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Utilization of Effluent from Biogas Production as Nitrogen
Source for Guinea Grass (Panicum maximum Jacq.)
Grown on Kamphaeng Saen Soil
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ABSTRACT

Effluent from biogas production (EFB) of liquid swine wastes was tested as nitrogen source and as
irrigational water for guinea grass planted in Kamphaeng Saen soil. The EFB was applied weekly at 40,000
I/rai (6.25 rai = 1 ha) for the whole growing period. With the mentioned rate, the EFB supplied nitrogen
for the grass which was equivalent to 25 kg N/rai (156 kg N/ha). Inorganic fertilizer (IF) in the form of
ammonium sulfate at the same rate as above was used as the standard treatment. Combination of the two
treatments (1/2EFB + 1/2IF) and no nitrogen fertilizer (Ch) were set as an alternative and the check treatments,
respectively. The experiment was conducted as field trial using RCBD with 4 replications. One crop of the
grass was harvested 4 times monthly. The grass was planted for the total of 3 consecutive dry seasons.

The results indicated that by using EFB, grass yield could be produced as much as using 25 kg N/
rai chemical fertilizer . The grasses which received EFB or IF were more or less the same in nutrient amount
and nutritional quality. The EFB could replace irrigational water for the whole planting period. It could
substitute irrigational water as much as 160,000 1/rai/month (1,000,000 1/ha/month). With long-term application
of the EFB, there were no change of Zn, Cu, pH and electrical conductivity of the soil. Some soil physical

properties, such as state of aggregation, were likely improved. In addition, no increase of nitrate content in

ground water was observed.
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Table1l Chemical properties of effluent from
biogas production (EFB).

Chemical properties EFB
pH 7.4
EC (mS/cm) 1.6
BOD (mg/t) 23
Total N (ppm) 68-98
Total P (ppm) 21
Total K (ppm) 50
Total Mg (ppm) 23
Total Ca  (ppm) 20
Total Na  (ppm) 60
Total Zn  (ppm) 0.1
Total Cu  (ppm) 0.1
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Figure 1 Diagram of Hybrid Plug-flow High-
rate system.
(1) = setler;
(2) = plug-flow digester;
(3) = UASB digester;
(4) = AF digester;
(5) = effluent holding lagoons;
(6) = electrical generator
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Table 2 Chemical properties of Kamphaeng
Saen soil.

Chemical properties Kamphaeng Saen soil

pH (1:1) 7.0
EC (1:5, mS/cm) 0.15
Organic matter (%) 1.0
Available P (Bray II, ppm) 56
Exchangeable K(ppm) 194
Exchangeable Ca  (ppm) 1,984
Exchangeable Mg (ppm) 110
Exchangeable Na  (ppm) 76
Extractable Cu (ppm) 1
Extractable Zn (ppm) 1
Texture loam
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3rd crop

Dry matter (kg/rai)

2nd crop
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1/2EFB+1/2[F

Figure 2 Effectof nitrogensources on dry matter
production of guinea grass.
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Figure 3 Effect of nitrogen sources on the growth of guinea grass planted in Kamphaeng Saen soil.
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Table3 Total nitrogen contents of guinea grass, summation of 4 cuttings.

Total N uptake (kg N/rai)

Treatments

1st crop 2nd crop 3rd crop
Ch 15.73b 15.09° 9.48b1/
EFB 38.852 33.344 29.582
TF 38.212 35.202 30.322
1/2EFB + 1/2IF 39.242 33.362 29.412
F-test * % * %k *%2/
CV(%) 8.04 8.23 8.46

1/ Means in any one column not followed by a common letter are significantly different at 0.05 probability.
2/ Means in the column are significantly different at 0.01probability

Table 4 Crude protein contents of guinea grass, average of 4 cuttings.

Crude protein (%)

Treatments
1st crop 2nd crop 3rd crop
Ch 6.74 5.67 5.47
EFB ‘ 7.56 6.09 5.18
IF 7.07 5.55 5.54
1/2EFB+1/2IF 7.41 5.30 5.98
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Table § Nutritional values of guinca grass, average of 4 cuttings (%).

Treatments Ether extract Ash Crude fiber NFE ADF NDF
1st crop
Ch 1.30 15.88 29.46 40.92 42.87 67.93
EFB 0.96 16.83 30.01 38.29 39.72 63.30
IF 1.04 16.09 30.36 38.89 41.85 62.65
1/2EFB+1/2IF 1.08 16.04 32.64 36.74 41.94 63.47
2nd corp
Ch 1.00 11.52 32.82 44.82 46.03 70.15
EFB 1.01 11.78 33.60 43.81 45.49 68.63
IF 0.94 12.90 35.49 40.68 48.40 69.20
1/2EFB+1/2IF 0.95 13.50 35.36 40.75 49.03 69.34
Table 6 Chemical properties of the soil collected after harvesting the third corp.
Chemical properties
Treatments
pH ECV OM P K Ca Mg

(1:1) (1:5) (%) (ppm) (ppm) (ppm) (ppm)
Ch 7.3 0.13 1.2 171 360 1,920 140
EFB 7.4 0.14 1.1 237 340 1,520 190
IF 6.3 0.27 1.1 72 120 1,200 80
1/2EFB+1/2IF 6.8 0.13 1.2 166 190 1,040 130

V- mS/cm
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Table 7  Bulk density and available moisture capacity (AMCA) of the soils collected after harvesting the

third crop.
Bulk density (g/cm?) AMCA (%)
Treatments
0-15cm 15-30 cm 0-15cm 15-30 cm

Ch 1.77 1.71 9.5 11.14
EFB 1.77 1.68 9.11 10.34
IF 1.77 1.70 8.60 10.42
1/2EFB+1/2IF 1.72 1.68 10.92 9.86
F-test ns ns ns ns!/
CV (%) 2.61 2.35 15.71 25.96

1/ Means in the column are not significantly different at 0.05 probability

Table 8 State of aggregation of the soils collected after harvesting the third crop.

Aggregate larger than 0.25 mm (%)

Treatments
0-15cm 15-30 cm

Ch 28.91 26.04
EFB 37.88 24.83
IF 32.85 27.66
1/2EFB+1/2IF 33.23 23.13
F-test ns nst/
CV (%) 20.24 22.80

1/ Means in the column are not significantly different at 0.05 probability
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Table 9 Nitrate contents in ground water collected one week after EFB or IF application.

NO;-N (ppm N)

Places

1st month 2nd month 3rd month 4th month Average
Ch plot 5.4 1.9 2.4 54 3.8
EFB plot 4.1 2.7 4.4 34 3.7
Canal nearby 4.9
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