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1

Table 1 Physical and chemical properties of surface soils sampled

pH oM BSP CEC Hg 10 pm HS-C FA-C HA-C
(1:1) (9/ kg) (%) (cmol/kg) (mg/kg) (9/kg) (9/kg) (9/kg) (9/kg)
1 4.75 23.14 353 19.54 0.065 360 8.33 1.85 3.54
2 4.41 14.53 14.3 11.56 0.091 320 5.30 1.59 241
3 4.23 12.30 8.0 12.09 0.091 360 4.48 1.18 217
4 4.40 15.45 17.9 10.81 0.095 200 5.89 1.34 2.60
5 4.56 11.12 63.9 22.48 0.108 360 0.90 0.43 0.16
6 4.73 9.18 60.2 20.20 0.082 440 1.73 0.60 0.47
7 4.57 13.61 24.2 13.58 0.314 300 4.33 1.22 3.50
8 4.07 22.67 8.7 22.34 0.262 360 9.97 3.70 6.30
9 4.53 9.82 255 19.49 0.141 620 2.77 1.33 1.47
10 4.85 10.25 44.2 16.88 0.134 620 2.55 1.14 1.49
11 6.99 10.49 96.3 20.80 0.442 300 0.59 0.12 0.39
12 5.20 9.74 75.1 20.77 0.668 360 0.85 0.20 0.51
:OM , BSP , CEC HS-C FA-C HA-C , ;
11 CaCO; 571g/kyg
2
Table 2 Some physical and chemical properties of sub-surface soils sampled
oM BSP CEC Hg HS-C FA-C HA-C
(g/kg) (%) (cmol/kg) (mg/kg) (g/kg) (g/kg) (9/kg)
1 11.36 15.4 12.52 0.082 3.93 0.86 1.59
2 6.16 18.4 9.00 0.073 2.24 0.69 0.95
3 10.99 18.2 13.54 0.078 4.83 2.23 2.67
4 7.98 16.1 8.66 0.075 2.20 1.06 1.07
5 9.53 71.9 22.48 0.081 0.51 0.31 0.20
6 4.96 64.8 16.21 0.072 1.73 0.39 0.28
7 11.39 425 16.91 0.299 4.10 111 3.06
8 10.25 49.3 17.94 0.195 3.46 1.04 1.89
9 8.92 28.4 18.46 0.110 3.50 2.00 1.60
10 8.60 51.7 16.58 0.117 3.19 1.39 141
11 8.62 79.0 22.38 0.249 0.33 0.14 0.28
12 7.56 83.4 20.53 0.537 0.56 0.29 0.37
1.2 [18]
Hg - FA-Hg HA-Hg Hg Hg
[1e) YYG-2
Hg HS-Hg [19]
Stevenson ®1 Hs HA FA
Hg Gl oM 2
H2S04-K,CrOy HS FA HA 2.1 Hg
Stevenson 7] Hg (22.8
Hg - ng/m® + 3.7 ng/m°)

pH CaCO; CEC BSP Hg & Hg
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Hg Hg Hg
Hg 0.003 ~ 0.0014 mg/kg
Hg 0.01mg/kg FW GB2762-81
3 Hg !/ Hg
Hg Hg
Hg Hg
Hg Hg
Hg Hg
3 Hg
Table 3 Mean values of Hg contents in various parts of citrus trees grown in different soils
/ /
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
2 0.2441 0.0446 0.0058 0.0013 7.6 0.18
2 0.0644 0.0426 0.0052 0.0012 8.1 0.66
2 0.0230 0.0283 0.0029 0.0014 9.6 1.2
4 0.0167 0.0333 0.0105 0.0007 3.2 2.0
2 0.0081 0.0402 0.0048 0.0003 8.4 4.9
2.2 Hg BSP pH
Hg
Hg
Hg 4 5 pH
Hg pH BSP Hg pH
(8]
4 Hg
Table 4 Correlation coefficients between the surface soil properties and Hg contents in different parts of citrus trees
pH oM CEC BSP Clay HS FA HA
Hg 0.754** -0.457 0.347 0.742** 0.011 -0.585* -0.560 -0.508
Hg 0.335 -0.151 0.222 0.050 0.287 -0.086 0.070 0.067
Hg -0.062 0.453 -0.439 -0.309 0.225 0.438 0.220 0.254
Hg 0.385 -0.854** 0.044 0.545 0.162 -0.862** -0.784** -0.860**
Foor = 0.708, ros= 0.577 (n = 12)
5 Hg
Table 5 Correlation coefficients between the sub-surface soil properties and Hg contents in different parts of citrus trees
pH oM CEC BSP Clay HS FA HA
Hg 0.851** -0.247 0.533 0.666* 0.011 -0.603 -0.406 -0.473
Hg 0.322 0.269 0.420 0.120 0.287 0.195 0.397 0.278
Hg -0.263 -0.230 -0.666* -0.576* -0.225 0.215 -0.008 0.087
Hg 0.415 -0.431 0.368 0.436 0.162 -0.618* -0.165 -0.558
Hg HS
OM HS Hg
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HS Hg pH pH
OM HS 5 pH
Hg OM  HS FA-Hg
FA-Hg Hg
Hg
HS-Hg Hg 2.3 Hg Hg HS-Hg
FA-Hg HS-Hg 0.0250 ~ 0.1674
pH BSP Hg mg/kg 6 , FA-Hg 0.0100~ 0.0325
pH FA-Hg mg/kg, HA-Hg 0.0127 ~ 0.1128 mg/kg
HA-Hg FA-Hg
6 HS-Hg
Table 6 Contents of humic-substance-bound Hg and its two fractions in the two layers of the soils sampled
HS-Hg FA-Hg HA-Hg HA-Hg HS-Hg FA-Hg HA-Hg HA-Hg
(ma/kg) (mg/kg) (ma/kg) IFA-Hg (mg/kg) (ma/kg) (mg/kg) /FA-Hg
1 0.0500 0.0150 0.0353 24 0.0488 0.0133 0.0306 2.3
2 0.0479 0.0100 0.0290 2.9 0.0423 0.0100 0.0290 2.9
3 0.0625 0.0120 0.0298 25 0.0437 0.0117 0.0268 2.3
4 0.0417 0.0100 0.0257 2.6 0.0354 0.0100 0.0239 2.4
5 0.0250 0.0150 0.0127 0.85 0.0250 0.0149 0.0097 0.65
6 0.0271 0.0133 0.0134 1.0 0.0229 0.0123 0.0127 0.95
7 0.1306 0.0200 0.1020 5.1 0.1286 0.0190 0.0944 5.0
8 0.1674 0.0225 0.1128 5.0 0.0735 0.0179 0.0863 4.8
9 0.0551 0.0134 0.0381 2.8 0.0470 0.0128 0.0351 2.7
10 0.0429 0.0142 0.0335 24 0.0388 0.0134 0.0303 2.3
11 0.1266 0.0234 0.0868 3.7 0.0878 0.0177 0.0625 35
12 0.1531 0.0325 0.1076 3.3 0.1245 0.0266 0.0834 31
HS-Hg Hg Hg
HA-Hg FA-Hg HS-Hg Hg
Hg 22.9% ~ 76.9%, HS-Hg Hg
43.8% 3l Hg
HS-Hg HS-Hg 7 HS-Hg
/ Hg Hg
Hg 7 Hg HS-Hg
7 HS-Hg Hg
Table 7 Correlation coefficients between humic-substance-bound Hg in soil and Hg in different parts of citrus trees
Hg
Hg Hg Hg Hg Hg Hg Hg Hg
Hg 0.859** 0.420 -0.234 0.101 0.765** 0.327 -0.212 0.112
HS-Hg 0.491 0.541 -0.164 -0.357 0.543 0.398 -0.098 -0.221
FA-Hg 0.759** 0.390 -0.283 -0.073 0.700* 0.314 -0.327 -0.042
HA-Hg 0.484 0.500 -0.163 -0.354 0.398 0.464 -0.134 -0.393
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Bioavailability of Humic-Substance-Bound Mercury
to Perennial Plant Citrus Sinensis L. Osbeck

YU Gui-fen', WU Hong-tao?, JIANG Xin!, QING Chang-le?
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 College of Resources and Environmental Science, Southwest University, Chongging 400716, China)

Abstract: Citrus trees Citrus sinensis L. osbeck and their supporting soils were sampled for investigation of Hg
uptake by the perennial plant and its relationship to soil properties and humic-substance-bound Hg (HS-Hg) in the soil.
Results showed that in acidic soil, the more acidic the soil was, the less Hg the citrus trees absorbed. Hg content in fruits
was negatively correlated with the contents of organic matter or humic substances in the soils. HS-Hg, especially the
FA-Hg fraction, was the major Hg source for citrus trees. Correlation coefficients between citrus root Hg and soil
HS-Hg reached 0.700*~0.759**. Surface soil could provide more available HS-Hg than sub-surface soil.

Key words: Humic-substance-bound mercury (HS-Hg), Bioavailability, Citrus tree, Soil



