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Utilization of Effluent from Biogas Production as Nitrogen
Source for Pak-choy (Brassica campestris var chinensis)
Grown on Kamphaeng Saen Soil
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ABSTRACT

In field trials, effluent from biogas production (EFB) of liquid swine wastes was tested as nitrogen
source and as irrigation water for Pak-choy (Brassica campestris var chinensis) grown on Kamphaeng Saen
soil. The EFB was applied weekly at 40,000 1/rai (6.25 rai = 1 ha) throughout the growing period. With the
designated rate, the total nitrogen content of the EFB was equivalent to 20 kgN/rai (125 kgN/ha). Inorganic
fertilizer (IF) in the form of ammonium sulfate at the same rate of N as above was used as the standard treatment.
Combinations of halves of the two treatments (1/2EFB+1/2IF) and half of the rate of the EFB and irrigation
water (1/2EFB+IRR) were set up as the alternative treatments. Consecutively, the field trials were conducted
S crops in the dry seasons. The results indicated that the crop yield from the EFB plot was equivalent to 85%
of that from the IF plot whereas the 1/2EFB+1/2IF could produce crop yield comparable to that produced
by the IF. Half of the EFB rate in combination with irrigation water supplied less nitrogen to the crop resulting
in low crop yield and low nitrogen content in the plant tissue. In addition, the EFB could be used as an alternative
source of water for plant growth. It could substitute the irrigation water as much as 40,000 1/rai/wk (250,000
I/ha/wk) or 280,000 l/rai (1,750,000 1/ha) for the whole growing period. With the mentioned rate, there was
no change in some chemical and physical properties of the soil such as pH, electrical conductivity, the contents
of P, K, Ca, Mg, Cu and Zn, bulk density, available moisture capacity and aggregate size distribution.
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Table1 Chemical and physical properties of

Kamphaeng Saen soil.
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Table 2 Chemical properties of the effluent from
biogas production (EFB).

Soil properties Soil test values EFB properties Test values
pH (1:1) 7.8 pH 7.9
EC (1:5, mS/cm) 0.15 EC (mS/cm) 1.6
Organic matter (%) 1.0 BOD (mg/l) 23
Available P (Bray II, ppm) 56 Total N (ppm) 68-98
Exchangeable K (ppm) 222 Total P (ppm) 21
Exchangeable Ca (ppm) 1,568 Total K (ppm) 50
Exchangeable Mg (ppm) 124 Total Mg (ppm) 23
Exchangeable Na (ppm) 104 Total Ca (ppm) 20
Extractable Cu (ppm) 1 Total Na (ppm) 60
Extractable Zn (ppm) 1 Total Zn (ppm) 0.1
Texture loam Total Cu (ppm) 0.1
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Table 3 Yield of Pak-choy, expressed in fresh weight basis.

Trecatments Fresh weight (kg/rai)

1st crop 2nd crop 3rd crop 4th crop 5th crop
Ch 2,747 2,6604 2,1574d 2,273d 2,1514V
IF 4,880 6,340 6,778 6,597 5,192
1/2EFB + 1/2IF 5,0202 6,0092b 6,5774 6,6522 5,4794
EFB 4,280¢ 5,692b 5,261 6,072b 4,253¢
1/2EFB + IRR 4,4402 4,165¢ 4,215¢ 5,100¢ 4,549bc
F'tﬁst * * % * %k * %k KK/
CV (%) 19.53 6.06 5.63 6.33 12.52

1/ Means in any one column not followed by a common letter are significantly different at 0.05 probability.
2/ ¢ %, significant at 0.05 probability; ** significant at (.01 probability.
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Table 4 Some chemical properties of the soil collected after harvesting the fifth crop.

Chemical properties!/

Treatments pH EC oM P K Ca Mg Zn Cu
(1) (15 (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Ch 8.1 0.12 1.4 149 250 1,400 200 0.8 1.2
IF 8.0 0.10 1.3 141 220 1,360 190 nd nd
1/2EFB+1/2IF 7.8 0.11 1.3 137 240 1,360 180 nd nd
EFB 7.8 0.11 1.1 126 220 1,200 180 0.8 1.2
1/2EFB+IRR 8.0 0.12 1.3 158 240 1,600 180 nd nd

1/ EC's are expressed as mS/cm; nd, not determined.

Table 5 Some physical properties of the surface soils (0-15 cm) collected after harvesting the fifth crop.

Bulk density Available moisture Aggregate size
Treatments (g/cm3) capacity (%) Larger than Smaller than
0.25 mm (%) 0.25 mm (%)
Ch 1.61 12.6 28.5 16.5
IF 1.61 12.6 28.9 16.8
1/2EFB+ IF 1.66 12.4 29.0 17.4
EFB 1.55 11.7 29.2 17.8
1/2EFB+IRR 1.54 12.1 29.2 17.7
F-test ns ns ns ns!/
CV(%) 6.47 25.62 20.35 21.12

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