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RATIONALE AND SUMMARY

Our basic idea is that the RES’s new garden in St Albans, the former Royal National Rose Society’s formal rose garden, should be redesigned as an entomological teaching and research facility, with the majority of the existing planted areas converted into a demonstration garden in which contrasting management schemes to encourage insect biodiversity can be tested. We discuss some aspects of the need for such research, and the opportunity that this will provide for the society to extend its outreach and professional reputation.

To this end, we divide the RES garden into three basic divisions, as well as a large pond, each with a distinct management regime and concomitant ecological differences, as shown in the map here. Insect populations can be compared between these basic divisions, which will provide an opportunity for the systematic investigation of factors that have been hypothesised to improve insect populations in gardens. This broad division scheme will probably be best for highly mobile insects such as butterflies. But we also propose to establish temporary “patches” within some of these basic divisions in order to test more local management effects. This will be more suitable for looking at less-mobile insects such as leaf and flower beetles, aphids, plant-hoppers, soil insects etc. 

We envisage that the new RES insect-garden will not be open to the general public but will be extensively used by school groups on day-long field trips; we also suggest that the garden will be used by visiting groups of professional and serious non-professional gardeners, and we discuss here some ideas about the implications of this for the garden design as well as the facilities that it will be necessary to provide for these two kinds of visiting groups.R.E.S. GARDEN

PROPOSED GENERAL ZONING




 BACKGROUNDFigure 1: Proposed principal zones. These are chosen to minimise establishment and maintenance costs, while optimising scope for ecological diversity and data yield.


A SITE VISIT

Stuart Reynolds and Peter Harper visited the site on 22nd May 2019, having previously seen the aerial photos and the general layout. We needed ‘ground-truthing’. We got a better idea about the possibilities and limitations of the site and RES brief. It was clear to us that there is no burning vision shared by all RES officials and set in stone. It is more a case of an evolving dialogue, collecting ideas and reflecting on them. There is no desperate hurry.

It struck us that a vision is emerging that the grounds can be repurposed for habitat, teaching and research. There are many ways this could be done, and we hope to generate proposals that can be executed fairly inexpensively, while minimising maintenance costs. We were also aware that this is an important national institution that requires its grounds to be visibly managed, with at least a nod to conventional notions of amenity and attractiveness.

The Society’s garden should be a model, but should aim of course to amplify its influence through garden design and practice in the future. ‘Gardening’ is a key notion.

GARDENING AND BIODIVERSITY

Gardening is an astonishingly popular pastime in the United Kingdom. Around 87 per cent of UK households have access to a private garden, and 25% of a typical city comprises private gardens (Loram et al., 2007), and about half of a UK city’s green space is due to private or public gardens (Thompson and Head, undated).

It’s not just about growing plants close to your own house, or professional gardeners growing them in a public park for people to look at;   gardening  is an uneasy mix of artistic creativity and horticulture in which metastable communities of ornamental plants, often from exotic locations and frequently the end products of intensive artificial selection programmes, are planted by gardeners whose basic aim is usually to create a satisfying visual (and sometimes olfactory) experience. At its most ambitious, such an environment is for public consumption, and the Premier League of UK gardens open to the public are visited and enjoyed by a huge number of visitors; more than 650,000 people visited the National Trust’s gardens and grounds at Clumber Park in 2017-18, and nationally, the NT manages almost 20,000 ha of gardens open to the public. At the other end of the scale, most suburban gardens are “backyard” creations intended for enjoyment only by the gardener(s) who planted them.

With so much of the UK covered by gardens, and with current concerns about possible long-term declines in agricultural insect species, it seems sensible to promote gardening practices that encourage insects. The RES should be in a good position to provide tried and tested advice to gardeners on this topic. We believe that the development of the new garden should be a key resource in fulfilling this aspiration.

Gardens have long been dismissed by professional ecologists as habitats of poor quality for animals, supposedly because so many of the plants grown in them are non-native or highly bred to be visually alluring to people, but unsuitable for visitation by pollinators (e.g. “double” flowers”). An important idea behind this misconception was that insects would shun gardens because the plants and the insects had not co-evolved over millions of years to be mutually adapted. The extent to which pollinators and flowering plants are co-evolved is now not so clear; although some one-for-one interactions may exist, in general insect pollinators visit a much wider range of pollinators than was formerly thought (Shimizu et al., 2014).  

[image: ]Famously, Charles Elton (1966) dismissed English gardens as having many of the characteristics of “biological deserts”; and yet it is now increasingly obvious that this was a bad misjudgement; Elton simply didn’t bother to look before he pronounced. The work of Jennifer and Denis Owen during ~1975-2005 (e.g. Owen, D.F., 1968, 1978a; 1978b; Owen J. and Owen, D.F. 1985; Owen, J. 1981; 2010), who recorded an astonishing variety of insect life in their otherwise quite ordinary Leicester suburban garden established a new paradigm. They recorded 2200 species, 60% of which were insects, in their small garden (it had just 741 square metres of lawn, rockery, compost heap, herbaceous and mixed borders). This was not only an important indicator of the previous unrecognised potential for urban gardens as wildlife refuges but also indicates that gardening in the ordinary way for visual appearance does not necessarily discourage diversity. Their work has since been inspirational for others, who have followed in the Owens’ footsteps. An example is the paper by Goddard et al. (2010) which compares insect biodiversity in nature reserves and domestic gardens, finding that some groups (e.g. hoverflies) are overrepresented in gardens compared to wildlife refuges, probably because the habitat is particularly suitable for them. Jane Memmott and her colleagues (Baldock et al., 2019) have extensively investigated urban “hotpots” of insect pollinator diversity. Figure 2: Principal taxa recorded by Jennifer Owen in her garden in Leicestershire. The black section represents non-hymenopteran insects


ADVISING GARDENERS ON “INSECT-FRIENDLY GARDENING”

Insects occupy an astonishing variety of habitats and what suits one won’t necessarily suit another. So, in “encouraging” insects, it all depends which ones you want encourage. And anyway, lots of insects simply create their own habitats from anything going. As Jennifer Owen [2010] observed, one approach is to say that any garden will do, just keep it ‘organic’ and get on with life. Her strategy, if there was one, was simply to avoid pesticides, excessive tidiness, and bare soil. This sounds great to those gardeners who don’t have loads of time to devote their garden. So in principle, following this, perhaps the Royal Entomological Society doesn’t really need to do anything (except create a pond, and this garden already has several). Problem solved?

However, it can’t be that simple can it? A scientific study needs to have n >1. What if the Owens’ garden was actually really special in some unrecognised way? If the Royal Entomological Society wishes to encourage and advise gardeners how to create an insect garden that will reliably contain [image: ]as wide a catalogue of insect life as possible, it will have to do some serious research to identify those variables that are most important to this outcome. First, it is necessary to extend the taxonomic range of knowledge about garden insects. Almost all the advice provided to gardeners about “insect-friendly” gardening (e.g. Amateur Entomological Society, 2019; Baines, 2000) is about hymenopteran and day-flying lepidopteran pollinating species; there is very little information available to gardeners about the effects of different gardening practices on soil insects, ground-dwelling insects, predatory insects and decomposers etc. Second, research into garden insects has to be properly designed and replicated.Figure 3: Chris Baines's 1985 book popularised the idea of 'gardening for wildlife'


This is not to say that there has been no such research. But it is limited in extent, and in some cases (in our opinion) often of poor experimental design. For example, a paper by Gaston et al. (2005) recorded the colonization by insects of five different artificially provided resources designed to encourage insects in gardens in Sheffield (solitary bee nesting sites, bumblebee nest sites, small ponds, piles of dead wood and patches of nettles). The provision of the resource was replicated, but the research failed to properly test the hypothesis that these resources were attractive by comparing similar matched gardens where they were not provided. The paper concluded by stating that providing resources for insects appeared to be unpredictably inefficient in encouraging them but did not prove its point because of the lack of control treatments. This kind of thing is all too frequently encountered.

Some topics concerning the interaction between garden flowers and insects are indeed intensively researched. A great deal is known about how the apparently co-evolutionary interactions of insect pollinators with flowers of different shape, size and smell (e.g. Fenster et al., 2004) , and how this relates to garden plants that have been selected for unnatural combinations of these traits (for example the “double” flowers of cultivated varieties of roses and dahlias). Salisbury et al. (2015) have specifically investigated whether native flowers plants are more attractive to pollinators than non-native flowers and concluded that such preference may be limited to periods when flowers are very abundant. Planting exotic plants that flower in early or late season may be more important as a strategy than simply preferring native plants. But many other insect-gardening topics remain either totally uninvestigated or at least under-researched. 

To give a single example of such neglect in research, there is little information available on the effect on pollinators of the time of day at which nectar is available from garden flowers. In general, flowering plants must compete for pollinators, so that they would be expected to have evolved to provide nectar at times of day when pollinators are most abundant; and yet there is also considerable potential advantage to be obtained in providing nectar at times when only a few species of pollinator are likely to visit, since this will increase the chance of cross-visiting. Although honeybees are active mostly only at the warmest times of day, usually late morning and afternoon, other flying pollinators, such as bumblebees and moths, are specialised to be active earlier and later than this;  it is well known that some flowering plants (e.g. the night-scented stock Matthiola longipetala, and various different Nicotiana spp.) have evolved to provide nectar at different times of day and thereby exploit these other pollinating species (see for example, Tiedge and Lohaus, 2017). But can pollinator populations be boosted by growing together a selection of plants that provide nectar through the day from dawn to dusk? And can this principle be demonstrated throughout the year? The following skeleton table, for example, needs filling out with real data:


	
	TIME OF DAY

	
	MORNING
	AFTERNOON
	EVENING

	SEASON
	SPRING
	Helleborus?
	Pulmonaria
Ranunculus ficaria
	Salix?

	
	SUMMER
	Borago?
Tragopogon
	Kniphofia, Achillea
	Nicotiana, Matthiola

	
	AUTUMN
	Hesperantha?
	Sedum, Symphyotrichum
	Hedera




There are plenty of other projects waiting to be done. ‘Insect hotels’ with tubes of various diameters, mostly for bees and wasps are beginning to be widely used in public parks and gardens, but we know of very little research as to their general effectiveness, relative efficacy of different designs, positional requirements etc (see Figure 12 below). Here’s an early opportunity for a programme of scientific research, with proper experimental design, statistically valid replication, etc.  Other experimental approaches would allow insects to create their own habitats using a range of supplied (ecologically friendly) materials, such as decaying wood, decaying paper (old books!), leaf mould, leaf litter, mixed garden dumps, etc.  Areas with extremes of high and low temperature, dry and wet, etc. etc. could be compared.

The other big question in gardening for insects is the insect-plant interface. The majority of insect herbivores are specialists and growing the right plants is important. A lot of our basic design principles are derived from this point. There’s a lot of conventional wisdom about this topic, but precious little proper scientific hypothesis testing. Which plants are actually good for insects? This means undertaking replicated experiments and also thinking about the issue of competition between neighbouring plants. Our basic design (see below) is an attempt to provide a good environment in which to gather such data and then to disseminate the findings to serious gardeners and the general public.

And garden insects are not all pollinators. What about spittle bugs, aphids, ground beetles, ants and wasps, lepidopteran and sawfly caterpillars, not to mention predators (e.g. social wasps) and parasitoids? And what are all those ants that live underneath the brick paths in the RES garden doing?

We believe that all of this adds up to an important opportunity for the Royal Entomological Society to do good research in these and similar areas. The important activity of the Society in entomological publishing means that it would be well-placed to bring the results of its own research before the scientific world, but the general gardening public would also benefit strongly. This is very important in considering the society’s ability to meet its responsibilities as a charity with an entomological outreach mission. There is a clear overlap with (for example) the Society’s involvement in National Insect Week and local Insect Festivals. 

We don’t suggest that the Society should employ researchers or provide full cost research grants to undertake such research. We suggest instead that local (and perhaps even some not so local) Universities would probably be interested in using the Society’s insect-garden as a resource for student projects. We do suggest however, that it would be sensible for the Society to have an input into experimental design in such projects. The society currently has a Director of Science and an Outreach & Engagement Executive, either or both of whom would be well placed to do this. Periodic Bioblitzes (the society has some experience with them) might form a part of the plan to exploit the garden for insect biodiversity data.

OUTREACH

We are sure that in creating a new insect garden, the RES wants something that improves general understanding of the insect world and provides multiple accessible interfaces between humans and insects. Successfully creating a garden that is demonstrably successful in attracting insects would go a long way towards this.

Nevertheless, we do not suggest that the RES’s new garden should aim to be a visitor attraction open to the general public, with the aim of promoting entomology through direct contact with those who like to visit gardens (as noted above, this comprises a large fraction of the populace). To establish such a resource would almost certainly compromise the Society’s ability to use its garden as an educational and research resource and to cope with potentially large and unpredictable number of visitors would require the provision of expensive facilities (tea rooms, toilets, exhibition rooms, etc). Moreover, it is unlikely that such an enterprise would be financially self-supporting. Access down Chiswell Green Lane is just not easy enough. The failure in recent years of the adjacent Butterfly World project and the Royal National Rose Society’s garden on the exact same site shows this only too clearly.

And anyway, there is a general problem that a garden that is good for insects will probably not be anything very special for the general public (at least in terms of about what is generally reckoned to make a conventionally beautiful garden), because of the difference of scale. This means that a successful insect garden may well not be “a nice day out” in the usual sense of a public attraction. 

Insects themselves aren’t easily observed by those untrained in entomology. Most insect habitats are very small. Additionally, most insects are shy and prefer to be hidden. This makes it hard to watch insects doing their own thing. Many species can only be observed through serious disturbance of the habitat, and even then, they quickly run for cover. Most butterflies famously fly too quickly to be easily followed. Some insects are of course helpful in that they are more easily observed. Aphids (when they are there) don’t move around much. Springtails are nice because they always seem slightly dazed and take a while to amble off. But the general public is not used to looking at wildlife through a microscope. All this means that an insect garden for a zoo-like display would need timed groups and trained explainers and would probably look more like an allotment than the usual idea of a “garden”. Moving viewing sites indoors in order to use microscope displays would defeat the idea of such an “Insect zoo”.

We suggest instead that the RES’s new garden will be an excellent educational resource for invited visitors (e.g. schoolchildren)  together with their teachers from local schools (there are 11 state and private secondary schools in St Albans, as well as 39 infant, junior and primary schools). There is also the opportunity to engage more extensively with further education students of Horticulture from Oaklands College in St Albans < https://www.oaklands.ac.uk/course-area/horticulture> and perhaps also with students from local Universities. We have not attempted to research this in detail, but we note that both the University of Bedfordshire in Luton and the University of Hertfordshire (Hatfield) offer undergraduate courses in Biology as well as relevant MSc degrees in environmental management. In time, links with Universities further afield might be developed.

[image: ]We think that an important part of the message from a visit to the RES garden will prove to be that you have to make a bit of an effort to see most kinds of insects. We regard educating visitors in how to see them as very important (perhaps more important than ensuring that they see everything on the day). It needs to be explained that trapping is necessary to get a census of what’s going on and what they are seeing (e.g., discuss pitfall traps and provide visitors with pooters?). Careful explanation of the need to look closely at insects, and establishment of procedures that allow this to be done with minimal damage to the insects that will subsequently be released. Visual aids will be needed. Hand-lenses for a start, but (perhaps in the medium term, since it will cost money) also lots of macro video cameras in key locations, with remote monitors. Perhaps dark areas with red lighting. You would probably need to video-record the best moments, Attenborough-style, and if nothing happens on a particular occasion you always have ‘one we prepared earlier’. 

In any case, hand-held digital video-microscopes are cheaply available, connected to laptops or mobile phones, and giving the facility for making short movies that can seize the attention even of teenagers (see Figure 4). This is not merely seasonal. Decomposer communities are active all year round, and are readily found and observed.Figure 4:  Ladybird larvae emerging from eggs. Still from a movie made by students in 2018. Gripping.




 
THE PLAN


THE EXISTING SITE

The existing basic layout of the site, with dimensions, is shown in Appendix I.

We understood that the maintenance budget is not to exceed about £1000 a month. There is no specific budget for capital costs, but we understood this to be in the £104 range rather than £105.
There is a feeling that the Mansion House building itself should be kept separate from study or research visits to the grounds. The building or grounds are not listed, although perhaps there should be consultations if any very large trees are to be removed.

The garden area is well-served with paths and areas of hard standing, in tarmac, brick and stone paving. There are two weatherproof buildings with electricity supply. One has a water supply nearby, and possibly a septic tank at the rear, although we were not able to confirm this. There are no scale plans for the garden or plans for the services. We found only one inspection cover, on the eastern side of the garden.

There are some fine trees, that ought to be preserved in any reorganisation, notably
· A large lime near the HQ building, 
· A weeping birch with circular seat
· A grove of cypresses casting dense shade
· Silver firs
· Copper beech

There are also ‘sentinel pairs’ of mulberry and fastigiate copper beech marking the ends of the cardinal avenues, and many tall trees along the boundaries. On the northeast, beyond the boundary fence, there is dense stand of large sycamores.

The site is almost completely flat, aside from a small mound east of the northernmost pond. The ponds themselves are differentiated, with some unusual plants.

These features are recorded in Appendix II.


THE GENERAL APPROACH

Our aims in redesigning the garden were as follows:

· Maximising habitat diversity
· Creating resources for both teaching and research
· Minimising both establishment and maintenance costs
· Maintaining a light-touch ‘managed garden’ feel

 
SIX KEY RECOMMENDATIONS

· Keep most of the paths and large trees
· Some “rewilding”
· Create large areas of mown grass, subject to different mowing regimes
· Establish a single area of visually attractive ornamental planting of perennial plants in the “Oudolf style”, using species known to be attractive to insects
· Establish a zone of “enhanced insect habitat”
· Remove existing ponds, replacing these with a single larger new pond

ZONES AND HABITAT DIFFERENTIATION.

We feel the garden offers great opportunities for both teaching and research. Essentially, it can be divided into zones with different maintenance regimes, that could offer habitat differences helping to answer some of the questions about insect populations and biodiversity. We are particularly aware of the work of Jane Memmot and others showing substantial differences between land-uses at scales in the range of 10-1 to 100 hectares. The RES garden site could be used to test these highly suggestive results (Baldock et al., 2019).

From the perspective of zoning, the existing layout of paths seems entirely suitable to neatly separate one zone from another, while providing access and occasionally a ‘distant vista’.

We are aware that there are limited funds for both reconstruction and maintenance.  Consideration of both cost and habitat creation suggest three broad zones:  
1. ‘Rewilding’, essentially managed neglect, applied to a broad swath around the boundary. This is the lowest-cost option both for establishment and maintenance.
2. An area of mown grass could be created in the flat western half of the site, replacing the formal rose garden. This is more expensive to create and maintain than rewilding, but still relatively cheap. It offers possibilities for variation in terms of formal research.
3. A third zone might be labelled ‘enhanced insect habitat’, where efforts are made deliberately to create a variety of attractive habitats and food sources. This will be the most expensive to set up and maintain, but perhaps the most valuable. We suggest a location in the northeast area of the site

The approximate locations of these zones are suggested in Figure 1. It should be noted that the area occupied by each zone can be adjusted to suit the budgets. Further details of proposed layout are shown in Appendix III, and readers are referred to indicator letters A-K on this plan.









[bookmark: _GoBack]REWILDING

This area (marked K in App. IV) would embrace all the boundary trees and larger areas between main paths and the boundary. Much of the area can already be considered semi-natural woodland, although with a large proportion of ‘edge’ (Figure 5). Paths can be maintained to provide access for observation and sampling. Figure 5: A strip of woodland similar to that on the site, with an open 'edge'.


Maintenance measures would consist essentially of keeping access routes open, perhaps occasionally felling trees that might be dangerous to visitors, but of course any felled timber can be left in situ. 

Some of the proposed rewilding area is currently mown grass, and this could either be allowed to proceed with a natural succession or deliberately replanted with trees. Simple neglect will generate the ‘revert to scrub’ pattern over the first ten years or so, with coarse grasses and saplings, and this is perhaps an evolving habitat in its own right, worth monitoring (Figure 6), G in App. IV. Figure 6: Natural succession resuming (on right) with cessation of grazing pressure. A similar effect would develop if grass areas are not mowed.


An alternative possibility is that the currently-grassed area could be replanted with traditional coppice trees, and coppiced from time to time. This is an additional maintenance task but not difficult and suitable for (say) visiting school groups. Coppice is famously biodiverse and could make a useful addition to the habitat portfolio of the site (H in App. IV).

We are keenly aware of the great value of decaying timber and smaller items of wood for many species of insect, especially Coleoptera, which are associated with the saprophytic fungi that exploit this resource, (see for example Orledge and Reynolds, 2005), some species of which are nationally or absolutely rare and of high conservation value. We would recommend consultation with an expert in this field before finalising plans for this zone (Keith Alexander is the obvious person). In general, however, the key to management of this area will be “not too tidy”.

MOWN GRASSFigure 7: Grass area with mown 'ride' and grasses left to flower


Fine mown lawns tend to be depauperate in biodiversity terms, yet can be made much more interesting through selective mowing.  Open grass is an agreeable sight, and useful for school groups to run about, let off steam, and picnic (A in App. IV). Seed mixes can contain low-growing nectar-rich species such as clovers and medicks that will flower between mowings. Some areas can be infrequently mown, generating much longer grasses that provide habitat and egg-laying sites, especially for orthoptera and lepidoptera. The grasses can be allowed to flower, and of course ‘wildflowers’ will turn up on their own. If these areas have crisp mown edges and ‘rides’ through them they appear attractive and deliberate (Figure 7). The general effect is shown in Figure 5: 

Well-maintained grass areas create a managed look, but we wondered whether there should be additional areas with standard garden-style planting. Traditional herbaceous borders are too labour-intensive, but possibly the dense tall-plants style (many of them grasses) associated with the Dutch designer Piet Oudolf might be considered (C in App. IV, Figure 8). This is relatively easy to maintain, and provides a flourish in the later half of the year. Early interest can be added with spring bulbs. Such an area, or areas, would add a touch of glamour. Figure 8: Perennial tall plants and grasses with strong showing in late summer and autumn


As practiced by Oudolf, the selected plants are be planted in drifts. A modification from Oudolf’s normal practice could be to use the paths to separate the plants, so as to be quite clear about which plants are associated with which insects. The kinds of plants we have in mind here will be (early summer) geraniums, irises, campanulas, salvias; (high summer) Kniphofia, yarrows, agastaches, Rudbeckia; and (late summer) sedums, Michaelmas daisies, Japanese anemones etc.
[image: ]Figure 9: Wildflower area managed by mowing

Forb-rich areas can also be maintained by mowing, providing less controlled but rich sources of pollen and nectar. The general affect is shown in Figure 9. 

An obvious area for re-grassing is that on the western side in front of the house. It is flat, with few trees, and one small raised area, and three ponds. The ponds are problematic because in the long run they will probably leak and require expensive maintenance. Our suggestion is that at least two of the ponds be removed, perhaps all of them, and the areas cleared and re-sown to grass. Rubble, foundations and broken masonry can be transferred to the ‘Mound’ (see below). Ashlared stone can be re-used to create vaults within the Mound, stacked for use elsewhere, or sold to defray costs.

Most of the paths in this area can be retained, with minor repairs, creating grassy ‘parterres’. The small raised area near the northernmost pond is a candidate for the Oudolf-style planting, creating a conspicuous feature with plants taller than an onlooker. See Appendix IV. The area can of course be extended, but establishment is inevitably expensive.


ENRICHED HABITAT

There is great scope for imaginative contributions here, because there are many potential garden features that provide food, shelter or habitat for one species or another, and of course there are very many species.

We supposed that the best place for this zone would be in the northeast section, which would also contain the entrance, study and lunching facilities, and an all-weather workspace. It is where most insects would exist and where they are the most observable to visiting groups

The central feature must inevitably be a largeish pond (F in App. IV), specially designed for habitat enrichment and replacing (or at least complementing) the existing formal ponds. It would be designed with suitable features such as deep and shallow areas, open and shaded areas, muddy banks, a large ‘wetland’ area, islands, rafts etc. It would be provided with suitable ‘starter’ plants but others would inevitably arrive. Monitoring of the ‘succession’ and colonisation would be an attractive project in its own right.

The pond should also be designed with observers in mind. One obvious feature is to provide jetties projecting from the sides just above the surface level. A wide jetty can create a darkish space underneath, that can be observed via suitable holes in the jetty surface, but of course the edges provide plenty of scope for on-the-belly observation. Well-placed mirrors can provide sideways views. In the wetland areas, a simple boardwalk will be enough, a good place for close-focus binoculars.

[image: ]
Figure 10: Double pond with separating dike (centre). The two ponds developed different flora and fauna.

There are Health & Safety implications here (as elsewhere). Works on the site will have to conform to the most recent edition of the Construction (Design and Management) Regulations, but there is some room for compromise provided that Risk Assessments are properly made. An alternative to jetties is the creation of a spur or dike between two pond areas, or even two separate ponds, as shown in Figure 10.

Creating a pond can be expensive, and its size might be determined by the available budget. There would be a considerable volume of spoil, but this might be turned to advantage as part of an artificial hillock or mound, which we will refer to as the Mound. 
Figure 11: A profiled garden mound formed from surplus rubble and topsoil, and generating further habitat types.


The ‘mound’ or hillock creates habitat diversity by presenting a lighter, drier side and a darker, damper side, and these features can be exaggerated by various kinds of profiling and planting. Indeed a mound can incorporate burrows or caverns which remain cool, dark and moist all year round, favouring many insect species. The Mound can receive contributions from surplus material arising from construction or demolition work in any part of the garden, avoiding trucking and waste-handling charges (Figure 11). 
Figure 12: Assembly of 'insect hotels' using old pallets and other 'found' materials

The habitat enrichment area can contain all manner of specific facilities for different species, such as ‘insect hotels’, hollow stems of various kinds, dry stone or brick walls, piles of logs, decaying tree stumps, leaf litter, compost and other decaying organic matter. These can be inexpensively created on site using second-hand industrial softwood pallets (Figure 12).

Honey bees can obviously be encouraged with regular hives designed for honey collection, but possibly a natural comb in a small dedicated, darkened shed is more interesting to observe (Figure 13). It might also be possible to channel bees returning to the hive through a transparent tube to observe the various colours of the pollen being collected. To achieve this, it will be essential to establish links with one or more local beekeepers’ associations. Our experience is that beekeepers are only too keen to help. There are some liability insurance implications of keeping beehives on site, which will the society would need to investigate.
Figure 13: Natural, irregular form of honeycomb where bees are not confined to a hive

Many insects feed on nectar and pollen, and a regular supply must be provided throughout the year and – equally important – throughout the day. This requires a considerable area of flowers carefully chosen for the timing of their flowering periods and accessibility to different kinds of insects. Traditionally this is done on a fairly hit-and-miss basis through the ‘wild-flower meadow’ whose main role is to provide humans with an agreeable spectacle (Figure 14). There is nothing wrong with this, but it will be more of a challenge to design a suite of species aimed at insects rather than people. 
Figure 14: A classic wildflower meadow, at its best May-October

There is probably a need for more careful choice of plants that are traditionally considered to enrich habitats for insect pollinators. The emphasis here would be on compiling a list of plants that would provide resources for pollinators all year round, and also around the clock. This part of the garden is not envisaged to be subdivided into patches for statistical comparison, as most of the attracted pollinators will be highly mobile flying insects. The RHS publishes long lists of suitable plants and the final list of those to be planted here could be taken from these. The final selection of plants would be made on the basis of soil testing and trial plantings.

Nectar- and pollen-bearing plants need soil nutrients to flourish, yet if these are provided too abundantly many valuable plants are outcompeted by wind-pollinated forms such as docks, nettle and grasses. For this reason, it is desirable to reduce nutrient levels commonly found in topsoil, usually by removing the top 10-20 cm and sowing flower-seeds on the underlying subsoil. Another approach has been to introduce semi-parasitic species such as the yellow rattle (Rhinanthus minor) to weaken the grasses, but this parasitic plant too has its own preferred conditions (it is shade intolerant, for example, and doesn’t cope well in long grass) so that it isn’t a failsafe option to use it to facilitate the establishment of a flower-rich sward. Indeed, to investigate the impact of yellow rattle on insect diversity itself offers another research opportunity.

The construction process might be able to deliver some of this reduction in fertility without greatly altering the levels. Topsoil can be removed both from the pond area and from the wildflower area and used to make up levels in the area of the demolished ponds, or contributed to the multi-functional Mound. Further excavation of the pond will generate subsoil that can be spread on the wildflower area. This will require careful planning and phasing.  The transfers of material are indicated in Appendix III.






Arthropods are important elements of all decomposer communities, and can be encouraged by the existence of ‘compost heaps’ in various places. Traditionally compost is made by constantly turning a mixture of carefully selected components, but this tends to generate temperatures too high for arthropods. There strictly no need for this, and a wide range of different mixed materials can simply be left to decompose at temperatures only slightly above ambient (Figure 15).Figure 15: Container of pure woody materials after 7 years. The dark material consists almost entirely of small pellets of invertebrate frass.






FACILITIES FOR VISITORS

We envisage that the site will be visited largely by organised groups, of both schoolchildren and university students, but possibly also of members of the public on special occasions, organised perhaps by the local Wildlife Trust or the RES itself.

Visits are likely to be by arrangement, since the facilities required for Drop-In visits will not be available, except perhaps on designated Open Days.

There is a fairly obvious access point from the main drive to the west of the north-eastern quadrant. A secure gate could be operated remotely from the reception desk of the Mansion House, once the formalities of a visit have been completed. Probably the area round the garden entrance should be somewhat ‘designed’ and well-maintained, offering a reassuring ‘Front of House’.

The two existing buildings on the eastern boundary could both be used. They are in good condition and both have an electricity supply. There is a water-supply nearby. The ‘pavilion’ is particularly robust and has been used for lectures and slide shows. It could also serve as a dining room for eating packed lunches.Figure 16: Multi-functional polytunnel used for propagation, potting up, tool storage, plant trials and teaching.


It seems to us however that a large group will need more space and facilities to spread out specimens and materials, and good light to do so. The ideal all-weather structure for this purpose is a modern polytunnel, creating a ‘PolyLab’ (Figure 16). The students would have tables and trays to lay out materials, and places to sit, perhaps chairs or just as likely logs and straw-bales. A polytunnel would be relatively inexpensive. A 10m x 3m polytunnel with all the necessary accessories should cost less than £2000 although site preparation, a concrete base and erection would be extra.

Each group would have different purposes and requirements, but the RES could provide basic collection equipment such as nets, pooters, dippers, strainers, scoops, boxes. Simple optical aids could be provided such as illuminated loupes and close-focus binoculars for field use, but these days most young people have smartphones with remarkable camera capacities. Back in the PolyLab there could be binocular microscopes for finer detail, and digital microscopes for taking stills or short video-clips. ‘Making a movie’ on some theme (like the life-cycle of the dock beetle; a hoverfly larva attacking an aphid) is likely to be a high point of a visit.

Such a ‘PolyLab’ would require servicing with electricity, water and basic drainage for grey-water. There would be occasional need for lighting, but not much. It would not be heated. Secure cupboards would be needed for equipment. 
Figure 2: Composting toilet building with unisex twin-vault system, vent and urine-separation. The small PV panel powers a fan that maintains negative pressure in the main chamber, eliminating smells.

Regular flush-toilets would be hard to service some way from the main buildings, although it is possible a ‘toilet block’ could be connected to the sewerage system nearer the entrance. Perhaps a more appropriate alternative would be dry (or ‘composting’) toilets near the eastern boundary. Modern dry toilets have urine-separating facilities that cope well with shock loads. They maintain negative pressure in the composting chamber so are smell-free (Figure 17). Usually they have pair of composting chambers that operate alternately on a roughly one-year cycle, and the inactive chamber contains material that is both safe to handle and rich in decomposer organisms including plenty of arthropods. So even the toilets can be a habitat with its own unique insect communities, commonly with staphylinids regulating populations of dipteran larvae. 



THE PROCESS

Of course, the conversion process could be phased over many years. New ideas will continue to be generated. There is no need to do everything at once.  

The main conversion process would need to be discussed and a formal brief drawn up. The normal practice is to commission a survey and then a garden designer, who will create a plan that can be executed by a contractor. Contractors usually bid competitively for the work, and typically the cheapest is chosen.

In the case of the RES site it is possible the phasing might be extended over several years, making the contract process more difficult. A possible alternative is to find a sympathetic and knowledgeable contractor who has done this kind of thing before, and who can be partially directed on the site.

Yet another possibility is the institution of a ‘work camp’ lasting (say) six or eight weeks which (with the help of some professionally operated machinery) could carry out an entire Phase I conversion. There are thousands of ‘conservation volunteers’ around the UK who would be very happy to join such a project. It can be thought of as an extended Habitat Creation Festival and would bring a great deal of public attention to the site, especially within the wildlife/conservation community which in the UK amounts to several million people.

Maintenance could also be contracted out, or carried out on a part-time basis by RES staff, with or without the help of volunteers. It is possible that local volunteers might be willing to come and carry out maintenance tasks, and perhaps a certain amount of demonstration and teaching.

Volunteers might be able to enrich the suite of habitats into those that are regularly and routinely disturbed, such as simulating ‘home gardens’ or ‘allotments’, both of which are said to outperform urban wildlife reserves in terms of insect biodiversity. This does require considerable discipline and oversight.


FURTHER RESEARCH POSSIBILITIES:
Data gathering and dissemination.

A key feature of our design concept is that the insect populations present in the different areas of the garden should be regularly monitored and recorded, these data being compared to records of the plants present in the various areas, as well as data on weather, soil conditions etc. This will provide empirical research data that can be analysed to compare the results of different management plans. We are mindful that the RES is an academically based Society, and that the dissemination of research findings through peer-reviewed publication is what the society does in the normal course of events. We suggest that the data from the garden should form the basis of future academic publications on managing gardens for insect wildlife (perhaps the RES ought to team up with the RHS in this), but we also suggest that the society should consider publishing pamphlets and books on this subject for use by gardeners. Cooperation with the RHS might be sensible; Dr Andrew Salisbury FRES would be an excellent first point of contact.

We realise that RES staff are unlikely to be able to carry out this kind of routine monitoring, but we suggest that there is great potential to get RES members and fellows who live at least reasonably near to St Albans involved. Local volunteers and educational groups may also be useful. One can imagine systematic sampling of parts of the site or particular taxa could be incorporated into local university courses and carried out at similar times every year. The Society would retain a log of the results that could be analysed from time to time and integrated into occasional reports.

It struck us however, that if there are clearly differentiated habitat zones it should be possible to obtain useful data on habitat types and biodiversity. In the semi-natural wooded zone there should be plenty of leaf litter and root exudates, therefore plentiful fungi and a flourishing soil fauna. This might contrast with grassland, where there is ostensibly less habitat diversity. However, the grassland area will probably have high soil nutrient levels ‘inherited’ from the site’s history, and productivity could be high. Grazing is simulated by mowing, so the recorded insect fauna might be considered representative of improved organic pasture.

It might be expected that the greatest diversity is found in the habitat-enriched zone, but research is full of surprises, and this would need to be observationally established. The garden is large enough that research projects can be set up in various places without undue risk of disturbance.

As noted at several places in this document, we would like to stress that all too often scientific rigour has hitherto been lacking in investigations of garden insects. Proper hypothesis testing and statistical replication are very important. Better control of many possible variables could be obtained by delimiting some areas as patches or quadrats, in the manner shown in figures 18 and 19. This of course is optional, but the potential improvement in statistical rigour can be readily appreciated.

[image: ]

Figure 18: Possible placement of 5 x 5 metre quadrats
in the mowing zone


[image: ]
Figure 19: Appearance of differentially-mown patches in a large lawn at Mells, Somerset. There is a large difference of nectar flow between the patches and pathways.





The garden and the Society’s mission

We suggest that this research into the effectiveness of insect-garden design and the associated outreach activities, as well as the use of the garden to enhance entomological awareness among school children and university students, is eminently suitable to the RES’s charitable mission (the stated aim of RES outreach is to promote and increase public understanding of entomology as well as to improve the diffusion of entomological science and contribute to science education as a whole”).

We take it for granted that the Society would see such outreach and educational activities in a positive light but would wish to be able to segregate such activities from the main building of the mansion House, which is unsuited to host large parties of visitors of this type. The RES HQ also houses an internationally valuable entomological library, to which access should be closely supervised. For this reason, we propose to use existing buildings in the garden (especially two buildings on the Eastern side of the garden) as teaching buildings/lunch facilities. This would probably require the provision of water and drainage. Lavatory facilities would be needed. Depending on the ease of providing suitable drainage, this might best be provided as part of a new reception building (it is shown on the plan) to be erected near the entrance off the Mansion House main drive. If the scale of school/University student visits to the garden were to increase (and we assume that this would indeed occur) then it might be necessary to provide a larger teaching building. This is envisaged (on the plan labelled [H]) as being erected on the Eastern boundary of the garden, near to the other buildings, and would also require appropriate servicing with electricity, water and drainage. But this is not an essential initial investment. 

It is obvious the site has enormous potential for both teaching and research on entomological topics. As Lancelot Brown used to say more modestly, ‘it has capabilities of improvement’.

We envisage a series of discussions within the Society culminating in an agreed brief that can be translated into a scale plan executable by a contractor or (as suggested above) a team of competent volunteers.

The site could continue to evolve indefinitely.
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RES GARDEN SITE
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Peter Harper is a member of the Royal Entomological Society. He is a graduate in Zoology of the University of Exeter, and undertook postgraduate research in the molecular basis of learning at the University of Sussex before leaving to establish (with others) the Centre for Alternative Technology at Machynlleth, Wales (https://www.cat.org.uk/). He worked at the Centre for many years, took special interest and responsibility in the Centre’s gardens and grounds, and is the author of The Natural Garden Book (1994). He is also a tireless campaigner for Environmental Action, and is co-author of Zero-Carbon Britain (https://www.cat.org.uk/info-resources/zero-carbon-britain/research-reports/). He is currently a Visiting Lecturer at the University of Bath. He lives and gardens in Corsham, near Chippenham in Wiltshire. His web site is www.peterharper.org. 

Stuart Reynolds is a Fellow and former President of the Royal Entomological Society. His first and second degrees (Natural sciences and Zoology) are from the University of Cambridge. He did postdoctoral work at the University of Bristol, and was a Harkness Fellow at the University of Washington in Seattle, USA, before returning to a lectureship at the University of Bath. He is currently Emeritus Professor of Biology at Bath. He is a keen gardener and lives at Mells, near Frome in Somerset.
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