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Executive summary 

This report provides an assessment of vegetation and woodland composition in the 

years following the establishment of native woodland schemes planted by Moor Trees. 

‘Citizen science’ and volunteer surveys were conducted between 2017 and 2019, 

ten/eleven years following initial planting. The survival, density and composition of 

planted and naturally colonising trees were recorded, alongside the presence and 

dominance of ground flora species.  

Results show a very high survival rate for planted trees (97.7%). The size of tree 

species (diameter at breast height) varied between schemes, however Alder (Alnus 

glutinosa) was a consistently good performer (9cm DBH). Other good performers were 

Ash (Fraxinus excelsior) and native oak (Quercus robur, Q.petraea). The overall 

frequency of ‘Ash dieback’ (Hymenoscyphus fraxineus) within planting schemes was 

low (4.1% of ash trees) but apparent, particularly during most recent surveys.  

On average, tree planting schemes were composed of at least ten different native tree 

species planted by Moor Trees, and 13 different tree species, when including naturally 

colonising trees. Planting schemes allow for the natural colonisation of trees, and on 

average 30 percent of trees within schemes had colonised naturally. There was large 

variation in the density and diversity of natural tree colonisation between locations. 

Wedlake as a high elevation Dartmoor site, with little surrounding tree cover, had a 

very low density and diversity of naturally colonising trees. Results suggest at many 

sites like this (typical of the UK uplands), if significant woodland expansion for climate 

mitigation and nature conservation is required, the planting of trees will be necessary. 

Results show on average Moor Trees woodland planting schemes add five additional 

tree species to those naturally colonising. Indeed, by enhancing tree species mix and 

improving woodland diversity, Moor Trees planting schemes are helping to increase 

the resilience of Devon’s treescapes. 

Moor Trees woodland schemes after just ten years of establishment were associated 

with cover of distinctive woodland flora including ancient woodland indicators – 

Bluebell, Primrose, Pignut, and Wood forget-me-not. Alien Invasive flora were 

observed at one site (Courtgate Orchard), where a low cover (present in 4.5% of 

surveyed sites) of Japanese knotweed (Reynoutria japonica) were recorded. 

Volunteer, citizen science surveys represent an effective means of assessing the 

performance and character of woodland creation schemes. However, improved survey 

equipment, alongside enhanced training opportunities for volunteers would enhance 

the detail of data collection possible and elevate the accuracy and applicability of 

results.  

Overall, results show Moor Trees native woodland schemes are extremely successful, 

associated with high tree survival rates, high species diversity and the development of 

specialist woodland flora. 
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Study rationale 

Moor Trees (Moortrees.org) has been collecting and growing on local provenance native tree 

seed and planting native trees for over 20 years. In this time, Moor Trees volunteers and staff 

alike have helped transform over 70 sites across Devon; connecting woodland fragments and 

establishing crucial wildlife corridors. With the support of numerous landowners – Moor Trees 

have changed many areas from species poor pasture into vibrant, young, establishing native 

woodlands, an all too rare site across the country.  

However, whilst visually the transformation accompanying native tree planting and temporary 

livestock exclosure is obvious, we have no records or data documenting the impacts. Indeed, 

nationally there is a dearth of evidence documenting the effects of native woodland 

establishment (Burton et al. 2018).  

Recognising the increasing need to link woodland restoration practice with research (Miller et 

al. 2017), Moor Trees set aside time within its summer volunteer calendar to record floral 

changes associated with native woodland establishment. Volunteer ‘citizen science’ surveys 

would were conducted at planting sites, 10 years following initial planting. The aims of the 

survey effort were: 1) to record the survival of planted trees, the composition of ground flora 

and natural tree colonisation, 2) to give volunteers the opportunity to be involved in a scientific 

survey, learn more about native wildlife, and provide a valuable and meaningful volunteer 

experience.  
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Methodology 

Locations 

Pasture sites were planted with UK native trees of local provenance (south Devon) from seed 

collected by Moor Trees staff members and volunteers. Follow up surveys were conducted at 

six sites, 10/11 years after planting (Figure 1, Table 1).  

 
Figure 1 – Locations of six Moor Trees woodland volunteer surveys conducted in May and 
June 2017 – 2019 within south Devon, southwest England. Surveys were conducted 10/11 

years after initial planting by Moor Trees. 

Table 1 – Locations of Moor Trees woodland planting sites selected for follow up surveys. Details 

include the year trees were planted, the overall planting density of the site and the date of the 

survey. 

      

Site Latitude: longitude Year of planting 

Planting 
density 

(trees per 
hectare) 

Date of 
Survey 

 
Courtgate Orchard 50.4464: -3.81118 2005/2006 1014 21st May 2017 
Middle Hell Tor 50.6742: -3.70506 2004/2005 538 11th June 2017 
Lambs Down 50.4828: -3.84077 2006/2007 686 20th May 2018 
Combe Barton 50.4417: -4.09127 2006/2007 784 13th May 2018 
Wedlake 50.5770: -4.06760 2007/2008 945 2nd June 2019 
Sharpham 50.4160: -3.67489 2007/2009 1017 19th May 2019 
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Survey methodology 

All survey data were collected by Moor Trees volunteers in May and June between 2017 and 

2019. Before surveys volunteers were briefed on protocol and methodology by members of 

staff and trustees. A small number of changes occurred in the survey methodology during the 

data collection period and these are outlined in the methods and data analysis. Surveys are 

undertaken by volunteers and it should be noted that differential levels of ecological knowledge 

of volunteers will reflect on the quality and consistency of survey data recorded. Consequently, 

no distinction was made between closely related species such as the two native oak species 

(Quercus robur/ Quercus petraea), two native birch species (Betula pendula/Betula 

pubescens) and willow species (Salix spp). These species were grouped together and 

classified as ‘oak’, ‘birch’ and ‘willow’.   

 

Site selection  

Survey locations were divided into sections (approximately equal size) so that survey effort 

was spread across each location. Volunteers split into groups and asked to select at random 

survey sites within these sections. Once sites were selected, standardised survey area sizes 

were measured out. Areas were characterised by 5m x 5m squares (2017 surveys) and 5.6m 

radius circle areas (2018 & 2019 surveys). 

 

Performance of planted trees  

The number and species of trees planted by Moor Trees which were alive or had deceased 

was recorded within each survey site. Planted trees were identified by the presence of tree 

guards and the shape of tree stems (Planted trees typically having straight stems to around 

1m due to tree guards, dependent on guard height). The circumference of all planted tree 

stems at 1.3m above ground were recorded during 2018 and 2019 surveys. These 

measurements were later converted to diameter measurements (diameter at breast height 

[DBH]).  
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Figure 2  - Moor Trees staff and volunteers measuring the height of planted trees and 

recording ground flora species within survey areas. 

 

 

Natural regenerating trees 

Within each area the number and species of naturally colonising trees were recorded. 

Volunteers also recorded the height class of regenerating trees and the estimated distance to 

the nearest seed source. The estimated nearest seed source was the recorded distance to 

the nearest mature conspecific (i.e. most likely seed source) (Harmer & Morgan 2007). When 

distance greater than 25m, the distance was estimated based on metre long stride lengths. 

Where no mature tree visible, a distance of greater than 100m (>100m) recorded. 

 

Ground flora  

The ground flora was recorded within each surveyed area. A list of ground flora species within 

surveyed areas were recorded alongside percentage cover (%) estimates for more dominant 

species. Cover scores were also converted into a DAFOR scale (Table 2).  Minor changes in 

the method of recording changed throughout the survey period. At one site (Courtgate Orchard 

2017) no estimate of plant cover was given but recorded plants were listed as ‘dominant’ or 
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simply ‘present’ within each survey area. Here the frequency of flora classified as dominant 

within survey sites was ordered using the DAFOR scale. 

 

Table 2 – DAFOR scale used to classify the cover of ground 

flora recorded at survey locations. 

Percentage cover DAFOR term Abbreviation 

 

51 – 100% Dominant D 

31 – 50% Abundant A 

16 – 30% Frequent F 

6 – 15% Occasional O 

0 – 5% Rare R 

 

Soils and slope  

The steepness (angle in degrees) and the direction of slope within each survey site was 

measured using two equal length poles, improvised clinometer equipment (protractor and 

weight) and a compass (Figure 2). 

Within each survey area a composite sample of soil were collected from the top 15cm of the 

soil profile. Soil texture of surface soils was classified on site by volunteers using hand test 

to categorise into one or more of sand, silt, clay, and loam soil textures. 

 

Figure 3 – Moor Trees volunteers collecting surface soil (top 15cm) samples and measuring 

the direction and steepness of slope at survey sites. 
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Statistics  

The difference between planted and naturally colonising tree density across sites was 

determined using Wilcoxon exact rank sum test (using shift algorithm, see Streitberg & 

Röhmel, 1986) via the ‘exactRankTests’ package (Hothorn & Hornik, 2017). The difference in 

the proportion of total trees which are naturally colonising between sites were determined via 

Conover Iman test using the ‘conover.test’ package (Dinno, 2017). 

Results  

Courtgate Orchard  

Site description  

Courgate Orchard (Figure 4) situated at between 141 and 171m above sea level is 

characterised by typically flat topography with a measured mean slope angle of 7 degrees 

(range = 0 to 130). The aspect of the slope within the site is typically north facing (NE to NW). 

Soils across the site were classified as clay to loam.  

A remote survey suggests soils belong to the Denbigh soil association, these soil types are 

classified as relatively freely draining. The parent material of soils are palaeozoic slaty 

mudstones and siltstones and the site is characterised as having low natural soil fertility. 

Typical habitats are neutral and acid pastures and deciduous woodland (National Soil 

Resources Institute 2020).  

 
Figure 4 – Courtgate Orchard (red line) was planted with native trees by Moor 

Trees in winter 2005/2006 and surveyed in summer 2017 by volunteers. 
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Surviving planted trees 

The majority of planted trees surveyed (99%) were alive and healthy (Figure 5). The mean 

density of surveyed surviving planted trees at Courtgate Orchard was 1,855 trees per hectare 

greater than the recorded 1,014 trees per hectare planting density recorded for this site. From 

these surviving planted trees at least 11 different native tree species were recorded, the 

majority of trees were native Oak - Quercus robur / Quercus petraea (25.5%), Ash - Fraxinus 

exselsior  (20.6%), and native Birch - Betula pubescens / Betula pendula (21.6%) (Figure 6).  

 

Figure 5 - Survival of trees (proportion of total surveyed) planted by Moor 

Trees at Courtgate Orchard in 2005/2006 and surveyed in 2017. 

 
Figure 6 - Composition of surviving trees surveyed at Courtgate Orchard in 

summer 2017 and planted by Moor Trees in winter 2005/2006. Percentages 

denote the number of surviving planted trees of different species as a percentage 

of the total number. 
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Surviving planted trees
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Ash dieback 

No cases of Ash dieback (Hymenoscyphus fraxineus) were observed on planted trees at the 

time of survey (2017) and no ash sapling fatality. 

Naturally colonising trees 

Within surveyed areas mean natural tree regeneration density of 2,673 trees per hectare was 

recorded. Natural regeneration of 8 different tree species were recorded, the majority 

Blackthorn - Prunus spinosa (73.5%), with significant amounts of spindle - Euonymus 

europaeus (7.5%), Ash (6.1%) and Aspen – Populus tremula (6.1%)(Figure 7).  

 

 
Figure 7 - Species of tree naturally generating at Courtgate Orchard surveyed in 

summer 2017. Percentages denote the number of natural tree colonisers from 

different species as a percentage of total natural tree colonisation. 
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On average, 70% of trees at this site were planted by Moor Trees and 30% were natural 

colonisers (Figure 8). Overall tree species composition, including naturally regenerating and 

planted saplings, indicates Blackthorn, Oak, and Ash are the most numerous trees present 

(Figure 9). 

 
Figure 8 – Mean percentage (%) of trees either planted or naturally 

colonising at Courtgate Orchard. Trees planted by Moor Trees in 

2005/2006 (Orange) and those naturally colonising (blue) were surveyed 

in 2017. 

 

 
Figure 9 - Species of all trees (planted and naturally colonising trees) at 

Courtgate Orchard surveyed in summer 2017. Percentages denote the 

number of trees from different species as a percentage of total trees. 
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Ground flora 

Ground flora in surveyed areas at Courtgate Orchard were dominated (D) by grass species 

(64% presence) and broad leaved dock (64% presence)(Table 3). Dandelion (36% presence) 

and thistle species (50% presence) classified as abundant (A) with Buttercup (27% presence) 

and Ragwort (23% presence) frequently (F) considered dominant. Notable species present 

include ancient woodland indicator Dogs Mercury and non-native and invasive species 

Japanese Knotweed.  

Table 3 – List of ground flora genus and species recorded by Moor Trees volunteers. For 

this site the frequency of ground flora were only classified as ‘dominant’ or ‘present’.  

Dominant flora in initial survey were further classified by frequency (% presence) across the 

location using DAFOR scale (Table 2) and those simply ‘present’ classified as rare. D = 

Dominant, A = Abundant, F = Frequent, O = Occasional, Rare = Rare. Whether flora is 

classified as an ancient woodland indicator (AWI), non-native (N) and invasive (I) is noted 

alongside common UK and Latin names.  

Ground flora  Mean DAFOR class 

 
Broad-leaved dock - Rumex obtusifolius D 

Grass species – Poaceaea spp    D 
Dandelion – Taraxacum spp  A 

Thistle – Cirsium spp  A 
Meadow buttercup - Ranunculus acris   F 

Ragwort - Jacobaea vulgaris  F 

Cleavers - Galium aparine R 

Common fumitory - Fumaria officinalis R 
Creeping buttercup - Ranunculus repens R 

Dogs mercury - Mercurialis perennis (AWI) R 

Hogweed - Heracleum sphondylium R 
Japanese Knotweed - Fallopia Japonica (NI) R 
Ladies smock - Cardamine pratensis R 
Meadow cranesbill - Geranium pratense R 
Mouse ear - Cerastium fontanum R 
Plantain – Plantago spp R 
Sheep sorrell - Rumex acetosella R 

Speedwell – Veronica spp R 
Stinging nettles - Urtica dioica R 

Terrestrial mosses  R 

Willowherb – Epilobium spp R 
Wood avens - Geum urbanum R 
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Middle Hell Tor  

Site description 

Middle Hell Tor situated at around 240m above sea level has a measured mean slope angle 

of 11 degrees (range = 4 - 190). The aspect of the slope within the site is typically west facing 

(SW - NW). The majority of surface soils across the site were classified as silts and loams. 

A remote survey suggests soils belong to the Moretonhampstead soil association, these soil 

types are classified as freely draining. The parent material of soils are granite and the site is 

characterised as having low natural soil fertility. Typical habitats are steep acid pastures and 

oak woodland (National Soil Resources Institute 2020). 

 
Figure 10 – Middle Hell Tor (red line) was planted with native trees by Moor Trees 

in winter 2004/2005 and surveyed in summer 2017 by volunteers. 
 

Surviving planted trees 

The majority of planted trees surveyed (95%) were alive and healthy (Figure 11). The mean 

density of surveyed surviving planted trees at Middle Hell Tor was 1,723 trees per hectare far 

in excess of the 538 trees per hectare planting density recorded for this site. From these 

surviving planted trees at least 9 different native tree species were recorded, the majority of 

trees were native Oak - Quercus robur/Quercus petraea (53.6%), with significant amounts of 

Ash - Fraxinus exselsior (12.5%), native Birch - Betula pubescens/Betula pendula (7.1%), 

Hazel - Corylus avellana (7.1%), and Crab Apple - Malus sylvestris (7.1%)(Figure 12).  
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Figure 11 - Survival of trees planted by (proportion of total surveyed) 

Moor Trees at Middle Hell Tor in 2004/2005 and surveyed in 2017. 

 

 
Figure 12 - Composition of surviving trees surveyed at Middle Hell Tor in 

summer 2017 and planted by Moor Trees in winter 2004/2005. Percentages 

denote the number of surviving planted trees of different species as a 

percentage of the total number. 

 

 

Ash dieback 

No cases of Ash dieback (Hymenoscyphus fraxineus) were observed on planted trees at the 

time of survey (2017) and no ash sapling fatality. 
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Naturally colonising trees 

Within surveyed areas at Middle Hell Tor, mean natural tree regeneration density of 708 trees 

per hectare was recorded. Natural regeneration of 8 different tree species were recorded, the 

majority of naturally colonising trees were of Ash (26.1%), Rowan – Sorbus aucuparia (21.7%) 

and native Birch (13%)(Figure 13). 

 

 
Figure 13 - Species of tree naturally generating at Middle Hell Tor 

surveyed in summer 2017. Percentages denote the number of natural tree 

colonisers from different species as a percentage of total natural tree 

colonisation. 
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On average, 77% of trees at this site were planted by Moor Trees and 23% were natural 

colonisers (Figure 14). Overall tree species composition, including naturally regenerating and 

planted saplings, indicates Oak and Ash are the most numerous trees present (Figure 15). 

 
Figure 14 – Mean percentage (%) of trees either planted or naturally 

colonising at Middle Hell Tor.  Trees planted by Moor Trees in 2004/2005 

(Orange) and those naturally colonising (blue) were surveyed in 2017. 

 

 
Figure 15 - Species of all trees (planted and naturally colonising trees) at 

Middle Hell Tor  surveyed in summer 2017. Percentages denote the 

number of trees from different species as a percentage of total trees. 
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Ground flora 

Bracken (61% mean cover) was considered dominant (D) at this site, with stinging nettles 

(37%) and ground ivy (37%) considered abundant (Table 4). Ancient woodland indicator 

species Bluebells with a mean cover of 26% were frequently occurring, and cleavers (12), and 

dogs mercury (10%) and wood forget-me-not (11%) were occasional. Other notable species 

present were AWIs Honeysuckle, Pignut and Wood Speedwell.  

Table 4 – List of ground flora genus and species recorded by Moor Trees volunteers at 

Middle Hell Tor. The mean cover of flora were classified post collection using DAFOR scale 

(Table 2). D = Dominant, A = Abundant, F = Frequent, O = Occasional, Rare = Rare. 

Whether flora is classified as an ancient woodland indicator (AWI), non-native (N) and 

invasive (I) is noted alongside common UK and Latin names. 

Ground flora Mean DAFOR class 

 
Bracken – Pteridium aquilinum D 

Ground Ivy - Glechoma hederacea A 

Stinging nettles - Urtica dioica A 
Blue Bell - Hyacinthoides non-scripta (AWI) F 
Cleavers - Galium aparine O 
Dogs Mercury - Mercurialis perennis (AWI) O 
Wood forget-me-not - Myosotis sylvatica (AWI) O 

Bramble – Rubus fruticosus R 

Common fumitory - Fumaria officinalis R 
Common Gorse - Ulex europaeus R 

Enchanters nightshade - Circaea lutetiana R 

Field Bindweed - Convolvulus arvensis R 

Foxglove – Digitalis purpurea R 

Grass species – Poaceaea spp R 
Honeysuckle - Lonicera periclymenum (AWI) R 

Ivy – Hedera helix R 
Meadow Buttercup - Ranunculus acris  R 

Creeping Buttercup - Ranunculus repens R 

Pignut - Conopodium majus (AWI) R 

Red Campion - Silene dioica R 

Terrestrial mosses R 

Wood speedwell - Veronica polita (AWI) R 
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Lambs Down  

Site description 

Lambs Down (Figure 16) situated at between 257 - 284m above sea level has a measured 

mean slope angle of 15 degrees (range = 12 - 250). The aspect of the slope within the site is 

typically north facing (N - NW). The majority of surface soils across the site were classified as 

loams or clay loams.  

A remote survey suggests soils belong to Manod and Denbigh soil association, these soil 

types are classified as relatively freely draining. The parent material of soils are palaeozoic  

slaty mudstone and siltstone and the site is characterised as having low natural soil fertility. 

Typical habitats are steep acid pastures and oak woodland (National Soil Resources Institute 

2020). 

 
Figure 16 – An area of Lambs Down planted with native trees by Moor Trees (red 

line) in winter 2006/2007 and surveyed in summer 2018 by volunteers. The site is 

located along a tributary of the Dean Burn river upstream of Buckfastleigh. 

 

Surviving planted trees 

100% of surveyed planted trees were found to be alive at the time of survey (2018). The mean 

density of surveyed surviving planted trees at Lambs Down was 1,269 trees per hectare higher 

than the 686 trees per hectare planting density recorded at this site. From these surviving 

planted trees at least 8 different native tree species were recorded, the majority of trees were 
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of native Oak - Quercus robur/Quercus petraea (20%), Hazel (24%) and Birch (23%)(Figure 

17).  

 
Figure 17 - Composition of surviving trees surveyed at Lambs Down in 

summer 2018 and planted by Moor Trees in winter 2006/2007. 

Percentages denote the number of surviving planted trees of different 

species as a percentage of the total number. 

 

Ash dieback 

No cases of Ash dieback (Hymenoscyphus fraxineus) were observed on planted trees at the 

time of survey with no ash sapling fatality. 

Naturally colonising trees 

Within surveyed areas at Lambs Down, mean natural tree regeneration density of 875 trees 

per hectare was recorded. Natural regeneration of 9 different tree species were recorded, the 

majority of naturally colonising trees were of Hazel (28.4%), Birch (14.9%), Aspen (17.9%) 

and Alder – Alnus glutinosa (14.9%)(Figure 18).  
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Figure 18 - Species of tree naturally generating at Lambs Down surveyed in 

summer 2018. Percentages denote the number of natural tree colonisers 

from different species as a percentage of total natural colonisation. 

On average, 62% of trees at this site were planted by Moor Trees and 38% were natural 

colonisers (Figure 19). Overall tree species composition, including naturally regenerating and 

planted saplings, indicates Hazel, Birch and Oak are the most numerous trees present (Figure 

20). 

 
Figure 19 – Mean percentage (%) of trees either planted or naturally 

colonising at Lambs Down.  Trees planted by Moor Trees in 2006/2007 

(Orange) and those naturally colonising (blue) were surveyed in 2018. 

 

Oak (3.0%)
Ash (6.0%)

Birch (14.9%)

Alder (14.9%)

Aspen (17.9%)

Hazel (28.4%)

Hawthorn (11.9%)

Blackthorn (1.5%)

Willow (1.5%)

Natural colonisation

38%

62%

Woodland composition

Naturally colonising trees Planted trees



22 
 

 
Figure 20 - Species of all trees (planted and naturally colonising trees) at Lambs 

Down surveyed in summer 2018. Percentages denote the number of trees from 

different species as a percentage of total trees. 
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Ground flora 

Bluebell (58% mean cover) was considered dominant (D) at this site, with bracken (38%) 

abundant (Table 5). Grass (30%) was frequently occurring and Bramble (9%), Enchanters 

Nightshade (6%) and Tormentil (12%) occasional. Other notable species present were AWIs 

Common Dog Violet, Pignut and Wood Speedwell.  

Table 5 – List of ground flora genus and species recorded by Moor Trees volunteers. The 

mean cover of flora were classified post collection using DAFOR scale (Table 2). D = 

Dominant, A = Abundant, F = Frequent, O = Occasional, Rare = Rare. Whether flora is 

classified as an ancient woodland indicator (AWI), non-native (N) and invasive (I) is noted 

alongside common UK and Latin names. 

Ground flora Mean DAFOR class 

 
Blue Bell - Hyacinthoides non-scripta (AWI) D 
Bracken – Pteridium aquilinum A 
Grass species – Poaceaea spp F 
Bramble – Rubus fruticosus O 
Enchanters nightshade - Circaea lutetiana O 
Tormentil – Potentilla erecta O 
Lesser Celandine - Ficaria verna R 
Common dog violet - Viola riviniana (AWI) R 
Common Gorse - Ulex europaeus R 
Creeping Buttercup - Ranunculus repens  R 
Creeping Thistle – Cirsium arvense R 
Foxglove – Digitalis purpurea R 
Heath bedstraw - Galium saxatile R 
Marsh Thistle - Cirsium palustre  R 
Meadow Buttercup - Ranunculus acris R 
Pignut - Conopodium majus (AWI) R 
Plantain – Plantago spp R 
Sedge - Carex spp R 
Sorrel - Rumex acetosa R 
Terrestrial Mosses R 
Wild rose – Rosa spp R 
Willowherb – Epilobium spp R 
Wood speedwell - Veronica polita (AWI) R 
Yarrow – Achillea millefolium R 
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Combe Barton 

Site description 

Combe Barton (Figure 21) situated at between 85 - 106m above sea level has a measured 

mean slope angle of 21 degrees (range = 12 - 240). The aspect of the slope within the site is 

typically north-east facing (NE). The majority of surface soils across the site were classified 

as loams or clay loams.  

A remote survey suggests soils belong to Manod soil association, these soil types are 

classified as relatively freely draining. The parent material of soils are palaeozoic slate, 

mudstone and siltstone and the site is characterised as having low natural soil fertility. Typical 

habitats are steep acid pastures and oak woodland (National Soil Resources Institute 2020). 

 
Figure 21 – Combe Barton planted with native trees by Moor Trees (red line) in 

winter 2006/2007 and surveyed in summer 2018 by volunteers. 

 

 

Surviving planted trees 

The majority of planted trees surveyed (95%) were alive and healthy (Figure 22). The mean 

density of surveyed surviving planted trees at Combe Barton was 1,692 trees per hectare far 

in excess of the 784 trees per hectare planting density recorded for this site. From these 

surviving planted trees at least 13 different native tree species were recorded, the majority of 

trees were of native Oak (21%), Alder (21%) Ash (13%), Rowan (12%) and Hawthorn – 

Crataegus monogyna (12%)(Figure 23).  
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Figure 22 - Survival of trees (proportion of total surveyed) planted by Moor 

Trees at Combe Barton in 2006/2007 and surveyed in 2018. 

 

 
Figure 23  - Composition of surviving trees surveyed at Combe Barton in 

summer 2018 and planted by Moor Trees in winter 2006/2007. 

Percentages denote the number of surviving planted trees of different 

species as a percentage of the total number. 

 

 

Ash dieback 

A significant percentage of Ash trees (13%) at this site were found dead, it could not be 

ascertained if ash dieback (Hymenoscyphus fraxineus) was the cause (Figure 24). 
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Figure 24 – Proportion of ash trees (Fraxinus exselsior) planted by Moor 

Trees in 2006/2007 at Combe Barton and surveyed in 2018 which are 

classified as alive and healthy and those which are dead. 

 

 

Naturally colonising trees 

Within surveyed areas at Combe Barton, mean natural tree regeneration density of 1,709 trees 

per hectare was recorded. Natural regeneration of 8 different tree species were recorded, the 

majority of naturally colonising trees were of Ash (59%), with significant amounts of Blackthorn 

(26.7%) and Alder (6.9%)(Figure 25).  

 
Figure 25 - Species of tree naturally colonising at Combe Barton surveyed 

in summer 2018. Percentages denote the number of natural tree colonisers 

from different species as a percentage of total natural colonisation. 
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On average, 61% of trees at this site were planted by Moor Trees and 39% were natural 

colonisers (Figure 26). Overall tree species composition, including naturally regenerating and 

planted saplings, indicates Blackthorn, Alder, and Ash are the most numerous trees present 

(Figure 27). 

 
Figure 26 – Mean percentage (%) of trees either planted or naturally 

colonising at Combe Barton.  Trees planted by Moor Trees in 2006/2007 

(Orange) and those naturally colonising (blue) were surveyed in 2018. 

 

 
Figure 27 - Species of all trees (planted and naturally colonising trees) at Combe 

Barton  surveyed in summer 2018. Percentages denote the number of trees from 

different species as a percentage of total trees. 

 

Ground flora 

Blue Bell (54% mean cover) was considered dominant (D) at this site, with Bracken (48%) 

considered abundant (Table 6). Bramble (16%), Lesser celandine (20%) and Stinging Nettles 
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(24%) were frequent. Grass (11%), Yarrow (8%) and Male Fern (9%) were occasional. Other 

notable species present were AWIs Common Dog Violet, Hedge Woundwort, Pignut, 

Primrose, Wood Speedwell and Woodruff.  

Table 6 – List of ground flora genus and species recorded by Moor Trees volunteers. The 

mean cover of flora were classified post collection using DAFOR scale (Table 2). D = 

Dominant, A = Abundant, F = Frequent, O = Occasional, Rare = Rare. Whether flora is 

classified as an ancient woodland indicator (AWI), non-native (N) and invasive (I) is noted 

alongside common UK and Latin names. 

Ground flora Mean DAFOR class 

 
Blue Bell - Hyacinthoides non-scripta (AWI) D 
Bracken – Pteridium aquilinum A 
Bramble – Rubus fruticosus F 
Lesser Celandine - Ficaria verna F 
Stinging nettles - Urtica dioica F 
Grass species – Poaceaea spp O 
Yarrow – Achillea millefolium O 
Male Fern – Dryopteris affinis  O 
Broad-leaved dock - Rumex obtusifolius R 
Cleavers - Galium aparine R 
Common dog violet - Viola riviniana (AWI) R 
Creeping Buttercup - Ranunculus repens  R 
Creeping Thistle – Cirsium arvense R 
Dandelion – Taraxacum spp  R 
Deadly Nightshade - Atropa belladonna R 
Enchanters nightshade - Circaea lutetiana R 
Foxglove – Digitalis purpurea R 
Ground Ivy - Glechoma hederacea R 
Hairy Bittercress - Cardamine hirsuta R 
Hedge Woundwort - Stachys sylvatica (AWI) R 
Hemlock - Conium maculatum R 
Hemp agrimony – Eupatorium cannabinum R 
Ivy – Hedera helix R 
Pignut - Conopodium majus (AWI) R 
Primrose – Primula vulgaris (AWI) R 
Red Campion - Silene dioica R 
Terrestrial Mosses R 
Tormentil – Potentilla erecta R 
Wood avens - Geum urbanum R 
Wood speedwell - Veronica polita (AWI) R 
Woodruff - Galium odoratum (AWI) R 
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Wedlake 

Site description 

Wedlake (Figure 28) situated at between 312 - 325m above sea level is characterised by 

typically flat topography with a measured mean slope angle of 5 degrees (range = 2 - 120). 

The aspect of the slope within the site is typically west facing. The majority of surface soils 

across the site were classified as silts and sands. 

A remote survey suggests soils belong to Trusham soil association, these soil types are 

classified as freely draining. The parent material of soils are palaeozoic slate, mudstone and 

siltstone and the site is characterised as having high natural soil fertility. Typical habitats are 

base-rich pastures and deciduous woodland (National Soil Resources Institute 2020). 

 
Figure 28 - Wedlake planted with native trees by Moor Trees (red line) in winter 

2007/2008 and surveyed in summer 2019 by volunteers. 

 

Surviving planted trees 

The majority of planted trees surveyed (99%) were alive and healthy (Figure 29). The mean 

density of surveyed surviving planted trees at Wedlake was 1,472 trees per hectare greater 

than the 945 trees per hectare planting density recorded for this site. From these surviving 

planted trees at least 10 different native tree species were recorded, the majority of trees were 

of native Oak (37.9%), Ash (14.6%), Rowan (11.2%) and Hazel (8.6%)(Figure 30).  
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Figure 29 - Survival of trees (proportion of total surveyed) planted by Moor 

Trees at Wedlake in 2007/2008 and surveyed in 2019. 
 

 

 
Figure 30  - Composition of surviving trees surveyed at Wedlake in summer 

2019  and planted by Moor Trees in winter 2007/2008. Percentages denote 

the number of surviving planted trees of different species as a percentage of 

the total number. 

 

Ash dieback 

A small percentage of Ash trees (11%) at this site were found with evidence of ash dieback 

(Hymenoscyphus fraxineus). Six percent of Ash trees were found dead (Figure 31).   
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Figure 31 - Proportion of ash trees (Fraxinus exselsior) planted by Moor 

Trees in 2007/2009 at Sharpham and surveyed in 2019 which are classified 

as alive and healthy, those which have signs of ash dieback 

(Hymenoscyphus fraxineus) and those which are dead. 

 

Naturally colonising trees  

Within surveyed areas at Wedlake, mean natural tree regeneration density of 127 trees per 

hectare was recorded. Natural regeneration of only 3 different tree species were recorded, 

naturally colonising trees were of Blackthorn (50%), Aspen (30%) and Hawthorn (20%)(Figure 

32).  

 
Figure 32 - Species of tree naturally generating at Wedlake surveyed in 

summer 2019. Percentages denote the number of natural tree colonisers 

from different species as a percentage of total natural tree colonisation. 
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On average, 91% of trees at this site were planted by Moor Trees and 9% were natural 

colonisers (Figure 33). Overall tree species composition, including naturally regenerating and 

planted saplings, indicates Oak, Ash, and Rowan are the most numerous trees present (Figure 

34). 

 
Figure 33 – Mean percentage (%) of trees either planted or naturally 

colonising at Wedlake.  Trees planted by Moor Trees in 2007/2008 (Orange) 

and those naturally colonising (blue) were surveyed in 2019. 

 

 
Figure 34 - Species of all trees (planted and naturally colonising trees) at 

Wedlake surveyed in summer 2019. Percentages denote the number of trees 

from different species as a percentage of total trees. 
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Ground flora 

Grass (89% mean cover) was considered dominant (D) at this site, with occasional Sorrel (9%) 

and Buttercup (14%)(Table 7).  Other notable species present were AWIs Blue Bell and 

Pignut.  

Table 7 – List of ground flora genus and species recorded by Moor Trees volunteers. The 

mean cover of flora were classified post collection using DAFOR scale (Table 2). D = 

Dominant, A = Abundant, F = Frequent, O = Occasional, Rare = Rare. Whether flora is 

classified as an ancient woodland indicator (AWI), non-native (N) and invasive (I) is noted 

alongside common UK and Latin names. 

Ground flora Mean DAFOR class 

 
Grass species – Poaceaea spp D 
Sorrel - Rumex acetosa O 
Buttercup – Ranunculus acris/repens O 
Blue Bell - Hyacinthoides non-scripta (AWI) R 
Bracken – Pteridium aquilinum R 
Bramble – Rubus fruticosus R 
Tormentil – Potentilla erecta R 
Lesser Celandine - Ficaria verna R 
Common Gorse - Ulex europaeus R 
Cleavers - Galium aparine R 
Dandelion – Taraxacum spp  R 
Pignut - Conopodium majus (AWI) R 
Plantain – Plantago spp R 
Yarrow – Achillea millefolium R 
Speedwell - Veronica spp R 
Broad-leaved dock - Rumex obtusifolius R 
Salad Burnet - Sanguisorba minor R 
Soft Rush – Juncus effuses  R 
Birds-foot Trefoil - Lotus corniculatus R 
Ground Ivy - Glechoma hederacea R 
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Sharpham 

Site description 

Combe Barton situated at between 82 - 94m above sea level has a measured mean slope 

angle of 17 degrees (range = 8 - 220). The aspect of the slope within the site is typically south 

east or east facing (SE – E). The majority of surface soils across the site were classified as 

loams.  

A remote survey suggests soils belong to Trusham soil association, these soil types are 

classified as relatively freely draining. The parent material of soils palaeozoic slate, mudstone 

and siltstone and the site is characterised as having high natural soil fertility. Typical habitats 

are base-rich pasture and deciduous woodland (National Soil Resources Institute 2020). 

 
Figure 35 – Combe Barton  planted with native trees by Moor Trees (red line) in winter 

2007/2008 and surveyed in summer 2019  by volunteers. 

 

Surviving planted trees 

The majority of planted trees surveyed (98%) were alive and healthy (Figure 36). The mean 

density of surveyed surviving planted trees at Sharpham was 1,248 trees per hectare greater 

than the 1,017 trees per hectare planting density recorded for this site. From these surviving 

planted trees at least 11 different native tree species were recorded, the majority of trees were 

of native Oak (30.1%), Alder (15.4%) and Hawthorn (14.6%)(Figure 37).  
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Figure 36 – Survival of trees (proportion of total surveyed) planted by Moor 

Trees at Sharpham in 2007/2009 and surveyed in 2019. 

 

 
Figure 37 - Composition of surviving trees surveyed at Sharpham in summer 

2019  and planted by Moor Trees in winter 2007/2009. Percentages denote the 

number of surviving planted trees of different species as a percentage of the total 

number. 

 

 

Ash dieback 

A small percentage of Ash trees (14%) at this site were found with evidence of ash dieback 

(Hymenoscyphus fraxineus) or deceased (14%) (Figure 38).  

 

98%

2%

Tree survival

Alive Dead

Oak (30.1%)

Ash (7.3%)

Birch (8.9%)Alder (15.4%)

Hazel (8.9%)

Rowan (2.4%)

Hawthorn (14.6%)

Holly (1.6%)

Alder buckthorn (1.6%)

Willow (2.4%)
Gueldar rose (5.7%)

Surviving planted trees 



36 
 

 
Figure 38 - Proportion of ash trees (Fraxinus exselsior) planted by Moor Trees in 

2007/2009 at Sharpham and surveyed in 2019 which are classified as alive and 

healthy, those which have signs of ash dieback (Hymenoscyphus fraxineus) and 

those which are dead. 

 

Naturally colonising trees 

Within surveyed areas at Sharpham, mean natural tree regeneration density of 1,117 trees 

per hectare was recorded. Natural regeneration of 8 different tree species were recorded, the 

majority of naturally colonising trees were of Hazel (34.5%), Ash (25.5%) and Blackthorn 

(12.7%), with considerable amount naturally colonising native Oak (10%) and Sycamore 

(10.9%)(Figure 39).  

 
Figure 39 - Species of tree naturally generating at Sharpham surveyed in 

summer 2019. Percentages denote the number of natural tree colonisers 

from different species as a percentage of total natural colonisation. 

71%

14%

14%

Ash - Fraxinus exselsior

Alive and healthy Dieback present Dead

Oak (10.0%)

Ash (25.5%)

Hazel (34.5%)

Hawthorn (2.7%)

Blackthorn (12.7%)

Gueldar rose (1.8%)

Sweet chestnut (1.8%)
Sycamore (10.9%)

Natural colonisation



37 
 

 

On average, 62% of trees at this site were planted by Moor Trees and 38% were natural 

colonisers (Figure 40). Overall tree species composition, including naturally regenerating and 

planted saplings, indicates Oak, Ash, and Hazel are the most numerous trees present (Figure 

41). 

 
Figure 40 – Mean percentage (%) of trees either planted and naturally 

colonising at Sharpham. Trees planted by Moor Trees in 2007/2008 (Orange) 

and those naturally colonising (blue) were surveyed in 2019. 

 

 
Figure 41 - Species of all trees (planted and naturally colonising trees) at 

Sharpham surveyed in summer 2019. Percentages denote the number of trees 

from different species as a percentage of total trees. 
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Ground flora 

Grass (87% mean cover) was considered dominant (D) at this site and Bramble (6%) 

occasional (Table 8). No other species listed was categorised other than rarely occurring.  

Table 8 – List of ground flora genus and species recorded by Moor Trees volunteers. The 

mean cover of flora were classified post collection using DAFOR scale (Table 2). D = 

Dominant, A = Abundant, F = Frequent, O = Occasional, Rare = Rare. Whether flora is 

classified as an ancient woodland indicator (AWI), non-native (N) and invasive (I) is noted 

alongside common UK and Latin names. 

Ground flora Mean DAFOR class 

 
  
Grass species – Poaceaea spp D 
Bramble – Rubus fruticosus O 
Bracken – Pteridium aquilinum R 
Lesser Celandine - Ficaria verna R 
Stinging nettles - Urtica dioica R 
Broad-leaved dock - Rumex obtusifolius R 
Cleavers - Galium aparine R 
Dandelion – Taraxacum spp  R 
Ivy – Hedera helix R 
Plantain – Plantago spp R 
Creeping thistle – Cirsium arvense  R 
Speedwell - Veronica spp R 
Sorrel - Rumex acetosa R 
Terrestrial mosses R 
Meadow Buttercup - Ranunculus acris R 
Creeping Buttercup – Ranunculus repens R 
Sedges – Carex spp R 
Ladys Smock – Cardamine pratensis R 
Mouse Ear - Cerastium fontanum R 
Herb Robert - Geranium robertianum R 
Hogweed - Heracleum sphondylium R 
Wood Avens – Geum urbanum R 
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Summary of findings – all sites 

Volunteer surveys and methods 

Recorded density of planted trees during surveys is on average 712 trees per hectare higher 

than the original planting densities recorded. These higher tree densities suggests survey site 

locations are not completely ‘random’, it is likely that despite encouragement, volunteers 

chosen survey sites were subject to considerable bias meaning density of surveyed trees was 

not representative of the overall site. It is suggested that in future, stricter methodological 

procedure should be used to assign survey sites at locations. Such an approach could use 

random number generators and/or GPS mapping technology.  

Whilst slope angle recorded during the survey is roughly representative of site topography, 

methods were basic and it should be noted that precise recording of individual slope angle 

was compromised by the equipment and methods used. For more accurate readings a 

clinometer and/or electronic spirit level is required.  

The survey effort would also benefit from improved plant and soil identification equipment, 

combined with training for volunteers. Equipment and training may facilitate better 

distinguishment between closely related tree and plant species and help refine the results.  

Slope angle and soils 

Comparison of slope, aspect, and soils between six surveyed sites (Table 9) reveals whilst 

the majority of sites are north or west facing in aspect, there are a range of slope angles (flat 

at wedlake – 5o , steep slopes at Combe Barton – 21o), soil textures (Clay loam at Courgate 

Orchard, Silt – sand at Wedlake), and soil types (Trusham at Sharpham, Moretonhampstead 

at Middle Hell Tor).  

Table 9 – Mean slope angle and soil texture recorded, and the dominant soil type at six 

Moor Trees native woodland planting schemes ten years post planting. Soil type accessed 

via National Soil Resources Institute (2020). 

Site Slope 

angle 

(degrees) 

Dominant 

aspect  

Soil texture Soil type 

  
Courtgate Orchard 7o North Clay - Loam Denbigh 

Middle Hell Tor 11o West Silt - Loam Moretonhampstead 
Lambs Down 15o North Loam/ Clay - Loam Manod/ Denbigh 
Combe Barton 21o North Loam/ Clay - Loam Manod 
Wedlake 5o West Silt - Sand Trusham/ Wilcocks 2 
Sharpham 17o East Loam Trusham 
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Woodland composition  

Results show the vast majority of surveyed trees planted by Moor Trees had survived and 

were healthy, with sites surveyed 10 years after establishment displaying a mean survival rate 

of 97.7%. It should be noted that tree fatalities occurring within the first three years of planting 

are not accounted for as the Moor Trees maintenance program removes stakes and guards 

from dead trees over this period. 

On average the density of surveyed planted trees across sites was 1,543 trees per hectare, 

compared to 1,201 trees per hectare for naturally colonising trees. On average 30% of trees 

at Moor Trees sites are naturally colonising. Wedlake as the highest and most isolated site, 

had a very low density of naturally colonising trees, at just 126 trees per hectare (Figure 42), 

less than 10% of all trees present there (Figure 43). In sites like Wedlake, where the number 

of trees in the landscape is low (Figure 28), and availability of seed is poor, planted trees are 

essential. These sites, typical of many upland areas, suggest the planting of trees is a 

necessary prerequisite for the establishment of native woodland in these locations.  

 

 
Figure 42 – Mean (± standard error) density (per hectare) of trees naturally 

colonising and planted by Moor Trees at six sites across Devon, southwest 

England. Trees were surveyed in summer, between 2017 and 2019, 10/11 years 

after initial planting by Moor Trees. Asterix (*) denote statistically significant (P ≤ 

0.01) difference between the density of naturally colonising and planted trees via 

Wilcoxon rank sum test.  
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Figure 43 – Mean (± standard error) percentage of naturally colonising trees 

in relation to all trees present at six Moor Trees sites across Devon, southwest 

England. Trees were surveyed in summer, between 2017 and 2019, 10/11 

years after initial planting by Moor Trees. Different letters (a,b etc.) denote 

statistically significant (P ≤ 0.05) difference between the proportion of naturally 

colonising trees via Conover Iman test. 

 

Results also highlight the importance of tree planting for ensuring tree species diversity. 

Surveys suggest on average ten different native tree species are planted at Moor Trees sites. 

There are an average of seven different species of natural colonising trees across sites. There 

is a considerable amount of locational variability with Wedlake having just three different 

species of naturally colonising tree compared to nine at Lambs Down (Figure 44). On average 

there are a total of 13 different tree species (including both planted and naturally colonising 

trees) at Moor Trees sites (Figure 45). On average at least five tree species additional to those 

naturally colonising are added by Moor Trees planting schemes (Figure 46). Planting schemes 

enhance tree species diversity, particularly in areas with low density and diversity of naturally 

colonising trees. More diverse woodlands are likely to possess greater resilience to future 

climate changes. 
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Figure 44 – Total number of planted and naturally colonising tree species 

recorded at six Moor Trees sites across Devon, southwest England. Trees 

were surveyed in summer, between 2017 and 2019, 10/11 years after initial 

planting by Moor Trees. 

 

 
Figure 45 – Total number of tree species (both planted and naturally 

colonising) associated with six Moor Trees sites across Devon, southwest 

England. Trees were surveyed in summer, between 2017 and 2019, 10/11 

years after initial planting by Moor Trees. 
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Figure 46 – Number of tree species associated with planted trees 

additional to naturally colonising tree species at six Moor Trees sites across 
Devon, southwest England. Trees were surveyed in summer, between 

2017 and 2019, 10/11 years after initial planting by Moor Trees. 
 

Tree performance  

Alder had relatively high diameter at breast height (cm) across all sites compared to other 

species planted by Moor Trees (Figure 47). Oak and birch species performed notably better 

at lowland sites (Combe Barton, Sharpham) compared with sites of higher elevation (Lambs 

Down, Wedlake). There was little variation in the size of planted Hawthorns between sites. 

There was large variation in the performance of Hazel between sites. 

 
Figure 47 – Mean (± standard error) diameter at breast height (DBH) of native tree 

species planted by Moor Trees at four sites across Devon, southwest England. 
Trees were surveyed in summer, between 2018 and 2019, 10/11 years after initial 

planting by Moor Trees. 
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Ash dieback - Hymenoscyphus fraxineus 

The two latest site surveys (2019) at Wedlake and Sharpham evidenced the presence of ash 

dieback on planted trees (11% and 14% of trees respectively). Ash Dieback at these sites is 

likely the result of movement of the fungus from surrounding localities as the planting of Ash 

trees at all surveyed sites happened before movement any restrictions and predates the 

widespread occurrence of this disease.   

Ground flora 

There was large variation in dominance of ground flora across sites with grass species still 

dominant at half of all locations (Courtgate Orchard, Wedlake and Sharpham). However at the 

other sites, Middle Hell Tor, Lambs Down and Combe Barton, bracken and blue bells were 

the dominant ground flora. A range of ancient woodland indicators and specialist woodland 

flora were recorded at sites, including Lesser Celandine (Ficaria verna), Blue bell 

(Hyacinthoides non-scripta), Pignut (Conopodium majus), Primrose (Primula vulgaris), Wood 

Speedwell (Veronica polita), Woodruff (Galium odoratum), Dogs Mercury (Mercurialis 

perennis) and Dog Violet (Viola riviniana). All sites were shortly grazed grassland pasture 

before planting.   

Summary conclusions 

 Results show the vast majority of surveyed trees planted by Moor Trees had survived 

and were healthy - with sites surveyed 10 years after establishment displaying a mean 

tree survival rate of 97.7%. 

 Planting of trees is a necessary prerequisite for the establishment of native woodland 

in upland locations with poor source of seed. 

 On average at least five tree species additional to those naturally colonising are added 

by Moor Trees planting schemes. Planting schemes enhance tree species diversity, 

particularly in areas with low density and diversity of naturally colonising trees allowing 

for more diverse and resilient woodlands.  

 Planting schemes allow for the establishment of specialist woodland flora. 

 Future volunteer ‘citizen science’ surveys require stricter methodological procedure 

and improved equipment and training to aid the representativeness and accuracy of 

collected data.  
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