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Pollution Stress
LI Yue—fang', LIU Ling' >, CHEN Xin', HU Liang-liang', TANG Jian—jun'

1.Institute of Agroecology and Eco—engineering, College of Life Sciences, Zhejiang University, Hangzhou 310058, China; 2.College of Agri—
culture, Henan University of Science and Technology, Luoyang 471003, China
Abstract Mild/moderately polluted soil accounts for about 87 percent of all heavy metal contaminated soil area in China. To a better utiliza—
tion of these mild/moderately polluted soil, the most important approach might include phytoremediation which was based on deep under—
standing of the uptake, translocation and partitioning of heavy metal in various plants and genotypes. The experiment was conducted to com—
pare the crop growth lead uptake and partitioning of six genotypes of maize Zea mays L. under artificial simulating moderate 800 mg-kg™
Pb  mild 400 mg-kg™ Pb and no—pollutant—addition conditions in greenhouse. The results showed that significant difference P<0.01 in
plant growth lead absorption and partitioning of absorbed lead were found among six different genotypes of maize under both moderate and
mild lead pollution stress.Under mild lead pollution Pb400  the growth of all maize genotypes tested were significantly promoted.The waxy
genotypes among the six genotyped showed the biggest biomass at moderate pollution level Ph800 . Compared to the no—addition control
Shentian—1 showed a significant increase in biomass implying its strong tolerance to lead contamination stress.The lead accumulated in
maize increased along with lead pollution stress.Lead accumulated in various organs of maize showed as root>leaf >culm>ear. The Genotypes
Yedan—13 and Shentian—1 performed higher lead uptake capacity with different partitioning characteristics that Yedan No.—13 accumulated

more lead in its edible part while Shentian—1 accumulated most of absorbed lead in its belowground part than that in ear.Yedan—13 had a
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lead transportation factor TF of 0.662 8 while Shentian—1 had a lead bioconcentration factor BCEF of 0.026 4. These indicated that both
genotypes have higher uptake and accumulating ability, implying that those two genotypes of maize could be potentially used as high accu—
mulating plants for lead—contaminated soil restoration.The lead concentration in edible part of two sweet baby corn genotypes cv. Jinzhu—
michaotian and cv. Shentian No.1 was within the limitation of state’s food safety requirements.

Keywords maize Zea mays L. genotype simulated lead contamination lead uptake intraoganic partition
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Table 1 The main fertility characteristics of the soil used in the experiment
pH Total nitrogen/ Availuable Availuable Pb Lead
Properties pH value Soil organic matter/g-kg™ g-ke! phosphorus/mg - kg™ potassium/mg - kg™ background/mg - kg™

Data 5918 38.601 9 2.49 98.03 264.72 30.72
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Figure 1 Dry matter weight of different genotypes of maize under various Pb stress level
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Table 2 Lead content in different organs of various genotypes of Zea mays

Pollution level Genotype number

Pb in the root/mg-kg™

Pb in the stem/mg-kg™

Pb in the leaf/mg-kg™

Pb in the ear/mg-kg™

Control without Pb 1 4.44+0.44ab <0.01 2.94+0.56a <0.01
addition Pb0 2 4.64+1.05ab <0.01 1.55+0.09b <0.01
3 3.31+0.75b <0.01 3.28+0.35a <0.01
4 5.41+0.46a <0.01 1.91£0.33b <0.01
5 4.01£0.31ab <0.01 <0.01¢c <0.01
6 1.86+0.98¢ <0.01 <0.01c <0.01
F Fvalue 36.933" 63.622"
Mild stress Pb400 1 6.80+1.69¢ 4.40+0.28a 4.60+0.30ab 3.25+0.71a
2 29.81+9.30be 1.76+0.55bc 3.52+0.44b 1.58+0.52b
3 56.15+5.22b 2.55+0.50b 2.52+0.67b 1.04+0.20b
4 42.80+17.73b 0.76+0.66¢ 0.95+0.45¢ <0.01c
5 44.26+6.66b <0.01c 4.31£0.67ab <0.01c
6 83.15+9.22a 3.46+1.20ab 5.67+0.59a <0.01c
F  Fvalue 27.162" 19.565" 29.187" 37.331"
Moderate stress Ph800 1 64.95+11.13¢ 5.57+0.47a 15.89+4.00a 2.80+0.60a
2 104.49+29.66b 3.75+2.09a 9.19+2.35ab 1.91+0.69ab
3 125.63+16.52ab 6.31x1.32a 6.21+1.80b 2.12+1.68ab
4 98.45+10.35b 5.48+1.49a 5.77+1.13b <0.01b
5 106.94+23.83b 8.00+2.49a 11.39+3.81ab <0.01b
6 167.89+10.95a 6.27+3.15a 13.45+4.35ab <0.01b
F Fvalue 2.495 1.405 4.888" 8.073"
3 o ¥ P<0.05 ** P<0.01,

Note Data in the table is the average and standard error derived from three replicates.The different letter means significant difference at 0.05 level be—

tween different genotypes under the same pollution level.* indicates P<0.05 ** indicates P<0.01.
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Table 3 Bioconcentration factor BCF and transfer factor TF of different genotypes of Zea mays under various lead contamination stress

Pollution level Genotype number BCF TF
Control Pb0 1 0.044 6+0.006 8a 0.234 1+0.078 41ab
2 0.030 7+0.008 02b 0.088 0+0.022 63b
3 0.045 4+0.008 25ab 0.366 7+0.097 21a
4 0.039 7+0.000 49ab 0.097 6+0.023 22h
5 0.011 6+0.002 86¢ 0b
6 0.003 1+0.002 17¢ 0b
F Fvalue 31.280™ 22.374"
Mild stress Ph400 1 0.010 5+0.000 73b 0.662 8+0.135 17a
2 0.009 3+0.002 51be 0.068 6+0.013 89h
3 0.015 1+0.000 61ab 0.038 5+0.012 82h
4 0.009 2+0.004 89be 0.012 3+0.010 35b
5 0.007 8+0.001 07¢ 0.013 5+0.004 68b
6 0.021 4+0.001 07a 0.037 4£0.007 26b
F  F value 12.248" 63.453"
Moderate stress Ph800 1 0.013 5+0.002 4b 0.104 4+0.024 48a
2 0.015 1£0.004 54b 0.035 3+0.013 01b
3 0.017 3+0.001 81lab 0.042 5+£0.014 12b
4 0.014 2+0.002 13b 0.038 5+0.010 52b
5 0.020 3+0.003 17ab 0.075 1+0.027 88ab
6 0.026 4+0.005 04a 0.038 4+0.019 36b
F  Fvalue 6.157" 6.352"
3 LF P05 FF P<OOLL

Note: Data in the table is the average and standard error derived from three repeats the letter means difference situation between different genotypes under

the same pollution level. * indicates P<0.05 ** indicates P<0.01.
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