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95% (4] SSD
[15-18] SSD
2
12 Hg
Hg
Hg
Hg
(BCF) (1]
Burr 11 SSD 95%
Hg
1
1.1
( )
(28°12'N
116°56'E) ( )
(39°41'N  117°25'E)
0~20cm

F 1 K 2 M EIRE R R
Table 1 Basic physicochemical properties of the two soils used in
the experiment

pH 48£0.1 6.9+0.1
(g/kg) 54+03 9.9+0.4
(cmol/kg) 9.3+£0.1 24.1+£0.6
(2 ~0.02 mm) (g/kg) 32343.0 194 +3.0
(0.02 ~ 0.002 mm) (g/kg) 219+£5.0 441 £12.0
(< 0.002 mm) (g/kg) 458 £ 1.0 365+9.0
(g/kg) 35.1+0.4 28.1+0.8
(g/kg) 0.18+0.01 0.74 £ 0.01
(g/kg) 69.6 +2.4 73.7£0.5
Hg (mg/kg) 0.07 £ 0.01 0.03 +0.01
(Raphanus sativus
L) (Daucus carota L.) (Solanum
tuberosum L.) 4 2
20 90
1 15
6 1

F2 MRS

Table 2 Cultivars of rootstalk vegetables used in the experiment

R1 Cl1 Pl 1
R2 2 P2 6
R3 C3 P3 1
R4 c4 P4 15
1.2
2 mm
(HgCly) Hg
GB 15618-1995 (pH<

6.5 03 mgkg 6.5<pH <7.5
1.0 mg/kg) 1 2

0.5 mg/kg pH>7.5

Hgl 0.3 0.5 mg/kg Hg2
0.6 1.0 mg/kg Hg
(CK) 26 cm
30 cm 7 kg 3
80%
3
N 0.15 g/kg P

0.05 g/kg K 0.10 g/kg

2010 8

3 ( 6
) 3
2

1.3

2010 11 12 12

(GB 2762-2012)
(Retsch GM 200 )
Hg 0.149 mm
Hg
pH 1:25

1 mol/L (pH 7.0)
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1.0.14)

Sigmaplot 11.0
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2
2.1
Hg 12
1
Hg
2 Hg (R1)
(C4) 1 (P1)
(R1)
(P<0.05) 2 (R2)
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2.2 Hg (C2) Hg
2 2 Hg
Hg Hg (R°=0.90 n=36 P<0.0001)
12 Hg (C2) 1 (P1) (R3)
0.000 2 ~ 0.007 7 mg/kg( 0.001 5 mg/kg) 0.000 1~ 2 Hg
0.004 2 mg/kg( 0.000 9 mg/kg) Hg
(0.01 mg/kg) Hg
12 Hg Hg
0.000 6 ~ 0.015 4 mg/kg( 0.002 8 mg/kg) ( SS)
0.000 3 ~ 0.008 7 mg/kg( 0.002 0 mg/kg) Hg ( 3
0.020 0012

= Hegl 9010

<0015} — g2

g 0.008

e

< 0.010 0.006

jas)

iz]_

by 0.004

& 0.005 +

= 0.002

0.000

Fig. 2

; E E B 0.000 - 4 b ' -
R1 R2 R3 R4 Cl C2 C3 C4 Pl P2 P3 P4 Rl R2 R3 R4 C1 C2 C3 C4 PI1 P2 P3 P4
biseAny biseAny

2 FREKE Hg BT 12 MRS MM AT R ARG Hg &8 (LB EIT)

Hg concentrations in edible parts of the 12 cultivars of rootstalk vegetables under different Hg treatments

x3 mWAETREBR - EEBENIRKA R Hg EEF M A EDH

Table 3 ANOVA results of cultivar, soil type and cultivar x soil type effects for Hg concentrations in edible parts of radish, carrot and potato

Hgl Hg2
SS MS F SS MS F
7.10X10° 2.37X10° 49 4x** 1.56X10°° 521X10° 119%%x*
1.71X10°° 1.71X10°° 35.6%%* 2.10X107° 2.10X107° 48.0%**
X 2.83X1077 9.44%10°* 1.97 2.25X1077 7.49%10°* 1.71
7.67X107 4.79%x10°® 7.00X 1077 438X107°
1.30x10°* 432X10°7° 75.7%%* 5.37X10* 1.79x 107 129%**
7.59%X10° 7.59X10°° 13.3%% 3.06X10° 3.06X10°° 22.0%**
X 1.20x10°° 420X10° 7.36%* 4.13%10° 1.38X10° 9.92%*
9.13X10° 571X 1077 2.22X107° 1.39X10°°
1.54X107° 5.13X10°° [27%** 6.51X107° 2.17X107° 107%%*
2.04%X107 2.04X107° 0.51 1.04X10°° 1.04X10°° 5.12%
X 1.15X10° 3.84X1077 9.49%* 1.95X10° 6.51x1077 3.20
6.47X107 4.04x10°® 3.25%X10° 2.03X1077
SS MS F F * oKk ok P<0.05 P<0.01 P<0.001
2.3 Hg
12 CK Hgl Hg2 Burr III
BCF BurrliOZ 5% BCF 52.8
SSD 3 118
HCS 0.53 1.2 mg/kg

1 Hg Hg
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Food Safety Thresholds of Mercury for Two Typical Soils of China
—A Case Study for Rootstalk Vegetables

DING Chang-feng', LI Xiao-gang', WANG Xing-xiang'"*"
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 Jiangxi Key Laboratory of Ecological Research of Red Soil, Ecological Experimental Station
of Red Soil, Chinese Academy of Sciences, Yingtan, Jiangxi 335211, China)

Abstract: In this study, twelve cultivars of widely cropped rootstalk vegetables (4 cultivars each for radish, carrot and
potato) and two typical soils (red soil and fluvo-aquic soil) were selected to study the sensitivity differences for mercury (Hg)
through a greenhouse pot experiment. Two Hg addition treatments were applied, including low (equal to the national soil limit for
Hg), and high (two folds of the soil limit for Hg) additions according to the second grade soil (the highest allowable soil heavy
metal concentration for vegetable production; 0.3, 0.5, and 1.0 mg/kg for soils with pH<6.5, 6.5<pH<7.5, and pH>7.5) of the
Chinese Soil Environmental Quality Standard. The soil thresholds were then derived using species sensitivity distribution (SSD).
The results indicated that biomass of edible part under Hg exposures varied with cultivars. Under high Hg addition treatment, Hg
concentration in carrot cultivar Three red 8-inch grown in red soil, none in fluvo-aquic soil, exceeded the food safety standard
(0.01 mg/kg). Cultivar consistently exhibited the largest effect on the Hg concentration in edible part compared with soil type.
The SSD curves for Hg were fitted with Burr I1I distribution based on the bioconcentration factor (ratio of Hg concentration in
plant to that in soil) of the twelve cultivars. The 5% hazardous concentrations (HCS) were then derived inversely from the food
safety standard. The Hg thresholds for red soil and fluvo-aquic soil were 0.53 and 1.2 mg/kg, respectively. This work provides an
important reference for the revision of the soil environmental quality standard for heavy metals in China.

Key words: Rootstalk vegetables; Red soil; Fluvo-aquic soil; Mercury; Food safety threshold



