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ABSTRACT. This experiment was carried out for the selection of suitable cultivars on the green and fairway at
the mountain area. The climate data showed that differences of altitude influenced greater than latitude on
temperature and rainfall when compared with 3 areas of the central of Gyeong-gi and Yeong-seo, and the mountain
area at Yeong-seo. The plot was prepared with the USGA profiles for green and modified California style for fairway
at the mountain golf course in Wonju, Korea. The growth characteristics were compared on two different profiles for
3 years of growing seasons after seeding with 5 creeping bentgrass cultivars. ‘T-1" and ‘CY-2" showed a rapid
greenup compare with other cultivars in spring of 2010 with the both green and fairway mowing height. However,
‘Penncross’ resulted the slowest among cultivars. “T-1’ showed the most prominent visual quality of overall rate and
the deepest root length after one year of seeding, while 'Penncross' showed an excellent result of root length and
weight during summer season. However, ‘Penn A-1" had an imperial result in that season. Comparison of the growth
characteristics under green and fairway conditions, ‘T-1" and ‘CY-2" showed exellent overall results at the mountain
area at Yeong-seo area in Korea.
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Table 1. Monthly precipitation data at test plot, Yeong-seo and Gyeong-gi in the first test year of 2008.

Precipitation
(mm)

2008
Area Jul Aug Sep Oct Nov Dec
Test plot 318.5 70.5 88.6 24.5 32.1 25.8
Yeong-seo 383.5 160.5 86.6 23.6 15.0 293
Gyeong-gi 454.1 149.8 81.9 35.6 14.4 243

Table 2. Monthly precipitation data at test plot, Yeong-seo and Gyeong-gi in the second test year of 20009.

Precipitation
(mm)

2009

Area Jan

Feb

Mar

Apr  May  Jun Jul Aug Sep Oct Nov Dec

Testplot 2.3
Yeongseo 9.3
Gyeonggi 8.5

2.8
27.8
30.9

50.1
57.5
479

397 717 731 5128 4446 322 422 458 107
380 1I11.1 950 6028 208.8 500 625 699 266
453 100.7 88.6 4804 1426 446 479 633 226

Table 3. Monthly precipitation data at test plot, Yeong-seo and Gyeong-gi in the third test year of 2010.

Precipitation
(mm)

2010
Area Jan Feb Mar Apr May Jun
Test plot 26.2 445 56.3 - 90.7 471
Yeongseo 40.8 62.1 78.2 58.5 78 86.6
Gyeonggi 2.3 324 72.4 63.8 108.3 99.0

-Data not available
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Table 4. Monthly temperature data at test plot, Yeongseo and
Gyeonggi in the first test year of 2008.

Table 6. Monthly temperature data at test plot, Yeong-seo and
Gyeong-gi in the third test year of 2010.

2008
Area
Temperature (°C) Jul Aug Sep Oct Nov Dec
Maximum  25.6 29.9 253 19.6 10.6 4.0
Test plot Minimum  21.3 189 14.8 7.8 -04 -6.3
Average 23.5 244 20.1 13.7 5.1 -1.2
Maximum 304 30 273 212 122 5.6
Yeong-seo ~ Minimum 225203 163 9.1 09 -46
Average 26.5 252 21.8 152 6.6 0.5
Maximum  29.1 294 265 21 11.8 52
Gyeong-gi ~ Minimum  21.0 19.3 148 7.5 -0.7 -6.3
Average 25.1 244 20.7 143 5.6 -0.6
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Table 5. Monthly temperature data at test plot, Yeong-seo and Gyeong-gi in the second test year of 2009.
2009
Area

Temperature (°C) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Maximum -5 1.5 123 181 197 255 276 282 248 196 98 1.6

Test plot Minimum -10 41 -01 42 82 154 19 192 141 171 04 -7.8

Average -75 <13 6.1 112 14 205 233 237 195 134 51 31

Maximum 24 80 124 195 252 280 290 304 269 213 11.1 33

Yeong-seo Minimum -89 24 02 56 121 171 202 207 156 84 1.9 -54

Average -33 28 63 126 187 226 246 256 213 149 65 -1.1

Maximum 2.3 7.1 115 184 241 269 28 30 26 209 102 25

Gyeon-ggi Minimum -108 -44 20 28 97 147 186 204 137 67 04 -76
Average -43 14 48 106 169 208 233 252 199 138 53 -26
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Table 7. Comparison of turfgrass color on 5 different creeping bentgrass cultivars with the green height mowing during 3 years of
test period.

2008 2009 2010
Treatment Mean all

Jul Aug Sep Nov Dec Mean Apr May Jun Jul Aug Sep Mean Apr May Jun Mean

Penncross 5.3* 6.0ab® 7.0c 7.7b 6.2c 6.4c 7.2¢ 82b 7.5¢c 82b 9.0b 9.0b 82¢c 57 72b 7.5b 6.8b 7.3c
Penn A-1 6.0 63a 7.0c 7.7b 6.7b 6.7b 7.2c 8.0b 8.2ab 8.0b 9.0b 9.0b 82bc 5.7 7.2b 7.5b 6.8b 7.4b
T-1 53 63a 9.0a 83a 7.7a 73a 80a 88a 83a 88a 93a 95a 88a 63 7.7a 80a 73a 7.9a
CY-2 53 53b 83ab 7.7b 6.7b 6.7b 7.2¢ 8.0b 8.0ab 8.0b 88b 9.0b 82¢c 6.0 7.2b 7.5b 6.9b 7.4bc
LS-44 53 5.7ab 7.7bc 7.7b 6.7b 6.6bc 7.5b 8.3b 7.8bc 8.3ab 9.0b 9.0b 83b 5.7 72b 72c 6.7b 7.4bc

LSD
(P <0.05)

NS 0.88 0.77 049 0.1 023 03 045 045 05 03 0.1 013 074 0.1 024 025 0.1

Leaf color : 1=straw brown; 9=ideal dark green.
¥ Different letter in the same column significantly differ by LSD test. 5% level.

Table 8. Comparison of turfgrass color on 5 different creeping bentgrass cultivars with the fairway height mowing during 3 years
of test period.

2008 2009 2010
Treatment Mean all

Jul  Aug Sep Nov Dec Mean Apr May Jun Jul Aug Sep Mean Apr May Jun Mean

Penncross 5.7 6.3 7.0¢” 7.0b 7.2b 6.6b 7.2b 8.2b 7.5¢c 8.0ab 8.7b 8.5b 80c 55 7.5 83 7.1 7.3b
PennA-1 53 6.0 7.0c 7.0b 7.0b 6.5b 7.2b 8.0b 8.2ab 7.8ab 8.8ab 8.5b 8.1c 53 7.5 83 7.1 7.3b
T-1 57 6.0 9.0a 80a 83a 7.4a 7.7a 88a 83a 83a 93a 9.0a 8.6a 57 7.7 8.5 73 7.9a
CY-2 50 53 7.7b 7.0b 7.0b 6.4b 7.2b 8.0b 8.0ab 7.7b 8.8ab 9.0a 8.1bc 6.0 7.5 85 73 7.3b
LS-44 50 53 7.7b 7.0b 7.0b 6.4b 7.5ab 8.3b 7.8bc 8.0ab 8.8ab 9.0a 83b 55 7.7 83 7.2 7.4b

LSD
(P <0.05)

*Leaf color : 1=straw brown; 9=ideal dark green.
¥ Different letter in the same column significantly differ by LSD test. 5% level.

NS NS 0.6 0.1 032 027 049 045 045 0.65 057 0.1 0.17 NS NS NS N 0.18

Table 9. Comparison of the living ground cover on 5 different creeping bentgrass cultivars with the green height mowing,.

2008 2009 2010
Treatment Mean all

Jul Aug Sep Nov Dec Mean Apr May Jun Jul Aug Sep Mean Apr May Jun Mean

Penncross 3.7¢* 4.8b" 7.3b 6.7b 8.0b 6.1c 5.7c 82b 7.7b 7.0b 7.8b 7.0c 7.2c 7.5¢ 7.5¢ 80b 7.7d 6.9d
Penn A-1 2.7d 3.7¢ 8.0ab 8.3b 8.5a 6.2c¢c 7.5b 8.5ab 8.3ab 8.0a 9.2a 8.5b 83b 8.5b 8.5b 9.0a 87¢c 7.7¢c
T-1 7.0a 73a 8.5a 8.5a 8.5a 8.0a 85a 88a 88a 85a 9.0a 85b 8.7a 87b 9.0a 8.7a 88bc 8.5a
CY-2 5.0b 52b 7.8ab 8.5a 8.5a 7.0b 8.2a 8.5ab 8.8a 8.7a 93a 9.0a 8.8a 9.0a 9.0a 9.0a 9.0a 8.2b
LS-44 470 5.0b 7.5b 83a 8.5a 6.8b 8.0ab 8.5ab 8.8a 8.5a 9.3a 9.0a 8.7a 8.7b 9.0a 9.0a 8.9ab 8.1b

(PL<§)DO5) 073 1.1 092 12 01 05 052 044 071 08 049 0.1 019 03 0.1 049 0.13 021

*Leaf color : 1=straw brown; 9=ideal dark green.
*Different letter in the same column significantly differ by LSD test. 5% level.
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Table 10. Comparison of the living ground cover on 5 different creeping bentgrass cultivars with the fairway height mowing.

2008 2009 2010
Treatment Mean all
Jul Aug Sep Nov Dec Mean Apr May Jun Jul Aug Sep Mean Apr May Jun Mean

Penncross 1.8d*2.2¢” 4.3d 6.2b 7.5d 4.4d 8.0b 82b 82b 6.8b 8.0b 7.5¢ 7.8¢c 80b 8.0c 85b 82¢c 6.7¢
Penn A-1 1.8d 2.0c 4.8cd 5.5b 7.5d 43d 8.0b 82b 8.7a 82a 8.8a 85b 84b 8.7a 85b 9.0a 87b 7.0d
T-1 7.0a 6.7a 8.3a 8.5a 9.0a 7.9a 8.5a 8.8a 8.8a 82a 9.0a 85b 8.6a 88a 9.0a 8.7ab 88ab 8.4a
CY-2 3.0c 3.0bc 5.7bc 7.5a 8.0c 5.4c 8.2ab 83b 8.8a 8.0a 9.2a 9.0a 8.6a 88a 9.0a 9.0a 89a 7.5¢c
LS-44  4.0b 4.0b 6.5b 7.8a 8.5b 6.2b 8.2ab8.5ab 8.8a 8.2a 9.2a 9.0a 86a 88a 9.0a 9.0a 89a 7.8b

LSD
(P <0.05)

0.79 1.11 1.01 1.16 0.1 033 042 04 036 049 0.78 0.1 0.18 032 0.1 049 0.17 0.17

*Cover rate : 1 =bare soil ; 9 = fully covered turf.
“Different letter in the same column significantly differ by LSD test. 5% level.

Table 11. Comparison of the disease tolerance rate on 5 different creeping bentgrass cultivars with the green height mowing.

2008 2009 2010
Treatment Mean all

Jul Aug Sep Nov Dec Mean Apr May Jun Jul Aug Sep Mean Apr May Jun Mean
Penncross 8.7a* 7.7a 83 8.7a 9.0a 85a 9.0 83b 8.0b 85b 83b 8.0b 84b 7.0b 6.5ab 8.0b 7.2b  8&.1b
Penn A-1 9.0a 80a 83 87a 9.0a 86a 9.0 87ab 87a 9.1a 92a 9.0a 89a 7.5a 7.0a 85a 7.7a 8.5a
T-1 57b 5.0b 7.7 80b 85b 7.0b 9.0 88a 8.7a 83bc8S5ab 7.7b 85b 7.0b 62b 7.0d 6.7c  7.6d
CY-2 57b 53b 83 8.0b 9.0a 73b 9.0 8.8a 83ab 7.8cd 8.8ab 8.0b 8.5b 7.5a 6.7ab 7.5¢ 7.2b  7.7c
LS-44 53b 53b 7.7 80b 9.0a 7.1b 9.0 8.8a 85ab 7.7d 8.8ab 8.0b 8.5b 7.5a 6.7ab 7.2d 7.1b  7.7cd

LSD
(P <0.05)

1.1 081 NS 06 0.1 033 NS 049 0.62 062 082 049 03 0.1 06 024 023 0.13

*Disease tolerance rate : 1=blight; 9 =no disease symptom
“Different letter in the same column significantly differ by LSD test. 5% level.

Table 12. Comparison of the disease tolerance on 5 different creeping bentgrass cultivars with the fairway height mowing.

2008 2009 2010
Treatment Mean all
Jul Aug Sep Nov Dec Mean Apr May Jun Jul Aug Sep Mean Apr May Jun Mean

Penncross 9.0a* 8.0a* 8.3 8.7a 9.0a 86a 9.0 85b 85 85a 83 80c 85a 7.5b 7.0 8.0a 7.5a 8.3a
Penn A-1 9.0a 83a 83 8.7a 9.0a 87a 9.0 9.0a 85 80ab 87 9.0a 87a 75b 6.8 7.5b 7.3b 8.4a
T-1 53b 50b 80 80b 85b 7.0bc 9.0 9.0a 85 7.5bc 82 7.0d 82b 7.5b 6.8 72b 7.2b 7.5d
CY-2 57b 5.0b 87 80b 85b 72b 9.0 9.0a 85 7.0c 88 85b 85a 7.5b 6.8 7.5b 7.3b 7.8b
LS-44 47b 4.0c 7.7 8.0b 9.0a 6.7c 9.0 9.0a 85 72c 88 85b 85a 80a 72 75b 7.6a 7.6¢c

(PI;%]?)S) 1.1 088 NS 0.6 0.1 041 NS 042 NS 053 NS 042 023 0.1 NS 049 0.21 0.1

*Disease tolerance rate : 1=blight; 9 =no disease symptom
“Different letter in the same column significantly differ by LSD test. 5% level.
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Table 13. Comparison of the root length (cm) on 5 different creeping bentgrass cultivars with the green height mowing.

Treatment Sep, 2008 Jul, 2009 Sep, 2009 May, 2010 Jun, 2010 Mean
Penncross 15.5 12.7ab* 13.3a 20.7ab 24.3bc 17.3
Penn A-1 15.5 11.7b 10.7ab 19.7b 24.0bc 16.3
T-1 16.8 12.6b 11.3ab 21.3ab 26.3a 17.7
CY-2 16.0 11.6b 10.5ab 21.0ab 23.3¢ 16.5
LS-44 17.0 13.7a 8.5b 23.0a 25.3ab 17.5
LSD (P <0.05) NS 1.08 3.46 2.68 1.48 NS

X Different letter in the same column significantly differ by LSD test. 5% level.

Table 14. Comparison of the root length (cm) on 5 different creeping bentgrass cultivars with the fairway height mowing.

Treatment Sep, 2008 Jul, 2009 Sep, 2009 May, 2010 Jun, 2010 Mean
Penncross 19.5a% 12.8bc 8.8cd 22.0 25.7a 17.8a
Penn A-1 11.8b 10.7d 8.5d 22.0 25.3ab 15.7b
T-1 19.2ab 15.5a 9.5bc 21.0 24.7abc 18.0.a
CY-2 12.5ab 11.4cd 9.8b 22.0 23.3¢ 15.8b
LS-44 13.8ab 13.0b 11.5a 22.0 23.7bc 16.8ab
LSD (P <0.05) 7.36 1.44 0.84 NS 1.79 1.82

X Different letter in the same column significantly differ by LSD test. 5% level.

Table 15. Comparison of the leaf colorimeter (CR310, Minolta®) on 5 different creeping bentgrass cultivars with the green height
mowing.

Treatment’ Values of colorimeter
cultivar Sep, 2009 Oct, 2009 Mar, 2010 Apr, 2010
(1/8 inch) L a b L a b L a b L a b
Penncross 30 -11.3 23.1 30.1 -9 242 26.8 4.5 15.7 32.1 498 20.9
Penn A-1 27.4 -16.1 222 30.3 -13.8 249 242 0.6 14.3 25 -3.2 17
T-1 26.4 -17.3 17.9 26.4 -15.5 18.8 21.8 2.5 12.4 24.4 -5.5 14.8
CY-2 272 -18.4 21.3 28.1 -17.6 22.6 24.8 2.6 16.3 28.8 2.5 20.2
LS44 25.5 -19 18.8 274 -154 21.6 259 2.85 14.7 272 -0.5 172

Table 16. Comparison of the leaf colorimeter (CR310, Minolta®) on 5 different creeping bentgrass cultivars with the fairway
height mowing.

Treatment’ Values of colorimeter
Cultivar Sep, 2009 Oct, 2009 Mar, 2010 Apr, 2010
(1/2 inch) L a b L a b L a b L a b
Penncross 26.8 21.7 209 276 217 232 334 3.8 214 31.5 -8 21.7
Penn A-1 27.1 228 227 254 244 22 329 6.45 21.5 289 -6.1 18.9
T-1 26.8 22 17.8 24.5 212 16.4 27.8 -0.9 16.9 26.1 -10 14.8
CY-2 28.7 -23.1 229 244 226 19.3 28.5 -2 18.9 29.1 -8.6 18.9
LS44 26.9 224 209 26.5 -21.3 20.8 26.6 -1.1 15.5 26.8 -8.7 16.5
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