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Effect of ‘CellCaSi’ recycling Coal Fly Ash on Soil Amendment and
the growth of Turfgrass in Golf Course

Lee, Sang~Jae - Huh, Keun-Young' - Jung, Woon-1k'
Yong-Pvong Resort Co., Ltd., Golf Course Advisor

"Roinbowscape Co., Ltd,, Environmeniol & Ecological Institute

ABSTRACT

The objective of this study was to improve the recycling rate of coal ash fly, industrial
waste. This study was conducted to analyze the physico-chemical properties of ‘CellCaS?’
and clarify the effects on the growth of Kentucky bluegrass(Poa pratensis L.) and
creeping bentgrass(Agrostis paulstris Huds ‘Penncross’) and the chemical properties of soil,
which was cellular calcium silicate reproduced by coal ash {ly. A field assay was carried
out in Young-Pyong Golf Course. The results were as follows.

1. The main chemical composition of CellCaSi was Si0,(45~55%) and Ca({25~35),
which was 70~90% of total weight. CellCaSi showed pH 8~9. Bulk density of
CellCaSi was O.35~0.45g/cm3. Water content of CellCaSi was 52.5~67.5%.

2. In the applied plots, leaf width, grass density per lem®, rhizome number and length per
plant, and root number per plant of Kentucky bluegrass{Poa pratensis L.) and creeping
bentgrass(Agrostis paulstris Huds ‘Penncross’) showed increasing tendency compared
with the control. The application of CellCaSi increased the growth of turfgrasses. Their
visual quality on hardness, grass shoot density per lem® and root growth was very
good. And, their visual quality on rhizome growth was good.

3. After the application of CellCaSi, pH, CEC, Ex-cation of the applied soil showed
increasing tendency with the little range, Si(); content increasing tendency considerably,
and organic matter content decreasing tendency compared with the control.
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Table 1. Chemical composition of CellCaSi

Composition | Content(wt., %) Note
SiQs 45~565
Cal 25~35 chemical
AlsQy 3-4 composition
Fe:0y 12 mineral SiOq
- nutrient
MgO 1-2 Si0y 15%
KO 0.5~1.0 Ca0 55%
Ig. Loss 713 MgO 2%
Others 4~5

Table 2. pH, bulk density, and water content of

CellCaSi

Material |pH(1:5)

Bulk Density
(g/em®)

Water Content
o)

CellCaSi

§~9

0.35~045

52.5~67.5
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Table 3. The leaf width of Kentucky hluegrass(Poa pratensiz L.) in each treatment

Month/Day Leaf Width{mm)
Treatment 614 621 628 75 712 913 927 104
Kentucky bluegrass Control 202" 19 1% 20b 19 20a 20b 18b
CellCaSi 23a 24a 25a 28 23a 22a 23a 22a

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 4. The leaf width of Creeping bentgrass(Agrostis paulsiris Huds ‘Penncross’) in each treatment

Month/Day Leaf Width{mm)
Treatment 6/14 621 628 756 T2 913 927 104
Creoping bentgrass Control 16a° 15a 16a 16a 15a 16a 1ba 14a
CellCaSi 16a 16a 16a 1ba 16a 16a 1Ba 1ba

*Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 5. The grass shoot density per lom® of Kentucky bluegrass(Poa pratensis L) in each treatment

Month/Day Grass Shoot Density per lem’
Treatment 614 621 628 76 712 9183 927 104
Kentucky bluegrass Control 143’ 13 13  12b  18a 14a  18a
CellCaSi 15a 14a 15a 14a 14a 15a 1l4a

"Mean separation within columns by Duncan’s multiple range test at 5% level,
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Table 6. The grass shoot density per lem® of Creeping bentgrass(Agrostis paulsiris Huds Penncross)

in each treatment

Month/Day Grass Shoot Density per lem®
Treatment 621 628 ¥ 712 Y13 927 104
i Control l4a 13b 15b 14a 13b 14b 13b
Creeping bentgrass ) casi 16a 16a 17a 15a 15a 16a  I5a

*Mean separation within columns by Duncan’s multiple range test at 5% level,
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Table 7, The rhizome number per plant of Kentucky bluegrass(Poa pratensis L.) in each treatment

Month/Day Rhizome Number per plant
Treatment 821 628 /) W12 Y13 927 104
. Control 2a 2a 2b 2a 2a 2a
Kentucky bluegrass CollCaSi % % 1a a 3a 3a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 8. The rhizome number per plant of Creeping bentgrass(Agrostis paulstris Huds ‘Penncross) in

each treatment

- Month/Day Rhizome Number per plant
Treatment, 621 628 15 T2 913 927 104
Creeping bentgrass Control 3a 3a Ba da 3a 3a
CellCaSi 4a 3a Ha 4a 4a 4a

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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bluegrasstFPoa pratensis L.) in each treatment

Month/Day Rhizome Length per plant(cm)
Treatment 614 621 28 75 T2 918 927 104
ko bl Control 35b" 386b 34b 33b 36a 352 36a 3.3a
Kentucky bluegrass |0 110a8i | 40a 4.1 592 381 40a 36a 381 36a
*Mean separation within columns by Duncan’s multiple range test ai 5% level.
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Table 10. The rhizome length per plant of Creeping
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bentgrass(Agrostis paulsiris Huds Penncross) in

Month/Day Rhizome Length per plant{cm)
Treatment 614 621 628 5 V2 913 927 1A
. Control 27%* 25 27b 30a 28a 27a 27a 26a
Creeping bentgrass [ lCasi | 32a 30a 321 833 S1a 50a 502 29a

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 11. The root number per plant of Kentucky bluegrass(Poa pratensis L.} in each treatment

Month/Day Root Number per plant
Treatment &l4 621 628 76/ 12 913 927 104
Kentucky bluegrass Control 3a° 3a 2a 3a 3a 3a 3a 3a
CellCa8i | 4a 4a 4a 3a 4a da 4a 3a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 12. The root number per plant of Creeping bentgrass(Agrostis peulstris Huds ‘Penncross’ in

each treatment

Month/Day Root Number per plant
Treatment 614 621 6728 D 12 913 927 104
) “[Control 5a° 4a 4a 5a 5a 5a 3a 4a
Creeping bentgrass’ | oo 2 6a 4a 6a Ba 6a Ba  da

‘Mean separation within columnns by Duncan’s multiple range test at 5% level.
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Table 13. The visual quality on the growth of
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Hardness regular excellent
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Root good excellent
Texture regular regular
Uniformity regular regular
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Table 14. The change of soil chemical characteristics in each treatment

Item| pH | OM CEC Si0s Ex-cation{cmolkg)

Treatment (1:5) | @) | (cmolkg) | mgkg) [ K | Ca | Mg
Kentucky blucgrass Control 59 | 20 6.6 87 037 | 480 | 0.62
CellCaSi 62 | 13 7.1 109 | 032 ] 656 | 0.71

Creeping bentgrass Control 63 | 24 6.2 68 042 | 572 | 051
CeliCaSi 65 | 1.8 7.2 117 | 039 | 681 | 061
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