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Use of Industrial Wastes as Sources of Organic Fertilizer
. Effect of Lime Added Sludge on Upland Crop of Corn

Jae-Sung Shin*

Summary

Fermentation waste from beer production was applied to a newly developed upland soil
to evaluate the effect of lime added sludge on corn growth. The mineralization of lime added
sludge was faster than that of raw sludge without lime treatment in the upland condition. It
was accelerated by low C/N ratio and high lime content in the lime added sludge.

The plant growth and yields of corn increased as the sludge application rate increased and

so was nitrogen and organic matter contents in soil. Ammonium volatilization is considered
to be high in the lime added sludge and thus the raw sludge is more promising as an organic

sources.
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Table 1.Chemical composition of raw and lime
added sludges from beer fermentation

pH T-NNHs-NO.M CaO MgO
%

Raw sludge 7.35 6.37 0.53 80.0 0.2 0.3
Lime added 10.65 3.24 0.11 26,7 10.0 1.9
sludge

* BIEFZINMAZERR (Institute of Agricultural Sciences)
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Table 2.Physico-chemical properties of soil used.

T-N AV.P:0s O.M Ex. cations(me/100g)
(%) (ppm) (%) Ca Mg K

L 5.6 0.2 41.5 2.0 3.69 0.71 0.51 13.8

Tex. pH C.E.C (me/100g)
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Fig. 1.N mineralization of activated sludges
from beer fermentation.
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Table 3.Changes in soil pH during the
incubation.

Duration (Week) 1 9 3 6 10 15

Treat.
Raw sludge 5.35 6.80 7.00 6.85 7.10 7.06
Lime added 5.40 7.80 7.82 7.45 8.10 7.81
sludge
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Fig. 2. Effect of the use of sludge from beer fermentation on corn yields.

Table 4.Plant growth status at various growing stages

30 days after seeding

45 days after seeding

71 days after seeding 85 days after seeding

Treatment Plant Diameter of Plant Diameter of Plant Diameter of Plant Diameter of
height (em) culm (em) height (cm) culm (cm) height (m) culm (cm) height (m) culm (cm)
NP K 16.0 0.50 34.5 0.62 1.65 2.44 2.40 2.37
Compost 17.3 0.52 39.2 0.68 1.67 2.61 2.35 2.36
Sludge 850kg/10a 16.9 0.48 35.6 0.68 1.60 2.42 2.22 2.34
» 1700 16.5 0.47 37.9 0.68 1.68 2.44 2.34 2.48
#3400 16.6 0.46 38.6 0.68 1.73 2.56 2.35 2.52
#6900 17.2 0.49 39.5 0.69 179 2.58 2.39 2.53
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Table 5. Nutrient uptake by corn at various growing stages.

Fig. 3. Amount of nitrogen and phosphorus
uptake at different application rate
of sludge on 85 days after seeding.
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45 days after seeding 85 days after seeding Harvest
Treatment
N P05 K20 CaO N P205 KO CaO N P205 K20 CaO
N P K 3.92 0.45 5.23 0.79 2.80 0.59 3.73 0.28 0.61 0.81 1.87 0.25
Compost 4.33 0.44 5.23 0.78 2.94 0.60 3.27 0.27 0.57 0.89 2.27 0.19
Sludge 850kg/10a 3.33 0.44 5.30 0.82 2.87 0.51 3.58 0.21 0.50 0.76 1.87 0.23
» 1700 ~ 3.49 0.47 5.57 0.78 2.99 0.65 5.18 0.48 0.54 0.67 2.16 0.24
» 3400 ” 3.71 0.44 5.04 0.87 3.20 0.64 4.49 0.50 0.56 1.31 1.04 0.25
» 6900 7 3.87 0.45 5.15 0.83 3.29 0.73 3.58 0.22 0.59 0.64 2.39 0.20
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