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Characteristics of Selenium Content in Different Soil Types in Guanzhong and

Its Influence on Selenium Content of Corn Grain

J1 Huawei, REN Rui, CHEN Jiping, ZHANG Jijun, LI Aorui, FENG Weihua

(Shaanxi Institute of Geological Survey, Shaanxi Hydrogeology, Engineering Geology and
Environmental Geology Survey Center, Xi'an 710068, Shaanxi, China)

Abstract: This paper selects fluvo-aquic soil, aeolian sandy soil, cinnamon soil, black loessial
soil, red soil, alluvial soil in Guanzhong of Shaanxi Province and corn growing on them as the re-
search objects. 74 corn samples and 74 root soil samples were collected, and soil Se content, Se
speciation and its influencing factors, the effect of soil Se content variation on corn grain Se con-
tent were analyzed. The results showed that contents of total Se and various Se fractions of both
cinnamon soil and alluvial soil were significantly higher than those of other four soil types, and
cinnamon soil and alluvial soil were Se rich soils. The bio-available Se content of cinnamon soil

and alluvial soil was significantly higher than that of other four soil types. The Se content of corn

W
&
1&&

H#:2020-12-25; & [E H #}:2021-06-03
T B < BG4 2 i 5 T PG A O Ml DX A T A 25 T 5T (20180307

A HEA AR (1987 -, o B2 i o, AR, B A Rl L A A Ml R A ROl BRSBTS

mail; huaweijil001(@126. com,

E



240 Piodb b R

NORTHWESTERN GEOLOGY

2021 4

grain in cinnamon soil and alluvial soil met the standard of selenium enrichment, and was signifi-

cantly higher than that of corn grain in the other four soil types. Furthermore, the Se content in

corn grains increased when soil Se content increased to a certain level. These results suggested

that cinnamon soil and alluvial soil with higher selenium content were suitable for selenium-rich

corn. This study is of help to understand the physical and chemical properties of soil in

Guanzhong area and the relationship with Se availability. It provides theoretical basis for the ad-

justment of soil selenium level, the improvement in plant selenium nutrition status, the develop-

ment and utilization of selenium-rich resources and the adjustment of planting structure.

Keywords: Guanzhong area; soil types; selenium content; selenium speciation; corn grain
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Fig. 1 The division of tectonic units in Guanzhong, Shaanxi
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Fig. 2 Soil type distribution map of Guanzhong, Shaanxi
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Tab. 1 Total Se content of different soil types
T REARRC WE S ARER 2 A5 5 R A
ESLi (n) (mg * kg™ 1) (mg -+ kg™ D) %
A+ 17 0.174 4+ 0.011  0.124~0. 305 26. 02
U 6 0.133 4 0.020  0.082~0.204 36. 82
#+ 32 0.624 + 0.077  0.070~1.613 70. 04
Byt 5 0.148 + 0.007  0.128~0. 166 11. 33
FAN 5 0.124 £ 0.007  0.097~0.137 13. 29
B 9 0.372 4+ 0.103  0.067~0. 789 83. 31
Bt 74 0.384=+ 0.043  0.067~1.613 97. 84
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Tab. 2 Games - Howell multiple comparison test of total Se content in different soil types

95 % B 15 X 1]

4 1 A5 ] ¥iE2 d-D (ARl B
TR R
Wb+ 0.041 0.023 0.519 —0.042 0.124
e 1 —0. 450 0.078 0. 000 —0. 686 —0.213
W+ PSR 0. 027 0.013 0. 379 —0.016 0. 069
4+ 0. 050 0.013 0.014 0.008 0.092
Bt —0.198 0.104 0. 460 —0.576 0. 180
i+ —0.041 0.023 0.519 —0.124 0.042
e+ —0.491 0. 080 0. 000 —0.732 —0. 250
A+ Byt —0.014 0.021 0. 980 —0.098 0. 069
a+ 0. 009 0.021 0. 997 —0.074 0.093
B+ —0. 239 0.105 0. 300 —0.617 0. 139
w4 0. 450 0.078 0. 000 0.213 0. 686
Kb+ 0.491 0. 080 0. 000 0. 250 0.732
¥+ MY 0.476 0.078 0. 000 0.241 0.712
4+ 0. 500 0.078 0. 000 0. 265 0. 735
Bt 0. 252 0.129 0. 406 —0.159 0. 662
W+ —0.027 0.013 0. 379 —0. 069 0.016
R 0.014 0.021 0. 980 —0. 069 0.098
Bt )+ —0.476 0.078 0. 000 —0.712 —0. 241
4+ 0. 024 0.011 0.316 —0.015 0.062

Bt —0.225 0. 104 0. 343 —0. 602 0.153
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gk 2
95 %0 B {5 X [A]
2050 1 a5 ] g2z d-D bR 5 wE
353 I R
W+ —0.050 0.013 0.014 —0.092 —0.008
Wb+ —0. 009 0.021 0.997 —0.093 0.074
7+ 1 —0.500 0.078 0. 000 —0.735 —0.265
Yt —0.024 0.011 0.316 —0.062 0.015
ARt —0.248 0. 104 0.261 —0.626 0. 130
i+ 0.198 0. 104 0. 460 —0.180 0.576
R+ 0. 239 0. 105 0. 300 —0.139 0.617
Rt 8+ —0.252 0. 129 0. 406 —0.662 0. 159
Myt 0. 225 0. 104 0. 343 —0.153 0. 602
4+ 0. 248 0. 104 0.261 —0.130 0. 626
R3 FAEALBIERESHESE (pg kg™')
Tab. 3 Concentrations of various selenium fractions of different soil types (ug » kg™ ")
FHERA O REARE KRGS BTRHmE RRBRSGAS HHEBRESE BELSES  MANYSAS Bk 7
i+ 17 4.6140.33 4.3040. 29 5.7040.68  48.0742.96  5.4540.33  29.72+44.30 67.5543. 74
Kb+ 6 3.994+0. 15 3.16+0. 38 4.03+0.39  35.3945.26  5.2240.56  32.55+7.39 49. 0549. 60
8+ 32 23.5043.28  15.36+2.02 45.2947.01  96.28+8.63 18.9142.54 195.47+32.30 181.55419. 30
Mt 5 5.364+0. 35 4.9140. 54 4.6540.15  44.5446.66  4.3940.54  17.84+6.21 67.9846. 65
a4+ 5 4.45+0. 32 4.00+0. 28 3.62+0.40  46.6643.00  3.0640.19 5.9742. 40 58.1644. 59
B L 9 13.34+4.25  9.4142.41  19.59+5.79 64.43+14.91  9.82-+2.29 105.67+35.20 123.28431.88
Mt 74 13.8341.82  9.63+£1.10  24.16+3.80  69.54+5.05 11.5541.36 108.46+17.25 121.52411.23
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Fig. 4 Concentrations of various selenium fractions

of different soil types
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Fig. 5 Concentrations of various selenium fractions

of different soil types
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Tab. 4 General chemical and physical properties of soils
A B AR {8 £ br i 15 Al A R B
pH 74 8.657 £+ 0.026 8.210~9. 300 2.59
HAHLB ) 74 1.729 + 0.072 0.417~2. 959 35.58
CEC(cmol * kg™ 1) 74 11. 049 + 0.459 3.413~24.127 35.73
T (mg « kg™ 1) 74 689. 878 =+ 25.072 207.000~1 241. 625 31. 26
T (mg « kg™ 1) 74 1 057.740 £ 31.556 655. 750~2 061. 250 25. 66
B ER (COz ) (M) 74 4.032 £ 0. 154 0.700~6. 470 32.77
Wy B BB (<20, 02 mm) (%) 74 50. 804 £ 2.238 7.910~91. 200 37. 89
*5 TEERSERIESTEERNBHEXSN
Tab. 5 Partial correlation between soil properties and selenium content in various fractions
g &
+ e R ips
KIS BT R 45 & JEEMRE A L/ R WAL A S Bt 7S
pH 0.413 % 0.352 % 0.317 * 0. 390 % 0.235 0.411 % 0. 356 % 0.410 %
HHLIR 0. 484 = 0.428 » 0. 528 % 0.662 % 0. 455 % 0. 567 % 0. 642 * 0.628 %
CEC —0.159 —0. 146 —0. 180 —0.124 —0.182 —0.159 —0.174 —0.182
T ek 0.195 0.168 0. 145 0.193 0. 046 0.108 0. 080 0.125
T E 0.126 0. 058 0.153 0. 057 0.124 0. 208 0.132 0.171
[/ 378N —0. 362 % —0.339 * —0. 367 * —0.333 % —0. 338 * —0. 315 % —0.354% —0.375
Wy B b 0.178 0.182 0.188 0.163 —0.242 * 0.162 0.243 » 0.214
TF . x FRHIEIRF] 95 Y01 B FE M ; Note: * = significant at 95% level (p<C0.05),
£6 FREKYTHEEABAMER
Tab. 6 General chemical and physical properties of different types of soils
R oH EERiIN CEC T e B4R PIWESIAN R (CO, ) Wy 3 b
% (cmol « kg™ 1) (mg+ kg™ 1) (mg+ kg™ 1) Y% (<<0. 02 mm) (%)
i+ 8. 64 1. 69 9.95 618. 81 1 035.18 4. 89 48.43
Kb+ 8.59 1. 24 8. 66 524.75 1 200. 42 3. 46 41. 81
il 8. 76 1.91 11. 90 700.78 1 002.79 3. 84 53. 66
st 8. 34 1.47 12.15 1027.83 1 065. 83 4. 87 63.13
7+ 8. 39 1.58 13.08 858. 63 1152.10 3.21 51.18
B 8. 70 1.72 9. 94 613. 96 1 143.68 3.48 44. 04
®7T ARLTEXBERFNESE
Tab. 7 Se content of corn grain in different soil types
Rg: £ FEAKL (n) I £ bR fE R (mg « kg™ ) A5 (mg « kg™ ) AL S R
W 17 0.026 + 0.002 0.014~0. 048 29.73
Kb+ 6 0.024 =+ 0.002 0.017~0.033 23.98
5+ 32 0.174 = 0.031 0.012~0.702 101. 50
s A 5 0.016 &£ 0.002 0.013~0.024 28. 85
.+ 5 0.019 £ 0.001 0.018~0.021 6.01
B+ 9 0.069 =+ 0.022 0.013~0.191 93.70
Bt 74 0.0944 0.016 0.012~0.702 146.12
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Fig. 6 Comparison of Se content of corn grain

and soils in different soil types
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Tab. 8 Pearson’ correlation between content of soil selenium fractions and corn grain Se content in different soil types

8

Ji& HL R BRA SR A AL

ES/ STl KA [ 2 s s s s Bt 75 4

i+ Pearson’ r 0. 507 0.510 0.723 0. 460 0.792 0.639 0. 694 0. 848
p 0.038 0.037 0.001 0.063 0. 000 0. 006 0. 002 0. 000
Kb+ Pearson’ r 0. 467 —0.005 —0.194 —0.279 0.117 0. 044 —0.018 —0.100
p 0.351 0.993 0.712 0.592 0.826 0.935 0.973 0. 850

)+ Pearson’ r 0. 946 0. 844 0. 887 0. 802 0.615 0.919 0.775 0.913
p 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

mE Pearson’ r —0.313 0.017 0. 687 0. 464 —0.373 —0.472 0. 656 0. 706
p 0. 608 0.978 0. 200 0.432 0.536 0.422 0. 229 0.182

a4+ Pearson’ r —0.189 —0.073 —0. 246 —0.078 0.010 0.714 0.066 0.215
» 0.761 0. 907 0. 690 0. 900 0. 987 0.176 0.916 0.728

ey At Pearson” r 0. 927 0.922 0. 837 0. 845 0. 840 0.977 0.933 0.937
P 0. 000 0. 000 0. 005 0. 004 0.005 0. 000 0. 000 0. 000
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Fig. 7 The effect of soil total Se content on

corn grain Se content
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