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Accumulation and translocation of cadmium in different wheat cultivars in farmland

XIONG Zi', LI Ju-mei', ZHAO Hui-wei’, MA Yi-bing'

(1.Ministry of Agriculture Key Laboratory of Crop Nutrition and Fertilization, Agricultural Resources and Regional Planning Institute of Chi—

nese Academy of Agricultural Sciences, Beijing 100081, China; 2.The Semi-arid Agriculture Science and Technology Research Center of
China, Shijiazhuang 050051, China )

Abstract: It is relatively easy for wheat to absorb cadmium(Cd) from the soil, resulting in high Cd levels in the seeds. Preferential selection

of low Cd wheat varieties is important for the production of safe wheat production in Cd—contaminated areas. For the selection of low Cd

wheat varieties, a study on Cd absorption, transport and enrichment ability by different wheat varieties was carried out. A total of 59 wheat

varieties were collected in the field, and a total of 91 pairs of soils and grains, and stems and leaves, were collected from nine wheat planting

areas of the Huanghuaihai Plain, and the Cd content in soil, wheat stems, leaves, and grain were analyzed, and the stem and leaf transloca—
tion factor(TF) and grain bioconcentration factor(BCF) were calculated. The results showed that the surface soil Cd content was low,with a
range of 0.107~0.212 mg-kg™"; Jiyuan's soil Cd content exceeded the standard, up to 2.292 mg-kg™". The grain Cd content in wheat varieties
ranged from 0.005~0.030 mg-kg™(Jiyuan:0.119~0.150 mg-kg™), with an average of 0.016 mg-kg™(except Jiyuan ). The variation range of
TF was 0.093~0.500, with a 4.4 folds difference between extremes.The range of BCF change was 0.047~0.165, with a 2.5 folds difference
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between extremes. Using a cluster analysis, the Cd BCF values of different wheat varieties were divided into five categories, and 29 wheat

varieties with low Cd concentrations were identified, which were Ji Mai 518, Heng 0628, Heng 09 Guan 29. Based on the results of the BCF

calculation, on the premise that the Cd content in grain should not exceed the standard of food safety limits, 59 wheat varieties could be

planted in grade two Cd—contaminated soil prescribed by the state. Among them, 27 wheat varieties could also be planted in grade three Cd—

contaminated soil.

Keywords : farmland; wheat varieties; cadmium; translocation; bio—concentration
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Table 1 Sampling sites and varieties of wheat
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Table 2 The properties of the soils collected from different site

KA HiL A5, pH/H,0 HHUFi/g kg’ CEClemol-kg’  BdfEAUmg kg  HiBi/mg ke  HEM/mg-ke' 4 Cdimg kg
fog 8771 8.56 13.6 16.7 68.8 40.7 187 0.107
fo o) 8.59 19.3 16.6 101 28.3 101 0.155
e 8.49 22.6 19.4 116 252 99.2 0.182
bRl 8.13 18.2 15.6 119 88.8 128 2.292
ik 8.32 23.1 16.2 93 33.8 111 0.156
A 7.71 27.9 7.10 149 37.4 229 0.108
i 8.31 19.0 15.4 101 26.1 120 0.146
FEH 7.98 21.5 153 111 67.7 174 0.173
il 8.31 22.7 6.14 127 105 192 0.212

R B JE IR RE(TR) AR Y R — A 14 HIRAEE S

4 TR I e SR 7 MR S B 4 I o B 0 A FF A5 24 36 S04 24 5% Fl Microsoft Excel 2010, Ori—
A LRAE/ING B BB E S R IIEE T . gin 8.5 F1 SAS 9.0 FHEF TAL B 5437
ANJERERL CA MBI BOP= (2 ) BN
JNE Cd élz%%%?%zwz% 2.1 REVNERFHEM $FH Cd A BILE
o TEVAA 1 9 A /N FIRE X IR AT 8 A /N2 Bl

:T:tl:':l H Cgrain\Cslem EFD Csoi] ﬁ%u%ﬁ*}*ﬁ ) %ﬂfﬂ:‘ﬂj:i%% Cd

= a X#F)Z 3 Cd & K F B K 3 0455 o & b of
i, mg ke,



B 4RI N R K I 9 SRS TR 3

MUE BRI IHE (0.6 mg-kg™), JEHHISN 0.107~0.212
mg kg™, S8 0.155 mg kg™, + 3 Cd & & 8RR
AR I HA I 5 R S i b e R 1) A 2R
5 H (0.2 mg-kg™) s HA BFIERAE S 4% Cd 5 &
AL R BT bR vE ) (GB 15618—1995) Bl 19
ZRCAd YR E(<1.0 mg-kg™), N 2.292 mg- kg™
(£2)o REARRAESAFNEZ SHFFTARL Cd % i
82 0.005~0.030 mg-kg™, *F-#42k 0.016 mg-kg™, i
KA &/ IME ) 5.89 i, 250 Cd Fr iy 0.016~
0.092 mg-ke™, FH)k 0.058 mg-ke™, HH /N kPR
Cd Fraim il F & DARRHE; BRI Cd i brHh=snt
Cd & 8= H K 0.513~0.681 mg-kg™, FHHk 0.583
mg-kg™, ¥PRE Cd £ R E N 0.119~0.150 mg kg™,
¥ 0.132 mg kg™, 7 T3 FE O AR AR i) (GB
2715—2005, /NEFFRE Cd F 1 <0.1 mg-kg™), [A]—
b+ 3 Cd FrmAAR, For SRR Cd

0871
I
0.7
I
0.6 -
I
0.5 F
I
0.4

INFEZEM Cd At img kg

RAEH

SRR, AR MRS [ R R 22 57 0] 06 1.26~3.75
fE(E 1),
22 AENERT CIEERBMNESR

INFZ RPN -4 Cd 1 4R R A (BCE) & 1EM /N
4 AMIE Cd SRR EESEL KA R L4 E AR
HATRL/INZZ SR (R — /22 SRR EOR T 3) 189 BCF A iF
i (1B 2), 25 R, M TR /INZ b Rl Rl T AS T
ik Cd 2 R HEs b FPhr Cd & — bl 38 Cd 7
TG T, BCF Bifi 135 Cd & R 38 v i e/ o
H 8 Cd FEE RN, B —/ N ARk £ 2%
SR A AN B2 5 NG R, i)
HFLFZ 518 14 086 FIGFAZ 22 K AS[R] b o5 A [F]
F/NZZ 1Y) BCF BUSME K i AT /N22 SR i) BCF 6Kk
AN A FHESN 2R T i v 25 A (B13) . B
AIRIINZE SRR RE Cd & 4 R A e 22 5, P
Gy /N L FIE] BCF 225 @3 384> BCF 2R A 5%,

0.16f

0.14}
i ]

.........

S
)

b 1 SR
L] T

ANFERPRL Cd 2 fkimg- ke
IS
...5

0.02}

T e

BRI B AT R LR ASF TEM DI AR BHR
RAEH

0

PR A 1] 4 _E AR 40 T R B K (M) A/ IMEL (Min ), T HER AR 50%28 R IX ],
T HE AR RIS o 3] R 43 SRR o A B 4 P (E (M) FI-P- 2 (Mean )

| REMANEZM RAFH Cd S8

Figure 1 Concentrations of Cd in stems and leaves and grains in wheat
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Figure 2 Compare Cd bioconcentration factor with same wheat variety in different soils
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Figure 6 Cluster analysis of BCF with different wheat varieties
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