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ABSTRACT

The purpose of this study is to identify the proper species of turf and the ground structure for the turf
sports grounds. Analysis jtems are particle distribution of sand and gravel, saturated hydraulic
conductivity, soil hardoess, and turf growth. Results of this study are as follows.

1y The particle distribution of sand used in the muiti-layer rootzone is within the upper limit of the
standard level. The diameter of mid-size grain(Ds) was (.02nn and the value of uniformity {Dso/Dw) was
3.93. The particle size distribution of sand vsed in the single-layer rootzone was beyond the standard level
as Ds»=0.86 and Dw/Dw=8.86

2) Saturaled hydraulic conductivity of the sand was higher in the multi-layer rootzone than n the
single-layer rootzone while bulk density was vice versa.

3) Swrface bardness was high on Kentucky bluegrass+perennial ryegrass compared to zoysiagrass
probably caused by root density.

4) Visual covering and visual rating were highly evaluated on zoysiagrass within summer while better
evaluated on Kentucky bluegrass+perennial ryegrass throughout fall to spring.

5) Visual color was better evaluated on Kenlucky bluegrass+perennial ryegrass than on zoysiagrass
throughout the year.

These studies are demanded urgently according to increase in interest in the ground and turf species of
the turf sports ground because of World Cup 2002,
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Figure 2. Single-layer rootzone
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Table 1 Particle size distribution of roctzone sand
Very & |
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=] 0L /‘
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Figure 3. Cumulative curve displaying particle size
distribution of sand

Legend: #° multi-layer rootzone sand.
A simgle-layer rootzone sand
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Table 2. The bulk density and saturated hydrauiic

conductivity of rootzone mixture,
intermediate layer material, and pea gravel

Roolzone Muitr-layer rootzone Smgeniayer

method roolzone

Materals Rootzone | Intermediale ! Pea Rootzone
sand layer sand | gravel sand

B (g/en) 169 174 168 177

S*(en/hr) 4108 1,120 1081 2941

* hulk density: "¢ saturated hydraulic conduchiwnty
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Table 3. Soil hardness affected by rootzone
construction methods and turfgrass species

Sail 1958 1999
Hardness(mn)| 21 Aug. | 9 Sept. | 14 Sept. | 26 Sepl. | 4 May
Rrolzone
M 138 129 128 127 118
g 144 143 126 145 121
LSD{00w) Ng 13 NS ns NS
Turfprass
Species
K+ 161 153 148 1566 141
z 121 114 1056 116 99
L3D{a.05) 12 13 19 09 14

" Melhod of multi-layer roolzone

*t Method of single-layer root#one

° Kentucky bluegrass+Perenmal ryegrass
9" Zoyslagrass

" statistically none significant.

MNole' Seeding was made on May 23, 1998
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Table 4 Covering rate affected by rootzone construction methods and turfgrass species

1998 1995
Covenng Retel%) ™ 7 T ey | 7 Aum | 21 Aug | 7 Sept, | 14Sept | 26 Sepl | 170l | 4 May
Rootzone
Method of mulb-
yer rotzone 187 700 850 825 900 00 942 1000 842
Method of smgle- 08 700 8538 858 923 %08 067 1000 853
layer mootzone
LaD{005) Mg N3 M5 NS NS NS NS NS e
Turfgrass Species
Kentucky bluegrass
+ Perennl ryegmss | 5 758 508 775 850 87 9CA 1000 1000
Zoysiagrass 45 642 50 908 93 592 1000 1000 00
1L.SD{0 05) 29 74 84 65 53 69 54 NS 72

** glabistically none significant,
Mote: Seeding was made on May 23, 1988
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Table 5. Visual rating affected by rootzone construction methods and turfgrass species

1998 1999
Visual rating 7 Avg. | 2L Aug | 7 Sepl. | 14 Sept. | 26 Sept. | 17 Ocl. | 19 Nov.| 4 Jan. | 17 Feh. | 20 Mar. | 4 May
Rootzane
Method of mult- 68 6.l 74 85 72 76 69 53 49 50 73
layer rootzone
Melhed of single- _
layer rootzone 68 63 76 B.7 75 73 67 2.3 419 a0 71
LSD{{.0a) ns N3 NS NS NS M3 N3 NS NS NS NS
Turgrass species
Kentucky hluegrass 61 54 10 57 71 53 gl 60 L} 60 46
+Perennial ryegrass
ZoyelapTass i 6.9 80 75 78 71 55 40 410 40 58
LSD(0.05) 11 07 03 10 06 06 03 03 03 03 05

" gtatistically none sgmificant.
Note: Seeding was made on May 23, 1938
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