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Agricultural Waste Improves Water Holding
Capacity of Heavy Sandy Area
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Abstracts

A study was conducted using agricultural waste to improve the efficiency of the water holding capacity
in heavy sandy area. The experiment was start in farmer field at T.Srikai A. Warin chumrap, Ubon Ratchathani
provice. Using a Randomized Complex Block Design (RCBD) methodology, 5 treatments and 4 replications (1
replication being 25 m®) were conducted. The treatments included a control, rice straw, water hyacinth, coconut
dust and saw dust. The agricultural waste was added at a rate of 2 tons per rai one month, before the cropping
of soybean for testing. Data collection and analysis included meteorological data, the chemical and physical
properties of the soil before and after planting, growth curves, yields and yield components.

The results show that the chemical and physical characteristics of the soil were enhanced adding
agricultural waste. In one trial, pH increased from 4.5 to 5.4 and organic matter content from 0.7% to 1.3%. Soil
porosity expanded from 44.6% to 52.1%, and the water holding capacity of the soil was threefold that of the control
group.

Soybean yield was higher with all treatments containing agricultural waste. In addition, positive effects
were evident in plant characteristics, such as plant height, stem size, leaf number, number of pods per plant and
number of seeds per pod. Crop yields, stem size and leaf number were most affected by water hyacinth, coconut
dust, saw dust and rice straw respectively. Results by statistical analysis showed agricultural waste treatments,
compared with the control, significantly affected the growth curve and soybean yield, even during the initial stages.

Water hyacinth treatment gave the highest yield, with the next best being coconut dust.

Keywords: Agricultural waste, sandy area, water holding capacity
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Fig. 1 Climatical data of research area
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Table 1 Soil Chemical and physical properties before planting on May, 2004

Soil pH oM Total N Avail P CEC Soil Bulk  Poresity  Soil Particle Size Distribution Texture
Depth (1:5) (%) (%) (ppm) (cmol‘kg") Depth  Density (%)  Hardness Class
(em) (em)  (g/em’) (g/em® Sand(%) Silt(%) Clay(%)

0-10 4.5 0.7 0.049 0.41 0.056 0-10 1.30 44.60 9.62 74.61 24.97 0.42 LS*
10-20 4.6 0.7 0.046 0.42 0.038  l0-20 1.40  43.60 4.35 74.94  24.66 0.40 LS
20-30 4.2 0.6 0.031 0.32 0.041  20-30 1.51  44.10 4.90 75.04  24.60 0.36 LS
30-40 4.5 0.6 0.019 0.19 0.024  30-40 1.53  42.21 3.61 78.00  21.81 0.19 LS

*LS =Loamy sand
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Table 2 Soil Chemical and physical properties after harvesting period on December, 2004
Soil pH oM Total N Avail P CEC Bulk Porosity Soil Particle Size Distribution Texture
Depth (1:5) (%) (%) ppm. (cmolkg™) Density (%) Hardness ' Class
(cm) (g/em®) (g/em”)  Sand (%) Silt (%) Clay (%)
0-10 5.4 1.3 0.076 0.81 0.130 1.30 52.1 7.10 74.1 24.0 1.9 LS‘_/
10-20 5.4 1.2 0.071 0.48 0.100 1.40 53.4 4.10 74.3 24.2 1.5 LS
20-30 5.0 1.2 0.060 0.51 0.082 1.40 48.0 1.80 75.4 23.4 1.2 ES:
30—-40 4.8 1.0 0.063 0.42 0.082 1.52 45.6 1.76 75.8 23.2 1.0 LS
/LS = Loamy Sand
Table 3. Soil water holding capacity (%)
Treatments June August October December
Control 15.0 a 17.1 b 15.0 b 12.8 a
Rice straw 15.1 a 19.3 ab 15.1 b 14.0 a
Water hyacinth 15.0 a 20.1 ab 16.1 b 14.3 a
Coconut dust 15.1 a 22.4 a 17.5 a 15.6 a
Saw dust 15.0 a 20.2 ab 16.1 b 15.2 a
CV % 7.53 10.44 11.58 11.04
Means in column followed by the same letter are not significantly at P = 0.01, determined by DMRT
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Fig. 3 Plant height of soybean plants during

3-13 weeks after sowing

Table 4 Effect of agricultural waste on stem size (cm) of soybean plants during 3-13 weeks

weeks after sowing

Treatments

3 5 7 9 11 13
Control 0.285 a 0.301 b 0.371 ¢ 0.481 b 0.545 ¢ 0.545 ¢
Rice straw 0.341 a 0.364 ab  0.551 b 0.610 ab . 0.631 bc 0.634 b
Water hyacinth 0.330 a 0.425 a 0.675 a 0.810 a 0.856 a 0.858 a
Coconut dust 0.314 a 0.430 a 0.680 a 0.815 a 0.853 a 0.855 a
Saw dust 0.280 a 0.311 b 0.437 ¢ 0.622 ab 0.674 b 0.676 b
C.V. % 21.75 10.87 8.62 10.24 5.51 4.02

Means in column followed by the same letter are not significantly at P = 0.01, determined by DMRT
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Table 5 Effect of agricultural waste on leaf number of soybean plants during 3-13 weeks.

weeks after sowing

Treatments

3 5 7 9 11 13
Control 18 a 21 b 27 b 36 b 42 b 39 b
Rice straw 18 a 24 ab 33 ab 39 ab 48 ab 45 ab
Water hyacinth 21 a 27 a 36 a 45 a 54 a 51 a
Coconut dust 18 a 21 b 30 ab 39 ab 48 ab 45 ab
Saw dust 18 a 21 b 27 b 39 ab 45 b 42 Db
C.V. % 9.62 10.52 12.49 6.89 8.39 5.78

Means in column followed by the same letter are not significantly at P = 0.01, determined by DMRT
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Table 6 Effect of agricultural waste on dry matter accumulation (g/plant) of soybean plants during

3-13 weeks
weeks after sowing
Treatments

3 5 7 9 11 13
Control 8 b 43 a 146 b 160 b 170 a 160 a
Rice straw 12 ab 44 a 167 ab 178 ab 184 a 164 a
Water hyacinth 13 a 44 a 172 a 189 a 195a 173 a
Coconut Dust 12 ab 45 a 168 ab 180 ab 187 a 170 a
Saw dust 12 ab 43 a 156 ab 166 b 175 a 164 a
C.V. % 13.34 6.79 7.47 6.09 8.75 5.73

Means in column followed by the same letter are not significantly at P = 0.01, determined by DMRT

Table 7 Yields and yield components of soybean plants
Treatments Seed Yield Yield components
(kg/rai) Pod/plant Seed/pod 100 Seed weight (gm)

Control 120 b 18 b 2.0 b 18.16 b

Rice straw 135 ab 22 a 3.6 a 20.64 ab
Water hyacinth 148 a 24 a 4.1 a 22.31 a
Coconut dust 145 a 23 a 3.8a 22.17 a

Saw dust 136 ab 22 a 3.6 a 19.84 ab
C.V. % 4.9 4.81 12.69 7.17

Means in column followed by the same letter are not significantly at P = 0.01, determined by DMRT
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