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Abstract In order to characterize the plant availability of arsenic ~ As in the soil of a Panax notoginseng plantation in Wenshan Yunnan
Province, China , six chemical extracting agents including 0.5 mol - ! NaH,PO,, H,0, 0.2 mol - L™ H;PO,, 0.062 5 mol: L' EDTA pH=7 , 1.0
mol -1 NH,CI, and 0.05 mol+ L NH, ,SO, were selected to extract As from soil samples. The correlation between the As concentrations of the
soil extracts and the total As in the soil were analyzed. The results showed that the As concentrations in the soil solutions extracted by 0.5 mol *
L' NaH,PO,, 0.2 mol - L H;PO, and 0.05 mol-L" NH, ,SO, were correlated well with the total As concentration in the soils, with correlation
coefficients of 0.8359, 0.817 7, and 0.881, respectively. The extract efficiencies of 0.5 mol - 1. NaH,PO, and 0.2 mol - ™" H;PO, were 6% and
11%, respectively, which were much higher than that of 0.05 mol+L™" NH, ,S0,. The correlation of As concentrations between the extract and
different parts of the plant is important for selecting appropriate chemical extracting agents. The As concentrations in the 0.5 mol - . NaH,PO,
and 0.05 mol- " NH, ,SO, extracts were significant positively correlated with the As concentrations in the taproot, fiber and stem of P. noto—
ginseng, whereas that of the 0.2 mol - L. H;PO, extract was significantly positively correlated only with the taproot and fiber portion. In conclu—
sion, NaH,PO, 0.5 mol-L™" and H;P0, 0.2 mol-L" both could be selected to characterize soil bio—effective As on Panax Notoginseng.
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13-4]
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2.41%~3.46% N 0.12%~0.22%
N N .pH P 0.09%~0.13% K 1.02%~1.80%
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N 35.04%~59.79% .
f10-12] 1.2
[13717]O 6 2
2.0000 g 20
50 mL 10:1 20 mL
20+£0.5 C 250 r-min™ SHA-BA
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2
Table 2 Extractants previously used and reported in the current
study to predict the phytoavailability of As
’ /mol - L
1 NaH,PO, 0.5 [18]
H,0 [19-20]
1.1 H,PO, 0.2 (21]
EDTA 0.062 5 pH=7  HCI [22]
5 NH,CI 1.0 [23]
60~80 mg-kg! . 40~ NH, S0, 0.05 [24]
1
Table 1 As concentrations of soils and different parts of Panax Notoginseng in 9 sampling sites
/mg-kg™ pH fmg kg
1 79.53 6.16 2.93 8.07 545 38.5
2 68.04 6.64 1.43 4.1 4.98 0.7
3 62.85 4.60 1.13 448 0.37 0.84
4 51.61 5.57 0.72 5.12 0.78 4.02
5 44.84 5.19 0.53 1.9 0.25 291
6 41.17 6.16 0.56 2.93 0.55 4.53
7 21.85 5.75 0.9 6.29 0.81 449
8 16 4.76 1.36 391 1.78 2.24
9 14.75 4.58 0.14 2.32 0.19 0.76
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Figure 1 As extraction efficiency(% ) of different chemical extracts
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Figure 2 The correlations between six kinds of extractable As concentrations and the total As concentrations of soils
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(22] 0.062 5 mol - L'EDTA

o Madejon ™1 0.05 mol - L'"EDTA - H,0
8.59~929 mg - kg™
EDTA o
= NH,CI1 o = NH,C1
0.587 P<0.01 . 0.777 P<0.05 . Bu
2.3 N N NH,CI1
3
NH,CI1
o 0.9893.0.9793.0.999 3,
t NH,CI1
=l NH,CI1
o Madejon ® 15
4,NaH,PO, 0.05 mol - L'EDTA
NH, S0, N 0.84 P<0.01
3 NH, ,S0, EDTA
NaH,PO,. H;PO, o H,0.NH,CI EDTA
0946 0.971,H,0
0.707., NH,CI 3
- EDTA 6
o NaH,PO,.H;PO,
NH, S0,
N o NaH,PO, 0.8359.0.8177  0.881 HsPO,
1 2 NaH,PO, 5%~23%
N 3%~10% 0.05 mol-L™" NH, S0,
4 o 1%,
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N H;PO,
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Table 4 Regression analysis of bioavailable As in soil and As concentrations in different parts of Panax notoginseng
0.5 mol * L'NaH,PO, 0.910%* 0.858%* 0.819%* 0.38
H,0 0.053 -0.182 0.541 0.707*
0.2 mol  L'H;PO, 0.946%* 0.971%* 0.617 0.286
0.062 5 mol - L'EDTA 0.321 0.347 -0.168
1.0 mol - L"'NH,CI1 0.606 0.674* 0.534 0.066
0.05 mol - L™ NH, ,S0, 0.796%* 0.708* 0.765%* 0.359
ok 0.01 * 0 0.05

Note **Correlation is significant at the 0.01 level; *Correlation is significant at the 0.05 level.
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