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Determination and prediction of lead uptaked by Brassica chinensis

XU Wen—xin', LI Yan?, DAI Yun—chao', LU Jia—long"

(1.College of Resources and Environment, Northwest A&F University, Key Laboratory of Plant Nutrition and the Agri—environment in North-
west China, Ministry of Agriculture, Yangling 712100, China; 2. Shaanxi Monitoring Station of Agro—Environmental Protection, Xi’ an
710003, China)

Abstract: The estimation of heavy metal bioavailability, mobility, and movement is important for ensuring environment and food safety. We
conducted a greenhouse study, using Brassica chinensis and 15 soils, to investigate the uptake of lead (Pb) by plants and to construct a mod-
el for predicting the main factors that influence Pb bioavailability. The results showed that soil organic carbon (OC) content, pH, and total
Pb content significantly affected Pb uptake, and the Pb contents of the plants and soil were positively correlated, whereas the soil pH and
OC were negatively correlated with plant Pb. Multivariable (pH, OC, and total soil Pb) regression models (R’=0.94) were more accurate for
estimating Ph bioavailability than single—factor (total soil Ph) models (R*=0.83). The greatest bioconcentration factor (BCF) was measured
for acidic soils. The most accurate Freundlich equation for estimating Pb bioavailability (Ig [plant Pb]=1.14 lg [soil Pb]-0.19pH-0.63lg
[0C]+1.92) was developed using data from combined CK and Pb treatments (R>=0.94, RMSE= 0.11, n=45) and could be used to predict Ph
uptake.
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66 1 (Hitachiz—2000, H AS) I 5 A 59 8 Ph 75
o A AL M BT LR 1, AT VA, HpH
AF Ak Y1 A 4.90~8.80; OC 75 3L i 4 6.78~20.70 g+
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Table 1 Selected soil properties

i PRI pH 0C/g-kg"  CaCOy/g-kg’  CEC/emol-kg"  Fiki/% Fe,/g-kg™! Al/g-kg'  PbiFit{l/mg-kg
1 W 4.90 9.00 0.00 10.85 4291 1.71 0.11 28.74
2 VS 5.74 10.14 0.00 21.34 24.96 2.14 0.08 38.46
3 P 5.92 19.87 0.00 11.10 27.52 1.97 0.26 4251
4 AN 6.01 6.78 0.00 8.70 36.51 1.76 0.18 34.75
5 TR 6.25 11.62 0.00 19.08 16.84 2.34 0.05 30.17
6 T 6.27 20.70 0.00 28.59 19.33 1.96 0.09 44.79
7 ik 6.82 19.05 0.00 31.11 30.18 1.84 0.19 44.73
8 [S3i) 7.90 9.56 35.60 2237 26.01 1.20 0.17 37.40
9 i) 8.07 10.32 27.50 16.01 18.18 0.94 0.15 36.12
10 B 8.12 11.27 15.06 25.25 9.57 1.19 0.19 40.87
11 17 8.24 13.44 25.15 16.80 17.74 1.10 0.15 38.58
12 Feit 8.29 12.77 53.57 24.67 7.59 1.60 0.16 39.75
13 A 8.37 11.18 38.51 11.23 6.66 1.67 0.13 36.86
14 IIFR 8.65 6.87 31.69 13.09 17.11 0.92 0.16 36.02
15 NS 8.80 9.45 11.51 11.61 10.51 0.72 0.19 40.80

H a. L3ES S LA pHE TR T S

Note: a. Soil numbers are listed in order of increasing pH.
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Figure 1 Pb concentration in the Brassica chinensis under different Pb treatments
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Figure 2 Relationships between Pb concentration in Brassica chinensis and soil in normal(A) and log—transformed (B)
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Figure 3 BCFu(A) and BCF..i(B) of Brassica chinensis in the 15 soils under different Pb treatments
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Table 2 Prediction equations between plant Pb and soil properties

i [EYEpEE R P n
4 g Cpuun=0.47 lg Coiin—1.52 0.83 <0.01 45
5 g Cuun=1.02 g Coiim=0.16pH-1.21 0.90 <0.01 45
6 lg Cpwn=1.14 lg Coin—=0.19pH-0.631gCoc+ 0.94  <0.01 45
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Figure 4 The simple relationships between the Pb concentration in plants and pH, OC in soils
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Table 3 Prediction equations for the different Pb sources

i Ph A3 0] )y R P RMSE n
7 Xf % (CK) lg Cpan=2.01 lg C..s,—=0.08pH-0.13 lgCoc+0.25 0.80 <0.01 0.21 15
8 247 (Pb1 Ph2) lg Cpra=1.24 1g C.oi,—0.15pH-0.26 1gCoc+3.23 0.74 <0.01 0.16 30
9 AP (Ph1-CK . Ph2-CK) lg Cinn=0.83 lg Coin—0.32pH-0.13 1gCoc+0.83 0.34 <0.05 0.21 30
10 A I (CK . . Pb1 . Ph2) lg Cpunn=1.14 1g C.in—0.19pH-0.63 1gCoc+1.92 0.94 <0.01 0.11 45
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Figure 5 Relationships between measured lg [plant Pb] and predicted lg [plant Pb] of different Pb sources
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