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Effect of Rare Earth Elements on the Distribution of N Forms in the Rhizosphere Soil and N Uptake

by Maize Plant
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Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Pot experiments were carried out to study the effect of lanthanum and mixtures of rare earths(RES) on the distribution
of N forms in the rhizosphere soil and N uptake by maize plant. When adding lanthanum (LaCl;) and mixtures of REs chlorides to
the soil (luvisol), NH;—N and (NO;+NO;)—N concentrations reduced significantly in the maize rhizosphere and bulk soil, and this
reduction increased with the increasing amount of RE(s) application. The concentration difference of either N form in the rhizo—
sphere and bulk soil decreased with the increasing amount of RE(s) application, which corresponded with the change of urease
activity and net mineralization of N in the rhizosphere and bulk soil treated with La alone and with mixtures of REs. At dosages
more than 10 mg-kg™ dry soil, the net N mineralization, the concentrations of NH:—N and (NO,+NO,)-N reduced significantly in
the rhizosphere and bulk soil. N concentrations in the roots and shoots of maize both decreased with the increasing amount of La
alone and mixtures of REs. It could be concluded that REs in the mixtures and La alone showed similar effects on the distribution
of mineral N forms, net N mineralization and urease activity in the soil as well as on N uptake by plant.
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Table 1 Nitrification rates of NH;—N in the soils treated with rare earth(s) (%)

T A WAL FA

/mg « kg AR 11 R 43 FEH b - et
0 76.54+0.92a 81.13+1.55a 76.54+0.92a 81.13%+1.55a
77.78+2.00a 83.87+1.35a 55.01+5.85b 79.67+1.24a
5 76.77+0.64a 82.49+2.24a 57.24+3.90b 79.23+3.67a
10 67.71+4.39b 76.46+4.55ab 50.53+4.76bc 74.29+6.54ab
50 59.37+5.05b 76.75+1.49ab 47.02+5.29bc 68.66+5.64b
100 65.05+6.18b 71.05+0.68b 42.69%331c 65.87+3.39
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Table 2 Net N mineralization in the aerobically incubated soils treated with mixtures of rare earths (mg N-kg™)

A LA R B 4 e byt
/mg * kg AEESN AHRN AEESN AN
0 236+0.37a 14.03£5.08a 247+0.11a 8.07+1.93a
2.38+0.14a 10.25+2.76ab 2.73+0.41a 7.22+1.25a
5 1.92+0.38ab 9.73+3.30ab 2.184+0.03a 6.50+0.48a
10 1.36+0.27b 7.961+2.73b 0.78 +0.05b 636t 1.11a
50 1.40£0.16b 7.291+0.82b 0.88+0.01b 6.88+0.78a
100 0.83+0.04c 5.05+1.15b 1.0140.06b 6.46+1.98a
3 BIEHE LGN N GFSET R e ke )
Table 3 Net N mineralization in the aerobically incubated soils treated with La alone (mg N -kg™)
R AR R s 11 EIRi
/mg * kg AN AN AN ANHHN
0 236+0.37a 14.03+5.08a 247+0.11a 8.07+1.93ab
1 1.95+0.20ab 9.72+1.42ab 2.02+0.09ab 10.47+041a
5 1.93+0.17ab 9.214+2.04ab 1.84£0.12b 9.90+1.01ab
10 1.63£0.15b 7.881+2.53b 1.71+0.11bc 7.7110.28b
50 1.69£0.19b 6.631+1.97bc 1.59£0.08bc 6.79+1.85b
100 1.31£0.06¢ 421£3.35¢ 1.51£0.01c 6.04+2.27b
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Figure 3 Activities of urease in the soils treated with mixtures of
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Figure 4 Total N concentrations in the maize treated with mixtures

> earths 1 with La alone (b
rare earths (z) and with La alone (b) of rare earths (a) and with La alone (b)
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