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A Study on Organic Resources for Pig Manure Treatment by

Vermicomposting
Lee, J. S. and Choi, D. C*
Division of Biological Science & Technology. Yonsei University

Summary

The effects of the processing mixture of pig manure and various organic wastes on the growth,
cast production of earthworm, and conversion of organic matter to earthworm tissues by
vermicomposting.

The substances used in this experiments were sawdust, rice hull, coffec waste, brewery waste,
litters, turfgrass cutting residues, rice bran, vegetable wastes and rice straw and were mixed with
pig manure at a ratios of 50:50 (v/v), and pig manure 100% (control), respectively. The highest
values of growth parameters, cast production and conversion efficiency of organic matter to
earthworm tissues were obtained at the mixtures of pig manure with coffee waste, it may due to
the favourable diet conditions to process with pig manure by vermicomposting.

But, all of the earthworm died in the pig manure 100% (control) and pig manure with vegetable
wastes treatments by vermicomposting was impossible in this experiment.

The vermicast contained a higher values of total nitrogen, available phosphorus, exchangeable
cations and cation exchange capacity than their parent materials with increased availability of
nutrients and improved physicochemical properties.

(Key words : Pig manure, Coffee waste, Conversion efficiency, Vermicast)
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Reduction rate (%) =

volatile solids content of final time(mg)
volatile solids content of initial time(mg)

x 100

Mineralization rate (%) =

volatile solids content reduced by earthworm(mg)
volatile solids content of initial time

x 100

Conversion rate (%) =

rrean dry weight of worm tissue of final tin'e(rrg)><
volatile solids content of initial time(mg)

100

Conversion efficiency (%) =

increased dry weight of earthworm tissue
of final time (mg)
volatile solids content reduced by earthworm

x 100
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Table 1. The physico-chemical characteristics of mixtures of pig manure with various
organic wastes before vermicomposting

Treatment pH ( dg/gm) (1;5) (YA)S) (}: 2) (];/Ij) &S C/N
PM 100% | 6.12de | 2.16% | 4827° | 5567 | 4432° | 4.20° 30.93' 737"
PM+SD 6.60ab | 220 | 46.10%| 76.75* | 23.24" | 592° 42.64° 7218
PM+RH 6.52" | 2.03¢ 45.16™| 66.84° | 33.15° | 544 37.13° 6.83"
PM+CW | 630% | 2.16° | 33.06° | 67.96° | 32.04% | 523° 37.75° 7218
PM+BW | 657 | 2.00° 47.13% | 64537 | 3546° | 3.68 35.85° 9.73"
PM+LT 6.15° | 3.00° 4730% | 6753 | 3246 | 3.70' 37.51° | 10.13°
PM+TG 6.76° 2.56° 46.26™| 63305 | 36.69° | 4.12 35.178 8.54°
PM+RB 5.79° 2234 | 44.03% | 6749 | 3250 | 4.51° 37.49° 8.31°
PM+VW | 6.80° 4.50° 46.33%| 61.11" | 38.89° 3.91" 33.95" 8.68"
PM+RS 6.52° | 4.16° 4356° | 68.58° | 31.42° | 4.02% 38.09" 9.47°

L.S.Dp<oos)| 0.42 0.43 3.44 0.28 0.11 0.07 0.16 0.15

EC: electrolytic conductivity, TS: total solid, VS: volatile solid, FS: fixed solid, TN: total nitrogen, TC: total
carbon, C/N: carbon and nitrogen ratio, PM: pig manure, SD: sawdust, RH: rice hull, CW: coffee wastes,
BW: brewery wastes, LT: litters, TG: turfgrass cutting residue, RB: rice bran, VW: vegetable wastes, and
RS: rice straw
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Table 2. Effect of mixed treatment of pig manure with various organic resources on the
growth and cast production of earthworm

Growth characteristics

Treeatment
SR (%) NE FWi(mg) | FW:(mg) DW (g) " NYE
PM 100%(control)]  0.007 0.00°F 565.35° 0.00" 0.00" 0.00°
PM+SD 73.33° 14.66° 565.34° 385.21° 1.28° 5.33%
PM+RH 24.00° 8.80° 565.32° 388.00° 0.27° 4.00™
PM+CW 84.00° 16.80° 565.35° 413.39° 1.79° 11.66°
PM+BW 46.66° 13.45° 565.35° 344.21° 0.71° 4.33%
PM+LT 28.00* 5.60% 565.33° 321.43° 0.44° 3.00°
PM+TG 25.33% 6.48% 565.33° 263.818 0.25° 5.33%
PM+RB 42.66° 18.53° 565.35° 327.80° 0.62° 5.66°
PM+VW 0.00" 0.00 565.34° 0.00" 0.00" 0.00°
PM+RS 32.00° 6.40° 565.35° 292.00° 0.27° 3.66%
L.S.Dp<oos) 7.86 1.96 0.05 5.61 1.15 1.70
Growth characteristics
Treeatment
YW (g) | IR (mghr) NC NCW (g) CW (g) CW (%)
PM 100%(control)]  0.00° -0.59® 3.00™ 0.031° 0.00° 0.00°
PM+SD 0.28° -0.19° 5.66™ 0.060™ 544.43* 90.74*
PM+RH 0.20% 0.19° 3.66™ 0.034° 358.27° 59.71°
PM+CW 0.84° -0.16* 9.00° 0.089® 545.37° 90.89*
PM+BW 0.24"™ -0.23° 2.66% 0.024° 355.53° -59.25°
PM+LT 0.15° -0.25¢ 9.33° 0.072® 285.47° 47.58°
PM+TG 0.26" -031f 1.33° 0.012° 213.63¢ 35.60*
PM+RB 0.26° -0.25° 5.33% 0.259° 274.57° 45.76°
PM+VW 0.00° -0.598 3.00™ 0.032° 0.00° 0.00°
PM+RS 0.20% -0.29° 8.33%* 0.081* 207.93¢ 34.65°
L.S.Dp<o0s) 0.08 0.007 5.73 0.21 52.21 8.70

SR: survival rate, NE: number of earthworms, FW,: mean fresh weight of earthworm at initial time(mg),
FW>: mean fresh weight of earthworm at final time(mg), DW: dry weight of earthworm at final time(g),
NYE: number of young ecarthworms, YW: fresh weight of young earthworm, IR: increasing rate, NC:
number of cocoons, NCW: fresh weight of cocoons(g), CW(g): cast production(g, <2.0mm), CW(%): rate of

cast production, and RM: residual matter(g. >2.0)

PM: pig manure, SD: sawdust, RH: rice hull, CW: coffee wastes, BW: brewery wastes, LT: litters, TG:

turfgrass cutting residue, RB: rice bran, VW: vegetable wastes, and RS: rice straw
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Table 3. Reduction rate, mineralization rate, conversion rate and conversion efficiency of
organic matter to earthworm tissues during the experimental periods

Treatment RD (%) MR (%) CR (%) CE (%)
PM 100% (control) 0.45" 6.82° 0.00" 0.00°
PM+SD 047" 15.04% 0.50° 1.36™
PM+RH 0.20° 13.41° 0.59* 1.81°
PM+CW 0.10¢ 4.11" 0.59° 6.66°
. PM+BW 0.70° 16.10° 0.53% 1.08™
PM+LT 0.67" 24.49° 0.49™ 0.57%
PM+TG 0.88° 18.90° 0.43° 0.34%
PM+RB 0.63" 15.85¢ 0.52* 1.07™
PM+VW 0.23* 15.05° 0.00" 0.00°
PM+RS 0.63" 25.05° 0.43° 0.35%
L.S.Dip<o0s) 0.69 2.29 0.09 1.07

RD: reduction rate of organic matter i natural condition, MR: mineralization rate of organic matter by
earthworm, CR: conversion rate of organic matter to earthworm tissues, and CE; conversion efficiency of
orgnaic matter to earthworm tissues, PM: pig manure, SD: sawdust, RH: rice hull, CW: coffee wastes,
BW:brewery wastes, LT: litters, TG: turfgrass cutting residue, RB: rice bran, VW: vegetable wastes, and RS:

rice straw.

Table 4. Physico-chemical properties of vermicast in mixed with various organic wastes

Treament | pH | [N | 1O | O A s O e T T
PM 100%(Control)| 9.59* | 4.03% | 28.877 | 7.16° | 587.65%| 40.70° |24.03*| 3.25° | 3.74®
PM+SD 739" | 5.50* |3632°) 6.61"7 | 346.47°| 33.13 8.50%| 2.64% | 221°
PM+RH 773° | 5.18° | 32.18° | 6.228 | 301.30°| 27.96° |1457°| 2.54° | 0.68°
PM+CW 6.115 | 5.01° |37.43%| 7.47° | 192.10°| 3349 [19.47°| 9.64° | 1.66°
PM+BW 8.14% | 324" | 31.34°| 9.35* [1025.90° | 3543% |20.55°| 2.91° | 0.44°
PM+LT 7.84° | 328" | 28.42' | 8.66° | 1350.50° | 34.457 |18.68"| 3.28% | 3.15°
PM+TG 8.57° | 3.97° | 28.808 | 7.25° | 806.37°| 3820 | 7.27'| 3.67° | 4.19°
PM+RB 8.17° | 4.05° |31.719] 7.82° | 1042.0° | 39.32* |12.60°| 3.50" | 0.53°
PM+VW 9.33° | 3.71% | 28.85%| 7.78° | 804.47°| 39.98® |1277°| 3.11% | 2.12°
PM+RS 8.52° | 3.86" | 28.59" | 7.41° | 1257.97° | 3742 | 8.07%| 568" | 0.72°
L.S.Dp<00s) 0.11 | 007 | 007 | 015 | 187.89 2.00 294 | 098 | 0.62

EC: electrolytic conductivity, TN; total nitrogen, TC: total carbon, C/N: carbon and nitrogen ratio, Av. P,Os;
available phosphorus, CEC; cation exchange capacity, and Ex. cations: Exchangeable cations
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