Journal of Environmental Science International pISSN: 1225-4517 eISSN: 2287-3503
31(6); 471~477; June 2022 https://doi.org/10.5322/JES1.2022.31.6.471

ORIGINAL ARTICLE

as s AR 4E AuzsRo A4S B}

2235t . o|Mg" . =xI5|

T =

AL A7 | st D aostaL el Al g sl

on

Evaluation of Growth of Groundcovers as Affected by Planting
Densities under the Roadside Trees

Yong Han Yoon, Sun Yeong Lee", Jin Hee Ju’

Department of Green Technology Convergence, College of Science Technology, Konkuk University, Chungju 27478,
Korea
Y Department of Green Technology Convergence, Graduate School of Konkuk University, Chungju 27478, Korea

Abstract

This field experiment aimed to identify the optimal planting density for establishing a management plan for ground-cover plants
under roadside trees. Liriope platyphylla and Hosta longipes both widely used for planting under trees were selected as the plant
materials and planted under Prunus serrulata var. spontanea at different planting densities. Based on the distance between each plant,
4 planting densities were used: 11%, 25%, 49%, and 83% with three replications. To estimate plant growth, plant height, number of
leaves and tillers, fresh and dry weight, and visual quality were investigated. Liriope platyphylla exhibited relatively better growth at
the highest planting density of 83%. For Hosta longipes, however, the lower growth was positively correlated with high planting
density. Therefore, the optimal planting density for Liriope platyphylla is 83% and for Hosta longipes is 11%.
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Table 1. Planting density division for the experiment based on the plants/m’ considering the planting distance

Species Planting density (%) Planting distance (cm) Plants/n’

11 20 4
o 25 12 9
Liriope platyphylla 19 ; .
83 3 30

11 20

) 25 12
Hosta longipes 19 ; .
83 3 15

Table 2. Valuation basis for visual quality of plants (1-5 Likert-type scale)

Grade Valuation basis

1 Dead

2 Visible wilting, firing and green leaf < 50%

3 Slow growth, green leaves = 50%

4 Good growth, green leaves = 75%

5 Exceptional growth
Eoks SO 90U glo] Zsio] AR} E Johs T8% SHOR 2t AUE 5 g4 2
shelal HR|ERe] A9 9 FE AR st Qo o8l FaF= =thMichell et al., 2012). 714 7+
+© W5/ 722 (Han and Jang, 2020) A[ZF42 dro] Sk Qs Bl A dEE we
2 AR T ok 3do| Hus 89 A oR Hol=¢) (Lecarpentier et al., 2019)} 2(Clerget et al., 2016)
O] AS/JHE 5T BIFEA (15 Likert-type scale) s e, e 7 EAE o] AR L83oA &
£ ARERE Rafi et al.(2019)9] 4=71ES #1851 = Aol AEC] 7 w3tk ol AR =] whE A
“gol%iti(Table 2). 2t = 4E lojE 9] B4 W2(Saururus chinensis Baill)2] 52 F7I17E A+
.0 SPSS(SPSS Statistics 27, IBM, USA) X271 (Nam et al., 2012), AAUE=7} oG4 E(degilops
& ©]-851o] Duncan H5HA(p < 0.05)02 Faiit tauschii Coss.)2] £ Ao U2z G2 AT A7+
of elge Az (Yu et al., 2020)2} ulaa] Qx/she A0 Lpebgtet

w
m
1]
p L
]
2k

w
12

i
O
1o Ao
B

7 AEES] S At Aozt v
AlEA| 7te] 7HAo] 7P W L1loA] o
£ Aot Bluste] Yjrlos w2 RIS Hth
HhHol| Bl 183 > 125 > L11 > 149 =0 & 714
7t &8 ARtllA 7 2 AES UERleH,
1 gtk Tholl 5% =EollA] frelet Alel 7t Sl
ZoZ YERsiti(Table 2). U= A& 25 4

H=

=)
ol
8,
lo
A

A2 0] WAL AP S TR ABAE A
B U ol wEHO A off-Ele] Wyl
o] Qlsf AP mE gl sk o
s v} glo], Wl 22 20 A B o

Al FYgE ol At 71R1=Scks Fa-S uiAE
2~ o
T

W E2] A AV JRet s i L83 > 149
> 125 > L11 08 Uy} 348 2 5218 By,
E3], L832] Al YA 11.34 g0 2 L119]491 g
£ 6.43 g FA Hol7} Ql%lom p < 0.05 2ol A



474

g3t

Mo

S

il pill

g2

ot

Table 3. Growth of Liriope platyphylla by plant density under the roadside tree

“Growth rate of (%) Fresh weight (g)
Plant density *T/R ratio
Plant height No. of tiller Shoot Root
L11 1.03 a 4.05b" 521£2.14a 491£1.19¢ 1.90
L25 027 a 470b 5.39+2.73 a 6.97£1.55 be 0.79
L49 0.78 a 3.72b 6.9243.60 a 8.9842.13 ab 0.69
L83 035a 1137 a 7.75£2.17 a 11.34+1.38 a 0.61

YL11; Liriope platyphylla 11% (4 plants/uf), L25; Liriope platyphylla 25% (9 plants/ni), L49; Liriope platyphylla 49% (17 plants/

m), L83 : Liriope platyphylla 83% (30 plants/nf)

“GR = M2-M1/T2-T1x100(M1: First measurement, M2; Last measurement, T1; First day, T2; Last day)

*T/R ratio = Top dry weight/Root dry weight
*: significant at 5% level
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Fig. 1. Visual quality (grade of 1-5) of Liriope platyphylla
by plant density under the roadside treen in
August. The vertical bars indicate standard errors
of the mean. Different letters indicate significant
differences at p < 0.05 using Duncan’s test. L11;
Liriope platyphylla 11% (4 plants/nf), L25; Liriope
platyphylla 25% (9 plants/ni), L49; Liriope platyphylla
49% (17 plants/ni), L83; Liriope platyphylla 83%
(30 plants/nt).
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Table 4. Growth of Hosta longipes by plant density under the roadside tree

) “Growth rate of (%) Fresh weight (g) )
Plant density *T/R ratio
Plant height No. of tiller Shoot Root
YH11 -0.88a" -5.12a 19.47+2.16 2" 36.78+3.15a 0.31
H25 -2.68 ab -549a 18.50+3.31 a 34.22+2.71 a 0.45
H49 -8.13b -9.01a 12.39+1.85 ab 32.44+3.61 a 0.26
H83 -3.58 ab -6.27 a 8.95£1.93 b 3431349 a 0.19

YH11; Hosta longipes 11% (2 plants/nt), H25; Hosta longipes 25% (4 plants/ni), H49; Hosta longipes 49% (8 plants/nt), H83;

Hosta longipes 83% (15 plants/nt).

“GR = M2-M1/T2-T1x100(M1: First measurement, M2; Last measurement, T1; First day, T2; Last day)

*T/R ratio = Top dry weight/Root dry weight
*: significant at 5% level
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Fig. 2. Visual quality (grade of 1-5) of Hosta longipes by
plant density in August. The vertical bars indicate
standard errors of the mean. Different letters
indicate significant differences at p < 0.05 using
Duncan’s test. H11; Hosta logipes 11% (2 plants/
m), H25; Hosta logipes 25% (4 plants/nt), H49;
Hosta logipes 49% (8 plants/ni), H83; Hosta
logipes 83% (15 plants/nf).
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