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Abstract: Wheat is an important grain crop in southern Xinjiang.Samples of wheat and corresponding root soil were collected from the
main planting areas of wheat in Yangqi Basin of southern Xinjiang in order to study the correlation of Se in the soil ~wheat system.
Correlation analysis and multiple stepwise linear regression were used to find out the main controlling factors of Se in wheat by study of
the content and Se speciation in soil and wheat, and the results show that strong organic matter bound Se (SOM—Se) and residual Se
(Re=Se) are the main existing forms of Se, accounting for 65.15% of total Se in soil. The content of Se in soil is highly impacted by the
degree of soil weathering, soil texture and organic matter. Organic Se is the mainly form in wheat, and inorganic Se accounts for 6.39%,
which shows that Se in wheat is of high availability for human beings. The total Se in soil can indicate the content of Se in wheat, and
water—soluble Se (Sol—Se) and ion—exchange Se (Ex—Se) are important indexes of Se available. The regression models based on total

Se, B, SOM can explain the variance of 67% of Se in wheat. The standard of high eftective Se—rich (Se—containing) wheat in the study
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area are given in combination with the factor of actual production, and the zoning map of high—efficiency utilization of Se—enriched soil

is made, which supports the standardized management of Se —enriched wheat and flour processing, and improves the scientificity and

practicability of Se —enriched soil delineation.

Key words: Yanqi Basin; soil—wheat; Se available; organic Se; high—efficiency utilization

fifi(Se) e NAMLTHMETTEZ —, HAZT
T A A= BT, 0P MR fil R AT ZAE L, Se MR
AN JE A AR 2 R i AR () ()32, Se AT 254
B FEERN S S 32 Y NREA &
/NF 40 pg/d B IR AR AL T8 Se ARBL, 1M 24 5
AEKT 400 wg/d BF, W2 B Se HHBEAEIRT
Se MIFEMEFNAE DRI TR AEAR KARBE BT Se (1)
e RAS RS AL 8L h Se EELIAIIERS (&
T2 1 B 2 BE R A5 ) AEE , R O TEHLIE 2 (il
Rk AR IR R ) Y AN R A 4 ) il ) AR B R R
A, /NS B 2 — EA SR Rl 6E LT
IKFE  ERESFARE AR S8 e [ 606 5 £ 7 R ik
FRIA BRI , NRSSIAEYIR NI Se S &R A
F 4 14 Se Frim— BN AR R X HE )
(I Se K, HRBVE Ry 1443t Se M TEAK -, B0 H
FH - 56 30 25 2y i+ At Se BB, KBTS
HIES T 28 ¥ A1) Se 7E 1 8 W b i 25 ol 7F 1 18
7 1T 45 55, X R BE U, B TR A
SR YOI, R A A SO 8D Se 1Y
BRMEAUZ T H 34 Se i, R EAY Bk
T Se WIRAAIEEY MRS £ R ITER |
TR R BRER A A i BRSO R R
R ZR R B A5 A PR 2 s A e

RAEY)IE: Se 78 LMY - NEK RGP TN
) A R R RN Se % f KT Y E A
M BEEOCE R AEY) AT B ALY Se & & A ik
FE Se B IWELR BB T A A 2 Se
TE A REBE AR MSCR A, A RE 42 i o 2%
LAY R HAE A E IR M E, B, ENE Se
B EESH (BN Z 2R
I FRFRAEE W) GB28050—2011) , B3R B Se £ i
4 Se & =0.15 mg/kg, SR, S A AKX &
W Se MMSCRI R oAb B 28t A T
LS W S8 1) 7 s B BT 45 1, Bk =
B Se AW AT PR FIBRIE , AHOCHRSE R, 3
YT AL SR Se #REA BEEEE Ty, Hrh a2
ik E S | AT R Se TEAS A0 e 2R |

AR £ S BB s AR AR A B B AR b
Ped 2 P EL Se WA RIS MEAF 2251

I AR Se BT IRAFIEZS | AR
WAL Se TR FEALFFIE S — B Se BFFERTE
BIRGET L AR SCRE T R /N A M R S R
HR TS L N Se F i RIRAFIE A i +
EARIEZS Se 5 A RAE R RIRIE T, 72 3
Wi /A Se M RUPE R BTN 2R, WA /INAE Se 1Y
AT S B ST X /N AE Se 5tk (19 FHUI AR A | ]
T BUN B R Se B P A8OM T X R, O
Se /NEIF P HE S % HEFE R X T [
SR Se LA ANES Se 7 b i o K i
BHAHEE RS 9UEH]

1 B XHED

558 A A TR L SR S RN BRI
SR R L Lk =z TR] v A AR T i > 2 B 1Y
SN e V5 A2 8 ML DX, FEAT BUIX b A 4 3 e 4 K
H YA DRIAR A S B A B R S AR N 2 T
RIBIIRZ R X 22—, BF5E XSAE R T 2
Kt P~ 5 S A A PRS2 T I 1) K S 1 A
PR E A X RN 2%, H BERT K R R,
=10°CIAFERUR 3700°C, RIEW KR 4—9 H ,
DI/INAZ ot BB /INTET 7 4 DR 32, A b e IR T
BEEIA 80 km® eSO & 5 FURH(F/NE ) bR
HEAL A = 5, WF5E IXBFAE 2O DI + Rk
W8 3, D Ry R R 4 el b DX R A
+ FH O B AR BRI £ MR X
B F N ol vt i O D e L D1 21182 & P 8
T BB AL X £ Se T EA T 0.07~1.80
mg/kg Z 8], FHIME M 0.33 mg/kg, 7 T 4 H + 5
Se ¥ 0.29 mg/kg, MR E ML A R RRH
1§ + %) 5 HR IR DD2019—10 (3{47) ) & Se +
BRI PRME(Se =0.3 mg/kg) , 55 7& A 75% LA
FE Se b, & Se +3E Se HEMIME N 0.47 mg/kg,
SEAEERY 1.56 15, S HRT2EC HERAE Se -
B XA, S E A B A S Se TIEE DL



1962 H Wi 1B IR

GEOLOGICAL BULLETIN OF CHINA

2020 4F

SR T IF & AL 35, IR0, I % TR AR BT Se
Ao ik 17 BB Se 7Rk & SRR IR LR R Y

2 MBI

2.1 HmERE

FESRRAET 2019 4F 6—7 AUy, 58 % /N E
TP X S -4 Se FH A OLIEAT SO A, S
EahH 4 A BB A (B 1) o PRI E
B bR 5 S G m A, R R ORIC0~20 em
FIBHEZ 145 HoR 4 128 14 BENLIM B 66 4b
T IERAE A, ) A7 SR A BB /N R TR
A AbRAE 0.5 mx0.5 m U N, 5 4 FREA A
B A NERES R AE 66 1, HIERESTEZR N Y]
AR KT AR B, 2B A AR &R A He s 4
Je , AR B R e 20 B s DU 2028 200 g #E
ST =SV - X N W A = BN e = iU
B4R 200 g LI
22 RO

BES IR S AT T AR Fh B S8 7 S 56 BF 5 T 7K
1, 128 Pk HHERE I E FE AR 4G pH | 3 = Al
JUE 4 Se, Horf 66 4 RS AT Se MBS 4
BT, IR Se JEA G REER 40 b AKAHER 29 14

- ST i K TG P K G R R 5 /N A2 R A BT 4
Se ML Se,

R SE AR BUR M £ 35 Se MBS, $REGRIK
YRR EAGEE TR B R 40 | FE W IR A | AR 1R 72
Jiie i S SRR , R R 28 66 1E 1 (AFS)
PEATIE . T AR BUK A (Sol—Se) | B T3 #e
A (Ex—Se) Bk IR £h 45 A Al ( Can—Se) | J& FH Ji
5457500 (Hab —Se ) | #80 F ALY 45 & & (Ox -
Se) 9 AT ML 45 A Al (SOM —Se ) Fil 5% i 25 il
(Re—Se) 3t 7 FIEZ

+ 3 Se N A FEIEBERE Sol—Se Fl Ex—Se,
53 00 T AR R #h (Se®™) AR 2 £6 (Se™ ) ZH A,
FHAKFEHL Sol—Se, R iR — &0 B —l 1R S — 41 $2 i
Ex—Se, B W, — 1y AB S AL 41 30 S5, FH i+
PCIEHIE T Se'' s Iy — I B WO L B R AR | AR
iR —— IRAL B IR R G R P26 HT B Se,
B Se i Set H Se”

N Se TEAS N E 275 (& AR 7 i GHY/
T1135—2017) H1 “ Bif 5 A A 4% 2 3% iR & = 19
FE” R VAR €35 43 B8 I 58 STk DU, 00 Al 7R
WAL EL AR HE Z R ( SeMet ) il FF REA AL 2
e & R ( SeMeCys) i 18 B Z R ( SeCys, ) 3£ 5 F

RS

EEL i i /R B3

[
(=]
=
=
—>

TR A

oo AR °HE 2
*ﬂﬁ)ﬁ\% (=] go Q0 EH =

0

R S

[ ]k i
[l
[0 ] Rt i

1 IR DX B SR 17 s A

Fig. 1 Sampling location of the study area
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Table 1 Correlation between Se and physical and chemical properties in soil

Ei=Y 7N Se Sol—Se Ex—Se Can—Se Hab—Se Ox—Se SOM—Se Re—Se
pH -0.161 —0.040 —0.340* —0.363* " —0.155 -0.278* —0.095 —0.329* *
N 0.297 * * 0.210 0.002 —0.037 0.270 * 0.061 0.172 0.090
P 0.119 0.137 0.091 0.042 0.134 0.164 0.057 0.089
K 0.059 0.043 0.121 0.070 0.073 =0.009 0.042 0.344"*
Cu 0.451%* 0.185 0.094 0.102 0.288* 0.108 0.310* 0.386"
Zn 0.445** 0.149 0.043 0.069 0.250 * 0.070 0.268* 0.358* "
B 0.254% " 0.035 0.108 0.233 0.154 0.368 " * 0.258 " 0.356" "
Fe 0.351** 0.125 0.045 0.005 0.232 =0.017 0.207 0.418% "
Mn 0.273** —=0.012 0.053 0.089 0.195 0.078 0.240 0.501**
S 0.093 =0.092 0.052 0.196 =0.120 0.170 —0.037 0.266 "
Pb 0.223* 0.257 " 0.141 0.027 0.279* =0.051 0.192 0.393* "
As 0.335%* 0.188 0.131 0.061 0.265 * —0.022 0.203 0.506* *
Hg 0.339"* 0.385* * 0.162 0.075 0.403* " —0.016 0.452%* 0.351**
Ccd 0.374** 0.271°" 0.067 0.006 0.388 " * -0.016 0.256 0.373"°*
Cr 0.419** 0.202 0.068 =0.015 0.244 " =0.001 0.203 0.370* "
Cl 0-.033 =0.169 0.072 0.242 =0.068 0.167 -0.067 0.173

SOM 0.545** 0.127 -0.086 0.018 0.418% " =0.001 0.452** 0.099

Sio, —0.300 * * —0.031 0.180 0.046 —0.113 —0.056 -0.183 0.052

Al, O, 0.081 0.121 0.133 0.006 0.113 -0.084 0.026 0.354**
Fe, O, 0.341%* 0.146 0.070 0.038 0.221 0.020 0.200 0.438% "

FeO 0.405* * =0.022 =0.096 0.005 0.217 0.023 0.295 " 0.227

MnO 0.176 0.011 0.085 0.140 0.187 0.128 0.250 " 0.524* "

CaO 0.080 0.051 -0.188 -0.163 =0.008 =0.098 —-0.021 —0.303 *

K,O 0.004 0.054 0.135 0.074 0.065 -0.006 0.009 0.342%*

Na, O —0.412** -0.142 0.099 0.045 —0.295 * —0.036 -0.331* " —0.091

MgO 0.181°* -0.183 =0.045 0.213 =0.001 0.373%* 0.203 0.019

P,0; 0.318* * 0.015 0.187 0.355"* 0.268* 0.375** 0.397** 0.358* "
sfa —-0.366 " * —0.151 0.012 0.023 -0.212 0.011 =0.200 —0.341* "

CIA 0.432% " 0.193 —0.017 =0.062 0.318** —0.042 0.298 " 0.282°*

TE : Se HEALIRARANR D HREALCY 128 11, Se £IL S BALTEARANRAE M HAEALCN o6 £ " 1E 0.05 K EBFMR, * " H7E 0.01
VS RTE 2iPS
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