
 

 
Increasing the species-richness of an agriculturally improved 
grassland 
 
The Cheltenham based estate comprises 
extensive areas of lowland calcareous 
grassland and woodland fragmented between 
agricultural leys. As the thin limestone soils 
do not produce high yielding grass, the 
landowner was keen to set aside three large 
adjoining fields and increase the biodiversity 
to provide a stepping-stone for wildlife. These 
fields amount to 18 hectares. The fields have 
been managed for a long time as sheep 
pasture, and were entered under the HK7 
Restoration to species-rich semi-natural 
grassland in the High Level Stewardship 
scheme (HLS). However, they were 
considered to lack the seed bank to revert 
back to species-rich grassland naturally, and a 
nearby seed donor was identified. All of the 
fields had low phosphate levels, and so were 
deemed suitable for the addition of 
wildflower seed. This along with the change 
in management from pasture to cutting for 
hay with aftermath grazing meant that the 
farmer could be helped by the Cotswolds 
Conservation Board as part of the Save Our 
Magnificent Meadows project. Before seeding 
the fields were dominated by yellow oat-

grass, meadow oat-grass and clovers.  
 
Receptor site preparation   
 
The fields had a number of negative indicator 
species throughout, most obviously creeping 
thistle, which were spot treated with 
herbicide before seed was sown. The fields 
were prepared beforehand by heavy grazing 
to ensure the grass was as short as possible. 
Ideally cattle would have been used to break 
up the sward and expose bare areas of soil, 
but only sheep were available. To ensure 
sufficient bare ground was exposed (to allow 
good contact between the seed and soil) it 
was agreed with the owner that the ground 
would be disc-harrowed.  
 
The fields were over two hectares in size, had 
been uncultivated for over 15 years and the 
plan was to disrupt the soil by discing, 
therefore the land was subjected to EIA 
regulations. This meant the landowner 
needed to submit an EIA Screening Decision to 
Natural England prior to undertaking 
scarification. The time taken to do this 
paperwork should be taken into account when 
reseeding a site of this size! There is online 
guidance about when an EIA screening may be 
required.    
 
Once the scarification had been agreed with 
Natural England, a date was arranged that 
was both convenient for the owner and 
volunteer group to sow the freshly exposed 
soil. Despite assurances and even a 
demonstration to the contractor undertaking 
the disc-harrowing to show how much bare 
soil would be needed, it was not completed to 
a satisfactory level. This may have been in 
part due to quite compacted soils, but 
perhaps also a hesitancy on the contractor’s 
part brought on by concern that disturbing 
the soil would encourage more thistles and 
nettles to germinate and grow. Due to the  Seed harvesting at the donor site © Eleanor Reast 



 

 
delays caused by the EIA screening, and the 
large number of volunteers that had been 
organised to sow the seed, broadcasting was 
still undertaken, but with the understanding 
that a large number of sheep would be put on 
straight afterwards to trample in the seed.  
 
Seed collection and sowing   
 
The seed donor site was a six hectare field of 
species-rich calcareous grassland that is 
managed with a late hay cut with aftermath 
cattle-grazing. Key species harvested included 
yellow rattle, quaking grass, common bird’s-
foot trefoil and kidney vetch. Seed was 
collected over a number of days in July using 
a brush seed harvester. It was sieved in the 
field and then allowed to dry, turned 
frequently, in a number of unused cattle 
sheds on the farm. Once completely dry the 
seed was stored in dumpy bags in a rodent-
free, well-ventilated area until the autumn.  
 
It was not possible to sieve the seed 
completely clean as a large amount of seed 
was harvested. Consequently, a lot of stalky 
material remained. It would not have been 
possible for the ‘seed’ to go through 
agricultural machinery due to this chaff, and 
it required broadcasting by hand. The large-

scale nature of the 
receptor site 
required an army 
of volunteers that 
generously gave 
their time!  
 
Immediate 
aftercare 
management   
 
After the seed had 
been spread, a 
large number of 
sheep were 
introduced to the 
fields to trample it 
into the soil. There 
was an added 
benefit was 
opening up the 
sward slightly more 
too. The fields 

were then lightly grazed over the winter to 
keep the grass under control, and create 
suitable conditions for yellow rattle to 
germinate. In March, it was shut-up to allow 
the grasses and flowers to grow.  
 
Results of the species-rich grassland 
restoration   
 
The fields were surveyed using a rapid 
assessment form created using positive 
indicator species from the donor field. All 
three fields were surveyed using RA in 2016 
and 2107. Approximately 20 sample points 
(quadrats) were surveyed in each field wither 
estimating cover, i.e. for forbs, or for positive 
and negative indicator species. 
 
The cover of forbs increased between 2016 
and 2017. In 2016, one year after sowing, 50% 
forb cover per quadrat was rare in two of the 
fields (2.5% and 10%), but by 2017 50% forb 
cover had risen to occasional (31%) and 
frequent (53%) respectively at each sample 
point within these two fields. The third field 
had no samples containing 50% forb cover in 
2016, but this had risen to a third of samples 
in 2017.  
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The sward height in all three fields was more 
varied a year after the change in 
management. In two of the fields the height 
was less than 15 cm at all sample points in 
2016, but it was greater than 15 cm in 24% 
and 22% in 2017. In the third field the sward 
height was above 15 cm in all quadrats in 
2016 but this was reduced to 62% of samples 
the following year. This shows that the 
management of hay-cutting and aftermath 
grazing is having the desired effect creating a 
mosaic of habitats for wildlife that prefer 
shorter and longer vegetation. 
 
None of the fields show a significant 
difference in numbers of positive indicators in 
2016 and 2017 although two of the fields show 
an increase in species-richness. Quaking grass, 
glaucous sedge, fairy flax and kidney vetch 
had not been recorded in the fields before 
seeding but were present by 2017.  
 
The number of positive indicator species 
present has increased between 2016 and 
2017:  

 In Field 1 (6703) 10 out of 14 positive 
indicator species were present in 2017 
compared with 7 out of 14 in 2016. In 
particular there has been a big 
increase in ribwort plantain from rare 
throughout the field in 2016 to 
occasional in 2017.  

 In Field 2 (8715) 9 out of 14 positive 
indicator species were present in 2017 
compared with 7 out of 14 in 2016. 

 In Field 3 (9089) 11 out of 14 positive 
indicator species were present in 2017 
compared with 9 out of 14 in 2016. 

 
Yellow rattle was present in one of the fields 
prior to the seeding, but at a very low 
frequency. A large quantity of yellow rattle 
was introduced in the seed mix and by 2017 
was found in half of the quadrats (figure 1). In 
all three fields yellow rattle was shown to 
increase in frequency of quadrats with the 
largest rise being present in 57% of quadrats 
in 2016 up to 90% in 2017 in field 9089. As 
yellow rattle is an annual, and so needs to 
complete its lifecycle from germination, 
establishing, flowering and seeding within a 
single year, it is one of the first species to be 

seen on restoration areas and this can only 
bode well for the rest of the species! 
 
In 2016, creeping and spear thistles were 
frequent across one of the fields (in 40-59% of 
quadrats). This was concerning as it may have 
been caused by the ground disturbance, 
however inadequately done, from the 
preparation for seeding. However, in 2017 
thistle cover had reduced to occasional (20-
39% across the field). The cover of these 
species will be monitored and control 
undertaken where required. 
 
The fields will continue to be hay cut in late 
summer and then grazed over the winter with 
sheep. Rapid assessment surveys will be 
carried out each year to be able to monitor 
the positive and negative indicator species to 
feed back into management.  
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Figure 1: Percentage of quadrats with yellow rattle present in each field in 2016 and 2017. 
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