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Appendix 1: Environmental variables used in analysis

Parts of variable names used in computer designations and in illustrations in this report are
shown in bold.

1

Easting

National Grid three-figure easting, taken as a single figure for each site. All sites were
either in 100km square "SO" or in "SP". "SP" grid references were given an extra 1 in
the easting, i.e. SP 004 nnn becomes easting 1004.

Northing

National Grid three-figure northing. Since all sites were within the same 100km
reference, there was no need for the adjustment carried out on "Easting”.

Horse
Sites with horse grazing were given "1", others "0".
Cattle
Sites with cattle grazing were given "1", others "0". Since sites were either horse or cattle
grazed, this variable is redundant for analysis and CANOCO was instructed to ignore it
(because the same information is given by "Horse" alone).
Intensity
A subjective but quantified variable on a scale of 1 to 3. Grazing intensity was
determined before data were gathered and referred to intensity in previous years in the
few cases where it was known to have been changed in 1995. The intensity classes used
were:
1 Light grazing
Although the site is grazed, the grazing level is such that the growth level is not
reduced to the accepted figure of 2-5cm sward height at the end of the season.
There may be litter build up and tussock formation. A farmer would consider that
the land was stocked under capacity.
2 Moderate grazing
The site is grazed and the sward height is reduced as described above. Some

localised damage to the sward may occur. A farmer would consider the land
stocked at capacity without the need to resort to supplementary feeding.
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6

10

11

12

13

14

3 Heavy grazing

Sward damage occurs and supplementary feeding would be necessary at times
to maintain stock on the land.

Hay

Given "1" for hay cut, "0" for none.

WinterRest

Sites reported to be rested from grazing in the winter were given "1", others "0".
SummerRest

Sites reported to be rested from grazing in the summer were given "1", others "0".
ManagementTime

Time in years for which the reported nature and intensity of management was known to
have gone on for. To avoid spurious features from sites which had only been known for

a few years but where management may have been the same for longer, all sites with the
time given as more than ten years were truncated to "10".

Height

Vegetation height in centimetres as estimated from the arithmetic mean of three dropped-
disc measures in a square metre.

HeightRange

Difference between the smallest and largest of the three dropped disc height estimates.
Bare ground

The percentage of a quadrat occupied by bare ground.

Litter

The percentage of a quadrat occupied by litter judged to be remaining from the
previous year’s (ie 1994) growth.

Altitude

The median height above sea level in metres of a site, taken from the site cards.
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15 Area of MGS grassland

The total area in hectares of MGS5 grassland reported from a whole site (i.e. one or a
collection of contiguous fields) on the site cards.

The above variables were used as environmental variables or their influence on the data was
removed as covariables. In addition, 19 nominal ("1" or "0" variables) covariables were
established in order to form statistical blocks within which to constrain Monte Carlo permutation
tests of one analysis. These were Farm1 to Farm19, a quadrat only scoring "1" on the farm
variable belonging to the site it came from.
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Appendix 2: Data sheet used for recording MG5 quadrats

Site

Date:

Quadrat

Recorder:

MGS5 list]

Specics

Agr capi

25

Anth odo

Bri medi

Cyn cris

Dac glom

Fes prat

Fes rubr

Holc lan

Lolium

Tris fla

Achi mil

Bell per

Care fla

Cent nig

Cer font

Gal veru

Hera sph

Hypo rad

Lath pra

Leon aut

Leon his

Leuc vul

Lot corn

Luz camp

Plan lan

Pru vulg

Ran acri

Ran bulb

Rhin min

Rum acet

Tarx off

Trif pra

Trif rep

BARE

LITTER

HEIGHTS
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The effects of horse grazing on species-rich grasslands
Figure 1: Location of study sites within Worcestershire
Ref: EO505F1 Bioscan (UK) Ltd, Standingford House, Cave St, Client: English Nature,
St Clements, Oxford OX4 1BA Northminster House,
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The effects of horse grazing on species-rich grasslands

Figure 2:

DCA analysis of Worcestershire data: quadrats in relation to NVC data

Ref: EOS05F2

Bioscan (UK) Ltd, Standingford House, Cave St,
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The effects of horse grazing on species-rich grasslands

Figure 3:

DCA analysis of Worcestershire data: positions of species on the first two

ordination axes
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Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
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The effects of horse grazing on species-rich grasslands

on the first two ordination axes
Variable names follow Appendix 1

Figure 4: DCA analysis of Worcestershire data: environmental variables superimposed
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The effects of horse grazing on species-rich grasslands

Figure 5: Canonical correspondence analysis of the Worcestershire data: significant
environmental variables in relation to species positions on the first two

DCCA axes

Variable names follow Appendix 1: species are shown as crosses
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The effects of horse grazing on species-rich grasslands

Figure 6:

Canonical correspondence analysis of the Worcestershire data: main species

labelled on their positions as in Figure 5.

Variable names follow Appendix 1
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The effects of horse grazing on species-rich grasslands

Figure 7: The effects of grazing species, intensity and hay cut on sward height
Ref: EG505F7 Bioscan (UK) Ltd, Standingtord House, Cave St, Client: English Nature,
St Clements, Oxford OX4 1BA Northminster House,
Tel: (01865) 794464 Peterborough PE1 1UA

Fax: (01865) 794480
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The effects of horse grazing on species-rich grasslands

Figure &: The effects of grazing species, intensity and hay cut on height range within
a 1m square
Ref: EQ505F8 Bioscan (UK) Lid, Standingford House, Cave St, Client: English Nature,
St Clements, Oxford OX4 1BA Northminster House,
Tel: (01865) 794464 b
oro 1 1UA
Fax: (01865) 794480 Peterborough PE
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The effects of horse grazing on species-rich grasslands

Figure 9: The effects of grazing species, intensity and hay cut on the ten species
CANOCO associates most strongly with heavily grazed short swards.

Ref: EO505F8 Bioscan (UK) Ltd, Standingford House, Cave St, Client: English Nature,
St Clements, Oxford OX4 IBA Northminster House
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Fax: (01865) 794480 Peterborough PE1 1UA
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The effects of horse grazing on species-rich grasslands

Figure 10:  The effects of grazing species, intensity and hay cut on the ten species
CANOCO associates most strongly with lightly grazed tall swards.

Ref: EOSOSF10 | Bioscan (UK) Lid, Standingford House, Cave St, | Client: English Nature,
St Clements, Oxford OX4 1BA Northminster House,
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The effects of horse grazing on species-rich grasslands

Figure 11:  The effects of grazing species, intensity and hay cut on species richness

Ref: E0505F11 Bioscan (UK) Ltd, Standingford House, Cave St, Client: English Nature,
St Clements, Oxford OX4 1BA Northminster House
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The effects of horse grazing on species-rich grasslands

Figure 12:  The effects of grazing species, intensity and hay cut on the number of

mesotrophic indicator species

Ref: EQ505F12 | Bioscan (UK) Ltd, Standingford House, Cave St, Client: English Nature,

St Clements, Oxford OX4 1BA
Tel: (01865) 794464
Fax: (01865) 794480
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The effects of horse grazing on species-rich grasslands

Figure 13:

The effects of grazing species, intensity and hay cut on indicator species

weighted by their abundance and indicator strength

Ref: EO505F13

Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
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The effects of horse grazing on species-rich grasslands

Figure 14: The effects of grazing species, intensity and hay
with diverse (>22 species m™) vegetation

cut on species associated

Ref: E0505F14 Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA

Tel: (01865) 794464
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The effects of horse grazing on species-rich grasslands

Figure 15:  The effects of grazing species, intensity and hay cut on species associated

with species poor (<14 m™) vegetation

Ref: E0505F15 Bioscan (UK) Lid, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
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The effects of horse grazing on species-rich grasslands

Figure 16: The effects of grazing species, intensity and hay cut on declining species

Ref: EO505F16 Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
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The effects of horse grazing on species-rich grasslands

Figure 17:
seedbank type

1

The effects of grazing species, intensity and hay cut on species with
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The effects of horse grazing on species-rich grasslands

Figure 18:  The effects of grazing species, intensity and hay cut on species with

seedbank type 2

Ref: EO505F18 | Bioscan (UK) Lid, Standingford House, Cave St,
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Fax: (01865) 794480

Client: English Nature,

St Clements, Oxford OX4 1BA Northminster House,

Peterborough PE1 1UA

Seedbank type 2

20

Y e - e

0 Light Medium Huavy
CliMorse [ cetue
16
D
PP SR arnnsovnt ST
10 - g e T e
/
R 1
8k / ...... / ......................
af- / ...... / ............ :7 ..
2 TR A A TR B A A R v
. /) /) A
Light Mactium Heavy
Cnay cut EZINo hay
20
16 - - - = Jr——) o r o e m T e mteeee e mmmemeaem e
DY S U U M

Horaa Cattig

[Jhay  LZJNo hay

Y-axes are total numbers of cells
occupied per square metre




The effects of horse grazing on species-rich grasslands

Figure 19:  The effects of grazing species, intensity and hay cut on species with
seedbank type 3

Ref: E0S05F19

Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
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Figure 20:  The effects of grazing species, intensity and hay cut on species with
seedbank type 4

Ref: EO505F20 Bioscan (UK) Ltd, Standingford House, Cave St, Client: English Nature,

Tel: (01863) 794464
Fax: (01865) 794480 Peterborough PE1 1UA
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The effects of horse grazing on species-rich grasslands

Figure 21: The effects of grazing species, intensity and hay cut on Grime’s
"competitor" species.

Ref: EO505F21

Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
Tel: (01865) 794464
Fax: (01865) 794480

Client: English Nature,
Northminster House,
Peterborough PE1 1UA
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The effects of horse grazing on species-rich grasslands

Figure 22:  The effects of grazing species, intensity and hay cut on Grime’s "ruderal”

species.
Ref: E0505F22 | Bioscan (UK) Ltd, Standingford House, Cave St, Client: English Nature,
St Clements, Oxford OX4 1BA Northminster House,
Tel: (01865) 794464 Peterborough PE1 1UA

Fax: (01865) 794480
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The effects of horse grazing on species-rich grasslands

Figure 23: . The effects of grazing species, intensity and hay cut on Grime’s "stress-

tolerator" species.

Ref: E0O505F23

Bioscan (UK) Ltd, Standingford House, Cave St,
St Clements, Oxford OX4 1BA
Tel: (01865) 794464
Fax: (01865) 794480

Client: English Nature,

Northminster House,

Peterborough PE1 1UA
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