Soil Health/Soll quality —

what is it and how do we
measure it?

Bryan Grlfflths Bryan.Griffiths@sruc.ac.uk
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What is a healthy soil? pei e
Looks good
Feels good
Smells good
Easy to work
Supports lot of life
o D] [zt
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FARM
What is soil? Eg

SERVICE

Air 25%

~ Mineral
\ Water 25% Particles 45%
Organic Matter 5%
Organisms
y H
10% Roots g(r;zs

10%

Living soils

Huge quantity of organisms

- Fauna: 1-5T/ha
-Fungi: 3.5T/ha
- Bacteria: 1.5 T/ha

Photo : L. Avoscan & A. Viollet

Fantastic diversity
- Until recently: only access to culturable microorganisms

- Methodological progresses
= possibility to extract DNA from soils

% 10*- 10°bacterial genotypes / g sol

A lot to be explored on the relations
between below & aboveground diversity

Increasing productity
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Soils deliver many ecosystem services

Food & biomass production
- [

-~ X

A.Richer de Forges (CA 45) Infosol (INRA Orléans)

Soil ecosystem
services

Habitat, gene pool

Infosol (INRA Orléans) J. Moulin (CA 36)

Physical & cultural
environment for mankind

C. Schvartz (LSAL)

Courtesy of Antonio Bispo, ADEME
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Ecosystem services SERVICE

Supporting

Provisioning

Regulation

Cultural

Surope investing n ursl arass

Nutrient recycling, primary production and soil
formation, make it possible for the ecosystems to
provide other services

Food, crops, raw materials (including timber, fodder,
and fertilizer), genetic resources (including crop
improvement genes), water

Carbon sequestration and climate regulation, waste
decomposition, purification of water, pest and disease
control

Spiritual, historical, recreational

S W Scottish Government
iaghaltas na h-Alba
SAC 7 N gov?scot
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Soils and biodiversity are submitted to major threats

\ Biodiversity

\ Organic / Erosion

EUROPEAN ATLAS OF

SOIL
BIODIVERSITY / Compaction

Arrauays (INRA Orldars)

= ) /' Sealing

matter

Source: D. Arrouays (INRA Orléans)

Source: . Arrouays (INRA Orléans)

/' Contamination

/' Salinisation /" Floods and
landslides

uoys (INRA Orléars)

Source:J, Sauter (ARAA)

<

Source D, Arrouays (INRA Orléans)

< Py
Erosion: 115 million hectares subject to water erosion, 42 million hectares to wind erosion.
Contamination: 3.5 million sites could be contaminated
Decrease of organic matter: About 45% of European soils have low organic matter content
Soil sealing: 1990-2000: 1,000 km? of soil/year , 2000-2006, the average loss increased by 3%
http://ec.europa.eu/environment/soil/
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ADVISORY

So why is this important SERVICE

Soil
microorganisms

Diversi

Resistance/Resilience

Abundance
Disturbance

Activity

Properties: Services:
-Processrates  -Nutrientcycling
-Nutrient pools ~ -Productivity,
-Climate regulation

g 7
Ea >

Scottish Government
Riaghaltas na h-Alba
gov.scot
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FARM

Why measure soil quality? E pei e
* Think of it in terms of:

* An MOT for your soil Or A check up at the
doctors

Scottish Government
Riaghaltas na h-Alba
gov.scot

-3 N
kA >

Scottish soils — information available

http://www.soils-scotland.gov.uk/

Soils of Scotland

resourcesmaterials

¢ https://horticulture.ahdb.org.uk/greatsoils-

http://www.crew.ac.uk/publication/valuing-
your-soils

m
‘%

https://dairy.ahdb.org.uk/resources-
library/technical-information/grass-
management/healthy-grassland-soils-
pocketbook/#.WeSwYv6WymQ

https://www.opalexplorenature.org/earthworm

guide

HE(

https://www.sruc.ac.uk/info/120625/visual _ev
* aluation of soil structure

Institute

© The James Hutton Institute, 2013,
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File Edit View Favorites Tools Help
About Us | News | Research | Consultancy | Education | Jobs | Peaple | Contact | A

Soil Information For Scottish Soils (SIFSS)

Home > Research > Soil as Natural Capital > SIFSS

Introduction
Solost S ap Uit o Wholo of [l fntncions | Hontty Locaton
Scotland Enter your pastcode or latitude/longitude or National Grid or

This site uses a map and a series of menus to give you access | | just use the mouse
to soil information from the Scottish soils archive which is

hosted by and belongs to The James Hutton Institute Postcode: |:|os (e.9. NJ905047): |:|
Start the process by using the map on the right. Aftera few [ Longiude:
seconds the 1-250,000 soils polygons will be dispiayed, zoom | | |aitude Longituce: [ ]

in further and the map unit number will be displayed. Navigate
by panning and zooming to your location. You can enter
postcode, coordinate or zoom and pan around the map. Once D2

you have centred the map with your location of interest under
the +'in the middle of the map click on the button below the
map to find the soil untt at the location. Altematively if you
already know the soil map unit you can select it from the menu
to the left of this text.

When SIFSS has identified the soil map unit it will display a
menu with the soil types that make up the map unit. The soi
types are named after the area where they were first found,
thus Forfar soils were first mapped around Forfar.

In the results section, you will see a brief description of the
different soils found in that area to allow you 1o select the one
that most closely matches your own sample. You are then able
to select a range of soil properties for that specific soil type
and choose whether 1o display results for cultivated or semi-
natural soils

If your sil sample has a value for a specific soil property that
lies within the box surrounding the red dot (which is the
median value), inen your soil has a value in the same range as
66% percent of all those particular soil types. If it is outwith the
box bu lies along the line then it is close to the maximum
(above the box) or minimum (below the box) values recorded
in our database

Felkingt|

For properties such as pH, carbon content, loss on ignition and
calcium content which all affect plant growin, it is important to
try to maintain these at optimum levels. If your sample is below
the box on the graph, particularty for topsoils (Ap horizons)
then you may need to think about adding lime or organic Google—=x
matter to you soil ==

You can restart the process by selecting from any menu or by Get soil unit of map centre N

Castle Heaton

a 7 Google  Terms of Use e

reloading the page_

SRl ==
a@@ g/ /sfss utton.cak SSKIE_Stats php 2 - & [ soi tormation ForSeotts. | _| i)
File Edit View Favorites Tools Help
About Us | News | Research | Consultancy | Education | Jebs | People | Contact | N
Soil Information For Scottish Soils (SIFSS)
Home > Research > Soil as Natural Capital > SIFSS
Introduction
[ ———
Scotiand Average value of the loss on ignition
575 for Whitsome series Configure output
’“ @ cultivated soils
2 O semi-natural soils
10 /Average value of the magnesium content
Average value of the sodium content
8 Percentage base saturation
Average value of clemental nitrogen
B o Average value of the % silt (2-50/60 microns)
'Sum of median values of cations
4 e lce
Display Results
2
3
SalociSolsetes) o 2 0 0 50 Yoursoil attribute value (or leave blank)|_____|
Depth below surface (em) (no units please)
For this soil the following
number of observations have | | Area (in km) of soil series Whitsome in Whole of Scotiand
been made for the selected i chart for values
atiribute: Surtace Typical Soil
Qg E Horizons and
Depths
cg: 18 P
Inthe plot there is a box and
whisker for each soil horizon 0en
The median value of the o s
chosen soll attribute is Be
marked by the red dot. The
box showss the median s0cn
plusiminus one standard
deviation and the whiskers
show the maximum and
minimum observed values. In | | Cultivated soil
cases of fewer than 6 \Whitsome series belongs to the brown earths with gleying Ce
samples the measured major soil subgreup. It is 2 moderately well crained reddish
minimum and maximum soil, colours dullish often with orange flecks in subsoil
values are shown as a bar. If
there is a single observation Semi-natural and woodiand soils: 100em “
ih, ciod vl b i
1
14/11/2017
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Examples of information

B Valuing Your Soils
L4

R Valuing Your Sos f—

Brochure contents:
< Sals andincame.

Sk . e sumeanong s ke Bt

Cost savings

e i e rurt
el

it of o sl mamageent
v trmingandwaterScoand ory

samgter ans check

7 Toking sl samphes for esing
Vissal evabsation of so strctues (VESS)
Mo 10 check fo and alleviate sl compacion

Surope investing n ursl arass
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Soil structure, compaction and drainage

Healthy Grassland Soils —
Four quic steps fo assess soil structure

— B - =

S'ep one: Surface assessment

E wa

Good
0 o it
* No poochirg

2 o whealings

2 v mwa g
Step two: Soil extraction
§ 20em

Cut down on

Dowrlosd B trodue for qudnce cn

« Loy sl Kok o0 & plantc sheat o=

Tioe When smg ot # 15 sl 10 0 0 0190 whors you b hers may bo o
eeiom 14 oy el ot lomis wah 31308 of 134 B0CkHG Ao
Ramermbar: et £

SIS By s o pos 2 e

RS e S
Step three Soil assessment

= " AR o
Step four: SOI| scoring

Eowoh 5 b soll wih o ke shmched Uy
S egom:

om0
. ,;..gm“ms,mwwm.p._.m«.
Pyl ! e e ot s
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The benefits of improving soil quality...

Scottish Government
Riaghaltas na h-Alba
gov.scot

>
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- FARM
Positive effects of earthworms on ADVISORY
yleld SERVICE

a
Individual crops / grasses Ryegrass (37)
— . Barley (32)
Maize (19)
—_— Wheat (49)
. Rice (45)
=10 [+] 10 20 30 40 50 60
b - Grasses (106)
Groups of crops / grasses
L | Grain crops (154)
. - Legumes (42)
-10 o 10 20 30 40 50 60
e L —— Without legumes (99)
Type of pastures
With legumes (28)
rmment
h-Alba

-10 [} 10 20 30 40 50 60
Earthworm effect (%)

Van Groenigen et al 2014

FARM
ADVISORY

Earthworm types DD

 Red worms — vertical
burrowers and surface
living

4. Redhead worm
Lumbricus rubellus

» Pale (+green) worms — soill
feeding

* Stripy worms — compost
worms




FARM
ADVISORY
SERVICE

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Potential for Controlled Traffic Farming (CTF)
in Grassland

Paul Hargreaves
(SRUC Crichton Dairy Centre)

gov.scot

g W gcottish Gover;:ment
iaghalt: -Alb
SAC laghaltas na a

Experimental Work

An 8 ha perennial ryegrass field at SW Scotland split into two
Two traffic management treatments: normal (N) and CTF
3-cut silage system

9 m triple gang mower (9 m working width)

22/11/2017
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Controlled Traffic Farming — Working widths

& Fi_

3m width

A=y
ko

3m width 6m width

.; ) _n_Government
m(mr as na h-Alba
aN|

gov.scot

Results of Experimental Work

FARM
ADVISORY
SERVICE

Silage Cut Normal Controlled Difference (t | P-
Traffic Traffic DM ha') value

1st Cut (t DM ha')
2" Cut (t DM hat)
31 Cut (t DM ha'l)
2nd + 3 Cut

Total silage

3.58
2.34
5.92

11.29

3.88 0.30 0.72
2.84 0.50 <0.01
6.72 0.80 <0.05
12.15 0.96

}I{ §°°‘}5'§°°°>"Aﬁ'

22/11/2017
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. . FARM
Biological ADVISORY
* Feed the soil regularly through SERVICE

plants and OM inputs

* Move soil only when you have to

* Diversify plants in space and time

KNOW YOUR SOILS; principles to improve soil health

Chemical Physical
L . Know your textures and
© LN @B |21 understand limits to workability,

« Provide plant nutrients — right trafficability

amounts in the right place at the +Optimise water balance
right time through drainage if necessary

* Know your textures and minerals «Improve soil structure —
— buffering capacity, free supply! effective continuous pore space

Developments in measuring soil quality
AHDB

* More background information — AHDB nm
GREATSOILS

* Thresholds and database — BBSRC-SARIC

« Putting it together — RESAS

>

The Scottish
Government

e g~
E =

SARIC SUSTAINABLE ACRICULTURE RESEARCH & INNOVATION CLUB

Scottish Government
Riaghaltas na h-Alba
gov.scot

22/11/2017
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FARM

Why measure soil quality? E g

e Think of it in terms of:

* An MOT for your soil Or A check up at the
doctors

* Working towards
() rolling out soil quality testing
(i) ‘what if model for knowledge exchange

Gyt W | Scottish Governmen t
Riaghaltas na h-Alba
SAC . | gov.scot

FARM

Why measure soil quality? E e

» Working towards
() rolling out soil quality testing

Gyt W | Scottish Governmen t
Riaghaltas na h-Alba
SAC . | gov.scot

22/11/2017
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FARM
First questions E SR

* What is the state of my soil?
* Depends on

— Solil type

—What you do with it

e How do | tell?
 Need indicators as can’t measure
everything

Gyt W| tish G t
jaghattas na h: a
SAC - é) cot '

FARM
Components of soil quality E o o

Physics ——m >
\\ /B‘I " B
Chemistry
Current soil
reports
pH
Routine
PP 4 | Scottish Governmen t
- nutrlentS ’A‘ | Sg‘\‘/‘-?s"&’)l“ﬂs na h-Alba

22/11/2017
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™y FARM
Components of soil quality Ea e e
Putting it all
together will
: > need a different
Physics Biology approach to
sample
collection -
linking physical
Chemistry observation and
: soil samples sent
Current soll for testing
reports
pH
Routine > | scottish Government
_ nutrients P

Rolling out soil quality testing ﬁ sy T
Scorecard threshold values SERVICE

Based on proposals for soilquality.org.uk (based on the Australian model -
http://www.soilquality.org.au/ ) to enable utilisation of a wider database for benchmarking and
ultimately advice.

The traffic light sytem represents:

AMBER

(Moderate risk, need to investigate further)
GREEN

(Low risk, continue to monitor)

Scottish Government
Riaghaltas na h-Alba
gov.scot

8>3 N
Ea sic =<
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i FARM
Potential scorecard... oo I
ACME SOIL ANALYSIS COMPANY SERVICE

Report for Mr A. Farmer
(who has a grassland field that needs some lime,
has had a fair bit of P added and is compacted)

pH

[

K

Mg

Petentially Mineralisable Nitrogen
Loss on Ignition

Earthwerms

DNA measures

Would be followed with links to or hard copy of background
information on the parameters measured, especiallyif red
or amber.

it
a

FARM
ADVISORY

Backed up by details... peshefps
Scotland — Extractable P (Modified Morgan’s)

Bar chart classes Traffic light Description of this class (e.g. toxic)
colour

0-1.7 VL —risk to production

1.8-44 L — potential risk to production

4.5-9.4 M-

9.5-13.4 M+

13.5-30.0 H — potential risk to environment

>30.0 VH - risk to environment

Links to information sheets, websites, apps.

Hardcopy options

Scottish Government
Riaghaltas na h-Alba
gov.scot

g g~
<] >

22/11/2017
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Making more of the @ prig e
results SERVICE

Qg
'.?‘%

SARIC - SUSTAINABLE AGRICULTURE RESEARCH & INNOVATION CLUB

FARM

Potential for benchmarking @ g

* As in the current SRUC ‘agricalc’ where you
can see your carbon footprint in relation to
others

» You will be able to see how your soils
perform against comparable soils and over
time

« Benchmarking will improve the more data is
entered

’:’ W | gcottish Gover;\ﬂent
iaghaltas na h-Alba
SAC - gov?scol

o ineesting 1 sl arese

22/11/2017
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http://ec2-52-213-93-167.eu-west-1.compute.amazonaws.com/

&' @soilquality

ne-to the Soil:QualityV¥ebsited

What can | do on
Soil Quality?

Featured Sail

Calculator

<.
0‘0

SRUC

—_———

Germany

Dbty

Featured Fact Sheet

Mrourlls Lok Comxt

A bwwry pod hous ez oepey | chemed o2 ey
senpertne. AT enencls the hech of pianks srenals and
S are Wi 150 IORTIITING CTAST Mokl gi

Fxarne Your Area
+ Noeherm Irelana (Coming Socn)
+ Enga

Compare Your Data

S portepng it the tiod
Qui #7 0r00raM I Z0d ARh D

’?
/f ) P4 | Scott| nt
/ Riagh
1 )f/ L‘ gg?s 30

Game & Wildlife

CONSERVATION TRUST

BGS

Great Southern Albany Sand Plain - pH (CaCl;) - 0- 10 em

Australia

Western Australia / Great Southern

Great Southern - Albany Sand Plain - pH (CaCl2) - 0 - 10 cm

Percentage of Sample Sites

<45 45-48 48-55

sample Size: 261 Sites

pH (Calcium Chiori

55-75 7.5-85 >85

ide)

Year  Soil Texture Rainfall Management Group
All All Al Albany Sand Plain
All All Al Albany Sand Plain
All All Al Albany Sand Plain
Graph Additional DataSets
Year All
Soil Texture All
~ Al
Rainfall Eroered

Land Use Sample Size
Al 261
Cropped 51
Permanent Pasture 106

Permanent Pasture

Management Group

Crop + Pasture

Bushland

Land use [A\I

Overview [STULSM Compare  Relate

Choose a Soil Quality indicator from one of the
three tabs below to examine grouped data.

Biological
Chemical

PH (CaCl)
° 0-100m
© 10-20cm
s 20-30cm
Water Repellency
o 0-10cm
s 10-20cm
© 20-30em
Electrical Gonductivity (ECe)
o 0-10cm
s 10-20cm
© 20-30cm
Nitrogen Stock
° 0-30cm
Cation Exchange Capacity
© 0-10cm

Physical

Fact Sheets related to
pH{(CaCl)-0-10cm
+ Making Sense of Chemical Indicators

+ Managing Soil Acidity - WA
- Soil Acidity

22/11/2017
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http://www.britishgrassland.com/

avAasoilquality.

T

Cradle Coast Compare Your Data

Australia / Tasmania / Cradie Coast - -
Overview  Examine Relate

Site Report - Bulk Density-0- 10 cm How To commm Data
EWRND 1o S8 Faplit The circle on the graph represents your value from
:::Mﬂ m:;:;:’“ Geove soil test results. This sits next to a piot showing the
Ragion i entire spread of that groups' data. The fine in the
R s centre is the average value of the il the data, and
the box surrounding represents the middie 50% of
Paddock ID Land Use
TAS0164 Crop + Pasture the sample sites in this dataset. The upper and
i lower “tails" refiect the range for the top and
bottom 25% of the sample sites in this data set.
< 800mm
Choose a Soil Quailty indicator from one of the
three tabs below to compare grouped data.
Compare Your Data - 2011 Biological
22 Chemical
L5
Physical
. . . . .
Clay Content
0-10cm
Bulk Density
0-10em
0-20cm
o 20-30cm
F Gravel Content
0-10cm
25 0-20cm
20-30cm

sute Regior Soil Texture Land Use Rainfall
ent
lba

Surope investing n ursl arass

FARM
ADVISORY

Questions e i

* Would that be useful?

« Would the ability to relate values regionally
and/or over time be useful?

Scottish Government
Riaghaltas na h-Alba
gov.scot

g N
<] >

Surope investing n ursl arass

22/11/2017
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FARM

Why measure soil quality? E ADVISORY

SERVICE

(i) ‘what if model for knowledge exchange

Scottish Government
Riaghaltas na h-Alba

-3 N
B SAC Py

gov.scot

‘ ¥t FARM
what if model for knowledge ﬁ ADVISORY
exchange SERVICE

» To get across the interactions that go towards
soil quality

» To present some basic scenarios for
management change

» Lead you to other sources of information

e S
Edl = <

Scottish Government
Riaghaltas na h-Alba

govfsé:ot

22/11/2017
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Interactions within soil quality

Physics > Biology

N4

Chemistry

Too much Just right Too little
Loss of £ Good for £ Loss of £
Pollution

‘Goldilocks’ scenario

S < g~
<] >

FARM
ADVISORY
SERVICE

Scottish Government
Riaghaltas na h-Alba
gov.scot

Background information — effects of general
management options

DRIVER Reduced Tillage
Earthworms
Microbial biomass

+ve Enzyme activity
Biodiversity
Natural enemies

EFFECTS Slugs

-ve  Weeds
Diseases
+ve Soil Organic Matter
Nutrient Loss
Chemistry e Herbicide Use +
Pesticide Loss
Nutrient Immobilisation

Biology

B I g

) Soil Structure +-
Physics N
Trafficiability +
Water infiltration +
Yield
Margin Short Term
Long Term +

g g~
<] >

Similar tables
for:

No-till

Cover crops
High N
amendment
High C
amendment

Scottish Government
Riaghaltas na h-Alba
gov.scot

22/11/2017
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Knowledge introduction — visual tool

+ Rationale was to visualise those complex
interactions

» To give rapid overview of the general
responses to expect

Scottish Government
Riaghaltas na h-Alba
gov.scot

e S
EE she <

Knowledge introduction — visual tool
I'd like to know about the effects of changing management to......

Effect on Soil Quality Variables

Effect
For the Management and Conditions of: Positive Biology
Cover Crop Slugs
and the soil: Weeds
Sandy Disease
the climate: Soil Pathogens
Warm Wet SOM
the cropping: N
Arable-combinable P
Key to Outcomes K
Positive pH
CEC
Nutrient Loss
Herbicide
Water Infiltration
Trafficability
_ Negative Soil Structure
Yield

Scottish Government
Riaghaltas na h-Alba
gov.scot

-3 N
Ea = ><

22/11/2017
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FARM
: ADVISORY
QUEStIOn @ SERVICE

« Would that be useful as a way to think about soil
quality?

Scottish Government
Riaghaltas na h-Alba
gov.scot

e e
Ea e ><

Surope investing n ursl arass

FARM
Thank You B oo

Scottish Government
Riaghaltas na h-Alba
gov.scot

e P
Ea e ><

22/11/2017
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Visual Evaluation of Soil Structure

Soil structure affects root penetration, water availability to plants and soil aeration. This simple, quick test assesses

_‘/A<'
=
UEM

soil structure based on the appearance and feel of a block of soil dug out with a spade. AARHUS SRUC
The scale of the test ranges from $q1, good structure, to Sg5, poor structure. UNIVERSITET

Equipment: Method of assessment:

Garden spade approx. 20 cm wide, 22-25 cm long. Step Option Procedure

Optional: light-coloured plastic sheet, sack or tray ~50 x

. Block extraction and examination
80 cm, small knife, digital camera.

1. Extract soil block. Loose soil Remove a block of soil ~15 cm thick directly to the full depth of the spade and place spade pius soil
onto the sheet, tray or the ground
When to sample: -
Firm soil Dig out a hole slightly wider and deeper than the spade leaving one side of the hole undisturbed.
Any time of year, but preferably when the soil is moist. On the undisturbed side, cut down each side of the block with the spade and remove the block as
If the soil is too dry or too wet it is difficult to obtain a above.

representative sample.
Roots are best seen in an established crop or for some
months after harvest.

2. Examine soi block Unifom structure Remove any compacted soil or debris from around the block

Two or more
horizontal layers of
differing structure

Estimate the depth of each layer and prepare to assign scores to each separaely.

Where to sample:

Select an area of uniform crop or soil colour or an area
where you suspect there may be a problem. Within this
area, plan a grid to look

Block break-up

3. Break up biock
(take a photograph -

Measure block length and look for Iayers. Gently manipuiate the block using both hands to reveal
any cohesive layers or clumps of aggregates. If possible separate the soil into natural aggregates
and man-made ciods. Clods are large, hard, conesive and rounded aggregates

at the soil at 10, preferably more, spots. On small optional)
experimental plots, it may be necessary to restrict the
number to 3 or 5 per plot.

4. Break up
of major aggregates
to confim score

Break larger pieces apart and fragment it until a piece of aggregate of 1.5 - 2.0 cm. Lok to their
shape, porosity, roots and easily of break up. Clads can be broken into non-porous aggregates witn
angular comers and are indicative of poor structure and higher score.

Soil scoring

5. Assign score Match the s0il o the pictures category by category to determine which fits best.

6. Confirm score from: Factors increasing score:

Block extraction Difficulty in extracting the soil block

Agaregate shape Larger, more angular, less porous, presence of large worm holes

and size
Roots Clustering, thickening and deflections

Anaerobism Pockets o ayers of grey soil, smeling of sulphur and presence of ferrous ions
Aggregate Break up larger aggregates ~ 1.5 — 2.0 m of diameter fragments to reveal their type
fragmentaion

7 Calculate block
scores for two or
more layers of
differing structure

Multiply the score of each layer by its thickness and divide the product by the overall depih,
.g.for a 25 cm block with 10 cm depth of loose soil (Sq1) over a more compact (Sa3) layer at 10-
25 em deptn, the block score is (1 x 10)25 + (3 x 15)25 =5 2.2

Scoring: Scores may fit between Sq categories if they have the properties of both.
Scores of 1-3 are usually acceptable whereas scores of 4 or 5 require a change of management
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Rachel Guimarées, University of Marings, Bzl (rachellocks@gmeil.com),
‘Tom Batey, Independent Consuitant d

Lars Munkholm,

Structure Size and Visible porosity Appearance after | Appearance after break- Distingui: and iption of natural
quality appearance of and Roots break-up: various up: same soil different feature or reduced fragment
aggregates soils tillage of ~ 1.5 cm diameter
Sqt Mostly <6 mmafter | Highly porous 1em The action of breaking the
Friable crumbling 1 block is enough to reveal
Roots throughout them. Large aggregates
Aggregates the soil are composed of smaller
readily crumble L ones, held by roots.
with fingers ‘
Fine aggregates
Sq2 A mixture of porous, | Most aggregates i | fie Aggregates when
Intact rounded aggregates | are porous i obtained are rounded, =
from2mm-7 cm very fragile, crumble very
Aggregates No clods present Roots throughout easily and are highly =
easy to break the soil Y porous.
with one hand
High aggregate —
porosity
Sq3 A mixture of porous | Macropores and Ve Aggregate fragments are T
Firm aggregates from cracks present. =il fairly easy to obtain. They
2mm-10 cm; less have few visible pores 10—
Most than 30% are <1 cm. | Porosity and roots and are rounded. Roots
aggregates Some angular, non- | both within > . usually grow through the
break with one | porous aggregates aggregates. aggregates. T
hand (clods) may be Low aggregate
present porosity [
Sgd Mostly large > 10 cm | Few macropores Al preees Aggregate fragments are
Compact and sub-angularnon- | and cracks r 1 easy to obtainwhen soilis | [~
porous; wet, in cube shapes which
Requires horizontal/platy also | All roots are are very shamp-edgedand | |
considerable possible; less than clustered in show cracks internally.
effortto break | 30% are <7 cm macropores and Distinct
aggregates around aggregates 15
with one hand LSl
Sqg5 Mostly large > 10 cm, | Very low porosity. P Aggregate fragments are W
Very compact | very few <7 cm, Macropores may i easy to obtain when soil is
angular and non- be present. May wet, although —
Difficult to porous contain anaerobic considerable force may be
break up zones. needed. No pores or
Few roots, if any, cracks are visible usually. M
and restricted to Grey-blue colour
cracks g L
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British earthworms

By David T. Jones and Chris N. Lowe

There are 26 British species of earthworm. This guide covers the seven most common species that

occur in grass lawns and playing fields. It does not include the red stripy earthworms that occur in
ccompost heaps, other species that occur in gardens, or woodland species.

(Mead Mature earthworm Upper surface Itis not a mature
earthworm - you can't
identify it with this
guide. At least 50% of
the earthworms you
find will be immatures.

Under surface

\Ist ssgment Make pore Saddle

( Black-headed worm Aporrectodea longa A

Often a dark purplish head

Cj ] Tongandthin )

Is the body: € Long and relatively thin or @ Long and relatively fat?

~«—YES

Lob worm Lumbricus terrestris

—<— NO

Hint

Line drawir
show xﬁs
sizes of the
adult worm

Produced for OPAL 2012.
www.opalexplorenature.org
This may be copied for

a species
Is it more than 2cm fong, e t
AND does it have a clearly YES
developed saddle?
. Is the body from the first
segment to the saddle partly or

entirely pale in colour (whitish, pink,
grey or greenish)? It may have some
reddish or dark segments

The saddle is usually a
different colour to the rest of
the body, and slightly wider

'

Is the upper surface of the body, from the B o
first segment to the saddle, entirely dark in 8 "
colour (dark red, purplish red
or chestnut brown)?

YES I
Are the male pores visible?

b

Hint
‘Sometimes slightly
flattens its tail into
apoddle shape -

L e ) b
Lumbricus nbellus

Safe fieldwork

We don't advise you to work on your own. Make
e that you know what to do in an emesency.
“Take a responsible fiend who canhelp f things go

giovies and wash your hand s before sating. Cover
any open wounds befors starting the activity.
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tine outsids inderstnding the wedd amund hem.
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stuching but rmost of all enjoyingthei local endronment.
OPAL will be mirning a prograrne of events and
actilies uwnl the end of 2012, To find out o sbat
Enverts in your region pleass st he website:

www.OPALexplorenature.org
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Earthworm types (4l Seinre:

* Red worms — vertical
burrowers and surface
living

4. Redhead worm
Lumbricus rubellus

» Pale (+green) worms — soill
feeding

» Stripy worms — compost
worms
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Scottish Government
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