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Fig.1 Location map of the study area
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Table 1 Statistics on soil fertility in Sanyuan-Yanliang area

i —H(CER) TE(EAER) =R UEAE S A (BZ)
C WRBVKm®  WBl%  mRVkm®  WB%  mBVkm? W% mBVkm® % mEVke? W%
N 825.62 65.79 417.87 33.30 11.40 0.91
P 31.39 2.50 1033.27 82.34 190. 23 15.16
K 1219. 06 97. 14 35.83 2.86
AL 134. 48 10.72 786. 61 62.68 329.87 26.29 3.92 0.31
C 1185. 54 94. 47 68.78 5.48 0.57 0.05
Ca 661.29 52.70 593. 60 47.30
Mg 979. 85 78.08 275.05 21.92
S 1231. 84 98. 16 23.05 1.84
*2 ZRE—ARMXTERERETMNER
Table 2 Results of soil environmental quality assessment in Sanyuan-Yanliang area
— R (LR AR (R AT ) =R
TLE C, <S, S5.<C,<G; C.>G,;
TR km® HB/ % TR km® H B/ % TR km® HBl/%
Cd 1245. 190 99.227 9.582 0.764 0.120 0.010
Hg 1254. 892 100 0 0 0 0
As 1254. 892 100 0 0 0 0
Pb 1254. 892 100 0 0 0 0
Cr 1254. 830 99. 995 0.062 0. 005 0 0
GAEN 1245. 128 99.222 9. 644 0.769 0.120 0.010
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Fig.2 Comprehensive evaluation map of soil environmental quality in Sanyuan-Yanliang area
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Table 3 Statistics of Se element content in soil in Sanyuan-Yanliang region

(=3 A
L >0.4x107° 0.3x107%<Se<0.4x107¢ 0.2x107%<Se<0.3x107¢ <0.2x107°
T FH/km? Lo/ % T/ km? L4/ % T FH/km? L4/ % A km® LBl %
Se 76.55 6.10 265. 11 21.13 850. 98 67.81 62.25 4.96
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Table 4 Statistics of selenium-rich content and selenium-rich rate of crops

HZEIES BRME/1070 BMEZ107C dfid10 S %U 107 ERE R AL R % HB001/T—2013
oo INFZ 1.025 0.011 0. 106 0.159 466 99.36
1,'5;2 BN 0.316 0.009 0.051 0. 064 223 88. 14 (0.02~0.28)x107°
HiEd 0.359 0. 060 0.171 0.153 12 100. 00
W 0.083 0.024 0.056 0.059 11 100. 00
KA 0.044 0.008 0. 030 0.028 3 75.00
Fr 0. 146 0. 007 0.014 0.029 30 73.17
EEZEN 0.022 0.007 0.011 0.012 10 62. 50
B 0.038 0. 004 0.016 0.018 4 57. 14
M3 0. 041 0.002 0.010 0.013 11 50. 00
PR - -6
R PiAE| 0.101 0.001 0.010 0.014 13 46. 43 (0.01~0.9)x10
B 0.023 0.001 0. 008 0.010 8 40.00
AL 0.101 0.001 0. 006 0.014 10 32.26
K 0.013 0. 001 0. 005 0. 006 2 28.57
V42T Hifi 0.021 0.002 0. 004 0. 006 3 17.65
T 0.019 0.001 0. 004 0. 005 1 7.14
0.100
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3 0.040
E
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Fig.3 Average value of selenium content in various vegetables in Sanyuan-Yanliang area
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Table 5 Statistics of soil selenium and

plant selenium content

+ el e EETIES 7] Rk
G /M w(Se)=0.2x10° /%
N 30 29 96. 67
<0.2x107° ok ) 0 0
INFE 438 434 99.09
20.2x10° oy 251 223 88. 84

x6 EXRFTUNEWMESEERRZLIWEERXEH
Table 6 The correlation coefficient between corn and

wheat grains with its contents in soils
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Fig.4 The relation of selenium contents in corn and wheat grains with its contents in soils
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Table 7 Statistics of selenium speciation in surface soil
Se Frf/107° (e
se s — 1% e
I5oN( ] H/MHE XA bRifE2E
ey 0.3637 0.0841 0. 2304 0.0705
KA 0. 0201 0. 0067 0.0131 0. 0038 5.70 0.523*
BT aCinRas 0.0195 0.0076 0.0130 0. 004 5.66 0.628" "
RIRERZE G2 0.0258 0.0012 0. 0082 0. 0067 3.55 0.631%"*
JEFEREE &7 0.0534 0. 0089 0.0319 0.013 13.83 0.861" "
RTERIRE 0. 0069 0.0012 0.0033 0.0015 1.45 0.800" "
BAHLLEOA 0.1383 0.015 0.0722 0. 0299 31.36 0.953**
BRE A 0.1233 0.038 0. 0886 0. 0226 38. 46 0.924**
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Table 8 Statistics of heavy metal elements contents in crops

FEm 251 As cd Cr Cu Hg Ni Pb Zn
N 0.721 0.14 0. 806 9.41 0. 009 6.577 0.307 46.514
/S 0.07 0.012 0. 405 2.45 0. 005 0.181 0.173 24.81
MiiBd 0.032 0.025 0.142 3.673 0.007 0.053 0.384 42.492
K 0. 035 0.013 0.019 1.867 0. 001 0. 097 0. 027 7.983
ok 0. 047 0.025 0. 446 1.701 0.002 0.272 0.079 3.763
A 0. 005 0.001 0. 039 0.264 0 0. 045 0.028 2.126
piAS| 0. 004 0 0.037 0.169 0 0.055 0.015 0.979
Pia 0. 006 0 0.055 0.28 0 0. 045 0.031 1.631
H3% 0. 005 0. 001 0.052 0.209 0 0. 046 0.023 1. 694

TS Y R/ 1076 <0.5 <0.1 <l <0.02 <0.2
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Fig.5 Spatial planning for the development and utilization of selenium-rich land in Sanyuan-Yanliang area
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Research, development and utilization of selenium-rich soil of Shaanxi.
A case study of Sanyuan-Yanliang area

QIAO Xin-Xing"*, CHAO Xu’, REN Rui"?, ZHANG Ji-Jun'*, HU Kui'?,
LI Ao-Rui'*, ZHANG Zhi-Ming]‘2

(1. Shaanxi Hydraulic Engineering and Environment Geological Survey Center, Xi‘an 710068, China ;2. Shaanxi Institute of Geological Survey, Xi‘an
710054, China)
Abstract: Through the sampling and analysis of soil and crops in Sanyuan-Yanliang area, it is found that the soil environment in the
study area is generally clean. The medium-rich selenium soil accounts for 94. 62% of the total survey area, selenium-rich soil is widely
distributed and has the basic soil conditions for the development of selenium-rich crop. It has the basic soil conditions for developing
selenium-enriched foods. For the analysis of crop products, it can be seen that the bulk crops are selenium-rich crops, and the seleni-
um-enriched level is relatively stable. Some vegetables have also reached the standard of selenium-enriched vegetables. The selenium
in crops has a good correlation with soil selenium. The correlation coefficient between the selenium content of corn and that of root soil
is 0.788, and the correlation coefficient between the selenium content of wheat and that of root soil is 0. 612. Hence the study area has
a future for the development of selenium-enriched industries. Guanzhon is suitable for vigorously promoting the cultivation of selenium-
enriched crops and vegetables as an important food and vegetable. The production area has great potential for the development of seleni-
um-enriched crops. It is recommended to select demonstration sites to carry out selenium-enriched planting work, and to focus on
building a group of selenium-rich grain and vegetable industry bases so as to provide a scientific basis for the development and utiliza-
tion of selenium-rich resources in Guanzhong, Shaanxi Province, thus supporting the rural revitalization strategy and the precise poverty
alleviation battle.

Key words: Sanyuan-Yanliang area; selenium-rich soil; selenium-rich crop; development and utilization; rural revitalization
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