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	CHAPTER 1

	The World of Cacti and Succulents

	ATTRACTIONS

	Succulent plants have been a feature of the horticultural scene for a long time, yet their appeal has not been dimmed by the passing years. When first brought into cultivation, their exotic appearance made them objects of great curiosity. Contemporary accounts reveal the sense of wonderment induced in the minds of those acquainted only with the familiar garden plants of the day. The first flowering of some of those early introductions was often deemed newsworthy but then, as now, the press reports were sometimes greatly distorted.

	Films and television have made the plants more familiar today. They are freely available from garden centres and chainstores, and one might assume that they would no longer retain their fascination. Yet one has only to watch the reaction of children at a flower show to realise that there is something elemental about the attractions of the plants. The children will pass magnificent displays of roses, chrysanthemums and the like with scarcely a glance, but very few will fail to linger in front of a display of succulent plants.

	What is it about these plants that appeals? It is usually cacti that make the initial impact. Their appearance is so different from that of other plants that attention is drawn to them. Instead of slender leafy stems, the majority of cacti have swollen stems with spines taking the place of leaves. The association of the plants with a struggle for life in a hostile environment enhances their appeal. The climax comes when the first flowering cactus is seen. Cactus flowers have a delicate beauty which contrasts with the stark appearance of the plants, and they are often brightly coloured.

	The range of forms among the cacti is considerable. Hollywood has made everyone familiar with the columnar ‘organ pipe’ and flat-padded ‘prickly pear’ types, but there are also cacti with globular bodies and many which offset to form mounds of clustering stems. In size they range from tiny plants with bodies less that ½in (1cm) in diameter to giants 40ft (12m) or more in height.

	In addition to the cacti, many other plants have evolved to survive in arid regions. Some have an appearance superficially similar to that of the cacti, with fleshy stems and an absence of leaves. Some are rosette plants with fleshy leaves, while others compromise by having stout moisture-retaining stems and deciduous non-fleshy leaves. The variety of forms among these is even greater than among the cacti. Add the fact that many of the leaves are of delicate pastel colours, or covered with a powdery farina, or clad with soft hairs just appealing to be stroked, and one can understand why people find it difficult to resist touching the plants.

	The exotic appearance of these plants might lead the uninitiated to think that they are difficult to cultivate. This is not the case: they are among the easiest of plants to grow. Apart from a small number, which are best avoided until experience has been gained by growing a variety of types, cacti and succulents are undemanding in their requirements. Given a porous compost, a position in good light, moderate watering and enough warmth to maintain a temperature just above freezing point, the majority can be expected not only to survive but to flourish and flower. It is possible to grow fine specimens on a windowsill, though a greenhouse makes life easier for the plants and their owner. Having evolved to cope with the rigours of a harsh natural environment, the plants are forgiving of neglect. A plant that can survive months of drought in the wild will not take exception to lack of watering while its owner is away on holiday.
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	Fig 1 Weingartia corroana.

	DISTINCTION BETWEEN CACTI AND OTHER SUCCULENTS

	The phrase ‘cacti and succulents’ has been in use for so long that it would be optimistic to expect that clarification would lead to adoption of a more logical term. It is, however, rather nonsensical since all cacti are succulents: it is akin to using a term ‘dogs and quadrupeds’.

	The issue is further confused by the difficulty of defining the term ‘succulent’. To the layman, a succulent is a fleshy plant, but there are degrees of succulence and a ‘grey’ area between the truly succulent and completely non-succulent plants. Since many of these borderline plants are highly regarded by collectors, a blind eye is often turned to their physical attributes and they are accepted as succulent.

	It is easier to define a cactus: as a member of the botanical family Cactaceae. What then are the features that delimit this family? Possession of a fleshy stem and spines is not enough: some of the other succulents have evolved in a similar manner to cope with the same type of environment. It is likely, however, that a plant with a fleshy stem and spines is a cactus. Confirmation is obtained by studying the origin of the spines. If they emerge from a small pad-like structure, the plant is a cactus. The pad-like structure is called an ‘areole, and it is this feature that distinguishes the cacti. Just to confuse the picture further, some cacti do not possess spines and the areoles are minute and difficult to recognise. The familiar ‘Christmas Cactus’ falls into this category, but is a true cactus for all that.
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	Fig 2 It is the areole that distinguishes cacti from other succulents.

	[image: a007_2_online.jpg]

	Fig 3   Three types of succulents.

	CLASSIFICATION AND NOMENCLATURE

	One of the aspects of building a collection of succulent plants that bedevils the newcomer is the perceived difficulty of coping with botanical names. At first sight, scientific names often appear impossible to spell, pronounce or remember. It is tempting to think that, if the plants were given popular names, life would be much simpler for the collector.

	Sadly, this is not so, though periodically efforts have been made to popularise common names. These attempts inevitably fail, as they lead to ambiguity. In many cases the same plant has been given several popular names. For example the familiar houseplant Aloe variegata has been given the popular names ‘Partridge Breast Aloe’, ‘Tiger Aloe’, ‘Zebra Aloe’ and ‘Mackerel Plant’ among others. On the other hand, different plants have been given the same popular name. For example, both the epiphytic Aporocactus flagelliformis, with slender trailing stems, and the globular Pediocactus simpsonii have been given the popular name ‘Snake Cactus’. Although popular names are often descriptive of the plant, many are not: what, for example, is to be made of ‘Red-headed Irishman’ for Mammillaria spinosissima? Try asking for that in a garden centre!

	An unambiguous system of identifying plants (and animals) was proposed by Linnaeus in the eighteenth century and has since become the standard. This is the binomial system, which uses a generic name followed by a specific epithet as a unique identifier. As the names are based (in the majority of cases) on the ‘dead’ classical languages Latin and Greek, they are unaffected by the changes in meaning that occur as ‘live’ languages develop. This makes the system equally acceptable in all parts of the world.

	In the binomial system, closely related plants are grouped in a genus and all carry the same generic name, for example Mammillaria. They are distinguished from one another by being given different specific epithets, for example elongata and prolifera. Thus Mammillaria elongata, a cactus with long finger-like stems, is distinguished from the related Mammillaria prolifera which offsets freely to form a large cluster of globular bodies.
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	Fig 4 Mammillaria schiedeana

	Man delights in classifying the surrounding world, and the science of fitting the natural world into convenient pigeon-holes is called ‘taxonomy’. The botanical taxonomist aims to produce an acceptable ‘family tree’ defining the relationships between the various kinds of plant. Mention has been made of the genus, the group of closely related plants. The division of the group into recognisably different kinds leads to the category of species. In some cases the differences between two or more kinds may be very small, perhaps no more than a variation in flower colour, and the taxonomist may distinguish them as varieties of a single species. Moving in the other direction, related genera may be grouped into a botanical Family. There are other levels of distinction used by the taxonomist, but these need not concern the novice.

	Plants receive their names for a variety of reasons, and effort expended on learning the meaning of a name is well spent (it does not involve spending hours poring over a Latin grammar). The specific epithets in particular often relate to obvious features of the plants. Some names, for instance, are based on colour: they may be applied to the colour of the body, the spination or the flowers. Another group relates to size and shape and may be applied to the whole plant or some feature such as the leaves. Sometimes two such terms may be combined to produce a name that is almost a short description, for example longispinus meaning long-spined or aureiflorus meaning golden-flowered.

	There are other epithets which give a clue to the localities where the plants grow. Some of these are based on place-names which may be the names of countries or much smaller geographical units such as mountains or villages. Another group relates to the natural habitat, describing the terrain in which the plants are found. A knowledge of the meanings of these names may provide hints to aid successful cultivation.

	When it comes to the pronunciation of plant names, such rules as there are tend to be flouted. Perhaps the best advice to novices is to listen carefully to the manner in which more experienced collectors pronounce the names. They may not be strictly correct, but usually reflect common usage. Although sometimes forbidding at first sight, the names of succulent plants are as simple to cope with as those of such popular garden plants as antirrhinum and chrysanthemum!
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	Fig 5 Echinocereus pectinatus v. dasyacanthus.

	GEOGRAPHICAL DISTRIBUTION

	If one rejects the concept of spontaneous creation of a wide range of plant forms that remain fixed for all time, one is led to the concept of gradual evolution. It is now generally accepted that the earth has undergone many changes during its long existence. The principal land masses, which formed as the new planet cooled, gradually separated and drifted to their present positions. Accompanying the geographical changes, there have been climatic changes.

	Plants evolved from the simplest algae by a slow process of adaptation and mutation. As climatic conditions changed, areas of aridity developed. Plants unsuited to the new conditions died out, but occasionally a few specimens possessed some characteristic, perhaps slightly fleshy leaves, which enabled them to survive. Sometimes the progeny of these survivors also possessed the required characteristic, and over many generations the original type evolved into a slightly different form better suited to the changed environment. Occasionally mutation, an abrupt change in some characteristic, occurred. Usually the changed character gave the plant no advantage and the mutant died out with its fellows, but every so often a mutation was beneficial and succeeding generations inherited the desirable characteristic. Gradually, over many millions of years, new types of plant evolved and set about colonising their surroundings.

	Cacti are native to the Americas. There are a few species of Rhipsalis, a genus of epiphytes otherwise confined to the New World, which are found in Africa and Madagascar, apparently as native plants. There has been much speculation on this point. Were the plants already in existence before the land masses that became Africa and South America separated, and therefore left to develop in parallel with their transatlantic relatives? Did the plants evolve from different ancestors so that present similarities which place them in the same genus can be attributed to chance? Have seeds been transported across the Atlantic Ocean by some agency such as birds? Did sailors in ancient times carry fragments of plant material with them? Probably the puzzle will never be solved.
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	Fig  6    Rebutia minuscula.

	Some cacti have been carried by man to other parts of the world, for a variety of reasons. Where conditions have been favourable, the plants have often become a feature of the landscape. Travellers in the countries bordering the Mediterranean Sea will have seen ‘prickly pears’ apparently growing wild, but these are in fact only naturalised. The ‘prickly pear’ was also introduced into southern Africa and Australia as potential food for cattle during the dry season. In Queensland, in particular, the cactus found conditions  so much to its liking that it spread rapidly and became a serious problem. As it regenerated quickly from small fragments of stem, eradication by cutting, ploughing and fire proved impossible. Only by introducing an insect pest specific to the cactus was the infestation brought under control.

	Within the Americas, cacti are found from the Canadian prairies to the Argentinian pampas. Apart from those occurring on islands close to the mainland, cacti are also found in the West Indies and on the Galápagos Islands. The greatest concentrations occur in the most arid regions. There competition from other plants and predation by animals are less and cacti may become the dominant feature of the vegetation. In the northern part of the continent, the deserts of the south-western states of the USA adjoining Mexico are home to a large number of cacti.

	In South America, the vast area of the rainforest is unsuitable for terrestrial cacti, though a number of epiphytic types grow there. To the west of the Andean mountain chain which runs down the western side of the continent is a narrow strip comprising Chile and Peru. This area is affected by the Humboldt current of the Pacific Ocean, flowing northwards along the coast. It is an interesting region, almost rainless, where the only moisture available is in the form of coastal mist. Here are found several genera of cacti.

	On the eastern side of the Andes and in the northern part of the subcontinent lies the great bulk of the Amazon rain-forest, which provides a natural barrier separating the terrestrial cacti of the northern hemisphere from those of South America. South of the rain-forest there are drier regions where a great diversity of cacti has evolved. The south-eastern part of Brazil possesses a rich cactus flora. So too do the neighbouring countries, Paraguay and Uruguay. The greatest concentration, however, occurs nearer to the Andean chain in north-western Argentina and Bolivia. The plants of these areas range from columnar types that are dominant features of the landscape to small plants growing among grass and scrub.

	Although the Andes serve as a barrier separating the eastern species from those of the west, they also provide a habitat that has been exploited by other cacti. On the high plateaux between the main ranges, at altitudes up to 15,000ft (4,500m) where the night-time temperature may fall to –5 °F (–20 °C), a wide range of cacti have made their home. The area may receive no precipitation for three-quarters of the year and this, coupled with day-time temperatures up to 70 °F (20 °C) makes it unsuitable for most other plants.

	The other succulents are more widespread than the cacti, and can be found in all parts of the world. It often surprises people to learn that succulent plants can be found in Siberia, but Orostachys spinosus grows there. Even more surprisingly, the great deserts of the world, the Sahara, the Arabian and the Australian deserts, support very few succulents.

	The most important area for succulents comprises the southern and eastern parts of the African continent. The geography and climate show many parallels with those of the Americas. For example, on the western side of the continent is found the Namib Desert. Like the Atacama Desert of Chile, this is an extremely arid region, receiving less than ⅔in (15mm) of rain a year. Offshore the cold Benguela current causes coastal mists which roll inland, enabling drought-tolerant plants to survive. Elsewhere there are high mountains, though not so high as the Andes, which provide specialised habitats for succulents that can withstand occasional sub-zero temperatures.

	In recent years Madagascar has yielded many of its treasures which, although often more demanding than other succulents in their requirements, have become very popular with collectors. The Horn of Africa and the southern part of the Arabian subcontinent are other areas that have been explored recently and are still producing new species.

	It should not be thought that cacti are the only succulent plants to be found in the Americas. The same conditions that led to their evolution have caused members of other botanical families to adapt. It is a little surprising that the succulents found in the Americas have, in general, adapted in a different manner to the cacti. Whereas the cacti are stem-succulents, most of the American succulents are leaf-succulents. One might have expected that some plant families would have developed swollen stems similar to those of the cacti.
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	Fig  7    Umbilicus rupestris.

	Those who live in Britain are inured to its damp climate, which is scarcely conducive to the growth of succulent plants. Yet there are places, such as exposed rock-faces, where the rain does not penetrate to any depth but rapidly drains away. These situations provide a suitable environment for a succulent flora comprising a few members of the family Crassulaceae. Man has also had an influence on the distribution of these native succulents. When walls were built to enclose fields, suitable habitats were created for the plants, and these were soon colonised.

	Mention has been made of the ‘prickly pear’ being taken to distant parts of the world for use as cattle feed. The desire to enhance our surroundings leads to the transplanting of many plants, and explains why cacti can be encountered in the Mediterranean area and elsewhere. Belief in their medicinal properties, real or imagined, has also led people to carry plants with them on their migrations.

	CLIMATIC CONDITIONS AND ADAPTATION

	The major problems facing any plant in an arid environment are those of obtaining and retaining the water necessary for existence. In many desert habitats the annual precipitation in the form of rain or snow is very low. The most arid areas receive only a few millimetres of rain annually. Elsewhere the precipitation is greater, up to 8in (200mm) a year, but this upper limit is only one-third of that enjoyed by London. Often the whole of the annual supply of moisture is deposited during a wet season of a few weeks which is followed by a dry season of many months. Sometimes the life-giving water must be acquired from mists which shroud the plants for days at a time. Succulent plants must be able to respond by absorbing the maximum amount of moisture in the shortest possible time.

	To do this the plants have adopted a number of devices. Since small amounts of rain will not penetrate the soil to any great depth, the roots responsible for water acquisition lie close to the surface. In general, only those tall and heavy plants which need stabilising produce roots extending deep into the soil. The root systems of most succulent plants spread to a considerable distance from the plant body to gather moisture from a large catchment area.

	Some succulent plants, in particular some of the columnar cacti of the mountains, have a covering of hair. This undoubtedly serves more than one purpose, but among these can be included the collection of moisture droplets from mist, which may then be absorbed into the body or allowed to fall to the ground for collection by the roots.

	Having acquired water, the plant faces a battle with the elements to retain it. Desert temperatures tend to be high during the day and this, coupled with low humidity, provides ideal conditions for water loss by transpiration and evaporation. This would lead to desiccation and the eventual death of most plants, but succulents have developed a number of strategies to retain moisture. The most obvious is to modify the shape of the plant. A shape having a low ratio between surface area and volume is efficient in retaining water, the optimum being a sphere. Many succulent plants, in particular cacti, come close to this ideal. Some have truly spherical bodies while others have fattened stems producing a columnar shape. Other attempts at approaching the ideal shape are made by rosette plants which curl their leaves inwards during periods of drought. Other plants possess leaves which are fleshy and approach a spherical shape.
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	Fig 8   Echinocereus delaetii.

	 

	[image: a014_1_online.jpg]

	Fig 9   Mammillaria plumosa.

	 The second strategy is to store water in special cells. Cutting open a cactus stem or the fleshy leaf of a succulent reveals that the interior consists in the main of large water-storing cells. It has been estimated that the large ‘organ pipe’ cacti may contain thousands of litres of water, comprising over 90 per cent of the volume of the plant. This potential source of water has been the subject of numerous accounts of travellers lost in the desert being saved by slicing off the top of a cactus and drinking the contents.

	A group of succulents and a small number of cacti store water in large tuberous roots which, being underground, are protected from the direct heat of the sun. These so-called caudiciform plants are enjoying a period of popularity with collectors, and are much sought after. In cultivation, where the compost is likely to be somewhat moister than the soil in habitat, they are usually grown with the tuber partly exposed.

	All plants lose water by transpiration, a form of evaporation through pores (known as stomata) in the skin. Succulent plants have fewer stomata and these are located at the bottom of pits in the skin to reduce transpiration. In addition, some succulent plants have adopted an unusual form of photosynthesis known as Crassulacean Acid Metabolism (CAM), by which carbon dioxide is fixed during night-time rather than during the day. This process allows the plant to keep its stomata closed during the day-time heat. To reduce water loss further, many succulents have a waxy coating, sometimes appearing as a powdery bloom on the surface of the stem or leaves.

	There are many other devices adopted by succulents to assist water conservation. A covering of hair or wool protects the plant body from the direct heat of the sun. Some succulents are deciduous and shed their leaves during periods of drought. In others which possess fleshy leaves, drought may cause the leaves to wither back from the tip, thus reducing the surface area and hence water loss. Fleshy-stemmed plants can survive extreme conditions of drought, which may cause a loss of up to two-thirds of their water content. They can do this by shrinking in diameter and also withdrawing into the soil. When rain falls again the plants absorb huge quantities and rapidly return to normal.

	HISTORY OF DISCOVERY AND INTRODUCTION

	Although there is little doubt that, from earliest times, the indigenous inhabitants have been aware of succulent plants growing in their localities, and have gathered and cultivated those considered useful, the association of Europeans with these plants dates from the latter part of the fifteenth century.

	The first explorer of note was Columbus, who reached the West Indies in 1492. There his sailors would have seen a number of cacti and probably took a few back home as souvenirs. Certainly the plants are mentioned in documents written in Spain a few years later. It is possible that some of the ‘prickly pears’ now growing around the Mediterranean might be descendants of plants carried back on the Santa  Maria. Within a few years the colonisation of North America began and more cacti and some of the other succulents were discovered.

	In the early years of the sixteenth century the Spaniards Cortés and Pizarro conquered Mexico and a large part of South America to establish the colony of New Spain. Botanical exploration did not follow hard on the heels of military conquest however. Spain prevented foreigners from entering the colony, and it was not until the eighteenth century that botanists were able to investigate the flora.

	Predating Columbus’s landfall in the West Indies by a few years, the first contact with southern Africa by a European was made by the Portuguese sailor Dias. Within a few years European vessels were dropping anchor at the Cape of Good Hope to pick up water before continuing to the Far East. The first settlement was established by the Dutch in 1652 with the object of supplying the ships’ crews. By the end of the century plants and seeds were being sent to Holland and from there found their way to botanical gardens in other countries. Among these were the first succulents from southern Africa.

	By the beginning of the nineteenth century there were many large collections in private hands in Britain and elsewhere in Europe. This was a period when wealthy collectors vied to acquire rare specimens, and plants sometimes changed hands for more than their weight in gold. Nurseries specialising in cacti and succulents were established and some employed their own field collectors to gather plants from the wild. Then came a change in fashion; cacti and succulents were supplanted by orchids which required different growing conditions. The large succulent collections were discarded or declined, and interest in the plants waned until the turn of the present century when they were restored to favour. Their popularity has continued to the present time.
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