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Effects of Capillary Water Interruption Layer on the Growth of
Zoysiagrasses and Cool-season Turfgrasses in Reclaimed Land

Jun-Beom Kim!, Geun-Mo Yang® and Joon-Soo Choi*

"Department of Environmenial Landscape Architecture Science, Sangmyung Univ., Seoul 110-743, Koreq,
2Department of Green Landscape Architecture Science, Dankook Univ., Cheonan 330-714, Korea

ABSTRACT

This study was carried out to examine the growth performance of 4 species of
cool-season grasses and 4 species of zoysiagrasses under salt injury in Seo-san
reclaimed area. Grasses were grown on the plots with capillary water interruption
layer (WCWIL) and without capillary water interruption layer (WOCWIL) soil systems.
Cool-season grass and seeding-type zoysiagrass plots were seeded on 6 Jun, 2006.
Vegetative zoysiagrass 'Junggi' was established by sprigging and 'Senock’ and 'Millock’
were plugged. Electric conductivities of irrigation water (ECw) ranged from 0.28 to 3.3
dS - m". Electric conductivities (ECe) of the soil with capillary water interruption layer
and without capillary water interruption layer ranged from 0.55 to 4.29 dS - m’ and
from 1.84 to 9.4 dS - m" respectively. Leaf color, turf quality, coverage rates, and
growth rates were rated visually for 2 years. Zoysiagrass 'Junggi', creeping bentgrass,
zoysiagrass 'Senock' and 'Millock' showed acceptable growth at salty fairway condition,
while Kentucky bluegrass, perennial ryegrass, Kentucky bluegrass mixed with perennial
ryegrass, and seeded zoysiagrass 'Zenith' showed establishment rates below 70%.

These results will be useful when choosing turfgrass species and cultivars for the
golf courses in reclaimed land area.
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Table 1. pH and EC of irrigation water and soil (2006-2007).

Soil without capillary water

. Soil with capillary water
Items Irrigation water . - . -
interruption layer interruption layer
pH 6.2-7.2 5.82-6.96 5.91-7.95
EC (dS - m’l)Z ECw:0.28-3.3 ECe:1.8-94 ECe:0.55-4.29
"ECw : Electric conductivity of water. ECe: Electric conductivity of extracted water from

saturated soil samples.
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A: without capillary water interruption layer, B: with capillary water interruption layer.

Fig. 1. Soil layers used in this experiment.
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Table 2. Visual coverage of 8 species and cultivars without capillary water interruption layer at
reclaimed land (2006-2007).

Visual coverage (%)
Species 2006 2007
and cultivars 19 Jul. 21 Aug. 22 Sep. 13 Oct. 10 Nov. 8 Jun. 17 Jul.
(BWAT) (1IWAT) (156WAT) (18WAT) (22WAT") (48/WAT) (53WAT")
Creeping bentgrass 55.0 a 76.7a 833a 91.0 a 89.3 ab 93.0 ab 91.7 &’
Kentucky bluegrass

D) 100e  100f 350cd 200e 60 e 6.0 f 16.7d
gﬁﬁ‘;ﬂmal TYCEraSS  500a 60.0b 683b  750b  733¢ 76.7 cd 733 b
KB + PR 183cd 367d 617c¢  633c  650c 65.0 d 733D
Zenith 100e  200e 31.7d 433d  200d 250 e 383 ¢
Senock 250c  533c 71.0b  740b 783 hec 85.0 abc 1000 a
Millock 150de  500c 683b  733b  733c¢ 80.0 be 90.0 a
Junggi 40.0b 783a 883a 90.0 a 94.0 a 99.0 a 100.0 a

"WAT : Week after treatment.
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.

Table 3. Greenness of 8 species and cultivars without capillary water interruption layer at reclaimed
land (2006-2007).

Visual greenness (l:gray-9:dark green)

Species 10 Nov. 8 Jun. 7 Jul. 14 Aug. 24 Aug. 18 Sep. 30 Oct 20 Nov.
and cultivars
2006 2007

Creeping bentgrass 7a 51f 60c 6.0d 6.0¢ 6.0 f 6.0¢ 50 ¢
E%g“ky bluegrass 5b  78b 90a 70c 70d 80c 80b  60b
f;ﬁ‘;"mal Yyegrass 7a  63e 90a 90a 73c¢d 90a 90a 78a
KB + PR 8a  73bc 90a 90a 70d 85b 90a 78a
Zenith 4bc 63e 80b 70c T77be 70d 20e 20d
Senock 4 be 88a 9.0a 80b 88 a 6.5 e 20e 20d
Millock 23¢ 70cd 80b 72c¢ 80b 70d 20e 2.0d
Junggi 46D 6.5ed 75c¢ 55 e 6.0 e 6.0 f 3.0d 20d

‘Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Table 5. Visual quality of 8 turfgrass species and
reclaimed land (2007).
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Table 4. Root length of 8 species and cultivars
without capillary water interruption
layer at reclaimed land (2006).

Root length
Species (cm)
and cultivars 13 Oct.
(18WAT?)

Creeping bentgrass 9.5 ab”
Kentucky bluegrass (KB) 3.0d
Perennial ryegrass (PR) 10.3 abc
KB + PR 77¢
Zenith 8.3 abc
Senock 11.5 ab
Millock 11.3 ab
Junggi 11.8 a

“WAT : Week after treatment.

Means with the same letter within column are
not significantly different at P=0.05 level by
DMRT.
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cultivars without capillary water interruption layer at

Visual quality

Species
. (1:bad-9very good)

and cultivars 8 Jun. 17 Jul. 14 Aug. 24 Aug. 30 Oct. 20 Nov.
Creeping bentgrass 62b 60c¢c 6.3b 55¢ 80a 75 a”
E%E)t“‘"’ky bluegrass 50d  20f 27¢ 20 e 37 ¢ 20 ¢
Perennial ryegrass (PR) 5.8 be 40d 5.7 be 40d 5.0 cd 6.2 be
KB + PR 53cd 40d 5.0 cd 4.7d 50cd 58¢
Zenith 51cd 30e 43d 434d 4.3d 33d
Senock 7.7 a 80a 80a 82a 6.0b 73 a
Millock 70a 70b 6.8 ab 68b 5.7 be 6.8 ab
Junggi 7.0 a 70b 6.7b 72b 6.0b 6.8 ab

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

DMRT.
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Table 6. Green up rate of 8 turfgrass species and cultivars without capillary water interruption layer
at reclaimed land (2007-2008).

Spring green up rate (%)

Species

; 7 Apr. 7 Apr.
and cultivars 20 OI?Y) (20(?8)
Creeping bentgrass 86.7 a 50.0 b’
Kentucky bluegrass (KB) 400 ¢ 50.0 b
Perennial ryegrass (PR) 76.7b 92.1a
KB + PR 73.3b 90.0 a
Zenith 15.0d 100 ¢
Senock 70e 112¢
Millock 16,7 d 100 ¢
Junggi 11.7 de 158 ¢

'Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Table 7. Visual coverage of 4 turfgrass species and cultivars with capillary water interruption layer at
reclaimed land (2006-2007).

Visual coverage (%)
Species 2006 2007
and cultivars 19 Jul. 21 Aug. 22 Sep. 13 Oct. 10 Nov. 8 Jun. 17 Jul
(6WAT) (11WAT) (15WAT) (18WAT) (22WAT) (48WAT) (53WAT
Creeping bentgrass 31.7ab 73.3a 833a 94.7a 916 & 99.0 a 100 a

‘Kentucky bluegrass 18.3 ¢ 283 ¢ 450c¢ 71.7b 733 b 76.7 ¢ 8 b
Senock 243bec  56.7D 733b 79.0b 800 b 90.0 b 100 a
Junggi 400 a 81.7a 90.0a 927a 90 a 99.3 a 100 a

*WAT : Week after treatment.
*Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Table 8. Greenness, Green up rate, and root length of 4 turfgrass species and cultivars with capillary
water interruption layer at reclaimed land (2006-2007).

Greenness at fall season Green up rate at spring Root length

Species (1:gray-9:dark green) (%) (cm)
and cultivars 10 Nov. 2006 7 Apr. 2007 18 Oct.

(22WAT) (40WAT) (18WAT")
Creeping bentgrass 7b 91.7 a 113 a°
Kentucky bluegrass 8a 50.0 b 133 a
Senock 4d 80¢ 13.0 a
Junggi 5¢ 10.0d 14.1 a

"WAT : Week after treatment.
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.

Table 9. Visual quality of 4 turfgrass species and cultivars with capillary water interruption
layer at reclaimed land (2007).

Visual quality
(1:bad - 9:very good)
8§ Jun. 17 Jul. 26 Jul. 31 Jul. 14 Aug. 24 Aug. 30 Oct. 20 Nov.
Creeping bentgrass 6.1 ab 8.0 a 80a 70c¢ 65¢ 70¢c 9.0 a 8.2 a’
Kentucky bluegrass 5.6b 80a 70b 70¢ 62d 60d 77b 70b
Senock 6.5 ab 8.0 a 8.0 a 83 a 85a 90a 6.0 ¢ 6.0¢
Junggi 71a 80a 70b 75b 7.0Db 80b 6.0 ¢ 6.0 ¢

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

Species
and cultivars
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