SAANABF ¢ 12(2) 75~84, 2006 J. Lives. Hous. & Env., 12(2) 75~84, 2006

Vermicomposting®ll 2|8t =&2| X2
-SAME M7]1de] E'AE| -
o[ F4 - ABHE

SEELEREELE

Treatment of Swine Manure by Vermicomposting
—Mixed Treatment of swine manure with food wastes —

Lee Ju-Sam and Kim Man-Jung

Division of Applied Science, Yonsei University

Summary

TThe effects of the mixture ratios of swine manure and food wastes when vermicomposed on
earthworm(Eisenia foefida) growth, the production amounts and the chemical properties of casts for
plant growth media were evaluated to optimal mixture ratio. Earthworms were grown in swine
manure, substituted with 0%, 20%, 40%, 60%, 80% and 100% food wastes. All of earthworm
grown in swine manure substituted with 60%, 80%, and 100% food wastes died, therefore the
process of swine manure substituted with 60%, 80%, and 100% food wastes by vermicomposting
were impossible in this experiment. Worm cast produced from swine manure substituted with 0%,
20% and 40% food wastes after vermicomposting sufficiently contained required quantities of
available phosphorus, exchangeable potassium, exchangeable magnesium, and cation exchange
capacity. The survival rates of earthworm in swine manure substituted with 0% and 40% food
wastes was significantly higher than those in swine manure substituted with 20%, 40% food
wastes. Casts weight and proportion of casts weight in 100% swine manure were significantly
higher than those in swine manure substituted with 20% food wastes, but was no significant
difference between those in swine manure substituted with 40% food wastes. Therefore 100%
swine manure was estimated to be superior than the others treatments. However an adequate
mixture ratio of food wastes for processing mixture of swine manure by vermicomposting was
estimated to be 40%. Because there was no significant difference in mean fresh weight, increasing
rate, casts weight, proportion of casts weight, and reduction rate of volatile solids among 3
treatments and survival rate and conversion efficiency(CE) in swine manure with substituted 40%
food wastes were significantly higher than the other treatments.

(Key words : Vermicomposting, Swine manure, Worm cast, Conversion rate, Conversion efficiency)
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Table 1. The physico-chemical characteristics of the Mixtures of Swine manure and food

wastes before vermicomposting

Mixture ratios EC ™ TS VS FS C/N
of SM*+ FW" PH | msrem) | (%) (%) (%) (%) ratio
100+ 0 7.4 35 | 2% 40.4 46.4 53.6 10.6
80 + 20 72 55 | 301 38.7 476 52.4 10.1
60 + 40 7.0 71 | 217 | 389 523 417 12.8
40 + 60 7.1 94 | 176 423 51.5 485 16.0
20 + 80 6.8 178 | 160 432 58.1 419 152
0 + 100 6.7 600 | 133 38.9 55.4 446 195

#SM: swine manure,

"FW : food wastes.
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Table 2. The heavy metal contents of swine manure and food wastes before vermicomposting

Mixture ratios As Cd Cr Cu Pb Hg
of SM+FW (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
100 + 0 1.257 1.173 25.875 161.042 39.485 0.101
80 + 20 1.048 0.958 20.680 130.804 32.693 0.070
60 + 40 0.858 0.935 15.925 99.566 25.201 0.031
40 + 60 0.656 0.769 10.941 66.328 17.607 ND
20 + 80 ©0.455 0.336 5.946 35.890 9.318 ND
0 + 100 0.255 0.114 0.951 4.852 1.526 ND
KSLY 50 5 300 300 150 2
KSL? 25 2.5 150 200 75 1

) KSL: Korean standard limits of heavy metals for agricultural by-products compost,
 KSL: Korean standard limits of heavy metals for green -compost, ND: Not detected.

ppme] HHE YIS 78 FFCwe & 3. £ B SAE M9 E§H 80|
£ 80%%} 100% A FolA Z+z} 131 ppm3} Ngolo dsa YL nix|=
161 ppme YERHO] green HH] AR I
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Table 3. The values on the measured growth characteristics of the earthworm in different
mixture ratios of swine manure and food wastes after vermicomposting

Mixture ratios SR | FW, | FW, IR NC CwW RM cw
of SM+FW (%) | (mg) | (mg) | (mghr) (& (® (%)
100 + 0 91.7* | 2485 | 5339 | 042 | 563° | 976° | 1705 | 365°
80 + 20 76.7° | 2502 | 4827 | 035 103 | 723° | 1822 | 284"
60 + 40 100.0° | 249.0 | 484.1 | 034 120° | 827 | 1814 | 313®
LSD(p<0.05) 11.5 NS NS NS 26.5 17.1 NS 7.0

There were no data in food wastes from 60% to 100% levels because all of earthworms died during the
vermicomposting periods

The same letters show non-significant difference at the 5% level

NS : non-significant, SR: survival rate, FW,: mean fresh weight of adult worm at initial time, FW,: mean
fresh weight of adult worm at final time, IR : increasing rate of adult worm(FW.—FW))/t;—t;), NC : number
of cocoons, CW : dry weight of wrom casts(g.{ 2.0 mm), CW(%) : ratios of worm casts and RM : dry weight
of residual matters(g. > 2.0 mm). '
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Table 4. The values of increased dry weight of earthworm(IW), reduction rate of organic
matter, mineralization rate, conversion rate(CR) and conversion efficiency(CE) of
organic matter to earthworm tissue in different mixture ratios of swine manure
and food wastes after vermicomposting

Mixture ratios Iw RD MR CR CE

of SM+FW (mg) (%) (%) (%) (%)
100 + 0 53.99 20.36 16.06 5.64 7.14°
80 + 20 45.62 17.93° 14.58 4.65 461°
60 + 40 43.76 18.34* 8.42° 3.86 .10.85°

LSD(p<0.05) NS 2.35 2.35 NS 3.59

IW: increased dry weight of earthworm(DW2-DW1),

RD: reduction rate of organic matter during the

experimental period, MR: mineralization rate of organic matter during the experimental periods, CR:

conversion rate of organic matter to earthworm tissue and CE:

earthworm tissue.

conversion efficiency of organic matter to
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Table 5. Chemical properties of earthworm casts in different mixture ratuos of swine
manure and food wastes after vermicomposting. '

Mixture ratios | pH | EC | OM | TN | ON |Av. P0s| CEC |EX. cations(cmol/kg)
of SM + FW(%) (mS/cm)| (%) | (%) | ratio | (mg/kg) |(cmol+/kg)| ca™ | ‘K | Mg™
100 + 0 77 | 48 | 263 | 093 | 164 | 7090 | 2654 | 430 | 340 | 7.40
80+20 | 81 | 56 | 261 | 088 | 172 | 7280 | 2627 | 3.80.| 400 | 7.10
60+40 | 79 | 58 | 332|093 | 207 | 4600 | 2942 | 330 | 430 | 7.50,

EC: electrolytic conductivity, OM : organic matter, TN : total nitrogen, C/N : carbon/nitrogen ratio; Av. P,Os:

available phosphorus, CEC : cation exchange capacity and Ex. cations: exchangeable cations.
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