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Abstract

This study was conducted to investigate the growth of Dendranthema zawadskii in damaged soils when they are treated
with improvement agents. The treatments consisted of a control (unamended field soil) and the application of a loess ball of 1
cm to the field soil. According to the degree of damage the de-icing agent had caused, the soils were divided into 3 areas
(based on the yellowing of Pinus densiflora for. multicaulis in soil surveys): H (high saline), M (medium saline), and L (low
saline). A total of six treatments were performed: D. zawadskiia plant without soil amendment (H; high saline soil, M;
medium saline soil, L; low saline soil), and a D. zawadskiia plant with loess ball on the soil surface (H.L; high saline soil with
loess ball, M.L; medium saline soil with loess ball, L.L; low saline soil with loess ball). The results showed that D.
zawadskiia growth went from highest to lowest in the order: M.L > L.L > M > L > H.L > H. Plant growth results showed that
soils treated with soil amendments (loess ball) were better for D. zawadskii growth than untreated soils.
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Table 1. The amount of spraying of deicing agent over the past four years in the Chungju-si

Year CaCl, (ton) NacCl (ton)

2016 580 1,528

2017 420 1,722

2018 321 718

2019 292 940

Table 2. Soil chemical characteristics in study sites

Parameter H M L
pHI:5 6.74 6.69 6.39
EC1:5 (u#S-ecm™) 1.23 1.12 1.04
Exchangeable Ca®* (cmolc-kg™) 8.52 7.82 7.63
Exchangeable Mg®* (cmolc-kg™) 1.30 1.18 1.06
Exchangeable K* (cmolc-kg™) 0.23 0.23 0.22
Exchangeable Na* (cmolc-kg™) 0.46 0.46 0.39

2006). 20199 4ol F HMA| A A=A =
710 cm@] ¥ 1A o] FUSH Al RS YT F
2404 LUk 3R] F1 2019 4] A A
80 x 20 cm & FA5IGIcE 27| He] H2RE 571 214l
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Fig. 1. The schematic diagram for filed application experiment.

Table 3. Growth characteristics of leaves and stems of Dendranthema zawadskii grown in soil treated with Loess-ball in

august
. Plant height Leaf length Leaf width Stem diameter Number of
Treatments
(cm) (cm) (cm) (cm) leaves(ea)
L Cont. 13.12 a” 6.08 a 396a 4,13 ab 20.00 a
ow
Loess-ball 15.14 a 6.26a 4.08 a 442 a 23.78 a
Cont. 13.77 a 570 a 372a 3.76 b 21.88 a
Medium
Loess-ball 1321 a 572a 388a 4.20 ab 23.59a
Hich Cont. 1193 a 551a 378 a 3.85ab 21.10a
i
8 Loess-ball 13.21a 5.54a 381a 4.20 ab 20.96 a

Low; low saline soil, Medium; medium saline soil, High; high saline soil, Cont; non treatment, Loess-ball;, planting

Dendranthema zawadskii with loess ball

“Mean separation within columns by Duncan‘s multiple range test at 5% level
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O fiztir FEE A2l £ 6 w29 23
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L it s iiﬂ:r“’ﬂ/\i EogkE Hlon
Zdthigh) 7942 iAol o 352 AXE H3loh Al
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Fig. 2. Survival rate of the Dendranthema zawadskii affected by degree of decing agent damage by soil amended
agent‘Loess ball'. H; high saline soil, H.L; high saline soil with loess ball, M; medium saline soil, M.L; medium
saline soil with loess ball, L; low saline soil, L.L; low saline soil with loess ball.

Aaf|E]o] AlEAS0] JA|7} Erk(Storey, 1995; Byun
et al,, 2011). =7 A1=9] 79, 27| FEo] AFA
S/ o AL SRR, QO] dolm = gt
ZAof|A ZARE A5Hc}(Niu and Cabrena, 2010). E3F
AR ARSSE FEES THAHA|(Silicate)of] A= 7
EFER o]2%|%-87KTon exchange capacity)©] =1,
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T2 FEg Aol g Wtk 1 AE AR £ 20 A
AHaEA RS 1(38.36), L.L(38.36), M(38.32),
M.L(38.32), H(38.46), H.L(38.46) 0 & H|&=5 HgkS
Holtlr} Al & 60Uo= L(45.17), L.L(46.48),
M(41.67), M.L(44.38), H(40.16), H.L(41.30)0& It
T AFSAIE Bolm BEA LA MRk oR F7t
allck 53] L, M, H 2} 1199] 8% wd A1) Z2]
ot Az, R T At At Jasa
ol A F=5gh HS Holal Qlo] YFEE2 AEE
2 g 710l 3R FEEE A= 2w AR

AR 2 600l HE Aetolla] Hargke: Holtkrt
A 5 80 Uofli= AHEA] 0 & ZhAdhe A3 H Y=t
o= A7 |7F A4S 99| e3P} JsE 1L A

3 Zradh= FAR01 AoF HOILKOh et al,

322 4HMS, UxS
Tz AT APl LH, MH, L, M,
H.H, H (15.63, 13.87, 14.17, 10.87, 10.75, 8.60 g) <=
O YeRgdar, AsHE o= LH, L, MH, HH, M, H
(7.06, 6.16, 6.04, 5.25, 5.22, 3.78 g) 0 & LyePgTh 7
B35S AL H, HH, M, MH, L, LH (1.8, 2.21,
2.09, 2.90, 2.73, 3.11 g)Z L.HOj|A 71 =9kom, H
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Fig. 3. Chorophy contents of the Dendranthema zawadskii affected by degree of deicing agent damage. Vertical bars give
the standard error (se) of the mean. Different letters indicate significant different among treatments at p < 0.05 by
Duncan’s multiple range test. H; high saline soil, H.L; high saline soil with loess ball, M; medium saline soil, M.L;
medium saline soil with loess ball, L; low saline soil, L.L; low saline soil with loess ball.
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Fig. 4. fresh weight and Dry weight of the Dendranthema zawadskii affected by degree of deicing agent damage. Vertical
bars give the standard error (se) of the mean. Different letters indicate significant different among treatments at p <
0.05 by Duncan’s multiple range test. H; high saline soil, H.L; high saline soil with loess ball, M; medium saline
soil, M.L; medium saline soil with loess ball, L; low saline soil, L.L; low saline soil with loess ball.

oK AxB}AE ASIHolAE H, HH, M, MH, L,
LH (0.83,1.23,1.18, 1.64, 1.36, 1.62 g)©& M.H #|
2o} LHAZ ) ust 4202 Sokor, HAE)
ol 7P WokTl(Fig. 4). 0¥ U] Thedt e

FEE Uuel Aol welzne we
(dehydration) B4 €107 Wl Aol u}e 25} of
HE4E Ase(Byun et al., 2011). A& 0|83
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Fig. 5. Photograph of Dendranthema zawadskii growth by loess ball treatment in soil affected by deicing agent. H; high
saline soil, H.L; high saline soil with loess ball, M; medium saline soil, M.L; medium saline soil with loess ball, L;

low saline soil, L.L; low saline soil with loess ball.

25 A7 QLo (Ju et al., 2011). AA|ZQ] A=Ak
oS Slelxls Al AR 2EF iRk
L5 o) anpdolgial £ wj(Kwon et al., 2019), &
Aol A= APHRO] AAIF0] AshETE MRk o
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TO] At S At e Tl ARA LR
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