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At a glance

Common name: Red Hemp-nettle  

Scientific name: Galeopsis angustifolia

Habitat types: arable fields, coastal shingle, railway ballast, chalk spoil and limestone 
scree. It has also been recorded growing on Salisbury Plain along the sides of rough tracks.

Soil type: usually nutrient-poor free-draining calcareous soils  

GB status: Critically Endangered

Note that many of the sites mentioned in this 

report are privately owned and not publicly 

accessible without landowner permission.
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Species description
A relatively low-growing plant with an erect stem 

growing to 50 cm in height, though it can be much 

shorter on low nutrient soils (Figure 1). The short-

stalked, spear-shaped, narrow leaves are pointed at 

the tip, toothed on the edges and covered with soft 

hairs. Red Hemp-nettle has asymmetrical flowers with 
pinkish-red petals which have white blotches at the base 

(Figures 2 and 3). The flowers have a long tube and look 
as if they are they are ‘jumping’ out of the short green 

calyx tube. Each flower produces four seeds that are 
green, turning brown and then black when ripe1.

Red Hemp-nettle is unmistakable when in flower, but 
it can be confused with Red Bartsia Odontites vernus 

when not in flower. The stalks of the lower leaves of 
Red Bartsia are less than 6 mm long, while those of Red 

Hemp-nettle are longer than 6 mm.

Lifecycle and ecology

Red Hemp-nettle is an annual herb, flowering from July 
to October, with a single plant capable of producing 

new flowers throughout the summer (Figure 4). Seeds 
germinate in late spring1,2. Plants can re-grow following 

crop harvest, flowering and producing seeds for a 
second time. The seeds readily detach from the plant 

and fall to the ground.

Red Hemp-nettle is an outcrossing species, with 

pollen transfer by a wide range of insects. A study of a 

population on arable land in Gloucestershire found 22 

invertebrates visiting Red Hemp-nettle plants, but only 

four of these invertebrates carried Red Hemp-nettle 

pollen3. The main visitor and transporter of pollen was 

the Common Carder Bee Bombus pascuorum. Other 

invertebrates that transported Red Hemp-nettle 

pollen at this site were the Garden Bumblebee Bombus 

hortorum, White-tailed Bumblebee Bombus lucorum 

and a hoverfly, the Pale-sided Epistrophe Epistrophe 

diaphana. Nine invertebrates were found visiting the Red 

Hemp-nettle plants at the Norfolk shingle population, 

but only three transported pollen: Marmalade Hoverfly 
Episyrphus balteatus, White-footed Hoverfly Platycheirus 

albimanus and Long Hoverfly Sphaerophoria scripta. The 

pollinators tend to be generalists rather than specialists, 

being shared with other plants, which may constitute the 

main food source. Red Hemp-nettle probably relies on a 

diverse associated plant community to draw in multiple 

pollinators and increase the chances of pollen transfer 

and cross-fertilisation. 

Figure 1: Red Hemp-nettle has lightly hairy, spear-shaped leaves  
© Fred Rumsey
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Seed longevity in the soil is unknown, but it is likely to 

be long-lived1, and Red Hemp-nettle can appear up to 

20 years after a previous disturbance. Broadleaved 

Hemp-nettle Galeopsis ladanum, a close relative of Red 

Hemp-nettle, has been shown to have intermediate 

seed longevity, with a sample of 40 seeds retaining 
61.9% viability after burial for two and a half years4. 

Although this is not the same species, seed longevity 

trends may be similar across hemp-nettles. Seeds 

of Red Hemp-nettle appear to display complex and 

probably variable physiological dormancy. However, 

given the high conservation value of Red Hemp-nettle 

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. 

The seeds have a hard seed coat, which may be typical of 

the genus, as the related Large-flowered Hemp-nettle 
Galeopsis speciosa has also been found to have a similar 

structure6. This imposes a mechanical constriction 

on the developing embryo and prevents radicle (root) 

emergence until the seed coat has been broken down or 

the embryo gains sufficient growth potential to force the 
seed coat open5. 

In nursery ex-situ conditions, removal of the seed 

coat was often (but not always) enough to trigger 

germination. This suggests that there are additional 

physiological dormancy mechanisms, controlled within 

the internal seed tissue, that may also influence Red 
Hemp-nettle germination. At the Royal Botanic Gardens 

(RBG) Kew’s Millennium Seed Bank, seed dormancy 

has been broken by removal of the seed coat and the 

endosperm tissue surrounding the embryo, followed by 

incubation at 15°C on agar or sand. Using sand seems 

to promote germination and seedling development over 

a range of incubation temperatures, possibly due to 

reduced fungal growth. Germination is typically rapid, 

with maximum germination achieved within one to three 

weeks after embryo excision5.

Previous germination trials have included the use of 

the plant growth substance gibberellic acid (GA
3
) in 

germination media, soaking seed in GA
3
 before sowing 

and removal of the seed coat alone. Some of these 

trials resulted in acceptable levels of germination but 

the results were inconsistent and variable between 

seed collections, suggesting considerable intra-specific 
variation in dormancy and germination behaviour5.

The RGB Kew’s Millennium Seed Bank is conducting 

a long-term ‘move-along’ experiment to investigate 

how dormancy in Red Hemp-nettle is broken under 

natural conditions5,7. This technique involves cycling 

multiple samples of untreated seed through a series of 

Figure 2: : The large, purplish-pink flowers with bold whitish markings 
are distinctive © Cath Shellswell

Figure 3: Illustration of a Red Hemp-nettle flower. Illustration by 
evansgraphic.co.uk © Plantlife

flower-head

20 mm
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temperature regimes designed to replicate seasonal 

fluctuations at the seed dispersal site. This study 
suggests that, without artificial dormancy-breaking 
treatments, germination occurs slowly and sporadically 

over many years.

 

Habitat

Red Hemp-nettle favours arable fields, coastal shingle, 
railway ballast, chalk spoil (Figure 5) and limestone 

scree1,2. It has also been recorded growing on Salisbury 

Plain along the sides of rough tracks. In all of these 

habitats, associated vegetation is sparse or absent, as 

Red Hemp-nettle is a poor competitor.

On arable land this species is largely associated with 

spring-sown cereal crop margins. Growing conditions 

significantly affect plant size and the number of flowers 
produced, with those growing on the most nutrient-poor 

soils just producing a single flower.

Soil profile
It has only been possible to analyse soil from the arable 

sites and rough tracks on Salisbury Plain as the shingle, 

ballast and scree sites are mainly comprised of gravels, 

pebbles and stone without any soil medium; Red Hemp-

nettle appears to thrive in these conditions, even where 

there is no visible soil.

Soil from six populations of Red Hemp-nettle was 

analysed for pH, nutrients and texture to  find out 
whether there were any particular conditions that the 

species preferred where soil was present. All of these 

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 4: Flowering, germination and seed-setting periods for Red Hemp-nettle

Figure 5: Plants which occur on limestone scree and chalk spoil can be very small © Fred Rumsey
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Variation can be caused by a number of things, including 

the hard seed coat which can take one or several years 

to be worn away enough to allow water to enter and 

trigger germination. The level of available light may 

also be important, particularly in areas which become 

overgrown with surrounding vegetation. 

The longest-monitored population of Red Hemp-nettle 

on arable land is in Oxfordshire. The plant was once 

widespread in the county but has declined over a long 

period. By 1967, Red Hemp-nettle was only known from 

10 locations, and many of these have since disappeared. 

However, one population along a field margin is still 
present and shows a large variation in the number of 

flowering plants. 

There is nothing that obviously marks this field margin 
out from any of the surrounding fields, but the discovery 
of a plant in the 1980s led to regular monitoring from 

Annual variation in Red Hemp-nettle population sizes
The number of plants flowering each year within Red Hemp-nettle populations can vary 
dramatically.

1994 onwards (Table 1). More recently, the site has been 
brought under conservation measures as part of an agri-

environment scheme. 

The highest count was in 1986 with 334 plants within a 
crop of oil seed rape, but this fell to zero plants in 1987. 
There is no record of field management at this time, and 
it is not known if the field was cultivated in 1987. Since 
this time, Red Hemp-nettle had ‘boom’ populations in 

2004, 2006 and 2008 but then declined again, with a 
high point of 46 plants in 2012.

In 2016, no Red Hemp-nettle plants were found, and 

the margin was swamped with Perennial Sowthistle 

Sonchus arvensis and Common Couch Elymus repens. 

The high vegetation cover was considered to be a 

problem for Red Hemp-nettle which likes very open 

swards. Consequently, Natural England, the farmer, 

the Wychwood Flora Group and Plantlife decided 

reluctantly to spray the margin with a broad-spectrum 

herbicide after the crop (Oil-seed Rape) was harvested. 

This was followed by an autumn cultivation later in 2016 

and topping in June 2017 to control the flowering of any 
problem plants that had been missed by the spray. Full 

agronomy advice was sought prior to spraying, and the 

negative survey in 2016 meant that it was unlikely that 

Year Number of 
plants

Year Number of 
plants

1983 Several 2005 18

1984 2 2006 99

1985 Present (not 
counted)

2007 26

1986 334 2008 87

1987 0 2009 11

1994 1 2010 0

1995 17 2011 6

1997 0 2012 46

1998 4 2013 5

1999 0 2015 4

2000 6 2016 0

2001 6 2017 39

2002 6 2018 9

2003 29 2019 215

2004 96 2020 140
Figure 6: Red Hemp-nettle growing in the arable margin in 2011 © 
Brenda Betteridge Table 1: Number of Red Hemp-nettle plants per year
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any Red Hemp-nettle plants would be affected by the 

sprays, and that most other rare and threatened plants 

in the margin would have set seed prior to the herbicide 

application.

There was an immediate increase in Red Hemp-nettle 

plants in 2017 to 39 individuals, even though the margin 

was autumn cultivated (Figure 

6). This result was unexpected, 

as Red Hemp-nettle is spring 

germinating and is not hardy. 

The Perennial Sowthistle was 

much reduced that year due to 

the use of a targeted herbicide. 

The margin was again autumn 

cultivated in 2017 and then 

harrowed into a seed bed in April 

2018, and the relatively late 

creation of the seed bed may 

be why the number of plants 

decreased to just nine in this year. Perennial Sowthistle 

continued to pose significant competition covering much 
of the margin. 

The greatest surprise came in 2019, when 215 Red 

Hemp-nettle plants were recorded, the second highest 

ever recorded count at this site. The surveyors from 

the Wychwood Flora Group suspected that plants 

could have been missed as some were very small, and 

Red Hemp-nettle can be hard to spot when not in 

flower. The field had once again been cultivated in the 
autumn for Oil-seed Rape and it is not known whether 

there was any additional spring cultivation of the Red 

As Salisbury Plain is an active military training area, 

public access is restricted. Whilst some small parcels of 

land across the Plain have been converted to arable, the 

vast majority is calcareous grassland, and therefore it is 

not really comparable with the other survey sites. 

It is thought that the Red Hemp-nettle survives along the 

track sides due to disturbance caused by large military 

vehicles and perhaps some degree of foot traffic. In this 
respect, the certainty of germination for each small sub-

population is intrinsically linked to the amount of military 

Red Hemp-nettle on Salisbury Plain
Red Hemp-nettle has been known on Salisbury Plain Training Area (SPTA) for well over 
five years. The bulk of the population is found on the west of the training area where it 
tends to grow along the edges of chalk tracks created for use by military vehicles. 

activity at this location over the winter and during the 

spring. Mapping records has shown that many of the Red 

Hemp-nettle plants are found on the steeper slopes of 

the Plain where there may be greater disturbance from 

vehicles trying to find purchase on the soil.

Interestingly, several of the survey sites that supported 

Red Hemp-nettle in 2018 yielded null results the following 

year, suggesting that sub-populations may be lost if 

certain tracks do not receive adequate disturbance each 

year. In this case, re-seeding areas may become a necessity.

Hemp-nettle margin. One notable difference was 

that there was a path worn through the vegetation by 

researchers carrying out invertebrate and botanical 

surveys comparing margins across the farm as part of 

wildlife monitoring. Red Hemp-nettle plants were found 

along this path and in other open areas with suppressed 

Perennial Sowthistle. 

In 2020, the number of plants 

declined, but was still the third 

highest count at 140 individuals. 
The plants were all found in very 

open areas and very close to the 

location of Red Hemp-nettle 

plants growing in the previous 

year, indicating that the seed 

had not travelled far. The entire 

field, including the Red Hemp-
nettle margin, was ploughed in 

mid-January and cultivated into 
a seed bed at the beginning of February. The late winter 

cultivations may have been the result of the high rainfall 

from mid-September 2019 onwards which may have 

prevented the usual autumn cultivations for winter 

wheat cropping. The dominant plant in the margin was 

still Perennial Sowthistle with the addition of another 

perennial species, Mugwort Artemisia vulgaris. Future 

management will be undertaken to limit the expansion of 

the perennial species whilst encouraging the Red Hemp-

nettle and other desirable arable plants such as Venus’s-

looking-glass Legousia hybrida, Dwarf Spurge Euphorbia 

exigua, Night Flowering Catchfly Silene noctiflora and 

Narrow-fruited Cornsalad Valerianella dentata. 

Perennial Sowthistle 
continued to pose 
significant competition 
to Red Hemp-nettle, 
covering much of the 
margin
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populations were located in the south of England, with 

a bias towards the Wessex area which is the stronghold 

for this species, with one population from Oxfordshire 

and another from Surrey.  

Soil pH

The soil was calcareous to very calcareous ranging from 

pH 7.5-8 on the arable and track sites. It is likely that 

the populations on railway ballast, which is often made 

of limestone, are also on calcareous soil. The coastal 

sites may also be calcareous with deposits of sand made 

from shell fragments that lie between the gravel and 

pebbles.

Soil texture

Four populations were growing on sandy silt loams, and 

there was one population on loamy sands and another 

on sandy loams (Figure 7). All of these soils are rapidly 

draining and have a rapid warming rate in spring. 

Proportion of bare ground

Typically, Red Hemp-nettle occurs in areas with sparse 

swards and much bare ground. Levels of bare ground 

at the surveyed sites varied between 18-60%  within a 

0.5 m radius of a Red Hemp-nettle plant. Some of the 

surrounding vegetation was other Red Hemp-nettle 

plants as it can grow relatively densely. On average there 

was around 45% bare ground within a 0.5 m radius of 
a Red Hemp-nettle plant reinforcing the idea that this 

species does prefer sparse swards.

Soil nutrients

Little is known about the soil nutrient conditions that 

Red Hemp-nettle prefers (Figure 8). 

Phosphate soil levels varied between 11-61 ppm (Index 

1.2-4.6). Most populations were growing on soils with a 
phosphate level less than 16 ppm (Index 2.4). However, there 
were two populations on richer soils, both of which were 

arable until being converted into cultivated margins or plots, 

and fertiliser may have been spread until the early 2000s. 

Potassium levels varied between 93-399 ppm (Index  

1.5- 3.9), with an average level of 200 ppm (Index 4.5). 

Magnesium levels varied between 35-86 ppm (Index 1.3-

2.7) with an average of 57 ppm (Index 2.1). 
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Soil calcium levels were all high, varying between 3,235-

6,691 ppm with an average of 4,535 ppm. This reflects 
the soil pH.

There is still much to learn about soil nutrient uptake 

by plants. As only six populations were sampled, there 

is scope for error in some of these assessments, and 

further tests should be undertaken at other sites across 

a wider geographical area to provide a better description 

of soil nutrient levels. This information would be 

particularly useful for future reintroductions of Red 

Hemp-nettle as a potential conservation measure.

Vegetation communities
It has been proposed that Red Hemp-nettle relies on the 

surrounding community to attract pollinators, but it is 

not competitive and cannot survive in a closed sward. 

As this species is so rare and can be sparse at its extant 

sites, there are very few vegetation surveys focusing on 

associated species.

Five populations, surveyed 

in 2018-19 using National 

Vegetation Classification (NVC)8 

assessment methods, were found 

to grow within an OV15b Scarlet 

Pimpernel Lysimachia arvensis 

– Common Field-speedwell 

Veronica persica – Round-leaved 

Fluellen Kickxia spuria community; Venus’s-looking-glass 

Legousia hybrida – Small Toadflax Chaenorhinum minus 

sub-community. All of these species were regularly 

found associated with Red Hemp-nettle along with 

Field Pansy Viola arvensis, Common Fumitory Fumaria 

officinalis, Fine-leaved Fumitory Fumaria parviflora, 

Dense-flowered Fumitory Fumaria densiflora, Sharp-

leaved Fluellen Kickxia elatine, Common Poppy Papaver 

rhoeas, Opium Poppy Papaver somniferum, Rough Poppy 

Roemeria hispida, Prickly Poppy Roemeria argemone, 

Dwarf Spurge Euphorbia exigua and Field Madder 

Sherardia arvensis.

Vegetation on shingle, scree and ballast is very sparse, 

with some populations being the only occupant of certain 

areas. On vegetated shingle, such as Dungeness (Figure 

9), the surrounding plants may include Viper’s-bugloss 

Echium vulgare, as well as some grasses and clovers such 

as Hare’s-foot Clover Trifolium arvense. This is a dynamic 

vegetation community which can change significantly 
in composition and abundance between years. At 

Snettisham, associated species include Mouse-ear-

hawkweed Pilosella officinarum, 

Autumn Hawkbit Scorzoneroides 

autumnalis, Sheep’s Sorrel Rumex 

acetosella, Bladder Campion Silene 

vulgaris, English Stonecrop Sedum 

anglicum, Wild Teasel Dipsacus 

fullonum and Bramble Rubus 

fruticosus agg. in areas that are 

starting to become scrubbier.

Figure 9: Red Hemp-nettle famously grows on the coastal shingle at Dungeness in Kent © Owen Leyshon

Red hemp-nettle is 
not competitive and 
cannot survive in a 
closed sward
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Communities Act 2006, and listed as a priority species 

under Section 7 of the Environment (Wales) Act 2016.

Survey method
Individual plants should be counted in smaller populations 

of less than 100 individuals. Larger populations should 

be estimated, or alternatively the distribution can be 

mapped. Other factors could also be recorded, such as 

the method and depth of cultivation or other ground 

disturbance; whether there had been other events 

such as vehicle movements along rough tracks;  the 

application and type of any fertiliser or herbicide; soil 

texture and nutrient levels if a soil test was undertaken; 

and the presence of associated species, as Red Hemp-

nettle grows within a community of plants. An example 

recording form can be found in the Appendix.

Red Hemp-nettle populations can occur as scattered 

plants or in clumps. Where plants are growing singly, a 

more accurate estimation of total population size can be 

Figure 10: Red Hemp-nettle 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.

KEY
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Distribution
Once widespread on calcareous soils from Devon to 

Yorkshire9, Red Hemp-nettle is now largely restricted 

to south and south-east England from Dorset to 

Cambridgeshire1. The species’ native range extends 

across Western, Central and Southern Europe2.

There are only two locations for Red Hemp-nettle in Wales, 

both on shingle beaches in the south of the country. The 

coastal areas around the Vale of Glamorgan and the Gower 

are some of the few places where calcareous material is 

exposed, as the majority of the soils in Wales are clays or 

more acidic loams, shales and sands10.

There are no known extant populations in Northern 

Ireland or Scotland.

Reasons for decline

The main cause of decline is intensification of arable 
farming. Key factors include the use of more competitive 

crop varieties, increased use of fertiliser and increased 

use of broad-spectrum herbicides. Red Hemp-nettle is a 

very poor competitor, seemingly only surviving in very 

open habitats and only rarely found growing within a 

crop or under dense cover. Being spring germinating, 

this species has suffered from the switch from spring to 

autumn cropping.

Red Hemp-nettle flowers late and, usually, most seed 
is set from mid-August onwards. More recently, the 

efficiency of farming has increased so that fields are 
cultivated earlier in the year during the summer for 

autumn crop sowings1. This change in agricultural practice 

prevents Red Hemp-nettle from setting seed, as the 

plants are completely removed through the cultivation 

and sowing process; and repeated early cultivations 

prevent replenishment of the soil seed bank.  The increase 

in minimum tillage also affects Red Hemp-nettle as this 

form of preparation for sowing uses extensive herbicides 

and does not turn the soil over, so that buried seed is not 

brought to the soil surface.

GB status and rarity 
Critically Endangered.

Protection under the law
This plant is included as a species of principal importance 

for the purpose of conserving biodiversity under Section 

41 (England) of the Natural Environment and Rural 
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made by counting individual plants, although this can be 

time-consuming if the population is large. In some cases, 

such as at a survey site in Hampshire, the population is 

large, and plants form small clumps or mats. Here, it can be 

challenging to determine exactly how many plants there 

are within the clump, and how many of these, for example, 

might be in flower compared to those which have gone 
to seed. This can be done by careful inspection of the 

clump, but in other cases it may have to be estimated 

based on the average number of plants in one clump.

 
Habitat management

Germination of Red Hemp-nettle occurs entirely in 

the spring and the plant is associated with spring-sown 

cereal crops. Ideal management on arable land involves 

annual cultivation between February and April without 

subsequent disturbance until Red Hemp-nettle plants 

have flowered and set seed. Stubbles should be left 
as long as possible into autumn as plants can re-grow 

following harvest and set seed for a second time.

Red Hemp-nettle prefers very sparse cover and is often 

found with few associated species. If there is high cover 

of other plants, be that a cereal crop or wild plants, the 

population size declines, and the plants often appear to 
be smaller. Uncropped cultivated margins or plots are 

the best management for this plant. However, it can still 

grow within a crop, such as spring sown cereal or cereal 

headland where herbicide is not used. 

This species is very susceptible to broad-spectrum 

herbicides and their use will reduce population sizes. 

Other rare and vulnerable species recorded at Langley 

Vale include: Ground-pine Ajuga chamaepitys, Cat-mint 

Nepeta cataria, Night-flowering Catchfly Silene noctiflora 
and Narrow-fruited Cornsalad Valerianella dentata. 

The site meets the criteria for designation as a Site of 

Nature Conservation Interest (SNCI) for its arable plant 

interest. The arable plant assemblage at Langley Vale is 

of international importance and it almost certainly ranks 

amongst the best arable sites in Britain.

Since 2017, 85 ha have been managed for the benefit 
of rare arable plants and ground-nesting birds, such as 

Lapwing Vanellus vanellus, and 

the arable fields are no longer 
cropped. Most of the fields with 
spring germinating species such 

as Red Hemp-nettle are managed 

in a four-year rotation with three 

spring cultivations followed by 

one autumn cultivation, whereas 

some of the areas with plants 

that have an annual-biennial 

lifecycle, such as Ground-pine and Cat-mint, are autumn 

cultivated every other year with an occasional spring 

cultivation to reduce  the build-up of problem plants. 

The effects of land management changes on a population of 
Red Hemp-nettle in Surrey
Langley Vale Wood was purchased by the Woodland Trust in 2014. It is a 259 ha holding 
of which 40% is open space, and it was previously managed as a conventional arable 
farm. A large number of rare and vulnerable species have been recorded at Langley Vale 
including Red Hemp-nettle. 

This management has seen the diversity and abundance 

of arable wildlife increase on site.

Red Hemp-nettle was first recorded at Langley Vale 
in 1987 and annual monitoring is carried out by the 

Langley Vale Wood Arable Plant Survey Volunteer Group. 

The species grows in the margin of one field which has 
very calcareous sandy-silt loam soil. Three plants were 

recorded in 2014 and 2016, and just two plants in 2018. 
The population has higher numbers of plants, with 30-40 
individuals in all other years, including 2020. However, this 

followed a late spring cultivation and very wet weather 

in the preceding months which 

may have lowered germination 

rates. Throughout the monitoring 

period, the extent of the population 

has not increased significantly, 
with plants consistently occurring 

in areas with much bare ground 

at the same location in the field. 
As Red Hemp-nettle germinates 

slowly and sporadically, the 

stability of the population shown in 2019 and 2020 is 

very encouraging. With continued good management 

the population may grow slowly.

The arable plant 
assemblage at Langley 
Vale is of international 
importance 
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These plots generally measure 2 ha in size and are 
established by cultivation in the spring. In many cases, 

plots do not receive any further management during the 

summer. Several of these plots in Wessex are known to 

support healthy populations of Red Hemp-nettle. 

Where Red Hemp-nettle occurs on a fallow plot, 

management advice can often be given that simultaneously 

benefits ground-nesting birds and important arable 
flora, making the fallow plots in Wessex a useful 
conservation tool across taxon groups. As the plots need 

to be prepared (usually by cultivation or ploughing) in 

late February/early March, Red Hemp-nettle, which 

germinates in late spring, also benefits.  

Red Hemp-nettle thrives on fallow plots created for 
ground-nesting birds in Wessex
In Wessex, Red Hemp-nettle often occurs on fallow plots created for ground-nesting birds 
such as Lapwing Vanellus vanellus and Stone-curlew Burhinus oedicnemus.

Where there are many problem weeds, fallow plots may 

need a second cultivation to re-establish bare ground 

and allow double-brooded ground-nesting birds (such 

as Stone-curlew) to attempt a second clutch. In these 

cases, it is vital that land managers are aware of the 

location of Red Hemp-nettle within plots so that those 

areas can be avoided, and plants can remain undisturbed 

until they have set seed. Similarly, a good number of 

the fallow plots are retained as fallow over the autumn, 

which offers a crucial source of seed food to many 

wintering bird species, and ensures that Red Hemp-

nettle can continue flowering and setting seed until the 
first frosts. 

Management of Red Hemp-nettle at Countess Farm in 
Wiltshire
Red hemp-nettle was found at Countess Farm in 2019, growing around the base of a pylon 

in a spring cereal crop. It was a surprise for the farm manager who first identified the species.

Arable plants, which are very susceptible to broad-

spectrum herbicides, are often found growing around 

field landmarks such as telegraph poles and electrical 
pylons, as these areas can be disturbed but remain 

unsprayed as machinery misses these areas which are 

hard to reach (Figure 11). These parts of the field are 
also challenging for the drill to access, so that small 

uncropped and unfertilised areas can often be found at 

the base of in-field structures, as at Countess Farm in 
Wiltshire. 

This Red Hemp-nettle population was discovered only a 

few metres to the north of an annually cultivated fallow 

plot for ground-nesting birds. These plots are prepared 

in the spring, and advice recommended that the plot 

should be linked with the area around the pylon. As 

expected, the population of Red Hemp-nettle increased 

substantially, from 11 plants in 2019 to over 30 in 2020. 

The population increase was probably helped by the fact 

that a quantity of Red Hemp-nettle seed had remained 

dormant in the soil seed bank around the pylon. 

Figure 11:  i) Cultivated plot adjacent to the pylon, and ii) Red Hemp-
nettle plant within the plot © Rob Blackler
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However, if required, problematic weeds could be 

treated with a targeted herbicide, combined with a 

graminicide if there is a grass weed problem (which is 

less likely in spring cultivation). For example, this could 

be undertaken along margins where problem weeds 

have increased and are suppressing Red Hemp-nettle. 

If Red Hemp-nettle is grown 

within a crop, reduced fertiliser 

application and lower cereal 

density can raise light levels for 

this and other arable species. 

Thinner sowing density has been 

shown to increase rare arable 

species richness in cereal crops. In 

addition, fertiliser can encourage 

problem weeds and other vegetation growth11,12.  The 

use of fertiliser should be reduced or avoided entirely 

on any uncropped areas, cereal headlands or other areas 

managed for arable plants. 

Where plants are growing in soil but in non-arable land, 

populations of Red Hemp-nettle should be restored and 

maintained through annual soil disturbance during the 

spring, e.g. rotavation in late summer/early autumn to 

maintain open and light conditions. On coastal shingle, 

limestone scree and railway ballast or other sites where 

disturbance is undesirable or unfeasible, periodic scrub 

clearance may be required.

Although Red Hemp-nettle prefers very open and sparse 

habitats, it relies on the overall community of plants 

to attract pollinating insects to spread pollen between 

plants. Thus, it rarely grows completely alone.

Red Hemp-nettle probably persists long-term in the soil 

seed bank, and may return with 

the reinstatement of management 

that provides adequate 

germination and establishment 

niches. If the species has not 

been recorded for 5 years or 

so after the re-establishment 

of favourable management, 

then it will probably need to be 

reintroduced.

Reintroduction
Red Hemp-nettle seeds have a hard seed coat which can 

take a long time to break down, allowing germination to 

be triggered. It is not possible to remove the seed coat or 

excise the embryo before sowing large quantities of seed 

in the wild. Seeds must therefore be sown without pre-

treatment, resulting in slow and sporadic germination 

across multiple years. Lightly abrading the seed, using 

sandpaper to scratch the seed coat, or stirring the seed 

vigorously in sand that is being used as a bulk sowing 

Reduced sowing 
density increases rare 
arable species richness 
in cereal crops 

The sowing of Red Hemp-nettle took place in November 

2019. The margin had been cultivated in advance 

to prepare the seed bed and a plot of 200x1 m was 

marked out to be sown. The plot was sown at a rate of 

approximately 100 seed per m². The seed was separated 

into four containers, each containing 50 handfuls of 

damp sand and 5,000 Red Hemp-nettle seeds. In order 

to achieve a more even spread, a 1x1 m quadrat was 

used as a guide and one handful of the seed mix spread 

by hand. In total, 20,000 Red Hamp-nettle seeds were 

sown using this method and the process took three 

people about one hour.

On the 18th of August 2020 the population was surveyed 

by local volunteers. 467 Red Hemp-nettle plants were 

Red Hemp-nettle reintroduction at Manor Farm in Surrey
Manor Farm is a conventionally managed arable 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 Red Hemp-nettle was 
reintroduced into one of these plots.

recorded, which is a 2% germination rate. The plants 

were fairly evenly distributed along the length of the 

reintroduction area but were mainly growing in clusters 

of 3-5 individuals. Individual plants varied in size with 
some larger flowering specimens and many smaller 
non-flowering plants less than 5 cm in size. This was 
probably partly due to the typical late flowering of this 
species and to the late sowing. An earlier autumn sowing 

might have allowed more time for the seed coat to be 

breached, and therefore encouraged earlier germination 

and flowering. In Red Hemp-nettle, the process of 
degrading the hard seed coat and triggering germination 

may take several years, and so the population may 

increase with more plants germinating in future years.
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medium, may enable water to penetrate and trigger 

germination. However, this is unlikely to abrade the seed 

coat sufficiently to trigger germination in the first year 
and several warm/dry and cool/wet seasonal cycles may 

be required to break dormancy. It should be expected 

that at least some of the seed may not geminate in the 

first or second year, and suitable management should be 
undertaken for at least five years to provide appropriate 
conditions for the seed to pass through seasonal changes 

and germinate into a favourable seed bed. 

Although Red Hemp-nettle germinates in spring, sowing 

seed on bare ground in autumn mimics natural seed 

dispersal and enables seeds to experience the seasonal 

temperature fluctuations that may be needed to weaken 
the seed coat and promote internal chemical changes 

that break physiological dormancy. If seeds are kept 

in suitable conditions (see Storing Wild Flower Seed 

in Further reading) sowing could be undertaken in the 

spring, but the hard seed coat is less likely to be broken 

resulting in a very low rate of germination during the 

first year. 

Sowing rates should be adapted to assume that only 

a proportion of seed will germinate. The RBG Kew’s 

Millennium Seed Bank recommend that from a sown 

population of 1,000 seeds, there may be a 50 seed 

germination rate in any single year, which is an estimated 

5% germination rate. The remaining seed lies dormant 

in the soil seed bank requiring further seasonal warm/

dry and cool/wet cycles to trigger germination. The 

recommended sowing rate for species like Red Hemp-

nettle with medium sized seed is 100 seeds per m2 13.

1 g of Red Hemp-nettle seed contains approximately 

588 individual seeds5.

Activity Timing (month)

Spring cultivation and sowing

Prepare the seed bed to create a fine tilth e.g. light cultivation 
or disking. Red Hemp-nettle germinates in the late spring but 
requires early preparation of the seed bed.

March-April.

Mark out the corners of the plot(s). March-April.

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 in Further reading). Red Hemp-
nettle seed is broadcast in the early spring to start the process 
of degrading the hard seed coat and trigger germination. This 
may take several years.

March-April.

Roll the reintroduction plot(s) to press the seeds onto the soil 
surface. This creates the right conditions for germination but 
may not be possible at all sites if the terrain is steep, where 
the habitat is scree or shingle.

March-April.

Autumn cultivation and sowing

Prepare the seed bed to create a fine tilth e.g. light cultivation 
or disking. Red Hemp-nettle germinates in the late spring but 
sowing in the autumn is more likely to degrade the hard seed 
coat triggering germination the following spring.

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 the 
Broadcast sowing method in Further reading). The hard seed 
coat may prevent seed germination for more than one year.

September-October.

Roll the reintroduction plot(s) to press the seeds onto the soil 
surface. This creates the right conditions for germination but 
may not be possible at all sites if the terrain is steep, where 
the habitat is scree or shingle.

September-October.

Survey and ongoing management

Adult/flowering plant survey. July-September.

Continued spring cultivation of the reintroduction site. March-April and ongoing if the reintroduction is successful.

Annual adult/flowering plant survey. July-September and ongoing to monitor the population.

Table 2: Reintroduction plan with spring and autumn cultivation and sowing
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Red Hemp-nettle reintroduction at Manor Farm in 
Wiltshire
In Wessex, Red Hemp-nettle is mainly associated with light, free-draining soil, as is typical 
across much of the region. At Manor Farm near Salisbury in Wiltshire, 5,000 seeds were 
translocated as part of a reintroduction project in September 2019

The reintroduction site was a cultivated margin on 

heavy clay soils in an area of farmland that is largely 

calcareous (Figure 12). The margin was then rolled and 

left undisturbed. 

A cultivation of the margin had been scheduled for 

spring 2020, but due to a communication error, it was 

not worked and remained untouched into the spring. 

Interestingly, approximately 15 plants were found in 

flower during a survey in August 2020, despite the 
margin not receiving management and the soil being 

heavier than recommended for Red Hemp-nettle. Most 

of the plants were found towards the top end of the 

margin which slopes slightly downhill. This is most likely 

because the soil towards the upper end of the slope may 

be slightly lighter and thinner, and thus more influenced 
by the underlying calcareous chalk subsoil. 

Areas for further research
Seed longevity

Given the high conservation value of Red Hemp-nettle 

and importance of the soil seed bed in the recovery and 

persistence of annual populations, it would be useful to 

conduct some seed longevity or seed aging experiments 

on this species.

Dormancy and germination

The dormancy and germination behaviour of Red Hemp-

nettle is variable, complex and not fully understood. 

Further investigation of dormancy mechanisms and how 

these vary between collections and populations would 

help refine restoration and management protocols and 
allow the development of pre-treatments suitable for 

use on a larger scale.

Genetic diversity

No studies on genetic diversity within this species have 

been undertaken. Such a study would be desirable to 

elucidate relationships between populations which 

can be isolated across the UK. Some characteristic 

differences have been observed between populations, 

such as length and colour of flower, width of leaf etc., 
which may be related to genetic variation or habitat 

conditions. For this reason, tissue samples were 

collected in 2019 from populations across the UK on 

shingle, arable and quarried landscapes.

Soil characteristics

Very few soil samples could be taken from sites with 

Red Hemp-nettle populations. Part of the reason for this 

is that Red Hemp-nettle is very rare, with few extant 

populations, and some of those exist on scree slopes and 

coastal shingle where there is no soil. Where Red Hemp-

nettle grows on arable land or quarry and spoil, taking 

and analysing soil samples from more populations would 

provide a greater understanding of the conditions where 

Red Hemp-nettle can survive. This may widen the range 

of sites thought to be suitable for reintroduction, as 

shown by the reintroduction at Manor Farm in Wiltshire 

which is a clay loam.

Figure 12: Vegetation of the cultivated plot in August 2020 © Rob 
Blackler
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Both spring and autumn germination trials have been 

undertaken to find the best results. The seed was 
originally collected from a population in the Cotswold 

Hills and grown-on by the MSB to produce a seed 

resource that could be used for reintroductions.

Spring trials were initiated in March 2019 with 

several plots sown at two farms near Cirencester and 

Cheltenham. The plots were ploughed and harrowed 

to create a fine tilth ready for broadcast sowing. To 
broadcast the seed as evenly as possible, a handful of 

Trialling different seasons of reintroducing Red Hemp-
nettle in the Cotswolds
Red Hemp-nettle is a tricky species to reintroduce as the hard seed coat can prevent the 
seed germinating, sometimes for several years.

sand per 100 seeds was added into a trug and each 

handful was spread over one square metre of soil. At 

one farm, the plots were rolled, whereas they were left 

unrolled at the other farm.

The plots at both farms were surveyed in May 2019 for 

any seedling plants. This is especially difficult with Red 
Hemp-nettle as the colour of leaves mean that it can 

be difficult to distinguish amongst other vegetation. In 
August 2019, when any mature plants should have been 

in flower and easily distinguishable, a finger-tip search 
of all the plots was again undertaken but no plants were 

found. Although the spring had been dry, there had 

still been plenty of rainfall that might have triggered 

germination, and the lack of plants was attributed to the 

short length of time between sowing and the potential 

germination period of April which may not have been 

long enough to weather the seed coat enabling water  

to enter.

Both farms were again surveyed for flowering plants 
in July 2020. The warm dry weather of spring 2020 
stimulated most species of plants to start growing 

and flowering earlier than normal with some species 
maturing up to three weeks earlier! The results differed 

between the two farms. No Red Hemp-nettle plants 

were found on the Cheltenham farm plot. This plot 

had been ploughed and seeds may have been buried 

with the turning over the soil during cultivation. Seeds 

usually need to be in the top few centimetres of soil 

to receive enough light to trigger germination. It is 

expected that spring ploughing in 2021 will bring buried 

seed to the soil surface and the seed coat will have 

worn away enough to allow water to penetrate the 

seed coat and trigger germination. The management 

at the Cirencester farm was due to switch from spring 

to autumn cropping in 2019-2020. However, the high 

rainfall received from mid-September 2019 onwards 

prevented autumn cultivation being undertaken, and a 

spring wheat crop was sown in March 2020. Due to the 

stony soil, a shallow cultivation was undertaken, and 

the soil was not turned over. The dry weather from the 

beginning of March desiccated the wheat crop and only 

a sparse canopy developed. All of this benefited the Red 
Hemp-nettle seed, and 15 plants were found in July 
2020. Although this was a germination rate of less than 

1%, it is still considered a success and reveals that some 

patience is needed if sowing Red Hemp-nettle seed in 

the spring.

Figure 13: Red flags were used to mark and count each of the 1,045 
plants found in the arable margin at the autumn sown Cheltenham farm 
© Cath Shellswell 
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In comparison, three plots were sown on another 

Cheltenham farm in September 2019. Two plots were 

on arable ground which had been sprayed to clear any 

vegetation, cultivated by minimum tillage and harrowed 

to create fine tilth. The third plot 
was a disused Cotswold stone 

quarry previously used for stone 

wall material around the farm. 

The soil and rock were turned 

over with a swing-shovel digger 

to create bare ground. The same 

sowing rate of 100 seeds per 

square metre was used for all three 

plots, and the seed was broadcast-

sown with sand. The arable plots 

were subsequently rolled to press 

the seed onto the soil and increase 

germination. The farmers kept a 

watch over the plots, and in April 

2020 found some plants that looked like Red Hemp-nettle 

seedlings. All three plots were surveyed in July 2020 
and Red Hemp-nettle was present in all of them. The 

germination rates were over 10% and 4% for the arable 
plots and 5% for the disused quarry (Figure 13). 

There was a difference in growth form within each 

plot, with some plants being much squatter, bushier 

and showing slightly wider leaves, whereas the others 

were taller with narrower leaves (Figure 14). This was 
considered to be a trait brought 

through from the original seed 

source.

The germination rate for the 

autumn sown plots was much 

higher than in the spring-sown 

plots. The reason for the autumn 

sowing success is undoubtably 

due to weathering of the seed 

coat triggering germination 

the following April. Further 

autumn sowing trials are being 

undertaken to explore whether 

this result was a one-off 

occurrence due to weather conditions over the  

2019-2020 winter, or if this success can be replicated in 

future years.

Figure 14: Both growth forms of Red Hemp-nettle found in the Cotswolds reintroduction plots © Cath Shellswell 

The reason for the 
autumn sowing 
success is undoubtably 
due to weathering 
of the seed coat 
triggering germination 
the following April



Species Population Survey Recording Form:

Arable Plants

Species: Survey Date:

Site/SSSI/Farm Name: Field/Unit Name:

Site Code: Site Designation: SSSI Unit/CWS Reference/RNR Number:

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 Northing

Growth Stage Counted:  ()

Seedlings

First year rosettes

Vegetative growth

Flowering

Fruiting

Female

Male

Combination:

Growth Type Counted:  ()

Individual

Clump/patch

Mat

Combination:

Population size:  () 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.0 (null)

1-10

11-100

101-300

301-500

501-1000 Density description: e.g. dense 

cover, patchy, widely scattered1001-3000

3001-10000

>10000

Actual number 

if counted

Management: detail: () High Mod Low None

Grazing

Shading

Disturbance

Sward height (cm) <10 11-30 31-100 >100



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

Is there an agri-environment scheme 

option? (i.e. wild bird mix, wildflower 
margin, cultivated area?)

Lack of management Soil nutrients: 

Invasive species Soil test taken? Yes No

Mineral extraction pH

Is the species growing within a crop? Overgrazing Phosphorus

(mg/l or index)

Yes No 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

Other. Please state: Other:

Reproduction potential: Are the 

plants in seed? Are there any 

young plants?

Is the site suitable for germination 

of seeds? Provide a percentage 

cover of bare ground.

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, tree-

felling

Please list any other nationally 

rare species present

         

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

Type of cultivation/disturbance?

None Min till (0-4 
cm/0-1.5 in)

Plough

(4-8 cm/1.5-3 in)
Deep plough

(8 cm+/3 in+)

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 broad-

leaved

Month and year of herbicide application Month

Year

Type of fertiliser?

None Organic

Inorganic Other? 

Month and year of fertiliser application Month

Year



    
Quadrat 1 2 3 4 5

Grid reference

Bare ground (% cover)

Vegetation height (cm)

Crop (% cover)

Cover using DOMIN

Common name Scientific name 1 2 3 4 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:



    
Cover using DOMIN

Common name Scientific name 1 2 3 4 5
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Glossary

Graminicide –  Any herbicide designed to control weedy 

grasses.

Rotavation –  A cultivation process where the ground is 

broken up using a Rotavator.

Trug – A shallow oblong basket made of strips 

of wood or plastic, traditionally used for 

carrying garden flowers and produce.

Case studies
• Annual variation in Red Hemp-nettle 

population sizes by Cath Shellswell 

(Plantlife) and Brenda Betteridge 

(Wychwood Flora Group) 

• Red hemp-nettle on Salisbury Plain by Rob Blackler 

(RSPB)

• The effects of land management changes 

on a Red Hemp-nettle population in 

Surrey by Alison Mitchell (Plantlife)

• Red Hemp-nettle thrives on fallow plots created for 

ground-nesting birds in Wessex by Rob Blackler (RSPB)

• Management of Red Hemp-nettle at Countess Farm in 

Wiltshire by Rob Blackler (RSPB)

• Red Hemp-nettle Reintroduction at Manor Farm in 

Surrey by Alison Mitchell (Plantlife)

• Red hemp-nettle reintroduction at Manor Farm in 

Wiltshire by Rob Blackler (RSPB)

• Trialling different seasons of reintroducing Red Hemp-

nettle in the Cotswolds by Cath Shellswell (Plantlife)
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