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SUMMARY 

 Background & Methods 

o The turtle dove (Streptopelia turtur) is declining faster than any other bird in 

England (by 91% since 1995), and hence appears on the Section 41 list of species 

considered by the Secretary of State as being ‘of principal importance for the 

conservation of biodiversity in England’.  

o In England, declines have been linked to a reduction in availability of nest sites 

and foraging habitat, which are likely to have adversely impacted reproductive 

output.  

o To help redress the loss of key habitats, the Operation Turtle Dove partnership 

have developed the Turtle Dove Package (TDP): a suite of options tailored to 

meet the needs of breeding turtle doves: accessible seed-rich foraging habitat 

close to suitably managed scrub and hedgerows providing safe nesting habitat. 

o Initially, the TDP has been deployed via selected HLS agreements in eastern 

England with recent nearby records of turtle doves. 

 Results 

o 20 TDP agreements in Suffolk and south Norfolk were each surveyed twice 

between 11
th

 May and 31
st
 July 2015.  

o The occupancy and abundance of turtle doves within a 1km
2
 at each TDP 

agreement were recorded, as well as the extent of land parcels of crops, agri-

environment scheme (AES) options and other non-cropped habitat. Fine-scale 

vegetation assessments of potential turtle dove nesting and foraging habitat (both 

AES and non-AES) that fell within the core 1km
2
 area were also conducted. 

o Turtle doves were recorded on nine out of 20 agreements. A total of 13 territorial 

birds were recorded (maximum two territorial birds per agreement). 

o There was a tendency for tetrads occupied by turtle doves to have greater total 

area of potential turtle dove foraging habitat. Tetrads occupied by turtle doves had 

a marginally significantly greater area of option HK15 Maintenance of grassland 

for target features and there was a tendency for turtle dove abundance to be 

greater on squares with more HK15. There was a tendency for turtle dove 

abundance to increase with increasing area of bespoke HF4 Nectar flower mixture 

option. 

o Based on fine-scale vegetation assessments, 28% of TDP foraging options were 

classified as suitable (although not optimal) for feeding. Only a very small 

number of TDP nesting options were provided (of which none were assessed 

suitable), although 67% of non-AES nesting habitat was classified as suitable. 

o 80 % of TDP agreements, within the core 1km
2
, contained potential nesting and 

foraging habitat in close proximity (< 150 m). This falls to 45 % of agreements 

when only suitable nesting and foraging habitat are considered. The mean closest 



distance between nesting and foraging habitat (both potential and suitable) did not 

differ significantly between turtle dove occupied and unoccupied sites. 

 Conclusions 

o The findings of this report represent the first assessment of whether the TDP (as 

implemented through HLS) achieves its goals, and provides an indication of the 

effectiveness of the bespoke species package concept, which will be rolled out 

more widely for turtle doves (and other target bird species), in Countryside 

Stewardship agreements starting from 2016.  

o Turtle dove occupancy was 64.3%, when controlling for the 70 % detection rate 

of the survey methodology (cf. 45% uncorrected occupancy). This is reasonable 

when considered against the backdrop of an ongoing rapid decline in England of 

91% since 1995. 

o 1-2 years after the implementation of the TDP, there were some indications that 

turtle dove occupancy and abundance were positively associated with agreements 

containing some foraging habitat that delivered suitable conditions. 

o However, in most cases the conditions on the foraging habitat were not optimal; 

in particular, management that guarantees that the birds can gain access to the 

ground needs to be increased or improved. Most agreements provided potential 

(although not suitable) nesting habitat in close proximity to foraging sites: an 

essential requirement for juveniles in the first few weeks after leaving the nest. 

o For nesting habitat, the very small number of TDP options being deployed made it 

hard to assess their delivery, although existing non-AES nesting habitat present on 

the survey sites was often suitable. 

o A future resurvey will be necessary to further assess the quality of the habitat 

management as the agreements mature, and to enable assessment of trends in 

abundance of turtle doves on the TDP sites compared to those in the wider-

countryside (as measured by a sample of BBS 1km
2
).  

  



INTRODUCTION 

The turtle dove (Streptopelia turtur) is declining faster than any other bird in England (by 91% 

since 1995) and is one of 52 birds listed on Section 41 and hence, considered by the Secretary of 

State as ‘of principal importance for the conservation of biodiversity in England’. Similar 

downward trends are apparent in most European countries and this has led to the IUCN re-

classifying the global conservation status of turtle doves to “vulnerable” (and “near-threatened” 

in the EU27). Agri-environment schemes (AES), via the provision of sympathetic land 

management, are a key mechanism for delivering suitable foraging and nesting habitat for this 

species. However, Environmental Stewardship has failed to stabilise the population decline, and 

there is no evidence that trends on generic Environmental Stewardship agreements (ELS or HLS) 

are significantly different to those on farms outwith AES (Baker et al., 2012; Bright et al., 2015; 

RSPB and BTO unpublished data). 

Therefore, a new approach of bespoke management options and integrated provision of key 

resources, delivered via the Turtle Dove Package (TDP) of HLS options, has been developed by 

Natural England. The TDP aims to provide two key habitat types, the loss of which has been 

linked to turtle dove decline in England: accessible seed-rich foraging habitat (e.g. cultivated 

uncropped field margins or bespoke modified nectar mixes; Dunn et al., 2015) close to suitable 

scrub and hedgerows that provide safe nesting habitat (e.g. management of high environmental 

value hedgerows or creation of successional areas and scrub). The package has been promoted 

through the Operation Turtle Dove partnership and deployed via HLS agreements in localities in 

eastern England with recent records of turtle doves.  

This work programme (Module 2 of the Farmland birds work programme 2015/16 – Work 

Package 1) will provide the first evaluation of the TDP, and takes place within the first two years 

of TDP agreements being drawn up. The objectives of Module 2 were to: 

1. Assess whether bespoke HLS management delivers suitable nesting and foraging habitats 

for turtle doves 

2. Assess whether turtle dove occupancy and abundance were related to the amount and 

characteristics of TDP (or other AES) options and other crops and habitats within a core 

1km
2
 of the agreements 

3. Assess whether deployment of the Turtle Dove HLS Package can halt or reverse 

population decline at the farm scale (noting that this will require a subsequent re-survey 

to be delivered under a separate contract) 

Here we report on our progress against these objectives. 

METHODS 

Site selection 



20 HLS agreements providing the TDP in Suffolk and south Norfolk (Figure 1) were surveyed 

on two occasions between mid-May and late July 2015. The number of agreements surveyed was 

close to the maximum that could be covered in the time allowed. HLS agreements were chosen 

with the assistance of local NE advisors, and effort was made to select agreements that were 

representative of the population of TDP agreements, in terms of the range of management 

options provided. First visits were conducted between 11
th

 May and 19
th

 June, and second visits 

between 22
nd

 June and 31
st
 July. 

 
Figure 1: Location of HLS agreements providing the TDP 

that were surveyed during 2015 (red circles: turtle doves 

present; black circles: turtle doves absent). 

 

Territory mapping core 1km
2
 

On each visit, surveys covered all land in the HLS agreement within a core 1km
2
, defined to 

encompass as many blocks of different AES options potentially beneficial to turtle doves as 

possible. A 1km
2
 unit was used as it can be readily covered by one observer in a single early 

morning visit, when territorial activity is at its peak (Dunn & Morris 2012). It is also known that 

an area of 1km
2
 can contain multiple territories if the habitat is good: Murton (1968) recorded 4-

9 pairs per 0.65 ha near Cambridge, whilst Browne & Aebischer (2001) recorded a territory 

range size of 1.64 – 4.58 ha (mean 2.68 ± 0.17 ha) from sites in Eastern England where 

additional seed food was provided. 

On both visits, early morning surveys were conducted to determine the location and density of 

territorial turtle doves and the presence of foraging adults and juveniles. We used a turtle dove 



territory mapping protocol closely based on the methodology used by Dunn & Morris (2012) and 

during subsequent surveys of turtle dove trial plots and control farms during 2011-14 (Dunn et 

al., in prep a). On each visit a complete area search (Wotton et al., 2004) of all suitable habitat 

within the 1 km
2
 was conducted. Areas with obviously unsuitable habitat (e.g. large open fields 

with uniform tall, dense crops and very short hedgerows) were not surveyed. The edge of all 

suitable habitat was slowly walked and any turtle dove seen or heard were recorded on maps 

using standard CBC activity codes (Marchant et al., 1990, Bibby et al., 2000). Surveys started at 

sunrise and lasted a maximum of two hours, as vocal activity is markedly reduced after this time 

(Calladine et al., 1999). The route walked was reversed between visits, and surveys were not 

conducted during poor visibility, rain or strong wind (> Beaufort 4). The presence of 

avian/mammalian predators or bird species that may compete for food or transmit disease were 

also recorded (woodpigeon, collared dove, stock dove, feral pigeon, sparrowhawk, buzzard, 

other raptors, black-headed gull, other gulls, magpie, carrion crow, rook, jackdaw, jay, pheasant, 

red-legged partridge, grey partridge, mammalian predators). 

Habitat mapping core 1km
2
 

At each of the surveyed TDP agreements, within the 1km
2
, we recorded all land parcels of crops, 

AES options and other non-cropped habitat (including small and linear features such as tracks, 

field margins, fallows and areas of failed/poorly established vegetation suitable for foraging 

turtle doves) on A3 paper maps. We also recorded field boundary sections and areas of scrub and 

trees. These features were mapped during any initial site visit and the first survey visit, and crop 

types and AES options were verified with information provided by Natural England and through 

discussions with agreement holders. All habitat parcels and boundary sections mapped at each 

TDP agreement were subsequently entered into ArcGIS. 

Fine-scale vegetation assessment of turtle dove habitats 

i) Key habitats assessed 

The HLS habitat management options that are designed to provide essential foraging habitat of 

sufficiently high quality to confer benefits for turtle doves, i.e. the TDP foraging options, are: 

 HF20 Cultivated fallow plots or margins for arable plants (rotational or non-rotational) 

 HF4 Nectar flower mixture with bespoke modified management for turtle doves 

 (H)EF11 Uncropped cultivated margins for rare plants 

 (H)EF13 Uncropped cultivated areas for ground nesting birds on arable land 

In addition, a number of ELS/HLS options are not regarded as TDP options but may nevertheless 

confer some benefits to foraging turtle doves, including:  

 HK6 Maintenance of species-rich, semi-natural grassland 

 HK7 Restoration of species-rich, semi-natural grassland 

 HK8 Creation of species-rich, semi-natural grassland 



 HK15 Maintenance of grassland for target features 

 HK16 Restoration of grassland for target features 

 HK17 Creation of grassland for target features 

The guidelines for these options, as provided in the ELS and HLS handbooks (Natural England, 

2013a; 2013b), are detailed in Appendix 1 (with equivalent Countryside Stewardship guidelines 

in Appendix 3). Other habitats not managed under AES, but that may still provide suitable 

habitat for foraging turtle doves, were also considered for fine-scale vegetation assessments (e.g. 

low-input grassland not cut for silage, flower and grass margins, paths with patchy vegetation, 

fallow areas). 

The HLS habitat management options that are designed to provide nesting habitat of sufficiently 

high quality to confer benefits for turtle doves, i.e. the TDP nesting options, are: 

 HB11 Management of hedgerows of very high environmental value (both sides) 

 HB12 Management of hedgerows of very high environmental value (one side) 

 HC15 Maintenance of successional areas and scrub 

 HC16 Restoration of successional areas and scrub 

 HC17 Creation of successional areas and scrub 

The guidelines for these options, as provided in the ELS and HLS handbooks (Natural England, 

2013a; 2013b), are detailed in Appendix 2 (with equivalent Countryside Stewardship guidelines 

in Appendix 3). Other habitats not managed under AES, but that may still provide suitable 

habitat for nesting turtle doves, were also considered for fine-scale vegetation assessments (e.g. 

tall, wide hedges, areas of scrub and other woody habitats). 

ii) Selection of habitat blocks for fine-scale vegetation assessments  

On each of the two visits, following completion of territory mapping, we conducted fine-scale 

vegetation assessments of potential turtle dove nesting and foraging habitat (both AES and non-

AES) that fell within the core 1km
2
 area.  

We aimed to conduct fine-scale vegetation assessments in all foraging habitat blocks and all 

nesting habitat blocks / boundary sections within the core 1km
2
 (see Tables 2 & 3 for 

explanations of what constitutes a habitat block / boundary section). However, where large 

numbers of blocks / sections of potential habitat were present within the core 1km
2
, assessments 

were carried out on a subset of these habitats, using the following criteria: 

 Where more than one HLS option type was managed for foraging turtle doves, a 

minimum of one block of each type of foraging habitat present was surveyed (although 

where feasible we aimed to survey multiple blocks of the same option type); 

 Where only one HLS option type was managed for foraging turtle doves, a minimum of 

two blocks (replicates) of the same option type, if present, was surveyed; 



 Where suitable habitat for foraging turtle doves was available but not managed as an HLS 

option, a minimum of two blocks, if present, were surveyed; 

 Where HLS option management existed for nesting turtle doves, a minimum of two 

habitat blocks / boundary sections, if present, were surveyed; 

 Where suitable habitat for nesting turtle doves was available but not managed as HLS 

options, a minimum of two habitat blocks / boundary sections, if present, were surveyed.  

 

iii) Bird transects on habitat blocks for fine-scale vegetation assessments 
Before all fine-scale vegetation assessments at nesting and foraging blocks (see below) a transect 

was walked to flush any turtle doves (and competitor species) using the area, and their use of the 

habitat block was recorded. In addition, turtle doves seen or heard within 500m of surveyed 

habitat blocks were recorded on maps. 

 

iv) Fine-scale vegetation assessment  

Within selected foraging habitat blocks, fine scale vegetation assessment was conducted within a 

0.5 m quadrat at four sampling points along a transect across the foraging plot as per Dunn et al. 

(2015). Two sampling points within the foraging plot were ~2 m from the edge of the block, at 

opposite ends, and two sampling points were relatively close to the centre of the foraging plot. At 

each of the four sampling points we recorded: 

a) Percentage bare ground cover (visual estimate from above) on a four point categorical 

scale (0: Absent; 1: < 10%; 2: 10-50%; 3: > 50%);  

b) Percentage vegetation cover for sown (if relevant) and non-sown herbs and grasses 

(visual estimate from above) on a four point categorical scale (0: Absent; 1: < 10%; 2: 

10-50%; 3: > 50%); 

c) Maximum vegetation height, measured as the highest point at which the vegetation 

touched a sward stick placed within the quadrat. 

In addition, standing seed samples were taken from a 20 cm x 20 cm sampling square placed 

immediately outside each quadrat, with seeds from different species stored separately (with the 

exception of grass species, which were combined). Seed samples were subsequently processed 

at RSPB Hope Farm. Seeds of each species (or grasses combined) were extracted from sampling 

bags, weighed, and dried in an oven (GENLAB MINO/50) over consecutive days until their 

mass stabilised and dry weight could be recorded. 

At selected nesting habitat blocks / boundary sections, fine-scale vegetation assessment was 

conducted at four points evenly spaced along the perimeter (a minimum of 10 m apart, but with 

greater separation for larger blocks / longer boundaries). At each of the four sampling points we 

recorded height and width estimates, and the presence of climbing plants on a four point 

categorical scale (0 < 10 %; 1: 10-25 %; 2: 26-50 %; 3: > 50%;). 



Evaluating TD-suitability of habitat 

We used data collected during fine-scale vegetation assessments to identify which habitat blocks 

provided TD-suitable foraging or nesting habitat.  

Foraging habitat blocks were classified as TD-suitable if, on at least one visit, they a) contained 

seed known to feature in turtle dove diets, as identified in published literature (Murton et al. 

1964, Browne & Aebischer 2003) and by molecular analyses of faecal samples (Dunn et al., in 

prep b) (species listed in Appendix 4), and b) had at least one quadrat with a bare ground cover 

score of 2 (10-50% bare ground) or 3 (>50% bare ground). Due to time constraints and the 

difficulty of accurate identification, we did not identify grass seeds to species or genus. 

However, since a number of grasses feature in turtle dove diets (e.g. Poa spp., Agropyron spp., 

Festuca spp.), we considered the presence of grass seeds to qualify a plot as TD-suitable. A 

stricter set of suitability criteria that included only the most favoured arable plants and ground 

conditions (plots with a bare ground score of 3) identified by Browne and Aebischer (2003), 

resulted in only four foraging blocks being identified as optimal (two HF20 blocks, one bespoke 

HF4 block, and one non-AES fallow block).  

Nesting habitat blocks were classified as TD-suitable if, on at least one visit, they a) were at least 

3m tall, b) were at least 4m wide, and c) had climbing plants present (see Countryside 

Stewardship turtle dove bespoke species guidance in Appendix 3). 

Analysis of habitat correlates of turtle dove occupancy 

All statistical analyses were generalised linear models (GLMs), with either binomial (for 

occupancy models) or Poisson (for abundance models) error distributions, performed in R v.3.2.1 

(R Development Core Team, 2016). 

To investigate whether TD occupancy and abundance were related to habitats within the core 

1km
2
, we ran separate models with each of the following explanatory variables: area of cereal 

crops, area of break crops, area of non-AES grassland, area of woodland, area of buildings, area 

of water bodies, area of total potential foraging habitat (within and outwith AES management), 

area of potential foraging habitat provided by AES options (within or outwith the TDP), area of 

potential foraging habitat provided by the TDP alone, and mass (length x breadth in m
2
) of total 

potential nesting habitat (there were not sufficient AES or TDP nesting options to run models 

with these alone). We also ran a multivariate GLM with all of the above habitat types, plus one 

model with only total potential foraging habitat and total potential nesting habitat as explanatory 

variables, to check there were no significant correlates of occupancy when all variables are 

considered together. For individual AES options with sufficient data, we also ran occupancy and 

abundance models with area of option as the explanatory variable.  

We investigated whether TD occupancy and abundance were related to the fine-scale vegetation 

characteristics across all blocks of potential foraging habitat within an agreement. We included 



average maximum vegetation height (cm), sum of dried seed weight (g) for all recorded plant 

species featuring in turtle dove diet, and bare ground coverage (the maximum categorical score 

recorded on that agreement) as explanatory variables in a GLM. We ran separate models for each 

visit, as a GLMM with visit as an additional fixed effect and farm as a random effect did not 

converge.  

RESULTS 

TD occupancy and abundance 

Turtle doves were recorded on nine out of 20 agreements surveyed (Figure 1). On these nine 

farms, a total of 13 territorial birds were recorded (maximum two territorial birds per farm). 

There was little indication of geographical patterning in the locations of occupied and 

unoccupied sites, although all three sites surveyed in and around the Gipping Valley (mid 

Suffolk) were occupied. Occupancy was 45%, rising to 64.3% when controlling for the 70% 

detection rate of the survey methodology (Calladine et al., 1999; Dunn & Morris 2012). 

Habitat Characteristics of HLS 1km
2
 

The major habitat types identified during 1km
2
 habitat surveys are reported in Table 1. Cropped 

habitat constituted the largest area at 836 ha (across all 20 sites), followed by non-cropped 

habitat at 616 ha, with potential turtle dove habitat being available over 311 ha.  

Identifying TD-suitable foraging and nesting habitat  

The number of different foraging and nesting habitat blocks on which fine-scale vegetation 

assessments were conducted, and the number identified as TD-suitable, are summarised in 

Tables 2 & 3. For foraging habitat, across all habitat types, 19 out of 62 blocks (31%) were 

classified as TD-suitable. For TDP AES options 10 out of 36 blocks (28%) were TD-suitable, for 

non-TDP AES 4 out of 16 blocks (25%) were TD-suitable, and for non-AES habitat blocks 5 out 

of 10 blocks (50%) were TD-suitable. For nesting habitat, across all habitat types 18 out of 31 

blocks (58%) were TD-suitable. While 18 out of 27 non-AES nesting habitats (67%) were TD-

suitable, 0 out of 3 TDP AES options and 0 out of 1 non-TDP AES options were TD-suitable. 

Table 1: Total area (ha) of main habitat types within the core 1km
2
, summed across the 20 TDP 

sites. 

Habitat type Total area (ha) 

  

Arable Crops habitat 836 

  

Cereal crops (including spring and autumn sown wheat and barley) 588 

Break crops (including oil seed rape, beans, sugar beet) 248 

  



Grass & Non-cropped habitat 616 

  

Non-AES grassland 280 

Woodland (includes all wooded areas) 189 

Built-up areas (including houses & gardens, roads and buildings) 131 

Water-bodies (including ponds, moats, lakes, reedbed) 16 

  

Potential turtle dove habitat 311 

  

All TD-relevant AES options (includes TDP AES options and Non-

TDP AES options listed in Tables 2 and 3) 

202 

TDP AES options (includes all TDP AES options listed in Tables 2 

and 3)  

68 

Non-AES TD habitat 41 

  

 

Table 2: The number of different blocks of foraging habitat types (and the number of different 

farms on which they occurred) that underwent fine-scale vegetation assessment. Habitat types 

are partitioned by whether they are TDP options, non-TDP AES options, or non-AES habitat. 

TDP options are those ELS/HLS options that are provided via the Turtle Dove Package, and 

therefore in theory should provide suitable turtle dove foraging habitat. Non-TDP AES options 

are those ELS/HLS options not part of the Turtle Dove Package but that have potential to 

provide suitable turtle dove foraging habitat if managed in certain ways. Non-AES habitats are 

any habitats that appeared, on quick-assessment, to provide suitable turtle dove foraging habitat 

but that are not provided as part of an AES. The number of blocks of each habitat type that 

achieved suitable habitat status in reality (see criteria detailed in methods) is indicated in 

brackets. 

Foraging habitat type Number 

(suitable) 

habitat 

blocks  

Number 

farms 

 

TDP options
 

 

 

36 (10) 

 

HF20 Cultivated fallow plots or margins for arable plants 18 (8) 12 

HF4 Nectar flower mixture bespoke modified management for turtle 

doves 

9 (2) 7 

(H)EF11 Uncropped cultivated margins for rare plants
1
 6 (0) 4 

(H)EF13 Uncropped cultivated areas for ground-nesting birds on arable 

land 

3 (0) 2 

 

Non-TDP AES options 

 

 

16 (4) 

 



HK6 Maintenance of species-rich, semi-natural grassland 2 (0) 1 

HK7 Restoration of species-rich, semi-natural grassland 0 0 

HK8 Creation of species-rich, semi-natural grassland 0 0 

HK15 Maintenance of grassland for target features 4 (0) 3 

HK16 Restoration of grassland for target features 0 0 

HK17 Creation of grassland for target features 1 (0) 1 

HE10 Floristically enhanced grass buffer strips 5 (2) 5 

H(E)E2 4m buffer strips on cultivated land 1 (1) 1 

H(E)E3 6m buffer strips on cultivated land 1 (0) 1 

H(E)F1 Management of field corners 1 (0) 1 

H(E)F1 & H(E)E12 Supplement to add wildflowers to field corners 1 (1) 1 

 

Non-AES habitats 

 

 

10 (5) 

 

Fallow 2 (1) 2 

Grass legume bank 1 (1) 1 

Grass margin 2 (1) 2 

Grass meadow 1 (0) 1 

Grassland 3 (1) 3 

Natural regeneration 1 (1) 1 

   
1
 Five out of these six HF11 plots were autumn cultivated, as recommended in TDP guidance. 

Table 3: The number of different blocks / sections of nesting habitat types (and the number of 

different farms on which they occurred) that underwent fine-scale vegetation assessment. Habitat 

types are partitioned by whether they are TDP options, non-TDP AES options, or non-AES 

habitat. TDP options are those ELS/HLS options that are provided via the Turtle Dove Package, 

and therefore in theory should provide suitable turtle dove nesting habitat. Non-TDP AES 

options are those ELS/HLS options not part of the Turtle Dove Package but that have potential to 

provide suitable turtle dove nesting habitat. Non-AES habitats are any habitats that appeared, on 

quick-assessment, to provide suitable turtle dove nesting habitat but that are not provided as part 

of an AES. The number of blocks / sections of each habitat type that achieved suitable habitat 

status in reality (see criteria detailed in methods) is indicated in brackets. 

Nesting habitat type Number 

(suitable) 

habitat 

blocks / 

sections 

Number 

farms 

 

TDP options 

 

 

3 (0) 

 

HB11 Management of hedgerows of very high environmental value 2 

sides 

2 (0) 1 

HB12 Management of hedgerows of very high environmental value 1 1 (0) 1 



side 

HC15 Maintenance of successional areas and scrub 0 0 

HC16 Restoration of successional areas and scrub 0 0 

HC17 Creation of successional areas and scrub 0 0 

 

Non-TDP AES options 

 

 

1 (0) 

 

EB2 Hedgerow management for landscape (on one side of hedge) 1 (0) 1 

 

Non-AES habitats 

 

 

27 (18) 

 

Hedgerow 7 (3) 6 

Scrub 20 (15) 15 

   
 

Relating TD occupancy and abundance to area of habitat within HLS 1km
2
 

The importance of broad-scale habitat categories and individual AES options (regardless of 

whether fine-scale measurements classified them as turtle dove suitable) for turtle dove 

occupancy and abundance on the HLS 1km
2
 was investigated (Table 4). There was a tendency 

for squares occupied by turtle doves to have greater total area of turtle dove foraging habitat 

(TDP, AES and non-AES combined; Table 4). Turtle dove abundance was not affected by total 

area of foraging habitat. Squares occupied by turtle doves did not differ significantly from 

unoccupied squares in area of AES foraging habitat, area of TDP foraging habitat alone, or mass 

of total (TDP, AES and non-AES combined) nesting habitat (Table 4). Likewise turtle dove 

abundance was unrelated to these measures. Neither turtle dove occupancy nor abundance 

depended on area of cereal, area of break crops, area of non-AES grassland, area of woodland, 

area of buildings, or area of water bodies (Table 4). Running a multivariate GLM with all 

variables included did not quantitatively change results, although the tendency for squares 

occupied by turtle doves to have greater total area of turtle dove foraging habitat disappears (z = 

1.039, p = 0.299). This tendency also becomes weaker when this term is included in a model 

with mass of nesting habitat as the only other explanatory variable (z = 1.644, p = 0.1001). 

When considering individual AES options, squares occupied by turtle doves had marginally 

significantly greater area of option HK15 (Maintenance of grassland for target features; z = 

1.956, p = 0.0504; Figure 2), and there was a tendency for turtle dove abundance to be greater on 

squares with more HK15 (z = 1.756, p = 0.0791). There was also a tendency for turtle dove 

abundance to increase with increasing area of bespoke HF4 option (Nectar flower mixture for 

turtle doves; z = 1.663, p = 0.0963). 

Relating TD occupancy and abundance to area and characteristics of suitable foraging and 

nesting habitat  



Having identified TD-suitable foraging and nesting habitat from the fine-scale vegetation 

assessments, we investigated the importance of these habitats for turtle dove occupancy and 

abundance. From the habitat blocks assessed in the field, we found no relationship between the 

area of suitable foraging habitat, or mass of suitable nesting habitat, and turtle dove occupancy or 

abundance (Table 4). We did not have sufficient sample sizes to conduct these analyses at an 

option-level. We further investigated the importance of foraging plot vegetation characteristics 

for TD occupancy and abundance. On either visit, the probability of a tetrad being occupied by 

turtle doves was not dependent on vegetation height, seed weight, or bare ground cover across all 

assessed blocks of foraging habitat (Table 4). Likewise, turtle dove abundance was un-influenced 

by these variables on either visit (Table 4). 

Table 4: Results of GLMs investigating the importance of habitat, and foraging plot 

characteristics, for turtle dove occupancy and abundance on 1 km
2
 

 Occupancy models Abundance models 

 z-value p-value z-value p-value 

     

Potential turtle dove habitat     

Total area foraging habitat
1
 1.696 0.0898 1.533 0.1253 

Area AES foraging habitat 1.570 0.116 1.531 0.1257 

Area TDP foraging habitat 0.467 0.64 0.932 0.3513 

Total mass nesting habitat
1
 0.883 0.377 0.699 0.485 

     

Broad-scale habitat     

Area of cereal -0.319 0.750 -0.265 0.791 

Area of break crops 0.579 0.562 0.725 0.468 

Area of non-AES grassland -0.461 0.645 -0.180 0.857 

Area of woodland 0.517 0.605 0.479 0.632 

Area of buildings -1.327 0.184 -1.334 0.182 

Area of water bodies 0.173 0.863 0.155 0.877 

     

Suitable turtle dove habitat     

Total area foraging habitat
1
 -0.077 0.938 0.374 0.709 

Total mass nesting habitat
1
 0.815 0.415 0.401 0.688 

     

Foraging plot characteristics    

Vegetation height (visit 1) -1.125 0.261 -1.085 0.278 

Vegetation height (visit 2) 0.139 0.890 0.483 0.629 

Seed weight (visit 1) 0.122 0.903 0.829 0.407 

Seed weight (visit 2) 1.461 0.144 1.556 0.120 

Bare ground cover (visit 1) 0.002 0.998 0.003 0.998 

Bare ground cover (visit 2) 0.006 0.996 0.003 0.997 

     
1
 Total area / mass includes all TDP, AES and non-AES habitat blocks; see Table 2 for full explanation. 



 

Figure 2 Mean (± SE) area (ha) of option HK15 (Maintenance of grassland for target features) 

within 1 km
2
 on TDP farms with turtle doves absent and present. 

Proximity of potential and suitable foraging and nesting habitat 

Sixteen out of 20 TDP sites (80 %), within the core 1km
2
, had potential foraging and nesting 

habitat within close proximity (< 150 m). Of those that did not have such habitat within close 

proximity, none were occupied by turtle doves. The mean closest distance between potential 

foraging and nesting habitat was not significantly less at turtle dove occupied than turtle dove 

unoccupied sites (10.74 m vs. 24.46 m; t = 0.82, p = 0.43): the distances on both strata are well 

within the dispersal capabilities even of less-mobile newly fledged juveniles. 

However, when limiting proximity analyses to suitable habitat only, 9 out of 20 TDP sites (45 %) 

had suitable foraging and nesting habitat within close proximity (< 150 m). Of those that did not 

have suitable habitat in close proximity, five sites were not occupied by turtle doves and six sites 

were. Mean closest distance between suitable foraging and nesting habitat remained statistically 

similar on turtle dove occupied compared to turtle dove unoccupied sites (t = 0.84, p = 0.43: 

occupied 268.31 m; unoccupied. 129.36 m) In both cases this distance was notably greater than 

when considering potential habitat, and also greater than the mean foraging distance of 127 m 

reported for the first 17-18 days after juveniles leave the nest (Dunn et al. 2016). 

DISCUSSION 

Here, we present the results of the first assessment of the Turtle Dove Package (TDP), in which 

we evaluate whether bespoke HLS management is delivering suitable nesting and foraging 

habitats for turtle doves, and whether turtle doves are selecting areas with bespoke management. 



The third objective of this evaluation, whether the TDP can halt/reverse population decline at a 

farm scale, will be reported on in the event of subsequent re-survey(s). 

In relation to the first objective, assessing whether suitable nesting and foraging habitat is being 

delivered, we found that management of options could be improved to better deliver key 

resources. For foraging habitat, a very small percentage of TDP options (28%) achieved suitable 

seed and bare ground provision. For nesting habitat, the very small number of TDP options being 

deployed made it hard to assess their delivery, although existing non-AES nesting habitat present 

on the survey sites was often suitable (in 67% of habitats assessed). The percentage of sites 

providing potential nesting and foraging habitat in close proximity, which is important for 

juveniles in the immediate post-fledging period (Dunn et al. 2016), is high (80%). However this 

achievement is currently reliant on the provision of nesting habitat outside of the TDP (and 

frequently outside of AES entirely), and the percentage of sites falls to 45% when considering 

suitable habitat only. The fact that potential nesting and foraging habitat is being provided in 

close proximity suggests that options are being appropriately located when agreements are drawn 

up, a testament to the advice provided to agreement holders by advisers. However, the fact that 

suitable nesting and foraging habitat is less often in close proximity suggests that habitats are not 

always being appropriately managed, once in place, or, in the case of nesting habitat, that a 

suitable tall, dense structure has yet to develop. 

In relation to the second objective, assessing whether turtle doves are selecting areas with 

bespoke management, we found some (albeit weak) indication that turtle doves associated with 

foraging habitat provision (e.g. relationships between turtle dove occupancy/abundance and areas 

of options HK15 and bespoke HF4). This is despite the short time that some of these options 

have been on the ground (all TDP agreements surveyed were drawn up in 2013/14), with 

grassland options often taking a number of years to develop species-rich swards that will 

increase the abundance and diversity of seed food. Nevertheless, the suitability of some TDP 

options (e.g. bespoke HF4) should be apparent over short time-scales (within one year) and it is 

therefore appropriate to assess options within two years of agreements being drawn up. 

Interestingly, despite the relationship between turtle dove occupancy/abundance and area of 

HK15, none of the HK15 habitats that underwent assessment were classified as suitable foraging 

habitat (Table 2). The grounds for this classification were on the basis of low bare ground cover 

scores (< 10 %), rather than because they weren’t providing seed. Perhaps the short sward 

structure within this option means HK15 is still able to provide accessible foraging areas for 

turtle doves, despite the relative absence of bare ground. Certainly, use of grassland by foraging 

turtle doves is consistent with records from the 1950s and 1960s of them frequenting hayfields 

and clover crops early in the season (Murton et al., 1964). There is no indication that turtle doves 

are responding to nesting habitat on these sites. 

The occupancy figures we report for the surveyed TDP sites (45% rising to 64.3% when 

correcting for detection rate) are similar to those reported by Dunn & Morris (2012; 48% rising 

to 66% when correcting for detection rate). The 34% rate of loss reported by Dunn & Morris 



(2012) occurred over a two-year period, whilst the 35.7% rate of loss we report here occurred 

over an estimated three- to four-year period (assuming sites had turtle dove records a maximum 

of two years prior to the TDP agreement being drawn up, and that TDP agreements were one- to 

two-years old at time of survey). However, in some cases TDP agreements may have been 

targeted at sites on the basis of Bird Atlas 2007-11 records (Balmer et al. 2013), in which case 

the most recent nearby turtle dove records could have been from as long ago as 2007 (i.e. six 

years prior to agreement start dates). Given the variable quality of data used to target TDPs (i.e. 

whether dependent on recent farm-scale surveys or more historic Atlas records at a tetrad level), 

the ephemeral/dispersive nature of the species (turtle dove have low philopatry between years; 

Browne & Aebischer 2004), and that the population in England is in the midst of an ongoing and 

rapid decline (- 91% between 1995 and 2013: Harris et al. 2015), our reported 35.7% rate of loss 

is reasonable. Indeed, assuming a conservative annual rate of decline of 13% (derived from 91% 

decline over 18 yrs; the annual rate of decline may in fact be greater over recent years) for 4 

years we could expect 8.5 out of our 20 TDP sites (i.e. 42.5%) to no longer be occupied by turtle 

doves. 

A future resurvey will be needed to enable evaluation of population trends over time, and to 

consider whether trends are more favourable on sites providing bespoke management for turtle 

doves compared to those in the wider-countryside (as measured by a sample of BBS 1km
2
). Such 

resurveys will also be important for assessing vegetation in nesting and grassland foraging 

habitats as they mature, and as agreement holders become more experienced in managing the 

habitat appropriately. 

Implications for advice and guidance 

 There is currently a strong reliance on non-AES scrub for providing suitable turtle dove 

nesting habitat. There may be some merit in advising this habitat go into AES, to protect 

the continued availability of suitable turtle dove nesting habitat. 

 We found some evidence that turtle doves associate with appropriately managed 

grassland. It may be worth referring to the importance of this habitat for turtle doves in 

the Countryside Stewardship bespoke species guidance, and identifying suitable 

prescriptions to be applied under option GS13 Management of grassland for target 

features.  

 Although the TDP succeeds in providing potential nesting and foraging habitat in close 

proximity, the suitability of these habitats is rarely optimal. We recommend on-going 

guidance to ensure the continued appropriate management of this habitat for turtle doves, 

beyond option establishment. 

 In some cases, targeting of TDP agreements may have relied on relatively dated turtle 

dove records. The guidance over targeting should be clarified with, where possible, the 

most up-do-date turtle dove records being used to target agreements (ideally to sites with 

records of turtle dove within the last two years). 
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APPENDICES 

Appendix 1: ELS/HLS options providing potential turtle dove foraging habitat (provided within 

and outwith the TDP), as detailed in NE’s ELS and HLS handbooks (Natural England, 2013a; 

2013b). In the case of option HF4 with bespoke management for turtle doves, written guidance 

on the composition of the mix was provided elsewhere (http://operationturtledove.org/wp-

content/uploads/2013/05/Turtle-Dove-Advisory-Sheet-Farms.pdf), and management guidance 

was communicated directly by advisors. 

Option 

code 

Option name Option description 

   

TDP AES options 

HF20 

 

Cultivated fallow plots or 

margins for arable plants 

(rotational or non-

rotational) 

This option is used to create opportunities for rare 

arable plants to germinate, flower, set seed, and 

complete their life-cycle. Management must include 

cultivation to establish a firm, fine tilth, either in 

autumn or in spring – depending on the rare arable 

plants being targeted. The fallow plot or margin must 

be retained for an agreed period without the use of 

pesticides and fertilisers. This option must not be 

located on land parcels identified on the FER/FEP map 

as being at risk of soil erosion. 

 

HF4 Nectar flower mixture with 

bespoke modified 

management for turtle 

doves 

 

Sow a nectar flower mixture containing 25 % early 

English vetch, 20 % birdsfoot trefoil, 20 % early white 

clover, 20 % black medick, 10 % early red clover, 5 % 

fumitory at a rate of 15 kg/ha (6 kg/acre). 

 

Vegetation structure should be kept open, with 

decisions on the frequency and timing of management 

occurring on a site-by-site basis. 

 

(H)EF11 Uncropped cultivated 

margins for rare plants 

These margins will provide beneficial management for 

rare arable plants, insects and foraging sites for seed 

eating birds. It is better to avoid locating these margins 

where you have a grass weed problem. Where run-off 

is a problem, a grass buffer should be considered. The 

option will provide greatest benefit on sandy, shallow, 

chalky or stony soils. 

 

For this option you must comply with the following: 

 Cultivate an arable field margin annually in 

either spring or autumn to a depth of about 

15cm (6 inches). 

http://operationturtledove.org/wp-content/uploads/2013/05/Turtle-Dove-Advisory-Sheet-Farms.pdf
http://operationturtledove.org/wp-content/uploads/2013/05/Turtle-Dove-Advisory-Sheet-Farms.pdf


 Varying the depth and time of cultivation may 

help prevent the build up of undesirable weeds, 

but should always be managed according to the 

requirements of the target species. 

 Margins should be 3m-6m wide. They can be 

relocated within the same field to avoid the 

build up of pernicious weeds. 

 Do not apply any fertilisers or manures. 

 Where a severe pernicious weed problem has 

developed, targeted broad-spectrum herbicides 

can be used, once annual species have set seed 

(typically in September). Before then, only 

apply herbicides to spot-treat or weed-wipe for 

control of injurious weeds (i.e. creeping and 

spear thistles, curled and broad-leaved docks or 

common ragwort) or invasive non-native 

species (e.g. Himalayan balsam or Japanese 

knotweed). 

 

(H)EF13 Uncropped cultivated areas 

for ground nesting birds on 

arable land 

This option provides breeding sites for ground-nesting 

farmland birds such as lapwing. In addition, it can 

provide foraging habitat for other declining birds such 

as grey partridge, turtle dove, skylark, yellow wagtail, 

linnet, yellowhammer and corn bunting. Brown hare 

may also benefit from this option in predominantly 

arable areas. It will deliver most benefits when sited 

next to a buffer strip, stubble or area planted with wild 

bird seed mix or nectar flower mixtures. Although 

lapwings nest on cultivated land, they feed their chicks 

on extensively managed grassland so placing this 

option next to a suitable grass field should improve 

their breeding success. This option should be used in 

large arable fields, ideally in areas where these species 

have been known to nest. Fields should be chosen 

carefully, avoiding those with pernicious weeds and 

those that are prone to waterlogging. This option must 

not be located on parcels at risk of soil erosion or run-

off (as identified on your FER) or where there are 

archaeological features. 

 

This option can be used in a sequence with the 

overwinter stubble (EF6) to provide a continuity of 

habitat for species such as skylark and corn bunting. 

 

This is a ‘rotational option’. This means it can move 

around the farm within the normal arable rotation or 



stay in a fixed location but the same total hectarage 

must be maintained each year. 

 

For this option, you must comply with the following: 

 The cultivated area must be located on level, or 

slightly sloping ground; in fields larger than 

5ha with an open aspect and at least 100m away 

from woods, in-field and hedgerow trees, 

overhead power-lines and public rights of way 

in order to minimise nest disturbance and 

predation. Do not place in fields bounded by 

tree lines or adjacent to woods, unless the field 

is larger than 10ha. 

 The cultivated area must be at least 1 ha and no 

more than 2.5 ha in size and at least 100 m 

wide. It must be located so as not to generate 

erosion and provide run-off pathways for 

sediment. 

 Create rough cultivated areas using tines or 

discs between 1 February and 20 March, to 

make sure they are in place for the first 

breeding attempts of the farmland birds. Avoid 

cultivating in wet conditions. 

 If the regeneration is dense and exceeds 10 cm 

high in early spring, and no nesting birds are 

present, spray or re-cultivate to restore suitable 

nesting habitat. 

 The cultivated areas must be retained until 31 

July. 

 Undesirable weed species such as blackgrass, 

sterile brome and wild oats must be controlled 

prior to creating the rough fallow, by spraying 

off these areas with a non-selective herbicide. 

 The area must not be used for regular vehicular 

access, turning or storage. There should be no 

tracks, compacted areas or poaching. 

 Do not apply any fertilisers or manures. 

 

Non-TDP AES options 

HK6 Maintenance of species-

rich, semi-natural grassland 

This option is aimed at maintaining grasslands that are 

already species-rich and in good condition by 

continuing, or making adjustment to, the current 

management. 

 



Management must include: 

 Grazing and/or cutting for hay; 

 No ploughing, re-seeding, or installation of new 

drainage; and 

 No heavy poaching. 

 

Other management, including use of organic manures 

and supplementary feeding, will be tailored to each site 

based on the type of grassland and the farming system. 

 

HK7 Restoration of species-rich, 

semi-natural grassland 

This option is used for restoring grasslands that were 

species-rich in the past, but have suffered from 

management neglect or have been agriculturally 

improved. Grasslands that are suitable for this option 

may still have some diversity of grasses and flowers. 

Potential for this option will also depend on soil type, 

pH and soil nutrient status (particularly the amount of 

available phosphorus). 

 

This option will be managed as option HK6, but 

restoration may include scrub clearance, invasive weed 

control and/or seed introduction by an agreed method – 

such as spreading species-rich green hay from a 

suitable nearby site. 

 

HK8 Creation of species-rich, 

semi-natural grassland 

This option is aimed at creating species-rich grassland 

on former arable land, ley grassland or set-aside. The 

creation of species-rich grassland is very demanding 

and will be feasible only in a few situations. Potential 

for this option will depend on soil type, pH and soil 

nutrient status (particularly the amount of available 

phosphorus). This option will normally be targeted at 

sites close to existing species-rich grassland. 

 

Creation of a species-rich grassland will include 

establishing the sward by natural regeneration or using 

a seed source or mixture recommended by your Natural 

England adviser. The sward will need to be cut or 

grazed in the first year to encourage the grasses to tiller 

and to control annual weeds. Once established, 

management will be the same as for HK6. 

 

HK15 / 

HK16 

Maintenance / restoration of 

grassland for target features 

These options will maintain or restore semi-improved 

or rough grassland, which is known to provide good 

conditions for target species and other features. These 



options can also be used to maintain and restore 

moderately species rich, semi-improved and enclosed 

unimproved grassland, but only where this is a local 

target and where the grassland lacks the potential to be 

restored to species-rich, semi-natural grassland (option 

HK7). 

 

They can also be used to manage enclosed species-rich 

or other valuable grassland in the uplands above or 

close to the Moorland Line, for example, upland 

calcareous grassland. They may also provide ongoing 

management for grasslands that have been created 

under classic schemes for objectives such as historic 

environment protection. 

 

Management must include grazing and/or cutting for 

hay. Other management, including fertiliser and 

supplementary feeding, will be tailored to each site 

based on the target species present. 

 

HK17 Creation of grassland for 

target features 

This option is used to create semi-improved or rough 

grassland on former arable, set-aside or temporary 

grassland. 

 

Land parcels under this option will be managed in the 

same way as for option HK15, but creation of the 

grassland will include establishing a grassy sward 

through natural regeneration or by sowing a seed 

mixture recommended by your Natural England 

adviser. 

 

  



Appendix 2: ELS/HLS options providing potential turtle dove nesting habitat 

Option 

code 

Option name Option description 

 

TDP AES options 

 

HB11 / 

HB12 

Management of hedgerows 

of very high 

environmental value (both 

sides) / (one side) 

These options are used to manage hedgerows that 

support target species of farmland birds, insects or 

mammals, such as the tree sparrow, brown hairstreak 

and dormouse. They are also used to maintain 

hedgerows that make a significant contribution to the 

local landscape character and/or are historically 

important boundaries. 

 

Improving the structure of hedgerows through 

sympathetic trimming, and encouraging a diverse range 

of hedges across the farm, including the development of 

a balanced tree population where it is appropriate to the 

local landscape, benefits farmland birds, insects, plants 

and mammals. 

 

Where required, works such as laying, coppicing, 

planting up gaps or establishing new hedgerow trees 

can be funded by a Capital Works Plan. Hedges 

managed under an ELS option may also be eligible for 

HLS capital item payments. 

 

HC15 / 

HC16 / 

HC17 

Maintenance / restoration / 

creation of successional 

areas and scrub 

These options aim to maintain, restore or create a 

succession of scrub habitat. They can be used to provide 

structure in valuable scrub habitats, including sea 

buckthorn on east-coast dune systems and limestone 

pavement in Yorkshire and the North-West. Adjacent to 

woodland these options can be used to enhance or 

maintain the quality of the woodland edge environment.  

 

These options can also be used to provide or enhance 

habitats for specific target species and to protect soils 

and watercourses. Scrub creation is particularly aimed 

at sites where target species already occur and where 

the site is adjacent to existing areas of scrub or 

woodland. Planting will not be allowed on 

archaeological features, on sites of existing wildlife 

value or where trees would be detrimental to the 

landscape. 

 



Management will be tailored in order to maintain, 

restore or create the ideal habitat conditions required by 

a particular target species, or to protect vulnerable soils. 

This may include: 

 allowing scrub to develop naturally; 

 extensive grazing on part, or all, of the site; 

 exclusion of livestock; and 

 coppicing. 

 

 

  



Appendix 3: Extract from Natural England’s Bespoke Species Guidance for Turtle Dove, 

detailing management options available for turtle doves within Countryside Stewardship and 

how these should be implemented (note this document is currently being reviewed and may be 

subject to change). 

Developing a Countryside Stewardship agreement  

The following table summarises the habitat requirements of turtle doves and how these can be 
met by the options available as part of a tailored Higher Tier Countryside Stewardship 
agreement: 

Resource requirement Minimum 
quantity (per 

100 ha of 
farmed land

1
) 

Relevant CS Options  

NESTING: 

Wide hedgerows or areas 
of scrub, at least 3m tall, 
especially those with thorny 
shrubs and climbers 

 

500m–2000m  

 

BE3 Management of hedgerows 

WD7 Management of successional areas and scrub 

WD8 Creation of successional areas and scrub 

FORAGING: 

Marginal strips or plots with 
early-seeding plants that 
retain openness from mid-
April to July, to allow birds 
to access the seeds, ideally 
sited within 300m of 
suitable nesting habitat 

 

2-3 ha 

 

AB1 Nectar flower mix with FM2 Major preparatory 
work capital item and SP9 Threatened species 
supplement 

AB11 Cultivated areas for arable plants 

1 
arable, temporary grass and permanent grass 

Detailed management guidance for the key CS options is given as follows: 

NESTING: Management of hedgerows and scrub as nesting habitat for turtle doves 

Turtle doves select areas of scrub or hedgerows at least 4m wide and at least 3m tall, especially 
those containing standard trees, thorny shrubs and climbers. Depending on the character of the 
hedgerows on the holding, you should strongly consider including the following editable 
prescription for BE3 Management of hedgerows for at least some of the hedgerows where turtle 
doves are likely to breed: 

P71(Higher tier) –Allow [hedge X / hedges XXXX] to reach and then maintain a minimum height 
of [3 m] and a minimum width of [4 m] by year [5]. [Sections that have been gapped up, layed or 
coppiced during the term of the agreement are excluded]. 

As scrub typically matures in 15 years, it is recommended to cut one-fifteenth of the scrub on 
the holding every year or one fifth every third year when using options WD7 and WD8, to 
restore and maintain a varied age structure, including mature areas suitable for nesting. 

Figure 1 – A typical patch of scrub used by turtle doves for nesting 



 

FORAGING: Establishing and managing a tailored nectar mix to provide foraging habitat 
for turtle doves - AB1 Nectar flower mix with SP9 Threatened species supplement 

A tailored management option has been devised by an RSPB/Natural England R&D project 
which aims to provide optimal foraging conditions for turtle doves, ie early-seeding plants known 
to be important in the diet within a sparse sward that enables the birds to have access to the 
seeds on the ground. This can be delivered by a modified version of AB1 Nectar flower mix, with 
the additional costs associated with establishing and managing seed mix met by the payment of 
the SP9 Threatened species supplement (an additional £120/ha per annum). The detailed 
prescriptions that should be included to deliver this tailored option are as follows: 

For AB1 Nectar flower mix: 

P149 – Establish a mixture of [early English common vetch (25% by weight), birdsfoot trefoil 
(20%), early white clover (20%), black medick (20%), early red clover (10%) and fumitory (5%)]. 
Establish [in blocks and/or strips between 1 August and 15 October].  

P152 - Rotationally cut [50% of the plot area each year between 15 June and 7 July]. Do not cut 
the same area in successive years.  

P154 - Cut [the whole area] between [1 September and 30 September], [removing cuttings to 
avoid patches of dead material developing]. 

Additional management of AB1 required for the SP9 Threatened species supplement 
Implementation Plan (text in [] is editable, guidance in italics): 

 Sow the specified mix at a seed rate of [10 - 15] kg/ha. 



On heavier soils, and where there are likely to be problems with pernicious weeds, a sowing 
rate of up to 15 kg/ha is recommended. On lighter soils, a sowing rate of 10 kg/ha is more 
likely to provide a more heterogeneous structure, although both options require the follow-up 
sward management described below. 

 The seed mix should be broadcast and then the plots rolled. 

 The plots should be at least 6 m wide and a maximum area of 1 ha. 

 The plots should be positioned in field corners or margins, on level ground, close to 
suitable turtle dove nesting habitat, or near to farm ponds or other wetland features, but 
not adjacent to watercourses. 

 Immediately after cutting half the plot area in mid-summer, those plots where the 
vegetation uniformly exceeds 12 cm in height and covers >50% of the ground should be 
scarified to a depth of 2.5 cm in alternate strips of [X m]. 

Note, most of the plots involved in the RSPB/NE management trials required scarification. 
The width of the scarification should be determined by the dimensions of the plot, for 
example, a 6 m margins should have half topped (i.e. 3 m-wide cut), whilst a plot of 0.5 ha 
should have 6m scarified strips distributed evenly across the plot, to provide the level of 
sward heterogeneity (including bare ground) required by foraging birds. 

 Instead of cutting in autumn, the whole of the plots should be scarified using a power 
harrow set to scarify 60% of the ground to a depth of 2.5 cm. 

 Re-establish the plots every two years (i.e. in the autumn of year 3 of your agreement). 

Sown mixtures that have established particularly well (eg sown in wet conditions on fertile 
soil) can develop a dense sward by the following spring. These plots will not be utilised to 
their full potential by foraging turtle doves due to the dense structure and lack of openness 
in the sward. If the vegetation uniformly exceeds 12 cm in height and covers >50% of the 
ground by April, apply the OPTIONAL MANAGEMENT detailed below, and consider a 
reduction in the sowing rate on any further plots established on similar ground in future. 

 OPTIONAL MANAGEMENT: To ensure there is sufficient bare ground within the plots 
when the turtle doves arrive on the breeding grounds, where the vegetation in the plots 
uniformly exceeds 12 cm in height and covers >50% of the ground by early April, scarify 
half of the plots by 15th April. 

Note, scarification can be by power harrow, discs or tines, as appropriate to the site 
conditions.  

Suggested Indicator of Success for SP9: 

 Sown plants are providing seeds from mid-April and an open structure (with at least 30% 
bare ground) is maintained until July. 

Experience from the R&D project suggests that undertaking these additional management 
prescriptions are vital to achieve successful establishment and maintenance of suitable 
conditions for foraging birds for the two breeding seasons that the plots are in place. Each plot 
has to maintain seed production through the season as well as to maintaining an open and, 
therefore, accessible structure, which can be a difficult balance to achieve. This is very different 



from the desired structure of a standard nectar mix plot. Visiting the plots regularly through the 
season (and especially in early spring) to determine whether both seed and bare/sparsely 
vegetated ground are present is, therefore, highly desirable. 

Ideally, the plots should be sited close to suitable breeding habitat (i.e. within 300m) – whilst the 
adult birds can fly long distances to find food, research suggests that the juvenile birds require 
suitable foraging habitats close to their nest sites soon after fledging. 

Care should be taken when deploying plots on holdings where there is evidence or a high 
likelihood that rare arable plants and/or a high quality (diverse) arable plant assemblage is 
present. In these situations, locating the plots away from sensitive parts of the holding, away 
from field margins (i.e. at least 12 m from the crop edge) or employing cultivated plots (see 
below) may provide a better option. Furthermore, cultivated plots may provide a better option if 
there is already a decent population of fumitory on the holding. Also, the plots should be located 
on level ground, and not adjacent to watercourses, to minimise the risks of soil loss and run-off 
into watercourses. 

Figure 2 – A well-managed plot delivering turtle dove foraging habitat using the bespoke seed 
mix and subsequent management described above (note the open structure and large amount 
of bare ground compared to a standard nectar mix sward)  

 

Source: Jenny Dunn (RSPB) 

FORAGING: Management of cultivated margins for turtle doves using AB11 Cultivated 
areas for arable plants 

Where a potential agreement holder is, for whatever reason, unable to deploy the tailored nectar 
mix to provide turtle dove feeding habitat, AB11 Cultivated areas for arable plants may provide 



suitable foraging habitat if managed correctly, particularly on lighter soils. This option works best 
if autumn-cultivated (to allow time for regenerating plants to set seed) and placed in areas with 
lower soil fertility and with as few pernicious weeds as possible. On heavy soils, a two stage 
cultivation programme, incorporating an autumn cultivation followed by an application of a non-
selective herbicide prior to a secondary cultivation completed in early spring, can deliver weed-
rich habitat with minimal pernicious weed problems.  

The desired outcome is a plot containing arable flora such as chickweed, annual knotgrass, 
fumitory, field pansy, fat hen and common mouse ear, with an open structure that allows 
foraging turtle doves access to seeds on the ground. If undesirable weeds start to build-up, the 
timing and depth of cultivation can be changed to break the life cycle of the weeds or the plot 
can be rotated around different edges of the same field. Alternatively, the following herbicide 
control options can be considered: 

Where rare arable plants are present but the perennial weed burden is impacting on the growth, 
the use of a non-selective herbicide in September will control the perennial species with minimal 
damage to the rare annual species, which will have largely seeded by the autumn. 

Where rare arable plants are not present, applying a non-selective herbicide to control grass 
weeds such as blackgrass following an autumn cultivation and prior to a secondary cultivation 
pass can be considered by advisers to help farmers maintain an acceptable level of weed 
control, without jeopardising the delivery of the outcome (i.e. seed-rich, open foraging habitat for 
turtle dove). However, this should only be carried out if there are high levels of 
undesirable weeds. If this is considered to be necessary, you may insert the following text into 
the agreement: 

Bespoke cultivation and weed control programme 

Where you are primarily using AB11 to deliver foraging habitat for farmland birds, such as the 
turtle doves, the following cultivation programme is permitted: 
 

 STEP 1 - cultivate the option area between 1 August and 1 November each year to 
stimulate a flush of autumn germinating weeds such as blackgrass (up to two passes with 
primary and secondary cultivation implements can be completed);  
 

 STEP 2 - spray off the resultant weed flush by 15 February using a non-selective herbicide; 
and  

 

 STEP 3 - complete a final cultivation to achieve a firm, fine tilth by 15 March. This final 
cultivation is intended to generate a flush of spring germinating annual plants such as 
knotgrass, fumitory and black bindweed which are taken by many farmland birds, including 
the increasingly range restricted turtle dove. 

 

 DO NOT THEN DISTURB FALLOW AREAS UNTIL 31JULY.  
 

  



Appendix 4: Plants for which seed is known to feature in turtle dove diets as identified in 

published literature (Murton et al. 1964, Browne & Aebischer 2003) and by molecular analyses 

of faecal samples (Dunn et al., in prep b). Additional columns indicate whether a plant was 

present on at least one foraging plot at the 20 TDP farms, and whether seed was present during 

fine-scale vegetation assessments at the 20 TDP farms. 

Scientific name Common name Published 

literature 

Molecular 

analyses
1
 

Plant 

present on 

TDP 

survey 

Seed 

present on 

TDP 

survey 

     

Adoxaceae     

Sambucus nigra Elder    

     

Amaranthaceae     

Atriplex sp. Orache sp.    

Chenopodium sp. Goosefoot sp.    

Chenopodium album Fat hen    

Chenopodium polyspermum Many-seeded goosefoot    

Amaranthus sp. Amaranth sp.    

Suaeda maritime Annual seablite    

Salicornia sp. Glasswort sp.    

Salsola sp.     

     

Apiaceae     

Anthriscus spp. Chervil    

     

Asteraceae     

Sonchus sp. Sow thistle sp.    

Helianthus annuus Sunflower    

Guizotia abyssinica (niger) Niger    

Centaurea alba (sp.) Knapweed sp.    

Carduus acanthoides Spiny plumeless thistle    

Bellis perennis Common daisy    

Cirsium arvense Creeping thistle    

Cirsium vulgare Spear thistle    

     

Boraginaceae     

Borago officinalis Borage    

Symphytum sp. Rough comfrey    

     

Brassicaceae     

Brassica sp. (or Sinapsis) Brassica sp.    

Capsella bursa-pastoris Shepherd's purse    

Thlaspi arvense Field pennycress    

Sinapis sp.     

     

Cannabaceae     

Cannabis sativa Hemp    

     

Caryophyllaceae     

Stellaria media Chickweed    

Stellaria sp. Stitchworts    

     



Convolvulaceae     

     

Euphorbiaceae     

     

Fabeaceae     

Vicia sativa Common vetch    

Medicago lupulina Black medick    

Medicago sativa Alfalfa    

     

Geraniaceae     

Geranium dissectum Cut-leaved crane's-bill    

Geranium pusillum Small-flowered crane's bill    

Geraniaceae     

     

Linaceae     

Linum usitatissimum Common flax    

     

Moraceae     

     

Onagraceae     

Epilobium sp. Willowherb sp.    

     

Papaveraceae     

Fumaria officinalis Common fumitary    

Fumaria sp. Fumitary sp.    

     

Plantaginaceae     

Plantago sp. Plantain sp.    

     

Poaceae     

Ammophila sp.     

Arrhenatherum elatius/album Oat grass    

Poa annua Meadow grass    

Poa trivialis Rough meadow grass    

Poa infirma Early meadow-grass    

Poa sp Meadow grass sp.    

Triticum sp. Wheat    

Alopecurus myosuroides  Black grass    

Festuca sp. Fescue sp.    

Panicum miliaceum Common millet    

Sorghum sp. Sorghum sp.    

Lolium sp. Ryegrass sp.    

Poaceae (non Poa) True grasses    

Agropyron sp. Wheatgrass    

Setaria sp.     

     

Polygonaceae     

Polygonum sp. Knotgrass sp.    

Polygonum aviculare Common knotgrass    

Persicaria maculosa Redshank    

     

Primulaceae     

Anagallis arvensis Scarlet pimpernel    

     

Rhamnaceae     

     



Ranunculaceae     

     

Resedaceae     

Reseda lutea Wild mignonette    

     

Rosaceae     

Rubus sp. Bramble sp.    

Rosa sp. Rose sp.    

Prunus sp. Cherry sp.    

     

Rubiaceae     

     

Sapindaceae     

Acer campestre Maple sp.    

     

Scrophulariaceae     

     

Solanaceae     

     

Urticaceae     

Urtica dioica Stinging nettle    

     

Violaceae     

     

1
 Some species detected in molecular analyses, e.g. elder, rosa sp., may not be dietary items but present as an 

artefact of the sampling method (e.g. contamination from swallowing material used for nest building). 

  



Appendix 5: Publicity generated from Work Package (up to Jan 2016) 

Presentations at: 

EOU / MLSG conference, Badajoz, Spain Aug 2015 

SOVON General Meeting, Netherlands, Nov 2015 

 


