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Evaluation on Wheat Adaptability in Hetao Region, Inner Mongolia
LI Shi-bao
Abstract Wheat samples were collected from Hetao Region in Inner Mongolia, poisonous, harmful and beneficial elements content was ana-
lyzed. According to standard for heavy metals in wheat green food, Hg, Cd, As, Pb content were all less than the national standard in Qiantao
Region; The content of heavy metals in Houtao Region was basically in accordance with the sanitary standard of non — polluted food, which would

('The Inner Mongolia Autonomous Region Geological Survey Institute, Hohhot, Inner Mongolia 010020 )

not harm the health of human body. Wheat harmful elements Hg, Cd in Qiantao Region was more concentrated, but its content was lower than
the national standard, there was no harm to human health; wheat in Houtao Region was rich in human essential trace elements Zn, Cu, Se, K,

long-term consumption was beneficial to human health.

Key words Wheat; Adaptability; Ecological effect; Evaluation
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Table 1 Relevant standards of As, Cd, Hg, Pb content in wheat

ne’'s

i FAKRGIRE  SORE

lEl d{\ " Pollution - free Green food
ndieator food standard standard

fifi (As) <0.50 <0.40

f(Cd) <0.20 <0.10

7k (Hg) <0.02 <0.01

Hi(Pb) <0.40 <0.20

F(F) <1.00

T T T B AR HEEE R IR T A PR TS S A HMEZ (1986) 3157,
LA A bRiES IR NY/T 421—2000,,

Note: Data of pollution-free food standard are from agricultural environ-

mental background value cooperative group (1986 ), green food
standard refer to NY/T 421—2000.
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Table 2 Characteristics of elements content in wheat fruit in Qiantao

Region
— R/ME EBORME T bRz BRARE
Elér;lcnts Minimum  Maximum Mean Slal.ld?:ll"d V.ar.ialion
value value deviation coefficient // %
Cd 0. 100 65.500 20.700 18.83 91
As 0.001 0.182 0.037 0.03 91
Hg 0.300 2.000 1.200 0.47 37
Cr 0.190 3.050 0.900 0.59 66
Cu 3.860 7.700 6.250 0.97 16
Ni 0.200 0.750 0.390 0.14 36
Pb 0.030 0.190 0.120 0.17 58
Zn 23.500 53.100 35.400 7.00 20
F 0.200 0.890 0.360 3.74 33
Se 0.004 0.294 0.051 0.06 118

FE:JG# Cd Hg TR SAA N ng/g, HAbICE N pne/g.
Note: The unit of Cd, Hg is ng/g, the unit of other elements is pg/g.
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Table 3 Distribution characteristics of heavy metal contents in wheat

fruit in Houtao Region

— (B¢ Har
P =N

Eﬁ F Number Proportion

Elements Content

(2006 4E/2007 4F) (2006 4E/2007 4E) // %

As <0.4 20/15 100/100
0.4~0.5 0/0 0/0
>0.5 0/0 0/0
Cd <0.1 20/13 100/86
0.1~0.2 0/1 0/7
>0.2 0/1 0/7
Hg <0.01 20/15 100100
0.0~0.02 0/0 0/0
>0.02 0/0 0/0
Pb <0.2 18/6 90/40
0.2~0.4 1/6 5/40
>0.4 173 5/20
F <1.0 0/0 0/0
>1.0 20/15 100/100

[E: 90 Cd Hg AN ng/g, HABITTE N pg/go
Note: The unit of Cd, Hg is ng/g, the unit of other elements is pg/g.
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Table 4 Characteristics of elements content in wheat fruit in Houtao Region after 2006

A

*)ﬁé‘%" . Cd As Hg Cr Ni Cu Zn Pb F Se Co
Sampling site °

M22 1.70 0.035 0.80 1.23 1.06 5.40 28.70 0.071 7.30 0.110 0. 100
M23 0.30 0.094 0.90 1.04 0.59 6.70 37.90 0.046 15.30 0.035 0.071
M24 0.10 0.036 0.50 1.01 0.80 6.40 25.40 0.087 17.00 0.028 0.065
M25 2.20 0.018 0.60 0.86 0.40 6.40 28.10 0.001 8.00 0.024 0.087
M26 0.90 0.034 0.80 0.83 0.46 4.60 23.00 0.004 11.00 0.054 0.134
M27 2.10 0.048 0.70 0.89 0.54 7.40 22.50 0.043 4.50 0.103 0.09%4
M28 3.10 0.027 0.90 0.78 0.41 4.90 25.40 0. 190 7.30 0.098 0.075
M29 0.80 0.038 1.00 0.92 0.23 6.30 47.10 0.420 5.30 0.095 0.028
M30 0.70 0.042 0.90 0.97 0.66 6.60 38.60 0.053 1.00 0.058 0.079
M31 1.50 0.063 0.70 0.96 0.40 5.80 36.20 0.099 5.30 0.072 0.064
M32 0.50 0.057 1.00 1.10 0.34 6.30 46.70 0.048 7.50 0.109 0. 100
M33 0.50 0.045 0.40 1.05 0.45 5.70 32.70 0.043 14.00 0.074 0.102
M34 0.10 0.058 0.70 1.16 0.57 6.50 36.80 0.088 10.50 0.050 0.093
M35 2.10 0.025 0.50 0.84 0.66 4.70 28.00 0.085 9.50 0.111 0.103
M36 0.60 0.033 0.70 1.07 0.60 5.60 28.80 0.105 8.10 0.074 0.105
MM5 4.00 0.063 0.90 0.91 0.46 4.60 26.30 0.083 8.50 0.097 0.114
MM6 7.10 0.042 1.10 0.90 0.40 6.30 27.80 0.089 6.50 0.029 0. 106
MM7 2.90 0.047 0.90 1.12 0.47 6.90 21.80 0.087 10.00 0.093 0. 100
MM8 2.60 0.052 0.90 1.07 0.58 6.00 35.40 0.200 13.00 0.051 0.198
MM9 2.20 0.028 0.60 0.82 0.41 5.70 44.10 0.220 7.50 0.089 0.073
1% /N {5 Minimum  0.10 0.018 0.40 0.78 0.23 4.60 21.80 0.001 1.00 0.024 0.028
value

% K i Maximum  7.10 0.094 1.10 1.23 1.06 7.40 47.10 0.417 17.00 0.111 0.198
value

SEH{H Mean 1.80 0.044 0.80 0.98 0.52 5.90 32.10 0.103 8.80 0.072 0.095
PRUE IR 25 Standard  1.67 0.02 0.18 0.13 0.18 0.81 7.91 0.09 3.86 0.03 0.03
deviation

A5 5 Z$ Variation 93 39 24 13 35 14 25 91 44 41 35

coefficient // %

T RAILER Cd\Hg Btk A0 ng/g, HALAITER N pe/g.
Note: The unit of Cd, Hg is ng/g, the unit of other elements is pg/g.
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Table 5 Characteristics of elements content in wheat fruit in Houtao Region after 2007
Sampling Cd As Hg Cr Ni Cu Zn Pb F Se Co
site
LM1 51 0. 060 1.10 2.39 0.56 5.80 19 0.334 14.70 0.136 0.052
LM2 31 0.147 1.38 2.66 0.46 5.40 25 0.364 17.40 0.153 0.065
LM3 132 0.060 0.83 2.41 0.44 5.80 26 0.157 14.70 0.060 0.057
LM4 30 0.158 1.38 2.14 0.62 9.30 30 0.319 10. 10 0.015 0.063
LM5 20 0.081 1.38 0.75 0.41 7.70 27 0.219 11.40 0.045 0.036
LM6 267 0.070 0.83 1.90 0.48 6.90 34 0.150 10.50 0.035 0.049
LM7 28 0.075 0.83 0.85 0.33 4.80 21 0.124 10.90 0.032 0.034
WM1 90 0.039 0.83 0.72 0.36 7.00 35 0.219 13.00 0.026 0.037
WM2 63 0.075 1.10 0.85 0.44 7.50 37 0.453 10.10 0.059 0.034
WM3 36 0.055 0.83 1.04 0.32 8.80 46 0.079 11.90 0.034 0.026
WM4 45 0.045 0.83 0.85 0.46 7.00 30 0. 150 11.90 0.027 0.038
WMS5 34 0.096 0.83 1.47 0.62 7.90 29 0.492 13.50 0. 060 0.044
XM1 43 0.050 0.83 4.11 0.31 7.50 34 0.201 8.10 0.021 0.038
XM2 22 0.070 1.10 0.85 0.56 9.00 34 0.538 10.50 0.028 0.043
XM3 18 0.034 0.83 1.18 0.65 7.30 33 0.045 11.90 0.020 0.029
#% /N {H Minimum 18 0.034 0.83 0.72 0.31 4.80 19 0.045 8.10 0.015 0.026
value
fix K (H Maximum 267 0.158 1.38 4.11 0.65 9.30 46 0.538 17.40 0.153 0.065
value
SE-H{E Mean 61 0.074 0.99 1.61 0.47 7.20 31 0.256 12.00 0.050 0.043
Frif i 25 Standard 64.45 0.04 0.23 0.98 0.11 1.32 6.84 0.15 2.32 0.04 0.01
deviation
AR R B Variation 106 48 23 61 24 18 22 60 19 82 28

coefficient / %

FE:RPICK Cd Hg ITHEEAALR ng/g, HAWE TR pe/e.
Note: The unit of Cd, Hg is ng/g, the unit of other elements is pg/g.
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Table 6 Distribution characteristics of enrichment coefficients of elements in wheat fruits in Qiantao Region
. 5 L Proprotion // % ]%(/J\{E_ ﬁ'%j({ﬁ -
Flements <0.5 0.5~1.5 1.5 4.5 S4.5 Minimum Maximum Mean
: : : : : . value value

Mn 0 0 0 100 4.841 9.928 7.34
Mo 0 0 0 100 74.229 142.832 106. 57
N 0 0 0 100 1 064.750 3 366. 540 1 994.75
P 0 0 0 100 331.509 859.047 493.14
Se 0 0 0 100 4.778 35.500 13.16
Zn 0 0 0 100 36.128 75.795 52.87
K 0 0 0 100 16.200 24.248 19.12
Ce 100 0 0 0 0.041 0.198 0.10
Dy 100 0 0 0 0.028 0.130 0.06
Er 100 0 0 0 0.033 0.155 0.08
Eu 100 0 0 0 0.068 0.323 0.18
Gd 100 0 0 0 0.037 0.153 0.08
Ho 100 0 0 0 0.030 0.150 0.08
La 100 0 0 0 0.047 0.192 0.10
Lu 100 0 0 0 0.035 0.135 0.07
Nd 100 0 0 0 0.043 0.184 0.09
Pr 100 0 0 0 0.038 0.175 0.08
Sm 100 0 0 0 0.031 0.183 0.08
Th 100 0 0 0 0.042 0.144 0.08
Tm 100 0 0 0 0.042 0.135 0.08
Y 100 0 0 0 0.022 0.102 0.05
Yb 100 0 0 0 0.020 0.091 0.05
As 100 0 0 0 0. 006 0.302 0.13
Bi 0 20 40 40 0.781 30.062 7.93
Cd 0 0 0 100 6.095 36.687 20.07
Cr 60 40 0 0 0.271 1.450 0.65
Cu 0 0 0 100 18.417 44.574 27.38
F 0 40 50 10 1.061 5.364 1.86
Hg 0 0 10 90 4.286 12.500 6.85
Ni 0 90 10 0 0.574 2.126 1.12
Pb 0 58 42 0 0.800 2.060 1.38

T :JCF Cd Hg (T 5070 ng/g, HMOTE R pe/g0

Note: The unit of Cd, Hg is ng/g, the unit of other elements is pg/g.
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Table 7 Enrichment characteristics of elements in wheat in Houtao Region

- /ME KRME . 15 Ft Proportion // %
TEH Minimum Maximum P
Elements value value Mean <0.5 0.5~1.5 1.5~4.5 >4.5
Cd 0.023 1.243 0.598 53.3 46.7 0 0
As 0.105 0.529 0.251 93.3 6.7 0 0
Hg 1.247 2.798 2.002 0 26.7 73.3 0
Co 0.209 1.388 0.706 33.3 66.7 0 0
Cr 0.821 1.560 1.185 100.0 0 0 0
Cu 12.041 27.354 18. 869 0 0 0 100.0
Fe 0.074 0.163 0.126 100.0 0 0 0
Mn 3.835 5.615 4.885 0 0 13.3 86.7
Ni 0.651 3.226 1.658 0 46.7 53.3 0
Pb 0.003 1.638 0.358 86.7 6.7 6.7 0
Zn 26.591 53.514 38.775 0 0 0 100.0
F 0.122 2.983 1.384 6.7 66.7 26.7 0
Se 8.482 47.357 26.579 0 0 0 100.0

1. J6% Cd Hg BHE A ng/g, HAOTE A ne/s.

Note: The unit of Cd, Hg is ng/g, the unit of other elements is pg/g.
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Fig.5 The adsorption of aquatic plants to heavy metal in con-
structed wetland in Jun. 2015
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