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Effects of Nitrogen Forms on Growth and Zn/Cd Uptake of Sedum Plumbizincicola
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Abstract ; Different forms of nitrogen affect not only plant growth and metabolism, but also heavy metal absorption by plants. A pot experi—
ment was conducted to study the effects of different nitrogen forms (either NO; or NHi ) on soil solution Zn and Cd concentrations in rhi—
zospheric and bulk soils, and biomass and Zn and Cd uptake of metal hyperaccumulator Sedum plumbizincicola using a unilateral root bag
method. Application of NO; increased bio—availability of Zn and Cd in rhizospheric soil and thus the concentrations of Zn and Cd in Sedum
plumbizincicola. In NO3 treatment, plant Zn and Cd concentrations were respectively 38.2% and 110% greater than the control. However,
NH; treatment had no effects on bioavailability and plant concentrations of Zn and Cd, but enhanced plant biomass by 49.4%. Different ni—
trogen forms showed greater effects on the biomass than on plant Zn and Cd concentrations. Treatment with NH; significantly increased total
amount of plant Zn and Cd uptake by 53.3% and 123%, respectively, but NO; did not. These results indicate that applying ammonium fer—
tilizer would enhance phytoextraction efficiency of Zn and Cd contaminated soils by Sedum plumbizincicola.
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Table 2 Concentrations of Zn and Cd in soil solution from
rhizospheric and bulk soils of Sedum plumbizincicola

in different N treatments

Zn WP /mg - L7
Concentrations of Zn/mg+ L™

HRBR Rhizosphere JEARER Bulk #RFR Rhizosphere JEHRFR Bulk

Cd ¥/ pg- 1
VIRES Concentrations of Cd/pg- L™

Treatment

CK 7.70+0.50b 19.2+1.8b 63+2b 28+2b
NH:-N 12.0+£1.0b 31.6+2.4a 87+1ab 56+7a
NO;-N 30.1£5.0a 26.5+2.6ab 102+8a 55+8a
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AbFEAR B -3 rT RIS Zn A1 Cd YR TG B 35 25 575
EMRPREME T ,NOs =N Ab P+ e v $REUA Zn WRE B
R NHI-N Zb3E, A 1.32 1%
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Table 1 Concentrations of DOC, nitrate and ammonium in soil solution from rhizospheric and bulk soils of Sedum plumbizincicola

in different N treatments(mg- L")

DOC NO;-N NH:-N
AP Treatment — — - = - -
HRPR Rhizosphere JERR R Bulk HRPR Rhizosphere JERLER Bulk HRPR Rhizosphere JERR R Bulk
CK 66.3+2.0a 51.9+1.7a 1.66+0.48b 25.5+7.6¢ 0.45+0.11b 0.76+0.06a
NH:-N 56.1+6.4a 42.7+1.6b 8.90+4.47b 118+23b 0.40+0.05b 0.84+0.06a
NO;-N 59.8+5.9a 38.7£2.5b 269+25a 298+33a 1.50+0.05a 0.92+0.13a

T : [ —F A RN 5 B R AR R A R ) 22 57 . 25 (P<0.05) o T Il

Note ; Different lowercase letters within a column indicate significant differences between treatments(P<0.05 ). The same below.
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Figure 1 Concentrations of KCl extractable nitrate and ammonium in rhizosphere and bulk soils of Sedum plumbizincicola

in different N treatments
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Figure 2 Concentrations of NH,0Ac extractable Zn and Cd in rhizospheric and bulk soils of
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Sedum plumbizincicola in different N treatments
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