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Fig. I Sketch map of the sampling region
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Table 1 Vegetation at the ionic rare earth mine tailings dumpling sites
ER| SR 5 g YRR PLHFh
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Abandoned Sampling %5 Code Coverage #f¥% Community Species Dominant
Species composition
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e c1 100 )Y DA 3 R 6 R
i R
Xt iR c2 100 ST I NN NN 14 R A
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Fig. 2 Physical and chemical properties of the soils at the tailings dumpling sites different in history
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Fig. 3 Distribution of ammonium nitrogen content in soil profiles

1]

Y10 €

200 +
160 |
120 %

b
r b
Y1 Y3 Y6

30
20

10

S

39848 A4 A 4 At Soil microbial biomass carbon (mg kg™!)

+HEEEE PE Soil enzyme activity

R H Y BEE BU, WIPC2AS sy i, FonH 4 b
AT R E; B VEMEHPCL, PC2134)
Herm, PR LY 2, IR A S R
MEF3 ~ 104E 1 B L, HPCI3 /385, hiPC2
B, RWEFE3 ~ 104F 19 R 10 b 4y 3 45 44
2. ECHMA S =M. HHAS 258K, Uil

mmm [l Urease (NH,-N mg kg™'h™)
= R PEREIR T Acid phosphatase (phenol mg kg™'h™")

120 b “ 44L& Catalase (KMnO, ml kg 'h™)

B a

b
30 |
2 b b
10+ b
. ;2;1 bﬂa‘ b a b o
i E
Y1 Y3 Y6 Y10 c

) JE FE i ) B b HE Tailings dumpling sites different in history

i

RR)ING bk AN 6] 5 S50 (8] BB Hb (6] 19 22 5 0 22, p <0.05Note: The different lowercase letters show significant differences

between sites different in age, p <0.05
K4 B 8RG8 R AD L T e W B A ST MR

Fig. 4 Soil microbial biomass carbon content and soil enzyme activity in soils at the tailings dumpling sites
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LIMITING FACTORS FOR RESTORATION OF DUMPING SITES OF IONIC RARE
EARTH MINE TAILINGS

Liu Wenshen' Liu Chang' Wang Zhiwei' Teng Wenkai' Tang Yetao'" > Qiu Rongliang" *

(1 School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China )
(2 Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology ( Sun Yat-sen

University ) , Guangzhou 510275, China )

Abstract A field survey was performed of some deserted ionic rare earth mine tailing dumpling sites
different in age in the Dingnan County, Ganzhou, Jiangxi, to investigate vegetation composition, soil
physico-chemical properties, soil microbial and enzyme activities, in an attempt to explore factors limiting
restoration of the dumping sites. Results show that vegetation coverage of the dumping sites increased with
the age, reaching 72% at the sites 10 years after the desertion, but plant composition of the vegetation at the
sites remained still quite simple (only three species recorded ) . In comparison with the surrounding areas
with normal vegetation, the sites were much lower in soil organic matter content (0.5~1.5 gkg™') , and
clay content ( 6.00% ~9.66% ) , but significantly higher in bulk density ( 1.26 ~1.43 g em™ ) . The one-year
old deserted dumpling sites were much higher in soil electrical conductivity (EC ) than those 3 ~ 10 years
old and the surrounding areas, and moreover, reached as high as 400 mg kg™' and 500 mg kg™ inammonium
nitrogen and available nitrogen, while those 3 ~ 10years old tended to be as low as trace, and the sites, 3
and 6 years old, were also extremely low in ammonium nitrogen in the 0 ~ 100 e¢m soil layer, indicating that
soil ammonium nitrogen in the sites were almost depleted completely to below 10 mg kg 'withinthree years.
So severe soil erosion and the resultant soil N deficiency are among the main factors limiting restoration of
vegetation at the sites.Besides, the soils at the sites were significantly lower than the surrounding areas insoil
microbial carbon content (< 26.7 mg kg™ ) , soil urease activity ( <29.9 NH;~N mg kg™' h™") and soil acid
phosphatase activity ( <7.10 phenol mg kg™ h™') , indicating that soil nitrogen and phosphorus recycling
in the soils of the sites was inhibited.The findings of the present study suggest that the soils at the sites did
not have much improvement in the years from the 3" to the 10" physical, chemical and microbial properties.
So vegetation restoration at the sites is facing an issue of reconstructing, their soils, which requires some
appropriate artificial interventions, like soil amelioration, before vegetation can be restored.

Key words Ionic rare earth mine tailings; Limiting factors for vegetation restoration; Soil physical

structure; Soil ammonium nitrogen; Soil enzyme activity
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