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Abstract The statistical characteristics of plant uptake factor PUF of As Cd and Pb for rice/wheat cereal were analyzed and
summarized based on collected data in China. The data were selected and distinguished between field investigation and glasshouse
experiment in which metal salts were added to clean soils as grown media. Results showed that the PUF median and range of As Cd
and Pb for rice cereal were 0.026 0.004-0.090 0.150 0.014-1.470  0.005 0.001-0.031 and 0.010 0.003-0.033
0.360 0.056-1.700 0.002 0.001-0.019 for field investigation and salt added experiment respectively. The PUF median and
range of As Cd and Pb for wheat cereal were 0.010 0.001-0.110  0.190 0.030-2.110  0.017 0.001-0.075 and 0.010

0.003-0.028 0.150 0.055-0.730  0.001 0.001-0.014 for field investigation and salt added experiment respectively.
Significant PUF distribution differences were found between field investigation and salt added experiment. PUF provided not exactly
predictive ability of metal uptake by crops since the PUF values were influenced by a variety of factors including the soil contamination
levels basic soils characteristics the cultivation of the crops and other environmental conditions. However the In PUF followed
Gaussian distribution R® =0.38 —0.94 which is useful for general risk assessment and soil benchmark derivation of contaminated
croplands. Use of these statistical models is restricted to the range of data they have been derived as extrapolation outside this range is
often unreliable. Soil properties and surrounding environment of the crops should also be in accordance with the conditions PUF
derived.
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1 As Cd Pb
Table 1  Summary statistics of plant uptake factor PUF
PUF 90 In PUF In PUF
n
As 120 0.030 0.017 0. 004 2 0. 026 0. 051 0. 090 -3.62 0.58
As 78 0.012 0.0064 0.0032 0.009 7 0. 021 0.033 -4.55 0.49
Cd 134 0.26 0.29 0.014 0.15 0.74 1.47 -1.90 1.08
Cd 72 0.49 0.41 0. 056 0.36 1.12 1.70 -1.08 0.91
Pb 77 0. 008 6 0.0073  0.0009 4 0. 005 2 0. 022 0. 031 -5.08 0.89
Pb 53 0.003 1 0.0035  0.000 57 0.002 3 0.004 0 0.019 -6.09 0.74
As 88 0.017 0. 021 0. 000 20 0.010 0. 031 0.11 -4.96 1.50
As 43 0.010 0.0064 0.0026 0. 009 6 0. 021 0. 028 -4.71 0. 64
Cd 43 0.28 0.35 0.03 0.19 0.43 2.11 -1.63 0.79
Cd 31 0.19 0.15 0. 055 0.15 0.35 0.73 -1.86 0. 66
Pb 53 0. 020 0.015 0. 000 27 0.017 0. 044 0. 075 -4.32 1.15
Pb 44 0.0018 0.0027  0.000 18 0.00081 0.0050 0.014 -17.00 1.07
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2 As Cd Pb Gaussian !

Table 2 Parameters of probability distribution of PUF

X, b R”
As -3.61 -3.66 0.54 0.58 0.84
As -4.65 -4.55 0.42 0.49 0. 67
Cd -1.91 -1.91 1.21 1.05 0. 86
Cd -1.05 -1.08 1.18 0.91 0.77
Pb -1.91 -1.91 1.21 1.05 0. 86
Ph -6.10 -6.09 0.47 0.74 0.88
As -1.59 -4.96 0.27 1.50 0.94
As -4.70 -4.77 0.64 0.40 0.38
Cd -1.59 -1.65 0.27 0.79 0.94
Cd -2.03 -1.86 0.76 0.66 0.91
Pb -4.01 -4.32 0.68 1.05 0.94
Ph -7.39 -7.00 1.30 1.07 0.79
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Table 3 Comparison of the means and ranges of PUF by crop cereals used in different literatures
PUF
As Cd Pb
0.020 0.004 ~0.060 1.77 0.11 ~8.71 0.05 0.001 ~0.21 33
0.022 0.0050 ~0.055 0.22 0.03 ~1.29 0.084 0.045 ~0.130 7
— 0.015~0.03 — 0.15~0.70 — 0.001 ~0.03 10
0.030 0.004 2 ~0.090 0.26 0.014 ~1.47 0.009 0.001 ~0.03 !
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