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Table 1 Ecological landscape distribution of Se in the study area

+HESelil 5L FEAS
Grading for soil Se Number of samples
kSe (<0.125 mgkg™) 277

/BSe (0.125~0.175 mgkg™) 718
JESe (0.175~0.45 mgkg™) 36577

Se (0.45~2.00mgkg™) 47125

Se (2.00~3.00mgkg") 512
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212 W EEMEFTAUALIE HIRFHEMEEH
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0.462 mg kg, X TXBAFRYHFFEE 0.56 mg kg7,
Fr i i 2 ( Standard deviation) 4 0.154 mg kg
(E 1) o R B BERAEA T K E R e
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95% 2% SR 5 # X 18] 4 —0.00112, 0.00111, 5%
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Fig.1 Frequency distribution of topsoil samples with different Se contents after removing anomalies
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Fig.2 Spatial distribution of soil samples from arable land with different selenium content levels
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Table 2 Statistical characteristic values of Se content in weathered soils of different soil-forming parent rocks.
Sedrir (mgkg™")
P ==y g ek Se content
Lithology of parent rock Number of samples e/ IME HRME SEI(E PRl 2= s B2
Minimum Maximum Average Standard deviation Coefficient of variation

Hzof 15976 0.010 0.860 0.489 0.135 0.276

bRy 2472 0.048 0.860 0.488 0.132 0.270

R 38020 0.010 0.860 0.468 0.153 0.327

ICESi = 2568 0.48 0.860 0.605 0.153 0.253

Vet 2817 0.074 0.860 0.405 0.153 0.378

TeH T 4552 0.094 0.860 0.535 0.132 0.247

AR A 158 0.170 0.850 0.369 0.143 0.388

A 6656 0.06 0.860 0.383 0.157 0.410

[ 3089 0.33 0.850 0.298 0.116 0.389

I CTEMR X R &R REASS WA S | s KA MRS

SRR R BN 0.245 (P=0.000<0.01) ,
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Fig.3 Correlation between Se content and altitude
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FHR 0.592 (P=0.000 <0.01) , FHHTE 0.01
R ERBBFIEMIECR (E4) o
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pH {EXT%T Se I I fAHSEPES 10, i W58
X 85209 {432 )= 3 ME i 1 7AES %L Spearman A&
PEOMT, AKX FE L Se &t 5 4% pH (HE 55171
MFEXKZR, HXEREFCH-0.068 (P=0.000<0.01) .
LK HIBE Se i FESE REAR (IERWEEAR ) K
Se St FEAHE pHAH /- MIRTE < 5.5, H3MRTE 5.5 ~
6.5. M 6.5~7.5, g0t 7.5 ~ 8.5, Btk >8.5 T
MBI o pT e (LS. % 4) , Se P
Y18 BAETIR — SRS T AL Y, IR
BEmg Ay, TPERREE N W R AR, HAE Se & it
TEHAEBOR 50 (H B AR — 30 AFE S Bk
F, WIIE X Bk 3R 2 R e A g5 iR
2.3 TiEd Se A= EEITIIFIE

TR MR T S AR (AR | JE
BUZ (BJZ) . BFZE (C)2) . #EZE (R)Z) .
M T R R EA Wb, AS R R 55 KA
e TR &R AR . S u R LI
ANFEZ WA —E 2R B X 192 4%
ANFFEE BRI T ge i 8T, 158 Se TTRAS
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Table 3  Statistical table of Se content and altitude grouping.

N . b+ 3ESe it (mgkg™) BT BIE AR A TG

PR (m) Bt — — = —
Elevation range  Number ofsamples ~ 1¢/ME BeRfE P A5 AR P 95% 25X 1]

Minimum Maximum Average Standard deviation Significance ~ 95% Confidence interval

500LLF 1887 0.033 0.690 0.3545 0.3289 0.005 0.996 —0.0053 0.0053
500 ~ 799 16652 0.050 0.880 0.4020 0.3684 —0.037 0.971 —0.0023 0.0022
800 ~ 1099 45541 0.010 1.140 0.5089 0.3772 0.047 0.962 —0.0018 0.0017
1100 ~ 1399 15518 0.040 1.200 0.5539 0.3749 0.007 0.994 —0.0033 0.0033
1400 ~ 1699 1520 0.070 1.710 0.8231 0.4352 0.003 0.998 —0.0180 0.0181
17000 |k 27 0.290 1.820 0.9544 0.3542 0.001 0.999 —0.1401 0.1401
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Fig.4 Correlation between Se content and organic matter content
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Table 4 Positive and abnormal Se content samples and pH grouping statistics table

IEH Se i S Set

Normal Se content Abnormal Se content

pH FEREL (1F) T (mgkg ') PEREC (1) T (mgke')
Number of samples Average Number of samples Average

<55 23725 0.4818 3365 1.2703
55~6.5 23868 0.4543 2617 1.2551
6.5~717.5 14512 0.4685 1539 1.2458
7.5~8.5 13912 0.4589 1401 1.2374
>8.5 390 0.2844 10 1.0755

x5 ITREESe AERSHNRSENLGITER

Table 5 Statistical analysis for contents of Se and organic matter across soil layers
+3% (mgkg!) LR (gkg)

2 FE K Se Organic matter
Layer Number of samples /M & RH SEXE %/ ME i RAE SEY{E

Minimum Maximum Average Minimum Maximum Average
A 192 0.13 15.10 1.30 0.40 18.72 4.20
B 192 0.11 17.30 1.16 0.04 16.38 2.40
C 145 0.10 14.90 0.87 0.04 5.39 1.56
R 192 0.06 22.80 1.17 0.04 10.35 1.56

T A-EZ; BIERUZ; CBEEZ ; RERE.
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Table 6  Statistical analysis for Se content in different crops and rhizosphere soil.

BHHHE b FEMEL f/IME BRME FEME
Useful organs Species Number of samples Minimum Maximum Average
Uics W 16 0.008 0.048 0.017
=% (g2 60 untested 0.060 0.010
EBUA 20 0.008 0.052 0.021
i EB 9 untested 0.014 0.003
B 8 untested 0.008 0.003
At 140 0.048 0.518 0.140
TIPS 22 0.048 0.162 0.074
it g IS 20 untested 0.012 0.006
AL 15 0.036 0.119 0.060
L A 15 untested 0.016 0.001
#k 15 — untested -
A 23 untested 0.016 0.001
2z 15 untested untested -
kT 20 untested 0.008 0.000
bl 18 0.003 0.024 0.004
HHR 149 untested 0.279 0.008
* R 96 0.007 0.960 0.044
IKFE 457 0.006 0.370 0.042
EoK 34 0.006 0.477 0.047
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Fig.6 Relationship between crop and root soil Se content



648 £ % @ R % 52 %
3 %i@ 156: 367 — 375.

- [2] Ohlendorf H M. Bioaccumulation and effects of selenium in

(1) WFRIXFEIZ T HE Se & EAN R, 1 wildlife[M]//Selenium in agriculture and environment. SSSA
{Ej’g 0.548 mg kgfl , *ﬁtﬂ?ﬁ[ﬁ]ﬂg 0.01 ~13.10 mg kgfl , Special Publication No. 23. Madison, WI: Soil Science Society of
Eﬁﬁui (>0.175 mg kg’l ) j:i% £‘§\$#i1ﬁii%l§l@ America, 1989: 133 — 177.

. FEGIE. AESHET P Ao 5 GIFFEI]. A
08.84% , FOMETRIHIE (> 045 mgkg ) ik 55.31%, [3] i}gfii 62) ;Hﬁi:m?@(sa‘ﬁ@%ﬂ%ﬁn[ﬂ A2
= ) _ . urh<, y : - .
= Se %ﬁ Lk ( >2.0 mg kg I ) fi’%& 'Jj FE 0.60% ’ $ [4] Bisbjerg B. Studies on selenium in plants and soils[D]. Denmark:
’TJE Se E%ﬁﬁ =D Mﬁ lzﬁ*l&j:i’%tﬁljﬁ&ﬁﬁo Riseo Danish Atomic Energy Commission, 1972: 1 — 150.

(2) XN L3 Se TR S BZ M BEAS (51 £ BL& 6 MIKE, % RE B &
PR 5, R Se & REERE . JRA TR B . RTIUE P R DL TR, 2017, 7(5): 359 -
KZ, WERAR; SIS0 S P& A e 366.

W5 5 pH (S AIEC RS, 1 +5E pH /T [6] EHE, REH. SME LMY T FEITT]. BRERAT,
’ 2003, 16(1): 23 — 26.

N N7 VA A ELR EI N4 3 12'

85I, So PRIHHBAAR, BHpH>8SH 3 0y e b o, st ks St
MR . WFFE[I]. S AL 2019, (3): 49 — 55.

(3) 4 Se Aritfea i LA MMIARIE (8] g, ool ARSI S FRBE 4L IM, T B
B, HAS AR S R B IEACE R, AL, 1991.

(4) RVEY T Se S EBTEY L (F% [91 B 5K B BEEAR, 55 Z e H T a2 1L DX 4

ARG ESZE) |, MRAEKERFFZVEY Se & &
;. BAEAEARAREY TR R TE, RN E
AR AR A AR R R s A R A B TA) AR [R5 7
AFEFEE Se BN, Frt, FOKEHMRR T E
Se T AIREA G, HERHYSHMR AL XKEZAR
SR

BB AT AAESHRIER BTN A HRR
FHIRAFAERE, A, QR EHIEG T
I 4 Mo s By 102 Hu SR P, 106 MR IA . 105 3R PA .
117 #oJf AR AR BN F H E e, FAER
Fl4= & i d R A9 & !

SE M :
[1] Wang J, Li H, Li Y, et al. Speciation, Distribution, and
Bioavailability of Soil Selenium in the Tibetan Plateau Kashin
Beck Disease Area-A Case Study in Songpan County, Sichuan

Province, China[J]. Biological Trace Element Research, 2013,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

B R ma B # AR [J]. BRI, 2020, 34(3): 609 — 617.
TR, B, Rpde, . F s IO 1.
A3 K HGZ R 1], LHEER, 2005, 42(3): 404 — 410.
SKBET, Bk R B, PEE A A ik S A [J]. 32, 2000,
37(4): 558 — 562.

PREE, W, SR, A5 SR A B b - 3R 1Y 2R
AR S AR T [I]. FRBEAR2E, 2017, 36(7): 1588 — 1595.
ST, BB, IR DURE, S A B R 42 R4 A RRAE SR
HRAFFEI]. Alk THR2A4H, 2019, 35(10): 83 — 90.
G173 7 S ) e ki DAY o A L]
B EMEE L ATIE[]. TR ARALAFTE, 2016, 34(5): 152 — 157.
&K IR, KK, S EE RSB AR L X A SR A R Al
RHIE R R 22 (0], IR SRR, 2020, 44(4): 830 — 838.
R, E W, R EL, S, A s SRS bl B A A R O
R ZAFIT[T]. ARk, 2020, 40(2): 173 — 185.

[T O R i (5 A B I L o= e w4 L v [ s T}
FEHERFFE[I]. Y URIAEE S5 TR, 2017, 31(Sup): 71 — 73.

Basl, PhEET, B OIE, 45 R AR B S T 4 )R A T E
ek [I]. MY A B2EHR, 2014, 50(5): 612 — 624.


https://doi.org/10.1007/s12011-013-9822-5
https://doi.org/10.3321/j.issn:1001-6929.2003.01.006
https://doi.org/10.11838/sfsc.1673-6257.18308
https://doi.org/10.3321/j.issn:0564-3929.2005.03.009
https://doi.org/10.3321/j.issn:0564-3929.2000.04.018
https://doi.org/10.7524/j.issn.0254-6108.2017.07.2016111501
https://doi.org/10.11975/j.issn.1002-6819.2019.10.011
https://doi.org/10.7606/j.issn.1000-7601.2016.05.23
https://doi.org/10.3969/j.issn.1000-369X.2020.02.004
https://doi.org/10.1007/s12011-013-9822-5
https://doi.org/10.3321/j.issn:1001-6929.2003.01.006
https://doi.org/10.11838/sfsc.1673-6257.18308
https://doi.org/10.3321/j.issn:0564-3929.2005.03.009
https://doi.org/10.3321/j.issn:0564-3929.2000.04.018
https://doi.org/10.7524/j.issn.0254-6108.2017.07.2016111501
https://doi.org/10.11975/j.issn.1002-6819.2019.10.011
https://doi.org/10.7606/j.issn.1000-7601.2016.05.23
https://doi.org/10.3969/j.issn.1000-369X.2020.02.004
https://doi.org/10.1007/s12011-013-9822-5
https://doi.org/10.1007/s12011-013-9822-5
https://doi.org/10.3321/j.issn:1001-6929.2003.01.006
https://doi.org/10.11838/sfsc.1673-6257.18308
https://doi.org/10.3321/j.issn:0564-3929.2005.03.009
https://doi.org/10.3321/j.issn:0564-3929.2000.04.018
https://doi.org/10.7524/j.issn.0254-6108.2017.07.2016111501
https://doi.org/10.11975/j.issn.1002-6819.2019.10.011
https://doi.org/10.7606/j.issn.1000-7601.2016.05.23
https://doi.org/10.3969/j.issn.1000-369X.2020.02.004
https://doi.org/10.3321/j.issn:1001-6929.2003.01.006
https://doi.org/10.11838/sfsc.1673-6257.18308
https://doi.org/10.3321/j.issn:0564-3929.2005.03.009
https://doi.org/10.3321/j.issn:0564-3929.2000.04.018
https://doi.org/10.7524/j.issn.0254-6108.2017.07.2016111501
https://doi.org/10.11975/j.issn.1002-6819.2019.10.011
https://doi.org/10.7606/j.issn.1000-7601.2016.05.23
https://doi.org/10.3969/j.issn.1000-369X.2020.02.004

3 4 IFRE TN S R AR JE B 238 BR AR T 6 A HLAE 649

Enrichment of Selenium in Cultivated Soils and Crops in Zunyi, Guizhou

WEI Ze-quan, CHEN Yun-ming’, GUO Yu, REN Guang-ming
(The 102th Geological Brigade, Geological and Mineralogical Bureau of Guizhou Province, Zunyi 563003, China)

Abstract: Taking advantage of the opportunity of collecting a large number of samples from the Guizhou Province
Cultivated Land Quality Geochemical Survey System, conduct research on the distribution of selenium (Se) in
cultivated land soil and useful organs of crops. Statistical analysis showed that most of the surface soils in Zunyi was
at full or rich levels of Se, only a very small proportion of surface soils was at deficient or high levels of Se. The
content of Se in the soil is significantly correlated with the content of soil organic matter and altitude. It is obviously
controlled by the lithology of the soil-forming parent rock. The correlation is not obvious when the soil pH value is <
8.5, and there is a significant negative correlation when the pH value is > 8.5. The Se content was decreased vertically
with soil depths, which may be controlled by the content of soil organic matter in each layer. The Se content in crop
depended mainly on the organ and growth period of crop. The Se content in corn and tea may be affected by the Se
content in root soil.

Key words: Arable soil; Crop; Selenium; Distribution pattern; Zunyi; Guizhou
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