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Differences in abundance and biomass of earthworms (Oligochaeta:

Lumbricidae) under different soil tillage systems
D.K. Hackenberger, O. Jovanovi¢ Glavas, B.K. Hackenberger
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Earthworm

Ecological Category

Epigeic Earthworms

Surface-dwelling earthworms
feeding on decaying plant
material and animal waste.

Anecic Earthworms

Deep-burrowing earthworms
feeding on soil and decaying
plant material

Endogeic
Earthworms

Shallow-burrowing earthworms
feeding on soil.

Ecosystem Services

Soil Process

Decomposition

* Breakdown of leaf litter and organic matter
» Incorporation of leaf litter into soil
+ Stimulation of microbes

Nutrient Cycling

Release of nitrogen in casts

* Nutrient transformation
+ Stimulation of microbes

Soil Pore Creation

Deep vertical burrows

- Horizontal burrow network from feeding

activities

Soil Aggregate Formation

Excreted mucus
* Modified soil in cases
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image adapted by Keiron Derek Brown from figure 2 in Keith & Robinson (2012)
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Fig. 8. A burrow system reconstructed after merging all predictions of earth-
worm locations in the 2D terrarium model made during the exposure time and
applying skeletonization. The left side of the terrarium is filled with polluted
soil (750 mg l«:g_1 H3BO,) and the right side is the control soil (artificial soil).
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SAMPLING

Sampling twice a year (spring and autumn)

Hand sorting 25x25 c¢cm soil block

Fresh weight, total abundance, adult : juvenile ratio-
Adults to species level and ecological category:

)4 Nl . o V .

Cacinci Krizevci
Aporrectodea caliginosa endogeic Aporrectodea caliginosa endogeic
Octodrilus transpadanus endogeic Perelia nematogena endogeic
Octolasion lacteum endogeic Proctodrilus antipai endogeic
Proctodrilus antipai endogeic Lumbricus terrestris anecic

Lumbricus terrestris anecic




120

100

80

B0

40

Biomass (gy,/m?)

20

A B ABC AC BC BC A AB ABC DT\%—
° &g 2 —'— ) _g ABC A ABC
EE : : T ¥
: S . 2
. : 2 i — | 3
o 8 s - o o ! - .
_ o m E (U s | °
: - e : — © = g o
= 2 r 3.
e — T =l — e
CTD CTS REF ST FD FR GFD GFR NON CTD CTS REF

Tillage treatment Fertilization Tillage treatment



Biomass (gs,/m?)

140

120

100

80

B0

20

Tillage treatment : Location

Thage ABC AC A B ABC AC
Loeation A A A A B B B B
I T [ T 1 | | |
CTD CTS REF ST CTD CTS REF ST
Site A Site A Site A Site A Site B Site B Site B Site B
Cadinci Krizevci




Regardless of the location both biomass and
abundance were significantly higher in CTS
tillage system-

Additionally, reduced fertilization treatment
with the addition of GeO2 significantly
affected biomass increase:

A significant difference in earthworm biomass
between sites is observed-

However, the difference is due toearthworm
species composition:

Namely, the most abundant species at Catinci
is Proctodrilus antipai = a very small endogeic
species, while at Krizevei the most abundant
species is Aporrectodea caliginosa-

The earthworm abundance is not significantly
different between sites:

o The number of species is similar (5 and 6)-

This work has been fully supported by Croatian Science Foundation under the project "Assessment of
conservation soil tillage as advanced methods for crop production and prevention of soil degradation —
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