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Cadmium accumulation in different rice cultivars from cadmium—polluted paddy fields

XUE Tao'*?, LIAO Xiao—yong'”", WANG Ling—qing"*, ZHANG Yang—zhu®

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. Key Labo-
ratory of Land Surface Pattern and Simulation, Chinese Academy of Sciences, Beijing 100101, China; 3. College of Resources and Environ-
ment, Hunan Agricultural University, Changsha 410128, China)

Abstract: In this study, rice cultivars that accumulated low levels of Cd were selected to reduce Cd content in rice and ensure the security
of food production. The physiological growth and yield of 8 early— and 10 late—cultivars were studied to find those with low Cd accumula-
tion and compare their differences based on a paddy field plot experiment. The results showed significant differences in pH value and avail -
able Cd content in the rhizosphere of the different cultivars. In addition, there were significant correlations among the pH values, available
Cd content in rhizosphere, and the Cd content in rice. This demonstrated that a decrease in rhizosphere pH and an increase in available Cd
content resulted in an increase in Cd content in rice. Based on the Cd content and rice yield, some rice cultivars were recommended as low
Cd accumulation cultivars for fields moderately to slightly contaminated with Cd, including early cultivars ZJZ17, Z1.Y189, and H1s/R039
and late cultivars CLY772, CLY1419, and CLYO051. Of these, the Cd content in the brown rice of early—cultivar ZLY 189 was 0.09 mg-kg'
and that in the late—cultivars CL.Y772 and CLY051 was approximately 0.085 mg- kg™, which are both lower than the maximum allowable
levels of Cd in food in China(0.2 mg-kg™). This study thus showed that it is practical to select rice cultivars that accumulated low levels of
Cd and are adapted to moderately to slightly Cd—contaminated paddy fields based on the differences in the Cd accumulation characteristics
of the former. This provides a basis for food production on farmland contaminated with heavy metals.
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H ™ E", Pafh, h FESE SIS ) 15 Y1 i
R EDRR 7™ i 0 R A 3 1000 07 t, BB AT
R M3 200425087, H 4 JE 5 iR PR E B R
R AR (R IR [ 22— Cd Ay R L3 4
JRIEYICRZ —, AR AR A5 T, A 5
BRI AR R SR A R Il o B s kA
UNZ NI O U f2:35 3 0 [ A T AN 9 R
Uil 1- 8 24 5 A R T AR 16.7 % , Hod 40 %
DL 3 Cd i5 3, 13T 10% MRS B Cd 1534,
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By ib i o Br R B e g2t R 1 %
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AL FEYE Excel 2016 F1 Origin 2017 4% {2F 47

2 HRESW
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Bt pH 03 0 T FURS BB, 2 sS AR B + pH
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HEBR A 8508 Cd & i P34 T R, 5 LR AR B 1
AR Cd it R T2 ac A, o i AR AR
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Table 1 Information for screening rice cultivars

s Abbreviation 28 Type  SFIAFR Cultivars 2851 Species || fFI14i*5 Abbreviation 285 Type  hFPIZFK Cultivars 287 Species
XZX45 LR WAl 45 WA CLY1408 ke K Pifl 1408 WAL
ZJ717 TR 17 WA CLY1419 A K Pl 1419 WAL
ZLY189 TLF P 189 [ CLY051 M A K051 WAL
CLY199 YR K P 199 (LB NLY044 M A NP 044 [
H1s/R039 YA 1E 15/R039 (LB CLY143 M A CHifli 143 (LB
CD26s/R093 LA K D26s/R093 (LB 7201s/R2115 M A £L201s/R2115 B
CD26s/R039 YA K D26s/R039 LB 71.Y1998 A FLF 1998 LB
B191s/R093 A J191s/R093 LB HY159 M A H {159 SRARACHE
CLY772 e KMt 772 g TY390 M e 2541390 SRR
®2 BEBARSMIREL pHERTEAYSCIEE(ng-kg")
Table 2 Rhizosphere soil pH and soil available Cd content in different early rice cultivars (mg-kg™)
T H Ttems XZX45 VAVAY) Z1.Y189 CLY199 H1s/R039 CD26s/R093 CD26s/R039 B191s/R093
pH 5.66+0.06d  5.64+0.04d  5.38+0.1le  5.50+0.08¢  5.51+0.07e 5.77+0.04¢ 5.93+0.09h 6.69+0.04a
ARASCd  023£0.02b  0.23+0.01b  0.17£0.02¢  0.19:0.02¢c  0.22+0.01b 0.24+0.02b 0.28+0.02a 0.23+0.01b
T R FING PR AL R ] 25 5 3 (P<0.05) . T IR
Note : Different lowercase letters indicate significant differences among treatments (P<0.05). The same below.
3 BBEARMMREL pHER TIEBFHSCIEE(ng-kg")
Table 3 Rhizosphere soil pH and soil available Cd content in different late rice cultivars (mg-kg™)
TiH ltems CLY772  CLY1408  CLY1419  CLYO051 NLY044  CLY143  7201s/R2115  ZLY1998  HYI159  TY390
pH 5.58+0.06bc 5.54+0.04bc  5.49+0.06c  5.62+0.05b 5.76+0.06a 5.77+0.08a  5.75:0.04a  5.70+0.02a 5.75+0.06a 5.73+0.03a
ARASCD 0.19£0.02¢  0.24+0.01b  0.24+0.01b  0.18+0.02¢c  0.29+0.03a  0.29+0.03a  0.29+0.02a  0.28+0.02a 0.27+0.02a 0.29+0.01a
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Early rice and late rice were analyzed respectively. The different lowercase letters indicate significant differences among treatments (P<0.05). The same below
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Figure 1 Plant height and canopy characteristics of different rice cultivars
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Figure 2 Cd content in brown rice of different rice cultivars
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Figure 3 Cd content in other parts of different rice cultivars
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Figure 4 Yield of different rice cultivars
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