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ABSTRACT: This study was conducted to investigate the effects of mulching materials in extensive green roof system by
comparing and analyzing the soil moisture content and growth response of Lychnis cognataaccording to the types of organic
mulching materials. The experimental group consisted of a control group that did not use mulching material (Cont.) and a
total of five treatment groups, including cocochip (C.0), woodchip (W.O), straw (S.T), and sawdust (S.A), depending on the
mulching material. The soil moisture content according to the type of organic mulching material was high in the order of W.O
>S.T > Cont.>C.O > S.A, and there was a significant difference especially in S.A. The plant height showed good growth in the
order of S.T > Cont. > C.O > W.O > S.A, and there was no significant difference by mulching materials in other growth items
except for plant height. Both the chlorophyll and plant water contents were superior to those of untreated group, so the
treatment of organic mulching materials is considered to be effective in maintaining the chlorophyll and plant water contents
of Lychnis cognata. In particular, the soil moisture content was affected by the characteristics of the mulching material itself.
Based on these results, it is required to use a mulching material suitable for the characteristics of each plant in extensive green
roof system and it is considered that this can be overcome through organic mulching when selecting a plant species that is
weak to water stress.

KEYWORDS: Extensive green roof system, Organic mulching material, Lychnis cognate, Soil moisture content

2 ok 2 o= fViE TEN SR0l ME EArERR SRR MERISS Hlw - 26101 M| Sa=3i0ilM HEXHe]

2 SHSICtH ASTE HEE AKZSHK] 42 TR (Cont,; Control)2F ZHZ! (C.O; Cocochip), SEZ!
(W.O; Woodchip), &74& (S.T; Straw), & (SA Sawdust) 5, & 5702 X272 ZMGIFICH ASZTL K712 HEX K80
e EALRELHZ WO ) ST ) Cont, ) CO ) SA &L= =7 LIEIRCH, S5 SH0lM KA XI01§ BRICE M=

*Corresponding author: jjhkkc@kku.ac.kr, ORCID 0000-0002-6138-3238

(© Korean Society of Ecology and Infrastructure Engineering. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

107



108
27 23} RO ST) Cont, ) CO) WO ) SAY 402 M
SolE0! X0l D0fSICE ATHei=Asiemm M-S o
A=A 2 HUERF S0 SupK0l Zo= ekl
HHe JO= LIENLt Xf2ie] SA=S0IM 2t Aol S
A S712 2SS 328 4 S Mo mErE

Sapshe A ) 271 Q) %) 2h glo] 5] 3
o7} 7R e o] 4715 s 28k 2 A A A4 2
s}, oy A] dofe ffgt ko2 12w a1 Qlrk(Han et
al. 2016). 0] I3t S48} % 2R ojF0] 27 24
Ve B4 0= A&2Q1 x| e] Qo] A AHo]
Ao AS5E0] skt e o] A A A%
& (extensive green roof) 2AM=317| 20k Qlct
(Kim and Park 2013). 3}A| 9t 2AR2 2} A5k 1} 1] o
e, S T0 gk QA Mol Theh e 4
oF 2= W3l Akl ShET} of Frhs T I A A
o) 7Y Aot 24 A B 70| ol A%
Aol BeJgt 274-E 711 Qleh (Han et al. 2016).

ohg el S ABo] BAE S ] gyt 1l

YA, ABA 29| 517 50 RL T B

e E40.2 ol o] AR AEEe) SRAE

B2 Sl At hobet wakE 7ldfel]

ot} (Kim et al. 2015).

olefet AT A SAatel A S S5}
A

7] Y&l =0 21 f-E5& A EY

HFE 7M7Y BEofmwe] SAks ofAls) L
o] - E3EFS BESH= A (mulching)o] F55E51
k. WAL Bl Wl ol g Eofo] Ei]A4
= WAdshal B U Fr1e e S7HAA AE Al
%28 Zth(Juand Yoon 2012). 71 % F7| & HAH
ot Bokol B, stehA] A aalrt et e

A7} Z¥g vkar 9l = Al ot} (Lee et al. 2010). A
ol A SAsske] WA A of et A= e &
SO A 713 v st MAA o whE 2lotER A
2§82 9F-S-(Juand Yoon 2012) & 2AR=3lof| A HAIA|

20| EUCH, XS MIQISHCF

S.Y. Park et al. / Ecology and Resilient Infrastructure (2022) 9(2): 107-112

d=e=olMel 2EME

=
DRI TEICH 2451 LIEIL 87| 2IARY X2l Sl

|
5| AET L EQ2EIIS T RN 420l ol 2EIS
DS

o
S{B15t AT ARB0| RTEIN 45 ASA0) 2t 45 MY

2ol 28 254 27 sk A A ) A8
SAJOA 20214 SURE 874 Spstact. $7
ZALAE HA7| 254 16.2°C,6€22.1°C, 74264
€89 244CE 2A g OR] U8 Yt Yoo
29.9mm, 699.3 mm, 7€ 23.9mm, 84 14.9 mm$
t}. A= 50 cm x 50 cm x 20 em Q] AW o]
3 em Hehe Sk, Eope] S HAIS 913
F2Z]5L (Roof barrier seats, Citygreen, Korea)& Zo}
Tk 7L 9= APPANES: 77 1S E Y (Citygreen-
soil, Hansulgreen, Korea)2 15 cm =2 o 3}A| 45}
Q.om, AN E ARESIA] 92 tj =+ (Cont.; Control)
o} HAAYRE 7}7}3 em @] 0] 2 ZAFH(C.0; Coco-
chip, W.O; Woodchip, S.T; Straw, S.A; Sawdust) 57}
A A 22 39 SEo] F 157]9] A5 245
o} (Fig. 1). T3 A92] 498 SA1%510 544 <)

914 Bt AN SFT1 9o ST,

W

2.2 37M=

ABARE §718 B 0] B B Bl



S.Y. Park et al. / Ecol. Resil. Infrastruct. (2022) 9(2): 107-112 109

y =4 Z Plants

o Mulching materials (30 mm)

Lwdial « Substrate (150 mm)

g4
4 a4 . 3
1TSS T S S S — Fabric filter

{— Drainage layer (30mm) R M /8 TR 3 {
3~ Eisting root A T T
(@ (b)

Fig. 1. Experimental section (a) and plots (b) on the rooftop. Cont.; no mulching, C.O; cocochip, W.O; woodchip, S.T;
straw, S.A; sawdust.

Table 1. Materials for experiments

Merterials Types Conditions
Plant height (mm) 51.9420.1 Leaf length (mm) 35.547.9
Plant* éggggg Leaf width (mm) 15.142.6 No. of leaves 2434155
Stem diameter (mm) 11.61£8.4
Cc.O Cocochip, Modufarm, Korea
Mulching wW.0 Pine woodchip, GLpark, Korea
materials™ ST Straw, GLpark, Korea
S.A Pine Sawdust, GLpark, Korea

*Plants with the same specifications for each experimental plots were planted. Data are means+SD (n=15).
**C.0O; cocochip, W.O; woodchip, S.T; straw, S.A; sawdust.
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Fig. 2. Comparison on soil moisture contents according to
organic mulching materials from May to July in 2021.
Different letters indicate significant different among treat-
ments at p < 0.05 by Dunkun's multiful range test. Cont.;
no mulching, C.O; cocochip, W.O; woodchip, S.T; straw,
S.A; sawdust.
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Table 2. Growth characteristics of Lychnis cognata by organic mulching materials in 2021

Treatments Plant height (mm) | Leaf length (mm) | Leaf width (mm) | Number of leaves |Stem diameter (mm)
Cont. 183.40a* 44 42a 17.23a* 40.43a* 5.39a*
Cc.O 163.09a* 45.58a 18.34a* 32.95a* 7.76a*
W.0 105.63b* 44 .23a* 17.65a* 25.77a* 5.26a*
ST 193.59a* 46.62a* 16.57a* 30.30a* 5.12a*
SA 73.93b* 34.47a* 13.19a* 26.38a" 8.41a*

*Different letters indicate significant different among treatments at p < 0.05 by Dunkun's multiful range test. Cont.; no
mulching, C.O; cocochip, W.O; woodchip, S.T; straw, S.A; sawdust.
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Fig. 3. Changes in chlorophyll contents of Lychnis cognata
by organic mulching materials from May to July in 2021.
Different letters indicate significant different among
treatments at p < 0.05 by Dunkun's multiful range test.
Cont.; no mulching, C.O; cocochip, W.O; woodchip, S.T;
straw, S.A; sawdust.
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Fig. 4. Plant water contents of Lychnis cognata by organic
mulching materials. Cont.; no mulching, C.O; cocochip,
W.O; woodchip, S.T; straw, S.A; sawdust.
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