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Correlation between calcareous soil selenium content and
wheat grain selenium content

ZHANG Dong, ZHANG Ni, HOU Zheng-an, YE Jun
( Department of Resources and Environmental Sciences , College of Agronomy , Shihezi University , Shihezi, Xinjiang 832003, China)

Abstract: As a traceable element, selenium is of great importance on human health and its contents in environment
directly affects the health and safety of human beings, animals and plants. Concentration and availability of selenium in
wheat soils in Xinjiang province were investigated and the governing factors were analyzed by collecting 39 surface soil
samples from different regions in Xinjiang. The results showed that the total selenium content ranges from 0. 144 mg:*
kg™'to 1.153 mg-kg™'. 10% of the soils contain little selenium (0.125~0.175 mg-kg™'), 49% contain full seleni-
um (0.175~0.450 mg-kg™'), and 41% are selenium-rich (0.450 ~2.000 mg-kg™") . The average activation rate of
soil selenium is 25.11% . The wheat grain selenium content ranges from 0.004 mg kg™ ' to 0.055 mg-kg™'. While
92% of the wheat grains selenium content is lower than the national cereal food selenium-rich standard, indicating that
there was no correlation between total selenium content in soil and wheat grain selenium content. But soil availability se-
lenium and wheat grain selenium content have significant correlation. Soil availability selenium and soil pH have signifi-
cant correlation. Therefore, improvement of the availability of selenium in soil can help to produce selenium-rich wheat.
Through the control of soil conditions in the actual production by improving the available soil selenium, the selenium con-
tent in wheat grain can also be improved. Soil total selenium content becomes increased with the increase of heavy degree
in soil texture.
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Table 1 ~ Soil selenium contents and activation rates
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Fig.4  Correlation analysis among soil basic, soil structure and soil selenium content
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Fig.5 Correlation analysis among soil basic, soil structure and soil available selenium content

80

60

40t

i1 4> e Percentage/%

20+

0 .
<0.040 0.040~0.300
FFRLA 2 =/(mg = kg™)
Seed Se content

6 INEFFRITE S EIES T

Fig.6  Frequency of wheat seed selenium content

0.10
y=0.4947x-0.0018
0.08 - R =0.4109
0.06
*
* o

=3
f=J
s

<
o
o

KFRLAG 5 H/(mg * kg™
Seed Se content

_ R
F <
M
0.00 L

0.00 0.02 0.04 0.06 0.08 0.10

A RO R (mg - kg™)
Soil available Se content

B7 THRBUMSESNEIFRESENEXSHT
Fig.7  Correlation analysis between soil available

Se and seed Se content



55 1

K OHREE A B S R S/ N RPN AT S 157

Al A A 5, PRIk S A
FE SRR O, AR X 3 o i 5 22 AR
R, RIS BRER T 5 LR T Seid ) e
PEHEIAT 5720 i A G5 W - S A 50 11
FERI, T4 pH B R b e A2 B R
Z—, LHEEBCR, pH BRE T SN M AL, —
JBR U pH BB , e S8 HR AT R B 3
K2, HAT BT GE , A7 WL A S A7 A A
R, — 7 HA AL S b BT DL S A LA ) s
EYIE A, 808 t T RS G 21
SERR AN B, BT DL RS 0 A B 8 Y [ g
715 75— T3 A AT T2 5 B0H HLUAG R34 i, A
TR HE VTG P T R RS AR e 2 SR R B, +
St S R R 5 S IR ARG, TS
E pH (E A HLTT L S AR 1 I 28 AR i
SAT R0 5 I pH(H 52 5 A S, 5 A
PRGN - S AURLZH U4 TG W 35 A G o

AP R RE O IR AR A (AL e
JIFIE R (R E bR ) R B R A A
TR A S , AT R O BIE S UE B A ) )
T A IO 1 R AR OGO AR
FEEA AR R, /N kR 5 P39 {E 2 0.019
mg-kg ", HTES T 3G, 1 3FEA SO 14 AH OGP 43
Hreb B, FPRLANG 5 5 LA O R I
AT, T St 35 O A St

4 4 e

1) BERETHEZ L RE G 5 f2 AR 3 #R ik 5
AR 2 A0 R BR A , AR /N 22 R i 5 2
PYARIK [ SR, dy b m] R el i S N
FPRLAT 5 F TOAR S , T L AT S8R 5 b L 5
SRR TR ARG, B LA 58 23 M) P e Sl a6
B IR A

2) /NZERFRLAN 5 A A R R AR
FAEAARICAR , A 30 i i oy S Pl 4 5 A ]
PAGERE A i ORI 5 R 4R o

3) A RO B I pH (R AR R IE A
KRZ, L, Al ATESE AR 7 v i aod ol s - PRI
AR A o RN A R . R
It - S R FE R B R A B, LR
EREWIE

5 % X #k:

(1] BR Z. A kP — i E e R[], Bl A 1998,
(6):35.

[2] /A 8,96 % BRWR ST, & W RO BT ARE AR ()],

w1 7S B TR 24 7, 2008, (4) :261-262.
[3] Combs C F. The role of selenium in nutrition[ M]. New York: Aca-

(4]

[5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

demic Press, 1986:15-40.
Combs G F. Selenium in global food systems[J]. British Journal of
Nutrition, 2001,85(5) :517-547.
FrEB, A SO A S I S R ERELT] . ok T R S
FERIFST ,2005,22(2) :63-66.
A, FH—, ZEH I, & RS TR SRR RN
SENAFFEL )] AEERL A2, 1994, 14(2) 1 198-205.
¥ RN IR, S N R a e ER )] £
HEE R ,2002,33(2) : 149-152.
KO, ik 0, SR A ARVEY) G B R
AR 1] St Al B, 2003, (5) :30-32.
W, EARE, ThA , 45 e ] B AR A4S T & A SR
[J]. 25 M3E I, 2005,32(3) : 15-20.
Fordyce F. Selenium Deficiency and Toxicity in the Environment
[M]. Berlin: Springer Netherlands, 2013:375-416.
BN, AR T, 5 A L - KR RS TR A
FRAELT) . VU RS IIRE R =4 (A SRBHFAR) ,2012,37(3) :60-66.
BmAEE R AR RGBT T AR % 2014 [ M) b
FEgeit Rt , 2014,
1+ B R A [ M] bt HrE A AR , 2005 .
TR R TR E e G (] B AR 56 (fh2F
J3t),2014,50(7) :914-915.
AL VRS RO - A R AR TR
JEE I 3G J] AR S BT, 2008, 6(2) : 25-27.
TR, B Ho SRS AF L BRYE A AU LIS AR A 1
WFFEL)] . Al I ER= 24 4], 2007,26(5) : 1996-2000.
ST SRR, AR, A5 AR A RO S R R R 4R
FATFTE 1] AU A EER 24,2009, 28(5) :931-936.
FEEEE, TR, XI5, 45 R FUEGR I /N E H
BT [7] . Adu Ak =4 ,2009,24(8) :218-220.
ToOUR R R, A B P R A O A A i R
(1] & dh Dok BH 2012, 33(18) :371-377.
o S R S AR = iU P e w1 o o e
FICASHERTE ] AN R4, 2011, (12) :2467-2474.
o R A W ) A 2 . P BT R RE ML b R
ISR AL, 1990
L% B AE A e R S5 R [ M] . b at: b B 25 RHE
JifkL,1996.
MEBA A, EHH S PB4 B A S
FELI] AR K254, 1999,22(1) :22-25.
BRI S IR Rk R R T (0] 4, 1991,23
(5):236-240.
FEEE, TR, XI5, 45 R HORAE Y B Y R (1]
e R ,2008, 12(5) :43-45.
Charak V'S, Tripathi B R. Straudies on selenium and iodine and io-
dine distribution in some soils of KangraValley Himachal Pradesh In-
dia[J]. Journal of the Indian Society of Soil Science, 1989,37(1):
167-170.
TFOHERY ARG, XL, 45 . 5 R 4% X L e 2 e S L S 5kt
P 5E R [T] . AR A 23R BE ,2005,21(2) :54-57.
fafdiRar , T Ze 2 B 05, 45 MR L JUAD = 2 4 3 K R 0 S
RPN D] A 241, 1994, 14(1) :51-56.
ff4RSL A 1Y kB 22, A5 LR 5 1A LA S
SIATFRAEL )] ABE L2441, 1993,13(3) : 281-287.
XS . L R A A AR ST LT o E R 27, 2004, 24
(2):57-60.



