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Effects of Tridymite, Yod Doi and Boon Khamtorn Soil Conditioners on

Physical and Chemical Properties of Soil and Rice Yield
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ABSTRACT

A study was made to determine the effects of Tridymite, Yod Doi and Baon Khamtorn
soil conditioners on physical and chemical properties of soil and yield of RD 23 rice variety
on a sandy soil at Ubon Ratchathani Rice Research Centre in 1998-2000. A randomized
complete block design comprising 6 treatments with 4 replications was investigated. The
control and chemical fertilizer treatments were also included to determine the effects of the
soil conditioner treatments. The six treatments namely 1) control, 2) 37.5 kg (16-16-8, N-
PQOS—KQO)/rai, 3) 75.0 kg (16-16-8, N—P2OS—K2O)/rai, 4) 375 kg (16-16-8, N-P O_-K O)/rai
+ 9.4 kg tridymite/rai, 5) 50 kg Yod Doi/rai and 8) 50 kg Boon Khamtorn/rai, Physical and
chemical soil properties at different depths were determined prior to planting of the first crop
and after harvesting of the third crop, while rice yield was yearly determined. After 3
consecutive years results were indicated that the physical soil properties at the 0-10 and
10-20 cm depth (bulk density, hydraulic conductivity and plant available water) were not
significantly different among treatments (P<0.05) as well as the chemical properties of the
soil at the respective depths (pH, organic matter and available phosphorus) except
exchangeable potassium. The three - year average of rice yield was in favour of sole utilization
of chemical fertilizer grade 16-16-8 (N—PEOS—KQO) at the rate of 37.5 kg/rai and its combination

with tridymite at the rate of 9.4 kg/rai were 213 and 199 kg/rai respectively {P<0.05).
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Meanwhile, the utilization of Boon Khamtorn
tended to give higher rice yield (180 kg/rai)
than did the Yod Doi soil conditioner {170
kg/rai} and it was also true for the latter
when compared to the control ireaiment
(145 kg/rai) (P<0.05). Then, the utilization of
tridymite increased the price of input while
the output or the vield of rice remained the
same. As the utilization of Boon Khamtorn
and Yod Doi soil conditioners tended to
improve the yield of rice in long term.

Key words: soil conditioner, tridymite,
yod doi, Boon Khamtorn, bulk density,

hydraulic conductivity, plant available water
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Table 1. Physical and chemical soil properties at different depths prior to planting of the

first rice crop in 1998 at Ubon Ratchathani Rice Research Centre

Soil depth {cm)

Seil property 0-10 10-20  20-30 30-50 50-70 70-90
Physical

BD (g/cm®) 1.50 1.59 1.59 1.61 1.67 1.62
Ko {mmv/hr) 10.05 3.37 6.18 12.60 274 403
FC (cm} 3.15 2.59 2.47 4.93 5.03 425
WP {cm) 1.20 0.67 0.42 059 058 1.00
PAW (cm) 1.95 1.92 2.05 4,34 445 325
Texture Sand Sand Sand Sand Sand Sand
Sand (%) 88.57 90.82 90.66 93.06 91.51 91.54
Silt (%) 812 547 6.39 437 5.11 7.81
Clay (%) 3.32 3.78 295 257 3.38 0.65
Chemical

pH 411 443 4.82 5.15 5.09 5.40
OM (%) 0.30 0.46 0.07 0.05 0.07 010
Avail P (mg/kg) 22.80 27.20 17.55 6.25 2.15 1.90
Exch K {mg/kg) 14.08 14.26 15.92 1.63 4.69 5.71
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Table 2. Physical and chemical properties of tridymite soil conditioner

Physical property

Chemical property

Sand (%)
BD, bulk density, (g/ecm®)
Moisture content (% volume)
Saturation
FC (field capacity)
WP {wilting point)
PAW (plant available water)

68.10
1.21

35.36
27.05
25.56

1.49

pH

OM (%)

Total P O, (%)
Total K20 (%)
Ca (%)

Mg (%)

Na (%)

CEC (me/100 g)
EC (dS/m)

CCE (%)

8.89
0.63
0.013
0.036
6.934
0.077
0.036
4.40
133.33
26.90

Table 3. Chemical properties of Yod Doi and Boon Khamtorn soil conditioners

Chemical property Yod Doi Boon Khamtorn
pH 7.49 7.58
OM (%) 0.76 6.35
C (%) 0.44 3.69
Total N (%) 2.46 3.68
Total P O, (%) 3.35 4.02
Total KZO (%) 132 6.43
Ca (%) 5.44 10.05
Mg (%) 0.216 0.251
Fe (%) 474 3.88
Mn (%) 0.285 0.269
Cu (%) 0.019 0.016
Zn (%) 0.026 0.035
C/N 0.18 1.00
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Table 4. Bulk density (BD, g/cm®) as affected by the utilization of soil conditioners and
chemical fertilizers after harvesting of the third rice crop in 2000 at Ubon Ratchathani

Rice Research Centre

Soil depth {cm)

Treatment

0-10 10-20
1. Control 144 a 158 a
2. 37.5 kg (16-16-8)/rai 140 a 159 a
3. 37.5 kg (16-16-8)/rai + 9.4 kg tridymite/rai 1.43 a 158 a
4. 75.0 kg (16-16-8)/rai 146 a 163 a
5. 50.0 kg Yod Doi/rai 1.46 a 1.60 a
6. 50.0 kg Boon Khamtorn /raij ' 144 a 160 a
F-test NS NS
CV (%) 37 2.0

Means in the same column foliowed by a common letter are not significantly different at the

5% level by DMRT.

NS = not significant

Table 5. Hydraulic conductivity (Ko, mm/hr) as affected by the utilization of soil condition-

ers and chemical fertilizers after harvesting of the third rice crop in 2000 at Ubon

Ratchathani Rice Research Centre

Soil depth (cm)

Treatment

0-10 10-20
1. Control 16.02 a 511 a
2. 375 kg (16-16-8)/rai 1793 a 443 a
3. 375 kg (16-16-8)/rai + 9.4 kg tridymite/rai 1511 a 6.20 a
4. 75.0 kg (16-16-8)/rai 1991 a 3.37 a
5. 500 kg Yod Doi/rai 1291 a 421 a
6. 50.0 kg Boon Khamtorn /rai 15.16 a 5561 a
F-test NS NS
CV (%) 56.4 55.1

Means in the same column followed by a common letter are not significantly different at the
5% level by DMRT.

NS = not significant
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A linAndy saufisssiuainudn 10-20 oo,
anas welloadinantennialansaumnnds
flazananansuSunlgedudld

32 aufivnaad

Han13inTzRENTANsAiapafud
FuFUAWAN 0-10 WAL 10-20 o3 MdodAu
gamInaasdiiil 3 (WA, 2543) wud1 flseei
ANAN 0-10 3w, fld1 pH BYIEnine 4.38-
461  Uinudunietaglufiu 0.44-063%
wWoswa¥afiuyszTond 11.55-19.38 un/nn.
Twunaduniiuanfeuld 15.81-24.00 un/nn.

warfiszfuAINEn 10-20 B, {1 pH 4.05-

4.96 USanubunining 021-0.34% wWaawada
mduyselowd 14.35-25.65 wn./nn.
TwunaBendivandould 13.75-19.25 un/
nn. (Table 7) 21N@A1LATIEHAUNAINIT
naapdfadaiu 3 I (WA 2541-2543) 3z
Wuldimsldarsysulpfuniflad van
aopuazyaiiey tlddeiulsauiifine
niivesiuldodradutda  naAndusaedl

-4

ARSI LN LN T U AU LS A L
3 = =3 & 0
drunivaradumnelwunadeagngadu
Frpaynaram3fiay Jefigwguinduunedn
1 wazsnisldaunsailddE sanedas
fumSinuanadusemialad o gafies
p1758sfidgelly 25.56% lauy3nins

(Table 2)

Table 6. Soil moisture content (cm) at field capacity (FC), permanent wilting point (WP)

and plant available water (PAW) as affected by the utilization of soil conditioners

and chemical fertilizers after harvesting of the third rice crop in 2000 at Ubon

Ratchathani Rice Research Centre.

0-10 cm soil depth

10-20 cm soil depth

Treatment

FC WP PAW FC WP PAW
1. Control 277a 0B%9a 208a 230a 08 a 1444
2. 375 kg (16-16-8)/rai 267a 085a 182a 247a 058a 189 a
3.375 kg (16-16-8)/rai + 273a 071a 202a 239a 060a 179a

9.4 kg tridymite/rai

4. 75.0 kg (16-16-8)/rai 267a 079a 198a 232a 072a 155a
5. 50.0 kg Yod Doifrai 289a 083a 206a 244a 081a 158a
6. 50.0 kg Boon Khamtorn /rai 290a 076a 214a 254a 074a 174a
F-test NS NS NS NS NS NS
CV (%) 8.9 371 15.0 10.7 475 22.4

Means in the same column, followed by a common letter are not significantly different at the

5% level by DMRT.

NS = not significant

162

PAW = FC - WP

TIETiTInaneRg TR 24 aifuii 2 wouaiaw - Somal 2549



Table 7. Chemical soil properties as affected by the utilization of soil conditioners and

chemical fertilizers after harvesting of the third rice crop in 2000 at Ubon Ratchathani

Rice Research Centre.

0-10 cm soil depth

10-20 cm soil depth

Treatment pH OM  Avail P Exch K pH OM Avail P Exch K
(%} (mg/kg) (mg/kg) (ma/kg) (%) (mg/kg) (mg/kg)
i. Control 4.58 0.55 11.55 1581 496 025 14.35 14.79
2. 375 kg (16-18-8)/rai 4.61 0.57 1540 17.00 496 0.21 1915 16.00
3. 376 kg (16-16-8)/rai + 438 0.63 14.85 23.25 405 026 23.23 19.25
8.4 kg tridymite/rai
4. 75.0 kg (16-16-8)/rai 3.81 0.62 19.38 2400 4.07 0.34 2565 19.00
5. 50.0 kg Yod Doi/rai 453 0.44 11.55 18.00 4.87 0.34 17.10 13.75
6, 50.0 kg Boon Khamtorn/rai 4.07 046 1238 2225 417 0.33 21.50 15.00
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Amount of rainfall {mm)
- BEEEE 83

Table 8. Effects of soil conditioners and chemical fertilizers on yield of RD 23 rice variety

in 1998, 1999 and 2000 at Ubon Ratchathani Rice Research Centre

Rice yield (kg/rai)

Treatment

1998 1999 2000 Average
1. Control 146 ¢ 176 bc 113 d 145 d
2. 37.5 kg (16-16-8)/rai 194 ab 241 a 205 a 213 a
3. 375 kg (16-16-8)/rai + 9.4 kg tridymite/rai 189 b 235 a 174 bed 199 ab
4. 75.0 kg (16-16-8)/rai 224 a 162 c 195 ab 194 b
5. 50.0 kg Yod Doi/rai 162 bc 192 b 156 cd 170 cd
6. 50.0 kg Boon Khamtarn /rai 170 bc 182 bc 188 abc 180 be
F-test * * * *
CV (%) 119 94 99 10.4

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT,

*

= significant at 5% level

Jan Feb Mar Apri May Jun Jul Aug Sept Oct Nov Dec
Month

Figure 1. Average annual rainfall in 1998~
2000
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