BB SUTHE G 22(6) © 15~25(2019) DOI : https://doi.org/10.13087/kosert.2019.22.6.15
J. Korean Env. Res. Tech. 22(6) : 15~25(2019) ISSN 1229-3032

galzia FAK DET X2 02 SYHHet
&I ATH X217t BRAZ L MSIHMO DIXE P

Il_%_l” . OF le) . Ii!'kl 2) , 1)

—_

02

2
S

r40
ro

N
1°

Azstn 47238 1g - 2 A

Lot

@ g S50 o

Effects of Soil Amendments and Planting Miscanthus sinensis on
Salt Reduction and Growth Improvement in Substrate irrigated with
High Concentration of Calcium Chloride Deicing Salts
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ABSTRACT

Contamination of soil by deicing salt is among the important environment problems due to their
toxicity and negative impact to human health and the environment. One of the effective methods for
cleaning the soil from deicing salts is desalination using soil amendment-phytoremediation continuum
treatment. The purpose of this study was to determine how much of the pH, EC control and Ca”,
Na’, Mg2+, and K" taken up soil amendments and Miscanthus sinensis, and to evaluate the effect of
salt reduction and growth improvement as affected by soil amendment in high concentration of calcium

chloride (CaCl,) deicing salts. Results indicated that the addition of soil amendments was decrease the
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EC and pH, also significantly reduce the leaching of Ca>, Na’, Mg®", K, a chloride ions related deic-

ing salts, compared to the control for CaCl, 10 g/L treatment. It also resulted in an enhanced plant

growth and higher plant height, leaf length, leaf width, number of leaves, fresh weight and dry weight

in Hydroball treatment + Miscanthus sinensis planting continuum treatment compared to the treatment

that planted Miscanthus sinensis only. Therefore, we concluded that soil amendments might be attrib-

uted to an accumulation of deicing slats in the roadside soil, resulting in the improvement of

Miscanthus sinensis growth.
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Figure 1. Electric conductivity and hydrogen exponent in the substrate leachate taken from Miscanthus sinensis
as effected by soil amendment hydroball and active carbon. Vertical bars give the standard error (se)
of the mean. Each sampling data column with the same letters was not significantly different at p <
0.05 (n = 9). (Cont.; treatment with 10 g/L CaCl, solution, H; Cont. + hydroball treatment, AC; Cont.
+ active carbon treatment, P; Cont. + Miscanthus sinensis planting, H+P; Hydroball treatment + P,

AC+P; Active carbon treatment + P).
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Figure 2. Levels of soil exchangeable cations ( K, Ca®, Na*, and Mg2+ ) in the soil leachate samples taken from
Miscanthus sinensis as effected by soil amendment hydroball and active carbon. Vertical bars give the
standard error (se) of the mean. Each sampling data column with the same letters was not significantly
different at p < 0.05 (n=15). (Cont.; treatment with 10 g/L CaCl, solution, H; Cont. + hydroball
treatment, AC; Cont. + active carbon treatment, P; Cont. + Miscanthus sinensis planting, H+P; Hydrball
treatment + P, AC+P; Active carbon treatment + P).
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Table 1. Plant height, leaf length, leaf width, and number of leaves of the Miscanthus sinensis as affected by soil
amendment hydroball and active carbon in the high deicing salts accumulation substrate (CaCl 10 g/L).

Treatments Plan(tcillc)aight Leaf length Lea(fcr\:)idth No. of leaves
P’ 45.84 b’ 2633 a 047 b 20.90 a
H+P 5481 a 27.94 a 0.69 a 2140 a
AC+P 3801 ¢ 27.50 a 0.50 b 10.20 b

“ Mean separation within columns by Duncan’s multiple range test at 5% level.
¥ P; Miscanthus sinensis planting, H+P; Hydrball treatment + P, AC+P; Active carbon treatment + P.

Figure 3. Effect on growth of the Miscanthus sinensis as affected by soil amendment hydroball and active carbon
in the high deicing salts accumulation substrate (CaCly 10 g/L). P; Miscanthus sinensis planting, H+P;
Hydrball treatment + P, AC+P; Active carbon treatment + P.
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Figure 4. Fresh weight and dry weight of Miscanthus sinensis as affected by soil amendment hydroball and active
carbon in the high deicing salts accumulation substrate (CaCl, 10 g/L). Vertical bars give the standard
error (se) of the mean. Different letters in one measurement indicate statistically significant difference
at p < 0.05 by Duncan multiple range test. (P; Miscanthus sinensis planting, H+P; Hydroball treatment
+ P, AC+P; Active carbon treatment + P., S.F.W; shoot fresh weight, S.D.W; shoot dry weight, R.F.W;

root fresh weight, R.D.W; root dry weight).
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