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The Effect of Paper Pulp Sludge on Growth of Earthworms and Vermicompost Quality
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Abstract: This research compared the use of earthworms to decompose plant materials from
agro-industrial waste plants and studied the effects of plant materials on growth and yield of compost
from earthworms. The result showed that pulp sludge mixed with loam and cow manure could be
used as substrate for growing earthworms. It affected the growth of E. eugeniae and P. peguana. The
P. peguana was adapted to the substrate from paper pulp sludge: loamy soil: cow manure
in a ratio of 2:1:1. The average weight of the earthworm was 1.8 kg at 60 days. The culture of
P. peguana in the substrate from pulp sludge had the mean of vermicompost weight of 2.8 kg during
the 60 days of earthworm culture. The culture of E. eugeniae in paper pulp sludge vermicompost
which had higher nutrient values, i. e. Lsubstrate yielded, the organic matter (OM) 12.88 %, ni-
trogen (N) 0.64 %, phosphorus (P) 0.47 % and potassium (K) 1.66 %, compared to the culture of
P. peguana earthworms in paper pulp sludge substrate. Analysis of from E. eugeniae cultured in paper
pulp sludge substrate showed significantly higher nutrient values, i.e. the organic matter (OM) 0.11 %,
nitrogen (N) 0.19 % and potassium (K) 0.65 % compared to the culture of P. peguana earthworms while

phosphorus (P) was not significantly different.

Keywords: Paper pulp sludge, earthworm, vermicompost
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Weight of earthworm (kg)

Treatments
15 Days 30 Days 45 Days 60 Days
P. peguana 1 1.10° 1.20° 1.80°
E. eugeniae 1 1.05° 1.20° 1.40°
F-test ns * ns **
C.V.(%) 5.74 4.26 3.33

** indicated significant difference at P<0.01.
ns: There was no statistical difference.
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Weight of vermicompost (kg)

Treatments
15 Days 30 Days 45 Days 60 Days
P. peguana 0.53° 0.80° 1.75° 2.80°
E. eugeniae 0.40° 0.70° 1.70° 2.50°
F-test . ok . ok
C.V.(%) 2.85 1.58 2.76 7.92

** indicated significant difference at P<0.01.
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Table 3 Chemical analysis of vermicompost of each treatment.

EC (1:10) Total Available  Exchangeable
Treatments pH (1:2) OM'(%) (dS/r;n) Nitrogen  Phosphorus Potassium
(%) (%) (%)
P. peguana 7.32° 6.92° 8.71° 0.35° 0.33° 0.92°
E. eugeniae 7.41° 12.88° 9.55° 0.64° 0.47° 1.66°
F-test ok ok ok ok ok ok
C.V.(%) 0.18 0.08 1.27 1.57 1.17 0.55

** indicated significant difference at P<0.01.
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Table 4 Chemical analysis of vermicomposting leachate of each treatment.

EC (1:10) Total Available  Exchangeable
Treatments pH (1:2) OM'(%) (dS/l ) Nitrogen  Phosphorus  Potassium
m
(%) (%) (%)
P. peguana 7.62° 0.08° 7.42° 0.15" 0.01* 0.37°
E. eugeniae 7.51° 0.11° 8.87° 0.19° 0.01% 0.65°
F-test - ok o o ns o
CV.(%) 0.13 5.97 0.14 3.28 30.77 1.38

** indicated significant difference at P<0.01.
ns : There was no statistical difference.
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