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1. Introduction

An ecological assessment was carried out at Edinburgh Napier Sighthill Campus by Scott Wilson in 2008 using the criteria as laid out in, ‘Building Research Establishment Environmental Assessment Method’ (BREEAM).  This system sets the standard for best practice in sustainable building design and measures performance, which are set against established benchmarks, to evaluate a building’s specification, design, construction and use.  This system represents a broad range of environmental categories and criteria ranging from energy to ecology.  This report will deal with the latter.

The BREEAM system at Edinburgh Napier University Sighthill Campus has visually enhanced areas that surround the campus by providing trees and grass areas along with some planting of flowers.  Some areas have been left untouched and give an unmanaged look to parts of the campus while other areas are dominated by the first flush of successional plants.  The purpose of this report will focus upon proposed management that will help enhance the ecological value and biodiversity of these areas, and at the same time provide colour through flowering meadows.  This will have benefits for the wellbeing of both staff and students by enhancing the visual aspect of the campus.  Costs and long term maintenance of the proposed project are financially sustainable.

It is proposed to improve the landscape around the Edinburgh Napier University Sighthill Campus by creating wildflower meadows within certain areas, and suggestions on improvement to other areas.  Flowering meadows have been used by a cross-section of our communities to enhance areas, mainly for aesthetic values but also used in education by schools, motorway landscaping, parks, Edinburgh Botanic Garden, a variety of conservation trusts, private landowners to name but a few.  There are different types of meadows to suit specific requirements such as soil type, aspect, wetness, and also the type of species you want to attract to the meadow such as bees and butterflies.  At Edinburgh Napier University Sighthill Campus the soil is well drained and there are seven areas where a meadow mix is recommended and one very shaded area where a woodland plant mix is recommended (Appendix 2).  There are some issues that will require mitigation for this project to be a full success and this will be discussed within the report.


2. Field Work

Areas were closely examined and photographed for reference on a walk-through of Edinburgh Napier University Sighthill Campus.  Area reference numbers used by Scott Wilson, (Edinburgh Napier University BREEAM Ecology Assessment report, 2008) will also be used within this report for clarity of orientation.  The field work has highlighted that most areas are in a poor ecological state and visually unattractive.  Several areas are in an early phase of succession and if left unmanaged will become dominated by rough grasses.  Some areas are also left in an unfinished condition by the contractors and it may be that they are to return to finish these areas off (Image 1).  Other areas have managed grass only or dominated by Ajuga reptans (Bugle) which has been planted beside hedges and trees with the ground covered in bark mulch to slow down growth and the spread of annual weeds.
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Image 1. Some work has still to be completed by contractors in Area 7.


2.1 Summary of all areas (Map 1)

· Area 1.  This area has been planted up with a line of trees (in excess of a hundred) next to the fence between the council yard and the campus.  Almost all these trees have been chewed by rabbits and are dead.  Area dominated by weeds.
· Area 2, 3, 4, 5, 6.  Planted with bugle and trees. 
· Area 7.  In part this area is unfinished by the contractor (see image 1).  Also suffers from rabbits and is dominated by weeds. 
· Area 8.  Planted with mix hedge and bugle.
· Area 9.  Plants here are dying.
· Area 10.  Used by the Faculty of Health, Life & Social Sciences. 
· Area 11 & 12.  In part these areas are in grass and adjoining parts have been left to weed over.  
· Area 14.  This area has been planted up with ornamental grasses and one tree.  It does not have a good visual impact and is ecologically poor.
· Area 15.  Area at the main entrance has been planted up with bugle and trees though weeds are currently dominant.
· Area 16.  Grass dominant and still has a water stand pipe (which is still operational) sticking out the ground.  Rabbit warren next to the wall.
· Area 17.  There are currently a few trees and weeds.
· Area18.  There are trees and bare earth with some weeds.
· Area 22 & 23.  These areas are at the main entrance and the grass is managed.
· Area 24.  Dominated by weeds and has a few trees.
· Area 25.  Currently in grass with a hedgerow adjacent to the fence.

Note that  areas 13 and 21, referring to the Scott Wilson number references, were not actually developed.  Areas 19 and 20 are cut grassland and are not to be altered.
3. Proposed Management

Areas listed in italics (Table 1) will require attention this year as the first step in preparing the ground for a meadow (Map 2).  This work will consist of spraying annual weeds with herbicide to prevent these plants setting seed.  Areas 1, 7, 11, 12, 16, 17, 18, can be managed as a meadow using a ‘mavisbank meadow mix’ which will compliment the drainage of the soil type, and area 14 would be best suited with a ‘woodland meadow mix’ for shaded areas (Appendix 2).  Seeds for both these mixes can be locally sourced and can be ordered from Scotia Seeds based in Brechin (contact details Appendix 1).   

Table 1. Proposed Management Targets 
Area Ref. Number		m²			Management Target
1				1856			Mavisbank Meadow Plant Mix
7				444			Mavisbank Meadow Plant Mix
9				50			Conservation hedge
11				463			Mavisbank Meadow Plant Mix
12				194			Mavisbank Meadow Plant Mix
14				93			Woodland Plant Mix
15				119 	main entrance	Plant wildflower mix
16				363 			Mavisbank Meadow Plant Mix
17				300 			Mavisbank Meadow Plant Mix
18				902 			Mavisbank Meadow Plant Mix
22				39	main entrance	Leave as managed grass
23				47	main entrance	Leave as managed grass
24				87			Mixed conservation hedge 
Total: Meadow Area		4957m²	

Trees may be planted by the University in area 1.  If this goes ahead, meadow plant mix should be substituted by woodland plant mix.

3.1 Timescale for proposed work

· 2011 – spray areas (1, 7, 11, 12, 16, 17, 18) with a herbicide (ASAP).
· 2012 – sow meadow mix to the above areas including area 14 (April – weather dependent).

3.2 Notes on Areas

Adjacent to Car Park (area 18).
· This area has a line of trees which in time will soften the outlook of housing on the south side of the campus.  However, nothing has been planted underneath the trees and is currently hard-packed bare earth.  If a meadow is to be created it would be wise to pave some of the obvious short-cuts taken by staff/students/visitors/others to the campus (image 2).  It is inevitable that without a fence they will continue to walk through this area and it would be cheaper to pave these areas and manage people than to put a fence up.
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Image 2.  Unofficial paths dissect this area and any meadow planting will be trampled.

Entrance Areas to Buildings (areas 15, 22, 23)
· These are the main areas to the eye of anyone approaching the Edinburgh Napier University entrance where the eye is drawn in by the shape of the building (image 3)
· Leave area 15 with trees and bugle plants (nearest triangle area in image 3) or replace bugle plants with a wildflower mix which will add colour
· The shape of areas 22 & 23 (two green areas nearest the building – image 3) complement the shape of the building and entrance and should be left in short grass
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Image 3.  View of approach to the building.

Sports Centre (area 9)
· These small elongated areas at the entrance to the sports centre (image 4) have had plants put in them but these are in very poor condition which may be soil condition, rabbits or a combination of both (seek gardener’s advice on possible cause).  
· Conservation hedging could be planted here and maintained at a height befitting the area.  Species such hawthorn, holly, elder make good hedges for wildlife and, when the hedge is fully established, fill in the gaps at the bottom with dog rose and honeysuckle which would add colour, scent and a place for invertebrates to feed.

[image: IMG_6462]
Image 4.  Small strips could be planted up with a conservation hedge.

Power House (area 24)
· A conservation hedge would help soften the impact of the power house and at the same time create good nesting habitat for birds and a corridor for small mammals.  Consideration to the hedge height would be important so as not impede security camera vision of that area.  
· As an alternative to a conservation hedge, a mavisbank meadow mix could be established.  This will attract insects which will in turn attract bats to feed around these areas.  
· A mix of both these measures will add greatly to the biodiversity of that area as well as being more visually attractive.

Fenceline (area 7 & 1)
· A conservation hedge along the fenceline in area 7 & 1 would help screen off the houses and also soften the vertical railings and green wire mesh of the fenceline though would still have a meadow in front of the hedge (image 5).

[image: IMG_6457]
Image 5.  Conservation hedge would soften the vertical railings 


4. Other areas and suggested management

Areas listed (Table 2) are visually acceptable and currently do not need immediate improvement (Map 2).  However, these areas are species poor due to only having one plant species (Bugle) and a line of trees, surrounded by a bark mulch to help subdue annual weed growth.  The bark mulch is thin in places and in some areas the wind has blown some of it away and weeds are beginning to come through.  Bark mulch is an acceptable way to treat these areas but it will break down eventually.  There is little biodiversity associated with the bark except for perhaps invertebrates which will help break the bark down with different species involved within the stages of decay.  

To improve these areas the bark mulch could be removed and weeds treated with herbicide.  Due to car bumpers overlapping some areas such as (2, 3, 4, 5, & 6), then any planting would have to be of a low growth.  There are several low creeping plants good for wildlife and visually attractive that can be used such Thymus serpyllum (Wild Thyme) which is good for bees and butterflies.  In (area 8) bark mulch can be raked off and a strip of wildflower mix sown and the current hedge under-planted with (Dog Rose) Rosa canina and (Honeysuckle) Lonicera periclymenum which will add diversity as well as colour.  The under-planting of the hedge with dog rose and honeysuckle can also be used in (area 25) to improve the biodiversity which will attract invertebrates such as butterflies and bees.

Table 2.  Other areas not currently requiring development
Area Ref. Number		m²			Current Situation
2, 3, 4, 5, 6			415			Trees and plants/Bugle
8				24			Hedge and plants/Bugle
10				108			Used by FH&SS
25				67			Hedging
Total Meadow Area		614m²

5. Creating a Wildflower Meadow

Meadows are plant communities of open ground and where found naturally, such as the west coast of Scotland, they have a rich diversity of flora and fauna associated with them (Image 6).  These meadows can be created in most environments including urban areas and require relatively low maintenance where a cut takes place once each year, (usually September) and the aftermath raked off.  These areas when established are colourful, and depending on the plant mix sown, will provide colour throughout the season.  It is not only the colour of the plants that is uplifting but also the butterflies, bees, other insects and birds which bring the habitat to life and are a spectacle for students, staff and visitors to the campus to enjoy.

[image: IMG_5073]  [image: DSC_0132]
Image 6.  Natural meadow in west Scotland and a woodland meadow.

5.1 Preparation of Ground
· Kill off any existing vegetation by spraying with herbicide or by ploughing. 
· Prepare a fine smooth seed bed surface with the soil broken down as much as possible. 
· For small areas, breaking soil down with a fork or rake will suffice and for larger areas rotovating will be required.  
· Smooth off large areas using a harrower if possible.  

(recommend: 2011 kill off all weeds with a herbicide as soon as possible).

5.2 Sowing
· Sowing rate: 3g per square meter i.e. 100g for an area 6m by 6m, 1kg for an area 32m by 32m
· Seeds can be sown in early spring (March to June) and perhaps up to the end of June, but there is an increasing risk that after May, seedlings will appear in very warm weather and the young plants will be vulnerable to drought.  
· Autumn sowing gives plants the advantage of an early start the following spring.  However, the disadvantage of this is that the site will be bare over winter and there is the possibility of soil erosion and any seedlings that unexpectedly appear may be killed by frost.  

(recommend: 2012 in early April prepare ground and sow meadow mix).
5.3 Sowing Technique
· The mixture should be sown on or very close to the soil surface.  Mix the seed very well as some seeds are very small and dense and will separate from larger and less dense seeds.  
· Use some dry sand or sawdust to bulk-up the seed so that it is easier to spread and the spread area is easier to be seen.
· Divide the site up into at least four equal areas. 
· Use the first lot of seed on the first area to get used to sowing at the correct sowing rate.  
· Seed can be spread by hand or from a box or bag using a wide swinging action (to cover up to 2m width).  By hand choose a calm day as seed can be blown away easily.  
· Walk up and down in a regular pattern, remember that it can be difficult to see the seed on the ground so you may have to look at your footprints or use a marker. 
· If you can, use half of the seed for each area sowing in one direction and then use the other half sowing at rights angles. This helps to avoid leaving any empty patches. 
· Sowing can be done mechanically by using a seed or fertilizer spreader. 
· A seed drill can be used but it must be set to allow the seed to be sown on or very close to the surface.

5.4 After Sowing 
· Roll the ground after sowing.  For small areas, seed can be trampled in by foot or even driven over by a quad bike for example if a roller is not available – the purpose is to press the seed into the soil surface so that it makes better contact with the soil and will absorb water from the soil more effectively.  
· A very light raking or harrowing before rolling can help to settle the seed into the soil, especially for sowings late in the spring or if dry conditions are expected but the seed should not be buried.

5.5 Management after establishment 
· An early cut is often useful after sowing as on most soils annual weeds will appear and grow rapidly (an exception to this is on soils where fertility is low). 
· Some judgment is required to decide whether a cut is helpful but when annual weeds grow to around 30 cm tall they can usually be cut back to about 10 cm.
· Cutting down the annual weeds allows light into the perennial species which have been sown and removes the competition for water and nutrients. This will result in faster establishment and a tidy appearance. 
· The grass seedlings can often be seen at this stage and the aim of cutting is to remove most of the weed growth without cutting the grasses and the wildflower seedlings (which are normally smaller than the grass seedlings). 
· For early spring sowings, cutting after about eight weeks (and just occasionally) again after another eight weeks is often about right.  The cut material in the first year should be immediately removed so that it does not lie on top of the seedlings and smother them.  Removal in the first year also helps to reduce the fertility of the soil, helping to reduce overall growth and create a good balance between the growth of wildflowers and grasses.  
· At the end of the first growing season (September), the meadow should be cut and the cuttings left to lie for a few weeks to let any seed from cut material fall back to the ground before removing the aftermath.

5.6 Ongoing management
· Scotia Seeds meadow mixes contain a range of perennial wildflowers and grasses that grow and mature at different rates.  In the first summer season after sowing there should be fairly open growth and some of the quickly maturing perennial plants may flower, for example Red Campion, Oxeye Daisy or Yarrow. 
· Most of the broadleaved species will begin to flower in subsequent years.  If fertility is very low then growth, including grasses, might be very slow.
· Generally meadows should be cut and the cuttings removed once a year at the end of the growing season (normally September).  Cuttings should be left in situ for about two weeks to let any seeds dry and fall to the ground.  Often this is the only management required. 
· If the grass in the mix appears to be dominating then it is worth considering adding Yellow Rattle (Rhinanthus minor).  This plant is a hemiparasite which photosynthesizes for itself but also parasitizes the roots of some plants, especially grasses.  Because it removes nutrients from the grasses, they produce less growth and the balance of competition is changed in favour of the wildflower species in a mixture. 
· Yellow Rattle also builds up in patches and then dies out, especially if the host grasses die out.  The open patches are then colonized by wildflowers.  Yellow Rattle seed is often included in mixtures but can also be added to established vegetation, in which case is sown in late autumn (October/November) after some light raking, rotovating or harrowing.  Sow at 0.51 g/m² and roll.  Pull out or spot spray any perennial weeds such as Dock, Nettle and Ragwort.
· Avoid adding any kind of fertilizer.


6. Seed Mix Costs

All costs include VAT @ 20% and free delivery.

Mavisbank Mix
· Require 3g per m² @ 4522m² total for areas: 1, 7, 11, 12, 16, 17, 18.
· 4522 m² X 3g = 13.566kg (13kg)
· 13kg @ £62.00 per 1kg = £806.00

Woodland Mix
· 93m² X 3g = 279g @ £10.50 per 100g = £31.50 for area 14.


6.1 Other Costs

There will be other costs that will have to be taken into account for ground preparation.  
· Herbicide application will be required in 2011 (ASAP) and a possible follow-up herbicide spray next April 2012 before seed is to be broadcast.  
· Ground will have to be rotovated and smoothed over before any seeds can be sown. 


7. Discussion

A detailed survey of area 7 revealed that vegetation was in the first flush of succession and left untouched will ultimately lead to rough grass, shrubs and small trees in the future.  This also applies to several other areas where first successional plants are either dominating or will do so in the near future including some areas that have already been planted up with trees and Bugle.  Rabbit grazing will create patches of bare vegetation and overall will give the campus an unkempt look and this problem will have to be managed.  Trees currently planted along the fence-line in Area 1 have been killed off by rabbits (images 7) and only about 5% are still living.  In other areas rabbits are eating back vegetation such as black ornamental grass Ophiopogon planiscapus Nigrascens.

[image: IMG_6458]            [image: IMG_6483]
Images 7.  Rabbits have dug holes to feed on the roots of trees and also chewed the bark killing 95% of the trees planted in Area 1.

Any work creating a meadow or landscaping using plants or hedging will be wasted due to rabbits who will keep areas of the meadows bare and any hedging or other vegetation planted will certainly be eaten.  The only mitigation which is cost effective would be to employ a reputable pest control company (e.g., Rentokil) to keep rabbit numbers down until plants get a chance to get a hold.  A control may have to continue for a few years until this equilibrium is reached between low rabbit numbers and unimpeded plant growth.  Any control would have to be carried out discretely although this will depend on the methodology used by the pest control company.  

Some areas have been left unfinished by the contractor and it may be that they are still to return to finish these areas such as area 7 though there are other areas that require completion.  These areas will have to be completed before any sowing or planting can take place in 2012.
There may be grants available to help with costs for some of this work from Scottish Natural Heritage (SNH)?  There is also a potential to involve pupils and staff from Sighthill Primary School who could be invited to help create/adopt and area of meadow and perhaps use an area for education purposes on a regular basis?  This relationship will have benefits for both the university and local community (Appendix 1).  

Appendices


Appendix 1.


Scotia Seeds LTD
Mavisbank
Farnell
Brechin
Angus
DD9 6TR
01356 626425
scotiaseeds@btconnect.com
http://www.scotiaseeds.co.uk/index.php


Sighthill Primary School
1 Calder Park
Edinburgh
Edinburgh City
EH11 4NF
Telephone 0131 453 2464
Admin@sighthill.edin.sch.uk


Scottish Natural Heritage (grants)
http://www.snh.gov.uk/funding/our-grants/


Rentokil (rabbit control)
http://www.rentokil.co.uk/commercial-pest-control/pest-problems/wildlife-management/index.html














Appendix 2.


Mavisbank Seed Mix (Grasses 80% and wildflowers 20%)

Flowering Plants		%	Grasses				%		
Yarrow			1.1	Common Bent				12
Common Knapweed		2.5	Meadow Foxtail			4
Lady’s Bedstraw		2	Sweet Vernal Grass			3
Meadow Vetchling		0.1	Crested Dog’s Tail			12
Autumn Hawkbit		0.3	Chewings Fescue			33
Ox-eye Daisy			2.5	Smooth-stalked Meadow Grass	16
Birdsfoot Teefoil		1	
Burnet Saxifrage		1	
Ribwort Plantain		2.5	
Cowslip			1	
Selfheal			2.5	
Meadow Buttercup		2.5	
Common Sorrel		0.2	
Devils-bit Scabious		0.2	
Tufted Vetch			0.6	


Woodland Seed Mix (Grasses 80% and wildflowers 20%)

Flowering Plants		%	Grasses				%
Bugle				0.1	Common Bent				12
Wild Garlic			0.2	Meadow Foxtail			4
Giant Bellflower		2	Crested Dog’s Tail			12
Enchanters Nightshade	0.1	Chewing’s Fescue			32
Foxglove			1	Smooth-stalked Meadow Grass	20
Herb Bennet			3	
Bluebell			3	
Common St John’s Wort	2	
Slender St John’s Wort	0.3	
Ragged Robin			1	
Woodrush			0.5	
Primrose			0.2	
Red Campion			2.3	
Hedge Woundwort		0.5	
Upright Hedge Parsley	1.5	
Bush Vetch			2.3	
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