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  THE GARDEN’S ENGINE – THE SOIL




  Flannery O’Connor said that to write fiction you need a dash of “calculated stupidity”. Spot on. And the same with gardening. Except, and this is where

  everything starts, the goal is fizzing, nutritious soil. Oxygenated, fertile, crumbly.




  Soil isn’t inert, fixed and preserved. Millions of years ago it was mainly rock; now it’s alive, creating new plant food. A potent mix of minerals and organic matter. Living

  organisms in the soil react with the dead, generating a multitude of chemicals. And the soil is a biological powerhouse, booming with millions of single-celled bacteria in every single spoonful.

  Think of it as a great quivering foetus needing to be fed and pampered on an Olympic scale; the more organic material you fork in, the better. Put your ear to the ground and you can virtually hear

  it belch.




  Good soil does three things. It feeds plants with ever-changing levels of oxygen, nutrients and water, it protects the roots from the fiercest summer heat and winter cold, and it provides the

  anchorage, locking plants in the ground. And what no one seems to realize is that most roots are right beneath your feet, in the top 10–15cm (4–6in) of soil. They rarely plunge any

  deeper. They’re not racing to the centre of the earth. Which begs the question, why doesn’t the topsoil resemble the deep-below? Because what you can poke and finger

  and smell is largely foreign – an import – soil which has been dumped here from all over the place by ancient glaciers and the wind. That’s why you might have a mix of radically

  different kinds of soil in your garden, dumped in different places.




  Keeping the soil in good shape




  Good soil is the Holy Of Holies. Don’t muck it around. Feed it. Here are the rules.




  Add organic matter




  Whenever you plant, add organic matter (composted bark, garden compost, leafmould, mushroom compost or well-rotted manure that’s at least six months old) to the planting

  hole and that’s like giving the soil an upgrade. If you want to use slow-release organics the choice includes (a) pelleted poultry manure, (b) bonemeal, (c) hoof and horn, (d) blood, fish and

  bone – the top choice – and (e) seaweed meal. They release nutrients which support both the plants and soil organisms, and they’re incredibly useful when you’re adding the

  likes of leafmould because that hardly has any nutrients.




  Organic matter also makes a fantastic mulch in late autumn (insulating plants’ roots when it’s viciously cold) and/or in early spring. Dollop it across every patch of soil, a

  rollicking 8cm (3in) thick, keeping it clear of the stems. Do this after a night of heavy rain and it’ll lock the moisture in the ground, stopping it from quickly evaporating, and initially

  cuts down on the amount of watering you’ve got to do. Mulching also hammers annual weeds by stopping the seeds getting any light and bursting into growth though it certainly won’t kill

  existing ones (and that’s why you should always weed before you mulch). Mulching – and this is the best bit – also improves the soil texture because the mulch eventually

  gets dragged down by worms. They’re insatiable churners.




  Make your own compost




  There are two basic kinds, and the easiest is leafmould. When standing under a tree – and the remorseless point of a tree is to muscle up that thumping storm of leaves

  weighing maybe 1 ton to the light, which is why trees in tropical jungles need tall, thin, agile, 4-minute-a-mile trunks because they’ve got to leg it through the canopy to get to the sun as

  quickly as possible – look up at all those leaves and say to yourself “Compost”, like Homer Simpson dribbling over a doughnut. All those flapping up-there leaves will soon be down

  here, under your feet, giving you a crumbly, open soil. And it’s not just deciduous trees which drop leaves; so do evergreens.




  The quickest way to make the autumn leaves vanish is to hoover them up in the lawnmower. In fact shredding them with grass clippings is a good(ish) thing because that boosts their low nutrient

  levels, but that isn’t the point. Using compost is like putting yeast in bread. It “activates”. It conditions and improves the soil. But get rid of any tough, thick leaves and

  chuck them in your main compost heap (see below) because they take so long to rot down. Now pack all the leaves you are keeping into black bin bags, quickly spray inside with water and then tie up

  the top and stab the sides to let in air. That’s it. Stack them away in a cool place for 12–16 months. The longer you leave them, the crumblier the end product. Alternatively, create a

  permanent open container using four stout posts about waist high hammered in the ground, with nailed up chicken wire for the walls, and more chicken wire for the lid, and let the leaves rot down in

  there but it will take much longer. (See Fig. 1 overleaf.)




  The main garden compost heap has more nutrients and is terrific at opening up the soil – making it crumblier – which is essential when the ground is gunky,

  lumpy and heavy. Use anything from grass clippings and kitchen scraps (eg vegetable peelings and tea leaves) to annual weeds, paper and cardboard. Avoid meat because you’ll get rats, diseased

  plants, the seedheads of weeds and anything that has been doused with weedkiller. The key rules are, first, buy a compost bin (OK) or make a wooden one (go for it). Stand it in

  the sun on well-drained soil, not tarmac. You want worms yo-yoing in and out, up-down, aerating, churning.
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  Fig. 1. A DIY container for leaves to make leafmould.




  For the DIY kind (Fig. 2), make three walls about waist high from airy wooden slats nailed to stout posts, but the front wall isn’t fixed in place because you need to remove it to get in

  and turn over the pile, letting in oxygen. Or make the walls from wooden pallets from a builder’s yard. Then you’ll need a lid to keep the compost dry and retain the heat. In both

  cases, that’s the ready-made and DIY kind, the bigger the bin the better and, if you’ve got room, aim for three (yes, three) with the first being the current pile, the second an

  old pile that’s composting away and nearly ready to use, and the third with the finished compost that’s being used right now.




  Fill the heap with about 35–40 per cent of nitrogen-high kitchen waste, weeds and grass clippings, etc, with the rest being made up of carbon-high paper, ripped up cardboard or dead

  leaves. Spray the heap in dry weather, make sure there’s always a good mix of ingredients, and wait from nine months (six if you’re lucky) to two years to get a luscious, dark brown

  crumbly texture with a rich sweet earthy pong. The maximum inner temperature of a heap can hit 70°C (158°F). If you’re buying a bin, you’ll need 350 litres

  plus. Nothing smaller.
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  Fig. 2. A DIY compost bin.




  Never stand on the soil




  Never stand on the soil, especially when it’s wet. That’s like punching a piece of bread dough, punching out the air. You’ll ruin the soil’s texture.

  What you want is a loose, crumbly, open structure which lets the rain sluice through. If you really must start gardening when the soil is wet, then lay a builders’ plank on top of the soil

  and stand on top of that, which is why a plank is in the Top 10 Most Essential pieces of gardening equipment, but get your partner one for Christmas … Talk about ungrateful.




  Knowing what you’ve got




  Clay




  Before planting you need to know whether your soil is clay, chalk or sand because different plants like different conditions. In extreme cases it’s obvious. If the bare

  winter soil looks like a scene out of World War I with great big sucking puddles and you’re squelching in a cold wet sponge, that’s clay. A bad case.




  The difference between clay, chalk or sand is determined by porosity. In the case of clay the tiny clay particles are rammed tight together, often excluding air. Get your

  fingers in the wet soil and scoop out a gobby chunk and, no trouble, you can mould it into any shape you want. It’s sticky goo. Plasticine. Make a hole in the ground and fill it with water

  and 30 minutes later the level hasn’t changed. No drainage. And that same concrete compaction is there in summer. Try digging a pond and you’ll practically need a pickaxe. And quite

  bizarrely, after a few days of baking heat, the top surface of a clay border shrinks and looks as if a mini earthquake has just struck with dry zigzagging cracks in the ground, often damaging the

  roots. Try getting weeds out and you’ll need to hammer away at the ground with the tip of a trowel, chiselling them out of the ground. After 60 minutes you’ll have a wrist like an

  exploding pumpkin.




  The bad news is that clay takes yonks to warm up in spring. It stays cold and wet, and that means while your neighbour is sowing lettuces in early spring in his loose, crumbly, happy, fertile

  soil under his spanking new polytunnel you’re waiting until early summer. The good news is that clay is potentially very fertile. What you’ve got to do is break it up – never when

  the ground is wet because the moment you’ve got your weight on it and squelch it down you just increase the problem – to improve the drainage and get more oxygen inside. And that means

  forking in huge quantities, depending on the severity, of horticultural grit, dry composted bark (not too much because it can reduce the nitrogen levels as it breaks down), leafmould and, best of

  all, mushroom compost because it contains gypsum, a natural clay breaker. Avoid adding wet and squishy compost because that’ll increase the problem. If you’re tempted to dig down to the

  poorer subsoil, either break it up or put a layer of the bark, leafmould and compost on top. But don’t fork the subsoil up to the surface. Ever.




  If you don’t fight clay – and it is a constant fight, year after year, never stopping – you’ll have to choose your plants very carefully, sticking to

  those that love this soil. Anything else will die in the cold, wet winter ground, rotting or drowning. Give plants a chance. Upgrade the clay. Make it crumbly.




  Sand, chalk and dinosaurs




  If not clay, what? The odds are that your soil is sandy or chalky, and you can easily test for sandy soil because it’s incredibly gritty and sieves straight through

  splayed fingers. Pour water in a hole in the ground and it flushes through, taking the minerals and nutrients. The good news is that sandy soil warms up quickly in spring, though it cools quickly

  in winter, and can be improved by a regular feeding with great piles of organic matter. Because it holds onto water, these dollops also stop it drying out too quickly. Then add hefty mulches, like

  a cap on the soil, to keep the moisture locked in the ground.




  Chalk is equally free draining, and you can spot it a mile away because it’s skeleton white. If you’ve got chalk, are picking it up, holding it now, you’re plugged directly

  into the past. This is chemically pure limestone from the time when the dinosaurs vanished.




  Chalk is the Cretaceous past solidified, and is made of packed together trillions of miniscule fossils. Microscopic plankton skeletons which kept sinking to the sea bed, becoming lime mud and

  rock 80 million years ago. If you can find a geological map pinpointing the great stretches of chalk which still exist across the world, you’ll see where the ancient chalk seas slapped across

  the continents millions of years ago, leaving these amazing deposits. Along the edges of the Weald and the white cliffs of Dover, on the facing French coast, into Denmark, even from the Black Sea

  into the Middle East, and from Texas to Mexico. (The whole of the British Isles was once covered in chalk, with the Weald, for example, a great big swollen dome; now only the outer northern and

  southern edges remain, the North and South Downs.) And here it is in your garden.




  It certainly isn’t fertile and throbbing with nutrients, so to grow the likes of roses you’ve got to dig a big planting hole, far wider and deeper than you need,

  and pack it with well-rotted compost and leafmould, and any bulky organic matter (but NOT mushroom compost, don’t add that to chalk, that’s bonkers, you’ll just perpetuate the

  problem because there’s invariably chalk packed in with the compost) to help keep moisture in the ground. The additions also help the soil hold onto the nutrients. Then add a slow-release

  organic feed, like blood, fish and bone.




  If the bottom of the hole hits a solid layer of chalk, crack it open with a pickaxe, and year after year, after that, keep piling more manure onto the topsoil. Don’t let up. The worms will

  keep dragging it down. And keep an eye on the plants in hot summers; the moment anything wilts give it an emergency drink. Quick. But there are plusses.




  Chalky ground warms up quickly in spring, making it ideal for early bulbs, especially aconites and crocuses, and later tulips, and many plants do very well on just a few centimetres of thin soil

  over chalk, especially the likes of alder (Alnus), berberis, butterfly bush (Buddleia davidii), Cotoneaster ‘Hybridus Pendulus’, crown imperial (Fritillaria

  imperialis), hebe, Irish yew (Taxus baccata), the Judas tree (Cercis siliquastrum), Juniperus communis, lilac (Syringa vulgaris) and white-beam (Sorbus

  aria). But don’t even think about eucalyptus, poplars, spruces or willows. Birches are said to hate chalk, and they certainly don’t thrive on it, but you’ll often find them

  growing on it although they’ll never get that big. Which might be, of course, just what you want in a small garden.




  Digging-schmigging – who needs it?




  If all this digging and soil improving sounds like hard work, it is. But you don’t have to dig your garden. Think about it. No one goes around digging up the countryside,

  and the wildflowers grow perfectly well. So what are you doing? What happens if you stop?




  You won’t destroy your back, and you won’t keep forking up buried weed seeds, exposing them to the light, creating extra work. Yes, you’ve got to keep

  improving the soil, but you just scatter on an autumn and spring mulch of organic matter and let the worms do the work, nuzzling it under ground. And you get more earthworms in a no-dig garden. If

  you want one thing, it’s earthworms. They’re churners, pulling organic matter down. They break it into fine particles and improve the drainage. In just 1 hectare (slightly bigger

  than Wembley’s football pitch) of well-cared for ground they can create 10 million burrows, a chaotic air vent system. They oxygenate the soil. And according to Steve Jones’

  Darwin’s Island, those worms, with everything else in the topsoil (the insects, spiders and snails, etc), make up 15 tons of flesh in that 1 hectare, which is tantamount to one and a

  half elephants shifting about under the ground, turning everything over. Or put another way, the number of individuals in one shovelful of top quality soil exceeds the number of people on the

  planet. (Be grateful you don’t live in southern Australia where they’ve got the Giant Gippsland earthworm/Megascolides australis which can grow 3m/10ft long; it’s just over

  2.5cm/1in thick, with up to 500 body segments, and when that gets mad it squirts liquid 0.5m/20in in the air. Put your ear to the ground and you can even hear them escaping, sliming and slurping

  through tunnels when you thump the surface.) But back to the no-dig garden.




  All this non-interference means that the healthy, open soil structure won’t be disturbed, and that the organic matter in the topsoil stays exactly where it is. On top. The poorer subsoil

  stays underground. And, finally, the no-dig garden reduces the amount of watering because the moisture-retention is much better in the untouched top layers.




  Ironically, you can’t actually have a no-dig garden unless you’ve already got good soil, so you might have to dig for years before you can say “Never – Ever –

  Again”. That’s particularly true if you’ve got to improve the drainage, and eliminate heavy clay and/or perennial weeds.




  But digging does have its good side. It’s incredibly therapeutic and does give instant results. It aerates the soil, quickly gets organic matter deep down, and tosses up

  pests, exposing them to hungry predators.




  Still not sure? Try no-digging in one bed and see what happens. If you’ve got a raised bed though, you’ve probably already been no-digging for years.




  Who needs grass and soil? Try gravel




  The ultimate no-dig garden is the gravel garden, but in case you’re thinking that means dumping tons of gravel on well-worked, richly composted beds, that is NOT the idea.

  The gravel isn’t a glorified mulch, a grey background for traditional plants. You’re basically recreating a Mediterranean-type garden with rocky, stony, free-draining ground in a sunny

  hotspot with less than say 63cm (25in) of rain a year.




  The first big advantage is there’s no staking, no feeding and no mulching because you’re going to grow plants which thrive in these conditions. The alliums, bergenias, cistuses,

  ballotas, lavenders, sea kale (Crambe maritima), Tulipa sprengeri and grasses are Desperate Dans. They don’t need mollycuddling. That also means no lawn, no herbaceous borders

  and “No” to the conventional language of gardening, the solid wodges of hedge and barriers, and the framed openings into “garden rooms”. Gravel gardening is democratic and

  open plan, with no hierarchies and no overpriced feature plants specially imported from Italy.




  The ultimate design has great sweeps of gravel over a wide area, with paths meandering through island beds and plants elbowing over the edges, rising in the middle in balls and mounds and

  spires, letting the eye dart and ramble. If you love the likes of huge verbascums with their long stretched grey leaves and spurting stems barnacled with yellow flowers, the packed-tight tiny

  flowers of the alliums making fat globes, and stiff verticals of rich blue catmint (Nepeta tuberosa), go for it.




  The technical bit – the chemistry test




  This tells you which kinds of plants to grow. It’s not just a case of clay or chalk but acid or alkaline. Not brain-busting science. The quickest test is by looking at

  what your neighbours are growing. Heathers, pieris and rhododendrons, etc, spell acid ground, and if that’s what you’ve got don’t even think about growing alkaline-lovers, and

  vice-versa.




  If you’re unsure about the pH, get a cheap testing kit and take sample batches of soil from just beneath the surface. If you obviously have different kinds of soil around the garden, then

  take several samples from each separate area; mix them thoroughly, and use a small portion to give an average reading of that specific site. Or if there’s just one kind of soil in the whole

  garden, again take samples from different areas and mix them up.




  Even an eight-year-old can do it; just mix the soil sample with distilled water and a chemical in a test tube. Give it a shake, wait for the soil to settle and then check the colour of the water

  against a pH chart. This runs from 0–14, with a low reading indicating acid soil (that’s low in lime and calcium), 7 being neutral, and 7.5 and higher indicating alkalinity (with plenty

  of lime and calcium, ideal for clematis, viburnums and lilac, etc). Most gardens are in the 6–8 zone. It takes 5 minutes. And if that’s too fiddly, use an electronic meter.




  Vegetables like slightly alkaline soil. If your soil is high in lime, it won’t have much iron, so all your plants will put out sickly yellow leaves, but at least you’ll know the

  solution. Pour a solution of chelated iron (“chelated” is just a technical term which means that the iron can easily be absorbed by the plants and does not end up as an insoluble

  sediment) around the roots; ie buy a packet of Sequestrene. It’s also worth noting that some hydrangeas turn lilac-blue in acid soil, and pink in alkaline. That’s certainly true of the

  macrophylla types, with only the white kind staying white. Now you can create blue flowers on alkaline soil, but you’ve got to use a special blueing compound with aluminium sulphate,

  and even then the results don’t compete with the blue that you get when the plants are grown in acid. So forget it.




  The soil’s pH is rarely an insurmountable problem, provided you grow plants which love your conditions. Keep it simple. The only problem occurs when you want to grow an amazingly wonderful

  plant which doesn’t like your soil’s chemistry. With just one or two plants you’re OK, but don’t try changing the pH of your whole garden. It’s easier to move house.

  You’re far better off growing the likes of one or two azaleas in large barrels or a walled pit in the ground which you can fill with ericaceous (ie acid) compost. Easy peasy. You can also try

  using huge amounts of well-rotted sawdust, bracken, bark or pine needles to lower the pH, or sulphur chips for a quick fix, but you’ll periodically have to keep adding more. It’s not a

  one-off, permanent solution.




  If the soil is too acid you can raise the pH reading by adding lime each and every autumn, but you’ll have to do it in steps, with plenty of organic matter in winter followed by a helping

  of spring fertilizer. Don’t try making an all-in-one cocktail to save time because it won’t work. Lime plus the nitrogen in manure creates ammonia, and that can damage plants. But for

  99.9 per cent of gardeners, all that’s theory. With a pH of 6–8, which is what most people have, why worry?




  Give plants the right diet




  Now you know which kinds of plants you can grow, you might think about feeding them. (But if you’ve got the right plants in the right conditions, why bother?) Ideally

  plants get all their food from the ground. The roots spread out, like a matted web of mini drinking straws, sucking up moisture and nutrients which are held in the clay particles. That’s why

  clay is a boon and a headache (being squelchy, hefty work in winter) while open, sandy, no-clay soil is a problem because any excess fertilizer gets washed straight through it. But what do

  plants need exactly?




  The six key ingredients are, first, the big three – nitrogen (N), phosphorus (P) and potassium (K) – followed by calcium, magnesium and sulphur, and others like

  boron and iron. Buy any box of fertilizer and it’ll have an NPK reading on the back, for example 5:8:10, which immediately tells you that there are 5g of nitrogen per 100g of fertilizer, with

  8g of phosphorus and 10g of potassium.




  Nitrogen fuels leaf growth, phosphorus root growth and potassium gives extra flowers and fruit. If you want extra leaf growth for your lettuces use an N-high fertilizer, and for an extra batch

  of tomatoes use one high in K (especially because potassium can easily get leached out of the soil, making the levels in the garden low), but never overdose plants. It’d be like creating a

  test-tube creature with an enormous, smiley face and highly intelligent brain but miniscule arms and legs. Plants need good all-round, balanced growth, above and below ground, with good roots and

  strong stems.




  If you’re feeding permanent plants, not the annual vegetables for a bumper one-off crop, then you’ve got to restrict feeding to the first part of summer. The soft, sappy new growth

  needs time to toughen up before winter. Avoid sending the plant into overdrive late in the season, developing new growth which won’t get time to harden off before the frosts. It’ll get

  badly zapped.




  So, the key question – when are plants nutrient-hungry? If they’re not thriving, lack of nutrients could be the problem, but don’t start unleashing a cocktail of

  chemicals because (a) they can do more harm than good especially (b) if the plants are floundering because of a completely different problem, and quite often that’s a pest, disease, lack of

  water, or even poor soil structure which is stopping the roots from functioning properly. You need to investigate. But if more nutrients are the answer …




  As a quick guide, poor spindly growth and yellowing lower leaves mean plants need a nitrogen fix; poor growth and sad yellow leaves point to extra phosphorus (though that’s rarely a

  problem); and a really disappointing show with the leaf edges breaking out in yellow, purple or blue tints indicates plants need more potassium.




  One good way of improving low nitrogen levels in the vegetable garden is by growing any legumes, that’s peas and beans, and lupins and sweet peas (Lathyrus odoratus). They have this

  astonishing ability to increase the nitrogen in the soil, so make sure you keep moving the crops about from year to year (see rotation of crops, here), so that the legumes

  boost the nitrogen levels right across the site. Alternatively scatter pelleted poultry manure on the ground or apply dissolved sulphate of ammonia, while diluted Epsom salts are great at

  bolstering magnesium levels. And poor magnesium levels might be another cause of leaf-yellowing between the veins.
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