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Study on Variety Differences of Heavy Metal Accumulation and Transport in Maize in Yunlong Area of Dali

ZI Xiao, DUAN Yan-tao, ZHANG Shun-ren et al (Dali Academy of Agricultural Sciences, Dali, Yunnan 671005)

Abstract Based on the investigation of the current situation of polluted cultivated land in the perennial rice planting area of the Bijiang River
Basin ( Yunlong section) , the screening test of locally cultivated maize varieties was carried out. By detecting the content of heavy metals in
the edible part of maize and combining the yield of each candidate variety, the maize varieties suitable for the local planting area, stable yield
and safe utilization were selected, which provided technical support for the safe use, adjustment, restoration and treatment of polluted cultivat-
ed land in the Bijiang River Basin of Yunlong County, Dali. The test results showed that under the background of heavy metal pollution of lead
and cadmium in the soil of the test plot (lead content 310 mg/kg and cadmium content 9. 29 mg/kg) , the grains of Hongdan 6 and Ludan 12
met the food safety standards, but the grains of Huidan 4 and Yunrui 8 did not meet the food safety standards, and the stems and leaves of the
four varieties were unqualified. The actual yields of four varieties were in the order of Ludan 12 > Hongdan 6 > Yunrui 8 > Huidan 4. Com-
bined with the characteristics of heavy metal accumulation in plant organs reflected by the transfer coefficient in plant, Ludan 12 was the first

one for safe utilization of grains.
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Fig.1 Schematic diagram of field design of low accumulation variety screening test plot
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Table 1 Sample test items and methods
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+ 4 Soil pH +4¢ pH il F7E HY 962—2018
i T B RATIE AR R T R EEE GB/T 17141—1997
K TR EOR A E"’rﬁﬂ’]«}“ﬂm JRFTOGHE 5 1 H 5 13 BSRIE GB/T 22105. 1—2008
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Fig.2 Comparison of actual yield of different corn varieties
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Table 2 Comparison of the contents of five heavy metals in roots,stems,leaves and grains of different maize varieties H.{\/ ;mg/kg
o s b S
Iﬁﬁf}i‘i %ﬁﬁﬂi % Hg i As £ Ph # Cr i Cd
code
# Roots A 0.019 0+0.000 6 a 1.3300£0.283 1 a  12.626 7+0.424 4 ¢ 4.636 7£0.672 6 ¢ 5.436 7£0.626 4 b
B 0.018 7+0.000 3 a 1.093 3+0.374 9 a  12.120 0+0.2194 ¢ 13.590 0+0.473 4 b 8.320 0+0.1559 a
C 0.015 0+0.000 6 b 1.216 7£0.3120a  14.636 7+0.124 1 a  15. 186 7+0. 666 8 ab 8.250 0+0.1155 a
D 0.012 0+0.000 6 ¢ 0.913 3+£0.1855a  13.650 0+0.121 2 b 16.626 7+0.539 8 a 5.536 7+0.4170 b
=t A 0.007 8+£0.000 3 a  0.246 7+0.014 5 a 2.650 0+0.000 0 a  2.540 0+0.127 0 ¢ 5.493 3+0.536 5 ¢
Stems and leaves B 0.007 6+£0.000 6 a  0.250 0+0.011 5 a 4.550 0£1.2009 a  6.630 0+0.254 0 a 9.110 0+0.450 3 b
C 0.003 9£0.0006 b 0.296 7+0.026 0 a 2.956 7+0.2858 a  2.720 0+0.300 2 ¢ 18.440 0+0. 866 0 a
D 0.003 8£0.0003 b 0.186 7+0.003 3 b 2.390 0£0.023 1 b 3.666 7+£0.170 3 b 8.080 0+0.687 0 b
FFRL Seeds A — 0.013 7+0.000 3 b 0.064 0£0.0029 a  0.330 0+£0.028 9 a 0.070 0+0.005 8 ¢
B — 0.016 7£0.000 9 a 0.057 0+0.014 4 a  0.120 0£0.057 7 b 0.166 7£0.014 5 b
C — 0.013 7£0.000 3 b 0.085 7+0.003 8 a  0.200 0+0. 000 0 ab 0.220 0+0.000 0 a
D — 0.015 7+0.000 3 a 0.119 0+£0.0352a  0.296 7+0.060 6 a 0.033 3+0.003 3 d
T : (AP [ENE T RERTE 0. 05 /K285 B35 5 — R X b & BRAG Y
Note ; Different lowercase letters in the same column indicated significant differences at 0. 05 level ; “—" indicated that the content in the corresponding part

was not detected.
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Table 3 Comparison of enrichment coefficients and transport coefficients of different maize varieties

Pb

Cr

Cd

st R He N

Index Corn varieties

BCF,, a6 s 0.048 3+0.001 5 a 0.126 2+0.012 1 a
L4 5 0. 034 0+0.000 6 ¢ 0.059 1+0.002 8 ¢
=Ei 8 5 0.042 0+0.001 6 b 0.085 1+0.001 4 b
12 5 0.031 2+0.001 5 ¢ 0.052 1+0.005 4 ¢

Tk, 21865 0.409 2+0.014 2 a 0.161 9+0.024 8 ¢
L4 5 0.384 7+0.023 3 ab 0.348 1+0.017 2 a
=Ei 8 5 0.256 8+0.037 1 ¢ 0.326 8+0.025 9 ab
12 5 0.313 9+0.022 2 be 0.254 8+0.0229 b

TFg ¢ 165 — 0.055 8+0.003 9 be
L4 5 — 0.067 3+0.006 6 b
=Fi 8 5 — 0.046 8+0.004 6 ¢
W12 5 — 0.083 9+0.000 3 a

0.041 5£0.001 4 b
0.042 1+0.000 8 b
0.054 8+0.000 5 a
0.043 6+0.000 4 b
0.210 3£0.007 1 a
0.211 4+0.006 9 a
0.201 9+0.018 8 ab
0.175 1£0.002 8 b
0.024 2+0.001 1 b
0.022 1+0.0052 b
0.029 4+0.002 8 ab
0.049 5+0.014 3 a

0.106 2+0.015 4 ¢
0.311 2+0.010 8 b
0.382 8+0.016 8 a
0.399 0+0.013 0 a
0.576 6+0.100 1 a
0.489 7+0.032 0 a
0.181 5+0.027 8 b
0.220 6+0.008 9 b
0.129 4+0.004 9 b
0.014 1+0.008 7 a
0.075 4+0.008 5 b
0.031 2+0.010 0 ¢

1.356 2+0.181 7 a
1.308 2+0.024 5 a
1.400 7+0.019 6 a
0.613 8+0.046 2 b
0.661 1+0.074 7 d
1.097 8+0.074 7 ¢
2.239 0+0.136 4 a
1.463 1+0.092 5 b
0.013 1+0.002 0 a
0.018 0+0.000 7 ¢
0.012 0+0.000 6 b
0.004 4+0.000 4 ¢

T« [FPIA RN FREFRTE 0. 05 /K225 B3 5 — R X Wb & oA

Note ; Different lowercase letters in the same column indicated significant differences at 0. 05 level ; “—" indicated that the content in the corresponding part

was not detected.
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(1) Z 755 R il 2 4 18 58 b5 1 B i e W R )
(GB 2762—2017) ,Cd 7ES W2 & H7 0. 1 mg/kg, 4 AR
FARAFPE Cd & BRG] 0. 046~0. 237 mg/ kg, & FREE )
46% ~237% ,AHITE B HLIX , 2 43 Cd JE 2 & Sl KU
BHAE 3 20,4 DMESFORTEY & Cd SR EE
ZLHL 6 S RN 12 5 R e A L Ph FER M KRR i R
0.2 mg/kg,4 il F oK & A iy Pb & £ i [ & 0. 038 ~
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BRI S R L1 6 SRIPKE 12 SkPRLA A, 77 fE R AL
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