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Spatial Distribution Characteristics and Influencing Factors of Selenium Content in

Cultivated Land in Yizhang County

DING Tingkang', ZHOU Weijun'", YUE Qingqing', PENG Suhua?, LIU Pei!, CUI Haojie', TAN Zhenhua®

(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2 Library of Hunan
Agricultural University, Changsha 410128, China; 3 Xiangnan Navel Orange Comprehensive Experimental Station,
Agricultural and Rural Bureau of Hunan, Yizhang County, Yizhang, Hunan 424206, China)

Abstract: Understanding the spatial distribution and influencing factors of selenium (Se) content in cultivated soil in Yizhang
County is of great significance for the development of characteristic Se-rich agricultural products and the protection of human
health. The distribution characteristics and influencing factors of Se content in cultivated soil in Yizhang County were analyzed
by field investigation, laboratory analysis, mathematical statistics and model simulation. The results showed that: 1)The average
Se content of topsoil in Yizhang County is 0.64 mg/kg, ranging from 0.13 to 2.80 mg/kg, and the coefficient of variation is
44.57%, which is a moderate degree of variation. 2)There is a middle-high selenium-rich belt from Yuxi Town to Meitian Town,
Jiangshui Town, Changcun Township, Yiliu Town, Fence Town and Tiantang Township from northeast to south in the middle. The
nugget effect value is 0.505, indicating that the spatial autocorrelation degree of soil Se in Yizhang County is moderate, and soil
Se content is affected by spatial structure factors (natural factors) and random factors (human factors). 3)There are significant
differences in Se content in soils developed from different soil parent materials. Soil Se content of cultivated land developed from
slate shale is the highest, with an average selenium content of 0.76 mg/kg. 4)Different soil types have obvious effects on selenium
content, and the average content of Se in fluvo-aquic soil and black calcareous soil is the highest, reaching 0.68 mg/kg, and the
average selenium content of purple soil and yellow soil is only 0.54 mg/kg and 0.53 mg/kg, respectively. 5)Correlation analysis

showed that soil Se content is significantly negatively correlated with pH and positively correlated with organic matter, Mn, Cu,

OFEETH « FEZIARCE M H A R % T (CARS-26) Il S 44 # o8 5 J& i W #5950 H (20208 T-01) BE Bl
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Zn and CEC. In developing Se-rich agricultural products, the distribution characteristics of soil Se content should be considered,

and the corresponding soil management, scientific fertilization and agronomic measures should be combined.

Key words: Yizhang County; Soil selenium (Se); Spatial distribution; Influencing factors; Se-rich agricultural products
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Table 1 Descriptive statistical characteristics of Se contents in different land use types

+ A FH R B RRME(mgke)  F/ME(mgke)  FEIE(mgkg)  ARiEZE (mg/kg) A5 57 (%)
i 938 2.64 0.65 0.284 6 44.08
K H 1499 2.80 0.63 0.284 7 44.89
b 2437 2.80 0.64 0.284 6 44.57
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Fig. 1 Frequency distribution of soil Se content
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Table 2 Semi-variance function model and related parameters of soil Se

P HIAY HaE G BEMH CoC WEHNME Co/CotC  ZERE(km) P REUR B % RSS(x107)
Fe AR 0.048 0.097 0.505 3.07 0.856 4.774
[ 0.048 0.098 0.505 2.43 0.844 6.991
BRRAL Y 0.044 0.098 0.556 3.60 0.813 5.754
AR 0.064 0.103 0.369 439 0.622 1.146
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Fig. 3 Distribution map of Se content in cultivated land soil
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Table 3  Se contents in cultivated lands with different soil parent materials

BB FERUEK Bl % & (mg/kg) PR 22 (mg/ke)  AE S REU(%)
PN e/ ME - E

s KAk 228 2.24 0.19 0.76 a 0.33 43.42

AR AR 1703 2.75 0.13 0.63b 0.28 43.94

b KAL) 54 2.29 0.17 0.62b 0.33 52.66

FERGIRUIIR ALY 236 1.75 0.17 0.61b 0.26 41.86

A< WAE ) 150 2.80 0.25 0.60 b 0.29 47.91

S IUE KL 66 1.83 0.23 0.59b 0.25 42.13

T R RISV EEE NG RN R om0 b RE BT 2 (8] 22 57 12 2 (P<0.05)
T4 FARTIELBHHTER =
Table 4 Se contents in cultivated lands with different soil types
F-3gE AR fili& 4t (mg/kg) FrifE 2% (mg/kg) 5 5 R A (%)
PN /M FHME

w1 10 1.24 0.35 0.68 0.25 37.03
BEAKL 16 1.04 0.35 0.68 0.24 35.94
EAR 720 2.64 0.21 0.66 0.29 43.28
aeEakt 129 2.29 0.24 0.59 0.27 45.42
g 39 2.13 0.22 0.53 0.31 59.21
KA 1499 2.80 0.13 0.63 0.28 44.89
g 24 0.88 0.28 0.54 0.16 29.97
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Table 5 Correlation of Se content with pH, SOM, Mn, Cu, Zn and
CEC in cultivated soil

Se  pH SOM  Mn Cu Zn CEC
Se 1 -0.094" 0266™ 0.290" 0.469" 0.366" 0.153"
pH 1 0.317" 0.036 —-0.041" 0.014 0.298"
SOM 1 —0.052" 0.153" 0.1317 0.445™
Mn 1 0.342™ 0334 0.110"
Cu 1 0.654™ 0.156"
Zn 1 0.169™
CEC 1

T % O IR AR A P<0.05 Fl P<0.01 BEKT-CUE).

JSC PR A T 5 R ) AR BT 3R A RRIE— 3
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Fig. 5 Relationship between soil Se and organic matter
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