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Introduction

The restoration plan at Wyeswood Common is based round short-, medium- and long-term stages, which are summarised in the following table.

	Stages
	Duration
	Objectives


	Methods

	1. 

Short-term
	Years 1 – 2
	Nutrient depletion
	· Sow organic arable crop on two treatment areas each spring.

· Cropping of remaining grassland as silage, but without fertilizer applications
· Maintaining existing hedge & woodland.

	2.

Medium term
	Year 3 – Years 20-25
	Habitat reconstruction and continuing nutrient depletion on grassland and arable ground


	· Partition grassland between woodland, hay meadow, organic silage, and broad access routes.

· Plant trees on part of woodland area and allow natural regeneration infill.

· Establish and manage hay meadows (4 different treatments proposed in management plan).

· Organic silage cropping of remaining ley grassland.

· Arable cropping of two fields.

· Aftermath grazing of all grassland and arable.

· Sowing of local wildflower grass on arable plots and silage leys when appropriate depending on monitoring of soil fertility (est. to be years 8-12)

· Hay meadow management of seeded areas for at least 2 years to promote establishment of diversity



	3. 

Long-term
	Indefinite

(Year 20-25 onwards)
	Naturally-functioning habitat diversity
	Establish entire area as open-range grazing, using local-breed cattle, with the general aim of maintaining a habitat mosaic of grassland, scrub and woodland.


This broad plan necessarily remains flexible:

· The duration of stages 1 and 2 will depend on how the habitats develop. 

· Stage 2 habitats will be distributed according the map, but some variation on the pattern may be needed when we see how the new habitats are developing. The variety of treatments at stage 2 is designed to yield variety of experience, and we may modify the pattern according to which treatment is most rewarding.

· Stage 3 is envisaged as wood-pasture, as shown in the artist’s impression (option 3 in the options paper), but the pattern would be dynamic, and our successors may wish to introduce elements from other options.

Will the plans as outlined have the desired result? This can be answered in several ways, in terms, for example, of broad habitats diversity, landscape improvement, recreational and educational benefits, financial feasibility. These points are addressed elsewhere: this paper addresses the ecological questions.

Six main issues can be identified, relating to:

1. Tree planting, supplemented by natural regeneration, as a means to generating new woodland and individual trees of a predominantly natural character.

2. Meadow restoration after nutrient depletion.

3. Establishment of arable fields with associated flora and fauna.

4. Development of broad boundary habitats and the transformation from a high-definition to the low-definition landscape.

5. Eventual free-range grazing and maintenance of habitat mosaic.

6. The capacity of wild species to colonise the ground.

Each issue is considered below, using local experience and published research.

1. Tree planting and natural regeneration

This is well-tested by numerous native woodland planting schemes on farmland in the last 30 years, and before that by numerous coverts, shelterbelts and new woods established on farmland in the 18th and 19th centuries. The ecological aspects were discussed in some detail by the contributors to The ecology of woodland creation (Ferris-Kaan 1995), and several, publications since have provided detailed guidance with habitat-creation as the principal objective (e.g., Blakesley 2006). 

The research on which these and other publications was based was not carried out in the Lower Wye Valley, so a question remains about applying general experience to this particular location. However, since land adjacent to the north-east boundary of Wyeswood Common is naturally-developed, secondary woodland dominated by native trees and shrubs, there is little doubt that such woodland would develop successfully on the new reserve, and there are numerous other places locally where unused ground has reverted to woodland. The principal colonists have been hazel, hawthorn, blackthorn, birch, ash, oak and sycamore, with beech and holly generally following into established woodland. The succession is sometimes arrested as a thicket of bramble and bracken, or later as a mass of thorny scrub lacking trees, but even the most resistant scrub eventually develops into woodland, usually within 30 years of abandonment. The current proposal to plant some of the ground and allow the rest to fill naturally (i) ensures a reasonable representation of oak, ash and other trees, (ii) accelerates the succession and (iii) results in a more natural structure and pattern than planting alone would create.  

2. Meadow restoration

Meadows have been successfully restored from rank grass and scrub, and from improved grassland. Indeed, at Pentwyn Farm the latter form of restoration has progressed well on ground similar to Wyeswood Common. Elsewhere in the Lower Wye Valley there are many flower-rich meadows in fields that were cultivated within the last 30-40 years, which demonstrate that re-creation is possible, at least on land that has not received major fertiliser inputs. However, the issue at Wyeswood Common is whether meadows can be recreated on arable/ley land that has been fertilised heavily over many years.

Following early experiments by Miriam Rothschild at Ashton Wold and researchers at Monks Wood Experimental Station (Wells 1983), a considerable amount of advice is now available on re-creating and maintaining flower-rich grassland. The conservation agencies stress the benefits of sowing and warn that nutrient depletion by cropping is a slow process (Crofts and Jefferson 1999). More recently, the Rural Development Service has issued a series of Technical Advice Notes on the range of options and techniques (RDS 2004-5). Individual aspects have been covered in several publications, such as the importance of using local seed (Jones 2001) and the conditions under which green hay can be used successfully as a source (Trueman and Millett, 2003). There are also a few local experiments carried out by members of  the two community grassland conservation projects in the Lower Wye Valley (Peterken and Tyler 2006). 

Acid grassland has been successfully re-created on former arable in East Anglia after nutrient depletion and treatments for acidification (Evans, et al 1993 describe the initial measures), so there should be no intrinsic barrier to recreating neutral and calcareous grassland on the well-drained loams of Wyeswood Common. Advice from the Institute of Grassland Research (Hopkins and Clements 2007) offers several measures, including cropping without fertilising, ploughing and sowing a suitable seed mix, tuft stripping and sustained grazing, and advises a delay of two or three years before introducing the natural meadow species. It also warns against impatience, stressing that sward diversity will develop over many years. The same point emerges from studies of long-term grassland re-creation at, for example, Porton Down (Wells et al 1976). 

3. Arable flora and fauna

During the 20th century, arable weeds of Monmouthshire suffered a catastrophic decline in diversity, much as they did elsewhere in lowland Britain, and many have not been seen for decades (Evans, 2007). Likewise, farmland birds have declined in the face of farming intensification. There are obvious advantages, therefore, in taking the opportunity that Wyeswood Common presents to recreate a traditional arable ecosystem.

Ruderals can be cultivated as a ‘crop’, and in this way spectacular displays of cornflowers, poppies, corn marigolds and the like have been produced and maintained by ploughing from year to year. Recovery of the ruderal flora has taken place on headlands and unsprayed field margins. In rare instances, the species ‘return’ after a long interval from dormant seed, but if they do not, seed would have to be introduced from surviving populations elsewhere in Britain. 

At Wyeswood Common, an organic arable rotation would be a means of both reducing fertility and introducing diversity. It can be allowed to diversify naturally, and species which were once known in the district, but which have not returned after a few years, can be introduced. They would be maintained as unsown headlands and within the crop, and a decision can be made at a later date about retaining arable ground in the long-term. Research elsewhere has shown that organic cropping generates a richer associated flora than conventional cropping, though the advantage is unlikely to be substantial in the diverse landscape surrounding Wyeswood Common (Roschewitz et al 2005). Field margins have proved to be particularly rich in arable weeds (Wilson and Aebischer 1995), which implies that any success in generating a rich weed flora can be maintained in relatively small patches of cultivation. 

4. Boundary habitats

Boundary habitats provide small-scale habitat diversity and links between habitats, and generally take the form of intimate mixtures of rank grassland, scrub and individual trees, arranged regularly as hedges and woodland ride margins or irregularly as boundaries in natural habitat mosaics. The herbaceous elements have been recognised in the National Vegetation Classification as sub-communities within Community MG1 (Rodwell 1992) 

In the Lower Wye Valley, such habitats contain both woodland and meadow species, supplemented by species which are especially associated with boundaries, such as Stellaria holostea. Hedges are mixed, liberally stocked with trees, and rapidly develop into irregular lines of scrub. Indeed, they were immortalised by William Wordsworth in 1798 as “little lines of sportive wood run wild”. Boundary habitats are already reasonably well represented on Wyeswood Common, and they would rapidly develop into the principal ‘wild’ element of the early years. The principal reservation must be that they would initially fill with nettles, but nutrient depletion should inhibit these and other tall species, such as hogweed.

5. Grazing and the habitat mosaic

In recent years, inspired by the Dutch experience at Oostvaardersplassen (eg. Kampf, 2000) and the work of Frans Vera (2000), considerable interest has developed in ‘rewilding’ and large, ‘natural’ nature reserves, and this concept quickly proved attractive in Britain (Whitbread and Jenman 1995). Outside the uplands and large coastal and wetland ecosystems, these (so far) take the form of consolidated tracts of farmland in which traditional breeds of cattle and horses are allowed to roam extensively over grassland in which scrub and trees are (or will be) allowed to develop and degenerate naturally. The idea is that the mosaic of habitats thus produced will approximate to some elements of the original-natural range of habitats; the grazers will develop natural behaviour patterns, but that the populations will be harvested. We inherit such systems in, for example, the New Forest and Chillingham Park. New, large reserves are in long-term development in Fenland, based around the reserves of  Woodwalton, Holme and Wicken Fens, and in a large private estate in Sussex. In a small way, they are being tried in the Lower Wye Valley with the heathland restoration near Trelleck and the herd of Gloucesters at Cowshill Farm. All these are backed by the numerous grazing schemes under the aegis of GAP and PONT. The habitat diversity such management creates will be ideal for invertebrate conservation (Kirby 2001).

This is at once an ancient system of land management and a rapidly developing new form of farming and conservation. The new elements concern the practicability in modern circumstances and the attempt to recreate habitats, not just maintain them. Early experience in the Netherlands and lowland Britain is encouraging in the sense that the practical issues have been resolved so far and the developing ecosystems have proved to be attractive to wildlife. There is no reason to suppose that Wyeswood Common would prove to be an exception.

6. Colonisation by native wildlife

Will wild species colonise the ground within a reasonable timescale? It is well-established from studies elsewhere that there are ‘ancient woodland indicator’ species, ‘old grassland’ species, and generally that a proportion of native species have only limited powers of colonisation (eg Peterken 1981). These include not only vascular plants, but also butterflies, slugs, snails, beetles and other invertebrates, fungi and lichens.

Species are slow to colonise if (i) their dispersal mechanisms are limited, (ii) their source populations are ecologically isolated from the target land, (iii) they require the habitat to be mature, and/or (iv) they cannot overcome competition from species already established on the ground. Of these, (i) is inherent, but can be overcome by translocation, and (iii) will be solved by the passage of time, assisted by limited silvicultural operations designed to allow some trees to grow large quickly and other trees to be felled to produce dead wood.

Wyeswood Common is not ecologically isolated (ii) but particularly well placed. It is adjacent to a rich meadow reserve, so these species can be expected to spread naturally (as they have to other fields near the reserve), and their spread can be assisted by seed harvesting and sowing, or by strewing green hay. Wyeswood Common is also adjacent to native woodland, so the colonising distances for woodland species are minimal. Throughout the Lower Wye Valley, woodland density remains above the critical 30% threshold and woodland species pervade the farmland as part of the hedgerows, and these features further facilitate colonisation of new woodland, even of species on the edge of their range in Penallt, such as Campanula latifolia. There may be some difficulty in the long-term with species of dry limestone pastures, for such species have been reduced to tiny remnant populations elsewhere in Penallt, but the appropriate plants (e.g. Inula conyza) could be translocated if necessary.

The principal question relates to ecological inertia (iv). If nutrient depletion is insufficient, a limited range of vigorous early colonists may resist colonisation by later arrivals. This is unlikely to be a concern on the grassland, where nutrient depletion will continue in the medium-term, but is a risk in the new woodland. However, even here inertia can be overcome in the long-term, or as soon as cattle can be allowed into the new woodland, where they would break-up dense undergrowth.
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