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Characteristics and Correlation between Green Management
Practices and Speed in Korean Golf Courses

Lee, Sang-Jae* - Shim, Kyung-Ku** - Huh, Keun-Young**

“Yong-Pyong Resort Ca., Ltd., Golf Course Advisor
“Dept. of Landscape Architecture, Sung Kyun Kwan Univ.

ABSTRACT

This study is carried out lo investigate the characteristics of green management praclices and green
speed(i.e., ball-rol}t distance) on 129 Golf Courses in Korea, and to explain the effects of management
praclices that affect green speed. Data collecled from green-keepers were subjected to frequency,
correlation analysis, and mulli-regression analysis using SPSSWIN(Statistical Package for the Social
Science). The resulis are as follows.

1. In spring mowing height, 3.5-4mm appeared the highest [requency(44.4%) and 4-4.5mm mowing
height appeared the high frequency(41.0%). In summer mowing height. 4.5-5mm appeared the highest
frequency(51.3%). In fall mowing height. 4-4 5mm appeared the highest frequency(41.0%).

2. In N-fertilizing amount of February and November, O{zero) g/m” appeared the highest frequency. In
N-fertilizing amount, of June and July 0-2 g/in® appeared the highest frequency. In N-fertilizing amount.
of March, May, August, and Seplember 2-4 g/m? appeared the highest frequency . In N-fertilizing amount.
of Octlober 2-4 or 6-8 g/m? appeared the highest frequency.

3. In spring topdressing times, 3-6times appeared the highest frequency(52.6%]). In spring topdressing
amount, more than 2mm appeared the highest frequency(35.9%). In summer topdressing limes. 0-3times
appeared the highest frequency(71.8%). ln summer topdressing amount, 0.5-{mm appeared the highest
frequency(46.2%). In fall wpdressing times, 0-3times appeared the highest frequency(47.4%). In fall
topdressing amount, more than 2mm appeared the highest frequency(35.9%).

4, In spring irrigation times. 3-4times/a week appeared the highest frequency (30.6%). In spring
irrigation amount, the irrigation below 3mm/day under appeared the highest frequency(38.7%). In



(ke aM83E, Vol 28.No 4

summer irrigation limes. 4-7Tlimes/a week appeared the highest frequency(38.9%). In summer irrigation

amount, 5-10mm/a day appeared the highest frequency(45.2%). In fall irrigation times, 2-3times/a week

appeared the highest frequency(36.1%). In fall arigation amount, the irrigation below S5mm/a day under

appeared the highest frequency(45.2%).

3. In spring aeration times, 2 limes appeared the highest frequency(55.2%). In spring aeration depth,

5-10mm appeared the highesi frequency(81.6%). In fall aeration times, | time appeared the highest

frequency{82.5%). In fall aeration depth, 5-10mm appeared the highest frequency(86.8%).

6. In spring
summer green speed. 1.98-2.2

2.28mm appeared the highest [requency(38.8%).

green speed, 1.98-2.28 or 2.59-2
8mm appeared the highest frequency (40.9%). In fall green speed, 1.98-

.B9mm appeared the highest frequency (32.7%). In

7. The factors which affect green speed were mowing height, N-ferlilizing, season, topdressing,

irrigation, and aeration. Verlical mowing did not alfect green speed. The order of the relevant important

factors was mowing height > N-fertilizing > season > lopdressing > irrigation > aeration. Mowing height

and N-fertilizing were the most important factors in green speed. As mowing leight decreased, green

speed always increased. As total N-ferlilizing amount decreased, green speed increased. In summer, green

speed decreased remarkably. As topdressing times increased and the topdressing amount decreased, green

speed increased. As trrigation limes increased and irigation amount decreased, green speed increased.

Key Words @ green speed, mowing height, irrigation, fopdressing, aeration, vertical mowing,
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Season vanable | Dummy vanable program Dummy variahle
DUMZ | DUM3
IF(season=1) DUMZ=0
S =1 0
P en—1) DUM3=0 0
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TJable 4, The seasonal mowing height of Giolf Course
Creen in Korea

Vanable Fraquncy Vabd Percenl{%)

3-35mm g 77

Spring 35-4nm 52 444
Mowing 4-4.50m 48 410
Height 43-30m B 51
1\ 2 L7

3-35am 4] 0

Surmmer 35-4dmn 6 31
Mowng | 4-45mm 19 162
Heighl 45-5mm A0 513
5m 32 274

3-3.5m 5 43

Fall 35-4mn 4 363
Mowing 4-4 5o 48 410
Height 45-5i 18 154
S 3 26
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Table 5. The annual fertilizing times of Golf Course Green In Korea

Vanable Frequency Vald Percant(%) Vanahle Frequency Vald Percent(%)
0 25 758 0 3 103
1 3 7 1 11 370
February 2 0 il July 2 5 172
{time) 3 0 0 {tmme) 3 6 07
4 0 0 4 3 103
417 0 0 45 1 34
0 3 91 0 2 6.7
1 13 394 1 8 267
March 2 9 273 August A 7 233
(bme) 3 8 242 (fime) 3 8 267
4 0 0 4 5 167
4 0 0 4% 0 0
0 0 0 0 0 D
1 7 26 1 8 258
Aprl 2 11 355 September 7 10 323
(tme) 3 9 280 {hime) 3 8 258
q 20 4 3 a7
Iy 4] 0 15 2 65
0 0 0 a 1 az
1 10 323 1 7 226
May 2 1o 323 October i 14 452
{time) 3 ) %58 {trne) 3 9 290
4 3 97 1 0 0
1y 0 0 4} 0 0
0 0 0 0 6 200
1 10 23 1 18 600
Jume ) 13 419 Iovember 2 3 100
(time) 3 6 194 {time) 3 3 100
4 1 32 1 i 0
4 1 32 15 0 0
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Table 6 The annuat N-fertlizing amount of Golf Course Green in Korea

Vanable Frequency Valid Porcent{%) Vanahle Frequency Vald Percent(%)
0 27 87 0 g 250
0-2 3 47 0-2 19 613
2-4 1 32 2-4 1 a2
F(e;mgf 16 0 0 Juy 16 2 85
68 0 0 {e/m) 63 0 o
8-10 0 0 810 0 0
10 0 0 10 0 0
0 2 6g 0 1 125
0-2 5 172 0-2 1 344
2-4 1 79 2-4 15 500
March - :
() |16 6 207 pues 1 51
g/l {g/m’}
68 3 103 68 9 )
8-10 1 34 810 a i
10 » 1 34 10 0 0
0 0 0 i 0 0
0-2 4 121 0-2 1 30
A -4 8 242 —— 14 424
L
) |48 13 2 e |46 10 303
(g/m)
-8 § 182 6-8 7 712
8-10 0 D 810 0 0
10 2 61 10 1 30
0 0 D 0 1 32
02 5 152 0-2 5 161
May 2- 5 :
ay 4 11 33 Oetober 4 10 323
(g/m* 4-8 9 27.3 . 4-6 5 161
- {g/ 1)
6-8 7 212 68 10 323
8-10 0 C 58-10 0 0
10 ) 0 G 10 0 0
0 Z 63 0 13 408
02 11 55 02 11 344
June 2-4 9 250 Noverher |24 5 156
(g/m) 46 7 226 () 46 3 94
5-8 2 65 68 0 0
510 0 a 8-10 0 0
00 0 0 10 0 0
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Table 7 The seasonal topdressing times, period, and
amount of Golf Course Green in Korea

Vanable Frequency | Vahd Percent(%)
0-3 10 263
Topd:esang 36 20 526
Times 69 4 105
{fme) 9-12 3 78
12-15 1 26
3-5 12 316
Topchesemg 6 2 53
4-5 11 289
Spang | Fertd P 12 3l6
{month)
5 0 0
5-6 1 26
0-05 g 124
Tepdreseng | 05-1 7 179
Amount 1-15 2 51
{mm) 15-2 10 256
2% 14 350
0-3 28 718
Topdressing 3-G 8 205
Times 6-9 3 77
[ime) 9-12 0 0
12-15 0 0
Toodressing 7 5 152
Summsar|  Pered 7-8 25 758
{month) 8 3 91
0-03 11 282
Topdresaing | 05-1 18 462
Amount 1-15 2 51
{mm) 15-2 3 77
2% B} 128
0-3 18 474
Topcizsaing 36 14 368
Times 6-9 3 79
(Lme) 4-12 3 79
1215 0 0
Topdressing 8-9 2 56
Fal Periud 8-10 4 111
{manth) g 8 b3
9-10 a7 Tho
005 3 205
Topdressing O h-1 7 170
Amounl 1-15 2 hl
{mm) 15-2 3 205
2y 1 14 350

o} 11994) = Creeping bhent grasse o]¢] -
AgEo) 1omy Y oAl B w9 ok S9Ed,
Ao g=te] T TA 7] U9 FpEkd 5
10m/d AEZ epdth 282 AEER vas B
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Table 8 The rrigation system and seasonal  (rrigation
tmes and amount of Golf Caurse Green In Korea

Varable Frequency Veld
Percent(%5)
{ Comptiter o5 650
Automatic )
Sermn Automatic 10 250
Irnpation System P 3 5
Auloratic+
1 25
Sermu Automatic
2 ¢ 6 187
Imgalion 2-3 4 111
Times a-4 11 306
{trne/weel} 47 .10 278
Spring 77 5 139
5¢ 12 387
Imgation 5-10 11 355
Amounl 10-15 4 129
{mm/day) 15 4 129
24 0 0
Iigaton 2-3 3 83
34 g9 250
Times
(ime/weeld) 4-7 14 389
Surrmer 77 10 278
5 ¢ 10 323
T‘ganon 5-10 14 152
(m;n“j:z;) 16-15 5 161
157 2 55
24 0 0
Irrigation 2-3 13 36l
Trimes 3-4 d 222
(tme/week) 4-7 9 250
- 77 f 167
5 14 452
Irngation
5-10 3 253
Amount 10-15 6 194
{mm/day) 5 5 o7

W, BEIIY BRTE oiFel Y ) veT
e FolM, 7rg0l 14 %A Ueige:

5) 199 A”YE 73, 7147 F1ER
_-b'ﬂw} 27 92 23 e $3Ez 1o
B 271845 2371 55.2% 2 7HF X, B4
‘”‘jﬁi A 25| A 4-690] 359% 5 TFE Eon,
Er7|ho)s 5-10m7} 81.6% 2 71 £, E7E
10m 237} 51.3%2 7FF 84 et Table B

Table 9. The seasonal aeration times, period, depth, and
width of Gelf Course Green N Korea

i Valiel
Vanable + Frequency Percent(%)
1 ; 10 250
Aeration n 1 = 550
Eﬂn; 5 | 8 200
4 ] 0
35 3 it
Aeration Eai 2 5l
Period 45 ] 231
46 - U 359
Somg | (mortt) 5 7 179
56 | 4 103
Aeration 0-5 ; 1 105
Depth 5-10 31 a6
(mm) 10 3 3 79
Aeration 0-5 2 51
Wdth 5-10 17 436
(rum) 103} 20 513
Aeration ; 3: fig
Times -
(me) 3 0 0
4 ] 0
Aeration 88 190 110 2;66
Periﬁ) 9 25 54.1
Fal | {month 10 3 77
Aerahon -5 3 79
Depth 5-10 33 863
{mm) 103 2 53
Aeration 0-5 2 53
Width 5-10 17 47
{mm} 10 19 500

hl

FHzy. 7HE B85 130 s25%E P =
E?W?]‘: BENH f\l&ﬂ}]ﬂl— 94g0] 641% % 7}

=0 %7]7lo)& 5-10mm7} 86.8% 2 71 £
lﬁf 10m 237}t 500%2 71 B4 vebd o
W02 271354 | 33 AR AAE, B 23
£ A3 7heel 1ﬁ‘: ArE ALE VBT
F71N71E 4693t ool pRHT 30, £712
= 5-10me] 2 E?]EE— 10mm =32 LElde

1

a2

ofi

it

6) J¢) Ay vje 23 §7 2 wEE 79
B, A7), gl
T3¢ HER mole *ag,akt— ¥ FAE 602%

= Jehged, B3 72| FalEa ¢t Table 10
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Tahle 10 The seascnal verfical mowing presence, times.
neriod, and depth of Gelf Course Green In

Korea
Vabd
Varable Frequency Pewcent{%)
. presence 27 (9.2
Vertieal Mowlng 1= e 2 308
0 ! 38
Vartical 1 3.6
Mowing 2 13 500
Times 3 1 38
{tume) 3 2 77
3 V] G
Vertical 56 0 o
Spmg | Mowing i_z i 179?2
Period ~ "
Pa— a 12 452
5-6 7 289
Vertical 0-5 19 704
Mowmng 510 5 i85
Depth{mm} | 10 » 3 111
Vermcal 0 5 192
. 1 14 538
Mowing
2 6 231
Times 3 1 33
(tme) 3% 0 o
Verhical 5-9 2 g1
Fab | powng 5-10 0 0
Period 9 16 7T
{rnonth) g9-101 4 182
Vertical 0-5 21 ]
Mowing 5-10 4 148
Depth(mm} 10 5 2 i

Fx), & viEg 29 @9 28t 50.0% 2 7P
=2, ugZd 29 A7 499 H AFEAT 580
162% 2 71} Eom, ¥EZ 29 Zeole 0-5m7t
704% %2 7 =4 dEsTh 7k HElE Y 25
T 187 538w TR w1 OHEE Y AT 8
HIE AR ode] 727% 2 TP w2n, v
2 19l doje= 0—amm7} 77, 8%_% 71 E7 UEh
o}, gukHoF wEd & =1 33 AR A4
ofm, gl 28 & QAHJ_ ?P—C 135 HAete A
2% vENth HEE N AY]E st oge]
Hy slon. HEE 29 deolE 0-5mmE e
I, BEE 2ol FA1EY el A, &2
HEE BY2 s REAN w3 818 2ol £ ¢}

Ut 730 oF ZokE A=dE §42 An
o fEdE Aem BRETH AR 1994

M
ro
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r
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H
In

m

Fate] ZE AA 199 B 78 A3 TS(green
spesd) = 1,98-2.28m %k 2.59-2.80m 7+ “F}F 32.7%
2 7 =A JeEbdtHTave 11 3FF), 92 g
AHER 1982237} 169%E I Y. T
228-250m 7} =7 vegty w3 7S 9 4w
TE 1.98-2.28m7t 388%% 7 ¥ Thy
259-z8am7t A4 WEETE HAHLE d=9
= @2 O] 08 A¥SE BE 1.98-228m A
2 H2|Ey gluiy Helth o] 2 gl AFEe]
F2 dut A F7H{medium) A b w2
{medmm fast) JEo|T A4d WEA =FHiglow)
dlA okt “"l{medium slow)AE0|tH David,
1990; Catis, 1950;. 222, 2} A@Y 18 Ao
g B8 AHET, AdALE o5 9] AFEst
A7k e mog B

AR, AlAe] 4T PlolA (majpr) THE] F Bhel
U.S. open champonsiup®jA1¢] 78 A3t B4
3.35-3.66m (1l-12feet)]®, Ffi A5d t)z]oA
8 T8 A d=F 25m ARolth HAZ, S
Azt A /H-’Fi 3] (lournament ) oflA] HE &
#lo]a] 01?:'1 £ #e olfre I3 A9E Ae] njio]
2 @E 4 gleh oA gekaid, A A
ool A Sl o] 1A Fop e I8 A9E
ol gt 7z REe R & 4 9tk 25m Ake 23
27Tl =gl e }%Zm o8] af- Hﬂ}— i)
AFEE AR E A A5d q3eA 3 15 AR

F

L

|

¥ ook rle

o 3 RE TEE A A 4 g8 2o
IS, @] 22 T4 I3¢] ATERL YE
Jd e, BE ¥~ FdME HITEA
{(Penncross) 7f T/& ©|F3L },11:] HIE g]5olA e
= = Avs "WIgA

(PE&"II"CI‘DSS)E}—— %‘%‘ 'TTLHQ]' T4 F7E 9
Gk olg o] SUG FR AU AT
agAs 27348, 78 2958 Aolr AR 1f

shis olsie M9 2399 geP A0lDT B 4



ok
M
Ao,
L3
[
il
>
I
.
g

20004 10H)

e

4 A9 S5 gl B 97 »

Table 11. The seasanal green speed of Golf Course Green

in Korea
. Vaid
Varzble Frequency Fercent (%)

137 ¢ 0 0

1.3¢-167 1 20

1.67-198 1 20

Spnng Green 1588-228 16 327
Speed (m) 228-259 10 204
259-289 16 327

2.89-320 4 82

320 7 1 20

137 ¢ ¢ 0

1.37-1,67 2 41

167-1.98 4 82

Summer Greasn, 193-228 23 469
Speed (m) 2,28-259 16 327
259-229 3 81

289-320 ] 0

320 > 1 20

137 € 0 0

137-167 0 0

147-198 2 41

Fall Green 198-228 19 3338
Speed (m) 228-259 7 143
2.50-2.89 16 32.7
289-320 ] 102

320 > 0 0

ek mhebA, g=e) g mAdAME Ho A
Yy g de) g fAEo, 09 AuEE 4
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A 7g e 2 AGTE SoldE ek
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7lele dgrg JETh 92 E A4 ARk
F74e et 18 AEEs) dAduT e
THRist and Gausson, 1997},

B HESS W HEFT & 238 Asike f
oA o] VERA] galet v B oalEd oF 2
g 2EEe e foale] Vel B ey o
g AT EZE £ 9 AEAAE e B
i Edke] Frkgel ubA o I8 AnTr) g
T ALE Bt 9§ vE3gel &F 07 Adz
Tl FelaEdd 7 FAF JEUT, g HE
w3 olF 1 AR L) fe)de] vehta] o
ol 7he HESs 9 sjEs) 7R T8 An =)
el o] viehbA] gokth Fdat A7) WES R
A AT ETs ABA A k) o] Ak
eIt & mES L SrbEe) gebd 28 A
=7t bk RS VRt AEFH 1Y A
Tl Ay sle AEe] vl st F04A
o2 T AT diEd EY 29 A e £
o A7l E O7 AR} 24skaTh 2 o) F
B £7H1 B o) i} selalt) A& 7his}
= ol fE E F RHYAR 43 AFEe] oA
E I8 ZHe] dAsH ¥7] bielh waky A7)
FUoA dFd A - FelE 2hFEY WES AvE
Aol oK Foy. 1991: Throssell, 1981). & 53
g8k £ 78 A9zl foAs e
THEL F I3 AG9ETE §-grfd]
g Ut 223 B S o 2
A frejasd 23S £AE HE o
o B Bl o F 7E ATl f2
A @t 7he Aeeda 4 Ak e J9
A7l iAo s felefd ZE FAE
Bk $98 A7l Bss 2 AnEgeE
L A Ky AEEAE YR, B
a9 AR 29 ARFAE ek

o

oil

%

ul

m e e

Ir

b

2=

L o
pias
=

=,
(e

rJ
T

]

ciorly
&

ENEAEY

ok, ol
2,

e

o
€y

Y



40 aj A - AT - A2

{EEE R EES Vol 28 Nod

Table 12, Correlation matrix of green speed and
management practices

green speed | green speed | green speed
Vanables (spring} {summer) {fall)
rnovwing height -0.214 - -
{spong) 0160 - -
mowing height - -0293 -
{(summer) - 0063
mowing height - - -0478
(fall) - - 0.003
mrigzion tmes 0431 0178 0388
(spring} 0,011 0322 0045
imgation amounl -0348 -0.227 -0.304
(spring) 0,064 0089 0170
fmgation times - 0037 ~0.027
{surnmer) - 0835 0894
wrigatfon amount - -0.082 -0.283
(surnmer) - GB79 0202
Imgation iimes - - 03z1
{fall) - - 0102
imigalion amount - - ~0319
(0 - - 0148
topdressing times 0248 -0135 0,081
(spring} 0133 0425 0,659
{opdressing amaount -0.066 -0363 -0168
(sprng) 0698 0,029 0387
lopdressing tumes - (290 0155
(summer) - 0082 0398
topdressing amount - 0,082 -0021
(summer) - 0631 0811
lopdressmg Lines - - 0220
{fan) - - 0235
{oprressing amount - - 0.063
{fall) - - 0777
aeration times no1e -0352 -0,198
{sprmg) 0952 0026 0.261
aerabion depth -0,106 -0244 -0,181
(sormg) 0526 0146 (.329
aeration tumes -0137 0005 0162
(fall} 0292 0875 0339
aerahcn depth -0.130 -0251 -0221
{fall} 0430 0129 0224
total N-nutrient -0338 -0,258 -0237
amaoun 0,073 0185 0276

AFB 7t 7RI Bawko] ade mela ™
AP Tyt Z7hele A%s YERTH(Rist and
Gaussoin, 1967).
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Ty BFEF vEdh 2=, AaElA
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Table 13. Multi-regression{Enter} matrix of green speed,
graen management nractices, and
season(DUMZ, DUM3) In Korea Golf Courses

a. Analysis of vanance

Source | Sum of Squares | Mean Square | F Value | ProbyTF
Vodel 1,956 0245 4571 0001
Enor 2086 005349 - -

C Total 4,042 - - -

b* Results of multiple linear regression analysis
Dep  Var.. Green Speed
Root MSE' 0231279 R? T 0484
Dep, Mean: 23944 Ady, B2 0378

Standerd | Standexdized [ T-value

Vanable Parameter E el Foor |Teamate Prah,
inlercept 3307 0,336 - 10589 | 2.000
DUMZ | %i| -0276 | G103 | 0455 | -2688 | 0010
Mowwe |\ o | 1m0 | oore | -omr | -zsos | o017
Hahgt |° - e T -
T
opdressing |\ ugmon| o015 | -0osy | 1804 | 017
Amounl
Toldl o | eeom-ca| ooot | -ozs2 | 1464 | 0151
M-ferlilizmg | AT - ’ .
DUM3 | Xs| N-0127 | 0088 | 0189 | 1442 | 0157
Topdresiing | .
P |y paiap-03 | oois | 0050 | o33 | 0736
Trnes
Trigation
Mol 232803 | 0008 | 0042 | 0317 | 0753
Amount
4
bmeston | | resmoa | ooos | ooz | ooom | ogs
Times

{Stepwise) WO E UFIAENE 9
Table 149 vebdt vie} o] & AL A (g/
fyear), dAY{m), 227 DUM2(spring. fall =
0 or summer = 1)0] 78 AHE(m) & o288 ¢
AF WaE VErEel 32 Rist and
Gaussoin (1997) 3} Rist ef 21{1997) ¢ H7E7]
FARBIATE Rist and Gaussomn{1997)<2 23} 48

o A A/ aRRHERE a8 AR Zd,
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gl ol oA )28} AA A gke) 7 208 2
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E 239 Ad|A Aldel] B 3" AxEe] 43t
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Table 14, Multi-regression{Stepwise) matrix of green
speed, green managemant practices, and
seasan{DUMZ, DUM3) In Korea Colf Courses

a’ Analysis of vamance

Source | Sum of Squares | Mean Squere | F Vale | Prob)F
Mode! 173 0577 10,944 G.O00
Error 24311 005253 - -

C Total 4042 - - -

b Results of multiple linear regression analyais
Dep. Var.: Green Speed
Roat MSE: 0229194 R# . 0.428
Dep. Mean" 23944 Ady, B2 0389

Standard | Stardardized| T-value

Varnable Paramater Fetmste| Ermor | Febrate Proh,
miercept 3477 0,300 - 11582 | 0000
Tl | ssumon| oo | oms |- | oo
N-fertihzing g '
Mowmg ;
Height Xy -0181 0068 -0360 |-2.649 -
DUM2 x| -0167 0,082 -0275 | -2042 | 0047

Y = 3477 - 88241070 Xy - 0,181 X
- 0,167 X5 {413

v. H2

2 e S F2 3n0 9y T80 A8 o
f\]ﬂ?] A3 A7e dFo g, 3 1207 TE T
AF AR AR g £ 5k Tl #E
4 08 AdE B4 BAEE, O3 A0t g3
& FIAE Ay 254 Al Rl
w, 1 A3 ohadh gtk

B I8 R, 35-4m7t 7 =& A
{(14.4%) 2 UEAT 4-45m= =2 215(41.0%)
Jedch o8 8 dA oA, 45-5mrt R

HIE (513963 3 Jepdel RS T8 o)) 7o)
A-4 5mn 7} 7P =L UL (41.0%) 5 vElsch

2, 283} 1189 A APl 0g/mi7t 71
=2 W= Z ehlch 683 78 A AT, o-
2g/m'7F 7P B UIEE Uitk 3€, 54, 84,
zaﬁ 98 HAa AMFNN, 2-dg/m 7} 7}A HE Hl

& JEITh 108 A& AWERlA] 2-dg/m EE
B-8e/m' 7} 7 & WL vERi

R nfr ru!ru kil

o F NESFAA, 3637 7Y w2 HE
f526 VE L B E)s 2m Z3} 7}
T EE E(36.9%) 8 EHLL 9F MESTA.
0-38)7} 714 =8 WE(71.8%) & VJEPTE |F )|
EFA, 05-1m7} 7P B2 WX (462%) S e
ok 7R MESTEA, 0-387 7R B2 Wm
(47 4% etk 7]—— BlEZA, 2um Z37F
7H =2 95 (359%) 5 LRV,

4, 5 FHFHFA, 3-43‘1/T?} 1 g W
(30.6% )5 WEITE & FFHA, sm/Y T5to)
M B2 WIE(387%) & et oF Brilae
A, 4-73/F7) A B WE(389%)F YEPT
o2 gepukbolM, 5-10m/ o] 7 2L WE
(45.2%) 5 ERITL 7R dedpeH, 2-28/5
7F 7R 52 ¥E(536.1%) 8 WERILL 71E A4S
oiA, Bun/g Plvke] A1 =& HlE(45.2%) 5 gt
ek
5. & E705 50, 2307 7 B2 W% (55.2%)

vhebdch £ E71ZelelA, 5-1om7t 7b B2
T(81.6%)5 JET 71 B7|84elA, 187}
P =2 31%(825%) & VERTE 71 B7)3e]
A, 5-10mm7} 7H 2 W% (8629 ) 2 bl

6. B I8 ~3EolM, 198-228m TE 2.59-
287} 7F =2 dln(32.7%) E JEpT, o2
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L 7R wY A, _?jlog, 0]%‘ alyal, Fel ebffetcLs ;Jl_l minntenz;.nce N aon  lhe S]F:)Feec; mo{
(1o0z) e BEA Ae)Bib AR mAlBE 27 L;I;ngnj:;j croslis sp,) putting greens urfgress
=3 L
5 ﬂj’;};ﬁg;i) Zg;?zfjf;;‘;'i; AR AL po 12, Nus, J.(1992) “Roling putting gresns”, Golf Course
- e ) : Management GO(11): 16-20.
151-167, 261-286, 322. 13, Datis, D A.(1990) Il 's Lme we put the green back in
3. Beard, J. B (1973) Turigrass’ science and culfure. green speed. USGA Green Section Record 28(6) 1-6.
rentice~Hall, Englewcod Chffs, N J 14, Radke, A. M (1980} “The USGA Sumpmeter for
4 Brede, A, D.{1991) Correclion for slope m green speed " _ N
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