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1. THE BASICS OF GARDENING


For thousands of years humans have manipulated the natural environment around them for their own benefit. From the first small patches of forest cleared to grow food crops to today’s grand estates, gardens have been intimately connected to the growth of civilisation and the improvement of the human condition.


Most of today’s gardeners do not garden out of necessity, as in the past, but for a wider variety of reasons. Aesthetic pleasure, better health, status, stimulation and, paradoxically, relaxation are all answers given in response to the question ‘Why?’, and it is clear that gardens are as much of a necessity in the modern world as ever, even if most no longer provide household essentials.


Gardening is the closest many of us will come to creating a work of art. No paintbrushes are required, except perhaps for pollinating runner beans and painting fences. Instead, gardeners have to combine aesthetic judgement with science and manual labour to achieve their goals. But with a little planning, some basic knowledge of botany, a sensible range of tools and techniques, an understanding of the environment and the weather, and a modicum of plant knowledge, gardeners can create their own living masterpiece, a reflection of themselves and their lifestyles.


No two gardens are alike. No two days in the garden are the same. No two years will be the same. The thread that holds everything together is the effort that you, the gardener, puts in.
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HOW WE USE GARDENS


Throughout history people have created gardens for relaxation, pleasure and the cultivation of plants. Many ancient civilisations placed great importance on the cultivation and creation of gardens, and these spaces played significant roles in defining their cultures. Historic stories set in garden contexts, such as the Hanging Gardens of Babylon or the Garden of Eden, show that societies have always viewed gardens as valuable to their cultural identity.


Socialising and Relaxing


Nowadays, in our diverse and multicultural society, there are numerous uses and reasons for gardens, depending on your lifestyle. For the majority of people, a garden is for relaxation and pleasure. It is an outdoor space to be enjoyed and although there are some gardens that are literally just a space for socialising, most garden owners also enjoy caring for a green space and cultivating plants.
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Self-sufficiency



Growing your own food is a very popular incentive for gardening. You might take on an allotment or create a kitchen garden at home purely for the cultivation of edible crops to feed yourself, family and friends. Some gardeners grow their own because they believe the crops are better for you and have more flavour than those you can buy; others do it to save money on their grocery bills. Home-grown produce also benefits from being lower in food miles and so better for the environment. And you can find many more varieties of vegetables and fruit in the pages of a seed catalogue than on the shelves of a supermarket. However, most people grow their own food simply for the pleasure of producing something from seed, watching it mature and harvesting it from their own garden.


Other reasons for gardening include encouraging and helping wildlife, or making collections of particular plant enthusiasms. And of course you may simply enjoy the creative challenge of designing an outdoor space and keeping it attractive as the seasons turn.
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Community Space and Allotments


Gardens can also be used as a space for sharing ideas and for community involvement. There are hundreds of community gardens around the country where like-minded people make and maintain an outdoor space that can be shared with others. Community gardening offers a great opportunity to meet people, get fit and enjoy being outdoors. It’s ideal for people who don’t have their own garden, but also for others who are keen to learn more about practical gardening and to get involved with their local community.


Allotments bridge the gap between private garden and shared space; allotment owners are each responsible for their own parcel of land, but also work as part of the allotment community – and allotment owning also offers the ideal opportunity to get outside, cultivate some land, grow plants and meet other people.
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KEY THINGS TO CONSIDER


Whatever you intend to use your garden for, whether filling it with flowers, planting a kitchen garden, creating a place to socialise with friends, or all three, it’s important to assess its potential before starting work. What outdoor space a house or flat has is one of the main factors when people choose what they’re going to rent or buy, and there are important practical considerations to take on board when you’re looking at a new garden.


How much space is there?


You probably don’t have much choice when it comes to size – if you only have a small courtyard or balcony then an orchard or large herbaceous border is out of the question. However, you can get creative in even a small space. Most plants can be grown in pots and there might be the possibility of growing a ‘green roof’ on top of a bin storage area or other outbuilding; the latter is a great way of growing plants without taking up any additional space.


Is it overlooked?


Privacy and seclusion are important considerations when starting to plan a garden. Most people want to enjoy relaxing in their garden without being overlooked, so if you want to create a quiet, private place outside, think about how you will achieve this at least in part, if not all, of your space. Fences, trellis, pergolas and plants can all help you to make this work.
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Making the most of limited space, this balcony is lined with troughs planted with climbers and foliage plants as well as colourful bedding.






Do you have good access?



Think about the access to your outdoor space. Can you get to the back garden without having to carry everything through the house or flat? If you can’t, this may restrict what you can achieve: getting large quantities of soil and other materials into the garden will be difficult.


Do you need hard landscaping?


If you have elaborate plans for your garden you may need help to build walls, paths, raised beds, a pond, and so on. Professional gardeners and contractors are expensive, so budgeting is important. If you are putting in non-temporary structures you may need planning permission, too, so check with your local authority before commissioning any work. If you’re doing the work yourself, check out where the services are. Underground electricity, gas and water pipes and cabling will need to be identified before you set to with a spade, mattock or mini-digger.


Other considerations


There are other important aspects you should think about. All gardens need water: is there an outside tap? Is there a water butt? If you don’t have either, can you install one or both? Bringing water to a garden from an inside tap is often impractical and, in some cases, impossible.


To get the full picture of what you’ll be able to grow, you’ll also need to assess your soil; work out which way your space faces, how much light it gets, and when, and how much shelter it has from wind. Finally, you need to know where it fits in the landscape: that is, to have a broad idea of its micro-, meso- and macroclimates. All of these are explained in the following pages, which help you to get to know the space you’ve got and get an idea of its potential.
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Raised beds are ideal for growing vegetables in, but forward planning and budgeting are required to get the right look and feel.









LIGHT AND ASPECT


Some plants love to spend their time basking in the sunlight while others prefer to dwell in the cooler, shadier recesses of the garden. Knowing which is which is key for the gardener – there are always plants that will thrive in your garden, whether it is in sunshine or shade; the skill is to pick the right plant for the space. So before rushing off to the garden centre and exchanging your cash for some beautiful plants, it is worth looking at where the light falls in your garden.




[image: illustration]


Lower light levels in a garden can offer exciting opportunities to create mini woodland gardens with attractive plants at the base of larger trees.






Which way does your garden face?



The sun rises in the east, reaches south at about midday and sets in the west, so a south-facing garden will receive the most amount of light during the day and a north-facing garden will receive the least. An east-facing garden will only receive the sunshine in the morning when it is cooler than later on in the day, whereas a south-west-facing garden will receive the afternoon and early evening sun, which is usually the warmest time of the day.


To figure out which way your garden faces, you can either observe it on a clear day and see where the sun is at various times or you can use a compass. Lay the compass flat on your hand. The red arrow will always point to magnetic north, so if you face the direction of the arrow, you will be facing north, your back will be facing south, east will be to your right and west to your left.


Light and shade


Any upright, from a house to a tree, a pergola or a hedge, will cast shade into a garden when the light is behind it. Some of these things are within your control – if you want to get more light into your garden, a tree might be pruned, for example, or a pergola moved – but others aren’t, in which case you will need to work with the shade by picking suitable plants.


Remember, too, that the height of the sun varies during the year. In the winter the sun is low in the sky and a north- or east-facing garden will get very little light, particularly if there are houses or trees in the way. In summer, however, the sun is much higher in the sky, and even a north-facing garden may get more seasonal light if the sun is high enough to shine above the obstruction.


Tricks you can use to create more light include using light or reflective materials in your garden. Surrounding walls and fences can be painted pale colours, white gravel can be used on paths, and you might make a water feature or pond. Some gardeners use mirrors on fences and walls, too (although bear in mind that these can prove hazardous for birds if they’re not carefully placed).
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South-facing garden (midday)
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West-facing garden (midday)
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North-facing garden (midday)
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East-facing garden (midday)









MOISTURE AND TEMPERATURE


Two of the key ingredients needed for plants to grow well are moisture and warmth. Where you live in the world determines the types of plants you can grow.


Temperature range


There can be a huge range in temperature in different parts of the same country. In England, for example, compare the warm climate of South Devon in the south-west, where many subtropical and tender plants thrive, with the cooler temperatures of North Yorkshire in the north, where the growing season is shorter and early frosts limit the range of plants you can grow.


Gardens in the west of the UK tend to warm up earlier in the spring than those in the east, meaning that they may often be at a different stage of seasonal growth from one another. This will not only affect when plants will flower but also when you can sow seeds or transplant seedlings out of doors.


When planning what plants to grow in your garden, research the temperatures in the area, so you know what will and won’t thrive there. Most plant labels tell you whether they are hardy or not, which will help you decide whether they are suitable for your plot.
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Succulents are plants suitable for dry, arid conditions and can survive without being watered for long periods.





Precipitation and the water table


The moisture in your area also determines what plants can be grown in the garden. There are generally two factors that will affect this. First, the amount of rainfall. This can be affected by unexpected factors – if, for example, you live near a range of mountains, your area may have a higher annual rainfall. Second, the water table in your garden will also affect its overall moisture levels. The deeper the water table, the drier the garden.
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Even some plants originating from hot countries will appreciate regular watering or rainfall throughout the growing season.









CLIMATE AND LOCATION


Where you live geographically has a massive bearing on what you can and can’t grow. However, it’s not only dependent on the overall temperature and rainfall of your region, known as the macroclimate; there are other factors within your area that affect temperatures, rainfall and the survival of plants, and these are known as the mesoclimate and the microclimate.


Macro, meso and micro


To understand the difference between the three, take the example of a vineyard in the famous wine-producing Loire Valley. The overall climate of that region in mid-west France would be referred to as the macroclimate – in other words, the ‘larger, overall climate’ for the Loire Valley. And the reason the region is famous for wine is because generally in that area the climate is suitable for ripening grapes. However, within the Loire Valley there are various villages and vineyards all with their unique locations on top of a hill, in a valley, by a river, on a south slope or a north one, and so on. These variations dictate the mesoclimate of the vineyard, which fluctuates within the overall macroclimate for the Loire Valley. This is why some vineyards produce better grapes and therefore better wines than others.


Finally, if you then took just one of those vineyards you might identify one patch of vines that receives more sunlight, or is warmer because it is protected by something such as a nearby rock, and that makes that specific patch of vines produce more grapes than vines further down the row. It’s these unique small variations that make the microclimate that determines the plants’ ability to produce grapes.
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The warm macroclimate of vineyards in the Loire Valley, France enables more grape varieties to be grown than in cooler regions.






Macroclimate



Numerous factors affect a macroclimate. In global terms, macroclimates are affected by their distances from the equator and the polar regions, but on a smaller scale, proximity to mountain ranges, hills, valleys, lakes or the sea will all make a difference. In the UK, the Gulf Stream, a warm sea current that travels up from Mexico, increases the temperatures in certain areas of the country. It is possible to grow subtropical plants as far north as the west coast of Scotland due to the climatic effect of the Gulf Stream.
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Mesoclimate


At a more local level, there are lots of significant influences that will affect the plants that can be grown. Whether you are in a city or the countryside will affect the temperature and shelter of your garden; most urban areas are a few degrees warmer than rural ones. South-facing slopes will be much warmer than north-facing ones, too.


Clumps of trees and woodlands can act as windbreaks and slow down the cooler air. Valleys are often warmer than the tops of hills or mountains, but they can also trap cold air, making them frost pockets. Nearby lakes or bodies of water can reflect sunlight and make an area warmer.
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Microclimate


This is the area that a gardener can really influence or improve. For example, more light can be allowed into a garden by pruning trees, while hedges can be planted to protect plants from prevailing cold winds. South-facing walls or fences can be used to train fruit trees on, providing them with shelter and warmth as they bask in the midday sun. Alternatively, areas of shade can be created by planting trees.
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WIND AND WINDBREAKS


Strong winds can have a devastating effect on plants in the garden. There’s a reason why trees either don’t grow or have highly distorted shapes on exposed hillsides: all plants dislike strong winds. Most gardeners want upright, healthy trees and shrubs in their gardens. If there’s a strong prevailing wind, this can be difficult, so it’s important, first, to assess how windy a garden is, and, second, how best to protect plants from the wind’s effects.


Assessing the wind


The simplest method of working out the direction in which the wind most commonly blows in your garden (the prevailing wind) is to plant a flag in a key area and watch how it flies every day over a few weeks. Another good indicator is to look at any existing trees and shrubs and see if they are leaning one way or the other.


In urban surroundings, the wind is often of less concern, because there are so many blocks in its path, but in the countryside, and particularly in coastal settings, wind can be a major problem for establishing and maintaining plants. Apart from anything else, it can be very hard to establish a plant if the wind is constantly rocking it, as this prevents the plant’s roots from developing and anchoring in the soil.


Creating a windbreak


If your garden is in an exposed environment, the best course of action is to create a windbreak to protect the plants. The most obvious historical example is the walled garden, which many large houses built in order to create a sheltered, warmer environment to ripen fruit and produce earlier crops. In most modern gardens a hedge windbreak is the most practical solution. For a windbreak to be successful, it must allow the wind to filter through it. A solid structure, such as a wall or fence, can cause turbulence on the lee side, exaggerating the power and strength of the wind.


Remember, you don’t want to stop air movement entirely. A gentle breeze is useful in the garden, as the movement of air can help prevent the build-up of diseases.


Hedges grown as windbreaks can be either evergreen or deciduous, bearing in mind that the latter will be less effective in winter. Trees or shrubs that are tough and resilient to strong winds, such as laurel, privet, beech, hawthorn, blackthorn, Griselinia and hornbeam, are the choices that work best.


Of course, a windbreak doesn’t have to be a hedge. It can be a mix of different types of trees and shrubs, planted around the garden in spots where they will slow the wind down and gradually dissipate its strength.
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Hedges are suitable for windbreaks as they gently filter out the prevailing wind, therefore protecting plants behind them.
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Grow plants in pots so that they can easily be moved to provide extra shelter when needed in gardens with changing wind directions.
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Walls will provide protection from prevailing winds, but be aware that the speed of the wind just above the structure also increases.
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Trellises are effective windbreaks but will be even better if they have plants growing on them to provide extra protection.









ASSESSING YOUR SOIL


The old saying goes, ‘the answer lies in the soil’, and there is a lot of truth in it. Plants can be pernickety things; if the soil conditions aren’t right, they simply won’t perform, and in the worst-case scenario will end up dying. Establishing what kind of soil your garden has is therefore key to assessing it properly and you should do it right at the start, before too much other planning has begun.


So what is soil?


Soil is the result of the breakdown of rocks over thousands of years into tiny particles of minerals. Mixed in with it are the remains of long-dead plants and animals, as well as soil bacteria and fungus, a mixture together referred to as humus or organic matter. There is also water and air. If you happen to have moved into a recently built house, you may also have to deal with building rubble in the soil.


For simplicity, there are essentially three different elements in soil – sand, clay or silt. Few soils are made up of purely one element – they are usually a mix with one or more elements dominant. Most desirable of all is a loamy soil, which is basically a fairly even mix of all three elements. Loamy soil drains well, but holds on to nutrients and moisture well, too.





Sand


Sandy soil is a blessing if you do a lot of digging, as it is very light to move about. It also warms up quickly in springtime, meaning it is easier to grow early crops of vegetables or flowers. The downside of sandy soil is that, compared with, say, clay, it has large particles, meaning that it doesn’t hold on to moisture, organic matter or nutrients. This can result in an impoverished soil which needs to be topped up with fertilisers regularly — such as bone meal, blood, fish and bone, and chicken manure — and bulky organic matter. These additions will also help sandy soil to retain the moisture.
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Clay



Anyone who has ever had to garden on heavy clay soil will know how back-breaking it can be to dig and cultivate. Clay soil is very dense, due to its tiny particles, and although this means that it is better able than sand to hold on to nutrients and moisture, it can drain poorly when it rains and goes rock-hard when dry. Adding lots of organic matter will improve drainage and alleviate the hard-baked problem in summer. In springtime, clay soil can be slow to warm up due to its dense texture and its tendency to hold on to moisture.
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Silt


Silty soil has medium-sized particles and, although it can be sticky like clay when wet, it drains faster. It holds on to nutrients and moisture better than sand.
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Acid or alkaline?



Finally, you need to know the pH value of your soil. PH is the standard scientific measurement used to work out soil’s acidity or alkalinity. The reality is that you can’t really change the pH of your soil; ideally you should try to select plants suited to the conditions. Although you can tweak it with soil additives to change pH levels, be aware that the soil will quickly revert to its original state. To suit the widest range of garden plants, the ideal pH is between 6 and 7.5. If your heart is set on a plant that won’t like your natural soil, bear in mind that it will still be possible to grow it in a container, where you can give it the soil it prefers.


A few very specific groups such as blueberries, camellias or rhododendrons need acidic conditions. Neutral is pH 7, so basically anything below this is classified as acidic, whereas anything higher is alkaline.


Simple pH soil-testing kits are available in most garden centres or online. Take a few samples of soil from random areas in your garden. With each sample, place it in the container provided with the kit, add the solution (also provided with the kit), give it a shake and wait for the solution to change colour. Compare the colour to that on the chart provided to judge what the pH is. Usually a yellow or orange colour denotes acidic soil, light green is neutral and dark green is alkaline.
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SOIL TEST


As a quick test of soil type, take a small handful and see if you can roll it into a ball. If you can, it is clay or silt; if you can’t, it’s a sandy soil.


Now try to roll the ball into a sausage shape. If it will roll, it’s clay; if not, it’s more of a silty soil. Silty soil generally has a slightly gritty-but-silky texture, while sandy soil feels much coarser.
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If your garden soil is alkaline, you can still grow plants that prefer acid conditions, such as blueberries, by planting them in a container full of the acidic soil that meets their needs.











THE LAYERS OF THE SOIL


TOP SOIL


Most plants grow in the topsoil, which is dark in colour and which contains the highest amount of decomposed organic matter, or humus. The depth of topsoil can vary, but is usually around 30–50cm (12–20in).


SUBSOIL


Underneath the topsoil is the subsoil, which is harder, much more difficult to cultivate, and will contain less humus and fewer nutrients than the top layer. It is usually a different colour and texture to the topsoil, so is easy to identify.


BED ROCK


Below the subsoil is the bedrock, the stony layer which can’t be worked.


If you want to see how deep your topsoil is, you can either dig out a small pit or use a soil augur, a tool which can be pushed into the ground and which will bring up soil samples from different depths. If the topsoil layer proves to be very thin, you may need to add some — plants will struggle to grow in shallow topsoil.
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2. UNDERSTANDING PLANTS


As gardeners, caring for plants is our major concern. We aim to provide ideal conditions for growth, then reap the benefits in various forms: beautiful blooms, fantastic foliage and bumper crops of fruit and vegetables. To make the most of your plants, however, it is essential to know a bit about how they work. Not only does this enable you to identify the various parts of any plant – crucial when pruning – but you’ll also understand what your plants need in terms of water, sunlight and soil nutrients, so that you’ll be able to give them exactly what they want.


Understanding plants not only equips you to meet their needs, but also helps you to choose which plants to use in different situations. Plant habit is the difference between a huge tree and a dainty herb – both are useful but they need to be matched to spaces that fit their size. How long individual plants will live is also a key part of planning – at one end of the scale, perennials may live for many years; at the other, annuals grow, flower and die within a year. You’ll probably want to include both quick-result plants and slower burners in your garden.
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HOW PLANTS EVOLVED


As gardeners, we tend to think of gardening as working with a set of ingredients. But plants are key ingredients in a much bigger picture which we may think less about: they release the oxygen we breathe and provide most of the food we eat. So it’s worth considering exactly what constitutes a plant and how the different plant groups are related.


The two groups that comprise all life on Earth were originally classified as ‘kingdoms’ by the 18thcentury Swedish naturalist Carl Linnaeus. He called them Animalia and Vegetabilia. The latter was later renamed Plantae. Over time, however, it became apparent that not all members of Plantae were closely related, and various organisms were split off into other groups. These included fungi, lichens, slime moulds, some algae and protozoa. Today, plants are defined as living things that produce their own food by means of photosynthesis, and whose cells are each surrounded by a protective wall. Plants range from microscopic algae, each consisting of a single cell, to massive, multicellular trees, some of the largest living organisms on Earth.
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Photosynthesis occurs in tiny structures called chloroplasts, which can be found in mesophyll and guard cells. The cuticle and epidermis help to reduce leaf water loss.






Green energy



Photosynthesis is a chemical reaction that takes place inside plant cells, within structures known as chloroplasts. These contain green pigments that harness the energy in sunlight and use it to fuse water and carbon dioxide, forming simple sugars and oxygen. The sugars, which may be combined and stored as starches, feed the plant. Apart from a handful of parasitic plants that lack leaves, all plants rely on photosynthesis for food. A few other non-plant groups also practise photosynthesis, though the chemical pathways may be different. It’s hard to overstate the importance of this process; not only does photosynthesis produce plant food, which ultimately feeds all other life, but oxygen, the reaction’s by-product, forms the most important component of the air we breathe.


The production of oxygen via photosynthesis paved the way for the development of life on our planet and, over time, such life became more complex. Plants evolved, taking numerous different forms. Some of these eventually became extinct, but several independent lineages remain today. Derived from some of the earliest plants, mosses and liverworts lack roots and absorb moisture through all parts of their bodies. Ferns and clubmosses, which developed later, have a vascular system to transport water and reproduce by means of dust-like spores. In contrast, conifers and other gymnosperms produce seeds. Flowering plants, or angiosperms, developed later than all these groups, and combine several advanced features that have enabled them to spread across the world; they make up around 90 per cent of all land plants.


Flower power


The evolution of flowers probably occurred in conjunction with the evolution of insects. Nonflowering plants such as conifers rely on wind to transport their pollen, but the results are inevitably hit-and-miss: much of the pollen does not reach its target. In making use of a huge range of crawling and flying insects and, later in the evolutionary order, other creatures such as birds, bats and primates, each different type of flower ensures that most pollen will reach another of the same type efficiently. As individual insects and flowers adapted to each other’s needs, so more plant and insect species evolved, resulting in the great wealth of flowering plants – and matching diversity of pollinating insects – that we see today. Gardeners are major beneficiaries of this diversity; it means that we can find attractive plants for any environment or situation. Selective breeding has supplemented the natural range, too. These cultivated varieties were chosen for positive characteristics, such as larger blooms, tastier fruit or disease resistance.
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Many flowering plants utilise insects, such as this honeybee, to transfer their pollen from flower to flower, resulting in pollination and seed production.









PLANT ANATOMY


It’s invaluable for gardeners to have a basic map of plant anatomy in their heads. That way, whether you’re pruning a rose, harvesting seeds, taking cuttings or simply trying to identify a weed, you’ll never get lost. When naming the parts of a plant, it’s easiest to start at the root and work your way up to the flowers.


Roots and stems


Plant roots have two roles: to anchor the plant, and to absorb water and nutrients. In a typical root system, the larger roots provide physical support, while much smaller roots, especially thread-like root hairs, absorb the most moisture. Roots can be thick and fleshy or thin and fibrous, and some are adapted for nutrient storage. While most roots are subterranean, some plants such as tree-living epiphytes, including many orchids, have aerial roots which emerge from their stems.


Stems are both the skeleton and the vascular system of a plant. They support the foliage and flowers, but also transport water up from the roots and food down from the leaves. Most grow upright, but some, known as prostrate stems, travel along the ground, while others – pendulous stems – hang downwards. Some perennials also store nutrients in thickened horizontal stems called rhizomes. In trees and shrubs, stems thicken over time forming woody trunks.
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Leaves



Plant leaves are in many ways the original solar panels; they’re broad, flat and arranged to face the sun, from which they absorb the energy needed to power photosynthesis. Most are composed of two parts: the petiole and the lamina. Petioles, or leaf stalks, attach the foliage to the stem at a point known as a node. The lamina, or blade, can vary in its form, texture and colour. The shapes of the leaf tips (apices), edges (margins) and bases are also changeable.


Most plants have a single petiole at each node, growing on alternate sides of the stem, but some have pairs of leaves at each node (‘opposite’), or multiple leaves at each node (‘whorled’). Some leaves lack a distinct petiole and the lamina joins directly to the stem. Others have leaf-like structures, called stipules, at the base of the petiole. Leaf arrangement is an important feature in identifying a plant.


When examining leaves, it’s important to check whether they are simple (undivided) or compound (fully divided into leaflets). Confusingly, the leaflets of some compound leaves can resemble simple leaves. To be sure, follow the petiole until you reach the stem; a leaf will have a bud or growth point at the node, whereas a leaflet will not. Compound leaves may have their leaflets arranged like fingers on a hand (palmate) or like a bird feather (pinnate).


[image: illustration]


Flowers and fruits


Most plants reproduce by transferring pollen from one flower to another, where it fertilises ovules. The fertilised ovules develop into seeds, which are dispersed within a fruit formed from the flower’s ovary. Flowers are composed of four types of organ arranged in rings: sepals, petals, stamens and carpels. The sepals, which together form the calyx, protect the flower in bud. The petals, which, grouped, are called the corolla, attract pollinators. Stamens are made up of a stalk, or filament, and a head, the anther, which produces pollen, and the narrow connecting point between the two is called the style.


From this basic structure comes an infinite variety of forms, with floral organs varying in shape and number. Flowers typically include both stamens (male) and carpels (female), but may also be unisexual, with male and female flowers on the same plant (monoecious) or separate plants (dioecious). In many plant groups, numerous flowers are clustered together to form an inflorescence. Once the ovules are fertilised, they develop into seeds while the surrounding ovary forms a fruit. Plant fruits are adapted in different ways to aid in the dispersal of seeds away from the mother plant. As a result, some are fleshy and attract hungry animals, while others use wings, hooks or hairs to help their dispersal.


[image: illustration]






HOW PLANTS GROW


Plants grow and develop in a different way from animals. In animals, growth happens in youth, largely halting in adulthood. Plants, however, grow throughout their lives, and some reach both great size and extreme age. Most plant growth originates in growing points at the stem and root tips, known as meristems. Plant cells also have a much greater ability to regenerate damaged tissues than animal ones.


For most plants, life begins as a seed which contains both an embryo and a store of nutrients that will fuel the growth of the young plant. As temperatures rise in spring, seeds absorb water from the soil, swelling up before the first root, the radicle, emerges. While the root grows downwards, the first stem, or hypocotyl, appears and begins to grow upwards towards the light. Once above the soil surface, leaves develop. When they have expanded, the seedling can begin to harness the energy of the sun.


Seeds vary greatly in size and shape, often depending on the amount of nutrients they store. At one end of the scale are the dust-like seeds of orchids which, unusually, have no nutrient store at all, leaving orchid embryos to rely on symbiotic fungi to provide their first meal. At the other, the seed of the double coconut palm (Lodoicea maldivica), easily the world’s largest, weighs in at almost 20kg (44lb). Containing a bumper crop of nutrients, it feeds the embryonic palm while it grows enough to emerge from a dense canopy of parental leaves.


Primary growth


Plant stems and roots develop from growing points called meristems, which are responsible for plant growth and which contain stem cells capable of developing into any part of the new plant. As the stem elongates, small clusters of cells are left behind by the meristems, creating buds that can develop into branches or side shoots. In most cases, these buds remain dormant, because the growing point at the top of the stem releases a hormone, from a class known as auxins, that inhibits the growth of side shoots.


This last bit of biochemistry is the reason gardeners sometimes pinch out the tips of young plants to encourage bushy growth. Removing the top (apical) meristem halts the flow of hormones, allowing side shoots to form and the plant to thicken. Encouraging bushy growth is good practice for bedding plants, shrubs and hedging, but should be avoided when growing trees where a single stem or leader is desired.




[image: illustration]


The meristem at the tip of a plant produces hormones that inhibit the growth of lateral buds.





Secondary growth


The extension of stems and roots is known as primary growth; secondary growth is the thickening of stems and roots that you see in all woody plants, including trees. The stems of all woody plants contain two different sorts of vessel: xylem, which transports water from roots to leaves, and phloem, which moves sugars formed in the leaves down the stem. They are divided by a layer of meristematic cells called cambium, and this layer generates new xylem and phloem, gradually thickening the stems. To stop the bark from bursting as the stem widens, another cambium layer (called cork cambium) produces new, expanded layers of bark. Each year, new layers of xylem and phloem are laid down and the outer walls of xylem cells gradually accumulate a polymer called lignin. The cells eventually die, but the tough, lignin-filled walls remain, creating a network of water-transporting tubes. Xylem is also the primary component in wood, lending rigidity to stems and allowing for the development of tall trees, shrubs and vines. When a tree stem is cut, the xylem can be seen in the rings that allow tree age to be determined.




[image: illustration]


Cambium layers produce new bark and xylem and phloem vessels, causing stems to expand their girth.





New directions


While much plant growth results from new cell production, individual plant cells can also expand and grow. When exposed to light from one direction, cells on the dark side of the stem extend while those on the sunny side stay the same. This is what causes windowsill plants to arch towards the light. This process, known as positive phototropism, is also controlled by auxin hormones. Some vines perform a reverse manoeuvre, known as negative phototropism – they grow away from the sun because they are looking for a trunk to support them as they climb, and the shadiest areas are directly below trees.




[image: illustration]


Some flowers, such as the osteospermums shown below, can follow the sun and track it from east to west, allowing their blooms to warm up quickly and thus attract more pollinating insects.









HOW PLANTS MULTIPLY


A crucial stage in the life cycle of any plant or animal is the creation of the next generation. Most plants do this by flowering and forming seeds, but some exceptions use other means. As a gardener, it’s useful to have a broad understanding of the different ways in which plants reproduce. You’ll need it when you want to ‘make’ more plants from those you already have, and sometimes, by manipulating the process, you can also improve the plants you grow.


Plant reproduction can be divided into two broad categories: sexual and asexual. The former involves the transfer of genes between plants; when flowers are pollinated, genetic material in pollen combines with genetic material in the ovules to form seeds, which are genetically distinct from the two parent plants. Asexual reproduction does not involve genetic transfer and any offspring are identical to the parent. The propagation techniques that gardeners use, such as division, cuttings and layering, are forms of asexual reproduction, but plants can also reproduce in this way without any human intervention.




[image: illustration]


The fragrant, tubular flowers of buddleja are attractive to many species of butterfly.





Flowers, fruits and seeds


The blooms of flowering plants may look beautiful to us, but we are not their intended audience. Scent and colourful petals exist to entice animals so that they will transport pollen from one flower to another. Some plants have modified flowers to attract specific pollinators. Butterflies prefer broad blooms with floral tubes, while many bee-pollinated flowers have lines on their petals to guide the insect in. The flowers of grasses and many trees, including birch and oak, are pollinated by the wind, so have no need to be showy. Having a unique pollinator ensures pollen is delivered to the right address – another flower of the same species – but many plants take their chances; they have unspecialised blooms and welcome all comers.

OEBPS/images/f0029-02.jpg





OEBPS/images/f0029-01.jpg
The parts of a leaf

Petiole





OEBPS/images/f0021-02.jpg





OEBPS/images/f0021-01.jpg





OEBPS/images/f0006-01.jpg





OEBPS/images/f0012-01.jpg





OEBPS/images/f0016-01.jpg





OEBPS/images/f0009-01.jpg





OEBPS/images/f0031-02.jpg





OEBPS/images/f0031-01.jpg
Cork

Primary phloem

Secondary growth

Secondary

phioem

Bark

Vascular
cambium

Secondary

xylem





OEBPS/images/f0026-01.jpg
Upper
epidermis

Cuticle

Spongy mesophyll

Guard cells Lower epidermis





OEBPS/xhtml/nav.xhtml




Contents





		Title Page



		Contents



		How to use this ebook



		Chapter 1: The Basics of Gardening



		How we use gardens



		Key things to consider



		Light and aspect



		Moisture and temperature



		Climate and location



		Wind and windbreaks



		Assessing your soil



		Chapter 2 Understanding Plants



		How plants evolved



		Plant anatomy



		How plants grow



		How plants multiply



		What plants need



		How to read plants



		Understanding plant names



		Trees and shrubs



		Climbers and wall shrubs



		Herbaceous perennials



		Annuals and biennials



		Bulbs, corms and tubers



		Roses











		Chapter 3 Practical Gardening



		Tools and equipment



		Ground preparation



		Improving the soil



		Digging and the ‘no-dig’ method



		Choosing and buying plants



		Planting trees and shrubs



		How to plant a tree or shrub



		Planting roses



		Planting a hedge



		How to plant a hedge



		Planting in containers



		Making a lawn











		Chapter 4 Everyday Garden Care



		Watering and irrigation



		Feeding and fertilisers



		An introduction to pruning



		Pruning evergreens



		Pruning deciduous shrubs and trees



		Pruning climbers



		The formative pruning of trees



		Renovation pruning



		Hedge care



		Rose care



		Lawn care



		Container care and potting



		Overwintering



		Making compost and leaf mould



		Mulching











		Chapter 5 Growing Fruit and Vegetables



		Growing your own food



		Soil preparation



		Raised beds



		Planning your crops



		Vegetables from seed



		Salads and leafy crops



		Tomatoes and other ‘fruit’



		The cabbage family



		The perennials: rhubarb, asparagus and artichokes



		Peas and beans



		The onion family



		Potatoes, beetroot and other root crops



		Herbs



		Raspberries, strawberries and other soft fruit



		Apples and pears



		Stone fruits



		Other popular fruits











		Chapter 6 Growing Under Cover



		Protecting your plants



		Cold frames, cloches and tunnels



		Choosing a greenhouse



		Greenhouse gardening



		Growing under glass



		Greenhouse care and hygiene











		Chapter 7 Propagating Plants



		Propagation basics



		Tools, equipment and compost



		Watering and hygiene



		Propagation from seed



		Propagation from roots



		Propagation from divisions



		Propagation from stem cuttings











		Chapter 8 Problem Solving



		Pests and diseases



		Identifying pests



		Identifying diseases



		Diagnosing sick plants



		Weeds



		Choosing healthy plants



		Beneficial wildlife



		Integrated pest management



		Using chemicals



		Lawn repair











		Chapter 9 Planting Design



		Planning



		Basic design principles



		Plant forms and how to use them



		Using colour and texture



		Arranging plants



		Planting style – formal



		Planting style – informal



		Planting style – contemporary



		Designing for a small garden



		Making a planting plan











		Chapter 10 The Gardening Year



		Further reading



		Picture credits



		Copyright











Guide





		Cover



		Title Page



		Contents



		Start















		3



		4



		5



		7



		6



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		25



		24



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		59



		58



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		87



		86



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		125



		124



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		158



		159



		160



		161



		163



		162



		164



		165



		166



		168



		169



		170



		171



		172



		173



		174



		175



		177



		176



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		193



		192



		194



		195



		196



		197



		198



		199



		200



		201



		202



		203



		204



		205



		206



		207



		208



		209



		210



		211



		212



		213



		215



		214



		216



		217



		218



		219



		220



		221



		222



		223



		224



		225



		226



		227



		228



		229



		230



		231



		232



		233



		234



		235



		236



		237



		239



		238



		240



		241



		242



		243



		244



		245



		246



		247



		248



		249



		250



		251



		256











OEBPS/images/cover.jpg
Reviseq
& Updateq

Gardening
School

Everything You Need to Know to
Get the Most from Your Garden

IMON AKEROYD & ROSS/BAYTON

y |





OEBPS/images/title.jpg
RHS

Gardening
School

Everything You Need to Know to
Get the Most from Your Garden

SIMON AKEROYD & ROSS BAYTON





OEBPS/images/f0009-02.jpg





OEBPS/images/f0022-01.jpg





OEBPS/images/f0015-01.jpg





OEBPS/images/f0019-01.jpg





OEBPS/images/f0032-01.jpg





OEBPS/images/f0019-02.jpg





OEBPS/images/f0019-03.jpg





OEBPS/images/f0019-04.jpg





OEBPS/images/f0011-01.jpg





OEBPS/images/f0023-01.jpg
BBBBBBB





OEBPS/images/f0027-01.jpg





OEBPS/images/f0008-01.jpg





OEBPS/images/f0014-01.jpg





OEBPS/images/common.jpg





OEBPS/images/f0010-01.jpg





OEBPS/images/f0024-01.jpg





OEBPS/images/f0028-01.jpg
The parts of a flowering plant

Apical bud

Flower

Stem

Leaf









OEBPS/images/f0020-01.jpg










OEBPS/images/f0013-02.jpg





OEBPS/images/f0013-01.jpg





OEBPS/images/f0017-03.jpg





OEBPS/images/f0017-02.jpg





OEBPS/images/f0017-01.jpg





OEBPS/images/f0030-01.jpg
Meristem

Lateral buc






OEBPS/images/f0013-04.jpg





OEBPS/images/f0013-03.jpg





