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Growth Characteristics of Creeping bentgrass Cultivars

Hae-Won Lee*, Dae-Young Jeong', Sang-Ryul Shim”

Club Polaris CO., 'Industrial Science Research Institute, Chongju University
?Department of Environmental Landscape Architecture, Chongju University

ABSTRACT

The growth characteristics of creeping bentgrass seeded in the seaside landfill golf
course are as follows.

1. As a result of analysis on the chemical characteristics of soil mixture used for
turfgrass ground in this experiment, soil pH was 7.9, which is somewhat higher than the
creeping bentgrass reference value of pH 5.5~6.5; T-N(%) was 0.02, which is proper for
the reference value, and trace element too lacked.

2. The cultivar with the fastest water infiltration was Seaside II recorded as 226.2cm/sec,
while that with the slowest water infiltration was Pennlinks recorded as 141.1cm/hr which
was too faster than the USGA water infiltration reference value of 15~30cm/hr. For the
surface hardness of turfgrass ground with different cultivars, no statistically significant
variation was found between the Penncross grass and the Pennlinks recorded as 18.6ym and
19.1mm, respectively. The soil penetration was the highest in Pennlinks recorded as 7.6kg/cnf
and lowest in Penn A-1 as 6.1kg/cr.

3. As a result of evaluation on visual quality at the early stage of growth, Penncross
showed the most excellent visual quality compared to the others. However, Penn A-1
showed the most excellent visual quality at a late stage of growth around Sep. 17, 2003,
and it was also excellent in the evaluation of visual color. Seaside II showed higher
density around the root and the longest root length and was highly resistant to salt
compared to others, but the initial sprouting rate was not satisfied, and the visual quality
in the summer season was inferior to others.

4. As a result of measurement of the traffic injury, Penncross showed the most tolerant
to the traffic stress and Pennlinks showed the most susceptible.

Key words: creeping bentgrass, cultivars, seaside landfill golf course

*Corresponding author. Tel: 011-9010-7921
E-mail: hwleegolf@chol.com



88 SHRZICIStEIX] M173 M2.3Z(2003)

N B
A0 Ae ggo] AEAoz sl

2¥2 OgEdME

2 7Ike] oF 1074 o

3 A&7 el R A% FaA
= A

248 ¢ 9& 38 3 230
BAY BB A5 7156 Ggo] S5

(Beard, 1973; Turgeon, 1985). Jack Nicklaus
u} Arnold Palmers} & f7 Z& IHEL
HMED 2 FoME 227 ¥ 21d(putting
green)&-02 =AY

g
=
im
L
k)
>
i
-
Y
)

7ol 51 ¥x
5, 1992), AfAHo = oo} Azto

)
Fom 58 4 Wl MRl ¢
2

)
)
1o,
4
o
oXx
o,
i
=
P o

7

-

o y e
o

L
ut
=
[
RO

i

£ & Utk AN E AF
2| &89 teeing ground®} fairwayel =Lz]%
WE

Sag HEAGor], BA 3 AAE

ol |m

A FHoME A Fro| TLE AFoz

I
Alg Fdl At

Aa)g WE2gA £ 2 Penncrosst =
WollA 7HE Bo] ol&Hm e FFolH,
1954'd9 &3¢ oy 7P de] o] &Ho] &
athttpy//www. ntep.org), <+ A2 ETE
o] &FHo vt ® Abgo] Frhstn 3l
ot &AM e st migAlel A 2
HEDH 2 FFS AFaA FudA
7P de] AHEE R 9lE F5?) Penncrosst
AFEFE] ASEAA 3 AojHES £48)

o g8 ANEE TSI

>

h= @

B Ade 20039 39 31¥5¥E 20034 10
9 139714 QUBAA FT £A%e B
24 AFRA NG TANA Sgsac 2]
J2E 1709 3717 1.bmxb6.0m=E &l 4F
suE % 1249 AgTE 2sgem,
1920 & Wade 7By AEEe Au
< ASTEARKUSGAAhe g AR
H(USGA Green Section Staff, 1993) 21z}=
o WiFEE e BEgS E0l7] sk
(Norman, 1993; USGA Green Section
Staff, 1993; d=A&2A74, 1998) 2
(E1Ahet EFRFAEEAE  10%+3] 2.2to]
E B%)E H-Iu R 85% : 16%= EFst] At

ofN >

S

gahqi,
SA=E U oiEet

Ao A EEH FA 2Fe A8 WEDY
2 E2 = SeasideIl, Penncross, Pennlinks,
Penn A-1 3oj3lon, Z}zh day 3wrEo 2
Ao $4 239 S2)0e 227 o
% AHE 000458 71Z08 s 4njun

g
=
1)
=
5]
]
®
1o,
on
o
-3
o
>
fr
N
l
o

2ol Argsi



32 HEThA

89

E30 4% =Y

‘Soil mixture(Sand 85%+Zeolite5%+Pander peat 10% =
o
g
ing 2
0l G P00 & ooO G0 0y Tm 20y o 050 0 Gy~ 0002 000 O 00ld
A owO 0,
%bb“"o 55008@8 %% Crushed stoneg%o“c?’ Golse, o"g@&o g
CTe) éooooao ooo CXs) Oooo a oo 8000 oD e oo O ° o0 oooooéoooooo
<\( \\; X \\/ DO 000 <\( \f <\( /4
50 O N . .
XA <\>;\ A <\>j ZKs LI LILS ,t Pipe drain
N ; o S
RIRARI ?i/gg R ?;9 Q7o /\{Subson baseg\\f) 4 (® 100mm)
N N N N
& " 2 % 72

Fig. 1. Turfgrass foundation of creeping bentgrass.
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Table 1. Particle size distribution of the rootzone sand used in this experiment

Particle Diameter Send particle size(mm)
(mm) >34 | 34~201]2.0~1.0| 1.0-05 | 0.5~0.25 [0.25~0.15(0.15~0.05| <0.05
Green Sand(%) 0.17 1.42 16.82 80.13 1.25 0.16 0.10
USGA <10% >60% <20% <10%
recommendation <3% [ <5% |
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Table 3. Water infiltration rate, surface soil hardness, soil penetration of rootzone foundation used in

this experiment

Cultivars o Water Surface soil Soil penetration
infiltration(cm/hr) hardness(mm) (kg/cm)
Seaside 1l 226.2a" 16.8b 6.3bc
Penncross 183.1ab 18.6a 6.9ab
Pennlinks 141.1b 19.1a 7.6a
Penn A-1 167.9ab 16.4b 6.1c
LSD(0.05) 66.3 1.1 0.7

Survey date: 7/11/2003

“Values with the same letter in the column are not significantly different at P=0.05 level in

LSD test.
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Table 4. Seasonal changes of visual quality on each different creeping bent grass cultivar in 2003

Visual quality(1~9)*

Cultivars 4/30 5/19 6/3 715 /8 917 10/4
Seaside ! 6.0ab’ 7.3b 7.9 85 6.9b 6.3b 7.8b
Penncross 6.3a 7.9a 8.0 8.7 7.6a 6.7ab 7.9b
Pennlinks 5.9b 7.8ab 8.1 8.2 7.9a 7.5ab 8.1b
Penn A-1 . . 5.8 8.3 7.4ab 82a 8.5a
1.SD(0.05) 0.3 05 NS NS 0.6 2.4 0.3

“Based on 1~9 scale; 1=low quality, 9=high quality.
YValues with the same letter in the column are not significantly different at P=0.05 level in LSD

test.
NS: statistically not significant.
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Table 5. Visual color of each different cultivar of creeping bentgrass in 2003

Visual color(1~9)*

Cultivars 6/9 /A 88 91 Y17 10/4
Seaside 1 5.0¢" 6.9¢ 7.1c 7.1b 6.1b 7.1b
Penncross 6.0b 7.4ab 7.7ab 7.7a 6.7ab 7.2b
Pennlinks 6.0b 7.8a 7.9a 7.6ab 6.7ab 7.2b
Penn A-1 6.7a 7.1be 7.3be 7.8a 8.1a 7.8a
LSD(0.05) 0.6 0.5 0.5 0.5 1.8 0.3

‘Based on 1-9 scale; 1= green, 9=dark green.

*Values with the same letter in the column are not significantly different at P=0.05 level in LSD

test.
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Table 6. Shoot density of each different cultivar of creeping bentgrass in 2003

Numbers in 2cm circle

Cultivars /11 91 919 10/6
Seaside 1l 23.8b” 14.7a 10.7 18.2a
Penncross 25.8ab 13.0ab 10.8 12.2b
Pennlinks 29.3a 10.7b 10.1 13.8b
Penn A-1 24.7o 9.8b 11.8 13.0b
LSD(0.05) 4.3 3.6 NS 2.5

“Values with the same letter in the column are not significantly different at P=0.05 level in LSD

test.
NS: statistically not significant.
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Table 7. Root growth of each different bentgrass cultivar in 2003

Root length(cm)

Cultivars 6/20 15 8/22 9/22 10/2
Seaside 11 18.9a” 23.8a 25.0a 23.4 24.6a
Penncross 15.7b 24.6a 24.3a 23.1 24.1ab
Pennlinks 18.9a 23.9a 21.8b 22.7 23.8ab
Penn A-1 11.8¢ 21.1b 20.0c 23.6 23.2b
LSD(0.05) 1.0 1.0 1.1 NS 1.2

*Values with the same letter in the column are not significantly different at P=0.05 level in LSD
test.
NS: statistically not significant.
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Table 8. Visual injury on each different creeping bentgrass cultivar at the end of traffic treatment

Cultivars Traffic’

8/25 Y1 10/13
Seaside I 2.3 3.3 5.0
Penncross 3.0 3.5 5.1
Pennlinks 3.3 3.0 3.7
Penn A-1 1.8 3.2 4.7
LSD(0.05) NS NS NS

“Based on 1~9 scale; 1=low quality, 9=high quality.

NS: statistically not significant.



96 BERICESX] H173 M2,3Z(2003)

ad E

g7t miE Ao A 2
ot 2e)g WEDH 2 F5E Adelnn
B ARelM e AHA] 45 k=
of AWk USGAA R 248 ¥ 471
A Z§9 Ay WEDY: FFE A5
SEBIREES R REE s

D) 5557} 7P mE o) 52 Seaside
I goH, 7MY =¥ 52 Pennlinks2
2}zd 226.2cny/sec, 141.1cvhrE &3 F AT
a3y USGA E4%% V]| 156~30c/hryd
AITR oS e Anch Aw w2
%X Penncross A|4¥t#} Pennlinks X]4lo]
AR o2t glo] 242t 18.6m, 19.1mZ 7}
4 A 34ENen, B4 =S Pennlinks
|4 7.6kgenE 7HE A SAHFI o,
Penn A-194 6.1kg/crz 71 waich

2) 2003 44 30¥ A&x7|9 NHA FH
Ato| A= Penncross £%°] 6.302 713 £
F4E5 vel) o2 59 Hlstd 3
S 4 5 ATk 282 5Y 19 FALeA
Penncrosse] A4 &3] 7} 784
t}. Pennlinks¥ Penncross®} EA4%Ql #-2
3 glol Msd 429 A4 FAE ekl
o}, 2003 8¢ 8¢ 9¢ 17d FHHd M=
o) 4o $4astt

3) Seasidell &%& Penncross$} Pennlinks

of Hlal 27| WopAs}h Al 2tH Falo] vha ¥

)
[N}
1
2,
2

1]

ol o nlo

=%

2

olfy

Htox rle By

o

ol ZAgko] AR R A UWEe}
A8 Ha)Zo] ZFd = M 4% Ao
2 uFo] AAAQN A AF e £2
Aoz AGHYn Av)e] Aty NAHIE
galo] FFo] AQe AP 2FME W 9
2t} Sedside I+ WAool UAITE sl A
OE ol ¢kl B APoMe W go] 718
=4 239k de #580 Uld A= &

Al 3F Penn A-1& 3F & 2740] A

74 15¢ A74A FAH7MA 8.3 e

wg 9¢
! 10

Tl E 7P i

BRI RE PR ES

st o] g 4 Aew ek,

D 339 27 B¢ AAES EARA 7
ozt glo] vl&d o2 vEsth 12§
& AAG Fo et tig ds)= 1.8~3.32
2 RE FFAM gl g Fart A A
o it ol % 2349} 33 2A U
AN Folle HA @bl o3 a7t Eol
53 B0 4] THHE ¢ 4 ATk 5
] Penncrosst 99 1¢3 109 1349 =%
A t& FFo Hlet P w2 Al F
2 Jepd ubd, Pennlinkse 2t] o] F2 9

Bl e s & o @] sast 7f

[t

[s]

ﬁ
o
=

30(2). 88-94.

3. <rgE o 1992. =7 Be)7| &7 AA.
Rz T4, pp.83-85, 90-91, 102,
150-151, 608.

4. o’dA). 2000. =9 E=ZR 0¥ 54
2 g8 A¥Td #E A7 ATdAdsin

3k HhALER9] = pp.46-47.
5. gAY, 1998 Il =
43 e
6. Beard, J. B. 1973. Turfgrass: science



i

Zelg HETEs 50| 4% SY 97

and culture. Prentice-Hall,
Englewood Cliffs, N. J.

. Beard, J. B. 2002. Turf Management
for Golf Course.

. Daniel, W. H. and R. P. Freeborg.
1979. Turf  managers’ handbook.

Harvest Book Publishing Co.

Inc,

9. Huang, B., X. Liu and J. D. Fry. 1998.

Effects of high temperature and poor
soil aeration on root growth and

viability of creeping bentgrass. crop

10.

11.

12.

13.

science 38 : 1618 - 1622.

Norman, W. Hummel, Jr. 1993 Rationale
for the Revisions of the USGA Green
Construction Specifications.

A, J. 1985. Turfgrass
Management. Prentice-Hall, INC.
USGA Green Section Staff. 1993.
USGA Recommendations for a Method
of Putting Green Construction. USGA
Green Section Record March/April: 1-3.
httpy/ www. ntep.org/

Turgeon,



