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The organisms implied

Microflora Microfauna Mesofauna Macrofauna

• Stimulation / Inhibition / Transport

• Resource competition

• Changes in species composition

Interactions

These interactions regulate the rate of decomposition of organic matter

<0,1 mm 0,1 - 2 mm > 2 mm

The earthworms
• Earthworms are invertebrates occupying the soil profile

• The body comprises an anterior part, with the reproductive organs and the
first section of the digestive, and a posterior part with the intestine

• They ingest soil and decaying organic matter egesting it as casts
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Vermicompost

Indirect effects

Direct effects

The process of vermicomposting

Organic matter

Physical

- Aireaction
- Fragmentation of substrate
- Dispersion of ingested material

Chemical

- Digestion of organic matter

- Increase/decrease of
nutrients

Biological
- Modification of microbial communities

- Stimulación/inhibition microorganisms

BLACK BOXearthworm X microflora

direct X indirect effects

Vermicomposting is the biooxidation and 
stabilization of organic matter involving the joint 

action of earthworms and microorganisms

Direct effects

Indirect effects
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Earthworms

The vermicomposting
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OBJETIVES

study the direct effects of earthworms
through the analysis of fresh casts

study the indirect effects of earthworms
inoculating pig slurry with vermicompost

study the vermicomposting process
from raw manure to vermicompost

The vermicomposting process
from raw manure to

vermicompost
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The study of vermicomposting Material and methods

Experimental design: 

Rate of pig slurry
1.5 kg

3 kg X

With and without earthworms

500 
Eisenia fetida

X

Time

36 weeks

6 reactors
rates of 1.5 & 3 kg

without earthworms

6 reactors
rates of 1.5 & 3 kg
with earthworms

The functioning of continuous feeding reactors

Vermicompost

Fresh manure

With this system we obtain:

2.- A population of earthworms moving in the reactor 
following the presence of resource.

3.- A photograph of organic matter decomposition
following the vertical of reactor, where every module 
has a known age (2-36 weeks)

1.- Age gradient :
upper modules are younger and less processed
lower modules are older and more processed

The study of vermicomposting Material and methods
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The study of vermicomposting Results

Earthworm population

• After 36 weeks earthworm population
was 6 times higher, with a mean biomass
9 times higher

• Earthworns were located mainly in the younger
modules (2-18 week-old) but the 75% were located
in the freshest layers (2-4 week old)
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1.5 kg without EW
1.5 kg with EW

3 kg without EW
3 kg with EW

The effects of earthworms on microbial communities

Earthworms activity :

• favoured fungal growth in the youngest
layers (3 > 1.5 kg)

• increased the biomass and activity of
microorganisms in the youngest layers (3 > 1.5 kg)

• the biomass and activity of microorganisms
in the older layers (1.5 > 3 kg)

PC1 PC2
C-biomass 0.78 -0.25
ergosterol 0.39 0.59
glucosidase -0.04 0.92
phosphatase -0.19 0.75
protease 0.81 -0.05
basal respiration 0.92 -0.07
Induced respirat. 0.83 0.29

Factor loadings

PC1 (42.89%)

PC2 (27.34)

The study of vermicomposting Results
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Microorganisms physiological profiles: Biolog Ecoplate®

The study of vermicomposting Results

Earthworms modified 
the physiological 
profiles of microbial 
communities of pig 
manure, increasing 
the diversity of 
substrates utilized

w
ith

ou
tE

W
w

ith
E

W

The study of vermicomposting Results

We found that earthworms increased microbial biomass
and microorganisms were more active in reactors fed with 
3 kg of slurry.
However the differential rates of respiration were not 
reflected in C losses. The results thus showed that loss of 
C was not affected by the rate of pig slurry applied. 

We recommend the use of low 
application rates of manure when the 
objective is the microbial stabilization 
of the residue. 

EW p<0.05
Age x EW p<0.001

Rate p<0.001
EW p<0.01
Age x EW p<0.0001

Effects of rate of manure application 
on C loss and microbial stabilization
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The direct effects of
earthworms

through the analysis of fresh
casts

The study of direct effects Material and methods

The mesocosms

vermiculite

Pig slurry

• renewal of pig slurry twice per week

• recovering of casts daily
• 15 mesocoms with and without EW 

CODIS 2008 Compost and digestate:
sustainability, benefits and impacts

for the environment and plant production

CH-Solothurn 27th – 29th February 2008 8/11



The study of direct effects Results
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1The transit through the gut of the

earthworm Eisenia fetida significantly
increased the microbial biomass (p<0.01) 
and significantly reduced the microbial
activity (p<0.01) of casts

The indirect effects of earthworms
inoculating pig slurry with

vermicompost

earthworms
microfloraOrganic matter Vermicompost

vermicompost

microflora

+

Organic matterx

Vermicompost?

¿Can the inoculation of vermicompost change the dynamics of organic
matter degradation by modifying the biochemical properties?

Question

¿=?
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The study of indirect effects Material and methods

Experimental design

Eudrilus eugeniae
Eisenia fetida
Eisenia andrei

Vermicomposts from :

Manure
100g

0 2.5 y 10%

N = 105

15 days

30 days

60 days

inoculated

n = 35

VARIABLES ARE EXPRESSED AS RESPONSE RATIO
RESPONSE RATIO = (VARIABLE – CONTROL)/CONTROL

The study of indirect effects Results

Indirect effects of earthworms via inoculation of worm-worked substrates showed to have 
a significant weight modelling the microbial biomass and activity through time

Microbial biomass increased depending on percentage of inoculation and type of
vermicompost, since showing the samples inoculated with vermicompost of E. fetida and
E. andrei the highest values. Time decreased microbial biomass values

Percentage of inoculation p<0.001

Time p<0.0001

Microbial activity increased depending type of vermicompost, since showing the samples
inoculated with vermicompost of E. fetida and E. andrei the highest values. Time 
decreased microbial activity values

Type of vermicompost  p<0.01

Time p<0.001
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The study of indirect effects Results

prot
cel

fosf

deh
glu nbiom

bas

PC2 (22.61%)

PC1 (39.68%)

2,51,50,5-0,5-1,5

1,5

1

0,5

-0,5

-1

-1,5

E. fetida

E. eugeniae

E. andrei

10%

10%

10%

control
initial

2,5%

2,5%

2,5%

15 días

30 days

60 days

30 days

15 days

nbio
deh
glu
prot
cel
fosf

+

60 days

prot
cel
bas
fosf

+ deh
glu-

Inoculation of vermicompost into pig slurry
modified the microorganisms, separating
clearly the microbial community depending
on type of vermicompost, dose of inoculation
and time of incubation

Effects of inoculation on microbial communities of pig slurry

CONCLUSIONS

Microbial biomass
and activity

time

PRESENCE ABSENCE
Eisenia fetida

Pig slurry vermicompost
Inóculo: test of indirect effects

Direc + indirect effects

¿CAUSES?
Apport of nutrients insuficient

(% INOCULATION)
Microflora scarce and specialized

(BIOLOG)

¿CAUSE?
Apport of nutrients (DOC)
Physical change in matrix

Casts

Indirect effects are not
enough

Transport of
microorganisms
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