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Effect of Cornstarch-Based Absorbent Polymer on the Growth of
Cool Season Turfgrasses in Sand-Based Mixture

Joon-Soo Choi*, Geun-Mo Yang, Sang-Hyun Ahn and Yun-Sik Cho
Department of Green Landscape Architecture Science, Dankook Univ., Cheonan 330-714, Korea

ABSTRACT

This study was carried out to examine the effects of cornstarch-based absorbent polymer
(CAP) on the growth of cool season turfgrasses in sand-based soil mixture. Kentucky
bluegrass + perennial ryegrass mixtures seeded at May 18 in 2006 on sand-based soil
mixture. Sand + peat (5%, v/v), sand + CAP 20g - m?, sand + CAP 20g * m? + peat (5%,
v/v), and sand + CAP 40g - m? + peat (5%, v/v) mixtures were compared. Ground
coverage of sand + CAP 20g - m? + peat (5%, v/v), and sand + CAP 40g - m” + peat
(5%, v/v) treatments showed 50% at a month after seeding. But the coverage of sand +
peat (5%, v/v), sand + CAP 20g - m”~ resulted in 36.7%. Mixing of CAP with sand was
considered to be efficient method for increasing ground coverage as much as peat. Dry
weight of turfgrass tiller at sand + CAP 20g - m> + peat (5%, v/v), and sand + CAP 40g
~m? + peat (5%, v/v) were also significantly higher than sand + peat (5%, v/v), sand +
CAP 20g - m” mixtures at a month after seeding. Soil water retention at the sand + CAP
20g - m°, sand + CAP 40g - m” + peat (5%, v/v) mixing were lower than sand + peat
(5%, v/v) and sand + CAP 20g - m? + peat (5%, v/v) during the dry periods. From the
results, the mixing of CAP with sand is useful to increased ground coverage of kentucky
bluegrass and perennial ryegrass.
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Table 1. Sand materials used in this experiment and USGA particle size recommendation for green

construction .
Fine Very C e | Medi V fine
coarse| —oorse | MACCIUM oo gand | T Y silt Clay
gravel sand sand sand
Sample sand
>34 | 842210 1-0.25 | 05025 | 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 less than
recommended 10% more than 60% 20% less than 10%
Sands 0 5.0 20.9 61.2 10.2 2.3

Table 2. Physical and chemical characteristics of organic materials used in this study.

Samole Dry weight | Bulk Density | Organic matter pH EC
P %) (g/cc) content (%) (1:5) (mS/cm)
OM 24.4 0.16 85.1 5.7 0.07

Fig. 1. View of tensiometer (left) and experimental plot (right).
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Table 3. Effect of cornstarch-based absorbent polymer on the visual coverage rate of cool season
turfgrasses mixture (Kentucky bluegrass 80% + Perennial ryegrass 20%).

Visual coverage (%)

Treatments® (06/07 06/14 06/23 06/30 07/07 0714 07721 07/28 08/09 0816 0824
(IMAT") (2MAT) (BMAT)
S+0O(Control) 30.0b 86.7b 41.0b 56.7b 727b 79.0b 90.3b 940b 100a 100a 100a”
S+CAP1 300b 36.7b 433b 60.0b 75.0b 81.3b 926Db 953b 100a 100a 100a
S+O+CAP1 36.7a 500a 76.7a 83.3a 93.7a 96.7a 993a 100a 100a 100a 100a
S+O+CAP2 36.7a 500a 76.7a 8.0a 94.7a 97.3a 993a 100a 100a 100a 100a
Treatments : 8; Sand, O; Organic mater (5%, v/v), CAP1; Cornstarch-based absorbent polymer (20g -

m?), CAP2; Cornstarch-based absorbent polymer (40g - m™)

YMAT : Month after treatment.

*Means with the same letter within columns are not significantly different at P=0.05 level by DMRT.
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Table 4. Effect of cornstarch-based absorbent polymer on the shoot length of cool season turfgrasses
mixture (Kentucky bluegrass 80% + Perennial ryegrass 20%) at a month after seeding.

Shoot length (cm)

Treatments”
Perennial ryegrass (PR) Kentucky bluegrass (KB)
S+0 6.13 a 150 v
S+CAP1 513 a 1.78 ab
S+O+CAPL 6.75 a 238 a
S+0+CAP2 683 a 2.18 ab

Z'I‘reatments 1 8; Sand, O; Organic mater (5%, v/v), CAPI; Comstarch based absorbent polymer (20g
- m'®), CAP2; Cornstarch-based absorbent polymer (40g - m™®)
"Means with the same letter within columns are not significantly different at P=0.05 level by DMRT.
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Table 5. Effect of cornstarch-based absorbent polymer on the leaf number per shoot of cool season
turfgrasses mixture (Kentucky bluegrass 80% + Perennial ryegrass 20%) at a month after

seeding.
. Leaf number per a shoot (ea)
Treatments”
Perennial ryegrass (PR) Kentucky bluegrass (KB)
S+0 38a 254
S+CAP1 45 a 28 a
S+0O+CAP1 58a 30a
S+O+CAP2 58 a 25a

Z’I‘reatments : S; Sand, O; Organic mater (5%, v/v), CAPI; Cornstarch based absorbent polymer
(20g + m™®), CAP2; Cornstarch-based absorbent polymer (40g - m®)
"Means with the same letter within columns are not significantly different at P=0.05 level by DMRT.
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Table 6. Effect of cornstarch-based absorbent polymer on the average dry weight of shoot of cool season
turfgrassses mixture (Kentucky bluegrass 80% + Perennial ryegrass 20%) at a month after

seeding.
; Average dry weight of a shoot (mg)
Treatments
Perennial ryegrass (PR) Kentucky bluegrass (KB)
S5+0 20b 04¢c
S+CAP1 4.3 ab 0.7b
S+O+CAP1 5.1 ab 12a
S+0+CAP2 69 a 12 a

Treatments : 8; Sand, O; Organic mater (5%, v/v), CAP1; Cornstarch-based absorbent polymer (20g -
m’ ) CAP2; Cornstarch-based absorbent polymer (40g + m’ %
"Means with the same letter within columns are not significantly different at P=0.05 level by DMRT.
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Table 7. Effect of cornstarch-based absorbent polymer on the root length and dry weight of cool season
turfgrasses mixture (Kentucky bluegrass 80% + Perennial ryegrass 209).

Root length Dry weight Dry weight
Treatments® (cm) of shoot (g - cm?) of root (g - em™®
17 Oct. 03 Dec. 17 Oct. 03 Dec. 17 Oct. 03 Dec.
S+0 82D 109 a 0028a 0.032a 0.057 a 0.028 &’
S+CAP1 9.2 ab 124 a 0035a 0.038 a 0.057 a 0.035 a
S+0O+CAP1 9.6 ab 154 a 0038a 0.035a 0.050 a 0.035 a
S+0O+CAP2 116 a 158 a 0.032 a 0.035 a 0.054 a 0.032 a

Treatments 1 S; Sand, O; Organic mater (5%, v/v), CAP1; Cornstarch-based absorbent polymer (20g -
m?), CAP2; Cornstarch-based absorbent polymer (40g - m’ %
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Fig. 2. Effect of cornstarch-based absorbent polymer on root length of cool
season grass (PR+KB), A: S+O, B: S+CAP1, C: S+O+CAP1, D:
S+O+CAP2.

S; Band, O; Organic matey (5%, v/v), CAPl; cornstarch-based

absorbent polym_%r (20g * m™), CAP2; cornstarch-based absorbent

polymer (40g - m™).
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Fig. 3. Change of soil tension by cornstarch-based absorbent polymer rate in

two depth.

OM: Organic matter, CAP: Cornstarch-based absorbent polymer.
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