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Acid Mine Wasteland Reclamatlon by Juncus ochraceus Buchen as a Potentlal

Pioneer Plant ] /1 “,,Ff“' «’_ﬁ,r- J & y
HUANG Jlan-hong, FU Jiang-li, YAN Xln -rui, YIN.Feng, TIAN Sen- hn ., NING_Ping, LI Ying-j ]1e - . &

(Faculty lof Erl,Vlronmental Science and Engmeermg, Kunmlng University of S(lence a‘ld Technology, Kunming 650500, Chma)

Abstract ; E(,O]Ogl(,dl reclamation is the majoy method fJ or the revegetation of acid mine wasteland worldwide. In this study the pH

fertilipy (h.araoten@tl(% and_heavy metal content/of soils from Laili Mountain mine wasteland were analyzed. The research also studied
the morphologicalicharactefistics and the heavy metal<im Jumcts .‘gﬁh”r'aceus Buchen as well as its resistance to acid, adaptability to soil
fertility fin abandoned land, and tolerance to heavy metak p‘dﬂﬁtion (e.g., Zn and Cu) to determine its remediation potential as a
pioneer plant for acid ‘mine wasteland. Results showed that the pH of soils in the study area were acidic, ranging from 3. 46 to 4. 01.
The contents of organic matter, total potassium, total phosphorus, and available phosphorus was poor, being 10.28-25.75 g-kg™',
8.849.32 g-kg™", 0.56-0.63 g-kg™', and 1.82-5.72 mg-kg™' respectively. The contents of Zn, Cu, and Fe in the soil ranged
between 54.93 and 114. 49 mg-kg ™", 92. 53 and 127. 59 mg-kg ™", and 47 133. 60 and 112 259. 63 mg-kg ™", whereby the Cu content
was 1. 85-2. 55 times higher than the risk screening value. The height of Juncus ochraceus Buchen in the study area ranged from 43. 77
cm to 55.42 cm, which was shorter than the average plant height of the control group (51.38-57.66 c¢m) ; however, this was not a
significant difference, thus indicating that this plant was resistant to acidic soil and heavy metal pollution. Further analysis showed that
Juncus ochraceus Buchen had accumulating capacity for both Cu and Zn, and transferring capacity for Zn as well. Thus, it had potential
in heavy metal accumulation and absorption. Plant height was significantly related to the available phosphorus content in the rhizosphere
soil. In the future, soil fertility could be improved by supplementing fertilizers containing available phosphorus when Juncus ochraceus
Buchen is planted on the land of abandoned mines as a pioneer plant. Comprehensive analysis revealed that Juncus ochraceus Buchen
had great potential as a pioneer plant to remediate acid mine wasteland.

Key words :acid mine wasteland ; Juncus ochraceus Buchen; rhizosphere soil; pioneer plant; potential
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Table 1  Basic fertility index of rhizosphere soil
Wk HRPR 3T (R E0) _

B (19) W +4(26) FER R B (5)
L/ g kg ™! 25.754 +9.946 18.953 +13.548 10.280 3. 060
R/ g kg ™! 5.039 +2.9345 3.788 +2.122 2.946 +1.142
/g kg ! 0.626 +0.219 0.559 +0.372 0.572 +0. 121
/g kg ! 9.185+2.828 8.837 +3.184 9.324 £0.372
B A/ mg kg ™! 317.64 +£522.26 519.55 +590.71 66.92 +46.99
B/ mg kg ™! 5.72 +5.30 4.56 +5.70 1.82 +£0.41

AL/ mg kg ! 106.21 +45.72

118.96 +45.67 191.60 £33.18 .~
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HRBR SR T (RE R BT R/ em R/ em /g ZEH/g /g /g SCINS VAY
W (19) 55.42 +8.40a 13.29 +4.17a 3.21 £2.00a 5.41 £4.07a 1.33+0.90a 1.80+1.19a 11.58 £5.72a
%+ A (26) 43.77 £9.37b  13.07 +5.8la 4.71 £4.26a  6.16+5.04a  0.64 £0.45b  1.21 +0.8la  12.71 £9.09a
B2 R BT (5) 52.00+8.03a 14.82+1.84a 5.39+2.12a 5.97+2.26a 1.07+0.32a 1.68+1.0la 14.11 £4.79a

1) LSD Jrikihtt 28 ik ; AR/ING FhEFR 48] 225 8 2 (P <0.05) ,MF/ING FRFRAR 2% A 8 (P >0.05) , A

2.2 FRVES LR S P LT 0 A T AR

HF9E DXIBPIF AT 0 RAR B -39 pH (5 24 (3 [l
H 3.46 ~4. 01, AFEIHFR 3 pH 1B & + 375 5 pH
N 3, % LT 45 B vT LA Y, BF5T X 38k 3 Flv
LU S MR B 1338 pH (B3 i 2K T R 395 5 pH {E
(P #4574 0. 000 <0.001) ; 3 FhIEAUARFR + 35 pH
ST DR = 64T Pearson A5 M s R0 |
HRER 358 pH (E -5 MK &5 P 5 2 (RS 77 S 35 4 56
KF(r=-0.268,P =0.063 >0.05). 7EMR PR 145 pH
E B ENT 4695 5 pH R, PP LT O FRE
B IE R AR URBH P AT O B LA R R, LA
VEN TR 1L 57 AR Bl Pk 2 S B A v 0. I
A XF 3 R LK 3 AR B £ 3 pH ) ANOVA
SIHTEE AR MR PR 1 58 Sy 5 R # B Y pH {H
WEMT R AUE 40 pH {E (P {EH5 514 0. 008

F10.049 <0.05) , i A T FHEX MR PR - AL FE
MIFEMAAR A, pH T R A .

#3 FRERELE pH HES +1E% S1E pH

Table 3 Statistic pH value of different rhizosphere

soils and background soils

R - HE A (B S0 pH

R (19) 3.46 +0. 5a
K +A4(26) 3.62 +0.35a
HE R R BT (5) 4.01 +0. 08b
e ] 5.10c

2.3 PP RN RS AR PR b £ 4R
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Table 4 Main metal contents in Juncus ochraceus Buchen and its rhizosphere soil

N R - e *Ef‘iié%i;ﬁ:ﬁ)% i FUFAT O EAT i
/mg-kg T R4y /mg kg ™! b b R4/ mg kg !
208 66.63 +18.25a 23.95 £10.50a 37.25+10.52a
Zn & e 114.49 £175.02a 31.57 +23.81a 31.95 £13.06a
o ] 54.93 £6.84a 24.92 £9.65a 24.51 £8.76b
=00 125.82 £94.73a 55.82 £34.75a 5.23+8.04a .
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=08 112259, 63+ 56,078. 264 2117.22 +304785a 906.12 374/ 11a
Fe W+ 74 389. 85 €40 314.86h 1884.98'+246.91b, ) 901.15 £387.564
SRR B T ' '
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