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Abstract

This study investigated nutritional compositions, characteristics, and effectiveness
of biomass pellets from rice straw, rice bran, and rice husk used as planting material for
lettuce var. green oak. Three formulae of biomass pellet treatments and a planting
medium control were laid out in a completely randomized design with four replications.
Formula 1 had rice straw, manure, and water at the ratio of 7: 2 : 1. Formula 2 consisted
of rice straw, manure, rice bran, and water at the ratioof 5:2: 2 : 1. Formula 3 included
rice straw, manure, rice husk, and water at the ratio of 5: 2 : 2 : 1. Formular 4 (control)
was a normal planting medium (not pelleted) consisting of peat moss and manure at the
ratio of 8 : 2. The nutrition and characters of biomass pellets were evaluated. Plant height,
plant canopy, shoot weight, root length, root weight, leaf number, leaf width, leaf length,
and leaf color (L*, a* and b*) of lettuce were measured. All biomass pellet formulae had

higher total macro nutrients (N, P and K) than formula 4 and could be pelletized without
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fracture and decay. All growing media were significantly different for all traits of lettuce
(p<0.01 and p<0.001). Formula 2 showed the greatest for all characters followed by
formula 4, formula 1, and formula 3, respectively. Lettuce planted in formula 2 for
45 days had plant height of 4.8 cm, plant canopy of 16.8 cm, shoot weight of 18.8 ¢, root
weight of 5.2 ¢, leaf number of 15.1 leaves, leaf width of 8.7 cm, leaf length of 11.3 cm,
and greener leaves as indicated by the low hue values (L* = 54.0, a* = -7.1, and b* =
31.5). The formula consisting of rice straw, manure, rice bran, and water at the ratio of
5:2:2:1 was appropriate for making biomass pellet and using as growing media of
lettuce var. green oak.

Keywords: Planting media, biomass pellet, rice straw, byproduct from rice production
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Table1 Nutrients and chemical characteristics of the four growing medias in the
experiment
EC OM
Growing pH Total N Total P Total K
) (1:5 H,0) (Organic
medias  (1:5 H,0) (%) (mg/kg) (mg/kg)
(dS/m)  matter) (%)
Formula 1 6.22 5.01 41.98 1.67 3,516 16,620
Formula 2 5.63 4.71 55.89 1.35 6,166 13,517
Formula 3 6.38 3.97 50.97 1.10 3,610 15,387
Formula 4 5.39 3.23 71.28 1.22 1,105 5,919
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Figure 1 Characteristics of biomass pellets and growing media: formula 1 rice straw :
manure : water (7 : 2 : 1), formula 2 rice straw : rice bran : manure : water
(5:2:2:1), formula 3 rice straw : rice husk : manure : water (5:2:2:1) and
formula 4 peatmoss : manure (8 : 2) (not pellet)

Table 2 Property of the three biomass pellets in the experiment

. . Forming Fracture and
Biomass . Pelletizing Pellet .
Ratio . pellet X Tightness  decay (Soak
pellets ability . skin .
ability in water)
Formula 1 Rice straw : manure Fair Fair Less Tight Unbroken
cwater (7:2:1) smooth
Formula 2 Rice straw : rice Good Good Smooth Tight Unbroken
bran : manure:
water (5:2:2:1) Unbroken
Formula 3 Rice straw : rice Good Good Smooth Tight

husk : manure :
water(5:2:2:1)
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Figure 2 Plant height, plant canopy, and root length of green oak lettuce (45 days) grown

on 4 growing medias
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Table 3 Shoot and root traits of green oak lettuce planted on 4 growing media

Growing Plant height  Plant canopy  Shoot weight Root length Root weight

medias (cm) (cm) (9) (cm) (9)
Formula 1 3.1+0.34 bY 11.2+1.27 b 3.7+1.74 bc 10.3+0.61 ¢ 1.2+£0.46 c
Formula 2 4.8+0.22 a 16.8+0.51 a 18.8+1.56 a 13.1+0.72 b 5.2+0.32 a
Formula 3 2.4+0.17 b 7.9+0.68 ¢ 1.3+0.14 ¢ 9.9+0.46 ¢ 0.7+0.09 c
Formula 4 4.4+0.38 a 12.3+0.95 b 8.0£191 b 18.8+1.34 a 2.4+0.31 b
C.V. (%) 16.0 14.9 38.0 13.1 27.5

Remarks: “ Data are presented as mean + SE (n = 4), values with different letters within the same

column are significantly different at P<0.05 probability level by LSD.

*** Significant at P<0.001 probability level
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Aaslsilaal AaslsHaavianus (Awen, 2557)

Table 4 Leaf traits of green oak lettuce planted on 4 growing media

Growing Leaf number Leaf width Leaf length
L*value a* value b* value

medias (leaf) (cm) (cm)
Formulal 8.4+0.83bc 59+056 bc 85+0.55b  53.8+0.87 c -7.3x0.20a 32.0+1.14 bc
Formula2 15.1+0.37 a 8.7+0.22 a 11.3+0.25a 54.0+0.43c -7.1+0.05a 31.5+0.31 c
Formula3 7.2+0.22 c 4.2+0.24 c 6.8+0.17c  56.6£0.30b -6.9+0.12a 34.8+1.37 ab
Formulad4 10.32084b 6.3+093 b 9.2+0.75b  60.1+£1.00a -5.6£058b 37.0+0.66 a
C.V. (%) 123 18.3 11.0 25 10.3 5.7

Remarks: " Data are presented as mean + SE (n = 4), values with different letters within the same

column are significantly different at P<0.05 probability level by LSD.

** *¥x Significant at P<0.01 and P<0.001 probability level
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Table 5 Correlation coefficient of growth, yield component, yield, and quality of green

oak lettuce
Agronomic  Plant Plant Shoot Root Root  Leaf Leaf Leaf L* a*
traits height canopy weight length weight number width length value value
Plant canopy 0.82**
Shoot weight 0.83** 0.93**
Root length  0.65** 0.26ns 0.32ns
Root weight ~ 0.88** 0.88** 0.94** 0.38ns
Leaf number 0.89** 0.92** 097** 0.33ns 0.97**
Leaf width 0.80** 0.96** 0.92*¢ 0.22ns 0.85** 0.90**
Leaf length 0.86** 0.96** 0.94** 0.31ns 0.87* 0.93* (.98**
L* value -0.05ns -0.39ns -0.32ns  0.66** -0.25ns -0.32ns -0.43* -0.38ns
a* value 0.02ns 0.22ns 0.23ns -0.55** 0.1dns 0.21ns 0.33ns 0.29ns -0.86**
b* value -0.12ns -048ns -0.39ns  0.49* -0.34ns -0.39ns -0.49*% -0.43ns 0.86** -0.56**

Remarks: ns, *, ** show non-significant and significant at alpha 0.05 and 0.01 levels, respectively
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