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Spatial Distribution of Se in Soils from Different Land Use Types and Its

Influencing Factors Within the Yanghe Watershed, China

SHANG Jing-min'*, LUO Wei’*, WU Guang-hong', XU Lan’, GAO Jia-jia®, KONG Pei-ru’, BI Xiang®,
CHENG Zhi-gang’

(1. Tianjin Key Laboratory of Water Resources and Environment, Collage of Urban and Environment Science, Tianjin Normal
University, Tianjin 300387, China; 2. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. School of Water Resources and Environmental Science, China
University of Geosciences, Beijing 100083, China)

Abstract: Based on different land use types, altitudes, soil and vegetation types etc, 171 representative topsoils (0-10 ¢m) were
collected within the Yanghe watershed, China for determining the total concentrations, spatial distribution and influencing factors of
selenium(Se). The results showed that the total selenium concentrations in soils within the watershed ranged from 0.02 to 3.24
mg-kg ™" dry weight(dw). The geometric mean of Se in soils within the watershed was 0. 30 mg-kg ™", which was higher than those in
Beijing plain (0.20 mg-kg™'), Hebei plain (0.19 mg-kg™') and China (0.29 mg-kg™'). Soils which lacked Se (0.13-0. 18
mg+-kg™") were mainly distributed in Huaian, Xuanhua, and Huailai counties. Se concentrations in most areas within the watershed
were sufficient (0. 18-0. 45 mg-kg ™). In addition, Wanquan, Xinghe, Tianzhen and Yanggao counties also had some selenium-rich
areas. Concentrations of Se were different under different land use types. They were of the following order: forest land > industrial and
mining land > grassland > agricultural land. Agricultural land had the lowest concentrations of Se, with a mean concentration of 0. 28
mg-kg™'. We also found that parent materials and soil types had no significant effects on soil Se concentrations within the Yanghe
Watershed. The results indicated that Se concentrations were positively and significantly correlated with clay contents and altitudes, but
negatively and significantly with pH values. Furthermore, TOC, Fe and Al concentrations were also important factors influencing the Se
concentrations in soils within the Yanghe Watershed.

Key words :land use; trace element; selenium; distribution; influencing factors
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Table 1  Basic properties of soils under different land use types within the Yanghe Watershed, China

- b 2 A HIEIAE T fe/ME FoRME ¥IE + brififn 22
pH(H,0) 6.69 8.42 7.90 £0.39
FkL/ % 2.29 34.40 10.41 +6.36
TOC/mg-kg ™! 43.98 168.45 74.11 £25.90

B Fe/g-kg ™! 20.17 54.50 35.93 +6.88
Al/g-kg™! 20.53 62.20 35.90 £9.13
TS/ % 0.01 0.15 0.02+0.02*
TN/ % 0.54 2.90 1.42 +£0.55"
pH(H,0) 7.90 8.60 8.32 +23.31
FikL/ % 0.95 23.66 8.24 +8.14
TOC/mg-kg ™! 43.49 145.90 62.54 £23.31"

i Fe/g-kg™! 20.96 45.33 31.30 £5.50
Al/g-kg™! 13.96 43.67 31.56 +7.57
TS/ % 0.01 0.04 0.02+0.01"
TN/ % 0.26 2.05 0.83+0.42*
pH(H,0) 6.97 8.45 8.06 +0.33 "
FikL/ % 0.59 21.65 76.49 +6.96
TOC/mg kg~ 37.16 300.06 67.54 +6.67"

S Fe/g-kg ™! 22.09 63.23 37.60 £6.67 "
Al/g-kg™! 22.09 63.23 32.31 £8.83"
TS/ % 0.01 0.02 0.01 £0.00
TN/ % 0.43 2.71 1.34 +£0.57
pH(H,0) 7.03 8.64 7.87 £0.32
kL % 1.17 36.80 13.24 +7.68
TOC/mg-kg ™' 0.99 341.15 76.70 +50. 02

WA T I Fe/g kg ™! 20.37 83.27 34.80 £9.99 "
Al/g-kg™! 19.11 75.67 33.87+9.37"*
TS/ % 0.01 0.95 0.02£0.13"
TN/ % 0. 64 9.18 1.88+1.25*

1) s i TEYE 2 ARES M, PEAR SR

F2 FARERELIESSEERH 11 Se SEMLEK /mg-kg !

Table 2 Comparison of Se concentrations in topsoils within the Yanghe Watershed with those in other regions of China/mg-kg ™'
HIX - E LIRS 5 5 AL I SCHk
RS TIN kY 0.30* 0.28 9.1 0.02 ~3.24 N T
B 0.29 0.21 87.9 0.05 ~0.99 [22]
g e o 0.20 0.19 — 0.04 ~5.26 [23]
AL 0.19 — 26.0 0.05 ~0.34 [24]
Bt 0.37 — 59.6 0.06 ~1.33 [25]
e 0.76 0.74 54.8 0.07 ~2.26 [9]
ot 0.33 — 12.0 0.06 ~2.73 [5]
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Table 3 Se concentrations in topsoils under different land

use types in the Yanghe Watershed, China/mg-kg ™!

+ A H 7= FEARC  PHIME ARMEZE Se HEEM
Al b 57 0.28a 0.31  0.02~0.89
b 33 0. 45b 0.29  0.05~1.24
D 20 0.36a 0.31  0.06~1.35
R T B s 61 0.4l1a 0.44  0.08~3.24

DAR/NEFREFRREF BE (P <0.05)
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Fig. 3 Spatial distribution of Se concentrations in topsoils within the Yanghe Watershed, China
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TKHERY) B U — AR E L SR R AR )
YERISS  BEBCRAEBT ., W B2l il g 5 Bliee
AT
R4 TEBLBFESe T8 /mg kg™

Table 4  Selenium concentrations of soils developed

from different parent materials/mg'kg_]

e FEARL W Se frfE Se AT
WAL A 48 0.29a 0.09 ~3.24
RS A 31 0.26a 0.06 ~1.51
KA 47 0.25a 0.02 ~0.99
B IR 37 0.27a 0.05 ~0. 85
R 8 0.59%a 0.28 ~1.35

1) = UREHCHIIE; MR ARER AR E

*R5 AELTEXB Se &E /mg-kg™!

Table 5 Selenium concentrations of different soil types/mg-kg ~'

T+ Ay RS S A R
ipAR: 44 0.32a 0.09 ~3.24
B 26 0.24a 0.05 ~1.51
U+ 21 0.24%a 0.02 ~0.85
B 75 0.30a 0.71 ~1.35
PR 5 0.24a 0.16 ~0. 42

1) = fUERPE; MRATFHAEERARY

2.5.3 YO I Se 43 A7 (AR

XoF R E AN [l s B T R )2 g
Se 55 X W AR e FEAE AR OCHE 3 R B (&1 4) 3R 2
3B Se P it Bl A TR AR Y 1 v A Sk 3 G (P
<0.01) , X5 AR BT S5 e —30° . AT RE R
PR, B2 W4 v B2 38 o, TR RRAIG, 3 R &5 Fn
FREIA A (I an N S E | P R E DL K&
2022 A I IR R DS 4L B ), Bl A WL
g, AT HIET A PLE G2 Se 1Y 2,
[ S - 38 v ) bk s AR I Se B s /b, fie
i -1 Se 1 LLE AR T,
2.5.4  HHEHEPEROG 13 Se (52

AT 2 H 1Y Se & 5 L4 pH | B
FLFN TOC %5 3 H AL P R 1Y Spearman #H 543 #7158
B, 3 Se &2 5 + 3 pH B B FE MK (P <
0.01),5+3EFHR (P <0.01)F1 TOC(P <0.01)
() Fr i A S 5 IEAHOG , 5 TN RN TS AN AEAH G
(%6).
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Fig. 4 Correlation between Se concentrations in topsoils

and altitude in the Yanghe Watershed, China
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*6 HEAREERELE Se 8513 pH, FHH TOC, TN 1 TS HHX RE"

Table 6  Correlation coefficient between Se concentrations, pH, clay content, TOC, TN and

TP in topsoils collected from the Yanghe Watershed, China

Se pH(H,0) Bk TOC TN TS
Se 1
pH(H,0) ~0.54%* 1
Gy A 0.77* -0.20*
TOC 0.55* -0.35* 1
TN -0.09 -0.35" 0.31* 0.38* 1
TS 0.13 -0.16* 0.23* 0.30* 1

1) * * FREBEHKFE(P <0.01), * FEREZEHEAFE(P <0.05)
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T AL ZEARSET AT T 4 Se BHLAS I T A
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