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Effects of Para Rubber Ash Application on Growth and Yield of Rice (Oryza sativa

indica) Grown in Acidic Soils
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ABSTRACT

A large amount of para rubber wood ash is produce as a by-product from biomass energy
electricity production system. The ash has a high pH and potassium content. According to the
properties, it is potentially be used to improve acid soils. This study consisted of two experiments; the
first experiment was conducted in the pots in the greenhouse of Applied Scientific Research
Corporation of Thailand (ASRCT), KlongHa, PathumThani. The objective of this experiment was to
study the effect of rate of application of the ash on growth and yield of rice grown in acid soils.
Experimental design was Completely Randomized Design (CRD) with 4 replications of 6 treatments.
Treatment 1, dolomite was applied 600kg./rai. Treatments 2-6 were the different rates of para rubber
ash; 300, 600, 900, 1,200, and 1,500 kg./rai, respectively. The results revealed that there was no
statistical difference of grain yield as the result of rates between 600-1,500 kg./rai of the ash and
dolomite treatments. The available phosphorus and exchangeable potassium in soil under the ash
treatments were higher than dolomite treatment. The second experiment was to study the effects of
para rubber ash pellet use in combination with chemical fertilizer on growth and yield of rice grown in
the acid soil at the experimental field of Rice Department of Thailand, Amphoe Khlong Luang,
PathumThani. Experimental design of the second experiment was Randomized Complete Block Design
(RCBD) with 3 replications of 7 treatments: 1) no chemical fertilizer (control), 2) 25 kg./rai of 12-6-6
chemical fertilizer, 3) 50 kg./rai of 12-6-6 chemical fertilizer, 4) 25 kg./rai of 12-6-6 chemical fertilizer +
para rubber ash pellet 600 kg./rai, 5) 25 kg./rai of 12-6-6 chemical fertilizer + para rubber ash pellet
1,200 kg./rai, 6) 50 kg./rai of 12-6-6 chemical fertilizer + para rubber ash pellet 600 kg./rai, and 7) 50
kg./rai of 12-6-6 chemical fertilizer + para rubber ash pellet 1,200 kg./rai The 50 kg/rai of 12-6-

6 chemical fertilizer is the recommended rate of the Rice Research and Development Institute. The
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results drawn from the 2™ experiment revealed that the treatments of para rubber ash pellet plus

chemical fertilizer (T4-T7) had higher yields than the treatments of chemical fertilizer only (T2,T3).
Key words: rice, para rubber ash, acid soils
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Table 1

Table 1 Analysis of the para rubber ash from Gulf Yala Green biomass power plant.

Properties Analysisresult
pH 1:10" 10.86
EC 1:10 (dS/m)” 29.80
organic matter, OM3/(%) 3.00
total N (%) 0.04
total P (%)” 2.45
total K (%)% 15.91
total Ca (%)” 21.08
total Mg (%)” 2.94

Properties Analysisresult
soluble Na (%) 0.05
soluble N (mg/kg) 254.01
soluble P (mg/kg) 31.79
soluble K (%) 10.93
soluble Ca (mg/kg) 100.30
soluble Mg (mg/kg) 487.79
moisture (%) 8.24
density (g/cm®) 0.60

4:10 soil/water measured by pH meter;?1:10 soil/water measured by conductivity meter; *Walkley and Black method; “micro

Kjeldahl; Yacid digestion measured by UV-VIS spectrophotometer; ®acid digestion measured by atomic spectrophotometer
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Table 2 Chemical analysisof the experimental soil before planting.

Properties

Greenhouse experiment

Field experiment

pH (1:1)"

EC, (dS/m)?

Organic Matter (%)
Available P (mg/kg)”
Exchangeable K (mg/kg)”
Extractable Ca (mg/kg)”
Extractable Mg (mg/kg)”
Extractable Na (mg/kg)”

CationExchange Capacity, CEC (cmoIC/kg)S/

Base saturation percentage (%BS)

4.80 5.04
0.69 0.52
2.05 1.71
28.48 18.46
30.19 95.45
1033.65 2322.42
246.57 474.58
75.35 338.35
20.80 20.96
36.50 42.10

"1:1 soil/water measured by pH meter;?saturated soil water measure by conductivity meter; 3/Walkley
and Black method; ¥ Bray Il extraction;SlCH?,COONH4 pH 7.0 extraction
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Figure 1 The pH of incubated soil with different rates of para rubber ash
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Table 3 Height of RD31 rice variety at different growth ages of plant (days after transplanting).

Height (cm)
Treatment
15 days 30 days 45 days 75 days 90 days

T1 dolomite600 kg/rai 23.25" 51.31° 74.00° 91.63 95.50
T2 ash 300 kg/rai 26.13% 59.50° 81.75% 94.13 95.50
T3 ash 600 kg/rai 22.88° 55.88% 78.44% 93.75 95.50
T4 ash 900 kg/rai 26.44° 57.63% 78.25% 95.75 96.38
T5 ash 1,200 kg/rai 25.31%° 57.25% 80.75% 94.50 94.63
T6 ash 1,500 kg/rai 25.25%° 59.63° 83.00° 97.75 98.13

F-test * b ** ns ns

CV (%) 8.45 5.45 4.92 5.82 3.65

Mean values on the same column with the same letters do not differ significantly (p>0.05)

ns = non-significant at p=0.05 * = significant at p<0.05 ** = highly significant at p<0.01

Table 4 Tilleringof RD31 rice variety at different ages of plant (days after transplanting).

Tiller/pot (number)

Treatment
15 days 30 days 45 days 75 days 90 days
T1 dolomite600 kg/rai 1.00 7.88 16.38 15.75 14.75%
T2 ash 300 kg/rai 1.00 9.75 17.38 13.63 12.75°
T3 ash 600 kg/rai 1.00 9.75 17.88 15.38 14.75%
T4 ash 900 kg/rai 1.00 9.13 16.63 14.38 13.75%
T5 ash 1,200 kg/rai 1.00 10.50 18.50 16.13 15.13°
T6 ash 1,500 kg/rai 1.00 11.13 19.00 14.63 14.85%
F-test ns ns ns ns *
CV (%) 0 26.44 15.52 11.69 10.38

Mean values on the same column with the same letters do not differ significantly (p>0.05)
ns = non-significant at p=0.05 * = significant at p<0.05 ** = highly significant at p<0.01
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Table 5 Fresh straw weight, grain yield (11% wet basis) and grain/straw ratio of RD31 rice variety at

harvest.
Fresh straw weight Grain yield Grain/Straw
Treatment

(g/pot) (g/pot) ratio
T1 dolomite600 kg/rai 99.08 27.98% 0.24%
T2 ash 300 kg/rai 105.63 21.31° 0.20°
T3 ash 600 kg/rai 119.08 33.13° 0.28°
T4 ash 900 kg/rai 106.01 27.08% 0.26%
T5 ash 1,200 kg/rai 94.64 27.26% 0.29°
T6 ash 1,500 kg/rai 96.55 26.43% 0.27%

F-test * *
CV (%) 29.63 36.68 23.65

Mean values on the same column with the same letters do not differ significantly (p>0.05)

ns = non-significant at p=0.05 * = significant at p<0.05 ** = highly significant at p<0.01
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Figure 2 Chemical analysis of the greenhouse experimental soil after harvesting.
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Table 9 Height of RD31 rice variety in field experimental at different stages of plant.

Plant height (cm)

Treatment
Maximum tillering Harvest
T1 control 66.6 121.60 *
T2 CF 25 kg/rai 63.9° 123.57 °
T3.CF 50 kg/rai 65.7 * 117.10 °
T4 CF 25 kg/rai + ash600 kg/rai 66.5 12473 °
T5 CF 25 kg/rai + ash 1,200 kg/rai 66.7 126.60 °
T6 CF 50 kg/rai + ash600 kg/rai 67.6 122.97 °
T7 CF 50 kg/rai + ash 1,200 kg/rai 68.1° 126.67 °
F-test * **
% CV 3.09 2.16

CF = chemical fertilizer 12-6-6
Mean values on the same column with the same letters do not differ significantly (p>0.05)
ns = non-significant at p=0.05 * = significant at p<0.05 ** = highly significant at p<0.01

NRVBIAITLUNARDIADNITUANN DV IA @h%’uﬁﬁmﬂﬁiﬂmﬂﬁimﬁ'mﬁﬂﬁmawwm (T4-
T1IWUE nu31 (Table 10) Wudfiszazuanne T7) uazdniuaiuey (T1) dnmsuannaaidnigs
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foiaiigas 12-6-6 8031 50 nn./13 (T3) ngu an/15 (T2)

Table 10 Tiller/hill of RD31 rice variety in field experimental at different stages of plant

Tiller/hill (number)

Treatment
Maximum tillering Harvest

T1 control 8.8° 11.13
T2 CF 25 kg/rai 8.3° 11.33
T3.CF 50 kg/rai 8.6 % 11.16
T4 CF 25 kg/rai + ash600 kg/rai 8.4 11.37
T5 CF 25 kg/rai + ash 1,200 kg/rai 8.7 % 11.20
T6 CF 50 kg/rai + ash600 kg/rai 8.5 % 11.03
T7 CF 50 kg/rai + ash 1,200 kg/rai 8.6 % 11.37

F-test * ns

% CV 2.59 1.93

CF = chemical fertilizer 12-6-6
Mean values on the same column with the same letters do not differ significantly (p>0.05)
ns = non-significant at p=0.05 * = significant at p<0.05 ** = highly significant at p<0.01
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Table11 Yield of RD31 rice variety at harvest.
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Treatment Yield (kg/rai)

T1 control 778.00 °
T2 CF 25 kg/rai 851.33 ¢
T3.CF 50 kg/rai 898.00 °
T4 CF 25 kg/rai + ash600 kg/rai 926.67 °
T5 CF 25 kg/rai + ash1,200 kg/rai 960.00 °
T6 CF 50 kg/rai + ash600 kg/rai 936.33 °
T7 CF 50 kg/rai + ash1,200 kg/rai 951.00 °

F-test >

% CV 1.60

CF = chemical fertilizer 12-6-6

Mean values on the same column with the same letters do not differ significantly (p>0.05)

ns = non-significant at p=0.05 * = significant at p<0.05 ** = highly significant at p<0.01
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Figure 3 Chemicalanalysis of the field experimental soil after harvesting.
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