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At a glance
Common name: Broad-leaved Cudweed
Scientific name: Filago pyramidata
Habitat types: disturbed or bare ground, particularly nutrient-poor arable fields, disused
quarries, and disturbed chalk grassland
Soil type: chalk or limestone-derived soils with a high pH
GB status: Endangered
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Species description
Broad-leaved Cudweed is a short-lived annual herb
belonging to the daisy (Asteraceae) family. It has a
slender taproot and with one to several spreading or
erect flowering stems up to 40 cm tall but, on poor
and compacted soils, may be less than 1 cm high. Main
stems may be branched, often with branches below the
terminal flower head1,2.
The globular flower heads are up to 12 mm across, each
typically containing 10-20 individual compound flowers
(capitula)3 about 5 mm long, with no obvious petals.
Each compound flower (capitulum) contains several
tiny florets, with 4-7 bisexual florets in the centre,
surrounded by female florets. Each capitulum has
overlapping rows of 4-6 thin membranous bracts ending
in a slender point with yellowish hairs at the tip (Figure
1). Each flower produces a single, very small seed about
0.6 mm long. Those produced by the outermost florets
have a pappus longer than the seed2.
The 3-5 leaves directly below the flower head usually
protrude above the inflorescence and are 3-4 mm
wide and up to 20 mm long. The shape of these is
characteristically spatula-shaped with a smooth and
sometimes wavy edge. The stems and leaves are covered
in dense, short greyish-white hairs giving Broad-leaved
Cudweed a silvery look1,2. The leaves of seedlings and
young plants before flowering are in a basal rosette,
which dies off as the flowering stems develop.
This species can easily be confused with the related
Common Cudweed Filago germanica and Red-tipped
Cudweed Filago lutescens (Figure 2). Red-tipped
Cudweed has red-tipped hairs on the florets and
parallel-sided, pointed leaves. Common Cudweed has
only 2-3 hermaphrodite florets in the centre of each
capitulum, and generally a more compact head with a
greater number of capitula; it has lanceolate leaves with
strongly wavy margins, and the leaves directly below the
flower head do not usually protrude above it.

Lifecycle and ecology
Broad-leaved Cudweed flowers between June and
August but is usually most prominent and easy to
identify from late July through August. After seedlings
germinate, they form rosettes of leaves, which begin
to produce flowering stems in late June; flowering
usually starts in early July, depending on the weather.
Most flowering is over by the beginning of September,
Figure 1: Broad-leaved Cudweed showing the distinctive structure of the
flower head © Plantlife
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Figure 2: An illustrative comparison of i) Broad-leaved Cudweed; ii) Common Cudweed; iii) Red-tipped Cudweed. Illustration by evansgraphic.co.uk
© Plantlife

although some flowering can continue into November.
Plants die in the autumn after flowering4 (Figure 3).

as temperatures rise again in the spring. Seeds may
remain able to germinate through the summer where
sufficient moisture is available. In a study of germination
periodicity, seeds were still germinating in good
numbers after two and a half years; therefore it is likely
that Broad-leaved Cudweed is long-lived in the seedbank5. Large numbers of plants have been recorded at
sites with no previous records6 or after an absence of
10-15 years4, suggesting the species is able to produce
new populations from buried seed5. This is an important
adaptation for a plant that lives in a habitat that is not
always in suitable condition. Seeds bear pappus hairs,
which may aid in dispersal by wind.

Seed is set from mid-August onwards and seedlings
germinate in autumn and spring, although at many sites
seedlings have not been seen in the winter, possibly as
a result of their tiny size on very poor or compacted
soils. Autumn-germinating plants are larger and more
productive, although the over-wintering rosettes are
vulnerable to cold, wet weather and may be lost in
harsh winters. Broad-leaved Cudweed is probably best
classified as a stress-tolerant, ruderal species4. Nothing
is known about mycorrhizal associates.
No pollinators have been observed visiting flowers and
the plants are probably self-fertile. The flowers have
bisexual and female florets but lack petals or other
structures to promote cross-pollination4.

Given the high conservation value of Broad-leaved
Cudweed and the importance of the soil seed bank in the
recovery and persistence of annual plant populations, it
would be useful to conduct some longevity or seed aging
experiments on this species5.

Only limited information is available on seed ecology or
physiology, but it is likely that seeds are shed from the
plant in the autumn and are capable of germination if
sufficient moisture is available. Its ability to germinate
declines with lower winter temperatures, resuming

No studies on genetic diversity within this species have
been carried out. Such a study would be desirable to
reveal relationships between populations.

Flowering period

J

F

M

A

M

J

J

A

S

O

N

D

Setting seed

J

F

M

A

M

J

J

A

S

O

N

D

Germination time

J

F

M

A

M

J

J

A

S

O

N

D

Figure 3: Flowering, seed-setting and germination periods for Broad-leaved Cudweed
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Habitat

prevalent under low-intensity
farming regimes, particularly
in the field margins. Many
populations were also known
from roads and tracks, where
they would have found suitable
conditions on un-metalled road
surfaces. Other populations
were recorded from disturbed
ground in other habitats such as heathland, quarries and
railways.

Broad-leaved Cudweed
persists for long periods
in the soil seed bank,
enabling it to survive

Broad-leaved Cudweed is a shortlived species that specialises in
disturbed or bare ground, usually
on chalk or limestone-derived
soils with a high pH. Its main
habitats are nutrient-poor arable
fields, disused quarries, and
disturbed chalk grassland1,4,6. Broad-leaved Cudweed
prefers open, south-facing areas with minimal shade.
This suggests that the plants themselves need light or
that warmth is needed for seed ripening. Exposure to sun
may also be a factor in increasing the susceptibility of
the site to drought and reducing competition from other
plants. It needs to produce seed regularly and requires
gaps in the vegetation not only for seedlings to establish
but also, due to its poor competitive ability, to grow
and produce seed. The seeds germinate readily, given
sufficient water, with no dormancy period. It appears
to persist for long periods in the soil seed bank which
enables it to survive periods of adverse conditions5.
Broad-leaved Cudweed has also been recorded in
neutral to acidic, sandy free-draining soils although this
is now a rarity with just one site with this soil type4,7.
In the past, populations survived on arable land, where
they would have occurred in the species-rich vegetation

This situation has now changed considerably7. Only
two of the 13 sites where Broad-leaved Cudweed has
been found since 2000 are still arable land. Broadleaved Cudweed is present in several of the fields at
Ranscombe Farm, Cuxton in North Kent where it is part
of an assemblage of rare species, but it has not been
found at the other arable sites for a number of years.
Two sites that were historically arable are now part of a
golf course and horse gallops. One site was on a disused
railway embankment, but plants have not been found
for a number of years. The majority of populations are
now in disused chalk quarries and on chalk spoil where
this species finds suitable conditions on the compacted,
seasonally-wet, nutrient-poor, skeletal soils (Figure 4).
Conditions are similar where this species still occurs
beside roads and tracks. There are three roadside

Figure 4: Some Broad-leaved Cudweed populations thrive in old chalk quarries where the soil is very shallow (‘skeletal’) © Sally Rankin
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Texture triangle: Soil Survey of England Wales (UK)
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Figure 5: Soil triangle displaying the proportions of clay, sand and silt
present at the seven populations of Broad-leaved Cudweed

Soil texture varied between sandy loam to sandy-silt
loam with a low clay content of less than 20%. The site
with the lowest silt and highest sand content was taken
from the spoil heaps. The soil with the highest silt and
lowest sand content was taken from the rough track.
The populations surveyed in the two chalk quarries were
very far apart, with one being within the mainland and
another on an island, but the sand content was roughly
similar, and the island quarry had about 10% more silt
and 10% lower clay particles. This is probably due to
the differences in the chalk bedrock. The three arable
samples were similar which was expected as the fields
are on the same holding (Figure 5).
Proportion of bare ground

populations on the verges of major ‘A’ roads. Two of
these, one in a disused chalk quarry and another along a
road verge, are casual records, having only been found
once.

Soil profile
The majority of extant Broad-leaved Cudweed
populations are on chalky calcareous soils. These vary
between skeletal soils over compacted chalk spoil,
chalky soils with superficial deposits of sandy boulder
clay, and calcareous Jurassic sands. There is only one
population on soils derived from freely draining sands
and gravels, and even here these overlie the chalk
and calcicolous vegetation is present nearby. At most
sites, soils are compacted, often with some waterretention in the winter. Conditions tend to inhibit
rapid succession to closed grassland or scrub, and this
is important in maintaining a suitable habitat. In the
past, Broad-leaved Cudweed was recorded not only on
chalky soils but also on disturbed acidic sandy soils. It
was frequently associated with other Cudweed species
at these sites.
Seven soil samples were taken near to Broad-leaved
Cudweed populations in 2019 and soil texture, soil
nutrients and pH were tested. Three of the soil samples
were from arable fields across a large holding. Two
samples were from disused chalk quarries, another on
rough vehicle tracks over chalk and the final soil sample
was from spoil heaps created from dumped chalk from a
railway cutting.

6

The open nature of all the sites is indicated by the amount of
bare ground present. The spoil heaps were the most open,
with over 80% bare ground within each 1x1 m quadrat. This
may be due to recreational use of the site, maintaining
open conditions, compacting the soil and suppressing
other vegetation growing. The track edges and quarries
also had high levels of bare ground. The arable fields had
sparse arable plant flora which, like the Broad-leaved
Cudweed, had taken advantage of the annual cultivation.
Soil nutrients
Most sites where Broad-leaved Cudweed grows had
not been agriculturally improved, with the exception of
arable fields (Figure 6).
Soil phosphate was low at all sites and varied between
4-10 ppm (Index 0.4-1.1 ). The average phosphate level
was 7 ppm (Index 0.7) and the lowest phosphate level
was present at the spoil heaps. The highest phosphate
level was found in one of the arable fields, with lower
levels in the other two arable fields.
Potassium was slightly higher varying between 51-130 ppm
(Index 0.8-2.0), with an average of 79 ppm (Index 1.2).
One of the arable fields and the mainland disused quarry,
which is also on the same chalk rock in the North Downs,
had the lowest potassium levels. The highest level was
found in one of the arable fields, which is also considered
to be the richest for arable plant species at the holding.
Magnesium varied from 30-43 ppm (Index 1.2-1.6)
with an average of 33 ppm (Index 1.2). The lowest
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Figure 6: Soil nutrient tests taken at the seven Broad-leaved Cudweed populations; i) Phosphate, ii) Potassium, iii) Magnesium and iv) Calcium

magnesium level was at the spoil heaps with the highest
at the island disused quarry.
Soil calcium levels ranged from 1870-3623 ppm and is
related to the high soil pH.
There is still much to learn about the uptake of soil
nutrients by plants. However, all of the extant sites for
Broad-leaved Cudweed had very low nutrient levels,
and it is possible that this species can only survive in
such soil. Further samples from other sites, including
successful reintroductions, would help us understand
the needs of Broad-leaved Cudweed.

Vegetation communities
The results of National Vegetation Classification (NVC)12
surveys of various Broad-leaved Cudweed sites are
outlined below.
Disused chalk quarries and spoil heaps
Most Broad-leaved Cudweed populations occur in
disused chalk quarries or on compacted chalk spoil
and these tend to have similar
vegetation communities.

dominated grassland on disturbed chalk sites with
skeletal soils. It is fragmentary, dominated by Creeping
Bent Agrostis stolonifera, typically alongside Lesser
Centaury Centaurium pulchellum, Common Centaury
Centaurium erythraea, Viper’s-bugloss Echium vulgare,
Greater Plantain Plantago major, Scarlet Pimpernel
Lysimachia arvensis, Perforate St. John’s-wort Hypericum
perforatum, Thyme-leaved Sandwort Arenaria serpyllifolia,
Squinancywort Asperula cynanchica, Spear Thistle
Cirsium vulgare and clonal foraging herbs including
Silverweed Potentilla anserina and Ground-ivy Glechoma
hederacea. A few plants of established calcicolous
grassland species including Wild Thyme, Salad Burnet
Poterium sanguisorba, Crested Hair-grass Koeleria
macrantha and Yellow Feather-moss Homalothecium
lutescens were also present.
Clandon Chalk Pit has similar vegetation to Halnaker
with a poor match to CG7e Sheep’s Fescue Festuca
ovina – Mouse-ear Hawkweed Pilosella officinarum –
Wild Thyme Thymus drucei: Black Medick Medicago
lupulina – Common Sorrel Rumex acetosa sub-community
grassland. This type of open grassland has a conspicuous
‘weed’ element which is obvious in the species list with
Small Toadflax Chaenorhinum minus, Dwarf Spurge
Euphorbia exigua and Scarlet
Pimpernel. Plants associated
with early successional habitats
including Self-heal Prunella
vulgaris, Yellow-wort Blackstonia
perfoliata, and Wild Basil
Clinopodium vulgare were also
present. Finally, the preferential
species Black Medick and
Eyebright Euphrasia agg. were
the most frequent and abundant species. Butterfly bush
Buddleia davidii was also present as an invasive species

It is possible that this
species can only survive
in very nutrient-poor
soil conditions

The vegetation at Halnaker
Chalk Pit is typical of the chalk
quarry sites with the vegetation
surrounding the Broadleaved Cudweed population
corresponding poorly to CG7c
Sheep’s Fescue Festuca ovina –
Wild Thyme Thymus drucei – Mouse-ear Hawkweed
Pilosella officinarum grassland. This is a late-successional

7

Ecology and Conservation Portfolio /
BROAD-LEAVED CUDWEED, Filago pyramidata

Figure 7: Broad-leaved Cudweed chalk spoil habitat at Banstead Downs
© Dennis Skinner

At Banstead Downs, Broad-leaved Cudweed is
associated with CG2a Sheep’s Fescue Festuca ovina –
Meadow Oat-grass Helictochloa pratensis grassland:
Dwarf Thistle Cirsium acaule – Squinancywort Asperula
cynanchica sub-community and also CG3a Upright
Brome Bromopsis erecta grassland (Figure 7). The sparse
grassland patches are dominated by a mixture of species
including Sheep’s and Red Fescue, Rough Hawk-bit
Leontodon hispidus, Small Scabious Scabiosa columbaria,
Wild Thyme, Common Bird’s-foot-trefoil, Salad Burnet
and Yellow Feather-moss. Shrubs and coarse grasses are
rare here, and these areas were likely to have been those
that have escaped scrub invasion in the past. There
are patches of scrub present on the spoil heaps where
disturbance has been limited.
Arable habitats

which threatens the Broad-leaved Cudweed and the
habitat more broadly.
Vegetation in the large sand quarry at Thurrock also
corresponds best to CG7c but lacks many of the
calcicolous species present at other sites. Abundant
associated species include Smooth Hawk’s-beard
Crepis capillaris, Scarlet Pimpernel, Common Centaury,
Perforate St. John’s-wort, Black Medick, Creeping
Cinquefoil Potentilla reptans, Common Ragwort Jacobaea
vulgaris, Common Cudweed and Ploughman’s-spikenard
Inula conyzae. Bramble Rubus fruticosus agg. and
Hawthorn Crataegus monogyna are invasive here.
High Down Pit on Tennyson Down is another quarry
where associated species differ between years, probably
as a result of disturbance and weather conditions.
Species that have been recorded with Broad-leaved
Cudweed at this site include
Lesser Centaury, Self-heal, Wild
Thyme, Scentless
Mayweed Tripleurospermum
inodorum, Daisy Bellis perennis,
Agrimony Agrimonia eupatoria,
Common Bird’s-foot-trefoil
Lotus corniculatus, Red Fescue
Festuca rubra and Cock’s-foot
Dactylis glomerata. The vegetation
community falls between
CG1f Sheep’s Fescue Festuca
ovina – Carline Thistle Carlina vulgaris grassland: Red
Fescue Festuca rubra – Spring Squill Scilla verna subcommunity where Red Fescue replaces Sheep’s Fescue
but without the maritime species associated with this
sub-community; and CG2 Sheep’s Fescue Festuca ovina
– Meadow Oat-grass Helictochloa pratensis grassland,
although this is a poor example because of the open
conditions and usually this habitat consists of speciesrich closed turf.

In arable habitats, Broad-leaved Cudweed occurs within
a broad chalk vegetation assemblage, but these vary
between sites.
The vegetation in the arable fields on Plantlife’s
Ranscombe Farm Reserve at Cuxton in Kent gave
a poor fit to OV15b Scarlet Pimpernel Lysimachia
arvensis – Field Speedwell Veronica persica community:
Venus’s-looking-glass Legousia hybrida – Small Toadflax
Chaenorhinum minus sub-community. This is a community
typical of the botanically richest arable sites on the
chalk of south-east England. Species associated with
Broad-leaved Cudweed (within a 0.5 m radius of plants)
include a variety of grasses such as Soft Brome Bromus
hordeaceus, Barren Brome Anisantha sterilis, Rat’s-tail
Fescue Vulpia myuros, Fern-grass Catapodium rigidum,
Perennial Rye-grass Lolium perenne and Timothy Phleum
pratense. This is unsurprising
as the fields are usually wintercultivated favouring grass growth
alongside Broad-leaved Cudweed
and a variety of other broadleaved winter annuals including,
Opium Poppy Papaver somniferum,
Annual Mercury Mercurialis annua,
and Stinking Chamomile Anthemis
cotula, as well as longer-lived
plants such as Viper’s-bugloss,
Common Restharrow Ononis
repens, and Bristly Oxtongue Helminthotheca echioides.
The fields at Ranscombe Farm are extraordinarily
rich, and a number of other arable plants, including
some rarities, have been found in association with
Broad-leaved Cudweed, such as Venus’s-looking-glass,
Dwarf Spurge, Narrow-fruited Cornsalad Valerianella
dentata, Sharp-leaved Fluellen Kickxia elatine, Field
Madder Sherardia arvensis, Henbit Dead-nettle Lamium
amplexicaule and Rough Poppy Roemeria hispida.

In arable habitats,
Broad-leaved Cudweed
occurs within a broad
chalk vegetation
assemblage
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Replicating track habitats at Ranscombe Farm Reserve
Shallow scrapes, which replicate the bare ground of unsurfaced tracks, have been used with
some success as a conservation tool at Plantlife’s Ranscombe Farm Reserve.

KEY
Blue circles: 4 months after creation
Yellow circles: 16 months after creation
Maximum circle: number of plants = 43
Minimum circle: number of plants = 1

Figure 8: Locations and numbers of Broad-leaved Cudweed plants in a linear scrape at Ranscombe, four months (top, blue) and 16 months (bottom,
yellow) after its creation. Size of circle is proportional to number of plants at each point. Mapping © Google 2021

In one case, a small scrape of around 70 m2 in area and
10 cm deep was created in a former arable field which
had been managed as grassland for at least the previous
ten years. Work was carried out in early March 2018,
and by the end of June that year, several Broad-leaved
Cudweed plants were found in flower at the base of the
scrape.

contribute to the species’ historic occurrence on tracks
and drove-ways.

A more ambitious project was carried out in 2019, when
a long, linear scrape, intended as a facsimile track-way,
was created in a former arable field where Broad-leaved
Cudweed had been recorded in 2013 (Figure 8). This
scrape was over 400 m long, with a maximum width of
6 m, and an overall area of about 2,400 m2. The work was
carried out in late February 2019, and a survey in midJuly of the same year found 30 plants: eight plants in a
40 m section of scrape and 22 plants in a 70 m stretch,
with about 170 m between the two occupied stretches.
A year later, in July 2020, 101 plants were present
across roughly the same stretch. In all cases, plants were
found on the bare ground of the scrape itself, and not on
the associated spoil, which had been shallowly spread
alongside the scrape.
Observations at Ranscombe Farm Reserve suggest
that Broad-leaved Cudweed is resistant to even heavy
trampling, with plants surviving and flowering on
regularly trodden footpaths (Figure 9). This may perhaps

Figure 9: Plants flowering under heavy trampling pressure on the edge of
a public footpath through Kitchen Field at Ranscombe © Plantlife
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At a separate site, another arable field with Broadleaved Cudweed, surveyed in 1993, had a similar
community of plants with Creeping Bent, Scentless
Mayweed and Field Pansy Viola arvensis being the most
prominent species, and Sharp-leaved Fluellen, Common
Chickweed Stellaria media, Wall Speedwell Veronica
arvensis and Common Field-speedwell also present. This
population has not been found in recent years and a
more detailed description of associated species cannot
be provided.
At a third arable site, prior to the conversion of the site
into a golf course, the arable plant community associated
with Broad-leaved Cudweed included Common
Cudweed, Round-leaved Fluellen Kickxia spuria,
Small-flowered Crane’s-bill Geranium pusillum, Corn
Chamomile Anthemis arvensis, Annual Knawel Scleranthus
annuus, Venus’s-looking-glass and Viper’s-bugloss.
Tracks and road-side verges

Distribution
Broad-leaved Cudweed has never been widespread or
common in Britain, and its past distribution may have
been partly obscured by confusion with other closely
related species (Figure 10).
Currently, Broad-leaved Cudweed is known from 13
widely dispersed sites over the chalk and Jurassic
limestone of south-east England and East Anglia2,4,7,8,9,10,11,13.
Its former range was concentrated on the North Downs
of Kent and Surrey and on the East Anglian chalk in
south-east Cambridgeshire, and there are still isolated
sites in these areas. There are scattered records from as
far north as Yorkshire and as far west as Cornwall.
There are no records of Broad-leaved Cudweed in
Wales, Northern Ireland or the Republic of Ireland, and
it has only been recorded as a casual species in Scotland.
There are two records for Broad-leaved Cudweed as a
casual from the Channel Islands in 1881 and 1910.

Tracks and road-side verges on chalk-derived soils
are another habitat type within which Broad-leaved
Cudweed occurs.
On Salisbury Plain, a population of Broad-leaved
Cudweed was first identified at the margins of rough
dirt tracks in 2013. The vegetation poorly fits OV10d
Annual Meadow-grass Poa annua – Groundsel Senecio
vulgaris community: Cock’s-foot Dactylis glomerata –
Creeping Bent Agrostis capillaris sub-community. Both
Cock’s-foot and Creeping Bent were frequent in the
sampled vegetation with Ribwort Plantain Plantago
lanceolata and Black Medick common. This is a pioneer
weed community characterised by open cultivated or
trampled land that can be a precurser to OV23 Perennial
Rye-grass Lolium perenne – Cock’s-foot Dactylis glomerata
communities.
Brickbarn road verge is very different from Salisbury
Plain with calcareous sandy soils reported across this
area. Broad-leaved Cudweed grows in the zone adjacent
to the road which was stripped of topsoil in 1996 and
1997. This area was not re-seeded after the soil stripping
and was regularly mown along with livestock occasionally
straying into the woodland glades along the A-road
fence line. The vegetation was dominated by Red Fescue,
Whitish Feather-moss Brachythecium albicans, Barbula
spp., Common Cudweed, Small Cudweed Filago minima
and Bents Agrostis spp., with abundant Oxeye Daisy
Leucanthemum vulgare and Thyme-leaved Sandwort.
Other frequent annual species included Small-flowered
Crane’s-bill, Blue Fleabane Erigeron acer, Squirrel-tail
Fescue Vulpia bromoides, Perennial Wall Rocket Diplotaxis
tenuifolia, Hare’s-foot Clover Trifolium arvense, Sand
spurrey Spergularia rubra and Common Centaury.
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Figure 10: Broad-leaved Cudweed distribution across Britain and
Ireland. The data used to create this map has been provided under
licence from the Botanical Society of Britain and Ireland (BSBI) and
accessed from the Society’s online database.
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In Europe, Broad-leaved Cudweed is found in south and west
Europe as far as east as Bulgaria and the Crimea, extending
as far as West Asia, North Africa and the Canary Islands.

Reasons for decline
Broad-leaved Cudweed has declined dramatically in
the last 60 years. On arable farmland, the increased
use of fertilisers and herbicides, loss of fallow land and
development of highly productive crop varieties have
destroyed populations. In quarries, the major reason for
the loss of populations has been the lack of disturbance,
allowing closed vegetation to develop, ultimately
becoming scrub and woodland. In addition, many sites
are marginal and thus vulnerable to chance events1,4.
The great majority of losses occurred during the 19th
century and the first half of the 20th century, but losses
from within its range have continued to the present day.
Before 1970 it was recorded in 114 10 km squares, and
by 1987-1999 it was only recorded in 16 10 km squares.
While this appears to be a massive decline, these figures
must be treated with caution, as this plant is often
confused with similar, closely related species.
At a landscape scale, massive changes in land
use have combined to drive widespread decline.
These have included the loss of common land to
urbanisation, forestry and agricultural improvement,
the abandonment of traditional management over the
remaining areas, and natural succession to woodland
and scrub. These processes, particularly the last,
continue to threaten the few remaining sites.

Cudweed species appear to be palatable to most
grazing animals and rabbits may pose a threat at some
sites although Broad-leaved Cudweed can be resilient
and secondary flowering stems can be produced after
grazing.
The remaining Broad-leaved Cudweed populations are
also particularly vulnerable to development. Several
sites have been the subject of planning applications,
despite the presence of Broad-leaved Cudweed and
other rare plants identified as being of conservation
concern. None of these applications have been
successful, but future ones could be granted as the
pressure for new housing increases, particularly on
urban fringes. Unfortunately, the rejection of previous
planning applications has usually rested on other factors
rather than the presence of Broad-leaved Cudweed.

GB status and rarity
Endangered.

Protection under the law
Broad-leaved Cudweed is included as a species of principal
importance for the purpose of conserving biodiversity
under Section 41 of the Natural Environment and Rural
Communities Act 2006. It is included under Schedule 8
of the Wildlife and Countryside Act 1981 making it an
offence to intentionally pick, uproot or destroy, sell or
transport for the purpose of selling and advertise for
buying or selling any part of the plant or seed.

Disappearing populations from the countryside
Broad-leaved Cudweed has been known from the Pampisford area of Cambridgeshire
since 1936.
Broad-leaved Cudweed has been known from the
Pampisford area of Cambridgeshire since 1936. There
is one population that had hundreds of plants in 1991.
The privately owned site contained an old railway with
ballast and surrounding arable fields. The population
has always fluctuated with the largest recorded number
of 2,000 individual plants in 1993 followed by no plants
being recorded in 1995 and 1996. The population then
increased to approximately 140 plants in the late 1990s
but started to decline as grass cover and scrub woodland

developed. In 1999, the area was cleared and the ground
disturbed, which resulted in the population increasing
to c. 180 plants with c. 200 plants present in 2000. The
early 2000s saw the Broad-leaved Cudweed population
fall once again to fewer than 100 plants and the last
record was of a single plant in 2012. It is not known
why this population has declined and whether there
is a sufficient soil seed bank that could be resurrected
by disturbing the soil of the arable fields and railway
ballast.
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Cultural connections
Broad-leaved Cudweed does not have any specific
cultural connections, probably because it is so rare and
similar to other closely related species. However, related
cudweeds, in the Gnaphalium tribe of flowering plants,
have long been used for a variety of medicinal purposes
by Native Americans including asthma, colds, cough,
flu, pneumonia, bronchitis, and diarrhoea, and as an
insect repellent, sleep aide, and
numerous other uses. It was often
smoked in place of tobacco by
both Native Americans and early
settlers but contains no nicotine.
The smoke was thought to
have held a spiritual or mystical
power.

to expose buried seed. In the absence of specific
conservation measures, soil erosion, rabbit digging and
grazing, quarrying and chance disturbance by vehicles
are all likely to help. Where conservation management
has been needed, successful measures have included
scrub clearance and intensive vegetation control8,9,10,11.
Open soil conditions should be restored and maintained,
with a rotational cultivation or scraping of half the
area each year. Occasional scrub
clearance may be needed, in
particular removal of vegetation
that overhangs or shades the
site to the south. Rabbit control
may be needed in extreme cases
and where there is arable or
horticultural cultivation, herbicide
and fertiliser use should be
restricted15,16. Ideally, where
plants are already present, any
disturbance should be avoided
in the spring and summer. The
ground should only be disturbed around September
and October once plants have set seed, or in the spring
during March or early April. Plants that have germinated
in spring-disturbed areas can complete their life-cycle
within the year, but may set seed later in the autumn.

Where Broad-leaved
Cudweed plants
are present, ground
disturbance should be
avoided until the plants
set seed in autumn

Cudweed gets its name from
the fact that it was put into the
mouths of cattle that had lost
their cud. In traditional medicine,
cudweed was once used to heal chafing of the skin,
hence the alternative name of chaffweed.

Survey method
Individual plants should be counted in smaller populations
of less than 100 individuals. Larger populations should
be estimated, or an alternative strategy would be to
map the extent of the distribution. Surveys are best
undertaken in late July and August when Broad-leaved
Cudweed is flowering and distinguishable from Common
Cudweed Filago germanica.
Other factors could also be noted, such as the method
and depth of cultivation or other ground disturbance
activity such as vehicle movements or disturbance by
recreational activities. Soil texture and nutrient levels (if
a soil test was undertaken) could also be recorded and,
on arable land, the application and type of any fertiliser
or herbicide. Documenting the associated species is also
useful in order to help characterise the habitat type. An
example of a recording form is contained in the Appendix.

Habitat management
Broad-leaved Cudweed needs a nutrient-poor, droughtprone soil across which vegetation cover develops
slowly. The soil should be disturbed occasionally
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General recommendations for the management of
Broad-leaved Cudweed can be made, but in view of the
diversity of sites, each population will have different
needs.
• Many sites require little management, soils being
very nutrient-poor and succession to closed
grassland or scrub being very slow.
• Where necessary, open soil conditions should
be restored and maintained, either as part of a
programme of radical vegetation clearance or by
surface rotovation. This should be carried out before
the end of January. No more than a half of the site
should be disturbed each year. Excessive disturbance,
particularly during the summer, should be avoided.
• Occasional scrub clearance may be needed. In
particular, vegetation that overhangs or shades the
site to the south should be removed.
Even if Broad-leaved Cudweed has not been recorded
in the last twenty years, there may be viable seed in the
soil. Shallow cultivation or scarification will encourage
the plant to re-emerge. If it has not been recorded
recently or has failed to return despite favourable
management, reintroduction is likely to be needed.
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How to monitor populations with very small plants
The Broad-leaved Cudweed population at Banstead Downs has been monitored for a long
time, to track the fluctuations of the different sub-populations.
Figure 11: Young
Broad-leaved
Cudweed plants with
a 50p coin, showing
how tiny they can be,
Banstead Downs ©
Dennis Skinner

each direction at 10 cm spacing, to form 100 squares.
However, two areas where the Broad-leaved Cudweed
grows in narrow gullies are less than 1 m wide, so the
grid will not fit and is suspended well above the plants.
Other areas are uneven and the frame will not sit level or
low to the ground. This makes accurate counting difficult
to achieve and the surveyor has devised another system
to make an accurate count.

There have been 15 different colonies located in
five areas on the top and west side of the chalk spoil
mounds created when the adjacent railway cutting was
excavated in 1864. Just one area, with two colonies of
Broad-leaved Cudweed, had any appreciable sign of top
soil. The other populations occur on areas of virtually
bare chalk spoil and plants are consequently very small.
Most individuals are only 5 mm in height and are not
easy to count accurately (Figure 11).

The count is started at the edge of a plant colony by
laying out a small string in a line along the edge where
the plants are present. All plants within, roughly, 10 cm
of the string are counted along its entire length. Then the
string is moved forward into the colony by another 10 cm
and the process repeated. This results with counted
plants on one side of the string and un-counted the other
side. In this way, the surveyor moves to and fro along the
string proceeding forward across the colony area using
a clicker counter to record numbers of plants. This is the
method that the surveyor has found most easy to use in
the more difficult circumstances of the terrain with all
very low-growing vegetation.

A 1x1 m square grid frame is normally used to count
the numbers of plants when they are crowded together.
This is a metal framed quadrat with fine wires across in

Survey of Broad-leaved Cudweed at Ranscombe Farm Reserve
Studies at Plantlife’s Ranscombe Farm Reserve have shown substantial fluctuations in
population size, from thousands to hundreds of thousands of individuals.
One field, previously managed as conventional arable,
went from no recorded plants to more than 3 million in
around six years of conservation management, though the
number subsequently dropped back into thousands over
a further seven years. The reasons for the fluctuations
are unclear but may relate to timing of cultivation and
weather (rainfall, temperature) after cultivation.

being made for each 100x100 m square. The aim of this
was to quickly assess both the distribution and size of
the population and represent this graphically (Figure 12).

The population of Broad-leaved Cudweed at Ranscombe
stretches across an area measuring 1.3 miles from
end-to-end, with plants occurring in seventeen
100x100 m squares. This not only makes it difficult to
get a regular, accurate assessment of population, but,
with the fluctuations in plant numbers, also suggests
that numerical size may not be the only measure of
population success.
Consequently, in 2019, a different method was tested,
with a population estimate, on an exponential scale,

Figure 12: A strong colony of Broad-leaved Cudweed plants at
Ranscombe Farm Reserve © Plantlife
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Monitoring Broad-leaved Cudweed at Sonning Chalk Pit
Broad-leaved Cudweed at the Sonning Chalk Pit has been monitored by the Oxfordshire
Flora Group for over 20 years7,14.
The base of the pit is almost solid chalk and vegetation
is taking a long time to re-colonise following the end of
chalk extraction. Bare chalk is still visible in many places.
Each year, the population of Broad-leaved Cudweed in
this extreme environment is counted. To survey with
a standardised method over such a large area, a tape
measure is laid out along the same transect line every
year and the plants in every other square metre are
counted along the length (21
quadrats in total). Many plants
grow outside the quadrats and
a rough count of a selection of
those is also done, but the method
for this has varied over the years
and is not statistically comparable.
Since 2009, the total count has
varied between 125 to 1012
plants. The count usually takes
2-3 hours with a team of four
people (Figure 13).

plants that were over 18 cm tall, but the largest plant in
2018 (a very dry year) was only 5 cm tall.
On this site, Broad-leaved Cudweed is usually not
found where other vegetation, such as grass, moss and
brambles, is high. In the past, it was assumed that it
needed bare chalk for germination and growth, but the
large plants found in 2017 were within more closed
vegetation than usual, as were
some of the larger plants in 2019.
If the vegetation is very low and
sparse it seems to be able to cope,
but no plants have been found
where the vegetation is dense.

To restore suitable
conditions at the site
for Broad-leaved
Cudweed, some of the
denser vegetation has
been removed

One of the characteristics and challenges of monitoring
the Broad-leaved Cudweed in the chalk pit are that the
plants are very small, prompting the original designer of
the survey to count the number of plants less than and
greater than 2 cm within the quadrats (Figure 14). For
example, 88 plants were recorded in 2019, of which 72
were less than 2 cm and 16 were greater than 2 cm. In
2017, the surveyors were very surprised to find three

Figure 13: Typical Broad-leaved Cudweed plants © Sally Rankin
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A few years ago, the survey team
noted that the areas of bare chalk
were reducing. To restore suitable
conditions, a small team of people
have visited the disused quarry on
several occasions to remove some
of the denser vegetation. Vehicular access to the site is
restricted and all the work was done by hand clearing,
so only a few square metres were cleared at any single
work party. 70% of the plants in the quadrats along the
transect were found in a newly cleared area in 2019,
showing that this management does benefit Broadleaved Cudweed.

Figure 14: Small Broad-leaved Cudweed plants on bare chalk © Sally Rankin
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Population change in Broad-leaved Cudweed at Ranscombe
Farm Reserve
Broad-leaved Cudweed has long been known from Kitchen Field since the 19th Century.
There have been population counts here since the mid1980s, when the 4.6 ha field was confirmed as part of
the Cobham Woods Site of Special Scientific Interest
(Table 1). At this time, efforts were made by the then
Nature Conservancy Council (now Natural England) to
encourage the farmer to reduce fertiliser and herbicide,
while still cropping the field, and the increase in
population appears to be a result of this action.
Broad-leaved Cudweed does not appear to have been
recorded in Longhoes Field, at the eastern end of the
reserve, and more than a mile from Kitchen Field, until
after Ranscombe Farm become a Plantlife Reserve.
Plants appeared after the upper margin of the field was
cultivated and left unsown around 2006. Subsequently,
when the farm was entered into the Higher Level
Stewardship Scheme, the whole 4 ha field was treated in
this way, and the population quickly spread.
The reasons for the apparent decline in populations
in the late 2010s, are not entirely clear, but may be
related to a combination of timing of cultivation and
local climate conditions. A very dry spring may limit
germination, while plants germinating in autumn may
suffer high mortality if the spring weather is wet4. It
may be significant that in years with lower numbers,
most plants are found on the very thin, chalky soils of
upper slopes, and not on the deeper soils further down,
perhaps as a response to wetter winters.

Year

Population size – Population size – Notes
Kitchen Field
Longhoes Field

1984

30

No records

1985

500

No records

1987

5,000+

No records

1988

10,000+

No records

1989

Large numbers

No records

1992

100s of
thousands

No records

1992

Thousands

No records

1993

Thousands

No records

1994

60,000

No records

1995

20,000

No records

1996

10,000

No records

2000

>1,000

No records

2007

No count

Many thousands

2012

166,000

3,040,000

Based on quadrat survey
of whole fields

2014

32,000

56,000

Includes upper 6 m
margin only in each case

2015

30,000

39,000

Includes upper 6 m
margin only in each case

2016

3,000

14,000

Includes upper 6 m
margin only in each case

2019

1,500-2000

4,000

Includes upper 10 m
margin only in each case

2020

12,000

4,250

In Longhoes, includes
only upper 10 m margin

Table 1: A summary of the population sizes in two fields at Ranscombe
Farm

Reintroduction at Manor Farm, Wotton
Manor Farm is a conventionally managed farm in Wotton, Surrey. Soils across the holding
range from calcareous clays to greensands.
Cultivated margins have been maintained on the holding
for over 20 years, and in autumn 2019 Broad-leaved
Cudweed was reintroduced into one of these plots. The
margin had been cultivated in advance to prepare the
seed bed and a plot of 350x1 m was marked out; 35,000
Broad-leaved Cudweed seeds were sown at a rate of
100 seeds per square metre.
In August 2020, local volunteers carried out a population
survey and recorded four plants. Two plants were very

large and bushy, around 15 cm in height with up to 30
seed heads. The other two plants were not in flower
and very small at less than 1 cm. This species was very
difficult to survey due to the small size of the plants and
their camouflaging colour. The surveyors felt that they
have missed some individuals. With good management,
and the potential for other seed to germinate from the
sown propagules in future years, it is hoped that this
small population will become established and selfsustaining.
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Reintroduction

Areas for further research

Broad-leaved Cudweed is usually autumn-germinating
and seedlings can survive cold periods during the winter.
Sowing seed in autumn mimics natural seed dispersal
and takes advantage of the peak germination season
between October and December (Table 2). However,
Broad-leaved Cudweed can germinate at any time
of year and spring sowing can also be undertaken if
seeds are stored in suitable conditions (see Storing
Wild Flower Seed guidance in Further reading). It may
therefore be prudent to follow an autumn sowing with a
second spring sowing if the over-wintering rosettes have
been lost.

Successful reintroductions

The recommended sowing rate for species like Broadleaved Cudweed with small seed is 100 seeds per m2 17,
though higher seed rates could be used as the small
seed and seedlings are susceptible to disturbance and
herbivory. Seed should be sown onto bare, recently
cultivated ground that is free from shading, even from a
growing crop.

Seed longevity

1 g of Broad-leaved Cudweed seed contains approximately
20,000 individual seeds5.

Although seed has been found to germinate readily,
there are large variations in population sizes which may
be related to seed dormancy.

Most populations of Broad-leaved Cudweed are very
small, limiting seed harvesting from wild populations and
thus only two reintroductions have been undertaken.
Further reintroduction trials would help to establish
whether a single sowing of seed can become a selfsustaining population, or whether reinforcement
sowings are required. This is especially important as a
number of sites are threatened by developments, and
translocations are cited as an effective measure to
conserve populations that may be destroyed.

Further research is required to understand the longevity
of Broad-leaved Cudweed seed in the soil seed bank
under a variety of conditions.
Dormancy

Activity

Timing (month)

Spring cultivation and sowing
Prepare the seed bed to create a fine tilth e.g. light cultivation or disking.

September-October.

Mark out the corners of the plot(s).

September-October.

Hand sow seed (use a combination of seed with lime-free silver sand) at a rate of
approximately 100 seeds per m2 (see Broadcast Sowing Method guidance in Further reading).

September-October.

Roll the reintroduction plot(s) to press the seeds onto the soil surface. The seed is very
fine, and if there has been wet weather, rolling may remove the seed with any soil that
sticks to machinery. Miss out this step if these conditions are present.

September-October.

Spring cultivation and sowing
Prepare the seed bed to create a fine tilth e.g. light cultivation or disking.

February-March.

Mark out the corners of the plot(s).

February-March.

Hand sow seed (use a combination of seed with lime-free silver sand) at a rate of
approximately 100 seeds per m2 (see Broadcast Sowing Method guidance in Further reading).

February-March.

Roll the reintroduction plot(s) to press the seeds onto the soil surface. The seed is very
fine, and if there has been wet weather, rolling may remove the seed with any soil that
sticks to machinery. Miss out this step if these conditions are present.

February-March.

Survey and ongoing management
Adult/flowering plant survey.

July-September.

Continued autumn cultivation/disturbance of the reintroduction site.

September-October and ongoing if
the reintroduction is successful.

Annual adult/flowering plant survey.

July-September and ongoing to
monitor the population.

Table 2: Reintroduction plan based on autumn or spring sowing
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Reintroducing Broad-leaved Cudweed at Priest Hill Nature
Reserve
A successful reintroduction of Broad-leaved Cudweed has been done at Priest Hill in Surrey.
for several months. The seeds are dust-like, and the most
effective method of extraction was to gently roll the
seed heads between a finger and thumb over a sheet of
paper. Following this process, the seeds were separated
from the remains of the flower heads by sieving through
a fine gauze mesh.

Figure 15: Priest Hill nature reserve ‘plant nursery’ following soil
preparation for sowing Broad-leaved Cudweed seeds © Peter Wakeham

At Banstead Downs SSSI (Surrey), Broad-leaved
Cudweed grows on chalk spoil that was deposited
in the 1860s during the construction of the rail link
from Sutton to Epsom Downs. Permission to collect
Broad-leaved Cudweed seed from Banstead Downs
was obtained from the owners of the site, the Banstead
Commons Conservators, and undertaken with a Wildlife
and Countryside Act Schedule 8 licence from Natural
England. Seed was to be reintroduced at Priest Hill
Nature Reserve, owned by Surrey Wildlife Trust, as
part of a conservation programme for this species to
provide a seed resource for future reintroductions in the
surrounding area.
The first challenge was to collect
the seed. There is almost no soil
overlying the chalk at Banstead
Downs, creating a harsh growing
environment. As a result, few of
the plants exceeded 1 cm in height
and most produce just a single
flower head. The seed heads
ripened during August, but many
of the seeds were not shed at that
time and remained on the plant

Most of the sowing at Priest Hill was carried out along
a 15 metre stretch of south-west facing bank. This was
originally formed of large blocks of chalk and tarmac
left over from tennis courts in the previous use of this
brownfield site. This material was removed to a depth
of about 10 cm and replaced with a 50/50 mixture
of chalk and soil from the site, all having been passed
through a 10 mm sieve (Figure 15). This mix provided
a good balance between supplying sufficient nutrients
for Broad-leaved Cudweed (and other plants such
as Red Hemp-nettle Galeopsis angustifolia and Wild
Candytuft Iberis amara which were also reintroduced to
this ‘nursery’) whilst discouraging the growth of coarse
weeds, as Broad-leaved Cudweed is a poor competitor.
The Broad-leaved Cudweed seeds were too small to sow
evenly and, to achieve an even distribution, they were
mixed with silver sand. After sowing, the surface was
shallowly raked to improve germination.
Autumn and spring sowings were trialled, and similar
germination success was achieved in both instances.
However, long periods of cold weather during the
winter have been found to damage seedlings when they
are rosettes, with many dying as a result of frost while
others succumbed to what is believed to have been a
fungal infection. Once established, the Broad-leaved
Cudweed plants proved to be extremely droughttolerant.

Long periods of cold
weather during the
winter have been
found to adversely
affect seedlings when
they are rosettes

Germination varies from year to
year, probably due to changes in the
weather, and so the population also
fluctuates. A second reintroduction
site was created on the opposite
side of the reserve using a mound
of poor quality sub-soil and with
similar results to those on the
bank. As the soil is poor, minimal
maintenance is needed on the
sites, with just occasional light
weeding being required.
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Species Population Survey Recording Form:
Arable Plants
Species:

Survey Date:

Site/SSSI/Farm Name:

Site Code:

Field/Unit Name:

SSSI Unit/CWS Reference/RNR Number:

Site Designation:

Recorders:

Central Site Grid Reference:

Population Extent: Please record presence in 100 m (six-figure
grid reference) or 10 m (eight-figure grid reference) cells.
Grid letters Easting

Growth Stage Counted: ()
Seedlings

Northing

First year rosettes
Vegetative growth
Flowering
Fruiting
Female
Male
Combination:
Growth Type Counted: ()
Individual
Clump/patch
Mat
Combination:

Population size: ()
0 (null)

Estimated area of cover: e.g.
approx 10 x 2 m strip

Site Description: e.g. wheel ruts, road verge, centre of ride,
bank, sand/chalk pit/quarry, arable margin, etc.

1-10
11-100
101-300
301-500
501-1000
1001-3000

Density description: e.g. dense
cover, patchy, widely scattered

3001-10000
>10000
Actual number
if counted

Management: detail:

()

High

Mod

Low

None

31-100

>100

Grazing
Shading
Disturbance
Sward height (cm)

<10

11-30

Habitat type and condition: broad habitat,
crop, soil type, NVC, flooding etc.

Threats or reason for the null record: ()

Aquatic plants only: ()

Afforestation

Water-body margin grazed

Agricultural improvement

Water-body recently
cleared

Burning

Water-body margin affected
by drainage

Lack of management

Soil nutrients:

Invasive species

Soil test taken?

Mineral extraction

pH

Overgrazing

Phosphorus
(mg/l or index)

Pollution / eutrophication

Potassium
(mg/l or index)

What is the type of crop?

Recreation

Magnesium
(mg/l or index)

None

Barley

Species transient

Clay content
(%)

Wheat

Potato

Under-grazing

Silt content
(%)

Roots (i.e. beet,
parsnips, carrots).
Please state:

Urban/road development

Sand content
(%)

Brassicas (i.e.
cabbage, sprouts,
radish). Please state:

Other:

Textural class
i.e. clay loam

Is there an agri-environment scheme
option? (i.e. wild bird mix, wildflower
margin, cultivated area?)

Is the species growing within a crop?
Yes

No

Other. Please state:

Yes

Other:

Reproduction potential: Are the
plants in seed? Are there any
young plants?

Type of cultivation/disturbance?
None

Min till (0-4
cm/0-1.5 in)

Is the site suitable for germination
of seeds? Provide a percentage
cover of bare ground.

Plough
(4-8 cm/1.5-3 in)

Deep plough
(8 cm+/3 in+)

Describe the vegetation around
and among the plants:
Are there any aggressive species
suppressing the plants? e.g.
bracken, bramble, coarse grasses
Are the plants being shaded out
by trees or shrubs? e.g. conifers,
bramble, hawthorn thickets
Is there any disturbance/activities
which are affecting the plants in a
good or bad way? e.g. horse riding,
motor-bikes, dog walking, treefelling
Please list any other nationally
rare species present

No

Other – state depth of disturbance (i.e
disturbance by vehicle movements)
Month and year of last cultivation/
disturbance

Month
Year

Type of herbicide?
None

Graminicide

Broad-leaved

Graminicide
and broadleaved

Month and year of herbicide application

Month
Year

Type of fertiliser?
None

Organic

Inorganic

Other?

Month and year of fertiliser application

Month
Year

Percentage of bare ground within 5 1 x 1 m quadrats centred on
plants of the target species
Quadrat 1

Quadrat 2

Quadrat 3

Quadrat 4

Quadrat 5

Height of vegetation within 5 1x1m quadrats centres on plants
of the target species
Quadrat 1

Quadrat 2

Quadrat 3

Quadrat 4

Quadrat 5

NVC and associated species within a 1 m quadrat

DOMIN cover scale

Method for recording associated species:
• Centre the 1x1 m quadrat over an individual of the target species. Try and
do five quadrats within the same area/field/habitat with individuals at the
centre if the population is large enough. If fewer than 5 individuals just
do the number of quadrats with an individual at the centre according to
population size.
• The quadrats should not overlap.
• Record the grid reference of the quadrat to 10 figures, percentage
bare ground and estimate the height above ground with the densest
vegetation in centimetres (vegetation height).
• Record all species within the 1 m quadrat.
• Record the abundance of all species including the target species using the
DOMIN scale.
• Record occurrences of the species from different habitat types on
separate forms.

<4% with few individuals

1

<4% with several individuals

2

<4% with many individuals

3

4-10%

4

11-25%

5

26-33%

6

34-50%

7

51-75%

8

76-90%

9

91-100%

10

Physical Attributes
Altitude
Slope
Other:

Quadrat

1

2

3

4

5

2

3

4

5

Grid reference
Bare ground (% cover)
Vegetation height (cm)
Crop (% cover)
Cover using DOMIN
Common name

Scientific name

1

Cover using DOMIN
Common name

Scientific name

1

2

3

4

5

Ecology and Conservation Portfolio /
BROAD-LEAVED CUDWEED, Filago pyramidata

Glossary
Disking –
Pappus –
Rotovation –

Scarification –

A soil preparation technique where
the soil is tilled using a disc harrow.
A tuft of hairs on each seed.
To break up (the surface of the
earth, or an area of ground) using a
rotavator.
The weakening, opening, or otherwise
altering of the coat of a seed to
encourage germination.
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• Disappearing populations from the countryside by Cath
Shellswell (Plantlife)
• How to monitor populations with very small plants by
Dennis Skinner
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Rankin (Oxfordshire Flora Group)
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