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Abstract

Study is on the performance of earthworm species in vermicomposting salvinia was reported earlier. In this study on
the performance of reactors inoculated with single species and combination of two or three species in vermicomposting
salvinia is reported. The experiment was carried out on seven set of vermireactors, i.e. mono species - Eudrilus eugeniae,
Eisenia fetida, Perionyx excavatus., di species - Eudrilus eugeniae +Eisenia fetida., Eisenia fetida + Perionyx excavatus.,
Perionyx excavatus + Eudrilus eugeniae and multi species - Eudrilus eugeniae, Eisenia fetida, Perionyx excavatus. The
performance of multi-species reactor achieved conversion of about 67% of the feed mass (100 g dry wt,) per fortnight.
The vermireactors were sustainable as the animals have remained consistently healthy and reproductive over a period
of ten months.
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1. Introduction

In this study on the vermicomposting the weed salvinia was reported. The efficiency of three epigeic earthworm species
and three forms of salvinia as feed was tested in reactors operated with only one species. In this study efforts made to
compare the performance of the reactors with single species, combination of two or three species in vermicomposting
salvinia is reported (Chauhanet al, 2010; Meena et al, 2011; Suthar and Singh, 2008).

2. Material and methods

Circular, 4 1 plastic containers (dia. 24 cm, depth 9 cm) were utilized as vermireactors. In it twofold layer of jute sheets
of 5-mmthickness saturated with water were put at the base of every reactor as vermibed, and the feed, 1 kg of salvinia
(dry weight 100 g), was laid over it.In each reactor 15 healthy adult individuals of epigeic earthworms were (mono
species - Eudrilus eugeniae, Eisenia fetida, Perionyx excavatus., di species - Eudrilus eugeniae +Eisenia fetida., Eisenia
fetida + Perionyx excavatus, Perionyx excavatus + Eudrilus eugeniae and multi species - Eudrilus eugeniae, Eisenia fetida,
Perionyx excavatus)introduced. The reactors were lined with 1.5-mm nylon mesh held set up with an elastic band to
keep earthworm from getting away and evade interruption of different life forms. On that polyethylene sheets in black
color was placed, as earthworms sensitive to light and build the nourishing circumstances in day time also. The detail
of earthworm species and the numbers are summarized in Table 1.
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Table 1 Single/combination of earthworm species in each reactors

No. of reactors .
. . Earthworm species
(in duplicate) Number of earthworms

Reactors with single species

1 Eudrilus eugeniae 15
2 Eisenia fetida 15
3 Perionyx excavatus 15

Reactors with two species

4 Eudrilus eugeniae + Eisenia fetida 8+7=15
5 Eisenia fetida + Perionyx excavatus 8+7=15
6 Perionyx excavatus + Eudrilus eugeniae 8+7=15

Reactors with multi - species

7 Eudrilus eugeniae + Eisenia fetida + Perionyx excavatus 5+5+5=15

Seven sets of reactors all run in duplicate, were started with single species E.eugeniae, E. fetida and P. excavatus in
independent reactors and blend of two species Eudrilus eugeniae +Eisenia fetida,Eisenia fetida + Perionyx excavatus,

andPerionyx excavatus + Eudrilus eugeniae and amulti-species category Eudrilus eugeniae, Eisenia fetida, Perionyx
excavatus.

The vermireactors operated in semi-continuous mode were disbanded once in every 15 days, to evaluate vermicast
generation, live bio-mass andpopulation as detailed in previous chapters.

3. Results and discussion

The results of vermicast output, in terms of fraction of substrate converted in each of the fifteen-day run and vermicast
produced are outlined in Figure. 1. There was significant difference (ANOVA) in performance amongthe reactors.
Comparatively, the vermicast from multi-species reactorsshowed better performance over monoand double sp.,
reactors. The difference in vermicast output between each of the three single species reactors versus multi-species was
statistically significant (F=9.476, p<0.001).
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Figure 1 Vermicast recovery, %, as function of time in reactors operated with mono, di and multi species
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Among single species reactors, the difference in performance was statistically significant between E. eugeniae and P.
excavatus (p<0.01), whereas the difference between E. fetida and P. excavatus or E. eugeniae and E. fetida was not
significant. The difference in vermicast generated in reactors with P. excavatus alone versus reactors operated with E.
eugeniae + E. fetida (two species combination) was statistically significant at p< 0.05. In all other cases, the difference
in vermicast output was not significant.

Table 2 Vermicast recovery, %, in reactors operated with single species, combination of two/three species

Average vermicast recovery, %
1 2 3 4 5 6 7
Mono- |Mono-| Mono- Di- Di- Di-
E. E. P. E. eugeniae.+| E. fetida+ |P.excavatus.+ Multi-
eugeniae. | fetida. | .excavatus. | E. fetida. |P.excavatus.| E.eugeniae. | E.eugenaie +E.fetida +P.excavatus

1] 122 7.4 4.6 8.8 5.6 7.2 9.6
13.4 8.4 5.8 9.8 6.4 8.2 11
2| 142 8.8 6.4 10.6 7 9.2 12.2
14.8 9.6 7 11 8 10.2 13.4

3| 164 10.6 8.6 12.4 9 11.4 16
17.8 12.2 9.6 14.6 10.8 13 18.4
4 19 13.6 11 16.6 12.8 14.8 21.6
20 14.6 11.8 17.6 13.4 16.4 28.4
5| 204 15.4 12.6 18.8 14.8 18.2 34.6
22.6 17.2 14.5 25.2 24.4 24 54.4
6| 243 19.8 15.6 29.6 27.8 26.6 66.2
25.6 19.8 16.6 32.2 27.4 28.7 67.4
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Figure 2 Change in zoomass in vermireactor with individual and multi-species with salvinia as feed

The highest vermicastoutput observed from multi-species (E.e. + E.f+ P.e.) vermireactor was 67.4% at the end ofthe 6t
run, followed by two species - E.eugeniae.+E. fetida., 32.2%, P. excavatus.+E.e., 28.7%, E.f.+ P.e.,27, single species -E. e,
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25.6%, Ef, 19.8% andPe, 16.6% in the 6% run. Despite the factthatblended worm vermireactors
substantiatedthemselves as higher yield performers, and among blended worm reactors, multi- species (E. e. + E. f. + P.
e) proved they are extraordinary.

All the vermireactors indicated positive change in zoomassin most of the runs.The reactor with two species -(E. e. + E.
f) has shown the highest(6.8%) increase in zoomass in the 3rdrun. In reactor with multi-species there was no mortality
as well as fall in biomass until the end of the experiment.

In reactor operated with P. excavatus alone, there was fall in zoomass, otherwise all other reactors there was no
mortality or negative change in zoomass (Figure 2).

80
20 (©)
60
50
40
30
20
10

No.of cocoons

[

BRI,

A
SOOI

e

Months

Bmono-E.e. Omono-E.f RBmono-P.e.
Bdi-E.e. + E.f Qdi-Ef + Pe. BAdi-P.e. + E.e.
Bmulti-E.e. + Ef + P.e.

Figure 3 Number of cocoons in vermireactors with single, two and three of earthworm species with salvinia as feed

The earthworms in allthe vermireactors consistently produced cocoons. The reactors with multi- (Eudrilus eugeniae +
Eisenia fetida + Perionyx excavatus) produced most number of cocoons than rest of reactors followed by two species -
(Eudrilus eugeniae + Eisenia fetida), (Perionyx excavatus + Eudrilus eugeniae.),single species -(Eudrilus eugeniae.),
(Eisenia fetida)two species- (Eisenia fetida + Perionyx excavatus) and single species-(Perionyx excavatus) as may be seen
from Figure 3.

50

(d)

40

No.of juveniles

I O |
Pl il il il il il il il il il il il il il il i

A TATATATATATATATATAT, I

1 2 3 4 5
Months
EBmono-E.e. Bmono-E.f & mono-P.e.
Bdi-E.e. + E.f Bdi-Ef + Pe. Bdi-P.e. + E.e.

Bmulti-E.e. + Ef + P.e.

Figure 4 Number of juveniles observed in vermireactors operated with single, two and three of earthworm species
with salvinia as feed
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The number of hatchlings are also more in the reactors with multi species - (E. e. + E. f. + P. e.) followed by di-(E. e. + E.
f), mono-(E. e.), di-(P. e. + E. e.), di- (E. f. + P. e.), mono-(E. f) and mono-(P. e.),as may be seen from Figure 4.

4., Conclusion

e Reactors with combination of three earthworm species (Eudrilus eugeniae + Eisenia fetida + Perionyx excavatus)
performed better compared reactors with combination of two species or single species, in terms of vermicast
production, growth and reproduction.

e There was neither mortality nor negative change in zoomass observed with any of the reactor with mixed
species until the end of the experiment.
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