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ABSTRACT

This study examined the growth of herb plants in response to irrigation on a green rooftop area in order to select
herb plants that can be used for rooftop greening. Apple Mint (Mentha suaveolens), Lemon balm (Melissa officinalis),
Spearmint (Mentha spicata), Pineapple sage (Sa/via elegans), Choco Mint (Mentha % piperita ‘Choco Mint’), Ox-eye Daisy
(Chrysanthenum leucanthenuim), Roman Chamomile (Anthenis nobilis) and Thyme (Thymus wulgaris) showed increased
growth when irrigated. Conversely, Lavender (Lavendula angustifolia), Peppermint (Mentha > piperita), Vicks Plant
(Plectranthus tomentosa), Feverfew (Tanacetum parthenium), Rosemary (Rosmarinus officinalis), Tansy (Tanacetum wulgare),
Lemon Verbena (Aloysia triphylla), Heliotrope (Heliotropium arborescens), Soapwort (Saponaria officinalis) and Lady’s
mantle (Alchemilla vulgaris) demonstrated satisfactory growth regardless of irrigation. Peppermint, Tansy, Lemon Verbena,
Soapwort, and Lady’s mantle seem to be suitable for green rooftop because of their overwintering ability and drought
hardiness. Pineapple sage, Apple Mint and Thyme would seem to be inappropriate for rooftop greening because they showed
negative growth response to drought and failed overwintering. Although Spearmint, Lemon balm, Choco Mint, Ox-eye Daisy
and Roman Chamomile had reduced growth during dry conditions, they were able to overwinter satisfactorily and can
be used as rooftop plants with irrigation.
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chemilla vulgaris) 5 % 185 FAIANEE o3I} B

A& 3 inch potell 2AE 19 FEE Folste] ARSI S239] QF AAA S A AWHET 257} Fo} vl

o, E?ﬁﬁ 2010 3€5E 2012 3¥€7HA] AFddista 7yste] AEA 0] ARSI EG Ul FESE] TS BolA]

3% E SeA At AAEGE B gl A, AEHR] H7E SAHBE, SAEsE Al RbAQl AAE

E, -L]E_E’Z:, o ES e §453H8 JTEGSE ) HE TYs HH AFANE ARste] J71H0RE XE&H

W 74U (Eco & Bio(F), 2010) < AHEstGoH, = Al HFE AAstolol st AEd o EYE] drEe

2 TR TEE dA] 8l ntaEAs ARESiT kst BAJO] akS whom AEA| o] 9wk 71448, A
B FH/, ApiAIZIol whet 2fel7t vk SRR Al

2. Alsldi we} zpo|7t Qlof Shakgo] B2 A7)elE A5t A
TS STAK d3te S FRY F gloe A BY

SHAAA A 7|7HE S A5 A2 7E AFAN W 5
B Ao A= JFS ZAker] fs) EARS] EP-16(50x
50x10cm 2418 &)l 72} 954 AAleiact Ad+e @
T AT} FHAF AYFE rleH, 3 iHEoE ol
218k9ek 4 AgFoll= Gardena Co.2] Water Computer
C10602 o]-&3te] dFdoll 334 ApFArdct T A
Tl Ax717F A&E o] A Eo] YA $-37F 9l Wt
i ArElsinh B9l B8 A4S AR 918 Moisture
meter(W1 1000N) & o83t BEY $8(%), EY EC(mS/
m), E¥ 25 (C0) & At ZARIES S50 E 2
Aem), ZF(cm), B (em), FE(cm), A% 0] (cm), Al
250N, A3 w8 (emd), 717 5 2ABIG, o153
o =8 9F AFE AU CH, A/, IAF o A
=9 93] 5& ARGt S 271904
&otH 7] 98] chlorophyll fluoremeter(Opti-Sciences, OS-
30p) & o]&3le] A=A 7l Al= AEHAS SA AT
Fo(minimum fluorescence) ¢ Fy(maximum fluorescence) &
A3k, okl Aol o3l Fy/Fy 3= 138k%

Fv/FM = (FM_FO) / FM

Fy/Fue EZ3HE m7/lH<E4 2159 photosystem 11
HhS- Al AU AtE S et A7e A8 Fy/Fy #0
0.79~0814 Atolell Al ZgEthMaxwell and Johnson, 2000).
ZEYAE W2 AEE ojHT} U gk UeRiTh ZF A
7F fo HAES PCE SAS(Statistical Ananysis System)
90 Z2IHE o]g3l ANOVA £4S AA5 tHKnow-
ledge & information Officer of Rural Development Admin-
1strat1on 2008). 72+ AR BAFEAC 98 Fode Adst

3, Duncan®] B $l A4S AAlste] Fo3< Aol&
p<0.05 FEOE BT

98 sr=xzsks|X| X 463 15(2018 2%)

o] JHLocasio and Smajstrla, 1996).
S A BB A4E A T BEoke] BEF &
A

J

Qe ZAH AN Table 1 32), #5442 A £ BCH 78
ol Hlsl e A0 UEson, 53 Bzl ZIHE,
TRINZEA 0]R], HERENA 05 mS/em o A Uebst
o SR A BEAE) % B LEE 597 897
A A AT, BFLEE 71T AT Yegon, 73

S AN S AOE Uehith EF, A7} Ad4S E
% LEE ZE AR B EFLEY A9 ARy
2
3

TR uoron, 899 EYRER 15T mute g vtk
AHE 28 pot ] EFLEE A7) Ad5E 35 Ae)
79} P

5
o, Aol AE, ARE S0 $& ARINE Ba, &
FAGNA AR FS ABRE 2TUE, BAREA
A, 23olRlE, EHE, B, 9K, S2ololdo]), AR
2 SN, T AL A} 2 4
2E BIs, A5 A, 22043, AT,

: SIS 2N

Y 21‘51 A E}.



=SR[N SEAIS0| Ao TME

Journal of the Korean Institute of Landscape Architecture 185

Table 1. Soil physical characteristics of the plots in response to irrigation on a green rooftop

] Soil EC(mS/cm) Soil temperature(C)
Kind of plants Treatment
May June July August May June July August
Irrigation 018 0.14 018 017 9.77 893 10.87 12.65
Vicks Plant —
No irrigation 0.16 0.38 0.55 017 10.40 947 1227 13.30
) Irrigation 052 043 0.33 0.36 11.07 9.77 1340 1354
Choco Mint —
No irrigation 0.14 019 0.00 0.09 11.07 993 1393 1377
Irrigation 0.66 0.61 0.50 052 10.77 997 1173 1312
Pineapple sage
No irrigation 044 0.71 0.04 018 10.73 10.20 10.13 1355
Irrigation 031 0.34 0.31 0.32 10.60 913 11.27 1328
Spearmint - -
No irrigation 0.10 0.12 0.00 0.06 10.10 847 11.50 1346
) Irrigation 031 0.34 0.29 0.35 10.60 8.67 11.20 13.02
Peppermint
No irrigation 0.10 0.05 0.26 0.26 10.10 9.07 10.10 1344
Irrigation 0.37 0.32 0.34 0.34 937 913 11.37 12.60
Lemon balm
No irrigation 019 012 0.00 0.05 803 847 10.80 1312
Irrigation 0.24 0.24 0.19 0.24 940 9.37 1170 9.39
Rosemary —
No irrigation 0.12 0.04 0.00 0.08 9.63 8.27 12.27 8.95
Irrigation 0.64 0.46 041 - 9.80 9.30 1253 -
Apple Mint
No irrigation 041 0.36 013 - 9.33 9.27 1373 -
Irrigation 0.30 0.35 0.29 - 10.07 8.60 1250 -
Lavander
No irrigation 0.28 0.25 0.07 - 9.73 847 1217 -
Irrigation 0.37 047 0.32 - 9.90 9.20 13.20 -
Tansy —
No irrigation 0.19 0.16 0.00 - 8.23 8.00 14.90 -
Irrigation 027 0.24 019 - 10.13 913 13.60 -
Lemon Verbena
No irrigation 0.15 0.10 0.05 - 933 833 15.27 -
Irrigation 0.38 0.33 0.23 - 9.33 773 1420 -
Ox-eye Daisy - -
No irrigation 0.18 0.23 013 - 8.53 8.10 12.33 -
Irrigation 0.26 0.21 019 - 943 9.00 12.67 -
Feverfew
No irrigation 014 017 0.06 - 9.07 8.67 10.77 -
Irrigation 0.36 0.35 0.36 - 893 8.73 10.83 -
Roman Chamomile
No irrigation 021 015 0.09 - 9.07 913 1343 -
) Irrigation 0.21 0.22 0.21 - 893 8.83 13.80 -
Heliotrope —
No irrigation 0.18 0.15 0.09 - 847 893 12.57 -
Irrigation 0.25 0.23 - - 793 8.30 - -
Thyme
No irrigation 0.11 0.13 - - 8.60 793 - -
Irrigation 0.20 0.20 - - 813 8.27 - -
Soapwort —
No irrigation 0.15 0.12 - - 7.60 847 - -
Irrigation 0.21 018 - - 8.37 853 - -
Lady’s mantle —
No irrigation 0.26 0.17 - - 8.60 6.97 - -
S A S EAE A9 WA (cm?) 2 Ho) 24 (cm) & ZIRE, BRIGEA o)A, HHTE, HERE, ehx], T
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Table 2. Characteristics of maximum growth of herb plants in response to irrigation on a green rooftop
Kind of plants Treatment Plant height(cm) Leaf width(cm) Leaf length(cm) Shoot length(cm) No. of shoot(ea)
Irrigation 9.35+0.39 1.3940.05 1.70+0.06 15.340.48 756%1.57
Vicks Plant -
No irrigation 15.3740.30 1.39+0,51 1704005 13.21£1.21 7.320.56
Irrigation 27.62+1.36 344050 2.02+0.13 2310+1.24 10.18+0.47
Choco Mint .
No irrigation 17.38+1.09 2.01£0.08 344013 23.09+0.80 10.19+0.35
Irrigation 37.36+1.74 326008 7.22+0.16 34.77+1.79 8.59%0.50
Pineapple sage
No irrigation 36.67+1.98 3.26£1.90 7224047 34.78+0.16 7.2240.33
Irrigation 195241.13 2.06+1.29 3.09£0.18 14.4841.29 6.81+0.66
Spearmint
No irrigation 18.30+0.98 1.02+0.06 2.8010.11 13.25+0.82 468057
Irrigation 45.26+2.04 1.72+0.07 3142015 36.94+2.33 13.40+0.78
Peppermint
No irrigation 43.96+2.03 2.09+0.15 3.90+0.07 36.94+2.36 13.40+0.79
Irrigation 4.12+1.36 3.04£0.20 4131012 1756+1.41 3.09+0.38
Lemon balm —
No irrigation 19.86+1.05 3.18+0.14 4.13+0.07 13.69£1.27 2.90%0.50
Irrigation 1387+0.19 0.39+0.01 2.700.08 7.30£0.12 8.18+0.40
Rosemary —
No irrigation 1352+0.28 0.37£0.01 2.57+0.06 711x0.21 8.55%0.36
Irrigation 72.83+0.89 2.22+0.07 2.850.08 48.16+1.81 7661017
Apple Mint -
No irrigation 61.35+1.24 2.00£0.07 2.630.13 37.67+1.46 722011
Irrigation 26.78+1.03 13.19+0.05 0.690.11 11.1740.69 13.1940.72
Lavander
No irrigation 19.24+0.99 3.16+0.04 0.61£0.12 12.41+0.54 11.07+0.63
T Irrigation 55.52+2.46 0.93+0.08 281003 15.35+0.47 8.6620.40
ans
Y No irrigation 47374245 0.77+0.05 2.65+0.09 13.20£0.59 5.630.27
Irrigation 2341+092 1.00£0.02 4.060.14 18.13+0.64 8.85%0.46
Lemon Verbena —
No irrigation 23.87+0.95 0,96+0.02 3.78+0.12 19.22+1.02 10.26+0.30
Irrigation 504%0.14 1.98+0.07 382017 5.28+0.33 70.8143.30
Ox-eye Daisy -
No irrigation 355%0.12 1.92+0.06 3.09£0.10 3.700.14 60.5943.92
Irrigation 50.33+1.71 2.39+0.17 4.50%0.30 42.7142.05 3.0420.30
Feverfew —
No irrigation 51.44+157 3.19+047 6.08+0.22 39.84+1.52 3.72+0.38
Irrigation 35.050.69 0.10£0.00 0.50+0.00 11.78+0.55 8114041
Roman Chamomile
No irrigation 26.21+0.89 0.10£0.00 0.50£0.00 7,980.90 6.88+0.56
) Irrigation 13.01+0.49 1.5620,07 3.09£0.12 7.8240.75 1.96+0.16
Heliotrope —
No irrigation 13.91+0.50 1.31£0.05 312011 9.20+0.90 1.55%0.16
- Irrigation 25.10+0.80 0.44+1.28 0.53+0.45 10.00+0,01 5.09%0.01
e
v No irrigation 17.561.30 0.42£0.01 0.52+0.01 11.43+1.23 3.6910.42
Irrigation 24.70+1.53 1.85+0.05 4.07+0.15 15.8041.11 4.92+0.54
Soapwort —
No irrigation 2349+1.47 1.7240.04 516+1.15 16.25+0.99 4.48+0.30
, Irrigation 6.59+0.16 350011 3.60%0.22 4.070.18 50.92+1.59
Lady’s mantle
No irrigation 5.200.19 3312013 2.890.11 4.85%0.19 38.22+151
* means standard deviation.
t2mis, AZERT 02 A=l vlel =2 F3 T&S Hol 3 2EH A
S A FFAPe wE SHAEY] 2EY A Wk o B AAge g A= AEY A v 2%
& 42 R W 42 A0® UehdthFigwe 2 32). 2 99 AT HAHE 4TS BT 249 AF AAA
B AoIAE F3 Fy/Fy go] 07950 & A0 ekt Wk Al Auhiek 210k 3 widke] Zstel AEAe) F4
SAZIZGARE BUAA) S Y BEES BelAE AS A8 EF ) FRET0) % BT A% Bt 2
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Figure 1. Comparison of ground coverage(cm?) and plant height(cm) of herb plants in response to irrigation on a green rooftop area

Legend: 1: Vicks Plant 2 Choco Mint 3: Pineapple sage
7: Rosemary 8: Apple Mint 9: Lavander
13: Feverfew 14: Roman Chamomile  15: Heliotrope

4: Spearmint 5. Peppermint 6: Lemon balm
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Figure 2. Chlorophyll fluorescence responses of herb plants in relation to irrigation

Legend: 1: Vicks Plant 2: Choco Mint 3: Pineapple sage 4: Apple Mint 5: Lavander 6: Roman Chamomile 7: Spearmint
8" Peppermintt 9: Lemon balm 10: Tansy 11: Lemon Verbena 12: Ox-eye Daisy  13: Soapwort 14: Lady’s mantle
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significant difference on plant growth by Duncan’s multiple range test(~=0.05).
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significant difference on plant growth by Duncan’s multiple range test(A=0.05).
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Figure 6. Ground coverage(cm?) of several plants showing no difference to irrigation treatment on a green rooftop area. “Different letters
indicate significant difference on plant growth by Duncan’s multiple range test(~=0.05).
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Table. 3. Wintering and green rooftop application of herb plants on a green rooftop area in the central region of Korea
Plant name Overwintering (%) Cold injury index? Plant color in winter Grovth response Greenl rogftop
Irrigation No irrigation application
Choco Mint 100.0 1 Green +¥ - Good
Pineapple sage 0.0 5 Brown + - Poor
Spearmint 96.0 5 Grey green + - Medium
Lemon balm 56.0 3 Grey green + - Medium
Apple Mint 0.0 5 Brown + - Poor
Ox-eye Daisy 100.0 1 Green + - Medium
Roman Chamomile 94.0 5 Green + - Medium
Thyme 0.0 5 Brown + - Poor
Vicks Plant 0.0 5 Brown - + Medium
Peppermint 100.0 1 Green - + Excellent
Tansy 100.0 1 Green - + Excellent
Rosemary 0.0 5 Brown A A Medium
Lavander 0.0 5 Brown A A Medium
Lemon Verbena 100.0 1 Green A A Good
Feverfew 0.0 5 Brown A A Medium
Heliotrope 0.0 5 Brown A A Medium
Soapwort 100.0 1 Green A A Good
Lady’'s mantle 96.0 1 Green A A Good

“1: 0(no injury) ~20%, 2: 20~40%, 3: 40~60%, 4: 60~80%, 5: 80~100%(dead).
Y+: good, A medium, - poor.
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