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How to Use This Ebook


Select one of the chapters from the main contents list and you will be taken straight to that chapter.


 


Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between related sections.


 


You can double tap images and tables to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.





Introduction


It was the Roman Cicero who once said: ‘If you have a garden and a library, you have everything you need.’ RHS Gardening School combines perhaps two of the greatest pleasures in life – reading and gardening. Perhaps you don’t yet have a garden or, for that matter, a library, and maybe you never will, but purchasing this book could be the first step towards having ‘everything you need’, and will start you on the path to the lifelong pleasure and enjoyment to be found in gardening and growing plants.
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• A marble statue of the Roman Cicero (106 BCE–CE 43), who said: ‘If you have a garden and a library you have everything you need.’





Whether you are interested in taking up gardening as a profession, studying for a horticultural qualification or simply wanting to build on your existing knowledge and experience, RHS Gardening School is a great place to start. It takes you on a horticultural journey from the first steps of examining a potential plot, right through to designing, planting and maintaining it. Throughout the chapters there is a blend of sound horticultural theory underpinned with practical advice that will provide a strong foundation to further studies or a career in gardening.


If you are at a crossroads in life and deciding whether a career in gardening is for you, then consider the following. Gardeners have an important role to play in society. Firstly, they are experts in growing plants needed to provide the oxygen for breathing, absorbing carbon monoxide and reducing global warming. They increase biodiversity by encouraging and providing habitats for wildlife. They also grow and provide society with fruit, vegetables and, of course, the ingredients for medicines and vaccinations. Finally, gardeners create happiness. They create havens of beauty and tranquillity on Earth for society to enjoy.


Combine this with a career spent outdoors working among plants in the fresh air, free from the stresses of modern living, and it is not surprising that gardeners have such long life expectancies compared to other workers.


What more rewarding a career could there be, and this book is a great place to start. RHS Gardening School covers all the essential areas of horticulture in eight easy-to-follow sections.


Section 1 starts with the very critical question, what is a garden for? It then continues to explain how to go about creating your own garden by considering some of the essential factors involved. This includes examining the soil, determining the prevailing wind direction, temperatures and potential for frost damage, the aspect of the garden, etc.


Section 2 looks at the different categories of plants, clarifying the difference between a tree and a shrub, for example, or an annual and a perennial. It also explains in simple terms how botanists classify groups of plants into their family, genus and species, as well as analysing how plants grow and what their requirements are to ensure they thrive.


Section 3 looks at the more practical aspects of getting started in the garden. It includes what tools are required, how to dig and prepare the soil, how to plant trees and shrubs and how to lay a lawn.


Section 4 explains how to maintain a garden and keep it looking beautiful. It offers advice on everything from pruning trees and shrubs and trimming hedges to mowing and caring for lawns, watering, feeding and basically anything else needed to keep a garden maintained.


Section 5 is all about problem solving and offers advice on how to deal with pests and diseases, how to encourage beneficial insects into the garden and how to repair a lawn.


Section 6 looks at productive gardens, including how to grow fruit and vegetables in the garden. It also looks at growing plants under protection and covers propagation techniques.


Section 7 looks at how to design a garden from scratch, the tricks and techniques available to garden designers and how to make the best of the outdoor space available.


Finally, Section 8 explores the different seasons and what you can expect throughout the gardening year.
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• Mixing the informal with the formal; relaxed catmint planting with a woven wicker fence in front of topiary domes in terracotta pots.
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GARDENS EVERY DAY


Almost from the beginning of time, 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 and glorious estates, gardens have been intimately connected to the growth of civilisation and the improvement of the human condition.


Today’s gardeners do not garden out of necessity, as in the past, but for a variety of loftier 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 they no longer provide household essentials.


Gardening is the closest most people come to creating a work of art. No paintbrushes are required, except of course for pollinating runner beans and painting fences. Instead, gardeners have to combine aesthetic judgement with science and manual labour to achieve their goal. A little planning, some botany, a sensible range of tools and techniques, an understanding of the environment and weather, a modicum of plant knowledge. With these ingredients, gardeners 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 the gardener puts in.



What Is a Garden for?


Throughout history, people have created gardens for relaxation, pleasure and the cultivation of plants. Most civilisations stretching back in history, such as Mesopotamia, Persia, the Roman Empire, Egypt and Japan, 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.
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• You don’t always need a large space to enjoy plants. Just a few plants in pots is enough to brighten up a garden.





Socialising and Relaxing


Nowadays, in our diverse and multicultural society, there are numerous uses and reasons for gardens, depending on a person’s lifestyle. For the majority of people, a garden is for relaxation and pleasure. It is an outdoor space to be enjoyed and although most people would agree that a garden should have at least a few plants in it, there are some gardens that are literally just a space for socialising with nothing more than fencing, decking, seats, tables and a barbeque, with not a leaf or flower in sight. Thankfully, most people do manage to find time for the care and cultivation of plants, and even if there are just a few for a bit of ‘stage dressing’ or adornment to a dreary outdoor space, such as a couple of hanging baskets or containers on a balcony or in a small courtyard, few people could deny that plants enhance an area and significantly brighten it up.


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 turn up, creating and maintaining an outdoor space that can be shared with others from the area. It is 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 keen to learn more about gardening and get involved with the community.


Allotments are similar, although you are responsible for your own parcel of land as opposed to a shared space; but again, it is an ideal opportunity to get outside, cultivate some land, grow plants and meet other people.



Self-sufficiency


Growing your own food is a very popular incentive for gardening. People take on allotments or create kitchen gardens in their own space at home purely for the cultivation of edible crops to feed themselves, their family and friends. There are many reasons for ‘growing your own’. Some gardeners do it because they believe the crops have more flavour than those from the supermarket; others think it is healthier or saves money on their grocery bill. It is also better for the environment because food is grown at home instead of being flown around the world. There is more variety of food from 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 Uses for a Garden


Other reasons for gardening include looking after plant collections, such as botanical gardens, or encouraging wildlife. Some people make gardens purely for show or because it makes their house look pretty, or they enjoy the creative challenge of designing an outdoor space and keeping it attractive as the seasons turn.
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• Growing and harvesting your own crops, such as chillies and tomatoes, is more rewarding than buying from shops.






Making a Garden Fit for Purpose


Whatever you intend to use your garden for, whether filling it with ornamental plants, planting a kitchen garden or simply creating a place to socialise with friends, it’s important to assess its potential before starting to create it. One of the main reasons for people choosing to buy or rent the property they’re going to live in is the potential garden space outdoors. There are important considerations when looking to create your dream garden.
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• A beautiful hanging basket full of colourful flowers is ideal for a small garden, patio or courtyard.





Is it Big Enough?


A lot of people don’t have much choice when it comes to size, but obviously if you only have a small courtyard or balcony then an orchard or large herbaceous border is out of the question. However, you may want to consider growing plants in pots, as almost anything can be grown in this way, but you will then need to ensure you have a water source such as an outdoor tap or a water butt to keep them alive during the growing season. If you’re short of space, you can also consider creating a ‘green roof’ on top of your shed or an outbuilding. It 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. Unless you are a complete exhibitionist, most people want to enjoy relaxing in their garden without being overlooked by hundreds of people in a block of flats, passing trains, buses or cars – so if you intend to create a quiet, private place outside, think about how you will achieve this. Fences, trellis systems, pergolas and plants can work to an extent, but it isn’t always possible to do this.


Do You Have Good Access?


Give consideration to the access to your garden. Can you get to the back garden without having to carry everything through the house or flat? If this is not the case, clearly this will restrict what you can achieve in your garden, as you won’t be able to drop off trailer loads of soil, material and garden structures without difficulty.


How Much Hard Landscaping is Required?


If you have elaborate plans for your garden, then you may need to employ a contractor to build walls, paths, raised beds, ponds, and so on. This can be expensive, so budgeting is important. Also, do consider whether you will need planning permission. Generally, if you are putting in non-temporary structures you may well need permission to erect them in your garden. 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 put a spade, mini-digger or mattock into the ground.


Further Considerations


Other important aspects to consider when making your garden fit for purpose are assessing your soil and evaluating the light, temperatures and other climatic influences. Information on how to do this can be found on the next few pages.
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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.






Assessing a Plot: Light and Aspect


Some plants love to spend their time basking in the sunlight while others prefer to dwell in the cooler and shadier recesses of the garden. This information is really useful for the gardener, because it means that there are always plants suitable for your garden, whether it is in sunshine or shade. Although it is great that there are plants suitable for variations of light, the skill of the gardener is to pick the correct ones to put in the appropriate place. Therefore, before rushing off to the garden centre and parting with your cash in exchange for some beautiful plants, it is worth spending time examining where the light falls in the garden.
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• 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 Direction Does Your Garden Face?


To start with the basics, the sun rises in the east, reaches south at about midday and sets in the west. Therefore, a south-facing garden will receive the most amount of light during the day and a north-facing garden will receive a minimal amount. 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 simply observe it on a clear day to see where the sun is at various stages, or if you are doing a site visit for a client and it happens to be cloudy, it is worth taking a compass so that you can work it out without needing the sun to be out. To use a compass, simply hold it flat in 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, to your right will be east and to your left west.
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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)





Shade and Light


Most upright surrounding features will cast shade into the garden. The most obvious one is the house, and even if your own house doesn’t there could be surrounding houses that do. Other objects that could cause shade include pergolas, sheds and, the most common of course, trees and hedges. Some of these things are within your control, so if you want to create more light, a tree can be pruned, crown-lifted or even removed, subject to tree preservation restrictions. Other features, such as a house, are obviously not so feasible to change and instead you have to work with the shade by picking suitable plants.


Also remember 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 hardly receive any light at all if there are houses or trees in the way. However, in the summer, the sun is much higher and it is possible that north-facing gardens may receive some light if the sun is high enough to shine above and over the object.


Other tricks you can use to create more light include using lighter or even reflective materials in your garden, such as white gravel and fences and walls painted pale colours, or creating ponds and water features. Some garden designers use mirrors on fences and walls, although you need to be aware that birds can sometimes crash into them if they are not well disguised.
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• Mirrors can be used in gardens to reflect more light and give the illusion of a bigger space.






Assessing a Plot: Moisture and Temperature


Two of the key ingredients needed for plants to grow successfully are moisture and suitable temperatures. Where you live in the world determines the types of plants you can grow.
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• Succulents are plants suitable for dry, arid conditions and can survive without being watered for long periods.





Temperature Range


There is a huge difference in temperatures even between two places in the same country. In England alone, compare the warm climate of South Devon in the south-west, where many subtropical and slightly 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 that can be grown.


Also, gardens in the west of the UK generally tend to warm up quicker than in the east, meaning that gardens are very often at a different stage of their development when monitored across the breadth of the country. This will not only affect when plants are flowering and looking good (important if you work in a public garden to inform visitors) but will also make a difference as to when seedlings can be planted out and seeds can be sown outdoors.


When planning what plants to grow in your garden, it is important to research the temperatures in the area to understand what will and won’t thrive there. Most plant labels offer advice as to whether they are hardy or not, so you can make a judgement as to whether they are suitable for your plot.


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. Firstly, the amount of rainfall: so, for example, if you live near a range of mountains, there is often a higher level of rainfall in the region. Secondly, the water table in your garden will also affect the moisture levels.




TESTING THE SOIL TYPE


To discover where your water table is, dig out a pit about 40cm x 40cm (16in x 16in) square (avoid doing this during periods of drought or heavy rainfall as this won’t give a realistic reading) and keep going until you reach the water table. If the water level is near the surface, you may want to either consider drainage or choose plants that will tolerate high moisture levels, such as bog plants, and avoid plants that prefer dry, arid conditions.
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• The yellow flag iris (Iris pseudacorus) likes damp soil and pond margins.
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• Even some plants originating from hot countries will appreciate regular watering or rainfall throughout the growing season.






Assessing a Plot: Microclimate, Mesoclimate and Macroclimate


Where you live geographically has a massive bearing on what you can and can’t grow in your garden. 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 microclimate.
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• For grapes to ripen fully it is important they are placed in a warm, sunny position to increase their sugar levels and sweetness.





Macro, Meso and Micro


The climate of your garden is generally affected by three different categories of climates, known as macroclimate, mesoclimate and microclimate. To understand the difference between the three different types, it might be useful to look at the example of a vineyard. You could have a vineyard in the famous wine-producing Loire Valley in France, and 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 mesoclimates, depending on whether they are on the top of a hill, in a valley, by a river, on a south slope or a north one, etc. These variations would be 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 vine or patch of vines that receives more sunlight, or is warmer because it is protected by something such as a nearby rock or stone, and that makes that vine produce more grapes than vines further down the row. Another vine might be at the end of the row and is therefore less protected from frosts. These unique variations among the individual vines are the microclimates that determine 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.









	Climate Type


	Characteristics







	Macroclimate


	There are numerous factors that will affect the macroclimate. In global terms these are affected by distances from the equator and the polar regions, but on a smaller scale proximity to mountain ranges, hills, valleys, lakes or the sea will 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, and even up in Scotland it is possible to grow subtropical plants on the west side due to the climatic effect of the Gulf Stream.







	Mesoclimate


	
At a more local level, there are lots of significant influences that will affect the plants that can be grown. Being in a city or the countryside will affect the temperature and shelter of an area, with most urban areas being a few degrees warmer. South-facing slopes will be much warmer than slopes on the north side or flat areas due to the angle of the land making it closer to the sun.


Clumps of trees and woodlands can act as windbreaks and slow down the cooler air. Valleys are often warmer than the top of a hill or mountain, 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.








	Microclimate


	This is the area that a gardener can really influence or improve. There is practically nothing a person can do to improve the macroclimate and little they can do to influence the mesoclimate, but changes can be made in the garden to make it warmer and more sheltered. For example, more light can be allowed into a garden by pruning trees. Hedges can be planted to protect plants from prevailing cold winds. South-facing walls can be constructed or fences erected to train fruit trees on, providing them with shelter and warmth as they bask in the midday sun. Alternatively, areas of cooler shade can be created by planting trees.









Assessing a Plot: Wind and Windbreaks


Strong winds can have a devastating effect on plants in the garden. If you look at mountainsides, you will notice that no trees grow towards the top and this is partly to do with a plant’s dislike of strong winds. Sometimes you’ll see trees on exposed clifftops or the sides of hills and often their limbs are stretched out and exposed, blown into whichever direction the wind has shaped them as if clinging on to the last vestiges of life. While these trees can look quite architectural and make impressive features on the landscape, very often we want our trees and shrubs in the garden to grow healthily upright and look attractive. They are unlikely to do this if there is a strong prevailing wind as this will batter the trunk, foliage, flowers and fruit, making the specimen look stressed and susceptible to disease.
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Assessing the Wind


It is important to assess the wind when creating a garden. The simplest method of working out the most common wind direction in your garden (also known as the prevailing wind) is to place a flag in a key area and monitor it 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. Very often in an urban environment it is not such a concern, but in the countryside, villages and particularly coastal settings, wind is 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 (causing wind-rock), preventing the plant’s roots from developing and anchoring in the soil.


Creating a Windbreak


If a garden is in an exposed environment, the best course of action is to create a windbreak to protect the plants from the prevailing wind. The most obvious horticultural example is a walled garden, which many large stately homes had built to protect crops and create a warmer, sheltered environment to ripen fruit and produce earlier crops. However, in most gardens a hedge windbreak is the most practical solution to reduce wind. The key factor in whether a windbreak is successful is whether it allows the wind to slowly filter through it. A windbreak should ideally be permeable because 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.


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 should be planted, such as laurel, privet, beech, hawthorn, blackthorn, Griselinia and hornbeam. Avoid plants with tender leaves, such as a banana plant, which would be left with shredded foliage and would die within a few hours of an exposed cold wind.


However, a windbreak doesn’t have to be a hedge. It can be a mix of different types of trees and shrubs, evergreen and deciduous ones planted around the garden that 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.







[image: Illustration]


• Walls will provide protection from prevailing winds, but do 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.
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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.






Assessing a Plot: Testing Soil


As the popular saying goes, ‘the answer lies in the soil’, and there is a lot of truth in that statement. 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. Testing the soil is therefore a key aspect of assessing a plot, before even starting the planning process and putting together a list of plants to purchase or propagate for the garden.


So, What is Soil?


Soil is mainly the result of the breakdown of rocks over thousands of years into tiny particles of minerals. However, the remaining content of the soil is the breakdown of living material, such as plant material and animals that have died, as well as soil bacteria and fungus, 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’ content in the soil, but we will ignore that aspect of soil science. For simplicity, there are essentially three different types of soil in the garden: sand, clay or silt. Most gardeners like to work with a loamy soil, which is basically a mix of all three qualities. Loamy soil drains well, but holds on to nutrients and moisture.
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Sand


Sandy soil is a blessing if you do a lot of digging, as it is very light and easy to move about. Another benefit of sandy soil is that it warms up quickly in springtime, meaning it is easier to get early crops of vegetables or cut flowers. The downside of sandy soil is that it has large particles (compared to clay), meaning it doesn’t hold on to moisture, organic matter or nutrients, resulting in a poor and impoverished soil unless regularly topped up with fertilisers, such as bone meal, blood, fish and bone, chicken manure and bulky organic matter. Adding these things will also help 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. The 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 as hard as rock when dry. Adding lots of organic matter will improve drainage and alleviate the hard-baked problems in summer. In springtime, clay soil can be slow to warm up due to its cold 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, though.







TESTING THE SOIL TYPE


Can the soil be rolled into a ball? No = sand    Yes = clay or silt


Can the soil be rolled into a longer sausage shape? No = silt    Yes = clay


If you’re still unsure, generally silt has a slightly gritty but silky feel when rubbed between finger and thumb. Sand feels much coarser.





Acidic or Alkaline?


Finally, when it comes to testing the soil, it is important to know the pH value, which is the standard scientific measurement used to work out the acidity or alkalinity. The reality is that you can’t really change the pH of your soil, and ideally you should try to select plants suited to the conditions. However, you can tweak it with soil additives to change pH levels to suit your favourite plants, but do be aware that the soil will quickly revert to its original conditions. Ideally, garden soil should be between about 6 and 7.5pH for the widest range of plants possible, unless you intend to grow very specific groups, such as blueberries, camellias or rhododendrons, that require acidic conditions. Neutral is 7pH, so basically anything below this would be classified as being 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-testing kits can be used to determine the pH of the soil. The resulting colour indicates whether it is acid or alkaline.
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• The pH of the soil can affect the colour of some hydrangeas, with acid soil producing blue flowers and alkaline pink.







SOIL STRUCTURE


Most plants grow in the topsoil, which contains the highest amount of decomposed organic matter (also known as humus), hence the darkness in colour. It is usually the top 40–50cm (15–20in) of soil, but the depth will vary enormously. There is usually more humus in the top layer of the topsoil.


Underneath this layer is the subsoil. This is a harder soil, much more difficult to cultivate, and will contain less humus and fewer nutrients.


Finally, there is the bedrock, the rock that the soil and the garden is on.


To see the soil profile of your garden, you can dig out a pit and examine it. Alternatively, use a soil auger, pushing it into the ground and examining the soil as it comes up at varying heights. If there is hardly any topsoil in the profile, it may be necessary to add some. Plants will struggle to grow in shallow topsoil.
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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 of basic botany. Not only will this enable you to identify the various parts of the plant – crucial when pruning – but you’ll also better understand your plants’ needs with regards to water, sunlight and soil nutrients. Armed with this information, you’ll be able to provide exactly what your plants want, before they show signs of distress.


Understanding plants not only equips you to cater to their every need, 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 each is suited only to a garden of appropriate scale. Life history is also important; perennials live for many years, while annuals live, flower and die within a matter of months, so it’s worth including both for year-round colour.



An Introduction to Plants


While the physical structure of the garden – paths, boundaries and the all-important soil – can be considered the canvas, plants are the paints with which gardeners create their art. Decorative potential aside, they provide most of the food we eat, either as crops or forage for livestock. Even more fundamental, through photosynthesis they release the oxygen we need to breathe. But what constitutes a plant and how are the different plant groups related?
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• Pores on the leaf surface, known as stomata, allow plants to absorb carbon dioxide necessary for photosynthesis. They are opened and closed by a pair of guard cells.





Traditionally, all life on Earth was divided into one of two groups: animals, which could move, and immobile plants. These groups were later named as ‘kingdoms’ by Swedish naturalist Carl Linnaeus: Animalia and Vegetabilia (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 (mushrooms, yeasts, etc.), lichens, slime moulds, some algae and protozoa. Today, plants can be defined as living things that produce their own food via photosynthesis and whose cells are each surrounded by a protective wall. Plants range from microscopic algae, each only a single cell, to massive, multicellular trees, the largest living organisms on Earth.


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 location within the cell and the chemical pathways may be different. It’s hard to understate the importance of this process; not only does photosynthesis produce plant food, which ultimately feeds all other life on Earth, but the reaction’s by-product (oxygen) forms the most important component of the very air we breathe.
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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.





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 numerous different forms, some of which went 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. Later to appear, ferns and clubmosses have a vascular system to transport water and reproduce via dust-like spores. In contrast, conifers and other gymnosperms produce seeds. Flowering plants or angiosperms are the most recent group to appear 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 likely occurred in conjunction with the evolution of insects. Nonflowering plants such as conifers rely on wind to transport their pollen, but such methods are wasteful as much of this pollen does not reach its target. By harnessing crawling and flying insects, and, later, other creatures such as birds, bats and primates, each flower ensures that most pollen will reach another flower with greater efficiency. 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 pollinating insects) we see today. We gardeners are major beneficiaries of this great diversity and can find attractive plants for any environment or circumstance. Furthermore, we have supplemented Nature’s palette with a huge range of plants produced via selective breeding. These cultivated varieties were chosen for positive characteristics, such as larger blooms, tastier fruit or disease resistance. Without plants, there are no gardens, so it’s fortunate that the plant kingdom has so much diversity to offer us.
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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.






Understanding Plant Names


Giving names to newly discovered plant species is one of the most important tasks in botany. Not only do names provide a helpful label for separating species, but without them it’s impossible to know just how many species there are. Once attached, a moniker also provides a label to which the results of scientific studies can be added. An internationally standardised naming system exists for this purpose.
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• Fuchsia (Fuchsia)





The Royal Botanic Gardens, Kew currently list over a million plant names in their online Plant List, though it’s thought that there are only around 400,000 plant species on Earth. Such a large discrepancy results from botanists in different countries unwittingly giving the same species different names, though advances in scientific methods can also result in name changes. Fortunately for horticulturists, the number of garden-worthy plants suitable for growing here is fewer; the Royal Horticultural Society’s Plant Finder lists over 70,000.


Latin Binomials


In 1753, Carl Linnaeus decided to give every living thing a name made up of two words, genus and species. Much like our first name and surname, the only difference is that the ‘surname’ (genus) always comes before the ‘first name’ (species). This binomial system worked so well that it was soon widely adopted, and is the system we use today. There is just one catch that many gardeners find difficult to take on board – all scientific names are in Latin.




NAMING CONVENTIONS






	Family ➔


	Genus ➔


	Species







	Rosaceae


	Rosa
Malus
Prunus


	rubiginosa
sylvestris
persica








There are many layers in the hierarchy used by botanists to describe plant relationships. The most useful for gardeners are family, genus and species. Their correct order is shown above, using three examples from the Rosaceae family: Rosa rubiginosa, Malus sylvestris and Prunus persica. These all have several common names, but only one binomial.







DESCRIBING PLANT VARIATION


Gardeners have been a busy lot over the years, cross-breeding and ‘improving’ plant species so that they make better garden plants. In nature, too, plant populations vary from place to place, such that the normal binomial may not be sufficient to describe this variation. In such cases, we add to the standard name as follows:


Subspecies: A distinct, naturally occurring variant of the typical species. For example, Armeria maritima subsp. elongata has wider leaves and longer bracts than Armeria maritima.


Variety: Like a subspecies, but with fewer physical differences. For example, Sorbus aucuparia var. xanthocarpa differs only in its yellow fruits from the red-fruited species.


Cultivated variety (Cultivar): Variants that are selected in cultivation, or produced by cross-breeding one plant with another. Cultivar names can be in any language, but usually not Latin and are therefore not in italics; they are enclosed within inverted commas. For example, Clematis macropetala ‘Lagoon’ is a selected form of C. macropetala, while Clematis ‘Betty Corning’ is a cultivar of uncertain parentage.


Hybrid: When two different species cross-breed, the resultant offspring is a hybrid, denoted by an ‘x’ between the genus and species name, as in Rosa x alba. If two species in different genera cross, a much rarer situation, then a hybrid genus name is created with the ‘x’ at the start of the name, as in x Fatshedera lizei, a cross between Fatsia and Hedera.
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• Buttercup rose (Rosa floribunda)





Why Latin? Take, for example, the horse-chestnut tree, a native of the Balkans that’s widely cultivated across Europe. In France, they call it marron d’Inde, in Germany Gewöhnliche Rosskastanie, and in Italy castagna amara. Another English name is Spanish chestnut. Confusing? Fortunately, there is only one Latin scientific name – Aesculus hippocastanum. Linnaeus naturally chose Latin for his naming system because in his time it was the universal language spoken by scholars. Even today, there are gardeners from different countries who only communicate using Latin plant names. It works.


Family, Genus and Species


The binomial system not only provides internationally understood names but also indicates relationships – plants with the same genus name are thought to be closely related. Remembering that the genus is like a surname, and that it comes before the species, the rose genus (Rosa) can be split into several unique and individual species, including Rosa banksiae, Rosa carolina and Rosa rubiginosa. This naming system developed so that related genera (plural of genus) could be grouped together into families. Thus, the rose family (Rosaceae) includes genera such as Crataegus (hawthorns), Malus (apples), Prunus (cherries) and Rosa (roses). Above the family are several additional layers of classification, though these are rarely of use in everyday horticulture. Latin plant names must be in italics (or underlined if handwritten), with the first letter of the genus capitalised and the species name all in lower case.
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