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Efficiency of Vermicomposting on Organic—Waste—Mixed Municipal Sludge
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Abstract: The effects of medium stack height and high inoculum density on earthworm’s biomass and efficiency of vermicomposting were in—
vestigated in Eisenia foetida vermicomposting on organic—waste—mixed municipal sludge. Combining medium stack height and earthworm in—
oculum density( mass ratio, worm wet mass/sludge dry mass ), six treatments, i.e., 1/10-10 cm, 1/10-15 em, 1/15-10 em, 1/15-15 cm, 1/20-
10 cm and 1/20-15 cm, respectively, were set in the experiment. Results showed that, under the same medium stack height, the hiomass of
earthworms was negatively correlated with their inoculum density significantly. However, the effect of inoculum density on the efficiency of
vermicomposting was limited. Specifically, there was significant difference in the efficiency of vermicomposting between high—density group
(1/10) and low-density ones (1/15 and 1/20), while insignificant between the latter two groups, 1/15 and 1/20. Under the same inoculum
density, the effect of medium stack height on the efficiency of vermicomposting was insignificant, whereas on the earthworm's biomass, there
was a critical point of inoculum density(1/15) where the earthworm’s hiomass was positively correlated with medium stack height signifi-
cantly, while a lot above or below this density point, medium stack height had no significant effect. In the view of industrial application, there
is a trade—off between the reprodu;:tive ability for the earthworm population and the efficiency of vermicomposting, and thereby the inoculum
density of 1/20 and the medium stack height of 15 em are possibly the optimum parameters for the vermicomposting of Eisenia foetida on the
organic-waste—mixed municipal sludge.
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Table 1 Effects of different densities of earthworms and medium stack height on earthworm's biomass

B R (8 E Vg

HF e TRIALH SEREERROT ) SE9] H A R
1/10-10 em 122.04+14.11 211.74+7.65 1.735+0.059 0.01520.001a
1/10-15 cm 183.06+11.02 344.51:18.66 1.882:0.083a 0.018:0.002a
1/15-10 em 81.36+12.30 173.05£11.21 2.127:0.063b 0.023£0.001b
1/15-15 cm 122.0429.34 283.50+20.47 2.323+0.089¢* 0.027:0.002¢*
1/20-10 cm 61.02+8.22 150.72£18.75 2.470+0.085¢ 0.030+0.002¢
1/20-15 cm 91.53£12.20 239.53£21.32 2.617:0.105¢* 0.033x0.003¢*

- F R SREITT AR, B RS e s RS B F R B B AR ELR R B E 2R (P0.05); A FRAHER S HRFER
EFER(P<0.05);* Fm [ HIF 74 M A1E 8 EE R (P<0.05 ) AR FFRHRAILLEE L. TH.
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Table 2 Effects of different densities of earthworms and medium stack height on efficiency of vermicomposting

A5 1T SRR AR Lk HE B LR E/mg g+ d” BIRET A A BT Rmgeg ' d!
1/10-10 ¢m 7.162+0.462 875.8+12.0a 4.155:0.167 508.1£6.8a
1/10-15 cm 11.36110.515 879.2+14.4a 6.591:0.206 509.9+7.6a
1/15-10 cm 5.595+0.489 897.7£13.7b 3.252+0.188 521.847.1b
1/15-15 em 8.95520.547 901.3£16.3b 5.201£0.244 523.5:8.1b
1/20-10 cm 4.710£0.569 907.9£18.7b 274110209 528.3x8.9b
1/20-15 em 7.370£0.457 908.6=12.4h 4.272+0.201 528.726.3h
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