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Correlation of Soil Physical Properties and Growth of Turfgrass
on the Ground of Olympic-mainstadium
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ABSTRACT

This study was conducted to analyze the correlation of soil physical properties and growth
of turfgrass on the ground of Olympic-mainstadium. Soil hardness and turf visual quality
were measured at 77 plots (10 mX 10 m divided each) independently and analyzed correla-
tion later. Physicochemical properties of the topsoil analyzed from three typical levels of
the severely, moderately, slightly compacted areas. The ground showed high hardness at the
center circle and the goal line, but low at the end line areas. On the contrary, visual quality
rate of turfgrass was low at the center circle and the goal line, but high at the end line
areas. The correlation was shown a significant negative value on soil hardness between turf
visual quality. Soil hardness seems to be accelerated by the improper soil texture of sandy
loam which contained a large amount of finer particle of silt (10.7%) and clay (11.1%)
which values exceeded for USGA (United State Golf Association) recommendation.
Deterioration of turf quality resulted initially from improper construction and followed by
high soil compaction with continuous uses of the ground without proper maintenance. To
perform the international quality of the turf ground, the initial construction procedures
should be followed by standard specifications of sport ground.

Key words: Olympic-mainstadium, ground, compaction, turfgrass, soil hardness, USGA,
specification
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Fig. 1. Visual quality of turfgrass on the ground of Olympic-main-stadium (1=poor turf, 9=ideal turf).

Table 1. Visual quality of turfgrass on Olympic-mainstadium

A* B C D E F G
@ 6.0 6.5 55 45 6.0 7.0 6.5
@ 6.0 6.5 6.0 5.0 5.0 6.0 6.0
) 55 6.0 6.0 5.5 5.5 6.0 6.0
@ 6.0 6.0 6.0 5.5 6.0 55 5.5
® 5.5 6.0 6.0 55 6.0 5.5 6.0
® 55 5.0 6.0 5.5 6.0 5.5 6.0
@ 55 6.0 5.5 5.5 5.5 5.5 6.0
® 6.0 55 5.5 6.0 5.5 6.0 6.0
® 6.0 6.0 5.0 5.0 5.0 5.5 6.0
© 6.0 6.0 6.0 5.5 55 6.0 6.0
@ 6.5 6.0 6.0 5.0 6.0 55 6.0

*D~{D are side line and A~G are end line.
YA visual quality was rated on a 1~9 scale: 1=poor turf, 9=ideal turf condition.
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Fig. 2. Distribution of soil hardness on ground surface of Olympic -mainstadium with Lang Penetro-

meter.

Table 2. Measurement of soil compaction by Lang Penetrometer on Olympic-mainstadium ground

At B C D E F G
ot 3.6 3.8 3.6 7.0 5.6 6.5 5.0
@ 5.1 6.1 4.6 5.3 5.3 5.6 5.1
Q 56 53 5.1 6.8 5.5 5.8 6.0
@ 4.3 4.8 5.5 6.3 5.5 5.5 53
® 5.8 6.3 6.3 6.0 5.8 46 4.6
® 5.8 5.5 5.3 6.4 58 5.8 5.1
@ 46 5.3 6.3 5.1 5.0 5.3 48
® 4.6 4.6 6.0 5.8 5.1 5.8 6.1
© 48 4.6 58 6.0 5.6 6.1 5.8
@ 4.3 4.8 5.0 5.8 5.1 5.6 5.0
@ 4.5 5.0 4.8 5.5 5.1 4.3 4.1

YD ~(D are side line and A~G are end line.

0~1: 0 kg/em®, 1~2: 4.0 kg/em®, 3~4: 8.1 kg/em®, 4~5: 16.2 kg/em®, 5~6: 20.2 kg/em®, 6~7:

24.2 kg/em® by Lang Penetrometer.
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Fig. 3. Correlation of soil hardness and visual twrf quality on the ground of Olympic-mainstadium.

Table 3. Variation of porosity, bulk density and hardness at different soil depth on Olympic-

mainstadium ground

Soil hardness (KPa)

Total porosity Bulk density

Depth

15em 830cecm 45em 60 cm (%) (g/cms)

Severely 3194 a° 3292a 3552a 4000 a 50.68 a 1.28 a
compacted area

Moderately — ori0b 30392 33132 36192 4771 a 136 a
compacted area

Slightly 2264 b 2320b 2639b 2880 b 5119 a 1.27 a

compacted area

’a, b Means within a column with different superscripts are significantly different (P<0.05).
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Table 4. Chemical and physical properties of topsoil on Olympic-mainstadium

! Concentration of  CECY . . .
y . . . P
An pH EC P oM’ cation (cmol Aal.‘tld(? size - Soll
ea (15 . distribution (%) text-
15 oy (0 (mghe) () _ (cmolkgso) /g >
Ca™ Mg™ K Na soil) Sand Silt Clay
Severely o7 15209 0.16 200163 294 283 079 029 009 695 7678 1298 1094 U
compacted area ¥
Moderately  r 00 7450 012 209357 232 215 061 028 008 560 7955 1058 987 SL
compacted area
Slightly ¢ 44 10374 017 208281 246 251 079 027 008 678 7812 933 1255 SL

compacted area

100
-300

Recommended 5.5 Under
range 65 200

0.01
-0.05

0.5
-1.5

05

02 05 02 02
-1.0 05 -05

over under under

510 60% 5% 3% s

and

YEC=electric conductivity, T-N=total-nitrogen, P=phosphate, O,M=organic matter, CEC=cation ex-

change capacity.
*SL=sandy loam.
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