54 (EEEEHE, Vol. 26, No. 2 pp.54~61, 19984 TH)

EoF Fol(core) BAE &3 3 FZA9

Bt 1elol ol %)

VR AAT - 2P

The Evaluation on the exisiting greens of Hwasan Country Club
by undisturbed Soil Core Analysis
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Dept. of Landscape Architecture, Sung Kyun Kwan Univ.

ABSTRACT

The subsurface environment of the root zone area can set the stage for “do or
die” of the turfgrass plant. The good condition of the greens is verified by their
physical properties. Therefore, this study was carried to evaluate on the existing
green of Hwasan C.C. by undisturbed Soil Core Anaysis. We completed the ISTRC
SYSTEM BenchMarking of the undisturbed core samples taken from Green #1,
Green #5, Green #9-‘Best” (left center or “Best’) area, and Green #9-"Stressed (a
ridge) area for the Hwasan C.C.. It was also our understanding that the greens
were in ‘good” to “very good’ condition. The exception might be Green #9-"Stress’
area, which was the stressed area. The stressed area was confined to a ridge
across Green #9. The organic content test results comfirmed the development of
organic layering in depth 0-2.5c¢cm. For the amount of compaction in the upper
root zones and the development of the green’s respective organic layers, the
infiltration rates were high in Green #1, Green #5, and Green #9 “Stressed” area.
The depicted aerification hole might be the probable cause of the relatively high
infiltration rate. Green #9-"Best’ area had a tested infiltration rate of 18.75
cm/hr, Either this area had not been aerified, or the undisturbed sample did not
contain a aerification cavity. The water retention capacity of the undisturbed
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samples was good. When the greens were first constructed, the original root zone
mix({1% organic content) had been relatively low water retention properties. And
the bulk density and the porosity of the undisturbed samples were good. In the
result, all the greens were similar except for the infiltration. Thus, we supposed
that Green #9-"Stressed” area might be mainly influenced by the amount of
irrigation water and the configuration of the green’s surface. There had been a
reduction in the amount of irrigation water as the water retention capacity in the
greens was promoted. Especially, it had gradually become more of a problem as
the green had matured in Green #9-"Stressed” area. Because Green #9-“Stressed’
area was a ridge area. The reduction in the amount of irrigation water might be
the probable cause of the stress in Green #9-“Stressed” area. Our final observation
related to the soil texture and the particle size distribution of the sand. Though
the sand contant of all the tested greens were good, the gravel content of them
exceeded ISTRC Guidelines. In particle size distribution of the sand, the very
coarse and the coarse content of all the tested greens exceeded, but the rest was
insufficient. The stability is a function of the material retained on the 0.25mm
mesh screen. But, the content of all the tested greens was very insufficient.
Though all the greens was serviceable, the coarse root zone sands, such as the
sand in the tested greens, tended to be “unstable’. Thus, we recommend using a
topdressing/aerification sand which should be more in line with ISTRC/USGA
Guidelines.
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et al., 1993; Snow, 1993).
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Table 1. Physical evaluation on the green #1 and
green #5 of the Hwasan Country Club,

Green #l #5 USGA USGA
-Profile |-Guidelines

Infiltration Rate{cm/hr) 5L00 | 6447 ] 5t | 15-30

Water Retention Capacity(%)] 16.20 | 1531 | 10-15 10-20

Bulk Density [gicmf%) 147 | 142 {140-150| 1.4-L7

Capillary 28] 21811 15-20 15-%

Non-Capillary | 17.80 | 19.71 @2 15- 30
Onganic 0-25m 314 | 32| 15-25
0 25-50m | 097 { 1.39{ 1.0-20
Contert %) | o T 089 [ 009 | 0520

Porosity (%)

lto5
(ideally 2-4

Table 2, Physical evaluation on the green
“Best” area and “Stressed” of the
Hwasan Country Club,

#9-) #9-) USGA | USGA

Green “Best’ |"Stressed’| -Profile |-Guidelines
Infiltration Ratelcm/hy) 18.75 4747 1 bwd 15-30
Water Retention Capacity(%)| 1534 | 1516 | 10-15 | 10-2
Bulk Density(g/cm3) 149 148 | L40-150| L4-17
Porsity %) Capillary 23.03 2,46 15-2 15-2%

Non-Capillary | 17.12 | 16.66 e 15-3

_ 0 25m | 406 | 3% | 15-25
Organic [958 50m | 110 | 127 | 10-20

Ttob

Content % ideally -
e e TR IR R T R

22 AR 2o|A(spike) EE A7)
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oA UdA ZAY AAR, HIo| AAE
271&h) 28 d4E 2= QYA TF
i) ol 2% Azeln Boddad 1, d.
2 BrEgez & 2A4¥E 2R A4
TEF (el AFES 24 YE:EE 3 9
dolgty BT BFAL F3F Ao
JeEhGtKE 1, 2). 28y, 28 139 A
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Figure 1. The time lapse photographs of each undisturbed sample,

E ofef 5.0 - 7.5cm Heoldl £XE #7] = AN ode] AR Mmalddd §7]8e =
B Fag A9E o, 2HE Ade AR B Ve EFAAIIN Hedde BedE A
o EFE f7189 FFo] wolr] B0l . it 'T"EXJ’ el Hedge 271 (1
ge Agadd Aoz B (Taylor, e 4718 TF 25 IkAT,
1997). &AYx9} FIFEES AX 2% £ b A& A HA ““ﬂ"é“‘q]l“\: f7180]
A F A Az 2 §71E T STt A, DA (EH) FYdde JALHAS
«]?SHH %5 8HA ‘/}E}ﬁ:D}(Taylor, 1997). Hro o g2 FE2 "\’:}-rr%L & e FE7t
AELS Aslz, RE 2L AR fAL HYthn BEoKE 1, 2. ARH o2, Y
] FzstAl JeRgch aElBRE, 2¥ #9- Aol HFHe] FFE A& ““’3'3]'04 T
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EN, 718 ¥ EA, 4A =V EEX9 & ry #FEHE AT 2o oA
zpolo o8 Aoz HrtsrlE ojH Tt 238 #9-“Stressed” A Holl 2EHAE o}y
ZzA e 18 #9-"Stressed’ AHY = A7 Aoz wadEd dusid, o] g2
A (B A¥% ZRTEE adE £ a3 #99 A Aoy, 2EFHAE AT
o), 238 #9-“Stressed’ A Gl ERE & Az 3 Aoy wgoF Ay o
EfsE A3 By o3 PR B Ro|th, #SE Bo FHule, FeEgdez

t}, duirR o2 wolEd R &Arle] {A#E o] »¥ Z2A A& (evaportranspiration)
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o olaix -olA ARt A9l ZAl
oA o8 FEWA wiFFe FTvte AVIES
o 9N EF4E FEZFS AP AHFH
o2 XY E&E FEFLS UvA A9
o gt doidoz HA Jebdrt(Linde
et al., 1995). @&t FAHAAG L ad9 4
w2 A Gef vletd] o] WA Az, 2E
g o7 7teAE ddEeR g4 €
ok AAZR, o|8 #ZL ARFE :Ele], ad
#9-"Stressed” Ao Z&std F71=Ygo]
AANEHAD Aoz Bt Y #9-"Best’
AHG#H “Stressed A He EY FHolE Hlm
3te W, 23 #9-"Stressed” A oM
57134 st d4E 2z AU TF
i) o] AATk. A, JeA ade] et
¥5g o B uf, #5-FL U Aoz
HsA ", 28 #9-"Stressed” A93 2
FAAGANME B71H22 571239 (hollow
tine cultivation or high pressure water
injection)-& AAsln F713Q #AS$ 22
& AAIBIEE e Aol gy Aot}
(o1&Al, 1994; Murphy and Rieke,
1994).

32 Ed A A ZV| 2=

X7 2de] At A= TsA =
BEAEAE Hrtsr] Haid, ade EA
2 4z 27 BEE BA43ta ISTRC/USGA
7t FAse 71EX 9 vassd, ISTRCY
71EA e USGAS 71&#X & Ea3 Aoz
o] AReEA ZAHAEANE Hrtsted
Bt FAHQ 71EXE AA SR ok

a28& 24E W AHEHE EGNA
Sand(0.05-2.00mm) 9} 2% dFe 89-
100%91dl, ¥4 vE& ade g2y vz
28 HEAE %S Jed Y (Bloodworth
et al., 1993). 2]} Gravel(®> 2.00mm)
o e 71 E 2}k E3, Sand(0.05-
2.00mm)We] Very Coarse(l.00-2.00mm) <}
Coarse (0.50-1.00mm) <] Uz} EXE 7|&X

Boh A JEseH, 1 ofdlda e ZIEAE
ot UA Jelgoh 531, FA (stability) &
Medium (0. 25-0. 50mm) ©ll &1F3te LAkl
A LA™, Sand(0.05-2.00mm) o=
olR-& thEk 40%°l4 Egsta lojot H s}
o, 28y, 249 289 Sand(0.05-
2.00mm)+= Medium (0. 18-0.50mm) 8] #+¥7}
o5 A VEIGTKE 3, 4.

H &, o]zlo] 13 #9-"Stressed’ A goj
vehd 2Eg 29 dQlolgtn #sirlE o
HAgh ol Ze e BEGL ‘B
(unstable)” A& Jepd & i}, ek
a9 Ego] “E< 3t (unstable)” ‘gEio]
|, Alzte] AFE] watx] o 40 EaY
a7 WatelA At wEhA o]e} Ze ¥
Me 434 de BYUE 337 o9y,
ZzZtol i3l Wxe] #eE FPstajol 3
o} shuketd, ofd A dex g7 Fey
HE O AQdres AgstA 23 dedy
ol & & 7] wiEolth v E, ¥ ¢33
Jefol A, gF W E (topdressing) & €71
Ao ISTRC/USGAS 7|&A]d| 2§t
Tt RIWHE AHgste Ao] uiEA sty a4

ok, 3d2 B U (stable)” A

Table 3, Textural analysis on the greens of
the Hwasan Country Club,

(Unit : %)
USDA{mm) | Sand Silt | Clay | Gravel
Depth (.05-2.00{0.002-0.05] €0.002 | >2.00

0.5-25cm | 93.10 0.71 | 259 | 3.60
Green #1 255.0em | 8811 065 | 28 | 843
6.0-7.5cm | 90.29 001 | 360 | 6.10

0.52.5cm | 91.07 L0l | 267 | 52
Green #5 2.5-5.0cm | 90.09 075 | 293 | 627
5.0-7.5cm | 8.31 0,01 | 365 | 803

0.5-2.5cm | 9189 093 | 253 | 465

g;fgf; 2.55.0cm | 89.%6 | 001 | 403 | 670
5.075m | 8.8 | 001 | 331 | 7.83
0.525m | 9249 | 001 | 2.87 | 463
g&gjﬁm 2550m | 878 | 001 | 308 | 813
5.075m | 81.64 | 001 | 29 | 945
ISTRC Guidelines 89-100 | 5Max. { 3Max. | 3Max.
UsGA 89100 | SMax | 3Max. | 3Max.

Recommended Specifications
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Table 4. Particle size distribution on the
greens of the Hwasan Country Club,
Unit : %)

V.C. [Coarse] Medium |M./F.[Fine [VF.
1.00 [ 050 [ 025 [018]015[010]0.65
Depth % Retained on Sieve
0.525m | 15701 37.33] 20.68] 5.48 [ 153 [ 178 | L0

USDA (mm)

S

Green #1 [ 255.0m | 22.35| 3580 | 2128|450 | 1.38 | L50 | 1.30

5.0-7.5m | 15.00 | 40.03 | 25.38 | 5.40 | 1.55 | L63 [ .30
0.52.5m | 11,88 36.20 | 32.03 {590 | 1.58 | 185 | L.63
Green#5 | 255.0m| 1218|3570 | 2040 | 6.60 {203 | 224 | 1%
5.0-7.5m| 18.50 ] 34.88 25,70 5.15 | 1.40 | 1.50 | 1.18
0.525m| 1543 | 38.10 [ 28.40 | 528 | 1.45 | L.68 | 1.55

g;"te‘;#; 255 0em | 19.20] 385 | 2.03| 468 | 150 | 170 | L#0
5075 | 0.5 | 3183 2.3 | 465 | 148 | 163 | L63

o zo |2 1610588 558 10 [173 1.0

Teen

Green ® 1955 0on | 188 2998 2135 [ 433|108 L3811

50:7.5m| 21.88 | 3850 | 1973139 | L15 | L33 | L15
ISTRC Guidelines  |10Max.| 1535 | 40+ [10-15| 2 5Max.

USGA 0Max| AbLeast | NMax | 5Max

Recommended Specifications

2 949 Rtk ®3, BT 2
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3. EFEE BAZ Z43n, BE ™A
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HEgo] FUEez wgdd Aoz HT
$HUES 2IEE RE 1NN FB
Vel

4, 13 #9-"Stressed” A Gl Yehd 2
Edxe AYe 4P Ao W o3
Aoz woltl, a9 HedddX f71E &
o] Z7lge wetr HeEo] He AE
ot BFEE 227 Ao Holn, o
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dolt}, 2EFAE FAT A A 2
el ukgoz Holth uUmz] 19 Fert
G353 Ao B w, BFFE AP Ao
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AN E Fr7Hez BI1AHAE AAS
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5. EAE BEAN3 FA¥, RE 1d9
Sand (0.05-2.00mm) #&F& dFE 71EX
g BEANE #FE vdEdd. 284
Gravel 0 2.00mm)9] &Fe 71EXNE 23
st 4R 27 BXE BN 2, Very
Coarse(1.00-2.00mm) ¢ Coarse (0.50-
1.00mm) 8 BE¥XE 7IEXNEYG 24 JE%
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