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Effects of Nitrogen, Phosphorus and Potassium Fertilizers on Heavy Metal Uptake and Accumulation by Maize
Seedlings
JIAO Peng, GAO Jian—pei*, WANG Hong—bin, XIONG Guo-huan, YI Feng

Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China
Abstract Lead Pb , cadmium Cd and arsenic As are heavy metals with wide research attention. A pot—trial test was carried out under
Pb—Cd-As compounded pollution conditions to study the effects of nitrogen NH,CI , phosphorus Na,HPO, and potassium KCI fertilizers
on seedling growth, heavy metal uptake and accumulation of maize Zea mays , which is a high—biomass plant. The results indicated that a
significant change was observed in biomass shoot and root and heavy metal uptake of maize under different fertilizations and fertilizer
concentrations. NH,CI could significantly increase the aboveground biomass of maize and the accumulated Pb and Cd concentrations in
plants. The extractability of Pb, Cd and As increased 1.7, 2.0 folds and 1.2 folds, respectively, with the application of NH,Cl. Both fertiliza—
tions and their concentrations could significantly affect the accumulation of Pb in plant. However, Na,HPO, significantly reduced Pb bioavail—
ability in soil at medium concentration 200 mg-kg™ , but significantly increased bioavailable As concentration in soil, which in turn signif—
icantly increased As accumulation in the shoots of maize at high Na,HPO, concentration 400 mg-kg™ . Under different levels of fertilizer
concentrations, Pb extraction by potassium was significantly higher than that by nitrogen and phosphorus. Compared with the control, KCI
could increase Pb extraction for 2.4 folds in aboveground tissues of maize at low concentration 100 mg-kg™ . NH,CI was the most effective
fertilizer in enhancing phytoremediation of Ph—Cd—As contaminated soil by maize.
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Figure 1 Effects of different fertilization on the dry biomass of roots Figure 2 Effects of different fertilization on the concentration of Ph
and shoots of corn in roots and shoots of corn
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Table 1 Effects of different fertilization on extracting heavy metals in corn
Pb  /pg-plant™ Cd  /pg-plant™ As  /pg-plant™
N P K N P K N P K
CK 16.46 1.99 16.46 1.99 16.46 1.99 3.25 0.75 3.25 0.75 3.25 0.75 1.81 0.28 1.81 0.28 1.81 0.28
43.99 2.72 23.10 2.46 56.27 8.29 3.14 0.61 3.38 0.93 3.53 0.86 2.56 0.53 3.04 0.15 2.23 0.38
33.01 8.55 22.31 1.44 45.52 7.42 6.55 0.59 3.10 0.27 4.11 1.16 3.80 1.11 3.66 0.27 2.19 0.60
20.04 3.81 19.56 0.83 34.34 8.86 9.70 0.51 4.87 0.81 4.55 0.78 391 0.11 5.48 0.49 2.73 0.36
P<0.01 P<0.01 P<0.01
P<0.01 P<0.01 P<0.01
FxC P=0.004<0.05 P<0.01 P=0.001 1<0.01
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Table 2 Effects of different fertilization on bioavailable Pb, Cd and As in soils
Pb/mg-kg™ Cd/mg-kg™ As/mg-kg™
N P K N P K N P K
CK 103.97 8.98 103.97 8.98 103.97 8.98 1.15 0.04 1.15 0.04 1.15 0.04 26.40 2.40 26.40 2.40 26.40 2.40
105.97 0.85 103.75 498 127.58 3.96 1.36 0.02 1.23 0.11 1.18 0.13 28.31 2.17 27.90 0.35 31.13 1.55
154.68 2.98 60.43 7.28 112.98 8.97 1.05 0.02 1.23 0.07 1.35 0.21 28.44 1.88 30.04 0.35 26.53 0.64
125.68 3.80 102.73 7.83  88.53 1.09 1.18 0.05 1.04 0.01 1.24 0.09 29.33 1.05 31.53 0.09 32.31 243
P<0.01 NS NS
P=0.004 6<0.05 NS P<0.01
FxC P<0.01 P=0.002 1<0.05 NS
NS
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