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ABSTRACT

This study was composed of four treatments [no treatment, phosphate + limestone layer treatment, phos-
phate + sodium bicarbonate + cement layer treatment, and phosphate + sodium bicarbonate + limestone
layer treatment] for figuring out vegetation effects on the acid drainage slope. Treated acid neutralizing
techniques were effective for neutralizing acidity and vegetative growth in order of [first: phosphate + so-
dium bicarbonate + limestone layer treatment, second: phosphate + sodium bicarbonate+cement layer treat-
ment, third: phosphate + limestone layer treatment and fourth: no treatment] on the acid drainage slope.
We found out that sodium bicarbonate treatment was additory effect on neutralizing acidity and increasing
vegetaive growth besides phosphate and neutralizing layer treatments. In neutralizing layer treatments,
Limestone layer was more effective for vegetation and acidity compared to cement layer treatment. Cement
layer showed negative initial vegetative growth probably due to high soil hardness and toxicity in spite
of acid neutralizing effect. Concerning plants growth characteristics, The surface coverage rates of herba-
ceous plants, namely as Lotus corniculatus var. japonicus and Coreopsis drummondii L were high in the
phosphate + sodium bicarbonate + limestone layer treatment while Festuca arundinacea was high in the

phosphate + sodium bicarbonate + cement layer treatment. We also figured out that soil acidity affected
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more on root than top vegetative growth.
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Figure 1. Distribution of rocks with high potential
of acid drainage.
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Table 1. Plant germination rate and seeding amount of each plot used in this experiment.

Flora Scientific name Korean name Germination Seeding ,

rate(%) amount(g/m’)
Albizzia julibrissin A 53.4 5.0

Woody plants . . . N
Indjgofera pseudo-tinctoria oz 61.8 25
Lotus corniculatus var. japonicus 8] 66.5 5.0
Herbaceous plants Dianthus sinensi | 2ol 68.7 5.0
Coreopsis drummondii L A 78.3 5.0
Cool-season turfgrass Festuca arundinacea B3~ 88.9 2.5
Total 25.0
A=) 271 Aol Wi I PYIHF(EI E A2 F(Assocication of Official Seed
=]

~7) 59 FAE Musle] g%tk Wol  Analysts, 1956), AEHE 1004 7|FOR 3

Age 20189 39 5YFEH 1719 Bt 3
= 59 A5 2Ho] 7hsd A

A
o
(Growth Chamber: DS-54GLP)o|A] A&}

s
=,

= HHE A ste] Wolgg ZARIAT Wolg X
8 AR AEsAe] dole 53.4~88.9%01%1
= om, Fz} WFHE Ministry of Land, Tran-

AL 21 F& 70%, A7 B9k BRA0 sport and Maritime Affairs(2009) ‘T==ZH|EH
2 25T, 16/3F 53t 2o 15T &% =3FALe] A g Al FAR el Fote] REA,

5
Oﬁ/ —Soil-Seed mixture spray 2cm g t—Soil-Seed mixture spray 2cm
—Soil 1cm —Soil with (Ca, Mg)COs lcm
—Sulfides Sulfides—> K,HPO, Spray

Control Treatment 1

Soil-Seed with Cement mixture spray 2cm
Soil with Cement 1cm
Sulfides — KzHPO4 + NaHCOs spray

/?y Soil-Seed mixture spray 2cm
Soil with (Ca, Mg)COs lcm
Sulfides— K,HPO, + NaHCOs spray

Treatment 2 Treatment 3

Figure 2. Four different acid drainage neutralizing systems.
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Table 2. Soil properties of the acid drainage slopes used for seeding experiments.

Soil Mech. Analysis EC CE.C" N

property Sand Silt Clay pH (dS/m) (cmol/kg) (%)
(%) (%) (%)

Exch. Cations
oM  P,0s (me/100g)

++ + +

(%) (mg/kg) Ca” Mg” K Na

Results 52.0 18.0 300 34 8.97 7.03 0.69

268 13896 163 049 137 0.15

“C.E.C: Cation Exchange Capacity.
YO.M: Organic Matter.

Table 3. Vegetation base materials of the used for experiments.

Salt EC

Division Water capacity concentration pH (dS/m)

CEC N oM
(cmol/kg) (%) (%)

Standards 40-80% 02% and less 5.5-7.0 1.0 and less

6 and over 0.06 and over 3.0 and over

Results 45.93 0.13 7.2 0.84

35.98 0.68 26.83

*C.E.C: Cation Exchange Capacity.
YO.M: Organic Matter.
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Table 4. Soil hardness(mm) affected by four different acid drainage neutralizing systems.

Acid drainage 2018
neutralizing
systems” 5/18 6/16 7/15 8/15 9/15 10/16
Control 17.0t" 15.3b 17.3b 11.7b 12.7b 13.0b
Treatment 1 17.7b 15.7b 18.2ab 12.0b 14.3ab 14.3b
Treatment 2 28.7a 18.7a 19.3a 15.7a 16.3a 16.3a
Treatment 3 18.0b 17.7b 18.2ab 12.0b 14.7ab 14.7b
LSD(0.05) 22 1.7 1.5 34 2.1 3.1

“Control : no treatment.
Treatment] : Ko;HPO4 and [(Ca, Mg)COs] treatment.

Treatment2 : K,HPO4, NaHCO; and Cement treatment.

Treatment3 : K,HPO4, NaHCO; and [(Ca, Mg)CO;] treatment.
*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
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Figure 3. Acidity content(pH) affected by four different acid drainage neutralizing systems
Control : no treatment, Treatmentl : K2HPO4 and [(Ca, Mg)CO3.] treatment, Treatment2 : K2HPO4, NaHCO3
and Cement treatment, Treatment3 : K2HPO4, NaHCO3 and [(Ca, Mg)CO3.] treatment.
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Table 5. Vegetation Coverage rate affected by four different acid drainage neutralizing systems(%).

Acid drainage 2018
neutralizing
systems” 5/18 6/16 7/15 8/15 9/15 10/16
Control 10.0¢” 7.7d 26.3¢ 12.7d 6.3¢c 14.7d
Treatment 1 24.3b 68.7b 89.5a 60.3c 45.0b 70.0c
Treatment 2 14.0c 61.7c 85.3b 65.7b 55.0a 74.0b
Treatment 3 30.0a 81.0a 93.1a 71.3a 58.3a 87.7a
LSD(0.05) 4.3 2.8 4.3 4.3 73 3.2
“Control : no treatment.

Treatmentl :

K>oHPO, and [(Ca, Mg)COs] treatment.
Treatment2 : K,HPO4, NaHCO; and Cement treatment.

Treatment3 : K,HPO4, NaHCO; and [(Ca, Mg)CO;] treatment.
*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
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Table 6. Native herbaceous plant and cool-season turfgrass coverage rate affected by four different acid drainage

neutralizing systems(%).

Acid drainage

2018

neutralizing 5/18 6/16 s

§15 915 10716

systems’

L' Di Co B Lo D C F L D Co

Fe lo Di Co F Lo Di C F Lo D C FE

Conrol 376" 50b 00c 10d 22d 27 05 20c 63d 127 27 27% 17d 67 28 00c 13 23 30c 00d 33 27 67 00

Treatment 1 103a 1032 10b 27 370b 1302 37b 133b SL0b 1920 1332 37 250b 147b 1552 35c 1870 113b 120b 30c 253a 50b B3 97

Treatment 2 40b 370 00 67a 183 1372 27 257a 47c 1940 87b 1272 184c 2572 93b 1072 1570 197a 1170 772 200b 150a 233b 200

Treatment 3 1072 113a 402 40b 417a 1832 53a 147b 527a 192a 153a 50b 317a 160b 167a 50b 24.0a 135b 17.0a 43b 2572 133a 30.0a 143b

LDO05) 16 21 09 08 21 52 13 30 42 43

13 33 48 23 12 33 21 26 12 41 27 41 12

“Control : no treatment.

Treatmentl : KoHPO4 and [(Ca, Mg)CO3] treatment.
Treatment2 : K;HPO4, NaHCO; and Cement treatment.

Treatment3 : K,HPO4, NaHCO; and [(Ca, Mg)CO;] treatment.

Lo : Lotus corniculatus, Di : Dianthus sinensis, Co :

Coreopsis drummondii L, Fe : Festuca arundinacea.

*Mean values with the same letter within columns are not significantly different at p=0.05 level by LSD-test.
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mControl @A Treatment 1 O Treatment 2 B Treatment 3 H Control B Treatment 1 OTreatment2 ETreatment 3

tap root{cm) lateral root{cm) weightig)

Indigofera pseudo—tinctoria

H Control B Treatment 1 OTreatment2 ETreatment 3 H Control B Treatment 1 K Treatment 2 B Treatment 3

20 20

tap root(cm) Isteral root (cm) weightig) tap root{cm) lateral root{cm) weight{g]

Lotus corniculatus var. japonicus Dianthus sinensi
B Control A Treatment 1 O Treatment 2 R Treatment 3 & Control % Treatment 1 OTreatment2 ETreatment 3

tap rooticm) lateral root{cm) weight(g) tap root(cm) tateral root(cm)

Coreopsis drummondii L Festuca arundinacea

Figure 4. Plant root status affected by four different acid drainage neutralizing systems.
(11 November, 2018)
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