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Effect of Highly Water-Absorbing Polymer on Turfgrass Quality
of Creeping Bentgrass, Kentucky Bluegrass, and Zoysiagrass

Kyoung-Nam Kim*
Dept. of Horticulture, College of Science and Technology, Sahmyook University, Seoul 139-742, Korea

ABSTRACT. Research was initiated to investigate the effect of high water-absorbing polymer on turfgrass quality
of three major turfgrasses. A total of 12 treatment combinations were used in the study. Treatments were made with
different rates of sand, soil organic amendment (SOA), and water-swelling polymer (WSP). Visual turfgrass quality
was evaluated in creeping bentgrass (4grosis palustris Huds., CB), Kentucky bluegrass (Poa pratensis 1.., KB), and
zoysiagrass (Zoysia japonica Steud., Zoy) grown under greenhouse conditions. Significant differences were
observed among the treatments in CB, KB, and Zoy. Visual quality ratings varied with mixing rates of SOA and
WSP, being maximum 5.6 in differences among them. At the end of study it ranged from 0.3 to 9.6 in CB, 0.3 to 4.0
in KB, and 0.9 to 5.8 in Zoy. Turfgrass quality pattern changed with time after seeding among treatments influenced
by WSP rates. From this study, a proper tate of WSP is considered to be 5%, 5~10%, and 5% for CB, KB and Zoy,
respectively. In general, overall treatment effect of WSP on turfgrass quality was highly associated with SOA 20% in
three turfgrass species. When mixing sand with SOA and WSP for rootzone soil, a proper rate of SOA is considered
to be 15 to 20% for CB and KB, while 20% for Zoy of warm-season grass. A further study would be required to
investigate the effect of varied, gradual mixing rates of WSP on growth characteristics of turfgrasses grown on

mixtures of sand, SOA, and WSP before a field application.
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Table 1. Genus, common name, scientific name, variety and source of turfgrass entries in the study.

Genus Common name Scientific name Variety Use Seed source
Agrostis L. Creeping bentgrass pa lzgt:i(.)ssfllsu ds. Shark green bg;l‘;ﬁ?i&z i%vxéieeds
Poa L. Kentucky bluegrass pratZ;sais L. Excursion  tee, fairway J}?ggi;:ﬁl: ?(Ilg’cirjns&any
Zoysia Willd.  Korean lawngrass Zoysia Zenith  tee, fairway Patten Seed Company

Jjaponica Steud.

Lakeland, GA, USA
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Table 2. Treatment combinations of sand, soil organic amend-
ment (SOA), and water-swelling polymer (WSP) in the study.

Treatment Description for treatment mixtures (%, v/v)
No. Sand’ SOA! 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 as described in Table 3.

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

*WSP: water-swelling polymer of K-SAM consisting of acrylic acid-
sodium acrylate copolymer : water = 94 : 6.

"WSP mixing rates: 5 to 20% of WSP based on volume ratio (v/v, %)
to mixture of Sand+SOA.

(pH 6.4)2] EF7) A o]tk WSP % 3H4(K-SAM, Kolon
Chemical Co., Ltd., Gwacheon, Kyounggi, Korea)w A +-¢|
acrylic acid-sodium acrylate copolymer®} ~80] 94:62 T+
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olth. Refe EF ¥ = ZR]E] USGA (United States
Golf Association) X]HHl| z—q‘t&@ ZAE M-S T Table 3).
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Table 3. Particle size distribution of sand used for 12 treatment combinations of soil organic amendment and water-absorbing

polymer in the study.
Particle size distribution (%)
snl;?g];) 2.0~34 1.0~2.0 0.5~1.0 0.25~0.5 0.15~0.25 0.05~0.15  0.002~0.05
USGA Spec.” <3% <7% > 60% <20% <5% <5%
Sand 1.0 2.25 87.00 7.0 1.5 0.25

“USGA: United States Golf Association.
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Table 4. Turfgrass entries, environmental conditions, replication,
experiment period, and investigation frequency in the study.

Items Description for experiment
Turferass entries® CB 'Shark’, KB "Excursion’,
&t Zoy '"Zenith'
Environmental natural conditions
conditions between 10°C and 35°C at greenhouse
Replication 6
Experiment period 60 days
Investigation item visual turfgrass quality

Investigation frequency daily and weekly

“CB: creeping bentgrass, KB: Kentucky bluegrass, Zoy: zoysiagrass.
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Fig. 1. Visual turfgrass quality of 12 treatment combinations
comprising of sand, soil organic amendment (SOA), and water-
swelling polymer (WSP) in creeping bentgrass under greenhouse
conditions. Treatment combinations and WSP mixing rates
were described in Table 2.

SHoll webd AAF oz AFs] thEA e THFig. 1).
SOA 10%=2 33t AAl= Bk WSP 31 5~20%
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Photo 1. The experimental site at greenhouse (left) and a close-up of treatment mixtures of sand, soil organic amendment (SOA),

and water-swelling polymer (right).
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Table 5. Visual turfgrass quality 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)* Turfgrass quality (0-10¥

No. Sand SOA WSP CB KB Zoy
1 90 10 5 6.8 b* 22 be 450
2 90 10 10 24 cd 28 b 4.1 be
3 90 10 15 1.2 d 0.6 cd 26 ¢
4 90 10 20 0.6 d N/AY N/A
5 &5 15 5 8.8 ab 37 a 4.2 bc
6 85 15 10 60 b 2.2 be 09 d
7 85 15 15 0.6 d 1.0 ¢ 2.0 cd
8 85 15 20 03 d 03 d N/A
9 80 20 5 9.6 a 40 a 58 a
10 80 20 10 64 b N/A 1.5 ed
! 80 20 15 31lc N/A 1.7 ed
12 80 20 20 0.6 d 28 b 1.9 cd

Range 0.3~9.6 0.3~4.0 0.9~5.8

“Sand: pure sand consisting of sand over 60% between 0.25 and 1.0 mm in particle size distribution as described in Table 3. SOA: soil organic
amendment of Supersoil I{Dooho-landtech, [ljuk, Kyounggi, Korea). WSP: water-swelling polymer of K-SAM consisting of acrylic acid-
sodium acrylate copolymer : water = 94:6 (Kolon Chemical Co., Ltd., Gwacheon, Kyounggi, Korea).

*CB: creeping bentgrass, KB: Kentucky bluegrass, Zoy: zoysiagrass.

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

"N/A: not applicable.
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Fig. 2. Visual turfgrass quality of 12 treatment combinations
comprising of sand, soil organic amendment (SOA), and water-
swelling polymer(WSP) in Kentucky bluegrass under green-
house conditions. Treatment combinations and WSP mixing
rates were described in Table 2.

Ag Aoz ALREHATHFig 2).
Ael7] EFaezdlAM 9 257 & AUFE GRS
= & A7t 1.0 032 theks] A=zl shx|t
29 WEIH2 A 3F 27 § HAHIFE WSP

Fulgo wet A 342 JYEstHFig. 1 A2F9). &

for W

7] EF a0 AUFF FFo] A9 Wit oy
zole AE) R 2o dolFert §xF Y F
M =¥ §AE0 B4 wiEolgl AREE L tH(Christians,
2004; Kim, 2005). $-218 zit]e] AS2 221 15~24°C ¥
2z 2| WEIDgLE X4 F 15 o] o}
& 75%° E=E3kA9HKim et al., 2010), AE7] EF27
29] 7% Wolg 75% 8L 2F AE AQFHE AoZ
224 UrHKim and Nam, 2003). & AE7| EFah =



285 A S} )Y el e BRoEs 9 Sae) A0Ed) vAE a9 65

s

A.Sand 90 + SOA 10

- | WSS
§ 8 ~ 2 WP 10
z s o 3 WSP 15
g_ ——v— 3 WEP 20
g 4
2
0 Leil <
1 2 3 4 5 &
Weeks after seeding
B.Sand 85+ SOA 15
0
5, WP 5
§ 8 bl . WEP 14
;“ 5 1 e 7, WP 15
i 2 WSP 20
i *
§ , /-
" %;._—-

Weeks sfter seeding

C.Sand 80 +SOA 20
- W w—pen 3 W5PS
g s o 10. WSF 10
; & wgens §3. WEE 15
2 4 / v 12 WSP 20
i

Weeks after seeding

Fig. 3. Visual turfgrass quality of 12 treatment combinations
comprising of sand, soil organic amendment (SOA), and water-
swelling polymer(WSP) in zoysiagrass under greenhouse con-
ditions. Treatment combinations and WSP mixing rates were
described in Table 2.
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ol A EATIoNAN WSP A &g e
Z)E4 vy A3 WSP S £ 8L 5%t A4
g Ao 2 AsHY. 283 EYNHA SOAS 53
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AE7] BEFaH 20 4002 7PF 2t AT e AL
HrHdae 582 Ay EFad2ntE YA, I
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9] AFAL AP WEDHX > 2T > A
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AT FLS FAFNA ST 2F 7F Jehd o]HI
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R-type) &2 UFo] R TH(Kim, 2005). 233 WEIH A=
A5Fo] S-type IATE TEAo| o] NEH Y= W=
A A3+ Aok B3 EJUE ASFo] S/R-type &
2 ZEAY 9% 7|83l AEE 9= 75 &
A AE7) EF2YSE R-type D2 FEox X8}
7o wol7hm WAE gth(Beard and Beard, 2005; Kim,
2005). =3 Ao} = AE7) B2 A9 dold
=7 F8 AYZE F Y =L Aew ¥48A g
(Beard, 1973; Fry and Huang, 2004). & A3 o= wo}
£5 2 ALY 54 Aol= Qs AT EFad29
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AlZHR1 Y] 4 7 Al Adee g A7k
dYEE F83 Frioto|t. Ay WEIHAE
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7 - Bol o83 UthBeard, 1982). 2 Hl
T2 HlE] AE7) EFadx @ EJ0E GEo
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2 APAF 25 7 Jehd A ER zole WSP F
A A A dotgs, AR 2L ASY F 2F LK

AR HS S40) wekd 1 Z9t thEd) Uepg &

Z

l‘

k
80 (M K oR we

Table 6. Proper mixing rate of soil organic amendment and
water-swelling polymer for a rootzone layer in terms of
turfgrass quality.

. Soil organic Water-swelling
Turfgrass entries amendment (%) polymer (%)
Creeping bentgrass 15~20 5
Kentucky bluegrass 15~20 5~10
Zoysiagrass 20 5
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