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ABSTRACT

This study was carried out to examine the growth performance of 10 cultivars of
creeping bentgrass under salt injury in Seo-san reclaimed area. Turfgrass performance
studies included 10 creeping bentgrass cultivars (T-1, L-93, Penn Al, Pennlinks I,
Seaside II, Declaration, Penn A4, Crenshaw, Dominant, and Penncross). Ten creeping
bentgrass cultivars were grown on a USGA recommended research green. Plots were
seeded on May 31, 2006 at the rate of 7 g m. Electric conductivities of irrigation
water (ECw) and soil (ECe) were ranged from 0.28 to 3.3 d S m’ and from 0.25 to
35 d S - m' respectively. Leaf color, turf quality, coverage rate, and growth rate were
checked under the salty condition in reclaimed land for 2 year. Creeping bentgrass
cultivars of T-1, Pennlinks, and Crenshaw presented dark green color and Penn Al,
Declaration showed lighter green color. Penn Al, Penn A4 and L-93 exhibited the
highest overall turfgrass quality. Average visual coverage was 75.3% after eleven weeks
after seeding. Dominant, L-93, and Penn Al resulted in higher visual coverage
compared to the other cultivars. There was no difference in density among cultivars at
1 year after establishment. However, Declaration, Penn Al, T-1, and L-93 showed

higher density compared to the other cultivars at 2 years after seeding. Creeping
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bentgrass showed different quality, density and color in salty soil (ECe: 0.25-3.5 d S
m") and from application of salty irrigation water (ECw: 0.28-3.3 d S - m'l) conditions.

These results will be useful where selecting green cultivars for

reclaimed land area.
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Table 1. Sand materials used in this experiment and USGA particle size recommendation for green

construction.
Fine Very Coarse | Medium Very fine
coarse Fine sand Silt Clay
gravel sand sand sand
Sample sand
>34 | 342 | 2-1.0 | 1-025 | 0.5-0.25 | 0.25-0.15 | 0.15-0.05 | 0.05-0.002 | <0.002
mm | mm | mm | mm mm mm mm mm mm
USGA less than 10%| more than 60% less than less than 10%
recommended 20%
Sands (%) 0 20 3 [ 27 8 9
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Table 2. Visual color and winter color of 10 cultivars of creeping bentgrass in saline condition

(2006-2007).
2006 Visual color (1:gray-9:dark green)

Cultivars 26 Jul. 7 Aug. 21 Aug. 8 Sep. 22 Sep. 13 Oct. 6 Dec.

(BWAP) (I0WAP) (12WAP) (14WAP) (WAP16) (19WAP) QTWAPY*
T-1 45 a 4.8 ab 52 a 6.2 ab 8.3 a 9.0 a 781
L-93 45a 4.7 ab 53 a 6.7 a 8.0 ab 8.5 be 7.7 be
Penn Al 48a 4.7 ab 5.7 a 6.5 a 73b 80d 7.3 be
Pennlinks 0 45a 4.3 ab 57 a 5.8 ab 8.0 ab 8.8 ab 7.3 be
Seaside II 45a 42b 6.0 a 6.0 ab 7.8 ab 82cd 70¢
Declaration 45a 4.8 ab 6.0 a 6.5a 73b 8.0d 88 a
Penn A4 45a 4.8 ab 55 a 6.0 ab 83a 8.5 be 70c¢
Crenshaw 43 a 52 a 55 a 55b 7.8 ab 8.8 ab 6.0d
Dominant 45 a 5.0 ab 55a 6.3 ab 83a 8.5 be 7.2 be
Penncross 47 a 5.0 ab 52 a 6.2 ab 82a 8.3 cd 7.2 be
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(continued table 2).

2007 Visual color (1:gray-9:dark green)

Cultivars 8 Jun. 1 Jul. 26 Jul. 14 Aug. 24 Aug. 18 Sep. 5 Oct. 30 Oct. 20 Nov.
T-1 83a 80a 78 a 72a 6.0a 63bc 82a 73a 7.7 8"
L-93 73b  6.7bc 70¢ 6.0b 60a 6.7abc 82a 72ab 70Db
Penn Al 72b  7.0Db 70¢ 63b 60a 6.7 abc 8.0a 68ab 72D
Pennlinks II 75b 6.4be 75b 72a 6.0a 65bc 8la 70ab 70Db
Seaside 1T 70b 6.0 ¢ 70¢c 6.7ab 6.0a 6.0 ¢ 80 a 70ab 70D
Declaration 70b 6.7 be 6.0d 60b 60a 62¢ 80a 6.0¢ 6.0 ¢
Penn A4 72b  6.7bc 70c 63b 6.0a 6.7abc 8.1a 72ab 70b
Crenshaw 6.8 b 6.4 be 70¢c 70a 60a 7.3 a 8la 70ab 70b
Dominant 720 6.0c¢ 70¢c 6.0b 60a 70ab 82a 70ab 70D
Penncross 70b 6.0 ¢ 70¢c 6.0b 60a 7.0ab 80a 70ab 7.0Db

"WAP : week after seeding.
"Means with the same letter within column are not significantly different at P=0.05 level by

DMRT.
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Table 3. Visual quality of 10 cultivars of creeping bentgrass in saline condition (2006-2007).

2006 Visual quality(1:bad ~9:high)

Cultivars 26 Jul. 7 Aug. 21 Aug. 8 Sep. 22 Sep. 13 Oct.

(TWAP) (10WAP) (12WAP) (14WAP) (16WAP)  (19WAP)*
T-1 4.0 abe 4.3 ab 43¢ 6.3 bed 8.0 abe 8.3 ab’
L-93 45 ab 48a 5.5 ab 73a 7.7 be 8.2 abe
Penn Al 4.2 abe 4.7 ab 5.5 ab 6.7 abe 85 a 87a
Pennlinks 1T 4.0 abe 40b 5.3 ab 6.3 bed 73¢ 75¢
Seaside 1T 3.8 be 40b 58 a 5.8 de 75¢ 7.7 be
Declaration 4.2 abe 4.7 ab 5.3 ab 6.3 bed 8.3 ab 8.7a
Penn A4 35¢cd 4.7 ab 5.2 ab 6.2 cd 75¢ 8.0 abe
Crenshaw 3.0d 40b 5.0 be 53e 57d 6.3d
Dominant 45 ab 4.7 ab 5.0 be 7.0 ab 7.7 be 7.8 be
Penncross 4.7 a 4.7 ab 5.0 be 6.5 abed 75 ¢ 7.7 be

. 2007 Visual quality (1:bad~9:high)

Cultivars

7 Apr. 8 Jun. 1 Jul. 26 Jul. 14 Aug. 24 Aug.
T-1 6.3b 7.8 abe 78b 6.8 abe 63b 4.3 de’
L-93 6.0 be 7.8 abe 70c¢ 7.0 abe 65D 5.3 bed
Penn Al 72a 8.2 ab 8.2 ab 75 a 72a 6.3 ab
Pennlinks 11 6.0 be 7.3 bed 63d 6.5 bed 63b 47 cd
Seaside II 6.0 be 6.3¢ 6.3d 6.3 cd 65D 5.8 be
Declaration 70 a 83 a 85 a 6.7 bed 6.5b 50¢cd
Penn A4 63D 7.3 bed 70¢ 7.2 ab 6.8 ab 6.3 ab
Crenshaw 57 ¢ 6.5 de 6.3d 6.3 cd 73a 72a
Dominant 50d 7.0 cde 70¢ 6.0d 52¢ 2.7f
Penncross 6.0 be 9.7 de 6.0d 50e 52 ¢ 3.3 ef

. 2007 Visual quality (1:bad~9:high)X

Cultivars

18 Sep. 5 Oct. 30 Oct. 20 Nov. 4 Dec. Mean
T-1 50¢ 5.8 cd 6.3 be 7.0 de 6.0 abe 61¢
1-93 5.5 be 6.3 abed 7.0 ab 8.0 ab 6.7 ab 65b
Penn Al 6.3 ab 7.0 abc 7.7 a 7.7 abed 6.7 ab 70 a
Pennlinks II 5.7 be 6.7 abc 7.0 ab 7.3 bede 6.3 ab 6.1c
Seaside IT 5.7 be 7.0 abc 75 a 7.5 abede 6.7 ab 6.2 be
Declaration 48 ¢c 6.0 bed 6.3 be 6.8 ef 5.3 be 6.4 be
Penn A4 6.3 ab 7.3 ab 78 a 82a 68 a 66b
Crenshaw 6.7a 77 a 7.7 a 7.8 abe 6.0 abc 6.1c
Dominant 50¢c 50d 5.7¢ 6.3 f 47 ¢ 5.7d
Penncross 5.0¢ 58d 6.2 be 7.2 cde 6.3 ab 58d

"WAP : week after seeding.
"Means with the same letter within column are not significantly different at P=0.05 level by
DMRT.
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Fig. 1. View of 10 cultivars of creeping bentgrass in saline condition at 13 months after
seeding. A: T-1, B: 1-93, C: Penn Al, D: Pennlinks II, E: Seaside II, F:
Declaration, G: Penn A4, H: Crenshaw, I: Dominant, J: Penncross.
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Table 4. Visual percent coverage of 10 cultivars of creeping bentgrass in saline condition (2006).

Cultivars 19 Jul. 26 Jul. 7 Aug 21 Aug 8 Sep 22 Sep 13 Oct
(7TWAP) (8WAP) (OWAP) (11WAP) (13WAP) (15WAP) (19WAP)*
T-1 61.6b 63.3 be 71.6 be 73.3 ab 78.3 abe 95.6 be 99.0 a°
1-93 68.3 a 73.3 ab 766ab 800a 88.3 a 92.3 abe 100.0 a
Penn Al 63.3 ab 66.6 abc 70.0 be 78.3 a 83.3 ab 97.3 a 99.3 a
Pennlinks I 583 b 65.0 abe 70.0 be 75.0 ab 75.0 be 92.6 abc 98.3 a
Seaside 1I 58.3 b 63.3 be 65.0 cd 75.0 ab 80.0 abc 90.6 be 983 a
Declaration 58.3 b 61.6 cd 68.3 cd 75.0 ab 80.0 abe 96.3 ab 100.0 a
Penn A4 46.6 ¢ 516d 61.6d 66.6 b 730¢ 94.3 abc 98.0 a
Crenshaw 20.0 d 216 ¢ 433 e 73.3 ab 78.3 abce 83.3d 943 b
Dominant 68.3 a 750 a 80.0 a 80.0 a 81.6 abce 94.6 abe 96.6 ab
Penncross 58.3 b 63.3 be 71.6 be 76.6 ab 80.0 abc 896 ¢ 976 a

"WAP : week after seeding.

"Means with the same letter within column are not significantly different at P=0.05 level by

DMRT.



AsxlollM F2|BHETA~ 1070 FFL| 4= Bl 157

Table 5. Visual density of 10 cultivars of creeping bentgrass in saline condition (2007).

Visual
Visual density texture
Cultivars (1:low density- 9:high density) (1é?%22§e-
8 Jun. 1 Jul. 26 Jul. 14 Aug. 18 Sep. 20 Nov. 4 Dec. 30 Oct.
(1YAP)
T-1 7.8 ab 8.0 a 7.3 ab 65bec  53c¢d 77ab 674 85b"
L-93 72abc  70be 6.7 bed 65bc 6.0ab 80a 6.7 a 7.8 ab
Penn Al 80a 83a 78 a 73 a 65a 80a 6.7a 78 a

Pennlinks 1 65cd 6.0d 6.7 bed 62¢ 53cd 77ab 60a 7.3 ab
Seagide 11 58d 6.3 cd 6.3 cde 6.5 be 57bc 7.3ab 67a 6.7b

Declaration 80a 83a 78 a 67abc 52e¢d 77ab 63a 78a
Penn A4 6.5 ed 7.0 be 7.0 abe 68abc 65a 7.7ab 68a 7.3 ab
Crenshaw 58d 6.3 cd 6.3 ede 7.0 ab 6.5 a 70b 6.7 a 7.3 ab
Dominant 7.0 be 77ab 6.0de 53d 504 700 57a 8.7b
Penncross 584d 6.0d 55 e 53d 5.0d 7.0b 57 a 6.3b

*YAP : Year after seeding.

*Means with the same letter within column are not significantly different at P=0.05 level by
DMRT.

%£Z& Penn Al, Declaration, Penn A4, 9 BEB|2I0{(Root length)
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Table 6. Shoot number, leaf width, and root length of 10 cultivars of creeping bentgrass in saline
condition (2006).

Shoot number Leaf width Root length

Cultivars (ea/cmz) (mm) (cm)

7 Aug. 8 Sep. 13 Oct. 19 Jul. 21 Aug. 8 Sep. 22 Sep. 13 Oct.

(OWAP) (13WAP) (19WAP) (TWAP) (11WAP) (1SWAP) (15WAP) (19WAP)’
T-1 93a 116ab 36.3a 1.8 a 1.1b 1.1ab 1.2a 11.3 ab’
1.-93 131a 160ab 336a 13a 12b 1.0 ab 1.1a 8.0 ab
Penn Al 10.6 a 115ab 278a 14 a 11b 1.1 ab 11a 9.0 ab
Pennlinks I 105 a 93b 36.6 a 1.3 a 13b 1.1ab 1.2a 68b
Seaside I 10.8 a 156.1ab 326a 1.6 a 1.2b 1.3 a 1.2 a 7.6 8b
Declaration 128 a 113ab 316a l4a 12b 1.2 ab 13a 143 a
Penn A4 10.8 a 116ab 286a 13 a 12b 1.1ab 1.1a 7.5 ab

Crenshaw 10.1 a 168ab 30.1a 14 a 13 a 1.2 ab 1.2 a 50b
Dominant 1583 a 16.6 a 29.0 a 1.2 a 12b 0.9 ab 1.2a 8.5 ab
Penncross 78 a 1560ab 273a 13a 1.3b 1.1 ab 11la 11.5 ab
*WAP : week after planting.

YMeans with the same letter within column are not significantly different at P=0.05 level by
DMRT.
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