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Structure of talk

[ How organicmatter becomes soll organic
matter

[ Organic matter as food for earthworms

[ Earthworms reduce soil strength

[ Lower soll strength accelerates crop
establishment

[ Organic matter increases crop yield

[ Can weuse organic inputsmore smartly?
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Organic matter and soll health

Organic inputs Soil organic matter Benefits

A Manure A Water and nutrient A Yield

management retention A Crop quality
A Compost and AD A Soil structure A Soil erosion
A Crop residues A Aggregate stability A Reduced inputs
A Cover crops A Microbial biomass A Improved water
A Infiltration quality
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How OM becomes SOM
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Organic Matter
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ROTHAMSTED
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(e.g. FYM, crop—{ Soil biology
residues)
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Soil biology | _~
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Soil Organic
Matter

Modified from RothC. TheRothamsted CarbonModel
Kevin Coleman and David Jenkinson 1998
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Historical and emergingviews of B gassse
soll carbon cycling

a Historical view
( Fresh plant litter (leaves) )
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@ Molecular structure
determines timescale
of persistence

b Emerging understanding 3
2

Gresh plant litter (leaves, stems, roots and rhizosphere); fire residues
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@ Deep soil carbon: age of carbon reflects

timescale of process. Rapid destabilization
possible with change in environmental conditions

MWI Schmidt et al. Nature 478, 49-56 (2011) doi:10.1038/nature10386
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Organic matter feeds soll biology

[ The vast majority of the ; — 3| ) plant rooty
organic matter added g |
to solls is metabolised
relatively quickly by soill
organisms

[ Some of these soll
organisms improve the
structure of the soil.

purrowing animats
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Minimum tillage experiment

ROTHAMSTED
RESEARCH

{ Rotation:
T Spring Barley
T Winter Oilseed rape
T Winter Wheat
T Spring Barley

t Minimum tillage
t Farmyard manure and Compost at 0, 2.5 and 3.5t Ctha
t 5 Nitrogen rates (NO to N4)
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Minimum tillage experiment
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NO Compost NO FYM N3 Compost N3 FYM

Earthworm biomass significantly increased by N rate and OM ratt
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3 ecological groups of earthworms

EARTHWORMS

Anecic burrowe entrarces called
“weiddess” are seervouneded with «
rmound of oast materiad (oo
poap) and crowmed with
Sragmented leaf parts,

Epigeic
* Litter dweller, feeder + Pigmented skin
* No burrows * Small slze

4 + Minoral soil dweller (0-50 cm)

Galleries mry A ¥ » No skin pigmentation

be wed for B » Croates a notwork of horizontal,
. depesiting branching burrows
\eabowsss or for ' + Small to medium-sized

J’ﬂfm')';'o":l
MY :‘P I’ %
conditiony’

« Fresh litter fecder
+ Soil dweller
* Pigmented skin

* Digs deep, vertical,
unbmnchmg 2

Three major
ecological groups of
earthworms have been identified
based on the feeding and burrowing

behaviors of the different species

Arecie barross maty reaeh
deprths up to 1o mesers!
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in the ECOSYSTEM

Surface
dwellers

Eisenia veneta

Vertical
burrowers

Lumbricus terrestris

Horizontal
burrowers

L

Aporrectodeacaliginosa
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You can monitor earthworms

http:// www3.imperial.ac.uk/opalsoil/earthworms Q@'@
& e
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