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Effect of Soil Conditioners on Soil Moisture and Growth of
Manila Grass (Zoysia matrella) on Fairway of
Bangpoo Golf Country Club
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ABSTRACT: The experiment was conducted on a fairway of Bangpoo Golf Country Club objectively to investigate
the effects of perlite, bentonite, pumice and gypsum at the rates of 50, 100 and 200 kg/rai on the growth and
quality of Manila grass (Zoysia matrella), soil moisture content and changes to soil properties. The Manila grass
was approximately 20 years old prior to the experiment. The results revealed that the application of soil conditioners
enhanced the growth and quality of Manila grass which can clearly be seen during the no-irrigation period. The
addition of bentonite at the rate of 50 kg/rai significantly gave the highest weight of cut grass of 143 kg/rai, and
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also the best quality considering the steady growth, density and green color. Other soil conditioners such as perlite,
gypsum and pumice similarly boosted the growth of Manila grass, but required the use of larger amounts than that
of bentonite. Besides, perlite tended to induce the succulence of grass better than did other soil conditioners. In the
grass and its residue layer of all treatments, the contents of organic matter, total nitrogen, available phosphorus and
available potassium were not different. All had high to very high levels, ranging between 33-40 g/kg, 5.2-9.3 g/kg,
97-181 mg/kg and 213-366 mg/kg, respectively. The application of bentonite resulted in the highest acidity with the
pH of 7.4 in the sand layer when compared to other soil conditioners, especially when applied at the rate of 50 kg/rai.
This also tended to maintain the highest amounts of organic matter (22.6 g/kg), total nitrogen (1.2 g/kg), and avail-
able phosphorus (137.5 mg/kg) in the layer. Adding pumice, especially at the rate of 200 kg/rai, tended to preserve
the lowest amounts of organic matter and plant nutrients in the sand layer, but tended to maintain more soil moisture
than did other soil conditioners, particularly when applied at the rate of 100 kg/rai. On the other hand, perlite and

gypsum were similar in terms of the effects on organic matter and plant nutrients in the sand layer.
Keywords: soil conditioner, soil moisture, Manila grass, golf fairway
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Table 1 Properties of soil conditioners used in the experiment.

Properties Gypsum Bentonite Perlite Pumice
pHH,O (1:1) 6.9 4.6 7.7 8.5
EC (dS/m) H,O (1:5) 2.76 nd 0.26 0.11
OM (%) 1.34 nd nd 1.62
CEC (cmol /kg) nd nd 20.25 13.25
Total N (g/kg) nd 0.3 nd 0.32
Total P (g/kg) nd nd nd 0.15
Total K (g/kg) nd 1.6 2.8 31.02
Total Ca (g/kg) 253 0.1 1.2 1316.1
Total Mg (g/kg) 0.6 0.7 1.0 204.5
Total Na (g/kg) 0.1 nd 1.9 29.75
Total S (g/kg) 398.5 0.8 2.2 >0.01
Total Si (g/kg) nd 2.1 3221 0.025
Total Al (g/kg) nd nd 80.1 51.6
Total Fe (mg/kg) 0.2 245 0.2 655
Total Zn (mg/kg) 91 nd 0.4 1.51
Total Cu (mg/kg) 134 nd 0.1 0.32
Total Mn (mg/kg) 155 nd 0.3 5.97

nd = not detectable
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Table 2 Properties of thatch, sand and soil horizon on fairway Bangpoo golf country club prior to experiment

set up.

Property Horizon

Thatch Sand Soil
Texture Silt loam Sand Clay
pH HZO (1:1) 7.5 8.3 7.0
Total N (g/kg) 8.1 0.5 0.5
Organic matter (g/kg) 34 12.9 16.6
Avail. P (mg/kg) 75.9 12.2 24.9
Avail. K (mg/kg) 591.1 44.6 5422
Extract. Ca (cmolc/kg) 16.3 9.4 9.4
Extract. Mg (cmolc/kg) 15.1 1.2 9.8
Extract. Na (cmoIC/kg) 14.1 1.3 10.7
CEC (cmol /kg) 31 1.7 21.7
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Table 3 Effect of soil conditioner on the amount of fresh weight of cut Manila grass at 12 mm from soil surface

on the fairway of Bangpoo golf country club.

Average fresh weight of Zoysia mattrella (L.) Merr.

Week after soil conditioner applied1

Treatment

14" 5"-6" 12"-21°

( kg/rai )
Perlite 50 kg/rai 56.9¢c 52.2ab 95.8 a
Perlite 100 kg/rai 63.3 bc 32.9ab 49.3d
Perlite 200 kg/rai 153.7 a 57.2ab 74.1 bc
Bentonite 50 kg/rai 143 ab 95.1a 92.9 ab
Bentonite 100 kg/rai 78.4 abc 47.9 ab 455d
Bentonite 200 kg/rai 543 c 69.3 ab 54.8 cd
Pumice 50 kg/rai 58.6 c 25Db 58.3 cd
Pumice 100 kg/rai 90 abc 53.6 ab 40.8d
Pumice 200 kg/rai 142.7 ab 80.8 ab 50.5d
Gypsum 50 kg/rai 493 c 31.5ab 50.5d
Gypsum 100 kg/rai 98.4 abc 72.9 ab 74.1 bc
Gypsum 200 kg/rai 76.2 abc 30.0b 50.8d
Control 139.8 ab 59.3 ab 96.2 a
F-Test * * *
CV (%) 52.16 47.4 21.15

*, ** = significant difference at 95% and 99% level of confidence, respectively; Mean within the same column

followed by the same letter indicated no statistical difference using DMRT.

'Week after soil conditioner applied; no addition of water at weeks 1-4, water applied at the rate of 5 L m“once

a week at weeks 5-6; water applied at the rate of 2.5 L m”every two day at weeks 7-21
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application (control)

T12 = Gypsum 200 kg/rai, T13 = No soil conditioner

Figure 1 Effect of soil conditioner on water content of Manila grass on the fairway of Bangpoo golf country club

@mmwmmmﬁwm@ﬁ@ﬂﬁLﬁﬂiﬁﬁﬁﬁmm 25
.30’ LLé’Qﬂd@ﬂiﬁumﬁﬂL@?mLﬁuimiﬂﬂiﬂﬁmﬂﬁﬁw
Tdlwszaziann 4 §Unnk (§ansi 1-4) (Table 4)
wud Msldiwumelufludnansine Huwalduls
AININTRIMTUATaE AN INsldTAR LT U
5umﬁm§'u°'| Tneflsziunzuuuelunde 7.3-7.5
saeasunilugldu (7.2-7.4) walas (7.1-7.3) uaz

o a

WuRd (6.9-7.3) Iaan13ldludmamnmnunlou i

v £ 4 al 1 1o 1 d”
ADLNINIRIN UL ANIIN1T L dda a1y

q @ q

o

LIz

sanludaadln1n 5-8 Anaauilaliifin
o Ta o ve v e e e
Ta1lsenuanafaludng 5 a./4° Sudud deasli

-

ualdluiianiafeniu naname nsldwunelus
1 a E2 ¥ PPN

AzdadiuaunInaesnn 1uoaesls Angn

' Y o aal 901 = 2 a o
wsinnnfapsidrmatudaauazuiamne luide
y odda o ST
Faeiay 10-60 20INUA TDadANdINTNEaNTY
Tugaedinniin 9-11 ndsanlddanuiulyesiu
AsnINTeInTusatiea A1 FuN1ImMAseel
wialtlRTuLASIAsANdINIUTiaN Y AaunIziiY
dingdianiin 12-21 REnslidRNTY 2.5 837



32 WAUINERAT 42 (1) : 25-38 (2557).

Fududu wudn aunanzesigusatiealunn  wse wuneluddng 50 waz 200 nn./ls danali
AFuNgeIUAUganIIfunsiasgulaedAn A ntesnatesgeigalenBauisuiy
ag/luide 5.9-7.6 Tnamsldinaladane 50 nn/ls  danuiudpsmuatingu Nivae wazrludnanau)

Table 4 Effect of soil conditioner on quality score of Manila grass on the fairway of Bangpoo golf country club.

Average score quality assessment of Zoysia mattrella (L.) Merr.

Treatment Week after soil conditioner applied’

14" 5"-g" 9"-11" 12"-21°
Perlite 50 kg/rai 7.3 abc 4.2 ab 4.8 cd 7.6a
Perlite 100 kg/rai 7.1cd 319 3.5¢g 6.3e
Perlite 200 kg/rai 7.1cd 34f 4.4 ef 7.0 bc
Bentonite 50 kg/rai 75a 45a 53b 75a
Bentonite 100 kg/rai 7.3 abc 3.5 ef 4.1f 6.9 cd
Bentonite 200 kg/rai 7.4 ab 43 a 5.6 a 7.6 a
Pumice 50 kg/rai 7.3 abc 4.0 bc 5.1 bc 7.3b
Pumice 100 kg/rai 6.9d 3.0¢g 3449 59f
Pumice 200 kg/rai 7.3 abc 34f 3449 6.7d
Gypsum 50 kg/rai 7.2 bcd 3.9 bcd 4.6 de 7.3b
Gypsum 100 kg/rai 7.4 abc 3.8 cde 4.6 de 7.2 bc
Gypsum 200 kg/rai 7.2 bcd 3.6 def 4.2 ef 6.1 ef
Control 7.1cd 3.9 bcd 4.4 ef 7.1 bc
F-Test * * * *
C.V.(%) 2.4 6.0 4.9 4.0

*, ** = significant difference at 95% and 99% level of confidence, respectively; Mean within the same column
followed by the same letter indicated no statistical difference using DMRT.
'Week after soil conditioner applied; no addition of water at weeks 1-4, water applied at the rate of 5L m”once

a week at weeks 5-6; water applied at the rate of 2.5 L m”every two day at weeks 7-21
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Table 5 Effect of soil conditioner on soil moisture at 7.5 cm depth on the fairway of Bangpoo golf country club.

Treatment

Average soil moisture content at 7.5 cm depth

Week after soil conditioner applied’

314" 5"-g" 911" 12021

( % by volume )
Perlite 50 kg/rai 4.3 bc 1.5 b-e 9.7 cd 13.5f
Perlite 100 kg/rai 2.6 bc 2.2 a-d 12.0 ab 18.6 bcd
Perlite 200 kg/rai 21¢c 2.7 abc 12.2 ab 22.7 a
Bentonite 50 kg/rai 7.7 a 3.1a 9.4d 201b
Bentonite 100 kg/rai 21c 1.2 cde 9.8 cd 16.1 def
Bentonite 200 kg/rai 8.2 a 2.8 ab 10.7 bed 18.1 b-e
Pumice 50 kg/rai 3.1 bc 1.6 a-e 10.8 a-d 15.6 ef
Pumice 100 kg/rai 3.0 bc 2.2 a-d 13.0a 24.5a
Pumice 200 kg/rai 3.7 bc 04e 10.8 a-d 19.0 bc
Gypsum 50 kg/rai 2.7 bc 2.3 a-d 9.7 cd 16.1 def
Gypsum 100 kg/rai 5.5ab 2.4 a-d 11.7 abc 17.6 b-e
Gypsum 200 kg/rai 2.6 bc 0.13 e 6.5e 19.5 bc
Control 4.5bc 1.0 de 9.1d 16.8 cde
F-Test * * * *
C.V (%) 31.15 53.0 11.14 14.3

*, ** = significant difference at 95% and 99% level of confidence, respectively; Mean within the same column

followed by the same letter indicated no statistical difference using DMRT.

'Week after soil conditioner applied; no addition of water at weeks 1-4, water applied at the rate of 5L m™

once a week at weeks 5-6; water applied at the rate of 2.5 L m™every two day at weeks 7-21
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Table 6 Effect of soil conditioner on properties of thatch horizon on the fairway of Bangpoo golf country club.

Thatch horizon

Treatment oM Total N Avail. P Avail. K
( g /kg ( ma/kg )

Perlite 50 kg/rai 33.3 7.4 144 337
Perlite 100 kg/rai 30.4 6.1 140 236
Perlite 200 kg/rai 36.1 7.7 161 291
Bentonite 50 kg/rai 33.7 6.0 131 292
Bentonite 100 kg/rai 36.1 6.7 113 333
Bentonite 200 kg/rai 40.0 6.1 123 291
Pumice 50 kg/rai 36.7 52 181 327
Pumice 100 kg/rai 33.7 8.5 180 353
Pumice 200 kg/rai 32.0 7.4 97 282
Gypsum 50 kg/rai 30.4 9.3 163 366
Gypsum 100 kg/rai 31.3 7.2 150 308
Gypsum 200 kg/rai 32.3 6.0 170 275
Control 33.0 5.9 129 213

F-Test ns ns ns ns

C.V. (%) 13.3 31.8 43.3 33.7

ns = no statistical difference
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Table 7 Effect of soil conditioner on properties of sand horizon on the fairway of Bangpoo golf country club.

Sand Horizon

Treatment pH o.M Total N Avail. P Avail. K
111HO ( a/kg ) mg/kg )

Perlite 50 kg/rai 8.1a 19.0 ab 14 a 66.7 ab 97.3
Perlite 100 kg/rai 7.8 abc 146 b 0.7 ab 79.2 ab 127.3
Perlite 200 kg/rai 7.7 abc 17.0 ab 0.9 ab 71.7 ab 96.0
Bentonite 50 kg/rai 7.4c 19.0 ab 0.9ab 112.5ab 145.0
Bentonite 100 kg/rai 7.6 abc 226 a 1.2ab 137.5a 98.0
Bentonite 200 kg/rai 7.7 abc 17.5ab 0.9 ab 50.8 ab 98.3
Pumice 50 kg/rai 7.6 abc 19.0 ab 1.2 ab 85.8 ab 122.3
Pumice 100 kg/rai 7.6 abc 14.9b 1.3ab 75.8 ab 149.7
Pumice 200 kg/rai 8.0ab 14.0b 06b 30.8b 125.0
Gypsum 50 kg/rai 7.6 abc 1550 1.0ab 72.5ab 123.7
Gypsum 100 kg/rai 7.7 abc 20.0 ab 1.2ab 62.5 ab 111.3
Gypsum 200 kg/rai 7.5 bc 17.6 ab 1.0 ab 48.3 ab 123.0
Control 7.7 abc 156 Db 0.9 ab 63.8 ab 90.3
F-Test * * * * ns
C.V. (%) 3.53 19.9 36.6 63.7 30.9

*, ** = significant difference at 95% and 99% level of confidence, respectively; ns = no statistical difference;

Mean within the same column followed by the same letter indicated no statistical difference using DMRT.
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