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Soil Selenium Contents in Relation to Soil Physicochemical Properties in Agricultural Land of Haikou
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Abstract
matter(SOM) , pH,, total nitrogen( TN) ,total phosphorus( TP ) ,total potassium ( TK) and Se contents of those samples were analyzed.Then the

(College of Biology and Bromatology of Guangxi Normal University for Nationalities , Chongzuo , Guangxi 532200)
Total of 751 samples were collected from the arable land(0-20 ¢m)in the 23 towns and 4 farmlands of Haikou City, soil organic

correlations between Se content and soil physicochemical properties were established.The result showed that all of the soil samples from the ara-
ble land were acidic,with a pH value of 5.40.The SOM content of the arable land in Haikou City was above average level,the mean value of
which was 27.79 g/kg, a relatively large range was showed in different regions, the ratio between the maximum and minimum value could be up
to 29.22.The mean value of TN content was 1.72 g/kg, most samples were above average level.The TP content had a large variance, with a
mean value of 0.94 g/kg.The mean TK content was 2.06 g/kg,88% of which were in the low level.The Se content ranging from trace amounts
to 2.23 mg/kg,and the mean value was 0.35 mg/kg,which was significantly higher than the average value (0.211 mg/kg) of total province.A-
bout 45.54% of the total samples were higher than 0.175 mg/kg,and 29.29% of which were enriched with Se.However, the variability was great
between the towns.The correlation analysis indicated that the Se content had significant and positive relation with the pH, TP and TK,and the
negative correlation was existed between Se content and SOM and TN content, which suggested that the Se was mainly come from the parent

material.
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Table 1 Basic statistics of soil samples in agricultural soils of Haikou

i Aol oo EA ol B P
Ttem pH Organic matter Total nitrogen Total phosphorus Total potassium Total selenium

g'kg g'kg g'kg g'kg mg/kg
f¢/IMHE Min 3.80 3.93 0.32 0.17 0.04 0
e RAH Max 8.27 114.82 5.83 9.13 13.09 2.23
FrifE2E Standard deviation 0.74 2.58 0.08 0.94 0.21 0.29
-3 Mean 5.40 21.72 1.72 0.08 2.06 0.35
A5 52 Z K Coefficient of variation//%  8.33 72.31 61.65 82.09 94.17 171.94
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Table 2 Statistical characteristics of pH in agricultural soil of Haikou

K g PP ENER e wmy mw ROME D RAIE K

rea Mean error deviation Variance Kurtosis Skewness Min Max No.
Y PE4H Chengxi Town 6.13 0.16 0.81 0.66 -0.23 -0.34 4.42 7.53 25
KI4H Dapo Town 4.87 0.22 0.81 0.65 1.14 1.17 3.89 6.69 14
KEYi4E Dazhipo Town 5.06 0.09 0.50 0.25 2.31 1.24 4.29 6.67 31
ZR1114H Dongshan Town 5.26 0.07 0.57 0.32 -0.31 0.50 4.23 6.76 74
JRFIBEE Fucheng Town 5.27 0.10 0.46 0.21 0.19 0.11 4.33 6.20 23
B Y Guilinyang Farm 5.41 0.21 0.71 0.50 -0.88 0.53 4.53 6.67 11
[H & & B 4k 3 State-owned 4.83 0.07 0.39 0.15 0.94 0.52 4.13 5.96 35
Dongchang Farm
W75 Haixiu Town 5.82 0.19 0.60 0.36 1.27 0.55 4.87 7.05 10
210 4¢ 3% Hongming Farm 4.65 0.09 0.39 0.15 -0.19 -0.08 3.85 543 19
21 jif4# Honggi Town 5.16 0.11 0.66 0.43 3.19 1.68 4.35 7.34 33
14 Jiazi Town 5.09 0.08 0.49 0.24 4.21 1.62 4.50 6.95 40
IHH4H Jiuzhou Town 5.13 0.11 0.50 0.25 -0.19 0.15 4.32 6.23 21
R4 Lingshan Town 5.45 0.10 0.84 0.71 0.44 1.06 4.38 7.78 67
JeH4E Longqiao Town 5.84 0.13 0.64 0.41 0.77 0.58 4.48 7.23 26
¥ R4 Longquan Town 5.93 0.05 0.39 0.15 -0.18 -0.58 5.00 6.71 59
T IH4HA Longtang Town 6.08 0.15 0.86 0.74 0.69 1.03 4.51 8.27 32
=IT.4¢3% Sanjiang Farm 5.11 0.19 0.71 0.50 3.85 1.50 4.29 7.05 14
= YT4H Sanjiang Town 5.02 0.13 0.53 0.29 -0.24 0.37 4.13 6.12 16
=134 Sanmenpo Town 5.35 0.17 0.88 0.78 0.59 1.11 4.24 7.48 28
£ 11144 Shishan Town 5.30 0.18 0.75 0.57 -0.24 0.32 4.23 6.89 17
VG554 Xixiu Town 5.92 0.19 0.87 0.76 -0.97 0.25 4.47 7.56 22
HriiiH Xinpo Town 5.24 0.09 0.47 0.22 -0.66 0.21 4.42 6.14 28
{# F4H Yanfeng Town 5.43 0.24 0.98 0.95 -0.05 0.76 4.15 7.63 16
TK244H Yongxing Town 5.34 0.19 0.67 0.45 -0.40 0.56 4.47 6.49 12
7 B4 Yunlong Town 5.26 0.15 0.71 0.50 6.49 2.33 4.54 7.68 21
K374 Changliu Town 5.67 0.12 0.68 0.46 1.01 -0.44 3.80 7.15 34
JFEH Zuntan Town 5.61 0.10 0.48 0.23 -1.09 0.33 5.00 6.45 23
4Tl Whole city 5.40 1.00 0.74 0.55 0.53 0.76 3.80 8.27 751
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Table 3 Organic matter concentration in agricultural soil of Haikou
E3 vicd AL o AT FHIE

. iR

Content Organic matter No Percentage Mean
grading g/kg ’ % g/kg
— >40.00 115 15.31 56.01
- 30.01~40.00 130 17.31 34.02
= 20.01~30.00 256 34.09 25.43
1 10.01~20.00 195 25.97 15.31
Fil 6.00~10.00 48 6.39 8.42
7N <6.00 7 0.93 5.13
MRS 3.90~114.80 BEEAYY 2172

{H Average of
total samples

Total sample
content
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Table 4 Statistical results of organic matter content in agricultural soil of Haikou
y R "
FEX i T e Wi fhipie BMI BRI g
Area o/ke error deviation Variance Kurtosis Skewness o/ke o/ke No.
g'kg g'kg
Y PE4H Chengxi Town 21.82 0.25 1.24 1.53 2.26 1.59 6.20 57.38 25
K34 Dapo Town 44.53 0.43 1.59 2.54 -0.73 0.64 24.24 75.34 14
K4 Dazhipo Town 36.76 0.30 1.68 2.81 0.07 0.50 5.53 77.95 31
ZR 11144 Dongshan Town 20.73 0.16 1.40 1.96 7.06 2.15 4.22 88.42 74
JRFIBEE Fucheng Town 23.77 0.20 0.97 0.95 -0.62 0.41 9.11 41.71 23
B Y Guilinyang Farm 28.92 0.51 1.68 2.82 1.24 0.99 7.38 66.26 11
[H & & B A& 3 State-owned ~ 45.31 0.33 1.93 3.71 0.05 0.86 15.76 92.78 35
Dongchang Farm
57548 Haixiu Town 15.82 0.26 0.81 0.66 7.74 2.67 10.01 37.92 10
21 B4 3% Hongming Farm 35.98 0.30 1.32 1.74 0.35 0.97 18.16 64.85 19
£17iH4A Hongqi Town 29.19 0.13 0.73 0.53 -0.34 0.09 13.89 43.06 33
74 Jiazi Town 23.03 0.18 1.12 1.25 2.06 1.14 7.86 61.25 40
IH M4 Jiuzhou Town 26.42 0.25 1.15 1.33 -0.66 -0.16 7.23 47.46 21
R4 Lingshan Town 19.83 0.12 0.95 0.90 0.33 1.00 7.16 44.63 67
JoH4E Longqiao Town 33.55 0.37 1.87 3.52 10.73 2.9 12.58 109.31 26
¥R EH Longquan Town 25.76 0.08 0.64 0.41 2.28 -0.19 7.89 43.46 59
T 548 Longtang Town 23.52 0.16 0.93 0.86 3.17 0.91 7.84 55.22 32
=7T4Y Sanjiang Farm 21.11 0.17 0.64 0.42 -1.23 -0.18 10.85 31.36 14
=YT4H Sanjiang Town 36.23 0.31 1.24 1.53 0.51 -0.08 10.82 61.62 16
=134 Sanmenpo Town 38.38 0.35 1.85 3.42 2.87 1.33 10.12 96.07 28
£ 11144 Shishan Town 25.76 0.14 0.57 0.32 3.00 -1.65 9.79 31.68 17
VG554 Xixiu Town 20.23 0.20 0.94 0.88 0.46 0.09 4.33 43.29 22
B Xinpo Town 22.29 0.14 0.74 0.55 -0.98 -0.38 9.02 35.37 28
7# 41 Yanfeng Town 31.88 0.53 2.11 4.46 6.31 2.36 14.76 98.07 16
T OLER Yongxing Town 68.72 1.23 4.24 18.02 -1.88 -0.26 9.38 114.83 12
= JE4H Yunlong Town 33.38 0.28 1.27 1.62 -0.93 -0.11 14.13 57.96 21
K 3i4H Changliu Town 20.21 0.21 1.25 1.55 3.18 1.43 3.97 63.53 34
74848 Zuntan Town 26.74 0.14 0.65 0.42 -0.42 0.38 13.63 37.41 23
417 Whole city 27.72 0.63 1.61 2.58 6.54 2.01 3.93 114.82 751
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Table S Total nitrogen concentration in agricultural soil of Haikou

=AY %’E—L Y NS
SRR ' v Hrlb R
Total FER
Content nitrogen No Percentage Mean
ading : 9 o

grading o/ke To g/'kg
— >2.00 170 22.64 2.83
- 1.51~2.00 231 30.76 1.75
= 1.01~1.50 205 27.30 1.32
jusi 0.76~1.00 66 8.79 0.97
En 0.50~0.75 64 8.52 0.63
Ay <0.50 15 2.00 0.49
BEARSGE 023~581 SR 1.72

{H Average of
total sample

Total sample
content

25 BOmRMBTEESHEE LR PXMESEERM
SRR e i, SR A HLBE AN L 2 AP, H
T ILBEE L b 1 E IR AR 2K WRIE R SRS
T, 2 25 BB BERAE A BRI T , I TE R E Y
VERITR 70 A R J5 A RERAR )R s ToHL 32 2 AL 4R /K
EYEEBHE A Y S RIEVE S B MEEVE S BB Y
(Tesk ) , K S A5 W A S BRI Tk 5 Wi 5 4y mT DA
VEMIWCRI o 398 v el 35 S 1) i I R A DA e 2K SR 03
DMLY ST RIS TR AR, AN RE L H S - S BEBERE T, IR 4
BT A R BAT B SR, R S A L& Y7 L0
HHIE SRR K. — BN BIE <040 ¢/kg I, 1
HEA AT REHEREAN A

MR 6 0] LAFE i 1T A e 5 P X (EN
0.94 g/kg,J& TG 1/ R AR E(E, R 2T 1454
WP S B E T B o ER R b A 3R 0 A
WERT LA M- 4l o Bk ik 81— b (K U IR 9 3% 318
A 5 R 34.57% NI R AUA 39 A, BT
1 4.24% , 5 BRUD A 91 MHERL, =2 WU & i
FZEA TR . WHEA S S E ] LA 21 XA ) ik
A B 2R O, SRS B ME H(E Rk 130 £

®6 BOMKAMTELHLS

Table 6 Total phosphorus concentration in agricultural soil of Haikou

e

i i wg FAIL T
ontent Percentage Mean
grading phosphorus No. % o/ke
g'ke
— >1.00 318 34.57 1.71
- 0.81~1.00 91 9.89 0.89
= 0.61~0.80 136 14.78 0.71
i 0.41~0.60 160 17.39 0.50
i 0.21~0.40 176 19.13 0.32
75 <0.20 39 4.24 0.16
MEEARS R 0.07~9.13 AR 094

{H Average of
total sample

Total sample
content
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Table 7 Total potassium concentration in agricultural soil of Haikou

SRA% o g FAME T
Conl‘enl potassium No. Percentage Mean
grading o/ke % g/kg
— >25.00 0 0.00 0.00
- 20.10~20.00 0 0.00 0.00
= 15.10~20.00 0 0.00 0.00
L] 10.10~15.00 7 0.76 15.11
i 5.1~10.00 102 11.09 6.91
7N <5.00 811 88.15 1.37
BREATR 0.04~13.09 B 206

{8 Average of
total sample

Total sample
content
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Table 8 Selenium concentration in agricultural soils of Haikou

piid e X
SR R - YA T
Soil FER
Content . Percentage Mean
eradi selenium No. o K
grading me/ke o 2/kg
11 %] Excess >3.000 0 0 0
= High 0.400~3.000 220 29.29 0.70
F145 Medium ~ 0.175~0.400 342 45.54 0.27
% Edge 0.125~0.175 80 10.65 0.15
= Lack <0.125 109 14.51 0.07

MFE O WL M, ¥ 1T A P i 3 23 A & R 4 A4
A1 TS ASSRRE 5 Y 5 P 0.35 mg/kg, B
T A T LA (0.215 mg/kg) ™t T HE A
A (0.211 mg/kg) " o M HIE FIBRIE L T LA, R
) G 5 2 S, PR 05 725 0,91 mg/kg,
FERARAY R = ITAL, AU 0.19 my/kg, N4> 2 4RI
(bR 22 T LA ), 6] — & ORI 37 ) S [] b e - $ 4o 45
PR, LS VTR 0], He B 2.23 mg/kg,
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Table 9 Selenium concentration in each sampling site in agricultural soils of Haikou

el e ULT e e RN RKR g
Area error deviation Variance Kurtosis Skewness No.
mg/kg mg/kg mg/ ke mg/kg mg/kg

Y PG4H Chengxi Town 0.35 0.04 0.18 0.03 3.48 1.43 0.11 0.94 25
K34 Dapo Town 0.91 0.14 0.52 0.27 0.52 0.74 0.25 2.08 14
KE BT Dazhipo Town 0.25 0.04 0.23 0.05 3.91 1.94 0.02 1.02 31
ZR1114H Dongshan Town 0.23 0.02 0.18 0.03 13.13 3.15 0.02 1.23 74
JFF I Fucheng Town 0.28 0.03 0.13 0.02 2.36 0.73 0.01 0.67 23
LKA 3% Guilinyang Farm 0.30 0.04 0.15 0.02 1.98 1.60 0.15 0.64 11
[H & & B 423 State-owned 0.84 0.05 0.29 0.09 -0.18 -0.17 0.25 1.48 35
Dongchang Farm

¥#§ 7548 Haixiu Town 0.32 0.04 0.12 0.02 1.02 0.78 0.15 0.58 10
T4 Y% Hongming Farm 0.71 0.12 0.51 0.26 -0.86 0.70 0.16 1.60 19
£TJE%H Hongqi Town 0.36 0.06 0.34 0.11 -1.04 0.46 0 1.10 33
FH ¥4 Jiazi Town 0.43 0.05 0.34 0.11 1.02 1.35 0.03 1.38 40
IH M4 Jiuzhou Town 0.23 0.04 0.18 0.03 1.44 1.21 0.02 0.72 21
R 11144 Lingshan Town 0.26 0.02 0.13 0.02 3.20 1.52 0.05 0.74 67
A4 Longgiao Town 0.44 0.03 0.14 0.02 1.99 1.05 0.23 0.87 26
Jb SR 4H Longquan Town 0.27 0.01 0.10 0.01 -0.39 -0.37 0.05 0.44 59
JeE4H Longtang Town 0.40 0.02 0.14 0.02 -0.55 -0.41 0.08 0.63 32
=VT.4¢3% Sanjiang Farm 0.33 0.15 0.56 0.31 12.96 3.55 0.06 2.23 14
= YT4H Sanjiang Town 0.19 0.05 0.19 0.04 1.09 1.17 0 0.66 16
=134 Sanmenpo Town 0.35 0.05 0.28 0.08 1.87 1.43 0.02 1.14 28
£1 11144 Shishan Town 0.23 0.02 0.07 0.01 -0.72 -0.16 0.10 0.35 17
PG 754 Xixiu Town 0.28 0.04 0.18 0.03 1.93 1.40 0.07 0.80 22
HrH L Xinpo Town 0.30 0.03 0.18 0.03 13.51 3.21 0.10 1.09 28
7 F4H Yanfeng Town 0.31 0.10 0.39 0.15 5.60 2.25 0 1.50 16
JK244H Yongxing Town 0.63 0.10 0.33 0.11 -0.27 0.28 0.16 1.27 12
2 B4 Yunlong Town 0.32 0.07 0.32 0.10 -0.13 0.95 0.02 1.06 21
K374 Changliu Town 0.28 0.03 0.17 0.03 2.17 1.32 0.05 0.84 34
JEIEAH Zuntan Town 0.33 0.02 0.11 0.01 -0.14 0.49 0.13 0.57 23
4T Whole city 0.35 0.01 0.29 0.09 6.20 2.10 0 2.23 751
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Table 10 Correlation of Se and soil physical and chemical properties in agricultural soils of Haikou

TgE| oH ] AL £ B Exil

Item Total selenium Organic matter Total nitrogen Total phosphorus Total potassium
pH 1

421 Total selenium 0.227"" 1

A WL Organic matter -0.099 -0.172 1

4A, Total nitrogen -0.102 -0.141 0.997" " 1

4= Total phosphorus 0.217" 0.262"" 0.158 0.197" 1

48 Total potassium 0.282"" 0.002 -0.390 -0.398 -0.326 1

T FORMRMEF (P<0.01) , » F/RMREH (P<0.05)
Note: * # indicated that the correlation is extremely significant (P<0.01) ; * indicated that the correlation is significant (P=<0.05)
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