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ABSTRACT

This study was conducted to find out suitable rootzone profile, irrigation system, and
turfgrass species for roof turf garden. Treatments of profile with soil amendment were
Mixture 1.  Perlite(PL)60%+Vermiculite(VC)20%+Peatmoss(PM)20%, Mixture II:
PL60%+VC 10%+PM20%+Sand(SD)10%, Mixture III: PL60%+VC20%+PM20% and
Mixture 1V: PL60%+VC10%+PM20%+SD10%+Styrofoam Scm as a drain layer. To test
trickle irrigation for roof garden, intervals of main pipe spacing(50cm, 100cm) and drop
hole distance(15, 20, 30, 50 and 100cm)were treated, To select most suitable turfgrass
species or mixture, Bermudagrass 'Konwoo, Zoysiagrass 'Konhee' and cool-season
grass(Kentucky Bluegrass 80% + Perennial Ryegrass 20%, Tall Fescue 30% + KB50% +
PR 20%)were tested.

In particle size analysis, the soil amendments Perlite and vermiculite showed very even
distribution, however, peatmoss contained mostly coarse particles with fiber over g
4.75mm. Under field moisture condition, vermiculite and peatmoss showed 350% water
holding capacity, on the other hand, sand or Perlite showed 115% and 166%, respectively.
Total weight of soil profile was 139.2kg/m’ with Styrofoam drain layer without sand,
which showed most lightest among treatments. Turf quality also resulted positve with
Styrofoam drain layer installation. On trickle irrigation system, the proper interval of main
drain pipe spacing and drop hole distance were 50cm and 50cm, respectively. In irrigation
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frequency, once per a day for 15 minute irrigation with 2 I/hr showed the best results on
turf quality. Among turfgrass species or cool season grass mixture, warm season turfgrass
fine leaf type zoysiagrass 'Konhee' and Bermudagrass 'Konwoo' showed very acceptable
result on all over the treatments of rootzone and irrigation system. To apply cool season
grasses for the roof garden, advanced reseerches may be needed to establish the proper
soil amendment, rootzone profile, and irrigation system, Application of Bermudagrass
'Konwoo' for roof turf garden also needs successive tests to overcome winter injuries.

Key words: rootzone system, trickle irrigation, turfgrass, roof turf garden.
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Table 1. Mixture and ratio of treatments for soil profile

Treatments Ratio of mixture by volume Drain layer(5cm)
Mixture | (control)  Perlite(PL) 60%+Vermiculite(VC) 20%+Peatmoss(PM) 20% Perlite
Mixture Il PR 60%+VC 10%+PM 20%+Sand(SD)10% Perlite
Mixture il PR 60%+VC 20%+PM 20% Styrofoam
Mixture IV PR 60%+VC 10%+PM 20%+ SD 10% Styrofoam




158 BI=EICIEB|A| A7 HM4E(2003)

Fig 1. Trickle irrigation system for turf soil profile.

Table 2, Specification and interval(cm) of drop hole for tickle irrigation

Items Specification
Diameter x thickness 16mm < 1.2mm
Irrigation pressure 05 ~ 4.0 kgfar
Irrigation amount 24 /hr

Interval of drop hole
Packing size

15cm, 20cm, 30em, 50cm, 100cm
400nyroll (40 * Cntr. 144.000m)

FRP R &(1 ton) E883E Al&3iqich
A7) Fio] e BEE AIT|(R
40mm)E FAsi o I HAFE

"—é .E—(PH-044D, %Ej =40W)% /‘]'%‘5‘}5\’}

£ 2 fose
op of o ffr

12

{1 ok
S

i o d

il
(:)P'
u

O ko
oy =

rlot
i)

2%3H [: Kentucky bluegrass(KB)
80%+Perennial ryegrass(PR) 20%, II: Tall
fescue(TF) 30%+Kentucky bluegrass 50%-+
Perennial ryegrass 20%)S AR&3stgch ‘A
$s g mY w4Y AA%e Tkeelw
2001d 7€ 11¢ dA z=As4ch

21 9 D@

BAAY 84 538 E
@o] AH8EI gl dEolEe)
L 98%7} 4.75mm-~1.75mm
yeue. add ez A
+ 4.75mme] AE BIANA] Rete Hl&]
60%= wif- =toer ole tEFe ARd o
FOJUTHAE 3).

[=]
Azt 24

EQUlERle| SRl wE A, A,

A& o] B Jg vixle T3
A ERES e F 49 Zoh Ax A
Be) 1¢ 2 2AE 1.5kgo 2 714 FANC
U Eobiste] B F7hs 116w 2 Aok
w3 Helolee] 1/ 7 FAE 0.2kgZ )¢
hsion ¥ERE StolM RAZIHE 1.66
2 A4 Jeigoh 8 243 fER A
AL Az A BAE #7 0.1kg, 0.2kgo 2
o rigoy TSR slola] .58 o4

olN

L ok ofl

N



159

4

Sht=sloff Mgkt x|, HA e o AT MA
Table 3. Particle size analysis of soil conditioners
Soil conditi Particle size
o O T 4 75mm*  1.75mm Imm 500um 250um
Soil 20% 75% 3% 5% 2%
Sand 5% 10% 30% 50% 5%
Perlite 98% - 1% 1%
Vermiculite - 91% 4% 3% 2%
Peatmoss 60% 35% 10% 4% 1%
Profile® - - 50% 45% 5%
Green-Soil ® 3% 85% 6% 4% 2%
Tire chip 60% 35% 10% 4% 1%
*Sieve size
Table 4. Weight(g), color and texture of soil conditioners.
Weight(g/m?)
Soil conditioners Moisture Moisture capacity Color Texture
Dry wt. .
capacity /Dry wt.
Soil 1,474 1,617 1.09 Yellow 7
Sand 1,542 1,781 1.15 Grey-yellow 2
Perlite 206 343 1.66 White 7
Vermiculite 141 521 3.69 White-red 7
Peatmoss 208 746 3.58 Red 9
Profile® 750 1,200 1.60 Pink 2
Green-Soil® 385 690 1.79 White-grey 7
Tire chip 611 607 0.99 Black 9
Texture: 1-9(1 = soft, 9 = hard)
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Table 5. Weight of soil profile materials under field moisture capacity
Treatments Soil conditioner(kg/m") 5cm drain layer Turfgrass Total
re Perlite  Vermiculite Peatmoss Sand (kg/m") (Stolon)  (kg/m*)
Mixture | 61.74 31.26 44.776 - 17.1(Perlite) 1.0 155.86
Mixture Il 61.74 13.02 37.3 44,52 17.1(Perlite) 1.0 174.68
Mixture Il 61.74 31.26 44,76 0.5(Styrofoam) 1.0 139.26
Mixture |V 61.74 13.02 37.3 44 52 0.5(Styrofoam) 1.0 158.08
Table 6. Cost of soil conditioners on mixture I and IV in July, 2001.
Treatments Soil conditioner(won/m*) Structure facilities Total
Perlite  Vermiculite  Peatmoss Sand (drain and irrigation) (won)
Mixture | 13,500 6,000 4,000 - 4,500 28,000
Mixture IV 13,500 3,000 4,000 3,500 1,400 25,400
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Table 7. Effect of soil conditioners on turfgrass
quality

Sep. 10, Sep. Sep. Oct.

Treatments 2001 20 30 10
Mixture | 6 6 7 7
Mixture |l 7 7 8 8
Mixture 8 9 9 9
Mixture IV 8 9 9 9

Turf quality: 1-9(1 = poor, 9 = excellent).
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Table 8. Effect of interval(cm) of main-pipe of
trickle irrigation on turf quality(2001)

Inte'rval. of Aug. Aug. Sep. Sep. Sep.
mamn-pipe - oq g9 190 20 30
(cm)
50 5 7 8 9 9
100 5 5 6 6 6

Turf quality: 1-9(1 = poor, 9 = excellent).
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Table 9. Effect of interval of drop hole in trickle
irrigation on turf quality (2001)

Interval of Aug. Aug. Sep. Sep. Sep.

drop hole - "™ “ay" 190 90 30
(cm)
15 7 6 6 6 6
20 7 6 6 6 6
30 7 6 6 7 7
50 5 6 8 9 9
100 5 6 4 5 5

Turf quality: 1-9(1 = poor, 9 = excellent).
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Table 10. Effect of irrigation frequency on Turf
quality (2001)

Irrigation

Aug. Aug. Sep. Sep. Sep.
frequency " T St SR g
(per day)
Every 15 min. 7 6 6 6 6
Once 5 6 8 9 9
Twice 5 6 6 7 7
Three times 4 5 6 6 6

Turf quality: 1-9(1 = poor, 9 = excellent).
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Table 11. Visual turf quality of turfgrass species (2001)

Turf species

Aug. 20 Aug. 30 Sep. 10 Sep. 20 Sep. 30

Bermudagrass ‘Kon woo’

Zoysiagrass ‘Kon hee’

Kentucky Blue 80% + Perennial Rye 20%
Tall Fescue 30% + KB 50% + PR 20%
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Turf quality: 1-9(1 = poor, 9 = excellent).



162 SHEICIEEX] w173 M4Z(2003)

Sgmeke A7) AREES B F7H
¢ $Et A4S AoR BUHY EASY %
3% MBS Wol 8¢ 2 4 UL Bow B

€k

ol
AA

4R 240 AR TLES ] A9
323 WSFESS aejste) ESkEAsl b

Z¥A(15cem, 20cm, 30cm, 50
can, 100em)y& 22l A2leaith. AERE A
Asl7] 98 WBEGagA A, AF GRS
Ztt] ‘A3 9 Kentucky bluegrass, Perennial
ryegrass ¢ Tall fescue 3@ AT &9 F
23S AA F FYe] A5 E vlastsith
EPNEAY dx 4 23 dejolEg 4
AAb Q1AL 98%7} 4.75~1.75mm=E FY
AT g JeEpth 28y JERAE O
AHA wFol 4.75mme| AHE A F
T Hlgol 60%= of¢- E4Th =g Eokg
ste] EYUNEA E stFE AR 23 7
Z A dlolE 17 ©§ A= 0.2kg2 vl %
7o TaEE SolA FAZ7E 1.66
w2 ZA Jebsith B AAMI s ER A
A9 Az A 242 0.1kg, 0.2kge 2 vl$- 7}
mglo TaE sloA] 3.6 olFom
A7} Bol 7kt

Moo lo (o 1

THE ALd stEe A+ 2% 200kg/n

At gw Se] AEF ¥
o £3l5rh 53] 2ERE wjFdEo] xR
Mixture III& 1392kg/m'Z 713 7FH{ 9ot
Eg ZREd e AYFAL ~EZE uF
Zo] 9l Mixture ITI} IVellA] $428}A4] 1}

4 =3k ¥H BEANY FUL AED

28 98 o WA BAE 50em oz
Z1 3

el

rJ
4
2
2
b
N o
Y
] ot
>
= o
PN e O

N 2 oox N ooz o

BE B5 A4 AUA S5 45E e
fov #71% BrE B4AHe) B} 48l

i RS
Hitadlae SRxde] 49 g5
ong EEWSZL A% &4 ZIE A
A T s e dgd g A7t

L 728 9. 2003. 54 HA At &5
243 . SUASFEFG 165 p.
2. AAS. 744, 1998, dx|F 2] EFH)
A AT e A 12(3):215~224.
A%, olAg, 1. 1999. HART T
Ay o] &t #wek A
T AzEgEtn 24 FEAdaTA 21



33~38.

- AES 9] 291, 1998. AHEA 247 &
EAR(ID). 735 143 p.

. AES 9 59l 1999, AHEA 247]&
LALA(I). $35- 196 p.

A 9] 691, 2000. HE =
. A&E5EA. 299 p.

LB 9 1191, 1993, =% #Halo] 7|2
A7 FFAY AT 772 p.

A 5813, 2000. SRR ZEE 9
egke] AAjst vl

A2, 2003. 2 ed 24& A3 A

~N
-

=8 ke

o o o oo N

do

O

10.

11.

12.

13.

112 p.

Beard, J. B. 1973. Turfgrass: science
and culture. 658 p.

Christian. N. E. 1998. Fundamentals
of turfgrass management. Ann Arbor
Press. 301 p.



