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ABSTRACT

Focusing on native plants that have high possibility of being introduced as rooftop material, this study
was conducted to investigate extensive and easy-to-manage rooftop garden and to raise the utilization
of native plants by verifying their growing response to artificial substrate soil depth and irrigation period.
The study was conducted from March to September in 2002. Plants tested included Chrysanthemum
zawadskii, Sedium middendorftianum, Thymus quinquecostatus, Allium senescens, and Dianthus
superbus. Regarding soil depth, it was 5 cm and 10 cm. Irrigation period was non-irrigation, 1-week,
2-weeks, and 3- weeks. Its result is as follows;

1. In case of Sedum middendorffianum Maxim, mortality rate was 0% regardless of soil depth and
irrigation period making it very suitable material for rooftop garden.

2. In case of Allium senescens L., mortality rate was 0% regardless of soil depth and irrigation
period making it very suitable material for rooftop garden. Therefore, provided that fertilizing is
managed well, it is a plant that can be highly utilized.

3. In case of Chrysanthemum zawadskii Herb. Subsp. Coreanum (Nakai) Y. Lee Stat., the growth
of top was lower in 10cm than in Scm and it grew well in 10cm. When utilizing for rooftop garden,
it would be desirable to keep minimum viable soil depth at over 10cm. If there is enough rainfall,
soil and soil depth seem to have greater effect on growth than irrigation period does.

4. In case of Diauthus superbus L. var. longicalycinus (Maxim) Williams, rooting rate and growth
were better in 10cm than in Scm. Therefore, it is desirable to keep minimum soil depth at over 10cm.

5. In case of Thymus quinquecostatus Celak, the growth of top and flowering were better in 10cm
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than in 5cm. Therefore, it seems desirable to have minimum viable soil depth to be over 10cm.

In conclusion, the most suitable species for rooftop garden are Sedium middendorffianum and Alliun.

senescens in this experiment. However,

Chrysanthemum zawadskil,

Thymus quinquecostatus, and

Dianthus chinensis also can be utilized greatly when irrigation is managed regularly in artificial mixed

soil over 10cm.

Key Words :

Roof garden, Soil depth, Irrigation period, Artificial substrate, Sedium middendorffianum,

Allium senescens, Chrysanthemum zawadskii, Dianthus superbus, Thymus quinquecostatus.
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Table 1. Growing characteristics of the native plants in this study.

Classification| Korean name Scientific name Size(cm) se:lszz/(?éfm)
N7171-A % | Sedum middendorffianum Maxim 10~20 678
T RF Allium senescens L. 20~30 879
Peremial
Set A% | Chrysanthemum zwadskii Herb. Subsp. Coreanum(Nakai) Y. Lee Stat, 20 9710
<ol Diauthus superbus L. var. longicalycinusMaxim) Williams 20~30 576
Desc}ilfl?t(:us a2 & Thymus quinquecostatus Celak 15~20 6
BEolel me ATE W mud Agele  2) B 44
¥ 5 ek Aol o g8 AZNFEE 7 EAT} 4%
ool & Aol NE AMZIAF F 4FF & A%o] Telv} gl EPUE pH 58709 ¥
H27 2AZ EAAEAC) e ABS F4 B A0 3o 2AGATHADA, 2000 53]
o2 B4 #5370 BE 4RSS B ASA% 5718 MFETS 5143 W5y
gozn ABRel SAEANN BEAL o ST B e} nrdy muHE B
wEolaAt dAlEdn Ao Z Yelstth @ a4, 1997). 3% B9
Eenlsl 4ol whE 37bA] A 28Rl et
o A=z 2 2 A7AF Fgetrdxrt B4 10emE FASH=
Aol wigAT W, oj7)7)Azsl FHRIE
1. AMZel MF EA semoll M= A-5o] 7hesittal stoen A
D HEAR 47 wH o2 AR ARe AR N Fhot
AU Sz 48T 5 At A8 T AR 4%L APUFES} FESTT oa
RS ey, 7|2H0E B v Y (3 9, 2003). E7 AEU* H v g efo]
AE A3l ZFNAY AR FE S22 E, HolEE RuH| 1:1:39 §XHE EF
2 v EHo] Folof 3t} 3 EY FEF T ATUMYES EP—E]%% FolFo] EAS W
He A7) fst 717F 2R 2A ki o ARs A2 & ATCLk - HE, 1988).
A”EA 2dS €= Aol dasiy E4d A ol 2 Ad¥dMe JERZL, wplETolE,
of& omz fzigo]l 8 A=oletol 3 Heo|EE FIH] 1:1:302 EF Az}
AL, 1998), V7t e fElvEdM e & AP VR EFCRE G Art JERS
EAYe st WEAH=E 3ol ]EEPDP = Ayeits AREen Hm|EEtelE=
ofel & Aol A AxIF= UF  (PHAIALGE25-3.5mm)e] AFolw dz}
B A AEZ A Fobst 34 FHubR] o)A OlEE H ZHT}o|E(large grain perlite 1 1&
Agste Aescln, hddoz2A AA7EA 35mm)E ARSSHATH Al AR AFHE
7h &8 A=l Th(Table 1). o] 27 - o834 B 4L A9 A

Table 2. Physical and chemical properties of artificial mixed soil used in this study.

It - EC OM Avail.-P T-N CEC Exch.-Ca Mg K
ems
P @S m" (% (mgkg") (%) (cmol kg') (cmol kg') (cmol kg!) (cmol kg™)
6.50 0.05 11.46 1.45 0.18 49.55 14.47 5.19 1.16
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Table 3. The climate data from Mar.~Sep. 2002 in Cheonan city.

Meterological element Mar. Apr. May Jun. Jul Aug Sep. Mean
Temperature( C) 6.3 13.1 17.3 214 25.0 24.0 19.8 18.1
Precipitation(mm) 25.5 128.0 104.0 54.0 229.5 481.5 57.0 154.2

Relative humidity() 60.5 56.7 64.3 64.9 75.7 79.9 73.9 67.9
Wind speed(m/sec) 2.1 1.7 0.9 0.4 0.2 1.3 1.4 1.1

Hours of sunshine(hr) 273.8 280.1 299.7 3254 273.2 210.2 272.5 276.4

*data : Korea Meteorological Administration
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HEFe APTPUATE 300~ 1.00mgkgoldt  Abstel FAAFE b MEEe HEsHgo

2o v 2 SAE JehRtkTable 2. B, 2P Fgel @ A¥TEE SYsqok

=3 4Y FR F A8 2%, BAS, 24, 2
3) ARl A g o 2t A22FFe 2 A B
A7 20021 3~99 9] 71FA VAR A ARE st dva deE= 5789 A

E Fuslgon ARdgdEoZE HA7]|(1C), T AASY IE4A=47](SPAD-502, Minolta)

A5 Fmm), FNEE%), BEEEmisec), T F o3 1A 5314 W= Zgasich 4A)

g GEAIZHh)E A TH(Table 3.). T2 APl TrHE AR AEAE A F A

FL AAT F ANBAY FFL FHFG0
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Figure 1. The design of the experiment plot nin this
study.
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Table 4. The growth of Sedum middendorffianum Maxim grown under different soil depth and irrigation time.

Soil  TIrrigation Plant Branch  Root Root Fresh

Depth  Period  Mionality FlOWering bt Number Widih Length Weight ), Rae Chlorophyll

em e O P e No)  em) em) g ) Coment
1 0 71.0 10.2ab*  6.5bc  6.5bed  13.6¢c 17.8c  38.8c 13.9cd
2 0 62.3 10.1ab ~ 5.7c 5.6d 20.7ab  36.4a 5l.la 11.1d
> 3 0 46.6 9.3abc 6.8bc  6.8bc  18.1b 15.4c  37.0c 20.7b
none 0 55.6 11.1a 6.7bc 6.7bcd  20.5ab 18.3c  41.9bc 12.2d
1 0 64.3 9.0bc 7.5ab  7.5ab 17.7b 28.0b 37.2¢ 13.2cd
0 2 0 48.6 7.8¢c 5.9¢c 59cd 22.3a 13.1c  41.2¢c 14.8cd
3 0 40.0 8.0c 6.7bc  6.7bcd 18.4b 16.5c  38.4c 27.7a
none 0 55.6 11.0a 8.2a 8.2a 11.1c 19.3c  48.4ab 16.9¢

*Mean values with the same letter within are not significantly different at p=0.05 level in Duncan’s multiple
range test.

M Zot 2 DE EA 10em, #FF71= 353404 A4 vE

Bt} ol9k o] 7| AxE B4 ddd 2

1. 0717 |2IZ=(Seaum midlencbrianum Naxim) BFS OA) gol A#E] AHFH S =3 vt
W77 E= z—‘?‘— o|59 E& Ahukg 9 A AFS FTOE FDEHATH(Table 4).

of AHste AEZ(tFE et olgF, 1997) A
Z 9 Ao A 9 /‘gtr | Asled B Ao 2 SFHSEZE(Aum senescens L)

A EA R B ek A ekx uAbg U REE £ Saichy] apdely A4
AEo] YAk MsHE B 242 B4 Semdl]l  A9] EF0) A= ARG olEF,
A EA dEhgon B¢ 2 2Z gl 1997) 71718 %9} vpA7bARZ xR 9} #Hut
A 10emoll A Ago] G5 Aoz etk A Ao|A e Ago] sbsd Eolth mEta B 4
Az 2D AZES B semol A =4 JER) 2 @ AFe)A 1Ak A Eo] AF gon B4

22 232d%  SemolA AR %ol A vhebuh A3
t B4 0emol A B et 99 BATEIE R A% B4 semol A 2Eo] waksiglon]

Table 5. The growth of Allium senescens L.grown under different soil depth and irrigation time.

Soil  Irrigation . Plant Branch Root Root Fresh
Depth Pfriod Mo(t;}a)l 1y Height Number Width Length Weight Dr}é %Iiate C}g(())zzz:tyn
(cm)  (week) (cm) (No) (cm) (cm) (&
1 0 12.6a* 3.1bc 5.9a 7.9de 9.4ab 31.0bcd 11.1cd
2 0 8.7c 4.1a 4.3c 10.4de 5.5¢ 40.2a 12.9bc
: 3 0 9.0c 2.9bc 3.2d 13.6bc 6.2¢c 37.4ab 11.4cd
none 0 10.6b 3.8ab 3.9¢ 15.9b 6.3c 37.4ab 11.3cd
1 0 8.9¢c 3.6abc 4.9b 12.3cd 6.9¢c 33.2abc 15.5a
2 0 10.0bc 3.6abc 4.2c 12.4cd 6.6¢ 27.9cd 16.6a
10 3 0 9.2bc 3.0bc 3.6cd 12.3cd 10.4a 25.9d 14.8ab
none 0 10.5b 2.8¢ 3.6cd 19.2a 7.4bc 33.4abc 10.3d

* . See Table 4.
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HFEFT HEFE =24 JEET FuRE
= 7171z} nVIA R Age BEY &
sl At £F o2 FHhE Y t(Table 5).

w

el & X (Chysanthernum zawadskin - Herb.

Subsp. Coreanum (Nakai) Y. Lee Stat)

e padzs gukdgo g elat ¥ 1500m
o|Ate] AHA} HLo) AASte] dwo] A =11
Het2m Hubgh B¢k F2 Z}E“:Hﬂ a4,
1997). 28y 717 1dzxy FeRFe @

=
4ol wa B5Fot Bd5E mALEol
A Vet B4 sem RE5el @l

80% 7} AAFSIA T &, BEXF 59 AR
AE3E = EA 10ecmolA X802 =4 Y
et 23 94 EAL10emol A =4 JERgEo

U 2% B4 semol A ¥ Ueht £40]
255 welpe] gYgo] AolYgroks 59
om WusE Ao Yyt 4Tl
A semelAE 129 w1 A% et 1%
Fratgon B4 10emol e BEFl m
2 & Aolg HelH Fpor FRIME 2

Aol AEE A54FTF]
ElttH(Table 6).

wEhA, et ARl B9 AEE SAREE
A2 &4 HE EAL 10emZE 3= Aol A
E 2 ASAEI ¥ Aoz AdEHd]

4. =u\O|(Dautus supetus L.
icalycinus(Maxim) Williams)
ol dehate] ¥ 1,500~1,850m A
Ao Hulalal FAuLE XA FZ AFThE
23 9], 1997). SEtTFAZG A E EA
Scmol| A o] A o] Az F o FFFI7 A
oAAFE IAREo| Fol T Z-% 100
Al th 28y B4 Semoll M= 1593
2 A5 Ade ASFE S5 A
UER S shee deFIIF #E5S =
el 15Ut 2 #5st AP T4 50%
ool skt Ao R vyt v 24, &
A7, 59 S <s E4 10cmol
5 3%3"‘ Ao 29 FFd AT Aol
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var.  long-

&
o K
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2

13X 11X
=, WO

Table 6. The growth of Chrysanthemum zawadskii Herb. Subsp. Coreanum (Nakai) Y. Lee Stat. grown under

different soil depth and irrigation time.

Soil  Trrigation . Plant Branch Root Root Fresh
Depth Period Mo(;a)hty Height Number  Width  Length  Weight Dry( %liate C‘ﬁf)ft’ﬁﬂty”
(cm)  (week) (cm) (No) (cm) (cm) (&
1 0 6.2a" 1.9ab 6.0a 7.6de 2.4c 70.5a 46.0a
2 27 2.7bc 1.4bc 2.9¢ 10.9bcd l.4c 57.2ab 29.9¢
> 3 67 3.9bc 0.6¢ 1.1d 4.2e - - -
none 80 - - - - - - -
1 0 5.5a 1.6b 4.4b 14.4b 7.2a 44.9b 46.9a
10 2 0 4.6ab 2.6a 3.9bc 18.8a 4.7b 39.3b 37.9b
3 0 5.1ab 1.9ab 4.1b 9.5cd 1.8¢ 57.6ab 45.2a
none 0 6.1a 1.6b 4.8b 13.2bc 1.8¢ 71.8a 50.4a
* : See Table 4.

“ . All dead or near dead
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Table 7. The growth of Djauthus superbus L. var. longicalycinus (Maxim) Williams grown under different soil
depth and irrigation time.

Soil  Irrigation Plant Branch  Root Root Fresh

Depth  Period MOl FIOWEring yoiobe Number Width Length  Weight ' Rete Chiorophyll

em ey P P emy No)  em) em) @ 0 Content
1 0 56.6 4.0abc®  6.2a 5.3ab  12.8abc 17.0a 63.8ab 40.0a
2 43 27.0 1.8¢c 2.1b 1.9d 7.3c . - -
> 3 67 23.0 3.5bc 3.8ab 2.4cd 8.3bc - - -
none 100 - - - - - - - -
1 0 53.6 4.9ab 4.7ab 4.5ab  152ab 11.4bc 62.7ab 24.6d
10 2 27 335 2.6bc 2.6b 3.5bcd 11.5abc  4.8d 62.9ab 29.3¢c
3 0 43.5 6.4a 5.9a 6.1a 18.4a 7.4cd  72.1a 31.6¢
none 7 46.6 3.7bc 5.9a 42bc  11.7abc 13.0ab  58.6b 35.3b
* : See Table 4.
* : See Table 6.

(Thymus quinguecostatus Celak) s

Aol nigtzl uke & FaTo A
%_:
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o
AL}
0

gee we A 2] =qe 7
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m
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o}shE A EoIThel B, 1993). I
A semoll X BEF7)7E oljdrE @ RoR wuy

|:|_|-|I
ul
2}
He
Ad4y & tH(Table 8)
JALE o] =Row EA 10cmol A= AL 2
o] gtk #FFIVL FEFE AMHoR V. &3 2
2Eo] AFo] 453 AR YEgen HE
EL o A% AFS g A= UEH 2 dTe Y SAERE AR =97tE
E4 10emo e FaRFAME A& AHc] Aol & AMAES FALE JAFWFE
F53 AoZ YEgoy AEEC] Rol 4 A EAY IFFUY wE AEY] ASHES

Table 8. The growth of Thymus quinquecostatus Celak grown under different soil depth and irrigation time.

Soil Irrigation Plant Branch Root Root Fresh

Depth Period Mczlz;)lity Height Number Width Length Weight Dr}; %F;ate
(cm) (week) (cm) (No) (cm) (cm) [€9)
1 0 13.2ab" 13.2b 8.6a 22.4a 7.2b 64.1a
2 13 12.6bc 12.8b 6.6bc 12.2b 8.8b 60.4ab
: 3 93 - - - - - -
none 93 - - - - - -
1 0 12.4bc 21.4a 8.8a 24.5a 18.4a 52.3abc
10 2 0 11.4c 13b 7.2b 14.5b 11.1b 57.1ab
3 0 13.3ab 13.7b 5.6c 20.0a 8.2b 50.6bc
none 0 14.4a 17.8ab 6.5bc 24.7a 12.2b 43.1c
* : See Table 4.

“ . See Table 6.
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