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PRAISE FOR
 THE WOODCHIP HANDBOOK

‘In a world desperate for solutions that will allow us to get off the agro-chemical treadmill while tackling the climate challenges ahead, woodchip steps forward. Working with Ben, I’ve learned much over the last few years, and am amazed by the power of this humble resource. This trailblazing book will be invaluable in firing both our imagination and understanding of woodchip’s potential to grow and farm better.’

—HELEN BROWNING, chief executive, Soil Association

‘I did not know the world needed a whole book on woodchip, but from the first chapter I could not put this book down. Raskin’s thorough, informed and well-referenced research is going to be a must for anyone who cares about soil. Woodchip has such potential to help us create more local, sustainable ways of growing, and this handbook is the resource needed to dispel myths and find the best method and scale for everyone from gardeners to large-scale farms.’

—ALYS FOWLER, author of The Edible Garden and The Thrifty Gardener

‘I use woodchip quite extensively in my garden and have for decades. It has been an important part of increasing our soil organic matter and carbon storage. The Woodchip Handbook addresses its many uses and all the technical questions of how to acquire and manage it. If you want to learn more about woodchip for your yard or farm, look no further.’

—ERIC TOENSMEIER, author of The Carbon Farming Solution and Perennial Vegetables

‘Ben Raskin’s wide-ranging work in varied locations makes The Woodchip Handbook a really useful overview of the possibilities afforded by woodchip. It’s good for soil and good for plants, once you understand how it can work best for you, as he explains in this book.’

—CHARLES DOWDING, author of Charles Dowding’s No Dig Gardening

‘In a time when the farming and gardening literature seems to be overflowing with information about soil mineralization with rock dusts, cover crop smorgasbords, foliar feeding, liquid carbon pathways and rotational grazing, it is great relief to finally have, in one place, a treasure that describes the missing piece of the complete soil creation process: coarse woody debris! You won’t find a better, more complete summary of the how, the why and the overall importance of woodchip in the process of building the ideal fertile soil for your garden, homestead or farm. Bravo, Ben Raskin!’

—MARK SHEPARD, author of Restoration Agriculture

‘Ben Raskin’s latest book, on the many, many uses and benefits of woodchip, is the definitive guide to the subject. It’s something every climate-change-savvy gardener must read.’

—KIM STODDART, editor, The Organic Way magazine; coauthor of The Climate Change Garden

‘A real “grower’s” guide: comprehensive, informed and, quite possibly, revolutionary. Raskin is a practitioner of soil, and woodchip is his medicine. Through astute observation and keen experimentation, he unravels the burgeoning possibilities of woodchip for soil health and regeneration. The secret to woodchip, Raskin says, is fungi: “Woodchip without fungi is like a sea without fish.” If the future of growing is fungi, this book is the prototype manual for practical application of its unique power.’

—MATT REES-WARREN, garden designer and author of The Ecological Gardener

‘Ben Raskin covers all the bases when it comes to woodchip. This very useful and abundant by-product improves the soil and the environment. Ben presents a wealth of information in a logical, clear and engaging manner. I’ve been a longtime user of woodchip; after reading this book, I will begin using even more of it in even more ways.’

—LEE REICH, author of The Pruning Book and Weedless Gardening

‘Woodchip is widely available in most cities and has much potential in container growing – as a sustainable source of nutrients, as an ingredient to help sustain the structure of compost over many years and as a brilliant mulch for fruit trees and other perennials. At last, thanks to Ben Raskin, we have the first authoritative, well-researched book on the subject, packed full of useful information and advice. A superb resource for anyone interested in the magic of woodchip.’

—MARK RIDSDILL SMITH, author of The Vertical Veg Guide to Container Gardening

‘Before picking up this book, I considered woodchip simply a nice thing to have around as mulch, but the deep dive Ben Raskin offers really makes the case that this material is an essential and focal part of so many aspects when stewarding healthy plants, soil, livestock and fungi. Readers will find the research and case studies fascinating, and the extensive details helpful in answering some of the most commonly asked questions. In the end, if we are to get serious in the act of regenerative farming and ecosystem repair, it’s clear that woodchip will play a critical role and it’s time we get more serious about utilizing it.’

—STEVE GABRIEL, Wellspring Forest Farm; author of Silvopasture

‘Tree ecosystems create long-term soil fertility. We tap into lignin potential and fungal doings in our own gardens and orchards by utilizing woodchip in a multitude of ways. Ben Raskin delves into the practical nuance of ramial chipped wood and more to inspire humus building efforts everywhere. Regenerate your soil with the woodchip!’

—MICHAEL PHILLIPS, author of The Holistic Orchard and Mycorrhizal Planet

‘This is a timely piece of work given the dramatic rise, access and popularity of woodchip technologies. Ben Raskin has done the subject proud: well researched and with a pragmatic approach, there is something for growers and gardeners of all shapes and sizes here. Woodchip is able to offer truly sustainable solutions to some of the problems facing horticulture, in particular the replacement of peat-based products. With woodchip we can now grow our own fertile soil and substrates. This manual gives some great information towards that goal.’

—IAIN TOLHURST, Tolhurst Organics

‘Agriculture has been reinventing itself regularly over the past ten thousand years. The Woodchip Handbook is a practical guide for the next step in that transformation in our backyard gardens and orchards as well as on our largest farms. It’s also a great read. Let the trees lead the way!’

—JOHN BUNKER, orchardist and author of Apples and the Art of Detection
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INTRODUCTION


After more than a quarter of a century working in horticulture, there are things that still give me a visceral thrill. One is to see new buds and shoots in spring; those tender cotyledons emerging in the seed trays, bulbs tentatively poking their noses from the soil to sniff the warmer air and fruit buds bursting with potential on bare branches. Another is the magic that happens in a compost heap or woodpile. Somehow this material turns from leaf, wood or fetid vegetable waste into a sweet-smelling, friable crumb with the power to transform soil and plants. Working as a youngster at the stunning William Robinson designed Gravetye Manor gardens in Sussex in England, we used copious amounts of mushroom compost to mulch the ornamental borders. In hindsight, we overdid it and it was often not properly matured, but shovelling steaming piles of compost on a cold winter morning was one of my favourite jobs.

As I became more experienced and observant, I began to understand the importance of this biological cycling on soil health. I also noticed that while compost was widely recognised as useful and vital to plant and soil health, woodchip seemed to be less appreciated, apart from as a mulch for paths and landscaping. This nagging feeling of untapped possibilities gradually crystallised into something more concrete over the years. In a classic case of the Baader-Meinhof phenomenon (where you come across something new and then suddenly notice it everywhere, having never previously been aware of it), once I was on the lookout for practical applications of woodchip, I couldn’t seem to avoid it. One of the perks of my work with the UK charity the Soil Association is that I meet and learn from many growers, farmers, advisers and researchers with far more skill and experience than I have, so there was plenty of opportunity to tick off the pages in my woodchip spotters guide; mulches, hedge management and propagation compost all built the case. Then I discovered ramial woodchip (usually known as ‘ramial chipped wood’), which is made from young, freshly cut branches, and was surprised that its capacity to boost soil health had not been embraced by more farmers and gardeners.

It turns out, of course, that I am quite late to the party and that there are plenty of people who have been working with woodchip for decades, but for some reason it has not become mainstream. Perhaps the reliance of the dominant farming systems on artificial fertilisers, or the persistent misconception of nitrogen lock-up risk from using woodchip are to blame – the latter of which is discussed in detail in chapter 5. The global awakening to the importance of soil health and climate change perhaps provides the cue for woodchip to step into the limelight. We’ve still lots to learn about how to best use woodchip, and especially the potential for using single-species chip for particular purposes, but the research I have done for this book has only confirmed my practical experiments and observations that, with a few basic precautions, woodchip can only enhance your garden or farm.

The underlying premise for this book is that adding woodchip to our soils will give them long-term health benefits, but that we have numerous opportunities along that journey to enjoy the added perks of the material by using it for mulching, propagation and so on. Once we appreciate the full value of woodchip we can begin to design farming and growing systems around it, thus providing a valuable role for more trees in the farmed landscape. Rather than seeing tree management as an unprofitable and time-consuming chore, we can approach it as a profitable harvest from our plots and farms, with all the joy that harvesting food or flowers might give us.



 



CHAPTER ONE

What Is Woodchip and Where Does It Come From?


Wood is an abundant and renewable material that humans have exploited probably for as long as we have existed. We make useful objects from it, such as tools, ships, furniture and paper. We craft beautiful objects like sculptures and musical instruments. We also set fire to wood for cooking and warmth, amongst other things. There are certain species that are best suited to each use: oak for ships, yew for longbows, and maple, spruce and willow for the different parts of a Stradivarius violin. Though flint axes and saws have been around for many thousands of years it is only with the discovery of bronze and the smelting of iron, and the subsequent invention of metal axes and saws that cutting, chopping and processing trees became a whole lot easier. Once you have cut and milled the tree for its primary purpose, however, there are bits left over. The small branches, the bark and the other offcuts are often less valuable. Sawdust and wood shavings have always had a use, however, even if just for absorbing booze and blood on the floor of sleazy bars. Over time, no doubt, people observed what happened when chipped wood, perhaps combined with manure or human waste, was left for any length of time, and this led to an understanding of how it could be used in horticultural systems.

It was not until 1884 when Peter Jensen invented the first woodchipper in Germany, to help the Maasbüll local authorities deal with the timber produced from their public parks, that the material was produced on a significant scale. Since then, not only have these machines become the standard way to deal with woody tree waste, but a whole industry of producing chip for burning for heat and energy has developed. ‘Woodchip’ is, therefore, a very broad term that can refer to any woody material that has been broken up into small pieces. Since much of this chip is used in biomass boilers, most classification methods for woodchip are for this purpose and of little use in the context of growing crops and soil health. Chip for burning is standardised by chip size, ash and moisture content. The first of these may be helpful when choosing which machinery to use to chip or shred, or if you are using machinery to spread your material and need to gauge what size of chip will prevent clogging. However, ash and moisture are less useful measures, so we need to find other ways to assess our woodchip for agricultural purposes.

The two main considerations are the source of your chip and the tree species from which it has come. The age and/or part of the tree can also be important in some applications; for instance, we will be looking at ramial chipped wood, which is woodchip made from branches less than 7 centimetres (2¾ inches) diameter, for adding directly to soil. We also want to know whether our chip is purely bark, or whether it includes the whole tree. If we produce our own chip, we can control much of this. When relying on external suppliers, though, understanding the properties of different materials and the risks associated with them, and how they have been produced will help us to source and manage our resource.

While some of the uses of woodchip are still quite novel, such as making a propagating hotbed or improving soil health, their use in landscaping and gardening as a mulch is widespread. As a result, there are already some classifications used in this sector. They are not universally adopted, but they can give us some reassurance of quality. For example, one UK mulch supplier has created their own quality standard. They guarantee that their material is: ‘100% British mixed composted wood chip fines … The composted wood fines are screened to 10mm and composted for a minimum of 10 weeks. The fines are turned at least three times to aid the composting process.’1

In the absence of an agreed standard for horticultural woodchip, we need to critically assess any material used. Products of different quality may need to be handled or processed differently. For instance, we might compost a batch for longer, or sieve out the chip into two sizes with a different use for each. Unless heavily contaminated, pretty much all woodchip has some use, and I hope this book will give you the tools you need to be able to make that assessment and harness the amazing powers of woodchip.


Overview of Uses for Woodchip

I aim to cover a range of woodchip uses in both commercial horticulture and home gardens. While there are some instances that are relevant to only one of these, in most cases the principles are equally applicable even where the exact methods may depend on your location and scale.


Mulching

Mulching is the most common and best-understood use for woodchip in horticulture. Though occasionally abused in municipal planting or with artificially coloured chip, we get a whole range of benefits from adding woodchip as a surface covering to soil. There are risks, of course, and making sure we use the right material in the right situation is important. Let’s briefly run through some of woodchip mulch’s superpowers, all of which will be covered in more detail later in the book.


WEED CONTROL

Covering soil with a material free of weed seed that cuts out light will almost entirely eliminate annual weeds from your soil surface. It can also weaken some perennial weeds or at least make them easier to remove. Since weeding is one of the most time-consuming jobs in horticulture, especially in wetter climates, we can see why mulches are an attractive option.

There are a whole range of materials that can be used in this way: cardboard, sterile compost and plastic mulches (woven or solid). An organic material used for this purpose, like compost or woodchip, needs to be at least 5 centimetres (2 inches) thick and allows us to mulch irregular-shaped areas and go right up to plants, which is not easy using plastic or rigid materials. However, the cost of applying mulch for larger areas means that many commercial growers have tended to use plastic alternatives. Though plastic mulches can work on perennial plants and trees, they tend to be very hard to remove from the system once they begin to break down. The risks of plastic contamination of soil are beginning to be more understood, and since the type and condition of mulch plastic is not easily recycled many growers are now looking for environmentally sympathetic alternatives. Biodegradable plastics have been around for a while. I was using them twenty years ago as a grower, and they have improved in quality since then. They are, however, more effective if you have the scale to invest in specialist laying equipment and mainly have a relatively short life, so they are most suited to crops that only need weed protection for a few months.

In woodchip mulches, the species, size and age of chip will determine how effective and long lasting the mulch is. Smaller chip size is more effective at holding moisture but will break down quicker; similarly, older chips that are already partly broken down will not last as long as fresher material. Imagine, too, how easy it is for windblown seed to germinate on a mulch. Soft, partially composted chip is an ideal surface for seeds to grow on, while larger chips will prevent germination. One is not necessarily better than the other but will be more suited to different situations. For mulching no-dig vegetable beds I would choose a well-rotted fine grade, while for shrubs and trees a larger-sized chip, less broken down, would be more effective.

There is significant variation amongst tree species in how long a mulch will last. In one trial at Royal Horticultural Society Wisley in England, the grower found that hornbeam lasted longer than the alder, holly and compost mulches they compared it with.2 The hornbeam chip was still providing effective weed control in the second year after application. This could result in reducing woodchip applications from yearly to every other year, which would halve the cost and effort of application. In many cases, it is not possible to source single-species woodchip, but where we can it is worth thinking about the individual characteristics of each species.



WATER RETENTION

The other key use of mulches is to keep water in the soil where it is useful, rather than losing it to the air. It does this by shading the soil and thus lowering the temperature, and by protecting it from the wind, both of which reduce evaporation from the soil surface. Exact reductions in water loss will vary with system, mulch type, soil and climate. As you would expect, the hotter and drier your climate, the greater the benefit is likely to be.

Plastic mulches give the same, if not greater, water retention but can create other problems. Solid films create an anaerobic environment under the mulch, which can lead to compacted and lifeless soil. Even the woven mulches, which do allow infiltration and some breathability, are not as good as an organic material for healthy soil. In wet climates slugs and snails can proliferate under plastic mulches where they have a safe, moist home away from most predators.



MODERATING SOIL TEMPERATURE

Using a mulch of any sort can help to warm cold soils and cool hot ones. The mulch gives protection to soil and plant roots, shielding it from extremes. It acts as winter coat, sunscreen lotion and umbrella combined.

As with water retention, there have been numerous studies looking at the effects of mulch on temperature. In many situations, plastic mulches will give higher temperature differences than organic materials. However, what I intend to illustrate in this book is that when looking at the multiple benefits a woodchip mulch gives you, it is worth sacrificing a little on water retention and temperature to get the long-term soil health benefits of woodchip mulches.



PHYSICAL DAMAGE

Bare soil is vulnerable soil. Mulching protects soil from physical damage such as heavy rain or wind, and in extreme weather conditions also helps to stop soil being washed or blown away. Woodchip mulches allow water to gently percolate through to the soil, whereas solid plastic mulches prevent the water from reaching the soil, instead causing localised flooding issues as the rain runs off the plastic. Woodchip mulch even helps reduce damage from compaction caused by us walking or driving over the soil. The mulch cushions and absorbs our impact and keeps the soil in good condition underneath.



PEST AND DISEASES

Woodchip mulches have the potential to reduce some pests and diseases. Applied at the right time, they can cover over fungal spores on the soil and prevent them spreading when rain splashes back up onto the plant leaves. The mulch from some tree species will deter pests; for instance, cedar chip can help to keep termites and beetles away. New research in the UK has also been looking at using the salicylic acid in willow woodchip to stimulate an immune response in apples to help prevent scab.

However, we should also be aware of the risk of introducing some pests and diseases when using woodchip. We might be providing a perfect habitat for some insects and other invertebrates like woodlice. Though these are not usually major pests, they can, in some cases, cause crop damage. Similarly, there are tree diseases that might be present in woodchip that could cause problems in some circumstances. These risks can usually be managed but are worth keeping in mind.



PATHS

Woodchip is a great and versatile material to use for mulching paths. Because it is tough and doesn’t get damaged by our feet, it will easily last a season of being walked on. As it breaks down, you can either rake up and add to your compost heap or onto growing beds, or just lay another layer on top. The fungi and other organisms in the soil will help to move the nutrients and organic matter around your plot.




Propagation

Though composted organic material is often included in plant propagation mixes, it has not been so common to make use of woodchip for this purpose. There are commercial substrate manufacturers that use bark as the main ingredient for their products, but it is relatively easy to make your own plant-raising substrates from woodchip, as we will find out in chapter 4. We’ll also look at using woodchip to make a propagation hotbed for your tender seedlings and as top dressing for potted plants, giving many of the benefits that I have outlined for soil-grown plants.



Mushrooms

If you have ever been into a woods or left an undisturbed pile of logs in the corner of your field, you will know that where there is rotting wood you will find fungi. Most of the mushrooms grown for human consumption live on wood in their natural environment. This gives us a big opportunity to bring mushroom cultivation into our use of woodchip. I am still very much at the beginning of my fungal journey, but I am experimenting with growing mushrooms in bags of woodchip (which will of course be used again for something else when the mushrooms are done) and on the woodchip mulches in agroforestry systems. I will look in a bit more detail at some simple ways to have a go at growing mushrooms in woodchip in chapter 7.



Woodchip for Animal Bedding

Though not core to this horticultural-focused book, many gardeners will either keep some livestock, even if that is just a few chickens, or have access to farmer friends. It would be remiss of me not to have a brief look at the potential of woodchip as bedding for animals and the added benefit this gives to the subsequent material. Woodchip can soak up a lot of nitrogen and even outperform some traditional bedding materials, aiding animal health and welfare, and reducing leaching both from barns and from the resulting compost. In chapter 2 you’ll find more details about the benefits and practicalities of using woodchip for animal bedding.



Soil Health Amendment

It’s hardly a news story that adding organic matter to soil is a good idea. Crop rotations with livestock, adding compost and muck spreading on farmland are all based on the principle that for a healthy, productive soil we need to add carbon and nutrients back into the soil to feed the organisms that live there. For some reason, though, we haven’t fully exploited the potential of woodchip for this purpose. This may be partly due to availability. Woodchip is a relatively new material; before woodchippers were invented, most woody waste would likely have been burnt, either harnessing the energy for fuel or just as a bonfire to dispose of the material. Tree surgeons now produce millions of tonnes of chip a year, and chippers are readily available to woodland managers and contractors. Some of this chip is a valuable commodity that can be sold to the biofuels industry, but much of it is lower grade, particularly where it has a high proportion of green bark and leaf material, though this might actually enhance its value for our purposes.

There are a few pioneers who recognised some time ago the power that woodchip can add to a growing system; people like Paul Gautschi, of documentary film Back to Eden fame, who advocates no-dig gardening, or Gilles Lemieux, whose cutting-edge research in Canada led to the coining of the term ‘ramial chipped wood’ – both of which are covered in more detail in chapter 5. However, there is now a growing understanding of the role that a range of organisms, but most notably fungi, can play in improving soil health and the part that woodchip has in this process.




There’s Something in the Woodchip Pile!

While I am a fully signed-up member of the Woodchip Appreciation Society, there are nevertheless a few risks to be aware of when sourcing and using this material. Most, however, can be easily avoided or mitigated.


Sourcing

Know your supplier. In the absence of recognised standards and certification of woodchip for horticultural purposes, it is important to ask a few basic questions about where the chip comes from. Most crucial is that the chip only contains untreated timber; in other words, that it is made only of trees, shrubs and hedges, and not ‘waste’ wood, such as pallets, chipboard, garden fencing, etc. Treated wood usually contains chemicals that would leach into your soil and may also contain nails, bolts, staples or manmade coverings, such as plastic or Formica. For this reason, I tend to look to tree surgeons or woodland managers rather than lumber yards for my chip.



Disease

Many trees are cut down and chipped because they are dead or dying. This might have been due simply to old age, but often the tree will have a disease. Even some of the more concerning diseases, however, appear to pose a relatively small risk of spread through woodchip. Honey fungus (Armillaria mellea), which is relatively common in older trees, spreads either from local fungal dispersal, through mycelia and root contact, or through infection at propagation. It is unlikely to transfer through woodchip. Some ongoing research in the US, as yet unpublished, on fire blight (Erwinia amylovora) showed that the bacteria in infected branches that were cut out, put on the ground and flail mowed became nonviable in a number of weeks. This potentially opens the door for growers to recycle this material rather than remove and burn it. So, even fire blight risk from imported woodchip may also be low.

I have tended to be relatively relaxed on this front, counting on an initial composting of my woodchip to break down harmful pathogens and reasoning that I am using the chip on young healthy plants, or on unrelated species, which makes infection less likely. However, if you are concerned, I recommend longer composting and turning to ensure that every part of the whole pile reaches a temperature that will reduce or eliminate the danger. Linda Chalker-Scott suggests that there is little risk provided that you do not incorporate the woodchip into the soil and that you make sure the chip is not in contact with tree bark where the contact can cause infection in moist conditions.



Coloured Mulches

While most coloured mulches use iron- or carbon-based dyes that in themselves are unlikely to be harmful to soil, there are some that may include toxic colourants. More of a risk is the source of the wood used to make coloured woodchip. Much of it comes from recycled wood such as old pallets and fencing. This wood is favoured for a couple of reasons; it looks less attractive when chipped than untreated timber, but also holds the dyes better than natural woodchip. Chip made from these recycled products can contain the chemicals used to treat the wood such as creosote and CCA (chromated copper arsenate). For this reason I would not recommend using artificially coloured mulches on soil.



Species

Even though we may not get a choice of species from tree surgeons, understanding the composition of our woodchip and knowing how to best manage and use it is still useful. We’ll explore the specific properties of different species later in the chapter, but there are a few things to note as general points. Deciduous species generally provide more useful chip than coniferous ones. Though a proportion of coniferous chip is fine for most purposes, the usual recommendation is to include no more than 20 to 30 per cent There are some exceptions, for instance if mulching acid-loving plants like blueberries you could have a higher proportion of conifer chip and might get better weed control as a result. There are also some species that can be dangerous to animals if eaten.



Sawdust

Be very wary of using sawdust. It comes mostly from old dry heartwood, so it is very high in carbon and low in nitrogen. Its very fine structure also means that it can take a long time to break down, and both water and air struggle to penetrate. Never use it as a mulch or untreated soil additive. Sawdust is still a useful ingredient in an integrated composting system, especially if mixing with a high nitrogen source like animal manure, but it should be used in moderation.




Woodchip from Single Tree Species

While most of us may not be able to source single species of woodchip, I’m fascinated by the individual properties of different species. When planning to plant our own trees as a source of woodchip, this can help to inform tree choice. There are some general principles; for instance, softwoods (as the name suggests) tend to break down more quickly than hardwoods. Mixing them with chip from hardwood species can reduce the need for frequent mulching. In a commercial setting, the labour costs of spreading mulch are high, so this could be a significant saving. There are some species that are poisonous to animals, so if using your woodchip as bedding or in a situation with livestock, check the species and whether it will be suitable for your needs. For instance, there have been cases of cattle and horses dying from eating black locust (Robinia pseudoacacia) chip. Rhododendron (all species) and yew (all species) chip are also known to contain compounds toxic to animals. Alternatively, compost the chip long enough for the toxic chemicals to be broken down – usually around six months is sufficient.

Here I have pulled out some of the specific attributes we might want to look at when considering different species. The list is, of course, not exhaustive, and for many species good data on the use of woodchip is not available.


Nitrogen Fixers

Leguminous trees, like their smaller cousins the clovers and beans, can pull nitrogen from the air due to their symbiotic relationship with nitrogen-fixing bacteria that create and colonise nodules in their roots. These bacteria turn atmospheric nitrogen into ammonia, which is a form of nitrogen that is available to plants. The bacteria store the nitrogen in the root nodules. The plants take some of this nitrogen, trading it for carbohydrates that the bacteria cannot manufacture for themselves. When leguminous plants die, or are eaten, the nitrogen that is stored in them becomes available to other plants and animals.

Aside from a small proportion fixed by lightning, this biological process of nitrogen fixation is the main way that nitrogen moves from the atmosphere, where it is plentiful, to the soil, where it is often scarce and needed for plant health and growth. Though there are lots of free-living nitrogen-fixing bacteria in the soil, the combined power achieved by teaming up with plants that can feed them increases the rate of fixation and therefore the fertility in systems where this occurs.

A 2019 modelling of tropical forestry growth found that forests with nitrogen-fixing trees significantly increased their growth and ability to sequester carbon, potentially doubling the carbon stored in the first thirty years of their life, and even at maturity giving 10 per cent greater carbon storage than forests without nitrogen-fixing species.3

Leguminous trees tend to be fast growing and therefore useful as pioneer species in new plantations, giving protection to main species. Once they have served this purpose, they can potentially be removed (or coppiced) and chipped.


ALDER

There are approximately thirty species of Alnus. While their nitrogen-fixing potential will vary between species, as an example, red alder (Alnus rubra) can sequester as much as 300 kilograms (660 pounds) of nitrogen per hectare per year.4

I am involved in an experimental agroforestry project at Eastbrook Farm in Swindon in England, where we are planting a range of trees in a silvopastoral system. Silvopasture is the deliberate integration of trees and livestock in a farming system, which brings a whole range of benefits to the animals, soil and wider environment. We have included European (Alnus glutinosa) and Italian (Alnus cordata) alder in some areas, with a view to boosting the overall productivity of the system, but also to coppice and use the chip. A study by the US grants programme Sustainable Agriculture Research and Education showed an increase in soil organic matter from 10 to 11, 4 per cent from adding alder woodchip as a mulch
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