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Abstract

This study aimed to investigate the effects of soil amendment (heat-expanded clay and active carbon) and planting of
Dendranthema zawadskii var. latilobum on the remediation of salt-affected soil and the plant growth under high calcium chloride
(CaCl,) concentration. The experimental group comprised treatments including Non treatment (Cont.), heat-expanded clay (H),
active carbon (AC), planting (P), heat-expanded clay+planting (H+P), active carbontplanting (AC+P). A 200 mL solution of
CaCl, at a concentration of 10 g-L"' was applied as irrigation once every 2 weeks. Compared to the Cont., the incorporation
of the ‘heat-expanded clay’ amendment decreased electrical conductivity of the soil leachate and cation exchange capacity,
whereas the growth of Dendranthema zawadskii var. latilobum was relatively increased. These results suggest that the
combination of ‘heat-expanded clay’ amendment and planting will mitigate negative effect of de-icing salts and improve plant
growth in salt-contaminated roadside soils.
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Fig. 1. Hydrogen exponent and electric conductivity in the leachate from substrate grown Dendranthema zawadskii var.
latilobum at various calcium chloride (CaCl,) concentrations. Cont.; Control, C1, C2, C5, C10; CaCl, 1,2, 5, 10 gL™"
respectively. 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 by Duncan’s multiple range test.
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Fig. 2. Concentrations of chloride-based exchangeable cations (K, Ca*", Na*, and Mg®") in the leachate from substrate
grown Dendranthema zawadskii var. latilobum at various calcium chloride (CaCl,) concentrations. Cont.; Control,
Cl, C2,C5, Cl10; CaCl, 1, 2, 5, 10 g-Lfl respectively. 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 by Duncan’s multiple range
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Fig. 3. Electric conductivity and hydrogen exponent in the salt-contaminated soil leachate taken from Dendranthema
zawadskii var. latilobum as effected by soil amendments. 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; Heat-expanded clay, AC; active charcoal, P; Planting, H+P;
Heat-expanded clay+P, AC+P; active charcoal+P).
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Fig. 4. Levels of soil exchangeable cations (K, Ca®", Na', and Mg”") in the salt-contaminated soil leachate taken from
Dendranthema zawadskii var. latilobum as effected by soil amendments. 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; Heat-expanded clay, AC; active charcoal, P; Planting, H+P;
Heat-expanded clay+P, AC+P; active charcoal+P).
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Table 1. Plant height, leaf length, leaf width, number of leaves of the Dendranthema zawadskii var. latilobum at various

calcium chloride (CaCl,) concentrations

Treatment” Plan(tcrl:le):ight Lea(fcrl;:;lgth Lea(fcr:)idth No. of leaves
Cont. 28.34 abc 1030 a 514 a 24.42 ab
Cl 32.08 ab 9.24 a 437 a 23.42 ab
Cc2 28.98 ab 8.84 ab 428 a 23.42 ab
C5 24.78 abc 8.30 abc 3.05 be 18.71 b
C10 1432 ¢ 7.04 ¢ 291 be 1842 b

Significance” ” ” ” ”

“Mean separation within columns by Duncan’s multiple range test at 5 % level.

YCont.; non-treatment, C1, C2, C5, C10; CaCl, 1, 2, 5, 10 g/L
XSignificance was determined by ANOVA. ™Nonsignificant, *, ™
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Table 2. Plant height, leaf length, leaf width, number of leaves of the Dendranthema zawadskii var. latilobum as affected by
calcium chloride (CaCl,) concentration and soil amendments.

Treatment” Plem(tC rl;llf):ight Leaf length Lea(fc nv;/)idth No. of leaves
P 1432 ¢ 7.04 ¢ 291 be 1842 b
H+P 3530 a 781 a 3.92 ab 2942 a
AC+P 18.12 be 6.50 be 282 ¢ 27.14 a

w4k

Significance™

*k w4k

“Mean separation within columns by Duncan’s multiple range test at 5 % level.
’P; Planting, H+P; Heat-expanded clay+P, AC+P; Active charcoal+P.

XSignificance was determined by ANOVA. ™nonsignificant, *, **
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