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KRAGHGSF JE 0. 043 ~0.050 mg/kg Z 18], G A E 13.5% , RAGFHEME EEHKRT 5 HF,
IS T HIKE R TR EERHon, LIERAOR T AR 2B AR Y KRS HEK
BEFLAY LR ELEMEENTER L,

[ REIR ] R B L3 WAL B B & K4S 7 3 i B
[FESZES]S159;P632;0613.52 [ XEEFRIBFG]A [ XELHRS]1000-5943(2020) —03-0289-09

1 5§

TR ARG T2 i o R, A
RS 20 Z2 055 0l i) Tt 0 X FE bR R i 2R AR
YA AL AN e 8 R 45 2 RE RS B ZEAE H ( Fairweather
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S LR MR A 1O 4918 0. 58 mgy/ke, 8

TaE L A RS 5 0.29 mg/kg (X HE,
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0.02 mg/kg, T KAH 6. 59 mg/kg, 25+ R % 0. 61,
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1.10 ~1. 18 mg/kg Z i), HIK W S HZFHUAKE
{43 SEIE M 0.96 me/kg; 1R % B R I %
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FE PP 5535 B R R K F 1 T A A
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Table 1 Geochemical parameters of environmental elements in surface soil
B - - S GRSHAR
RS BME BRKRE CFEE S(E] i 22 Tk ERRY BB T
Zn 25.1 383 100. 81 99.3 25.04 627. 13 0.25 9 528 99. 89
Cd 0. 06 13.8 0.51 0.35 0.59 0.34 1. 15 9 286 0.35
Hg 0.012 5.43 0.121 0.1 0.1 0.01 0. 86 9511 0.11
As 1.0 125 12.5 10.6 7.83 61.35 0.63 9 502 12.0
Ni 8.0 166 45.1 40.1 19. 07 363.6 0.42 9 493 43.4
Pb 8.7 922 33.4 32 13.6 185.03 0.41 9511 32.2
Cr 19.8 443 98.5 92.3 34.18 1168.22 0.35 9 468 95.6
Cu 4.5 271 42.6 31.6 30. 16 909. 54 0.71 9 426 29.9
pH 4.01 8.78 6.33 6. 09 1. 08 1. 16 0.17 9 589 6.33
T pH W TCA A HATEE HA N mg/ kg,
R2 ARBRERTRELEWSERIE
Table 2 Selenium content in different geological backgrounds
WEFR A FAR  PHIL T RN KR WWE bR BRAK
22X 9 589 0.58 0.48 0.02 6.59 0.35 0.12 0.61
€, ,0,1 1 539 0.50 0.47 0.10 1.52 0.16 0.03 0.33
2 1378 0.47 0.42 0. 04 3.01 0.21 0.04 0.45
0., 3 71 0.42 0.37 0.24 1.28 0.18 0.03 0.42
5 494 0.47 0.44 0. 05 2.07 0.17 0.03 0.37
4 168 0. 44 0.41 0.12 1.05 0.15 0.02 0.34
s, 2 1 048 0.53 0.47 0.10 2.28 0.26 0.07 0.49
5 1015 0.47 0.42 0. 08 2. 69 0.24 0. 06 0.50
P,m 2 1110 0. 96 0.92 0.07 4.30 0.42 0.18 0.44
P~c 2 253 1.18 1. 10 0.32 3.40 0.54 0.29 0.46
’ 5 136 1. 10 1.01 0.30 6.59 0.72 0.53 0. 66
Ty ~c 2 605 0.70 0. 62 0.02 2.40 0.30 0.09 0.44
5 432 0.58 0.54 0.24 1.57 0.22 0.05 0.38
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MR A BEA%  PHIE i RoME K bR T BRRK
T i~ 2 741 0. 67 0. 64 0.12 3.61 0.25 0. 06 0.37

5 49 0. 60 0.57 0.28 1.17 0.22 0.05 0.36

1 265 0.48 0.45 0.17 1.33 0.17 0.03 0.36

T,g ~y 2 33 0.47 0.42 0.21 0. 86 0.16 0.03 0.33
5 32 0.52 0.47 0.24 1.34 0.23 0.05 0. 44

T,Je 3 97 0.43 0. 40 0.16 0.92 0.16 0.03 0.37
3 356 0.32 0.29 0.12 1.55 0.14 0.02 0. 44

Tz 5 57 0.30 0.29 0.14 0. 66 0.09 0.01 0.31
4 67 0.32 0.27 0.09 1.53 0.20 0.04 0. 63

Jps 5 560 0.24 0.22 0.06 1.24 0.11 0.01 0. 45
Jip 4 83 0.22 0.22 0.07 0.57 0.07 0. 00 0. 30

TEJCR TN my/kg, AT L NE A2 WA 3 A 4 ML, WA SR A,
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HEER) KRV,

M (2245 1989) Rl JrFRife (£ 3) , XiFHiil
FE B2 A A 2 G AT TN R BB
LR 2 1 i DU s A O F 4 B i
170 535. 52 Ak, 5 SIEA AL 70. 92% , 2 Al
R T L 27.77% , RZ HIEEWEEFE LR
AR
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Table 3 Abundance and deficiency demarcation Value of soilselenium

T3 SV 2 (mg/kg) BEHE A (A ) 2HEGH(%)
il b 3 >3.0 41. 67 0.04
G 0.4~3.0 70 535.52 70. 92
SRl 0.175~0.4 27 618. 94 27.77
ETEAS 2 0.125~0.175 1138.6 1.15
AN <0.125 123.53 0.12
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Fig. 1 Selenium geochemical map of surface soil in Tongzi county
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Table 4  Statistical table of selenium content of different parent rocks in Tongzi county

5 R T35 2 1 (VE ) me/kg HZ A
1 1 0.033 ERRABILXAA A
2 2 0. 033(0.032 ~0.034) B RADA
3 2 0. 053(0. 047 ~ 0. 06) B REREAA A
4 5 0.19(0. 11 ~0.27) CERAFOHKE
5 2 4.25(3.08 ~5.42) TEREA R A
6 1 0. 068 CERREAME
7 1 0. 06 =& RS R T
8 1 0. 06 B AEET USRS
9 2 0.029(0. 021 ~0.037) =& R RIS
10 1 0. 069 =ERRCHFADE
11 1 0. 054 R RIERA A
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Fig. 2 Comparison of selenium content in soil and rock

of cultivated land in Tongzi county
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Fig. 3 Cluster analysis of surface soil samples in Tongzi county
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e, EL 5 8% A E ALY R B Y e
YIRE A, bl 4 I8 S ALY (FEAE: Fe(OH)
3) AR . P, FE B AR R AR I IR M R BT o G
TLRE L B HEMIET75% ,2012) .

RELHE P ES SR S EA BEWN
IEAHICOGR (P<0.05) , MR JZE B P &R 40k
T EEZ ARSI, AR
T 3 5 ) A AL T e DA ) 42 5 ) - A i
( H FH#AE,2013) , H3E T ICHLBE 2 LIBE KA E X
FETE W I A Ty W BRS04 ,2012) , Uik
JZ MR B v IR AT B A — R R AR
TEH,
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Fig. 4 Scatter diagram of Se, Fe and Mn in root soil samples of Tongzi county
(3) HAt s = Fi Jr PR As S 7E 0.005 ~ 0. 144 mg/kg 2

o6 RN Tl 1=y S T L) 3 1R 17 o= 3/, AN
TP B A D AT O [R] B Jo 3 b, - S0 % £
BT MI M Vo A i bl 5 3% b, - SRR B R R
T3 Al BB 2K . e 5 mTN, Bt T 4 v BE 1)
SN A0 247 5 A Y i e A 500 ~
600 m Z[8], il F- 3 & & f i, 24 0. 40 mg/kg, ¥
Wim =1 600 m W, A5 34 7 2 5 &, 4 0. 85
mg/kg, CAWIERM, MK m B INE <R
WA, A HLBT o3 Al R FRAIG, 322 LIl 2 1
L5 I AR [ T e 5 O A i
DA K A H b g g i G e D AR RS
1l 4 (TR SR, 2005)

*5 WHEEREEESEMFYIEE (mg/ky)

Table 5 Average selenium conten at different altitudes

in Tongzi county

PR FHE FEAK(n)
<500 m 0.54 250
500 ~ 600 m 0.40 510
600 ~ 700 m 0.41 750
700 ~ 800 m 0.50 902
800 ~ 900 m 0.56 1152
900 ~ 1 000 m 0.62 1 564
1000 ~1 100 m 0.59 1502
1100 ~1 200 m 0. 60 1254
1200 ~1 300 m 0.62 904
1300 ~1 400 m 0.70 489
1400 ~1 500 m 0.79 213
1500 ~1 600 m 0.77 63
=1 600 m 0.85 36

4.6 Ayt e rErEY
RFIX N REERT 37 1K FE S 23 74T 555 i
T As.Cd.Cr.Pb Hg 5 Se & &, S5RFEM, K

], Cr ¥ &7E 0. 06 ~0. 32 mg/kg Z[a],Pb & 7E
0.02 ~ 0.08 mg/kg Z ], Hg & & 7E 0.002 ~
0. 005 mg/kg Z[8],Cd FiEFE 0. 002 ~ 0. 277 mg/
kg Z ] AR HE (B & 2 E bR ER T s 3
FREE) (GB 2762-2017) , & IA ™ i b 2 17K Fi
Cd ?r“ﬁﬁ,,\amii@ﬂ%ﬂ?ﬁﬁo

5T ST R 0. 006 ~ 0. 050 mg/kg, )
& & 0.011 mg/kg, AW R BUTE 0.19% ~
4.55%2Z 18], V-2 E AR R 0. 85% ; /K Rl &
4 0.012 ~ 0. 054 mg/kg, FH5 & 0.024 mg/
kg, A=W & B R BUE 2. 32%~ 19.20% 2 7], SF-3)
LV EEFRECH 6.00% ., KFEFFAYE % R
W KT 58, BRI AN [ AR AR 0 % - S8 174 1%
W £E BB T AN (], 7K R XF - 498 v ik f W A s S g
HNRTINTH,

KR A A TR i R R A S A )
(DB/T 22499-2008) IR , J7 71 55 & Al b o 4K
P& BT Hb 7 b fE ) (DB6124. 01-2010) F FL
FE . RICREMAR S 4 T 5 KRS
A

VT AR R LS 0.94 ~3.09 mg/
kg, EIIME 1. 45 mg/kg, 560 & G 35, &G 7
A S 5 HELE 0. 010 ~ 0. 050 mg/kg Z [H] , & il %
17. 4% ; /KA PR R LAl 5 550 0.20 ~ 0. 94 mg/
ke, FH41H 0. 44 me/ke, 1115 18 7, & /K A5
Tl & 5 7E 0.043 ~ 0.050 mg/kg = [a], & i
13.5% ,B% 1 A & /K Fef 78 2 60 g8 v H A s il
IK ARG oA A il -

5 #ig

(1) Hi b L 22 4 SR ¥ 45 ik 0. 58 myy/
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ke, B T4 13 A 256 0. 29 mg/ke, BTl
1 AL 70 535,52 A, 5 4 HE o AR
70. 92% , 2 1 HEE AU IR w JT K B AR e
i 1K

(2) Mk B2 2% el 7 i AR 2 45 Tl
B 3l S AR KR AR T RS & &, e
T A T IR A E A R
B0 FeE 0T L, & 30 VR A e JBORS 4 5 T e e A
T CEYIE R 4. 25 mg/kg) , HHR & 5 ) 1 38
St (CEYME N 2,16 mg/kg) o AR LR
HR FRELEM S EERENE, — &R EHE
HERE MR T- 2 & i, S EEEE
1.10 ~ 1. 18 mg/kg, HIR F 2 T 0115 & 245
R &R A RE KRB FEME R
0. 96 mg/kg; TRE Z kB 1Y - el 72 & & 55 fIK
SEHEVE N 0. 22 ~ 0. 32 mg/kg,

() iS5 PR B k) 2R A
WEIEMHXEKR, 5 pH 2HAAHXCR, B R
2 IR E AR E RN R R R
W5 MY S |+ SRR R S R L,
TR 1 FELE 500 ~ 600 m I A2 2 A,
0.40 mg/kg, K ETE =1 600 m I}, ffi -1 & &
e, M 0. 85 mg/ke,

() RIT AT 5 KR E ., S
I AT SR AE 0. 010 ~ 0. 050 mg/kg 2 [d] , 7 i
7. 4% ; 5@ WK & 7 7E 0. 043 ~ 0. 050 mg/
kg Z ], B3N 13, 5% , KR4 L ) & 4 &
R T, B 1 s i KRS AT R 34

FAREA)™ iy &AL T 5 i L e

Bt A SR B AL A2 o 43 2] 4T 208 0 L AT
R &S 38T A BARAE B R R R AL S
AEIFN B HRARE A=A B R R R
B

[ %30k ]

TR, 2R, A, 45 . 2019, 510G Ml 04 431 & A A i
DAl RIRL )], Mo BRI 4, 38(2) 145-52.

Bt EINE 2R 2010, Wit ss i X e Y & 5 S A
B FGE AR ZHIRL) ] MR 1 4,29 (6) -84-88.
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Geochemical Characteristics and Influencing Factors of Selenium

Distribution in Surface Soil of Tongzi County, Guizhou Province

ZHANG Zhong-hua', JI Guo-song’, WANG Xiao-hong', AN Quan', LIU Hao', PAN You-liang',
WU Peng', XIAO Bo', WANG Ting', LUO Jian—jun', WANG Hua-bin'

(1.117 Geological Party, Guizhou Bureau of Geology and Mineral Exploration and Development
Guiyang 550018, Guizhou,China; 2.102 Geological Party, Guizhou Bureau of Geology and
Mineral ExploraTion and Development, Zunyi 563000, Guizhou ,China)

[ Abstract |

Based on the investigation and evaluation of 1 :50000 land quality geochemistry in Tongzi

County, Guizhou Province, the geochemical characteristics and distribution characteristics of selenium in the

surface soil of cultivated land and garden land were identified, the factors affecting the content of selenium in
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the soil were discussed, and the selenium rich rice and bamboo shoots were found. The results showed that the
selenium content in the surface soil of cultivated land and garden land was between 0. 02 ~ 6. 59 mg/kg, with
an average of 0. 58 mg/kg. The soil developed in Longtan Formation of Permian system had the highest seleni-
um content, with an average of 1. 10 ~ 1. 18 mg/kg. The soil developed in Jurassic system had the lowest sele-
nium content, with an average of 0.22 ~ 0.32 mg/kg. The soil developed in other strata had an average of
0.42 ~0.70 mg/kg. As a whole, the surface soil is rich in selenium, with an area of 70 535. 52 hectares, ac-
counting for 70. 92% of the total assessed area, and rich in selenium resources. The content of Se in square
bamboo shoot is between 0. 010 ~ 0. 050 mg/kg, the rate of Se enrichment is 17. 4% ; the content of Se in rice
is between 0.043 ~ 0.050 mg/kg, the rate of Se enrichment is 13.5% . The average bioaccumulation
coefficient of rice is higher than that of square bamboo shoot. The content of Se in the soil is mainly affected by
the parent material. The physical and chemical properties, total nitrogen, total phosphorus, iron and manganese
oxides, topography and altitude are also important factors affecting the enrichment of Se in the surface soil.

[ Key Words | Selenium in surface soil; Geochemistry; Influencing factors; Rice; Bamboo shoots;

Tongzi county

(E#FE 333 m)

Distribution Characteristics and Influencing Factors of Soil Selenium
Content of Cultivated Land in Longli County, Guizhou Province

HU Qiu, WEI Yong-hua, WEN Jin-kui, LOU Hao, WANG Hao

(The Tth Team of Guizhou Nonferrous Metal and Nuclear Industry Geological Exploration
Bureau, Guiyang 550005, Guizhou, China)

[ Abstract] According to the soil distribution in Longli County, more than 3 000 soil samples were systemati-
cally collected. Pearson correlation analysis, regression analysis and statistical analysis were used to study the
distribution characteristics and influencing factors of selenium content in soil of Longli County. The results
showed that the variation range of total se content was 0.02 ~6.51 mg / kg, the average value was 0.65 mg /
kg, and the coefficient of variation was 0.74. In different parent materials of soil formation, the soil with devel-
oped shale (containing carbonaceous shale) and limestone has higher content of total selenium, while the soil
with developed dolomite and sandstone has lower content of total selenium relatively . In different soil types, the
content of total selenium was higher in yellow soil and fragmental soil ,and lower in paddy soil. Pearson correla-
tion analysis showed that the total selenium content was negatively correlated with PH, and positively correlated
with Fe—Al oxide content and organic matter content. The main factors affecting the total selenium content of
soil in Longli County are soil parent material, soil type, soil PH, iron and aluminum content and organic matter
content.

[ Key Words] Soil; Selenium content; Distribution characteristics; Influencing factors; Longli county



