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Abstract: Five widely planted locally maize cultivars(Nol : Zhenghong 311; No2 : Chengdan 30; No3: Chuandan 428; No4 : Longdan 8; No5

Chuandan 418), as experimental materials, were planted in seven experimental sites in Shehong County in Sichuan Province, and AMMI

Model and biplot pattern were used to evaluate how interaction of breed and environment affect Corn kernels’ ability to accumulate heavy

metals. Results from analysis through AMMI Model showed that as far as Corn kernels’ ability to accumulate Cu be concerned, the contribu—
tions from breed, interaction of breed and environment and environment were 77.6%, 18.3% and 3.9% respectively; as for Corn kernels’ abili—
ty to accumulate Cr, As and Pb, the contributions from breed were respectively 37.5%, 23.2% and 31.8%, the contributions from interaction
of breed and environment were 57.5%, 63.4% and 50.3% respectively, the contributions from environment were 5%,13.4% and 17.9% re—
spectively; for Hg and Zn, the contributions from environment were 16.8% and 19.2% respectively, and the contributions from interaction of
breed and environment were 74.3% and 69.2% respectively. The results from analysis through bioplot pattern showed that as for the stability
for Corn kernels accumulating As, No2>No3>No1>No4>No35; as for Corn kernels’ ability to accumulate As, No5>No3>No1>No4>No2. As for
the stability of Corn kernels accumulating Hg, No5>No3>No2>Nol>No4; as for Corn kernels’ ability to accumulate Hg, No4 >No2>No5>

No3>Nol. As for the stability of Corn kernels accumulating Cu, No5>No1>No4>No2>No3; as for Corn kernels’ ability to accumulate Cu,

No3>No1>No4> No2 =No5. As for the stability of Corn kernels accumulating Pb, No2>No5>No4>No3>Nol; as for Corn kernels’ ability to
accumulate Pb, No2>No1 = No5>No3>No4. The stability of Corn kernels accumulating Cr and Zn, and Corn kernels’ ability to accumulate Cr

and Zn were not analyzed due to their effects not reaching significant level. This study was helpful for properly choosing maize cultivars so as
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to keep the heavy metals content at the safe level according to the impacts of breed, interact of breed and environment and environment on

Corn kernels’ accumulating heavy metals. At the same time, it was feasible that the AMMI Model is used to evaluate impacts of different fac—

tors on Corn kernels’ accumulating heavy metals.

Keywords: Zea Mays; heavy metals; low accumulation; genotypic and environmental; AMMI model
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Table 1 Physical and chemical properties of the tested soil in 7 locations(mg-kg™)

st AT T tELEESRSE
AR bo G e Hg As Cu Pb Cr Zn
1 68.04 262.3 146.5 0.061 11.59 22.89 26.90 44.84 83.23
2 87.93 105.6 117.5 0.182 8.966 20.84 21.97 31.18 81.11
3 94.65 76.19 88.10 0.153 10.30 17.63 23.51 31.64 86.53
4 47.44 72.48 49.04 0.250 9.910 17.83 18.71 48.14 92.08
5 77.27 99.99 115.6 0.244 7.341 18.34 20.87 118.27 91.68
6 88.23 193.7 141.5 0.182 7.742 35.10 19.73 89.58 79.98
7 82.59 1322 164.8 0.207 8.583 18.91 21.03 109.11 80.51
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Table 2 Coefficients of Heavy metal concentration in maize gains from 7 locations

o et ERAPRE SR EERE
Hg As Cu Pb Cr Zn

IE4T 311 1 0.139 7 0.003 8 0.072 1 0.003 5 0.002 4 0.383 3
2 0.021 1 0.011 0 0.090 9 0.002 5 0.007 3 0.348 0

3 0.038 4 0.011 2 0.149 7 0.002 1 0.009 7 0.306 0

4 0.024 0 0.009 5 0.107 7 0.002 1 0.003 8 0.281 4

5 0.104 6 0.009 5 0.116 2 0.001 5 0.008 5 0.298 6

6 0.042 0 0.011 5 0.104 3 0.001 6 0.004 6 03115

7 0.033 9 0.005 3 0.147 0 0.002 4 0.002 5 0.308 3

JHEA 30 1 0.049 8 0.002 1 0.084 1 0.002 0 0.004 3 0.266 9
2 0.106 6 0.002 8 0.073 7 0.002 6 0.002 0 0.286 9

3 0.106 2 0.002 6 0.049 3 0.002 8 0.003 7 0.318 9

4 0.137 6 0.002 8 0.065 9 0.002 1 0.003 2 0.259 5

5 0.120 3 0.003 9 0.124 7 0.002 3 0.002 2 0.263 8

6 0.081 0 0.003 7 0.108 7 0.002 2 0.003 5 03223

7 0.224 9 0.003 4 0.088 0 0.002 3 0.001 9 0.304 3

JI1 54 428 1 0.110 1 0.011 0 0.224 7 0.001 4 0.009 4 0.254 0
2 0.033 9 0.006 3 0.180 9 0.002 1 0.011 6 0.224 3

3 0.098 4 0.007 6 0.276 2 0.001 7 0.011 9 0.268 5

4 0.047 2 0.012 5 0.230 5 0.002 2 0.010 9 0.308 7

5 0.058 8 0.010 1 0.206 5 0.002 0 0.003 6 0.263 5

6 0.057 8 0.010 0 0217 0 0.001 8 0.003 4 0.307 6

7 0.032 2 0.008 1 0.152 1 0.002 1 0.003 5 03159

[ 8 1 0.061 8 0.001 7 0.075 3 0.002 1 0.006 3 0.274 0
2 0.230 0 0.002 7 0.102 0 0.002 3 0.006 7 0.2857

3 0.118 8 0.0153 0.115 4 0.001 6 0.004 3 03122

4 0.841 0 0.015 6 0.122 2 0.001 5 0.008 4 0348 1

5 0.043 9 0.003 5 0.124 0 0.001 2 0.009 1 0.262 5

6 0.120 0 0.006 5 0.059 1 0.000 8 0.010 1 0.191 9

7 0.1122 0.004 1 0.125 3 0.002 0 0.010 9 0.368 4

JI| 8418 1 0.187 0 0.002 2 0.068 3 0.002 1 0.003 1 03229
2 0.053 3 0.003 5 0.086 7 0.002 2 0.001 3 0.292 7

3 0.052 0 0.005 0 0.101 6 0.002 2 0.003 7 0.266 0

4 0.058 9 0.008 2 0.069 8 0.002 4 0 0.290 2

5 0.068 8 0.017 8 0.072 9 0.002 4 0.001 0 0.243 2

6 0.064 5 0.011 1 0.098 5 0.002 3 0.007 7 0.306 8

7 0.029 9 0.029 5 0.083 6 0.002 4 0.007 0 0.341 4
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Table 3 The results of AMMI analysis for gain heavy metal concentration

Ap R Hg As Cu Cr Pb Zn

Sl ss F ss F ss F ss F ss F ss F
eyt 1.901 0.001 12 0.103 6 0.000 40 7A4TE-06 0.052

S 0.168  88.379" 0.00026 56.562° 00804 81.615% 000015 4786 238E-06 103.028" 0007  3.577
787 0321  112.844" 000015 22257° 00041 2781 1.I3E-05 0235 133E-06 38285° 0010  3.610
GxE 1412 124145 000071 25734° 00190 3220 000023 1196 3.76E-06 27.050" 0036  3.165
PCAl 1374 322.074" 000055 52602 00099 4448 000015 2133 0000003 57.529° 0020  4.658
PCA2 0033  10.088° 000011 14063 00061 3578 472E-05 0839 44E-07 10755  0.011 3.260
PCA3 0003 1441 492E-05 8551 00022 1845 508E-06 0.26 3.1E-07 10.634°  0.004 1.644

TE:SS, ;M T AR E R BE TR B

Note: SS, Sun of square; * and ™ significance at the 0.05 and 0.01 probability levels, respectively.
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Figure 1 The results of AMMI analysis on coefficient of As concentration and interaction of genotypic and environmental
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Figure 2 The results of AMMI analysis on coefficient of Hg
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Figure 3 The results of AMMI analysis on coefficient of Cu

concentration and interaction of genotypic and environmental
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Figure 4 The results of AMMI analysis on coefficient of Pb concentration and interaction of genotypic and environmental
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