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Fig.1 Sampling sites in Lanzhou
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Fig. 3 Frequency distribution of soil total selenium content distribution in Lanzhou
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Table 1  Average soil selenium concentrations of towns in Lanzhou

S EIX E2: P FHE
Wk HTAAS 15 0.103 +0.015
X AN 12 0.142 +£0.013

AR 16 0.159 + 0.018
S 13 0.177 £0.019

L EX [N ES 20 0.125 +0.018
V[ X Rl 15 0.144 £ 0.070
Rt H )14 15 0.119 £0.017

KEZ 30 0.167 £ 0.043
MAS 10 0.171 +0.035
V7 30 0.194 +0.013
PaNTk 15 0.21 + 0.054
piSee= S 10 0.138 £ 0.014
B IL:: 30 0.175 +0.027
W= 15 0.176 + 0.036
1 30 0.177 £0.016
Z)H 30 0.179 +0.020
K 30 0.217 +0.028
R oY 5 13 0.139 +0.033
NEE S 3 0.152 +0.019
TS 2 0.152 +0.001
WEZ 15 0.155 + 0.049
PR o 15 0.157 £0.021
pUE 15 0.181 + 0.028
SE L 15 0.189 + 0.017
P 334 15 0.207 +0.077
HKZ 15 0.212 +0.060
=M 12 0.212 +0.012
KR 2 0.224 +0.083
Kd=eti 15 0.329 + 0.060
045 y=5036x+0.120
040 I Re=0.716 i .
0.35
2 030
g 0.25 f
= 020 f
W 0415
0.10 |
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Fig. 4 Correlation between total selenium and bioavailable selenium

contents in soil in Lanzhou
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Table 2 Selenium concentration of agricultural products in Lanzhou

K77 FE AL SPEI TR (mglkg) e K{H (mglkg) Ie/ME (mglkg)
1e#>% Brassica.oleracea var.botrytis 1 5.41x10° 10.86x107 2.55x10°
KEISE B.campestris 1 2.03x10° - -
KIF# B.albograbra 3 4.46x10° 6.99x10° 2.23x10°°
5 B.oleracea 5 2.90x10°° 4.21x10° 1.69x10°
LE4E3% B. pekinensis 9 2.91x10° 6.23x10°3 1.11x10°
4§%4¢ B.oleracea var.italica 7 14.63x10° 44.59x1073 6.05x10°
1 ¥4 B.oleracea var.capitata f.rubra 1 8.16x107 - -
74 Lilium brownii 10 4.36x10° 12.87x10° 1.22x10°
J%3% Spinacia oleracea 1 10.07x10° - -
JJE. Canavalia gladiata 1 3.01x10° - -
Mt Lycium barbarum 5 3.90x10°3 5.89x10° 2.64x10°
% N Daucus carota 1 5.04x107 10.04x107 1.92x10°
%% | Raphanus sativus 2 2.33x10° 2.39x107 2.27x10°
¥4 ® Solanum tuberosum 13 5.69x103 11.07x10° 1.08x10°
3% Apium graveolens 4 13.53x10° 33.20x10°° 5.56x10°
V57 A.graveolens var.dulce 4 8.15x10° 19.71x107 2.95x10°
(B Rosa rugosa 30 16.67x10° 22.52x10° 5.06x10°
Hi%G Vitis vinifera 3 2.43x10° 2.97x10° 1.66x10°
VYR Cucurbita pepo 1 5.20x10° - -
ZMERS R MBB LA S BAERY LS (%)
Table 3  Proportion of organic selenium in total selenium of agricultural products
AR = i T35 AU L 151 e KNAH 0/ ME
L R.rugosa 8 88.75 94.33 75.04
1M B.oleracea var.botrytis 1 74.21 - -
JT2% A.graveolens 2 73.08 78.23 67.93
H & L.brownii 1 71.33 - -
HitC L. barbarum 2 70.69 74.67 66.71
L4 % S tuberosum 1 51.03 - -
7441t B.oleracea var.italica 4 45,61 60.62 37.63
F4 ZHARRERTREAS LBESAHLE (mgkg) M RZARH FEOMS B MRS, WEER

Table 4 Total selenium contents in agricultural products and soils in Lanzhou

AR i E2 ST e A
L R.rugosa K 54.73x10° 217x10°
Z ) 26.16x10 179x10°

)1 37.31x10° 177x10°

i 4 Lbrownii 74 24 el 3.13x10° 125x10°
EREZ 5.60x10° 144x10°

¥4 % S tuberosum =57 2.14x10° 155x1073
=z 3.49x10° 212x10°

MAZ 5.80x10° 171x10°

A 7.15x10° 210x10°

Z )1 7.96x10° 179x10°
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Spatial Distribution and Speciation of Selenium in Alkaline Soils and Agricultural Products of Lanzhou

LI Wei'? LI Fei?2, BIDe?, WANG Hua-kui®, LI Hai-yong®, ZHOU Shou-biao!, ZHAO Qi-guo®, YIN Xue-bin?
(1 College of Life Science, Anhui Normal University, Wuhu, Anhui 241000, China; 2 Suzhou Key Laboratory for Selenium
and Human Health, USTC, Suzhou, Jiangsu 215123, China; 3 Livestock Bureau of Lanzhou, Lanzhou 730000, China;

4 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: To know the spatial distribution of soil total Se and Se speciation in agricultural products, totally 473 Lanzhou soils and 122
agricultural products were sampled and analyzed. The results showed that the average total Se concentration of the topsoil in Lanzhou was (0.179+
0.066) mg/kg (n=473), which ranked in middle level of China. Soil pH value was 8.39+0.26. Soil Se varied significantly among sampling sites, and
the highest averaged soil Se was found in Yuzhong Area. The bioavailable Se of soils ranged from 4.63% t015.8%, averagely 8.27% of the total Se. A
significantly positive correlation between bioavilable Se and toal Se in soils was observed. For the agricultural products, the total Se in rose (Rosa
rugosa), Chinese wolfberry (Lycium barbarum), broccoli (Brassica oleracea var.italica) and celery (Apium graveolens) exceeded 0.015 mg/kg (a
standard value for Se-enriched products in China). The organic Se covered averagely 73.4% of the total Se in these agricultural products. Generally,
the areas with higher soil Se in Lanzhou could grow higher Se products. Because of alkaline properties of Lanzhou soil, it has a significant advantage
in developing Se biofortification agricultural products.

Key words: Lanzhou, Alkaline Soil, Agricultural product, Total selenium, Selenium speciation



