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Fig. 1 Effect of REs addition on the contents of soil available N
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Fig. 2 Effect of REs addition on the contents of soil available P
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1 (mg kg™
Tab 1 Effect of REs addition on soil exchangeable cations
0 50 100 200 300 500 700 1000
K ! 135. 1 130. 4 133. 1 133. 8 134. 9 136. 8 135. 1 140. 5
b 136. 8 124. 2 144. 3 138. 6 138. 2 135.2 139. 8 143. 5
Na ¢ 59.2 58.9 59. 4 59.5 60.7 60. 5 63.5 63. 8
d 58.5 56. 7 56. 5. 1 58.5.2 64.6 60. 3 59.5 60. 5
Ca e 12888 1171. 6 1306. 9 1472. 6 1344.3 1317. 3 1325. 1 1204. 8
f 1100. 3 1290. 1 1169. 1 1055. 8 1146.5 1320. 3 1138. 3 1171. 7
Mg e 501. 8 410. 9 316. 3 320. 0 330. 0 346. 6 409. 7 369. 7
h 374. 4 371. 4 402. 9 380. 4 516. 7 350. 5 343.0 374. 4
F , a F=236; b: F=1.16; ¢ F=0.87; & F= 2 6l;
e F=3.08 f: F=2.18; g F=0.87; h: F= 1.99, Fy 57, 16= 3 50
2.4
K* Na* Ca™ Mg2+ 2
, K* Na* Ca" Mg* \
, Caz+ Mg2+
K* Na , Ca® , Ca’*
C32+ Mg2+ , pH
[15]
>
2
Tab. 2 Effects of exogenous REEs on soil water soluable cations and electric conductivity
(mge kg™ ") 0 50 100 200 300 500 700 1000
K a 767 7.70 7.25 7.32 7.50 8. 30 9.67**  10. 17"
(mg* kg™ 1) b0, 45 10.75 10. 00 9. 75 10. 75 122717 1275 13. 57
Na ¢ 63.50 65.00 63. 83 65. 83 66. 33 65.67  73.33"  73.33"
(mg* kg™ ") 46110 67.55 60. 21 57.01 69. 4" 77.51% 8127 71.47%
Ca e 20.23 28.83 3.60  46.70™  56.677°  84.00"  143.33" 183.33"
(mge kg™ 1) £ 21.08 26.76 30.16  45.68°  67.6"°  104.3%  180.20" 230.03™
Mg E 6. 42 6.83 7. 28" 7. 90" 8. 13" 852"  29.67"  32.007
(mg kg™ ") h 7.28 7.76 8. 48" 9. 08" 9. 52" 10. 247 36.22""  38.48"
1 24.45 25.85 26.65  29.75%  36.27**  40.77"  49.10"* 58 33%
(Ms* em™ 'x 10) w5282 47.05 48. 51 60. 55"  69.49""  86.45"  96.15  98.77"
a: LSDygs= 0. 81, LSDy ;= 1. 11; b: ISDy 5= 0.8, LSDy = 1. 17; e LSDy 5= 3. 69, LSD, = 5. 08;
d: LSDgos= 7-89, LSDgoi=11.5; e: [SDpos= 11. 4, LSDgoi= 15.8; £ LSDgos= 14 1, LSDg o= 19. 5;
g: LSDy = 0. 63, LSDy o= 0.88; h: LSD, 5= 0.61, LSDy = 0.85; 1: LSD, os= 3-44, LSD, = 4 73;

m: LSDoos= 8 07, .LSDg 1= 11. 7; *

p< 0.05

B

»

p< 0.01
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Effects of exogenous rare earths on fertility
of yellow cinnamon soil

DING Shiming', ZHANG Zt1li’, LIANG Tao', SUN Qin’, LI Str mei
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2 Department of Soil & Agrichemistry, Anhui Agricultural University, Hefei 230036, China;
3. State Key Laboratory of Pollution Control and R esource Reuse,
School of the Environment, Nanjing Ulniversity, Nanjing 210093, China)

Abstract: China has the largest reserves and output of rare earths (REs) in the world, and the
application of REs in agriculture has been carried out early and has made great progress. How-
ever, long term use of REs may cause large amount of accumulation of REs in soil and exert
negative effect on soil chemical and biological properties. In the past few years, many research
es have been focused on the effects of exogenous REs on soil fertilizer, the composition of soil
solution, soil microbes and enzymes, especially the changes of the availability of macronutrients
in soil such as nitrogen, phosphate etc. because the use of REs fertilizer has attracted more at
tention due to their important role in agricultural production and ecological balance. In this pa
per, the contents of soil available N, P, exchangeable and water soluble cations K", Na*,
Ca® , Mg as well as soil electric conductivity were determined respectively, and the effects of
exogenous rare earths (REs) on the fertility of yellow cinnamon soil were studied through soil
culture in both dry and flooding conditions. T he results showed that the concentrations of the
applied REs had significant positive correlation with the contents of soil available N in dry corr
dition, and significant negative correlation with that in flooding condition. REs treatments led
to the decrease of the contents of soil available P in both dry and flooding conditions. There was

no significant effects of REs on soil exchangeable cations, but the applications of REs increased

electric conductivity and the contents of water soluble cations, especially that of Ca* .

Key words: rare earths; soil fertility; yellow cinnamon soil



