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Table 1 Analysis methods and detection limits of selenium forms and physicochemical indexes in soil

i L Esk WAKIIWIRES K i R izt LR BAKiIWIRES A i R
KA 0. 005 AFS 0.005 e AFS 0. 005
BT SRS 0.010 AFS 0.010 A7 0.005 AFS 0. 005
BRI 454 A5 0. 005 AFS 0.005 MR A 0.010 AFS 0.010
JE B TR 2 & AN 0. 005 AFS 0.005 pH 0.1% ISE 0.1"
R A 25 B A 0.010 AFS 0.010 AL 0.1°* VOL 0.02""
SRATHLES A 25 0. 005 AFS 0. 005 CEC 2.5%%* VOL 257"
B s AT 0.010 AFS 0.010
TE o T FORTCRIN D FORETRIATR 10775 0 x x " FOR R AN mmol/ Ly HAHEAR & B AN 10705 AFS R F Uk

5 ISE S B T B b i VOL sk,

HREI o B B e 11, £ 6% SL 3 L) 258
A5 22 RN 5 A A (A o Al ) 1Y LU AR
AT 80% ~105% , F B SL 3 A0 H B A A5 v i 1) 4
RAFESCHR[ 23 1 I BOR , REAS S it R TS5 548
TR 2 A AR 83 SPSS 19. 0 B F X 45 T8 25 157
i 2 FIl5 il T Spearman 55 A ¢ R B HT,
B 5 2 F 5 4 5 A A AR B (B #E
0.01 /K5 b, #HE R E0CH 0. 992 3,y i 3 1IEAH5C,
Ui B 2253 5 B U 43 0 2 i 45 R LA 5w il
fH5EE .

A7 it B ZR A it ol %) 00 e o b R
SE[E L BR P B BR A2 B A A 5T I S g & e, A
Wyt Sk FH AW TH i A AR &R -l R F HF-HNO, -
HCIO, IAHE, R HG-AFS 3200 2 Al (4 & 1, 1 Wy i
FR ZR LAl AR B L2 1, BEHE R —HAr i)
5 ( GBW10014 . GBW 10015 ) X} 1 ¥y fiff 1t 47 - 17 4>
M, AHXHR2Z{E (RE) ¥ < 15% , 3K 5] T P8 & 4%

il B i KT, MR R A il i b S S R
TR TR , A0 7 JoT 2 7K P38 B SCHk [ 14 ] I ZESKR , %k
P ELSE AT R
2.4 HiEALIE

PRSI S SC h g B s AL Microsoft Excel
2016 F1 IBM SPASS Statistics 19. 0 #4174k B 5
Gt T, S AveMap 10. 2 2274

3 R 5L

3.1 TEWAEESARESEHMEFE
PR S R RS RS S A A
IR ) 73 B4, PR e A 0 M) T A 0 2 o E A )
e TP B AT A )R T DUAH B A Y 5 4G
BB AR A A BRI, 5 LA 5 R
BT T R A (Y R R Y g
AN RERS DA AR SRR T 58 23, B



- 248 - w5 K

48 &

SERE AR & i 2D O R, IR IX R
J2 - e b AT A S AT R i g AR 2,
3.1. 1 FRZ A SN RIE

A RO AE by A S T AR A R s,
T R I S LA 4 o) ST ) W R L, A 2 T
A BRI IX 3R 2 A 6 2500 5 195 B 7E (0. 010 2~
0.019 0)x10™° , FH &N 0. 013 6x107°, HHEK T
WYL A S LR A R X R RO

[(0.016~0.020) x 107 ] F1a% 3T AR AAFH—71H W0 H X
A R A B (0. 018X 107°) BRI 2720
3.1.2  FRZ AL & G FHE

1) 7K R 2T A 45 T 5 1 JC ML A1 LA , 2 B
Gy VEIRC A R, 3 2.3 AT, BIFY IX R
JZ KA A % 528 I 7E (0. 007 3~0. 014 3) x
107 SEH &R 0. 009 6x107° A1 (522 H KK
A2 A 1. 88% ~3. 86%

K2 RETEFEESEREAESESIT (n=14)
Table 2 Statistics content of each form of selenium and effective selenium in the surface soil (n=14)
W2 F/ME/107° FAAE/107° BARFHIME/107 bR 22/107 A R
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R & i 0. 0040 0. 0057 0. 0049 0. 0005 0. 1009
TRIR L 45 5 25 0. 0037 0. 0065 0. 0055 0. 0008 0.1503
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Table 3 Proportion of each form of selenium in the surface soil
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Table 4 Selenium content and proportion of each form in vertical soil profiles(n=16)

N ZH6 ZH10
i T/ 1070 JEFL/ 100 I 0 LB % || 44181070 JFL/10°° 9t s He ) %
KR 0.0068 0.0049~0. 0092 2.76 0. 0084 0.0048~0.0143 3.30
B ag A 0.0048 0.0040~0. 0061 1.96 0. 0047 0.0037~0.0106 1.85
IRTRER 2 A 75 0. 0056 0. 0039~0. 0066 2.26 0. 0053 0. 0047 ~0. 0061 2.09
JERBRAE A 7S 0.0536 0.0270~0. 0850 21. 66 0.0613 0.0340~0. 1090 23.96
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R A 0. 0839 0.0413~0. 1598 33.88 0. 0931 0.0318~0. 1679 36. 41
HIEAH & 2 M 0.2476 0.1179~0. 4281 100. 00 0.2556 0. 1234~0. 4352 100. 00

3.2.1  HIFARTE A B A ) AR AL R

FH 3 4 ATAL, CP22 T Hh 45 T A A2 2 oy
BRI > TR A MG B> IR L, A > KIFE >k
FRERSSE TR ME>PH A YL ES, hE 2
FIHT, AN [RIUR BE 45 T 25T A9 o0 A R AR — 3, DA sk
B RANGEAE BRSSO E N H E A
90.98% ) , HiAth 4 FILAS T 5 HLAg] SRINAIA /2 10% ,
FMH P22 ) H Al 3 B AT AE 8 B IR RN AR A
T

b 3 th K2 BRI 5 H AR

RE/INCE 2) U2 2R AN ., H 435
AT AN 5t R 0 B R TR 3 o o 2 ARt
(K 3) .
3.2.2 IR AR R R E

ME 3 o LE S FIEHIREERE, 1%
B ICAH S wE7E 2 ] 1) A2 e A — 3 B2 B R
JZE SRR, 5 R I N ST A e — 8, X
S R R A A ok R G e 1) T A R R R LR U e A
JEFE R g e 4, Hrf 20~40 em LR K E
Sl EE 2 F1(0.435 2x10°°) B T 0~20 em 2



- 250 - w5 b ® 48 4%

0~20 1 ] 0~20
20~40 m 20~40
40~60 [1] 40~60
g 60~80 [ ] g 60~80
?Lg 80~100 [N | ?Lg 80~100
100~120 ml 100~120
120~140 "N | 120~140
140~160 [ ] 140~160

0 10 20 30 40 50 60 70 80 90 100 0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

BSWEE /% BISWEE/10°
s RS - BENSEEDW - FEBREGEM - KESH RIBEM - EENEEST - BERESEM - KESHE

* RREBE AW - BT RHREW - REALE S ST
2 CP22 EETEFHE PSR EFEI L
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Table 5 Statistical of Spearman’s rank correlation coefficients (r) between soil physicochemical indicators,

effective selenium, total selenium and each form of selenium in the vertical soil section CP22
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Table 6 Statistical of Spearman’s rank correlation coefficients (r) between soil physicochemical indicators,

effective selenium and each form of selenium in soils
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Table 7 Statistical of Spearman’s rank correlation coefficient (r) between soil physicochemical

indicators and effective selenium in soils
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Table 8 Statistical of Spearman’s rank correlation coefficient (r) between soil selenium form,
effective state and selenium content of maize seeds
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Speciation of selenium in typical meadow soils in Tumed
Left Banner, Inner Mongolia, China

LIU Jin-Bao, XU Hong-Guo, YUAN Hong-Wei, ZHANG Xiao-Feng
( Geological Survey and Research Institute of Inner Mongolia, Hohhot 010020, China)

Abstract: This study determined the speciation, available content, and physicochemical properties of selenium in soils using samples
of topsoil and soil column profiles from Tabusai Township, Tumed Left Banner, Inner Mongolia, China. Accordingly, this study inves-
tigated the compositions of the speciation and available content of soil selenium, as well as their influencing factors. The results indi-
cate that; (1) the major forms of selenium in topsoil include humic acid bound, strong organic bound, and residue forms; (2) the
concentration of in the humic acid bound selenium correlates positively with the cation exchange capacity (CEC) and the concentrations
of organic matter, phosphorus, and potassium; the total selenium concentration correlates positively with the concentrations of humic
acid bound selenium, Fe-Mn oxide bound selenium, strong organic bound selenium, and residue selenium, all of which exhibit promo-
tion effects; (3) the sulfur concentration correlates negatively with the concentration of water-soluble selenium, demonstrating an inhib-
itory effect; (4) the concentrations of selenium in various forms tend to decrease from the surface layer to the deep layer; (5) the con-
centration of bioavailable selenium correlates positively with the total selenium concentration, organic-bound selenium, and water-solu-
ble selenium and correlates negatively with the sulfur concentration. The soils in the study area, featuring a high concentration of water-
soluble selenium and fairly high bioavailability, are suitable for planting selenium-rich agricultural products.

Key words: selenium speciation; meadow soil; Tumed Left Banner; Inner Mongolia

(AR - 455



