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ABSTRACT: The objective of this research was to study the potential yields of two traditional glutinous rice varieties,
namely Itia and Hom Samkoh, as compared with RD10 by applying bio-fertilizer and bio-extract in a farmer’s loamy
sand-textured paddy soil at Ban Bung, Non Kalen sub district, Sam Rong district, Ubon Ratchathani province in the
oft-season of 2012. A randomized complete block design with three treatments and four replications was used. The
treatments consisted of three glutinous rice varieties namely 1) Itia, a high yielding variety 2) Hom Samkoh, variety
with good taste and 3) RD10, an officially recommended variety. The bio-fertilizer was used at rate of 3 tons/rai with
1 ton per rai applied as basal fertilizer during the experiment plot preparation and the rest 2 tons per rai of applied as
top dressing3 days before transplanting and at 30 and 60 days after transplanting (three times). After transplanting
tiller stimulating bioextract was sprayed into the paddy plots at 17, 30, 45, 50 and 60 days of age, while flowering
stimulating bioextract was sprayed at 60, 70 and 77 days of age. The results revealed that the incorporation of
bio-fertilizer and bio-extract had positive effects on number of tiller per hill, number of panicle per hill and filled grain
weight per hill. As a result, the grain yields of the three glutinous rice varieties increased significantly. The highest
average grain yield was given by RD10, (763 kg/rai) followed by Itia (753 kg/rai) and the lowest average grain yield
was Hom Samkoh (649 kg/rai). Applying and spraying the herbal bio-extracts at the time irrigating the paddy field
and every three week intervals after transplanting upto the reproductive growth stage as well as controlling the water
level of the paddy field at 10 cm depth could help decrease the infestation of Scircophaga incertulas (Walker) that was
found frequently at the tillering stage. In addition, other natural enemies of rice pests such as dragonfly (Neurothemis
tullia), spider (Lycosa pseudoannulata) and ladybeetle (Micraspis discolor) were also found in the organic paddy fields.
Keywords: bio-fertilizer, bio-extract, traditional glutinous rice, rice yield, yield components
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Hom Samkoh

Figure 1 Harvesting and threshing of 3 glutinous rice varieties at Ban Bung, Sam Rong District
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Table 1 Soil chemical properties and nutrient contents before rice transplanting and after rice harvest at

Ban Bung, Sam Rong District, Ubon Ratchathani Province (in off-season 2012)

Chemical properties

Before rice transplanting

After rice harvest

M +SD"
pH (1:2 H20) 5.81+0.28 5.20+0.19
Electrical conductivity (dS/m) 0.06+0.01 0.06£0.01
Organic matter content (%) 1.20+0.10 1.07+0.08
Total nitrogen (%) 0.06£0.01 0.06£0.01
Available phosphorus (mg/kg) 44.28+15.51 33.57+7.42
Exchangeable potassium (mg/kg) 165.96+31.79 72.68+17.95

Exchangeable calcium (mg/kg)
Exchangeble magnesium (mg/kg)

644.87+74.12
111.89+29.41

428 .20+110.68
145.37+£35.99

Extractable Iron (mg/kg) 192.26+38.74 154.9349.18
Extractable Manganese (m/kg) 15.99+2.90 12.43+2.21
Extractable Zinc (mg/kg) 0.44+0.15 1.91+0.29

M = Mean (4 replications ), SD = Standard deviation
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Table 2 Chemical properties and nutrient contents in bio-extract compared to those of general organic fertilizers

Chemical property

Samrong’s bio-extract

General organic fertilizer

pH (1:2H,0) 4.70 3.3-9.0

Electrical conductivity (dS/m) 4.83 0.12-33.8
Total nitrogen (%) 0.029 0.05-2.00
Total PQO5 (%) 0.017 0.01-3.74
Total K O (%) 0.143 0.02 -4.93
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Table 3 Chemical properties and nutrient contents in bio- organic compost (in off-season 2012)

Chemical properties Basal formula

Dressing formula Vegetative formula

dry wt. wet wt. dry wt. wet wt. dry wt. wet wt.
pH (1:5 HZO) 7.4 - 7.62 - 7.63 -
EC (1:5, dS/m) 2.85 - 2.43 - 2.81 -
Moisture (%) - 28.50 - 33.79 - 31.32
Organic matter (%) 19.97 14.28 16.38 10.84 21.21 14.57
C : Nratio 16.13 15.32 21.58
Total N (%) 0.72 0.51 0.62 0.41 0.57 0.39
Total P (%) 1.05 0.75 0.88 0.58 1.02 0.70
Total PZO5 (%) 2.41 1.73 2.01 1.33 2.33 1.60
Total K (%) 3.34 2.39 3.60 2.39 3.29 2.26
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Table 4 Comparison of 19 days old seedlings of 3 glutinous rice varieties for height, root length, dry weight

of culm and root (in off-season 2012)

Rice varieties Culm (cm) Root length (cm) Average dry weight (g/plant)
height wide culm root
RD10 22.4 0.411 8.0 0.048 0.003
Itia 20.7 0.425 10.2 0.063 0.016
Hom Samkoh 26.3 0.388 8.7 0.054 0.014
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Table 5 Comparison of 19 days old seedlings of 3 glutinous rice varieties for macronutrients (in off-season

2012)
Macronutrients Rice variety
RD10 Itia Hom Samkoh
culm root culm root culm root
Nitrogen (%) 2.58 1.54 2.63 1.44 2.94 1.46
Phosphorus (%) 0.501 0.289 0.511 0.264 0.516 0.245
Potassium (%) 3.47 1.52 3.49 1.74 3.81 1.58
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Table 6 Analysis of rice grains for physico-chemical and whole rice grain properties after milling by

Ubon Ratchathani Rice Research Center

Item Rice variety

Itia Hom Samkoh RD10
Whole grain color pale yellow with short awn pale yellow pale yellow
Mixed rice (%) none 12R 10%NG"
Moisture content (%) 121 13.1 1.6
Brown rice size (mm)
Width 2.28 2.19 2.31
Length 7.18 7.93 7.43
Thickness 1.76 1.86 1.85
Shape slender slender slender
1000 grain weight (g) 28.40 29.80 31.00
Brown rice (%) 75.43 76.24 76.35
White rice (%) 65.44 64.45 66.24
Whole kernels and head rice (%) 29.49 19.73 31.38
Husk/Hull (%) 24.57 23.76 23.65
Bran (%) 9.99 11.79 10.11
Brokens (%) 35.95 44.72 34.86
Alkali digestion (1.7%) 5.0 4.4 4.7
Aroma 0 + 0

NG: non-glutinous rice grains mixed in 100 gram glutinous rice
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Table 7 Average rice yields and yield components of 3 glutinous rice varieties at Ban Bung, Sam Rong district

in off-season rice crop year 2012

Rice Number of  Panicles Filled grains 1000 Filled Grain yield Harvest
varieties tillers per hill  per hill  weight per hill g grains weight g 14%moisture kg/rai  index+SD
Itia 13a 12a 33.97 28b 753a(373) 0.49+0.02
Hom Samkoh 10b 9b 26.88 32a 649b(344) 0.48+0.01
RD10 11b 10ab 34.40 32a 763a(344) 0.52+0.02
F-test . . ns o *
CV(%) 6.13 7.51 11.00 3.87 6.18

*= significant at p < 0.05 level, **= significant at p < 0.01 level, ns = not significant
Means with in the same column followed by the same letter are not significantly different
Number within the parentheses are average grain yields in off-season rice crop year 2011 (N11& WazANY, 2556)

SD: Standard Deviation
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R?=0.4359
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Figure 2 Simple linear regression between number of tillers/ hill and grain yield
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y =37.02x + 354.9
R?=0.5928
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Figure 3 Simple linear regression between number of panicles/ per hill and grain yield
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Figure 4 Simple linear regression between filled grain weight/ hill and grain yield
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