WRBIEREE (F e HATER &R 14(2) © 217 32(2011)
J. Korean Env. Res. Tech. 14(2) : 21 7 32(2011)

EWNHA EeTolM UEA S B|80| F2 T F2

Effect of High Water—Swelling Polymer Rate
on Seedling Survival of Major Turfgrasses
Grown on Soil Organic Amendment Mixtures#

Kim, Kyoung-Nam” and Park, So-Hyangz)

l)Dept. of Horticulture, College of Science and Technology, Sahmyook University,
2)Dept. of Environmental Horticulture, Graduate School, Sahmyook University.

ABSTRACT

The effects of high polymer on the seedling survival were investigated in three major turfgrasses.
Twelve treatments were used in the study with different rates of sand, soil organic amendment (SOA),
and water-swelling polymer (WSP). Turfgrass seedling survival rate was evaluated in creeping bentgrass
(CB), Kentucky bluegrass (KB), and zoysiagrass (Zoy) grown under greenhouse conditions.

Significant differences were observed among the treatments. Seedling survival rates were variable
in CB, KB, and Zoy according to mixing rates of SOA and WSP, being maximum 20.2% in differences.
At 6 weeks after seeding, the survival rates ranged from 0.6 to 61.9% in CB, 4.2 to 75.3% in KB
and 1.7 to 82.1% in Zoy. A pattern of seedling emergence varied with time among treatments
influenced by WSP rates.

A proper mixing rate of WSP is considered to be 5% for CB and 5 to 10% for KB and Zoy. In
general, overall effect of WSP on seedling survival was clearly observed in the mixtures of sand 80%

and SOA 20% in CB. The best result, however, was found from the mixture of sand 85% and SOA
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15% in both KB and Zoy. When mixing sand with WSP, a proper rate of SOA is considered to be
20% for CB and 15 to 20% for KB, while 10 to 15% for Zoy. A further research is needed to
investigate the effects of WSP on the turf quality in mixtures of sand, SOA, and WSP before a field

application.

Key Words : Creeping bentgrass, Germination rate, Kentucky bluegrass, Water-absorbing polymer,

Zoysia japonica.
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Table 1. Genus, common name, scientific name, variety and source of turfgrass entries in the study.

Genus Common Scientific Variety Seed source
name name
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Table 2. Treatment combinations of sand, soil organic
amendment (SOA), and water-swelling polymer
(WSP) in the study.

Description for treatment mixtures
Treatment (%, VIV
No.

Sand* SOAY WSP*
1 90 10 5
2 90 10 10
3 90 10 15
4 90 10 20
5 85 15 5
6 85 15 10
7 85 15 15
8 85 15 20
9 80 20 5
10 80 20 10
11 80 20 15
12 80 20 20

“Sand : pure sand consisting of sand over 60% between
0.25 and 1.0 mm in particle size distribution.

YSOA : soil organic amendment of Supersoil I (Dooho-
landtech, Iljuk, Kyounggi, Korea).

*WSP : water-swelling polymer of K-SAM consisting
of acrylic acid-sodium acrylate copolymer : water =
94 1 6.
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Table 3. Chemical properties of soil organic amendment (SOA) for treatment mixtures in the study.

Chemical properties’

Code Source” . EC CEC oM
P (dS/m) (me/100g) (%)
SOA Supersoil 1 6.41 4.59 81.90 77.84

“Supersoil I : Dooholandtech, Iljuk, Kyounggi, Korea.

YEC : electro-conductivity, CEC : cation exchange capacity, OM : organic matter.
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Table 4. Seedling survival rates of creeping bentgrass, Kentucky bluegrass, and zoysiagrass in 12 treatment
combinations of sand, soil organic amendment (SOA), and water-swelling polymer (WSP) at the end

of study.
Treatment Treatment mixtures (%, v/v) Seedling survival rate (%)

No. Sand” SOA WSP CB’ KB* ZOY"
1 90 10 5 48.5b" 20.7 de 56.0 ¢
2 90 10 10 16.1¢ 28.7d 56.5¢
3 90 10 15 358¢ 45f 33.3d
4 90 10 20 0.6 h 42f 27.0d
5 85 15 5 513b 753 a 82.1a
6 85 15 10 6.0g 51.7¢ 63.4 be
7 85 15 15 80¢g 16.6¢ 45¢e
8 85 15 20 1.6 h 173¢ 33ef
9 80 20 5 619a 69.5b 69.1b

10 80 20 10 25.5d NA" NA

11 80 20 15 127¢F NA NA

12 80 20 20 21.2 de 154¢ 1.7f

Range 0.6~61.9 4.2~75.3 1.7~82.1

“Sand : pure sand consisting of sand over 60% between 0.25 and 1.0 mm in particle size distribution.

YCB : creeping bentgrass.
*KB : Kentucky bluegrass.
"ZOY : zoysiagrass.

“Mean separation within columns by Duncan's multiple range test at P=0.05.

“NA : not applicable.
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Figure 1. Cumulative seedling emergence pattern of 12

treatment combinations comprising of sand,
soil organic amendment (SOA), and water-
swelling polymer (WSP) in creeping bentgrass
under greenhouse
combinations were described in Table 2.
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Figure 2. Cumulative seedling emergence pattern of 12
treatment combinations comprising of sand,
soil organic amendment (SOA), and water-
swelling polymer (WSP) in Kentucky blue-
grass under greenhouse conditions. Treatment
combinations were described in Table 2.
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Figure 3. Cumulative seedling emergence pattern of 12
treatment combinations comprising of sand,
soil organic amendment (SOA), and water-
swelling polymer (WSP) in zoysiagrass under
greenhouse conditions. Treatment combinations
were described in Table 2.
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Table 5. Summary of proper mixing rates of soil organic
amendment (SOA) and water-swelling polymer
(WSP) for 3 turfgrasses in terms of seedling

survival.

Turfgrass entries SOA(%) WSP(%)
Creeping bentgrass 20 5
Kentucky bluegrass 15~20 5~10
Zoysiagrass 10~15 5~10
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