
Ground disturbance guidance note 

Lessons learnt from the Breaking New Ground (BNG) ground disturbance 

project, and other ground disturbance initiatives within the Brecks  

 

1. Introduction  

The Brecks is a 1,000 km2 biogeographical region in the East of England characterised by its semi-

continental climate, sandy soils, and characteristic biota that includes costal and continental species 

(Dolman and Sutherland, 1992). This combination of drought-prone soil, low rainfall and cold winters 

has strongly influenced human land-use, creating an anthropogenic landscape that supports many 

species unique to Britain.  

Many characteristic Brecks’ species are associated with dry open habitats, and require episodes of 

physical ground disturbance to support their populations. The need to restore and maintain physical 

ground disturbance on grass heaths has long been recognised as an important management 

prescription, but its importance was only recently evidenced by the Brecks Biodiversity Audit (BBA) 

(Dolman et al 2012). 

Creating patches of disturbed ground through a variety of different cultivation and soil removal 

techniques is supported by the BBA and experimental studies (e.g. Dolman and Sutherland 1994, 

Pedley et al 2013). Since the publication of the BBA the use of mechanical ground disturbance as a 

management prescription has expanded across many grass heaths, funded through government 

agri-environment schemes, landfill grants and the Heritage Lottery Fund/Breaking New Ground 

Landscape Partnership ground disturbance project. 

To help inform future ground disturbance initiatives, this note outlines several ground disturbance 

techniques that have been used in the Brecks, and the responses/observations noted from different 

case studies. This information was collected directly from the Breaking New Ground trial sites, and 

indirectly through a questionnaire targeted to land managers and conservationist across the Brecks. 

The results from the questionnaire where subsequently discussed by a working group on 25/01/17 

and summarised in this note.   

The objective of this note is to help inform conservationists and land managers about the different 

ground disturbance techniques that have previously been used, and what has been learnt from their 

application. Please note, for the purpose of this note, we have focused on grass heath and open 

forestry habitats (e.g. forest rides). 

Results from the questionnaires (i.e. detailed information on individual ground disturbance case 

studies) are recorded on a master on a spreadsheet. The spreadsheet is available upon request.     

This guidance note will require updating as new evidence becomes available. 

 

 

 

    



2. Ground disturbance techniques 

Table 1 lists the most frequently used disturbance techniques in the Brecks and their 

definition. 

 

 

Technique Definition 

Banking and 
trenching 

The creation of a bank or banks, often as consequence of the use of other 
techniques. 

Destumping 
and scrub 
removal 

The removal of tree stumps or scrub, dug out using a mechanical excavator or 
pulled out using a tractor. 

Discing (disc 
harrowing) 

An agricultural implement with upright discs is used to break up the surface and 
upper layers of the soil. 

Litter stripping Leaf litter is removed using a mechanical excavator. 

Ploughing A conventional agricultural plough is used to loosen or turn over the upper layer 
of soil (Figure 8). The depth of ploughing can vary, from shallow to deep. 

Rotavating A rotavator is used to break up the surface and upper layers of the soil (Figure 
9). 

Soil inversion Equipment is used to bring buried deposits to the surface, while burying surface 
deposits. 

Soil stripping Soil is removed using a mechanical excavator. The depth of stripping can vary, 
from a few centimetres to all soil. 

Turf stripping Turf is removed using a mechanical excavator. 

  

3. Considerations 

Before physical ground disturbance takes place, there are several important considerations 

that should be taken into account prior to management. These considerations will help to 

inform what technique is best suited to a particular site, and how it is best delivered. Some 

of these considerations are discussed below. 

   

Prescription: Each technique described in this note can be delivered in several different 

ways. The prescription is essentially how the technique is carried out (i.e. how the 

management is implemented). Rotovation, for example, can be delivered with a single pass 

in areas of grass heath where the vegetation is short; but where vegetation is taller, multiple 

passes are often required.     

Soil type: Soil types vary across grass heaths, from deep acidic sands to chalky rendzinas; 

any given site can contain a wide variety of soil types. Some techniques, such as turf/soil 

stripping, are more practical in areas where the chalk base is close to the surface. Soil maps 

are available online but these are often coarse in scale (especially in areas with patterned 

ground). Baseline soil surveys and/or NVC vegetation surveys provide a reliable method to 

ascertain the location of different soil types.       

Table 1: Ground disturbance techniques used in the Brecks, and their definition  



Land use history: Land use history (i.e. how long a site has been grassland, and the former 

land use) is another important consideration that should inform the choice of disturbance 

technique and location of management. Two different sites with the same soil type can yield 

strikingly different flora communities if they have different land use histories. For example, 

evidence arising from a ground disturbance experiment on the Stanford Training Area 

(STANTA) suggests that younger areas of grassland (i.e. areas with a recent history of arable 

land use) on acidic soils support a mixture of acidic and calcareous plant communities. This 

is because the otherwise acidic topsoil was limed in the 20th century.   

Target species: Ground disturbance is often undertaken to benefit an assemblage of open 

habitat species, but management is also undertaken to benefit specific target species (e.g. 

species of Breckland plants that are known to grow in a particular area). If the focus of 

management is a target species, it is important that careful consideration is given to the life 

history traits of the species in question (e.g. when it germinates), as this will influence the 

method and timing of management.   

Archaeology: Before undertaking any ground disturbance management consideration must 

be given to any potential impacts on the sites archaeology. To help inform whether an 

archaeological survey is required, Suffolk County Council Archaeological Service and Norfolk 

County Council Historic Environment Service have developed a Historic Environment 

Opportunities map across several grass heath sites throughout the Brecks. This map 

illustrates areas where; 1) no archaeological constraints are present, 2) an archaeological 

survey is required, and 3) where known archaeological features exist. 

Follow up management: Depending on the choice of ground disturbance technique and 

local soil conditions (e.g. soil type, nutrient levels, seed back) follow up management is 

often required to prevent the spread of problem species (e.g. thistle, nettle, sand sedge, 

bracken). Different techniques are available to control these species, and the choice of 

technique will depend on the species in question. Some chemical control techniques may 

require a derogation from Natural England before they are used.     

Monitoring: To help ascertain whether management is working, it is worth considering 

whether a follow up ecological survey can be undertaken (e.g. plant, invertebrate or bird 

surveys). Monitoring ecological outcomes will also help to inform future ground disturbance 

efforts on other sites.   

 

 

 

 

 

 

 



4. Banking and trenching 

Objective: Banking has previously been used on closed turf C7b communities to create a large 

surface area of naturally eroding chalk which might be colonised by rare lichens, and support the 

development of CG7c grassland. In other cases banking has been created as a by-product of military 

activity. One of the unique benefits of this techniques is the creation of unstable slopes. 

Outcomes: Bare unstable slopes, which usually stay bare for several years 

What is it good for: There is little evidence reporting the outcomes of this technique. Casual 

observation suggests that there has been no colonisation by soil-encrusting calcareous lichens, 

either the rare assemblage or the broader assemblage of lichens indicating CG7c. Nevertheless, 

trenches and banks are largely bare for many years, providing substrate for slow recolonization by 

sparse chalk grassland flora.  

What is it bad for: Unknown  

What we don’t know: Will rare lichen assemblages colonise banks over a longer period of time  

 

5. Destumping and scrub removal  

Objective: Primary objective is to remove trees and scrub. Small scale ground disturbance is created 

on the back of this process. 

Outcomes: Patches of bare ground are left in situ after the tree or scrub is removed   

What is it good for: Little evidence has been gathered on the back of this technique. Casual 

monitoring is also limited.  

What is it bad for: Unknown 

What we don’t know: What communities are encouraged or impacted through this process. 

 

6. Discing 

Objective: To create patches of disturbed ground to encourage target Breck species. 

Outcomes: Discing usually creates a patchwork of disturbed ground interspersed with chopped up 

vegetation. Results are generally better on soils with poorer nutrients.  Please note, the prescription 

for discing is key - in areas with rank vegetation a single application rarely creates sufficient bare 

ground, two or three passes are often required. 

What is it good for: Results from a replicated field experiment conducted by Pedley et al 2013 across 

the ride system in Thetford forest demonstrated that discing, relative to more severe techniques 

(e.g. ploughing and turf stripping), revegetated quickly and supports fewer specialist plant and 

invertebrate species (species associated with dry open habitats). However, experience from 

Thetford forest, when discing is undertaken to benefit SSSI features,  has shown positive results for a 

number of rare Breck species (e.g. Arabis glabra, Filago lutescens, and ground active invertebrates 

(Basil Thyme)).   

What is it bad for: None reported 



What we don’t know:  

 

7. Litter, turf and soil stripping  

Objective: The objective of these three different stripping techniques (see table 1 for their 

definitions) is to create areas of bare ground that lasts for multiple years. The best stripping 

technique will depend on the site and management goal. Litter and turf stripping are usually used on 

sites where nutrient levels are initially low or moderate (thus minimising the rate that competitive 

species re-grow), whilst soil stripping is often used where soil nutrient levels are initially higher 

(thereby requiring the removal of the organic rich top soil), or where the objective is to expose chalk. 

This technique is often used to create plots of bare ground, but it can also be used to create a small 

patch of scraped ground with the arisings recycled to create a south facing bank on the edge of the 

patch. These small banked patches have been created at Brandon, Harling and Cranwich heath.     

Outcomes: Turf and soil striping results in patch of completely bare and compacted soil, which often 

remains bare/sparsely vegetated for many years. 

What is it good for: Most examples have focused on turf and soil stripping, with litter stripping less 

frequently used. Pedley et al 2013 demonstrated that after two years since application, turf stripping 

(the most severe treatment explored in this study) resulted in slowest rate of vegetation regrowth, 

and supported the greatest richness of specialist plant and invertebrate species. Other examples 

have reported positive results for particular target species, whilst others have reported colonisation 

of sparse grassland flora which wasn’t previously present. One noteworthy example is a large (0.8 

ha) turf stripped plots on Weeting heath created through the BNG project. One year after its 

creation the plot supported six species of specialist plants, and one particularly notable species of 

true bug (Breckland leather bug). Breeding stone-curlew and woodlark are also present on this plot.   

What is it bad for: Unknown  

What we don’t know: How often is re-application required (further stripping or cultivation with a 

different technique) to maintain sparse open conditions.  

 

 

 

 

 

 

 

 

 

 Turf strip plot several years after its creation 



8. Ploughing 

Objective: To encourage sparse open ground species by creating extensive areas of bare and loose  

soil  

Outcomes: Ploughing creates an almost completely bare finish, whilst other cultivation techniques 

(e.g. discing and rotovating) often results in a mixture of bare soil and chopped up vegetation. 

Immediately after application the ploughed surface is typically loose, but soil will compact down 

over the course of several months. Experience has shown that ploughing can result in thistle and 

nettle colonisation a few months after cultivation, especially within areas of grass heath that were 

formerly arable. This needs to be controlled.     

What is it good for: Pedley et al 2013 demonstrated that ploughing, like turf stripping, catered for 

more specialist species than less severe disturbance techniques. However, like turf stripping, the 

benefit of ploughing only became apparent two years after the initial application. Preliminary results 

from a ground disturbance experiment on STANTA suggest that different frequencies and ages of 

ploughing support different communities, with older fallows (1 and 2 years) hosting a more diverse 

plant community. Stone-curlew and Eurasian curlew will use ploughed areas as feeding and breeding 

habitats, and woodlark will use them a feeding sites. A recent unpublished study from STANTA 

suggest that ploughed plots left for two years have reduced Nitrogen levels.  

What is it bad for: Thistle and nettle regeneration can be a problem, but can be controlled.  

What we don’t know: In terms of specialist species colonisation and soil nutrient levels, is it better 

to leave a ploughed area for several years before reapplication, or would more regular intervention 

be beneficial.   

 

 

 

 

Ploughed plot being created 



9. Rotovating 

Objective: Rotovating is the most extensively used soil disturbance technique in the Brecks 

(according to the questionnaire returns). The objective of rotovating is to create areas of sparse 

vegetation to encourage the regrowth of target breck plants and invertebrates. Rotovating is often 

undertaken on the same plot/strip on an annual or biannual basis to help maintain bare open 

conditions, and to reduce soil nutrient levels in the long term. This technique requires frequent or 

intermittent re-application, as the sward often closes quickly after initial application.     

Outcomes: Rotovation creates a mostly bare surface, interspersed with chunks of cut up vegetation. 

In ranker grassland two or three passes are required to properly disturb the vegetation. 

What is it good for: Initially this technique was used to create habitat for breeding stone-curlew; 

however, studies have demonstrated that rotovation results in shorter vegetation and a higher 

percentage cover of winter annuals, summer annuals, saxicolous lichens and cushion forming 

mosses (Dolman and Sutherland 1992). Preliminary results from the STANTA ground disturbance 

study suggests that recently rotovated plots support different invertebrate communities compared 

to recently ploughed plots and uncultivated controls, with rotovation delivering the greatest overall 

benefit. Like ploughing, rotovating also supports feeding and breeding Stone-curlew and Eurasian 

Curlew, and foraging Woodlark. Other examples of rotovation have reported notable benefits for 

rare/scarce Breck plants and invertebrates (e.g. Scleranthus spp, Silene Conica, lunar yellow 

underwing). 

What is it bad for: Like other ground disturbance techniques, the timing of application is key. Many 

winter annuals, for example, require disturbance early in the autumn to allow germination. Late 

application may result in an overall negative impact on the target species.     

What we don’t know: In terms of specialist species colonisation and soil nutrient levels, is it better 

to leave a rotovated area for several years before reapplication, or would more regular intervention 

be beneficial.   

 

 

 

 

 

 

 

 

 

 

 

 

Rotovated plot being created 



10.  Soil inversion  

Objective: To bury surface vegetation and exposure chalk without the need to dispose of the soil 

and organic arisings (as is the case with the stripping techniques). 

Outcomes: Exposed chalk.   

What is it good for: This technique has only been trialled on a few sites, and it is too early to 

ascertain whether this has been beneficial, but in former forestry sites it has eradicated large stands 

of calamagrostis (which originally dominated the sward) and created sparse open areas. Breeding 

stone-curlew have utilised the treated areas. 

What is it bad for: Within former forestry areas bramble and thistle regrowth have created 

problems. Thistle can be controlled by weed wiping, but because bramble is a creeping plant it can 

only be practically controlled by herbicide spraying. Budgeting for chemical input for at least five 

years after treatment to allow for the control of problem species is advised.   

What we don’t know: The long-term impact on specialist plants and invertebrates communities. 
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