Irrigation water G-2 39.55+3.53b 4.71£0.70d 2.33+0.33be 0.80+0.03ab 0.56+0.04bc
pollution resource G-3 53.27+8.48b 5.36+0.52cd 4.06£2.11¢ 1.00+0.07 b 0.71£0.05 ¢
AT TG Y-1 23.12+2.55bc 10.25+0.51b 22.47+3.66b 8.43+0.53b 1.96+0.23b
Atmospheric Y-2 25.01+0.41bc 16.08+4.04¢ 35.49£10.32¢ 17.77+1.48¢ 2.67+0.19¢
pollution resource Y-3 26.81+2.72bc 35.11x1.06d 74.36+5.08d 35.00+2.60d 4.39+0.50d

T KARUE Rice standard( GB2762—2012) 0.2
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Figure 1 Correlation between Cd concentrations in roots , shoots,
and leaves and brown rice under three Cd pollution sources
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2 ZFERIRLETH R Cd SBfKEXR Cd S EEX1HT

Figure 2 Correlations between Cd concentrations in leaves and

brown rice under three Cd pollution sources
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