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Soil Health/Soil quality —
what is it and how do we
measure It?

Bryan Grlfflths Bryan.Griffiths @sruc.ac.uk
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FARM
What is a healthy soil? @ ERIE
Looks good
Feels good
Smells good
Easy to work
Supports lot of life
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What is soil?

[

Organic Matter 5%
Organisms
H
0% Roots  80%

10%



Huge quantity of organisms

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

F. Ippolito

|| 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 ’ > . ‘

Increasing productivity

A lot to be explored on the relations vy | ot T HT HH
between below & aboveground diversity T TGRS 7 4y 7
Below ground -

an aer meljden etal. . Nature [0Y9-
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Soils deliver many ecosystem services

Soil ecosystem
services

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

Habitat, gene pool

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

A. Richer de Forges (CA 5

Physical & cultural
\wironment for mankind

Courtesy of Antonio Bispo, ADEME
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Ecosystem services

Nutrient recycling, primary production and soil
o Suppor’[mg formation, make it possible for the ecosystems to
provide other services

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

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

Spiritual, historical, recreational

e Cultural

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Ecosystem services

[
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Ecosystem Services Provided by Soil Biota

Regulation of biogeochemucal cycles
Retention and delivery of nutrients to primary producers
Marmtenance of soil structure and fertility

Bioremediation of pollutants
Provision of clean drinking water

Mitigation of floods and droughts
Eroston control
Repulation of atmospheric frace gases
Pest and pathogen control
Repulation of plant production via non-nutrient biochemicals
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Soils and biodiversity are submitted to major threats

\ Biodiversity
EUROPEAN ATLAS OF

SOIL " -'-;‘;2 3 {_.,"_\'
BIODIVERSITY /" Compaction | Lo Rt

Source : D Arrousys (INRA Orkans)
& 200 \ /Sealing

/' Salinisation /" Floods and
—— landslides

. @ o
Source : . Arrouays (INRA Orléans)

/' Contamination

Source: J Sadter (ARAA)
Source: D, Arroudys (INRA Or ldang

Source : D. Arrouays (INRA Orléans)

< S
= Erosion: 115 million hectares subject to water erosion, 42 million hectares to wind erosion.
=Contamination: 3.5 million sites could be contaminated
nDecrease 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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So why is thus important

Soil
Mmicroorganisms
Di i = E
3
Abundance ™= @
=
Disturbance ﬁ |
Activity ™

Properties: Senvices:
-Processrates  -Nutentcycling
-Nuinent pools - Productivity,

-Climate regulation
<> “GP” 4 | Scottish Government
‘ .
SAC >| 4 gglvgjgccg;cas na h-Alba

NNNNNNNNNN




FARM
ADVISORY
SERVICE

Why measure soil quality? @

 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
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Scottish soils — information available

Soils of Scotland

(This map shows the most extensive
soil in each 1km grid square)

Il Grown earths

umus-iron podzols

Hi
- Peaty pod2ols

Mineral gleys
- Peaty gleys
- Montane soils

Immature $oi

==
0

The James

Hutton
Institute

(® The James Hutton Institute, 2013.

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

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

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

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

https://www.opalexplorenature.org/earthworm
guide

https://www.sruc.ac.uk/info/120625/visual ev
aluation of soil structure
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File Edit View Favortes Tools Help

| the + 1 the middie of The map Click on the bufion befow The
map to find the soil unit at the location. Alternatively if you

“l already know the soil map unit you can select it from the menu

fo the left of this text.

% A

ot td Ref
e
o

When SIFSS has identified the soil map unit it will display a
menu with the soil fypes that make up the map unit. The soil
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 to select the one
that most closely matches your own sample. You are then able
to select a range of sail properties for that specific soil type
and choose whether to display results for cultivated or semi-
natural soils.

If your soil sample has a value for a specific soil property that
lies within the box surrounding the red dot (which is the
median value), then your soil has a value in the same range as
66% percent of all those particular soil types. ITit is outwith the
box but lies along the line then it is close to the maximum
{above the box) or minimum (below the box) values recorded
in our database. ﬁ
Ad Ad3
For properties such as pH, carbon content, loss on ignition and
calcium content which all affect plant growth, it is important to +
try to maintain these at optimum levels. If your sample is below
the box on the graph, particularly for topsoils (Ap horizons)
then you may need to think about adding lime or organic Go -gIe

i Map data ©2017 Google T ofUse  Repart
matter to you soil. ap data oogle~Temms of Use Report #map errar

You can restart the process by selecting from any menu or by ‘ Get soil unit of map centre ‘
reloading the page.

® 2017 The James Hutton Institute. Al righis reserved. Staff services

% The James e .
N Craigiebuckler, Aberdeen, AB15 80H, Scatland | Invergowrie, Dundee, DD2 5DA. Scotland.
Hutton
I“ Institute 7
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File Edit View Favortes Tools Help

About Us | News | Research | Consultancy | Education | Jobs | People | Contact |

Soll Information For Scottish Soils (SIFSS)

Home > Research > Soil as Natural Capital > SIFSS

Introduction
Select SoilMap Unitforwholeof [l Resuts | Select Soil Attribute
Scotiand fverage value of the loss on ignition
for Balrownie series Configure output
42 A 1 -
43 I ® Cultivated soils
H v iy (O semi-natural soils
45 3 Average value of total phosphate
12 F Average value of the loss on ignition A
Select Saoil Map Unit g Average value of the magnesium content
10 - Average value of the sodium cantent
Select Soil Series for Soil Map . Percentage base saturation
. S : ® OB Average value of elemental nitrogen
Unit 41 (association: Balrownie) fin Average value of the % silt (2- 50/60 micrans) v

Balrownie 6+ Sum of median values of exchangeable cations
J;
i B @BE . écg play
2 -

0 1 | ! | ! 1 ! | ! I
e 0 20 " " ” Your soil atiribute value (or leave bianky| |
“ Depth below surface (cm) (no units please)

For this soil the following
number of observations have Area (in km?) of soil series Balrownie in Whole of Scotland

been made for the selected Click chart for values

Surface Typical Soil
Horizons and
An Depths

1%16
m [

AS Nov 2017.ppt... 0571001 | |




B Valuing Your Soils

Examples of information

29 YOUr SOIJS {

ey

B Valuing Your Soils
L

Download and discover the financial savings and business
benefits of good soil management

tland.org

The brochure, pull-out sheets and videos contain a mix of practical
and research experience, problem and action-specific farm case
studies, useful check lists (e.g. how to take soil samples and check
for compaction), images and web-links.

Practical pull-out guidance sheets:

v

LGRS

Taking soil samples for testing

Visual evaluation of soil structure (VESS)

How to check for and alleviate soil compaction
Checking soil drainage status

Grassland rejuvenation

The Eurcpean Agricultural Fund

for Rural Development

Europe investing in rural areas

Brochure contents:

Soils and income
Know your soil type
Soil - a living resource
Soil structure

Soil compaction and drainage
Soil erosion

Soil pH and nutrients
Organic matter
Reduced tillage
Managing farm soils
Tools to help you

Below s a taster summarising some key facts

LR N S S S W R

Cost savings

Standard soil testing for pH and nutrient status is simple and
low cost (~ £20 per sample).

For soils that vary within fields, GPS sampling (~ £25/ha
for soil pH at 4 samples/ha) and variable lime and fertiliser
applications could reduce bilks by ~ 15%

Controlled traffic farming could reduce fuel and time costs
by ~ 40%

Compacted or poorly drained soils can reduce yields by
~ 25%. Using a spade to identify soil structural problems
(FREE!) and undertaking necessary soil loosening (~ £30/ha)
will avoid unnecessary drainage maintenance (~£35/r) and
new drainage system/repair (~ £4000/ha) costs

For suitable soils, reduced tillage or no tillage could save ~
£70/Mafyear and protect soils from compaction and erosion.

Keepa

minimum

of 10m

back from a

watercourse

when

spreading

slumy.
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Soil structure, compaction and drainage

Appearance after
lbreak-up: various
soils

Structure
quality

sq1
Friabls

Aggregates
readiy crumbie
with fingers

'
‘“‘

Download the brochure for guidance on |

N
NS g

SAC
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Simple VESS assessments of
soil structure take minutes to
conduct.

Assessments can identify
compaction and impeded
drainage which can reduce
crop productivity and increase
run-off and loss of nutrients
from the soil

Dow
frain

[

Healthy Grassland Soils — B R
m  Four quu:k steps to assess soil structure

?Eﬁ M.l F I SR i T

- Step one: Surface assessment

Look at sward quality to identify potentially damaged areas which require further assessment.

1

— = e

-

Modemh Poor
3 - Swnrd intact « Surface poached . = Surface compacied
« No poaching « Wheelings in places fa  Soil exposed
* e Fow whealings * More weed species s Poaching -
‘ , = Poor sward quull!y
- ra v 7 je L R - =¥
«\ VA as R 2 |

Step two: Soil extraction

+ Dig out one spadesized block of soil (depth approx. 30em). Cut down on
three sides and then lever the block out leaving one side undisturbed
« Lay soil block on a plastic shest or tray

. — -~
Tip: VWhen starting out 1t 1s useful to dig in an area whare you know there may be a
problem |eg a gateway] and get familiar with signs of soil struciure damage.

Remember: Sample when the topsail 1s maist — If the soil 1s too dry or too wat 1t I1s
difficult to distinguish signs of poor soil structure

- - — -
AWM e Sawr
.
Step three: Soil assessment
Genﬁy opsn the soil block ke a book 1o break it up
If the structure is uniform — assess the block as a whele
= |f there are two or more horizontal layers of differing

structure identify the layer with the poorest structure
+ Carry out the rest of the assessment on this limifing layer

- L“ / -— - -

-t ¥ s e -

Step four: Soil scoring

Break up the soil with your hands into smaller structural units
{known as aggregates)
* Assign a score by matching what you see to the
descriptions and photos overleaf
= A score of 1or2is Good; a score of 3 Moderate; and
4 or 5 is Poor and requires managamant action
« Record depth of Ilmmng layer to assess management opfions.
L _——

- ’ -_

_—
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Biological
* Feed the soil regularly through
plants and OM inputs

[

» Move soil only when you have to

* Diversify plants in space and time

KNOW YOUR SOILS; to improve soil health
Chemical Physical

. , Know your textures and

* Maintain optimum pH understand limits to workability,

« Provide plant nutrients — right trafficability

qmoupts 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
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General effects of
management on soil health

Tend to Reduce Soil Health Tend to Promote Soil Health

Aggressivetillage  No-till or conservation tillage
Annual/seasonalfallow ' Covercrops; Relay crops
Mono-cropping  Diverse crop rotations
Annual crops  Perennial crops
Excessive inorganic fertilizer use ~ Organic fertilizer use (manures)
Excessive crop residue removal | Crop residue retention
Broad spectrum fumigants/pesticides Integrated pest management

Broad spectrum herbicides ~Weed control by mulching
and/or cultural tactics

SAC S [t
SAC . | gov.scot
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The benefits of improving soil quality...

= SC |t
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Positive effects of earthworms on

yield

a
Individual crops / grasses

-10

b
Groups of crops / grasses

i > i
I ® i
t s i
k L g i
| L 4 i
10 20 30 40 50 60
e
e
- i
10 20 30 40 50 60
I ® i
I - 1
10 20 30 40 50 60

-10

The European Agricultural Fund
for Rural Development
Europe investing in rural areas

Van Groenigen et al 2014

Earthworm effect (%)
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Ryegrass (37)
Barley (32)
Maize (19)
Wheat (49)

Rice (45)

Grasses (106)

Grain crops (154)

Legumes (42)

Without legumes (99)

With legumes (28)

nment
h-Alba
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Earthworm types DP I

e Red worms — vertical
burrowers and surface
living

4. Redhead worm
Lumbricus mubsllus

~ Apoq

y . wuoBuu

. Pale (+green) worms —soil | M
feeding IS,

 Stripy worms — compost
WOorms
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Potential for Controlled Traffic Farming (CTF)

In Grassland

Paul Hargreaves
(SRUC Crichton Dairy Centre)

= SC |t
SAC . | gov.scot
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Experimental Work

50 m
200 ft

Goog Q ©20 Dretal et O In Lid & Blues)

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)



ing widths

Work

Farming —

C

Controlled Tratfi

NN
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Results of Experimental Work

Silage Cut Normal Controlled Difference (t

Traffic Traffic DM ha)
1st Cut (t DM ha") 5.28 5.43 0.15 0.27
2" Cut (t DM ha') 3.58 3.88 0.30 0.72
3rd Cut (t DM ha') 2.34 2.84 0.50 <0.01
2nd 4 3rd Cut 5.92 6.72 0.80 <0.05
Total silage 11.29 12.15 0.96

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Developments in measuring soil quality
AHDB

* More background information — AHDB

GREATSOILS

 Thresholds and database — BBSRC-SARIC

« Putting it together — RESAS

><

The Scottish
Government

SARIC: SUSTAINABLE AGRICULTURE RESEARCH & INNOVATION CLUB

Scottish Government
Riaghaltas na h-Alba
gov.scot

NNNNNNNN




FARM
ADVISORY
SERVICE

Why measure soil quality? @

 Think of it in terms of:

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

« Working towards
(1) rolling out soil quality testing
(i) ‘what i’ model for knowledge exchange

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Why measure soil quality? @

« Working towards
(1) rolling out soil quality testing

Scottish Government
Riaghaltas na h-Alba
gov.scot

2 <g N
SAC P

NNNNNNNN




FARM
ADVISORY
SERVICE

[

First questions

 What is the state of my soil?
* Depends on

— Soil type

—What you do with it

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

Scottish Government
Riaghaltas na h-Alba
gov.scot
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FARM
Components of soil quality @ peirog
Chemistry
Current soil
reports
pH
Routine

Scottish Government
Riaghaltas na h-Alba
gov.scot

nutrients >I4




FARM
Components of soil quality BE ADVISORY

Putting it all
together will
need a different

Physics < > Biology T oronch to
sample
collection —
linking physical
Chemistry observation and
. soil samples sent
Current soil for testing
reports
pH
Routine S|

nutrients
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Rolling out solil quality testing
Scorecard threshold values

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
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I FARM
Potential scorecard... @ e B
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
P
K
Mg

Potentially Mineralisable Nitrogen

Loss on Ignition
VESS

Earthworms

DNA measures

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

1t
a
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Backed up by details...

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

1.8-4.4 L — potential risk to production

4594 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
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Potential for benchmarking @
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* As in the current SRUC ‘AGREcalc’ where
you can see your carbon footprint in relation

to others

* You will be able to see how your solls
perform against comparable soils and over

time

« Benchmarking will improve the more data is

entered

wwwwwwww
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Great Southern Aibany Sand Plain - pH (CaCly) - 0- 10 cm

Australi rn Australi hern
ustralia / Western Australia / Great Southe e—— PR

Creat Southern - Albany Sand Plain - pH (CaCI2) - 0 - 10 cm
Choose a Soil Quality indicator from cone of the

100 three tabs below to examine grouped data.
Biological
§ 75
A Chemical
Té’ Sample Size: 261 Sites
o
< 50 pH (CaCl,)
g o 0-10cm
g o 10-20cm
g o 20-30cm
& Water Repellency
o 0-10cm
I o 10-20cm
o [ | [ | l . o 20-30cm
<4.5 45-48 4.8-5.5 5.5-7.5 7.5- 8.5 > 8.5 Electrical Conductivity (ECe)
pH (Calcium Chloride) o 0-10cm
[ D - | S
o 20-30cm
Nitrogen Stock
o 0-30cm
Cation Exchange Capacity
Year Soil Texture Rainfall Management Group Land Use Sample Size o 0-10cm
All All All Albany Sand Plain All 261
' nd Plain physﬁm
Graph Additional DataSets
S Al v Fact Sheets related to
pH (CaCly)-0-10cm
R il ¢ - Making Sense of Chemical Indicators
P v « Managing Soil Acidity - WA
X & « Soil Acidi
Rainfall Cropped ity
Permanent Pasture
Management Group Crop + Pasture
Bushland }
Land use [ All 3]




QA soilquality.org.au

Home Fact Sheets Calculators ~ Videos About Us Links Contact ‘Y

Cradle Coast Compare Your Data

Australia Tasmania / Cradle Coast
I : Overview Examine Relate

Site Report - Bulk Density- 0- 10 cm How To Compare Data
R ite R
Shuio ks Report The circle on the graph represents your value from
State Management Group 9 e .
- 7 soil test results. This sits next to a plot showing the
Tasmania Unavailable : - v
entire spread of that groups' data. The line in the
Region Soil Texture A
centre is the average value of the all the data, and
Cradle Coast Loam ; -
the box surrounding represents the middie 50% of
Paddock ID Land Use ey
the sample sites in this dataset. The upper and
TAS0164 Crop + Pasture S
Rainfall lower “tails” reflect the range for the top and
bottom 25% of the sample sites in this data set.
< 800mm
Choose a Soil Quality indicator from one of the
three tabs below to compare grouped data.
Compare Your Data - 2011 Biological
1.75 s
Chemical
15 - - -
2 Physical
v
_."E" e L ] ® L ] [ ] L ]
o I Clay Content
E . o 0-10cm
g Bulk Density
E 0.75 o 0-10cm
E i — - o 10-20cm
o o 20-30cm
x 0.5
2 Gravel Content
o 0-10cm
0.25 o 10-20cm
o 20-30cm

State Region Soil Texture Land Use Rainfall
ent

lba

LunsLLIING
The European Agricultural Fund
for Rural Development
Europe investing in rural areas
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Questions

[

 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
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Why measure soil quality? @

(i) ‘what i’ model for knowledge exchange

Scottish Government
Riaghaltas na h-Alba
gov.scot
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‘what if’ model for knowledge
exchange

[

* To get across the interactions that go towards
soll quality

* To present some basic scenarios for
management change

« Lead you to other sources of information

8 S|t
SAC . | gov.scot
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FARM
Interactions within soil quality @ ERIE
Physics P > Biology
Chemistry
Too much Just right Too little
Loss of £ Good for £ Loss of £
Pollution

‘Goldilocks’ scenario

= SC |t
SAC . | gov.scot
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Background information — effects of general
management options

DRIVER Reduced Tillage
Earthworms +
Microbial biomass + Simil bl
+veé Enzyme activity + Imilar tables
Biology [E\Sllci[dlvelrsny . : for:
atural enemies No-till
EFFECTS Slugs +
ve Weeds + Cover crops
Diseases + High N
Soil Organic Matter +
—_— amendment
Nutrient Loss - .
Chemisiry _ _ Herbicide Use + High C
Pesticide Loss amendment
Nutrient Immobilisation
. Soil Structure +/-
Physics o
Trafficiability +
Water infiltration +
Yield
Margin Short Term -
Long Term +
Y
2 < 2 “GY” 4 | Scottish Government
- :
SAC > | 4 gg:vgshccél;cos na h-Alba
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Knowledge introduction — visual tool

« Rationale was to visualise those complex
Interactions

* To give rapid overview of the general
responses 1o expect

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Knowledge introduction — visual tool

I'd like to know about the effects of changing management to

Effect on Soil Quality Variables

For the Management and Conditions of:
Cover Crop

and the soil:

Sandy

the climate:

Warm Wet

the cropping:

Arable-combinable
Key to Qutcomes

I Positive

N Negetive

:t *** ‘\’f’
ey SAC

Effect

Positive Biology
Slugs

Weeds

Disease

Soil Pathogens
SOM

N

P

K

pH

CEC

Nutrient Loss
Herbicide
Water Infiltration
Trafficability
Soil Structure
Yield

>

Scottish Government
Riaghaltas na h-Alba
gov.scot
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[

Question

* Would that be useful as a way to think about soill
quality?

Scottish Government
Riaghaltas na h-Alba
gov.scot
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Thank You

Scottish Government
Riaghaltas na h-Alba
gov.scot

o "
SAC P




Visual Evaluation of Soil Structure

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

VS ozo

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 Sq1, good structure, to 5g5, poor structure. vniversiter UEM

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. Exiract soil block Loose soil Remave a block of soil ~15 cm thick directly to the full depth of the spade and place spade plus soil
onto the sheet, tray or the ground

When to sample:

B - . 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 ahove.
representalwe sampl_e_ . 2. Examine soil hlock Uniform structure Remave any compacted soil or debris from around the block
Roots are best seen in an established crop or for some
Two or more Estimate the depth of each layer and prepare to assign scores to each separately.

maonths after harvest. horizontal layers of

differing structure
Where to sample:
Select an area of uniform crop or soil colour or an area Block break-up
where you suspect there may be a problem. Within this

| id to look 3. Break up block Measure block length and look for layers. Gently manipulate the block using both hands to reveal
area, plan a grd 1o lool {take a photagraph - any cohesive layers or clumps of aggregates. If possible separate the soil into natural aggregates
at the soil at 10, preferably more, spots. On small optional) and man-made clods. Clods are large, hard, cohesive and rounded aggregates.
experimental plots, it may be necessary to restrict the
number to 3 or 5 per plot. 4. Break up Break larger pieces apart and fragment it until a piece of aggregate of 1.5 - 2.0 cm. Look fo their
of major aggregates shape, porosity, roots and easily of break up. Clods can be broken into non-porous aggregates with
to confirm score angular comers and are indicative of poor structure and higher score.
Soil scoring
5. Assign score Match the soil to the pictures category by category fo determine which fits best.
6. Confirm score from: Factors increasing score:
Block extraction Difficulty in extracting the soil block
Aggregate shape Larger, more angular, less porous, presence of large worm holes
and size
Roots Clustering, thickening and deflections
Anaerohism Pockets or layers of grey soil, smelling of sulphur and presence of fermous ions
Aggregate Break up larger aggregates ~ 1.5 — 2.0 cm of diameter fragments to reveal their type
fragmentaion
7.Calculate block Multiply the score of each layer by its thickness and divide the product by the overall depth,
scores for two or e.g. for a 25 cm block with 10 cm depth of loose soil (Sq1) over a more compact (Sq3) layer at 10-
more layers of 25 cm depth, the block score is (1 x 10§25 + (3 x 15)25 = Sq 2.2,

differing structure

Bruce Ball, SRUC Mmm, Scoring: Scores may fit between Sq categories if they have the properties of both.

Rachel Guimardes, University of Maringa, Brazil {rachellocks@gmail.com), il i
dem i L Scores of 1-3 are usually acceptable whereas scores of 4 or 5 require a change of management.
Lars Munkholm, University of Aarhus, Denmark (Lars. Munkholmi@agreci.dk) 16 Gt 2012




Structure Size and Visible porosity Appearance after | Appearance after break- Distinguishing Appearance and description 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
Sq1 Mostly < 6 mm after | Highly porous 1em The action of breaking the
Friable crumbling 1 block is enough to reveal
Roaots throughout them. Large aggregates
Aggregates the soil are composed of smaller
readily crumble ones, held by roots.
with fingers
Fine aggregates
Sq2 A mixture of porous, | Most aggregates Aggregates when
Intact rounded aggregates | are porous obtained are rounded,
from 2mm - 7 cm. very fragile, crumble very
Aggregates No clods present Roaots throughout easily and are highly
easy to break the soil ] porous.
with one hand .
High aggregate
porosity
Sq3 A mixture of porous | Macropores and Aggregate fragments are
Firm aggregates from cracks present. fairly easy to obtain. They
2mm-10 cm; less have few visible pores
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. o= aggregates.
hand (clods) may be Low aggregate
present porosity
Sq4 Mostly large = 10 cm | Few macropores Aggregate fragments are
Compact and sub-angular non- | and cracks easy to obtain when soil is
porous; wet, In cube shapes which
Requires horizontal/platy also | All roots are are very sharp-edged and
considerable possible; less than clustered in show cracks intemnally.
effort to break | 30% are <7 cm macropores and Distinct
aggregates around aggregates
with one hand ECTRRES
Sg5 Mostly large = 10 cm, | Very low porosity. Aggregate fragments are
Very compact | very few <7 cm, Macropores may 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 ZOones. needed. No pores or

Few roots, If any,
and restricted to
cracks

Grey-blue colour

cracks are visible usually.

—
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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

\S\_.

EXPFLORE
HATLIRE

By David T. Jones and Chris N. Lowe

compost heaps, other species that occur in gardens, or woodland species.

1st rment
\

Mature earthworm

Upper surface Itis not a mature
earthworm - you can't
L ALLEELELER: identify it with this
UL et | LR, quide. At least 50% of
T Ui sirtoc the earthworms you

find will be immatures

Male pore Saddle

W

w Long and fat

. Hint

Black-headed worm Aporectodea longa )

Often a dark purplish head

Lo

b

Long and thin

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

Hint -
Sometimes flattens &
its tail into a wide
paddle shape

A stout worm,
often as thick

as a pencil

British earthworms

-=—YES

Start here

(" Is it more than 2cm long,
AND does it have a clearly
developed saddle?

~

-=«— NO

The saddle is usually a
different colour to the rest of

2 kthe body, and slightly wider J

YES

\

a species
not on this T
guide
YES
A
(" Is the body from the first h
segment to the saddle partly or

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

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

. el Al Wy Wi

YES —
a N ~—]
Are the male pores visible? *
Is the earthworm longer than | ©—]
- YES i

8cm when NOT moving? _|

wv—|

-]

-

or—]

Hint |
Line drawings

show typical B

sizes of the 2|

addtworm | Sometimes slightly |

. flattens its tail into
Produced for OPAL 2012, a paddle shape —
www.opalexplorenature.ong
Y : Redhead worm < I o—
This may be copied for % 1—
Ui A SR \_ Lumbricus rubelius _:> y,
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Sand Loammy
sand

Safe fieldwork

Wi don't adviee you to work on youwr own. Maks
e that o know winat o do in an emesgency.
ks 8 esponsible friend wiho canhelp | thmgs go
warcane. [Encaese that you have penmiss bon froem the
landownar o dig holes on thedr Bnd. Wear plastic
giowves and weash your hands before eating. Gowver
any Open wounds bafore starting the acthty.

FG 2

Opan Ar Laborstories (OPAL) & a new parnaership
infafive which = encouraging people 1o spend mos
fime outsice undenstending the wodd amund Siem.
OPAL wanis 1o gel evesbody nvoled n axgodng,

f s Etudving bt mmast of all enjosing their local endranment,

OPAL will e urming a programeme o esents and I
achullies unil the and of 201 2. To find ol moee: St i
EBils i Your ragion please JdEil e weibeite: |

whwnwr. OPAL explorenature. org LOTTERY FUNDED

Phcocegaiha bee Mamin Fead!, S Moimma, Lodd soe Parker. e by - Mot Head?, Mok Shockasid i, Jaimes Bone!, Laune Boesancs’ | Elisabars
Enavaina’,. Doclan Baraad cughy, Ttkans Bowcand!, David Jomeesr,. Paul Bgoleton, Shaphan Brocks”. Simoan Mormand, Lok o Parker, Aabscog Rarke®
Pl b Dicaciing®. Lincka Davian? ., Canclne Bachearios. 1 Impsarial Codaos Lomdon. ¥ Paaiual Haoory Mlssum. ® Envaronmet Sy * Fid o Shed ee Cowncid
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Earthworm types DP I

e Red worms — vertical
burrowers and surface
living

4. Redhead worm
Lumbricus mubsllus

~ Apoq

y . wuoBuu

. Pale (+green) worms —soil | M
feeding IS,

 Stripy worms — compost
WOorms




Start / Doessoilstainthe 3¢ | Sand
|s the most sail Lk -
predemmantly reugh Is it difficut to rell seil /" | Loamy sand
and gritty? nto a ball? |
% X 3 | Sandy loam
G wcl modd ks Does soil feel smeoth and |
G silky as well as grity? v/ ﬁ:"“fv silt
deformed ball and b
feel smooth and | Sitt loam
silky (buttery)?
Does soll modld to
m: mﬂ b.ﬂ Is sail also rough and \/ o7
does not take a gnity? N
polish? ssollalsosmoothand " | =
X silky? |
Does soil mould ke ‘;/
plasticine, polish
and feel very sticky s sollalso roughand  /
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