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FOREWORD


By Robert Brett, Curator of RHS Garden Hyde Hall


I have always been a lover of exotic houseplants, particularly cacti and succulents. Perhaps it is their exotic nature or unusual look, which is so different from the usual array of plants found in our temperate climate. However, over the years, I have been fortunate to travel and visit many gardens, where cacti and succulents were an instrumental part of an outdoor garden design. Of course, the climate and conditions were favourable for xeriscaping, but dry gardens in Arizona and Morocco, as well as the glasshouses in the UK, have all inspired me to ‘push the boundaries of horticulture’ when I moved to my present role at RHS Garden Hyde Hall in 2015.
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RHS Hyde Hall.





Climatically, RHS Garden Hyde Hall sits in one of the driest regions in the UK with an average rainfall of less than Beirut. Matthew Wilson, one of my predecessors, started the Dry Garden at Hyde Hall, with its Mediterranean style and arid planting, in 2001. And over a decade later, when I arrived, I found plants growing outside that I was only accustomed to seeing in warmer climes or inside glasshouses. Whether it is the American agave, the African aloe, or the Echium pininana from the Canary Islands with its upright columnar drifts flowering in spring, this garden never fails to impress. I know I had never seen the likes of it before, except in the Canary Islands or at Chelsea Physic Garden, with its protected walled garden.


Soon after arriving at Hyde Hall, I met Paul Spracklin, one of the volunteers, and marvelled at his considerable knowledge of xerophytic plants. Paul’s passion, drive, commitment and enthusiasm can be seen in his garden. When I was invited to visit, I was taken back to my memories of Le Jardin Majorelle, Sonora Desert Museum, Huntingdon Botanic Gardens and numerous other places and the words, ‘What? You grow that here!’ parted from my lips on many occasions. Not only that, but Paul had been doing it for some 26 years, showing how, given the right conditions, cacti and succulents can thrive in an outdoor setting.


I am in awe of Paul’s achievement in his own garden, but I am also a great believer in challenging the norms. Climate change is with us, we are predicting a 3–4°C rise in temperature globally and it means that we are going to have to challenge our views and stereotypes of what plants we should be growing for the future. The South-East and Essex could see similar climatic conditions to Barcelona. It is with such perspective and intent that we can utilise Paul Spracklin’s wealth of experience and expertise to help create our own xerophytic gardens and areas, outside and all year round, as we have done at Hyde Hall. We pushed the boundaries with the Dry Garden, let’s see what else we can do. And who knows, maybe some of the houseplants of the past will become our garden plants for the future.




PREFACE


Exotic or subtropical gardening is currently enjoying a surge in popularity. Certainly, with climate-change models predicting milder winters and hotter summers, growing plants from warmer climates has never been more appropriate. Scientists also warn us that rainfall patterns are set to change with very little rain falling when our gardens need it the most: there is the very real possibility that hosepipe restrictions may end up being the rule, not the exception. So, what then of our tree ferns and bananas?
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Cacti and succulents in the late afternoon sun.





Necessity forced me to confront this problem. As a devotee of exotic gardening for nearly 40 years, I was first seduced by the prospect of turning my back garden into a jungle. But I live in coastal Essex where, on average, we can expect just 50cm of rainfall annually. Years of struggling to keep my luscious big leaves supplied with the copious amounts of water they demand – not to mention high water bills – made me seek out plants more suited to my arid summer-growing conditions. And I found succulents. Imposing succulent plants with strong architectural form that, grown together, still paint the exotic picture I craved, yet could laugh at the hosepipe ban. A new word entered my everyday vocabulary – xeriscaping.


The opportunity to expand and develop a larger garden from scratch, with xeriscaping foremost in mind, came along in 1994 when I moved to my current house with its, then, one-third-acre (1.350sq m) garden. For the exotic twist it was necessary to take the concept to extremes: cacti and other succulent plants are well known for tolerating excessive heat and drought, but it is only by modifying the drainage of the growing medium to the extreme that we can optimise their chance of surviving our cool, wet winters.


It has become an all-consuming quest: 30 years of painstaking research and old-fashioned trial and error to find a palette of plants that revel in hot, arid summers but, crucially, withstand cold and wet winters. This journey has taken me from the suburbs of Essex to the mountains of north-east and central Mexico and I have drawn upon these experiences to form the basis of this book. Whether contemplating a new design for a complete garden, a makeover for a sunny corner or simply a few containers for the patio, xeriscaping represents a viable option for future-proofing our gardens.
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The main succulent bank in my own garden enjoying the drainage provided by a steep slope.







PART I


XERISCAPING AND YOUR GARDEN


Xeriscaping is essentially landscaping to minimise the need for irrigation. The word itself is largely self-explanatory: a catchy portmanteau that combines the word ‘landscape’ with the Greek prefix ‘xero-’, meaning dry. The term was coined originally in the USA in the early 1980s and, although the concept is nothing new, the actual term ‘xeriscaping’ somehow seems to encapsulate how to manage your garden landscape sustainably during extended dry periods.


The most effective way to achieve this is to choose plants that are adapted to coping with seasonal drought and it is gardeners in the county of Essex – the driest in the UK – that have been leading the way. Beth Chatto, in her groundbreaking 1978 book The Dry Garden, caused a paradigm shift in how people garden in this country with her maxim of ‘right plant, right place’. This laid the foundation for the iconic Dry Garden at RHS Hyde Hall, which was completed in 2001. Matthew Wilson, curator at the time, and the team expanded on the idea with an initial layer of rubble underneath the soil/grit growing medium to ensure keen drainage and to add topographical interest to an otherwise even slope. Careful species selection then gave rise to another maxim, ‘plant wisely, water once’, as only when initially set into place are plants ever given water.
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The iconic Dry Garden at RHS Hyde Hall is perfectly in tune with the low rainfall in this part of Essex.







CHAPTER 1


SUCCULENTS AND CLIMATE-ADAPTIVE PLANTING


Cacti and succulents do not all live in deserts; in fact, not many do. Some of the succulent plants that I grow would see more rain in their original habitat than they do here in my Essex garden. The rainfall pattern is different, however: they might enjoy a wet spring and early summer but then have to endure months of dry weather during the rest of summer and into winter. To tide them over these dry periods, succulents have evolved a variety of strategies, principal among these being the development of tissues for storing water, in their leaves, stems or roots, which is taken up in rainy spells.
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Fleshy leaves on this Aloe brevifolia are adapted for water storage.





Having accumulated this supply there are then a number of methods employed to mitigate water loss in their day-to-day affairs. Generally, plants lose most of their water through their leaves, so modifying these is a first important step. The fleshy, water-storing leaves of many succulents have developed a thick skin, often waxy, that slows down evaporation. Cacti address this by ditching leaves almost entirely – reducing them to spines – while the fat, green, water-filled stems assume the role of photosynthesis and other leaf-related activities.
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Cactus spines are, in fact, modified and reduced leaves.





Crassulacean Acid Metabolism (CAM)




An important part of plant biology is how they exchange gases with the air via microscopic pores on the leaf surface called stomata. It is necessary for these pores to open periodically to facilitate the movement of oxygen and carbon dioxide in and out of the plant but, whilst open, there is an accompanying loss of water vapour from inside the plant. In most plants this process takes place during the day when water vapour loss is at its highest. A few groups of succulent plants, however, have evolved biochemical processes that allow them to only open their stomata at night to carry out gas exchanging, effectively holding their breath all day. This is known as Crassulacean Acid Metabolism, or CAM, and is believed to be a major contributory factor to the success of these plants.
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Representation of stomata set within cells of a leaf surface.








Succulents and Cold


Frost and snow – these words can strike terror into the heart of an exotic gardener and often induce a mild sense of paranoia. Will this year be ‘The Year’ when a polar continental air mass sweeps across from Siberia? Fortunately such events are rare with climate-change models indicating a shift towards milder, wetter winters. Nevertheless, to a greater or lesser degree, frost and snow are regular occurrences across the UK and need to be considered.


Frost


Frost is a broad term for a number of slightly different weather phenomena. In winter we generally get air frosts, when the temperature of the air falls below freezing, causing ice to form on surfaces. A ground frost happens most often in spring and autumn when clear skies allow heat from the ground to radiate away and the temperature of exposed surfaces to dip below freezing, even if the air temperature remains above freezing. A hoar frost is when dew forms on surfaces that are already below freezing, causing beautiful feathery ice crystals to form. A white frost is when dew forms and the temperature subsequently falls below freezing, leaving a uniform coating of white ice. A lot of succulent plants see frosts of all types in their habitat and so, largely, it should not be a primary concern, especially if species have been chosen carefully.
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The beautiful feathery ice crystals of hoar frost coating the leaves of this dasylirion.
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A white frost beautifying these cactus spines with ice.





Snow


For the succulent garden, snow is by far the most damaging winter event. It is often stated that the Inuit have 50 words for snow but, here in the UK, it is really only necessary to make a distinction between two types – wet and dry. Because of our temperate maritime climate, we generally get wet snow. Wet snow can fall even when temperatures are above freezing and it contains two to three times the amount of water than dry snow. This makes it heavy, causing mechanical damage, and leads to cycles of freeze and thaw that can penetrate right into the heart of a plant.
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Melting snow on this euphorbia dripping into the nooks and crannies of the plant.







[image: img]


Wet snow on this agave has partially thawed then frozen again.





Ironically, perhaps, in very cold climates the snow is generally dry snow – formed when precipitation occurs during periods that are significantly below freezing – and this dry, light, powdery snow actually insulates plants against the effects of severe freezing. Thus even if, in their habitat, the succulents experience deep freezes, it is usually accompanied by dry weather or a layer of insulating powdery snow. An example of this would include many forms of Agave utahensis and this is part of the reason why they fail here despite being exceptionally cold-tolerant.


Wrong Type of Snow




The difference between wet and dry snow in the UK was brought into focus in February 1991 when rail services ground to a halt due to a rare fall of deep, dry snow – the track-clearing machinery, being designed to deal with wet snow, was unable to cope. The expression ‘wrong type of snow’ was splashed all over the media and ‘snowclones’ have now entered the language – ‘wrong type of leaves’, ‘wrong type of seaweed’ and so on. For growers of succulent plants, it is very much the right type of snow!





Timing


The length, depth and timing of cold can make a massive difference. Some plants can withstand a brief dip down to, say, –10°C, if it is only for an hour or two on one night and the daytime temperatures the following day rise above freezing. The same plant might die if exposed to prolonged freezes of –6°C over several nights with daytime temperatures staying below freezing for several days.


One of the most critical things, however, is the timing of when the cold arrives. Throughout this book, to save repeating facts and figures every time, I will make references to my ‘worst winter’, ‘late cold’ winter and ‘early cold’ winter. These have been my benchmark winters, each of which has taught me valuable lessons in how plants behave.


My ‘worst winter’ was the winter of 2009–10, during which time wet snow arrived on 17 December, accumulated through the winter to end up 60cm deep, and stayed on the ground until April, constantly cycling between freeze and thaw. The absolute low temperature was one night in January when it reached –8°C, and there was a fortnight when the temperature did not rise above freezing day or night. I had started to plant my new garden in earnest during 1996 and each of the subsequent thirteen winters had been milder than average. This led me to become complacent and increasingly reckless in my plantings, reasoning that plant X had survived, so therefore I should push things a little further and plant Y and Z, too. In that regard, winter 2009–10 was a much needed wake-up call. A lot of plants survived, however, as they had already gone into dormancy during a chilly autumn.
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A heavy snowfall during my worst winter.





The ‘late cold’ winter was the weather event in 2018 dubbed by the press ‘The Beast from the East’ but more formally ‘Anti- Cyclone Hartmut’. After one or two frosts in early November, the following December, January and most of February were particularly mild. By mid-February light levels had improved and the mild temperatures had encouraged a lot of plants to break dormancy and start into growth. Then, suddenly, on 22 February a dreaded polar continental air mass moved in from Siberia bringing wet snow and falling temperatures down to –6°C. Tender new growth was suddenly exposed to cold and the results were catastrophic: plants that would have easily taken those conditions when dormant had been damaged or killed.


The ‘early cold’ winter was December 2022 and, in some ways, the most damaging. Snow arrived on 10 December accompanied by a freeze down to –6°C and a period of eight days when temperatures struggled to lift above freezing. In themselves these figures should not have been too much of a problem but, again, it was a question of really bad timing: a confluence of extreme events that, hopefully, will not be repeated frequently. We had just experienced an unprecedentedly long, hot and dry summer, and many plants, even some succulents, had been stressed by this and gone into dormancy. That was followed by an astonishingly wet and mild autumn, which broke the dormancy of these plants: an awful lot of them were still actively growing coming into December as there was almost a second spring following the drought. Then, suddenly, they were subjected to this rapid downturn in temperature with a wet snowfall that went on to freeze/thaw for a whole week. Some of the worst hits were actually plants that I had eagerly sought out – those from more temperate regions or high altitudes. Not requiring as much heat, they were still happily growing when the cold arrived, whereas some of the more xeric and heatdemanding plants had already started to go dormant and, therefore, got off more lightly.


Cold Damage


Damage caused by cold can manifest itself in many ways but the reason why it happens is essentially the same. The contents of the plants’ cells freeze and expand, bursting the cell walls; there is no way back from this and the cells die. Depending on the severity of the cold/tenderness of the plant, this can be just localised or it can affect the whole plant. Either way it only becomes apparent once the freeze has passed and the inside of the plant has thawed out. If the damage is confined to small areas this shows up as spotting, crazing or splitting of the leaf. If the whole plant has been affected it will lose its structural integrity and just collapse. Something that has happened occasionally to agaves in my garden, when they have been exposed to a long freeze/thaw cycle, is that they seem to survive just fine but then, once temperatures recover in spring, the middle suddenly falls away from the base of the plant, taking the main growth point along with it.


Offsets may or may not be affected, so it is usually wise to keep damaged plants in situ and see what happens. Some plants, such as beschornerias and trunkless nolinas, have a large underground caudex from which they will almost certainly put up new growth. Patience is particularly recommended for some stemmed succulent plants. In the case of Aloiampelos (Aloe) striatula the soft top-growth starts to show damage below around –6°C, but if the woodier stems underneath are still firm, new growth will sprout from these in spring. Flowers are borne on the previous season’s growth so are lost for that year but the plant recovers. Even if the woody stems are lost, which starts to happen at around –10°C, it is possible that new shoots will emerge from underground in spring. A friend has documented that his established specimen came back from underground after a staggeringly low –18°C in the mid-1980s, a winter that saw off many of his ‘hardy’ garden plants.
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Cold damage on this aloe has caused it to collapse, now resembling a heap of boiled spinach.
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Damage to this agave became evident in late spring.
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Cold damage to the stems of Aloiampelos (Aloe) striatula.
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Signs of recovery in early May.





The effects of frost and cold can be mitigated in different ways – by some form of overhead protection, insulation, careful use of microclimates but, largely, by judicious species choice. Much of this is discussed in the coming chapters.


Hardiness


‘Is this plant hardy?’ A relatively straightforward and reasonable question, you would think. If only there was a straightforward and reasonable answer! Whether a plant is going to be hardy or not for any given location depends upon an extremely complicated cocktail of interdependent factors.


Meaning


What does ‘hardy’ actually mean? It certainly means different things to different people, although a statement along the lines of ‘able to withstand year-round climatic conditions, including frost, without protection’ seems a reasonable consensus. But evaluated over what period – and do we include the record-breaking winters or just average years? For some people a plant that scrapes by in a mild winter, with some protection, is deemed to be ‘hardy’. Conversely, some may only consider a plant to be hardy if it can survive the lowest historically recorded temperature in its location. Most of us, I think, have such things loosely compartmentalised in our mind. The tricky bit is to understand what someone else means when they say, ‘Oh, yes, this plant is perfectly hardy’ because, as with any review, knowledge of the reviewer is the only way to make sense of it.


Hardiness Ratings


Various attempts have been made to categorise either how cold-hardy plants are, or how cold geographical locations get, by ‘ratings’ or ‘zones’. None give a complete picture; at best they can be used as a very rough guide, at worst they are downright misleading.


The USDA Zone system seems to have been almost universally adopted, yet, to my mind, it is the least appropriate for the UK. It was devised by the US Department of Agriculture to describe all parts of America by taking the average annual minimum temperature reached there. These temperatures are divided up into ranges or bands, which are then transcribed on to a map, rather like contours, linking areas that experience similar figures for the mean low temperatures each winter. So, from this table, it can be seen that for a plant to be considered hardy in USDA Zone 7, it must be able to withstand temperatures between 0°F and 10°F, which translates clumsily to –17.8°C and –12.3°C.


The stumbling block is that it is based on a single parameter – how cold it gets in winter – and nothing else. It is purely a number-crunching statistic. It is simply not possible to relate climate in the UK to climate in the USA. To use an extreme example, Gainesville in Florida is rated to be in USDA Zone 9a as are the Shetland Isles off the coast of Scotland because they share historical winter low temperatures. Clearly the same plants will not thrive in both, as Gainesville is about 20°C hotter in summer!


The RHS introduced a table of hardiness ratings after lengthy collaboration between horticultural professionals, which, I believe, is more relevant when discussing plants grown in the UK. This system pertains to plants – not places – and their winter performance when grown in the UK. So a plant described as H5 would be hardy to between –10°C and –15°C. It is still not a perfect system, still takes no account of conditions during the growing season, but is, I feel, much more appropriate and is the one I use here.
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Diagram comparing USDA and RHS hardiness zones.





Location, Location, Location


Considering that the UK is such a small archipelago, the range of climates is quite staggering. Broadly speaking we enjoy a cool-temperate, oceanic climate, benefitting from being bathed by the warm currents of the North Atlantic Drift and other, possibly even more significant, influences. This is one reason why London, despite being at the same latitude as parts of Alaska, is so much milder. Within these isles, however, there is a marked gradation in rainfall, summer warmth and winter cold. It is not a simple north/south divide but a composite puzzle.


On any group of islands it is important to note that there is a temperature gradient moving from coast to inland. Bodies of water lose heat accumulated over the summer much more slowly than landmasses, and anywhere near a coastline will, therefore, have cold mitigated to some extent by proximity to the warmer water. For example, about 7km east from my home, and right on the south Essex seafront at Westcliff-on-Sea, there is an Agave americana ‘Mediopicta Alba’ growing quite happily in the garden of some apartments, a plant I have struggled to keep alive just a little further inland.
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Agave americana ‘Mediopicta Alba’ in a seafront garden. Even a couple of kilometres can make a huge difference.
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A bed at the Minack Theatre in south-west Cornwall, where aeoniums and more tender winter-growing plants thrive.





Generally speaking, the west side of the UK experiences wetter, cooler summers and wetter, milder winters due to the influence of the prevalent south-westerly weather systems. Conversely, the east side is drier and sunnier in summer, with more influence from nearby continental Europe, but potentially colder in winter. Simple physics would imply that winters should be colder as you move further north but in practice the situation is far more complex: the west side of Scotland, for example, sees a strong effect from warm water currents and is actually extremely mild in winter. Dotted about are the large urban conurbations giving rise to little heat islands of buildings and tarmac: London springs to mind, of course, but also Manchester and Birmingham. It is so confusing.


All of this means that there is no ‘one size fits all’ or ‘buy it off the peg’ answer: a different portfolio of plants needs to be considered according to where you live. But, with absolute certainty, one thing it would be fair to say is that wherever you live in the UK, there will be cacti and succulents available for you to grow outside.
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In the extremely dry south-east corner of Essex, my garden is suited to growing cacti.





Stuff Happens




You will lose plants. Every winter is different, every location is different, plants will inevitably behave differently and you cannot conceivably think of everything every time. The overriding principle here is to remain philosophical whatever the winters bring. Mourn the losses, but do not become disheartened. Think about what you might realistically have been able to do to change the outcome. Would the plant have survived if kept dry? Consider trying again with a cover. If you do not want to cover, but the winter was exceptional, try it once more but this time in a slightly different spot. Perhaps at the foot of a bigger plant that offers some degree of shelter. If not, draw a line underneath and move on to something else. That is the nature of experiments: you always get results, even if they are not necessarily the ones for which you hoped. Do not dwell on the plant you have lost but think of the opportunity that has now arisen to try something new that is just as exciting. You can rejoice in the successes, especially the unexpected ones. In that respect it is the punishing winters that teach us more than the mild ones, and that hard-earned knowledge is precious. Xeriscaping in the UK is still very much uncharted territory. Our questions may not have answers; indeed, we may not even know the questions yet. It is up to us to find out.
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The heart-lifting sight of strong regrowth on Schinus molle.
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Aloiampelos striatula at RHS Hyde Hall making a strong recovery by October following defoliation.










CHAPTER 2


PRACTICAL CONSIDERATIONS


Provenance


When talking about plants, their provenance means the ‘place of origin’ or habitat which, in many cases, can be a clue as to whether a plant will be hardy or not. As a general rule, plants that come from a similar climate to that in which you are trying to grow them will be hardy. Conversely, those from a much warmer climate, you would not expect to be hardy. Of course there are always exceptions. Agave stricta, for example, would never, ever see a frost in its southern Mexico habitat but has survived –8°C in my garden unblemished.
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Agave montana in its mountain habitat.





Things to consider when deciding which species to try would include the latitude at which they grow, the altitude and also whether they grow in a rain shadow or not. Using Agave montana as an example, this beautiful plant comes from around 3,100m altitude in the north-east of Mexico just on the very edge of the Tropic of Cancer and on the damp side of a mountain system. Nights, even in summer, can be misty and chilly. In winter there is often snow lying on the ground. As a consequence it is beginning to establish itself as a successful succulent throughout much of the UK, although it does seem to resent the type of wet snow we get here and is best with a cover in winter.


Provenance can be especially helpful when considering a plant that has an extremely wide distribution in the wild. Trials of eucalyptus and acacia trees have revealed that plants raised from seed collected from populations at the coldest edges of the species’ natural range exhibited more cold tolerance than plants raised from subtropical provenances. They might be the same species but not all can be grown successfully in the UK. This could, theoretically, apply to some succulent plants, e.g. Aristaloe aristata, the natural range of which extends across some very high peaks in the Drakensberg mountains in southern Africa. Plants grown from seed collected from a known, highaltitude provenance would be very desirable.


Sunlight


When grown under glass, succulents will sometimes scorch in full sun but this does not happen when they are planted outside – fresh, moving air prevents this occurring. After all, succulent plants mainly come from hot, sunny countries, so a bit of British sunshine should not be a problem for them. Cacti and succulents really do grow best when given as much sun as possible: they become more compact, colours are more pronounced, spines are stronger; growth is healthier, hardier, faster. Some years ago I gave a friend of mine a spare yucca seedling, retaining one myself. We planted them both out the same year, treating our plants with similar benign neglect. Mine was in a position where it received maybe five hours of sunshine each day in summer, whereas his was in full sun from dawn until dusk. He lived nearby so the comparison was interesting, if unintended. Five years on, my plant had grown into quite a nice little thing, maybe 40cm high, but with no sign of a trunk. By contrast my friend’s plant was over 1m tall with a clear trunk and far more robust and impressive in every way.
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Grown in full sun the spines of this cactus are stronger, the colour more intense.





There are also unseen benefits from growing plants in full sun. We often hear of hot summers ‘ripening growth’ but what does that mean and how can it affect a plant’s hardiness? Many of our ornamental woody trees and shrubs come from regions of the world that have long, hot summers. Even if the winters are punishingly cold, a long, hot growing season means that the tender new shoots made in spring have a greater opportunity to mature, largely through changes in carbohydrate levels, into tougher woody stems that better prepare them to cope with winter. This is apparent in this country as there is, in fact, a marked difference as you go from the south-eastern tip of England and move north and west in the types of plants that thrive – many only perform best in the hotter south-east, some prefer the cooler north-west.


A similar principle can also be applied to succulent plants. Full sun and higher temperatures will often induce changes to the internal chemical composition of the sap within plant cells that effectively turn their contents into ‘antifreeze’. This enables them to withstand far lower winter temperatures than they can in a more temperate climate: winters may be milder but they just do not get enough warmth in summer to change internally. This is particularly relevant when looking at cold-hardy cacti and succulent references from the USA. It is so tempting to splash out on a purported cold-hardy plant rated suitable for USDA Z6 or below only to see it fail miserably in the UK’s milder winter climate because it lacked the long summer baking. Most forms of Agave utahensis would fall into this category. So, again, it follows that best practice is to grow our succulent plants in the sunniest, warmest spot available to give them their best chance.
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Agave utahensis enjoying a brief life in the sun.





Drainage


Many of our heat-loving desert plants are extremely hardy to cold but if they sit with their ‘feet in water’ they will rot and die. So it really is particularly important to pay attention to drainage. In fact I would say this is the single most important factor for success. The underlying principle is that it is easier to give a plant water if it needs it than remove it when it does not.
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A rather confused frog, wondering where the water has gone.
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All my succulent plants are growing in what are effectively raised beds, filled with material to ensure free drainage.





Dotted around various parts of the country are little pockets of gravelly, flinty soils – commonly encountered in the north of Essex and parts of Norfolk, for example. If you are lucky enough to be so blessed you can turn what is perceived as a real problem in ‘standard’ gardening circles into a massive advantage when it comes to growing succulents, with very little soil amendment needed. If not, you have to look at other ways forward and, for most intents and purposes, this means using a raised bed of some kind.


Raised Beds


There are many ways to make a raised bed: choices might depend upon what materials are available locally or how the appearance of the planned bed sits within the design of the wider garden. Natural stone is usually an excellent, if expensive, material to use, being heavy and stable, managing to look just right in so many situations, whether in a naturalistic rockery setting or a more modern design. If it is quarried locally, so much the better, as it will sit more happily in the landscape and reduce costs. Being devoid of natural rock deposits here in Essex, I decided to look further afield when sourcing stone for my large rock garden, ultimately settling on lava rock imported from Turkey. This fitted so well with the exotic concept, adding to the deception that the garden was somewhere hot and sunny. The initial cost was high but the value added to the garden has been immeasurable.
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A ‘small cliff’ of lava rock in my garden just after construction and planting.
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Gabions used to great effect in Chris Grundy’s London garden, the border appearing to vanish under a path only to re-emerge on the other side.
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Hollow concrete blocks, broken and pieced back together, make an interesting fill for gabions in James Knock’s garden near Brentwood.
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Timber sleepers utilised for a new project in James Tucker’s Cambridgeshire garden.
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Plastic drainage pipes repurposed as a low retaining wall.





Originally the preserve of road cuts and railway embankments, gabions are being utilised increasingly in domestic situations and offer amazing flexibility in terms of how they can be shaped and, especially, filled. Gabion grade rock is available but also recycled materials, such as crushed concrete, crushed brick and general rubble, all work just as well. Timber sleepers are a quick and easy way to raise a border with modern, clean, treated hardwood versions replacing the tar-soaked baulks recycled from the rail tracks of Europe.


Often, however, it is a good opportunity to think outside the box and use something a bit unusual. In one section of my garden I have cut lengths of large diameter ribbed plastic drainage pipes, usually seen alongside new road construction sites, bolted together with stainless steel fixings and placed upright as a retaining wall – the inside of the pipes filled with rubble and aggregate and then planted.


Drainage Material


The choice of drainage material is as divisive as it is diverse with many gardeners and growers dogmatically entrenched in their beliefs about what are, or are not, suitable media in which to grow plants. I can only speak from my own hands-on experience. Over the years I have moved away from mixing my native clay soil with freely draining material towards a completely inorganic substrate. No soil or organic matter at all, as I believe it holds on to moisture far too much. When filling a raised bed I start by using chunky rubble of broken bricks and concrete to fill the larger spaces, blinding these with some form of aggregate, planting as I go. I find that the plants enjoy wrapping their roots around these big chunks and it can only aid their stability. For the aggregate, at one point I was able to get hold of screened ‘furnace bottom ash’ – which goes by various common terms such as slag or clinker – a waste product from coal-fired power stations. It is increasingly unavailable due to decommissioning of these power stations, any stockpiles of material being used to make lightweight concrete blocks. In some former coal-mining areas of the UK, however, it might still be possible to obtain, so it is worth checking. I found it to be perfect. Other fancier materials I have used include LECA (lightweight expanded clay aggregate) and moler clay, available as granules for mopping up petrol spills and even as a low-dust, non-clumping cat litter! These days, however, I mainly just use all-in ballast, which is a mixture of 20mm gravel and sharp sand. It is easily and cheaply available from most builders’ merchants or DIY sheds and I have had no detrimental issues when using it. This all seems very cruel but I have found that plants grown really hard like this are tough, compact, have nice form and are better placed to deal with winter weather.
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Screened furnace bottom ash makes the perfect backfill material.





Winter Protection


Having settled that winter rain and snow are the nemeses of cacti and succulents, one of the most effective ways of dealing with this is to cover them somehow to keep the weather off. There are so many ways of going about this, from the elaborate and extravagant to just the simple expediency of placing a layer of fleece over a plant when it snows, then removing it once it stops.


Various acquaintances of mine adopt different methods. On the west side of Norwich, Norfolk, Melissa Scott and her partner Keith construct a complex timber and polycarbonate township over their entire succulent borders, tailor-made to the contours, erected and dismantled over the course of a fortnight or so at each end of the winter. Their glorious garden, Crete Lodge, is a testament to the effectiveness of their painstaking efforts.


Darren Hobbs in Newport, South Wales, has a number of choice and unusual plants that he goes to some lengths to protect. Many cycads, including a magnificent specimen of Macrozamia communis, enjoy a sleeping bag slipped over the leaves if the weather threatens to get much below –5°C. I would say his crowning achievement, however, has been to keep a specimen of Aloidendron ‘Hercules’ alive since 2011 by building an increasingly larger temporary greenhouse around it. This magnificent giant now towers over 3m and there is not another plant like it anywhere in the UK.


Tom Hart Dyke, of World Garden fame at Lullingstone Castle, Kent, erects a large polytunnel over ‘Mexico’. The effectiveness of this we will see shortly. There is a similar story for Ali and Si, whose former garden near Manningtree in North Essex contained plants I would struggle to grow in the open, such as the stunning Agave weberi, yet saw winter low temperatures way below mine – a polytunnel over the entire arid border allowed this to happen. Away from the south, in fact way up in the West Yorkshire Pennines, Joel Robinson manages to grow a vast array of cacti and succulent plants, covering his plants during the wet winters there.
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A winter scene at Crete Lodge, Norfolk.







[image: img]


Aloidendron ‘Hercules’ snug and dry in its Welsh winter quarters.





My own choice is to end up playing chicken with the weather. I have bits and pieces on hand to erect some adapted polytunnels quickly if things start to look a bit dicey. Also a selection of plastic umbrella cloches, clear umbrellas from ‘Pound Shop’ type outlets, rigid polycarbonate domes, a big roll of horticultural fleece, fleece blankets, bobble hats and sleeping bags from charity shops – all of which come in extremely handy if needed. For the most part, however, I leave well alone, preferring to keep my plants open to the air – although I do spend most of the winter anxiously fretting over forecasts.
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Agave weberi happy in north Essex with a lean-to polytunnel for protection.
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Framework in place ready for the cover for my cactus bed.
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The same border kept dry during a snowfall.
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A clear umbrella cloche keeps snow from penetrating the heart of succulents.







[image: img]


A small polycarbonate cloche placed on top of a columnar cactus keeps the growing tip protected.
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Charity shop bobble hats can be life savers and give neighbours something to discuss.
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Simply laying a fleece blanket over a vulnerable plant can make a difference.





Why Cover?




The massive advantage of having a winter cover is that you can almost exponentially increase the range and diversity of plants you grow by keeping the area dry, especially if you get the covers in place before the weather turns wet. This was brought into sharp relief for me over the winter of 2009/10, which was the coldest winter I have had since I started gardening here in Essex. A policy decision on my part at that time was that I was not going to cover any plants at all. As detailed earlier, in the open garden I recorded a low temperature of –8°C, a period of two weeks where the temperature remained below freezing and 60cm of wet slushy snow that fell in December and lay on the ground, going through freeze/thaw cycles, until finally disappearing in April. I lost many, many plants that winter, amongst which was a group of three Agave mitis. The following year, about 48km (30 miles) south-west as the crow flies, Tom Hart Dyke at Lullingstone endured a low of a staggering –16.9°C yet, under his dry Mexican polytunnel, the Agave mitis were just fine. Suffice to say, my policy decision has now been amended somewhat.
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Agave mitis doing an impersonation of boiled spinach after my worst winter.
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A large polytunnel erected over ‘Mexico’ at The World Garden, Lullingstone.








Air Circulation


This is something that largely gets overlooked but I believe it is actually quite important with many benefits. As mentioned above, fresh, moving air prevents plants in full sun from scorching in summer. During cooler, wetter periods, stagnant humid air can allow the build-up of bacteria, fungal spores and general pathogens, which, in turn, can lead to all sorts of rotting, so a healthy air movement helps to prevent this. To that end, I have found it is better not to plant too densely near the more susceptible plants, something that can effectively trap moist air around them. There is also a beneficial ‘wicking’ effect whereby humid air is swept away from the base of the plant, drying the soil surface. Moisture is then wicked up the soil to the surface to replace it – eventually drying out the soil. A good analogy would be washing pegged on a clothesline drying much more quickly on a windy day. This all becomes particularly relevant in winter if you choose to cover your plants – if possible, keep any plastic covers ventilated.


Propagation


Succulent plants conveniently offer the grower a variety of propagation methods.


Seed


Growing from seed is an excellent and inexpensive way to obtain more plants. For some of the rarer plants you may choose to grow, it could well be the only way if they are not available commercially other than seed. Even if it is a commonly grown plant, however, there is always the possibility that, with a shake of the genetic dice, seedling variation will throw up a chance plant that is a bit different from usual – stronger teeth, more compact. You never quite know.


Seed sowing is another area of horticulture where methods and opinions are varied and divided. Some growers state categorically that compost needs to be sterilised before sowing seed, leading to robust discussion over the best method to do so: microwave or pouring boiling water over the pot seem popular. Others, me included, do not bother. Seeds of the woody lilies, such as agaves, are generally quite large and best covered by 2 or 3mm of medium. For this I tend to use some form of heavier grit that keeps the little seedlings weighed down, as once they start to germinate they will often push themselves out of the medium rather than root down into it. Many succulents, such as echeverias, have seeds that are dust fine and best sown on to the surface and left uncovered.


Either way, enclosing the pot somehow, once the seed is sown, keeps the moisture and humidity levels high, which aids germination. Placing the pot in a Ziploc bag is often recommended: if I have any to hand I sometimes use yoghurt pots with clear, tight-fitting lids. Once the seed has germinated, this closed atmosphere is best removed by opening the plastic bag or taking the lid off, whilst at the same time keeping humidity levels quite high until the little plants are a few months old. Some growers bypass a lot of these early pitfalls and start seeds off by scattering them on to damp tissue paper. I recently saw some finessing of this technique whereby the tissue was kept damp using hydrogen peroxide solution, reducing the incidence of fungal attack to a minimum. Then, once germinated, the delicate little things are carefully transplanted directly into individual pots. I have not tried this myself but have read good reports. Whichever method you employ, make sure you label the pot!




[image: img]


Agave seed sown on top of moistened moler clay.
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The seed is then covered with a 3mm layer of LECA.
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Three months later, little agaves crowd the pot where they will remain until the following spring.





Stem Cuttings


Many succulent plants that have stems are most easily propagated from stem cuttings. Usually the tip but sometimes stem sections seem to work just fine. Using a sharp, sterile blade, cut the stem just below a leaf and leave the cutting for a few days so that the exposed cut area can dry off and callus over before being pushed into the growing medium. I have, on occasion, taken cuttings from my Aloiampelos striatula then left them, forgotten, on a bench somewhere only to stumble upon them a few weeks later at which point they have usually already started to push roots out of the stems. It really is that simple, sometimes.
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Four months after cutting, these aloe stems are rooting into the air by way of a hint to me.





Offsets


Quite a lot of rosette-forming succulents, e.g. many agave species, will make offsets from runners formed at the base of the plant. Sometimes they appear close to the mother plant, in which case care is needed to detach the baby. Sometimes they can appear some distance away from the mother if planted in the ground, or even pop out of the drainage hole in the bottom of a pot if containerised. These are easily severed and rooted to make new plants, again leaving the cut to dry for a few days before potting up.
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Agave offset popping out of a pot drainage hole looking for light.





Leaf Cuttings


A few succulents can be propagated from leaves. A number of Echeveria species will make new plants from a basal leaf that is detached, left to dry for a few days, then placed and left on the surface of your potting medium. Little roots will soon sprout from the end that was attached to the stem, followed by the start of a small plant. For some species it is more productive to use the leafy bracts that appear on an inflorescence, which can be detached and rooted in the same way. Many gasterias can also be multiplied from basal leaves although, frustratingly, this method will not work for the closely related aloes.
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New plants growing from leaves taken from Graptopetalum paraguayense and Echeveria rosea.





Bulbils


A number of succulents, in particular many agaves and their kin, produce baby plants on their flowering stalk that are known as bulbils. These can simply be detached, partially buried in the growing medium and rooted. This applies particularly to the genus Furcraea, the giant flower spikes of which end up festooned with bulbils, which, in some species, virtually replace seed production.
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Bulbils removed from the inflorescence of Furcraea parmentieri.





Artificial Means


Some succulent plants, however, remain resolutely barren of offspring and are reluctant to provide convenient means of reproduction until they flower and set seed. In the normal course of events, Agave montana grows as a solitary rosette for almost all its life, perhaps making an offset of two as it prepares to flower. Fortunately, seed for this species is generally available and plants can be easily and quickly raised this way. This is not always appropriate or possible, however. We might want to increase the numbers of some hybrids, variegates or distinct cultivars that do not readily offset but the desirable characteristics are not passed down genetically through seed.
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Offsets growing from the centre of a cored agave.





In these cases it is sometimes possible to force a plant to multiply artificially. On a small domestic scale a plant can be ‘cored’: a process that involves carefully destroying the main central growth point in the heart of the plant by cutting or drilling it out. This may then encourage it to make offsets from otherwise dormant side buds when, ordinarily, it would not. Caution and care are bywords here: it is a risky procedure, the outcome of which is far from certain and could well lead to the death of the cored plant, leaving you with neither offspring nor mother. I recall how apprehensive I felt when coring a ‘one-off’ natural hybrid!


Tissue Culture




On a commercial scale, plants are propagated artificially by the process of tissue culture (TC), whereby a few cells, usually from a meristem, are dissected out from the plant and raised in growing media under laboratory conditions. These are then divided into as many plants as required – many thousands can be produced from a single mother plant. For nurseries operating within a limited market this is impractical as there is a large initial cost involved for the laboratory set-up, but it is widespread practice in the USA where there is a huge domestic customer base. In recent years there has been a proliferation of named cultivars and hybrids produced in the USA and spread via TC. Taking Agave ovatifolia as an example, grown from seed it is extremely variable in size, degree of spination and leaf texture. Seedlings perceived to have market appeal have been selected, put into TC and released with catchy cultivar names such as ‘Vanzie’, ‘Frosty Blue’ plus the variegated ‘Orca’ and ‘Frosted Flecks’.
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Agave ovatifolia ‘Vanzie’ is a distinct form of the species propagated by tissue culture.








Cacti


Cacti are usually started off from seed or, for clumping or branching plants, offsets or cuttings. Opuntias are easily propagated from individual pads, partially buried or even laid flat on the compost surface. When growing cacti under glass, other methods can be employed. They can often be propagated by grafting – used for difficult-to-grow species that are grafted on to roots of easier host plants. This procedure is not appropriate for growing cacti outside, however, as the area of the graft on the more difficult plants is a point of weakness for the tribulations of outdoor life.
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