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				Testimonials

				Tony O’Neill has created a definitive work that will find a welcome home in any gardener’s library. Tony expertly confronts common misperceptions and misunderstandings and shines a light on research-based composting methods for gardeners of all skill levels. Compost bins and compost piles are ubiquitous in gardens around the world and for many gardeners composting is often a mysterious chore. Along with his personal experiences offered in conversational prose, the science behind effective composting is easy to read and understandable for every reader.

				Many experienced gardening educators know that healthy soil is a key to gardening success and Tony devotes the necessary attention to not just compost but it’s critical role in improving garden soil and the science behind its effectiveness. As I encountered Tony’s descriptions and explanations throughout the book, I wondered if he would discuss each of the composting methods that I have discovered in more than 30 years of gardening. He didn’t disappoint and not only did I find these time-proven processes with each turn of the page, but I found the mathematics and physics behind them to be exciting and enticing. This incredible book will be a cherished reference source for me as I prepare future lessons and presentations on the subject. For new gardeners looking to learn the basics of compost or for experienced ones like me, there is a bountiful harvest of information in this book.

				 Scott Wilson (Gardener Scott)  

				The most comprehensive book on composting I have ever read!

				I thought I knew a thing or two about composting organic materials to use back in my garden as “black gold” but Tony’s breaking down (pun intended) of composting principals and methods has given me a better understanding of the whole process.

				If you want to know everything there is about composting and becoming a Compost Master – read this book! 

				Mark Valencia (Self Sufficient Me)
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				I found Tony's book to be chock full of great analogies, that for me, bring life to concepts through a visual image in my mind! It helped me absorb the vast amounts of incredible data contained in it.

				As an adjunct to Tony's book, the course will help solidify my understanding of the content!! There is a load of information, all valuable, and it will take repetitive access for me to grasp these methodologies, truly!

				Tony's advice is for seriously dedicated composters wanting to become a master of their craft, and I've no doubt that's what people can be, if they apply the principles contained therein!

				The methods he discusses are not just beneficial to one's growing space but explore practices that, if adopted by the individual and agricultural community, can change the very conditions of our planet at large!

				This book is not only easy to read, but it's in language that even I felt comfortable as a novice!

				Tony's book showed me how I could better impact my soil quality and have a more productive garden while saving money. I cannot think of any gardener, big or small, that could not benefit from reading this fantastic book.

				It is indeed a master class on composting and a reference tool that turns a fine craft into a work of art!

				Chris Savage (Exploring Nature Together)

				Composting Masterclass is a comprehensive guide to making compost. From the basics to the science, Tony walks you through the why and the how (and how not) of creating your own compost packed full of microbes and soil-life enhancing materials.

				Liz Zorab (Byther Farm)
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				"Tony not only has an incredible knowledge about gardening, but he shares this knowledge in a way that anyone can understand. The information he provides on YouTube will make you a better gardener, regardless of whether you have been gardening all your life or just planted your first seed. 

				Composting is such a fundamental aspect of garden but is often overlooked. I have read many books on composting and thought there couldn't be much more to learn. I was wrong. Tony’s book demonstrates a depth and breadth of knowledge that kept me interested until the very last word. This book is certainly a Master Class in Composting."

				Shaun Hurst (Chillichump)
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				This book is dedicated to my friend Brian Bastable who sadly lost his battle to cancer in November 2021. Brian was such an amazing person, he was one of my first supporters and became my very first admin of the Facebook group, later joining the presenting team on my YouTube channel (Simplify Gardening). It is amazing to think that we had just 5,000 subscribers when Brian left to start a new career with the customs office. He was always talking about his daughter Emily, son Patrick and his mum Yvonne. His family was his world.
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				Introduction

				There are few things as satisfying as watching a person practicing a craft they have mastered and love. They seem to have the innate ability to sense a process, straddling the spheres of science, art, and intuition simultaneously. It is only through years of formal practice that the musical maestro gains the privilege of improv – and it all starts with a thorough knowledge of the fundamentals. For master gardeners, the same holds true.

				Unfortunately, in becoming a master, you may face some challenges finding reliable access to the fundamentals of learning. While the internet has exponentially expanded our access to knowledge, you’ll rarely find everything you need in a single source. Also, the internet is rife with misinformation. Many contributors merely reprocess the opinions of their peers. Upon each repetition, facts can morph into click-bait fiction.

				My name is Tony O’Neill, and I’m passionate about gardening. For as long as I can remember, gardening has been a constant feature in my life, providing endless satisfaction and a sense of wellbeing. If you’re familiar with my Simplify Gardening website and YouTube channel, you’ll know that I love sharing my discoveries. In writing this book, I wanted to bring gardeners a consolidated, simplified learning source for an essential gardener’s skill – soil health development.

				If you are among the fortunate few, you have some power to define your environment. However, most people’s lives are a constant exercise at extracting meaning while navigating the risks that their environments bring. As ingenious as plants are, their environment is subject to the gardener’s skill set. A master gardener can reduce environmental risks while maximizing growth opportunities for flora and fauna in their garden.

				While most gardeners are familiar with the plant aspects of gardening, only a few fully appreciate the essential work of microorganisms and other creatures living in their garden’s soil. The marvelous thing about nature is its propensity to reproduce, even against the odds. If, however, we take better care of our plants’ environment, especially what happens at the root level, nature’s response will be even more bountiful.

				But mastership is only partially in the head and heart; it also manifests in the hands (or in the voice, for singers and orators). While I could lose myself in awe at the 
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				paradoxical delicateness and robustness of nature, helping gardeners become masters at their craft will require practical guidance. This book offers all the essential technical knowledge (head), passionate petitioning (heart), and great practical advice on how-to (hand). 

				It’s impossible to overemphasize the importance of composting, both for your garden and the general environment. As such, your skill at creating good compost, using various methods, materials, and microorganisms, is inextricably linked to becoming a master gardener. Together, we will explore all the domains of this vast topic in detail.

				I have made every effort to ensure both novice and experienced gardeners will benefit from this book. I have tried to tier practical learning and theoretical information progressively throughout. The final chapter is purely academic. I have purposefully placed it at the back of the book to avoid cluttering applied learning with non-essential but interesting information.

				This book consists of two parts. In the first section, we delve into what compost is and explore what all the fuss is about. I’ve interlaced this first section with anecdotal references to my own learning curve. In doing so, I hope to interrupt the monotony of technical discourse and provide reference points to your journey of discovery. In working through this section, it’s worth remembering that nature has daily, seasonal, and annual cycles and notoriously plays the long game. In an era of instant gratification, high demands on our limited attention bandwidth, and over-scheduled lives, the adjustment to nature’s schedule is a conscious one. 

				Please bear with me in my constant analogies between composting, orchestras, and symphonies, but the similarities are striking. The soil food web has hierarchies of consumers; an orchestra has tiers of instruments and tones. There is complete synergy between the different players, where the whole is bigger than the sum of its individual unique parts. And most importantly, not all players play at the same time. Bacteria have been around for three and a half billion years – people for an estimated six million years (0.17%). Bacteria are all around and only become active when the environment suits them. As the conductor’s baton directs musicians in an orchestra, the gardener’s skills can activate different microorganisms at different times for their own purposes. The second section explores how to activate and reproduce microorganisms effectively.
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				In the second section, we explore the how-to of composting. We look at the different forms of compost, the tools needed to create healthy compost, and the pros and cons of each method. By combining various materials, managing the timing of different sub-processes, and using alternative techniques, we can produce composts for specific uses. I’ll provide you with the plans for composting facilities that suit your unique requirements. You can select what will work for you based on your available time, materials, space, and the level of effort you wish to invest (or not).

				There is a selection of composting methods, each producing a unique set of microorganisms with specific benefits. Add to those variables the materials you could use for composting, each with its particular carbon, nitrogen, and moisture content, and bioavailability. With all these variables multiplied, the possible alternative approaches become almost infinite. Managing the impact of these variable combinations requires solid guidelines – we will establish what these are for most circumstances.

				While this book is sufficiently comprehensive to be used as a single source of learning, using it in combination with my Composting Masterclass Course will benefit visual learners. I sincerely hope that this book (and the course) will be a definitive milestone for becoming a highly skilled gardener – a master of your craft.
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				What is Composting

				Composting in Nature

				Composting is the natural reduction and transformation of dead plant- and animal matter to humus. Humus (a Latin word for earth) is the dark-brown organic matter formed from decaying plant or animal material. Consider what would happen if fallen trees over the centuries didn’t rot. Imagine the health risks if animals that died of diseases didn’t decompose. 

				Decomposition is nature’s way of recovering the essential organic building blocks from the dead for the benefit of the living – a process of perpetual renewal.

				Nature is a closed-loop system where the health of the soil, plants, animals, people, environment, and the planet is inseparable. It’s one continuum of interrelated events. In the absence of human interference, nature follows repeating production, reduction, reintegration, and regeneration cycles. While these cycles are easily observed in seasonal changes, these are macro- and micro-interactions that are less obvious yet play a crucial role.

				Recent studies show that forests inhabited by larger mammals are less prone to devastating forest fires. The manure produced by these animals promotes improved surface growth and moisture levels. At a micro-level, the added compost increases the microorganism populations, which improves soil structure and health—improved soil health results in improved ground cover and moisture retention. The symbiotic effect is a decrease in destructive fire hazards.

				Each tier in the food chain has distinct, often incidental, functions. The rodents (squirrels) and primates (monkeys) in trees help shake the trees, causing leaves to fall. These leaves are rich in carbohydrates and protein and help provide essential pre-winter food for the larger mammals. The larger mammals (deer) eat the leaves and deposit manure and nitrogen-rich urine. Their hooves also shred the leaves, aiding decomposition rates.

				Fungi more easily decompose the shredded leaves, and the abundance of fungi aids in breaking down larger wood pieces such as dead branches and fallen trees. As the leaves and wood decompose, the resulting humus provides:
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				Habitat for other microorganism populations.

				Improving the forest floor’s pH.

				Water holding capacity.

				Erosion resistance.

				The improved soil health improves the plants’ health, strengthening their food production capacities. Healthier foliage and grass can support larger herds – a cycle towards optimal livelihoods in balance.

				The decomposition and final stabilization of organic matter by biological action constantly occur in nature. The accumulation of fallen trees, dead animals, animal feces and urine, and plant debris naturally pile up, decompose and increase soil fertility. Gardeners utilize the process to dispose of and reclaim organic waste material hygienically. We call this process composting and the final product compost. 

				Orchestrated Composting

				Composting is also a hygienic process of developing a soil food web (soil biota) by causing the proliferation of microorganisms (bacteria and fungi) in a controlled environment using organic waste materials. The stable organic matter improves the soil structure and water management abilities and hosts the soil biota. But the increased fertility, disease resilience, and erosion control can all be directly ascribed to microorganisms. In this sense, composting is more about farming microorganisms than stabilizing organic matter.

				As gardeners, we can improve the health of our soil naturally (as opposed to synthetically). However, not everyone knows that soil fertility is a direct product of soil-dwelling organisms, collectively referred to as the soil biota. We need to understand that compost is more than a soil augmentation. Composting is the development of healthy soil biota – an essential ecosystem for soil productivity and health.

				There are millions of bacteria and fungi types. Most of them are present in every composting mix – present but not necessarily active. As the environment changes, microorganisms suitable for those specific conditions become active and reproduce. Bacteria are prolific reproducers, and a single cell may “parent” billions of individual cells in a couple of hours.
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				 Generally speaking, there are two composting processes: (a) Aerobic decomposition and stabilization and (b) Anaerobic fermentation (carbohydrates) or putrefaction (proteins). In both methods, different saprophytic organisms feed on dying, dead, or decaying organic materials, converting them into a more stable form of organic matter. While composting is either aerobic or anaerobic, some bacteria can grow in aerobic and anaerobic conditions but grow better under one condition. 

				In this book, we will review variations of both aerobic and anaerobic processes. For instance, where does Bokashi fit in? Or vermicomposting? We will also examine how different materials affect different techniques. As an example, what is the difference between using grass clippings in trench composting, static piles, or hot composting? Read on to discover the answers.
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				Why Composting?

				In this chapter, we’ll review the four most crucial spheres of composting: (a) Its impact on soils, (b) its impact on vegetations, (c) its benefits as a waste management process, and finally (d) the essential role of composting in eco-sustainability. 

				Knowing how to develop healthy soil should be a life skill taught at schools. Composting is the best available means of improving soil health. Creating healthy soil does not require land – it can be done in apartments too. You can fill your indoor space with pot plants and vertical gardens by using kitchen scraps, cultivated microorganisms, and store-bought ground. Increasing indoor vegetation is known to contribute to improved mental and physical health. Creating healthy soil not only benefits plants but it benefits the environment holistically. Composting is a meaningful, easy, and effective way of reversing some of the negative impacts humans have on our environment and planet. It is also the best option for improving soil health – feeding not only the plant, but also the soil.

				25 Reasons Why Composting is Essential for a Healthy Garden

				1. It is a preferred way to recycle dead plant material

				Death holds the franchise for life – at some point, everything dies. Decomposition is the default process for any organism that has recently died. Alternatives include consumption by fire or preservation by freezing. Managed composting is the most effective way to benefit from the natural process of decomposition.

				2. Aerobic composting reduces pathogens and unwanted seeds rapidly

				The temperatures at which thermophilic bacteria and fungi thrive are above the thermal survival threshold of seeds and common troublesome pathogens. Composting is a highly effective way to cull pathogen populations in soil.

				3. To increase the availability of nutrients to plants

				The soil food web development promoted by composting provides a tiered hierarchy of consumers. In the consumption of materials and organisms of a lower order, nitrogen is absorbed and stored. At the same time, carbon is consumed and burnt off, releasing CO2. The result is the sequential reduction of essential minerals to a form that plants can use.
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				4. To support, optimize, and balance soil fauna and microorganism populations

				The development, growth, culling, and regrowth of fauna and microorganisms is reasonably predictable in composting processes. The sequential staged growth and latency of different organisms have a biological reset effect. 

				5. To repair and improve soil composition and structure

				The 12 soil types are defined by the sample’s represented clay, silt, and sand percentage. For clay, compost will reduce anaerobic conditions by decreasing specific gravity and increasing porosity. For sand, compost will improve texture and strengthen binding bonds. For silt, compost will reduce its tendency towards being a dilatant fluid, aerating the mass. 

				6. Limit erosion, runoff, leaching, and compaction

				Organisms in compost produce compounds that bind grains of soil, preventing erosion. The need for less additional synthetic fertilizer reduces the risk of runoff that contaminates water sources. Improved hydrophilic action is a function of mold and reduces the draining of nutrients through leaching. 

				Studies have shown that building sites, notorious for compaction by mechanical action, can fully recover by merely adding a top composting layer. Compost aids in the formation of aggregates, which are clusters of soil particles that aid in the structure of the soil. Air, moisture, and nutrients are all held together in the soil’s many tiny air channels and pores.

				7. To rehabilitate damaged soil

				Soil microbes have demonstrated their ability to replenish leached or lost nutrients over time. In most cases, this process occurs over two to three years. Improved conditions for soil microbes, such as more food, air, and water, as well as less habitat disruption, can help the soil function better. Considering the full requirements of the soil system is essential in remediating ill-functioning soil and improving soil quality and productivity. This includes the soil structure, chemistry, and the soil biome.

				8. Improve soil tilth and productive capacity

				A key feature of compost with balanced microorganisms is that it further enhances good agricultural practices like green composting. Rhizobia, for instance, has a symbiotic relationship with legumes, exchanging fixed nitrogen for amino acids.
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				9. To facilitate optimized soil pH variability

				Aerobic composting has a pH buffering function that can adapt soil acidity to environmental requirements. The microorganisms cause the pH to fluctuate within a range of 5.5 and 7.2.

				10. Maintain optimal ratios of fungi, bacteria, and nematodes in soil

				Ecosystems have the ability, if not interfered with, to self-regulate towards stability. For instance, some fungi destroy pathogenic fungi; actinomycetes produce antibiotics that limit the development of bacteria; and nematodes can act as transporters of bacteria, ensuring their better distribution.

				11. Maintain optimal ratios of predator/prey in the soil biota

				The introduction of stable, diversified microorganisms into your garden improves the health of the soil biota ecosystem, ensuring a balance between predator and prey populations.

				12. Optimize nutrient cycling and micronutrient uptake

				During composting, organic materials do not merely undergo processes of degradation. Microorganisms reduce complex compounds into monomers (monosaccharides, amino acids, etc.), reconstituting these into bioavailable compounds. The activity also involves re-synthesis and polymerization reactions to create a product that is intricately beneficial to soil health and plant life.

				13. Maximize nutrient density

				The composting process reduces and redefines organic matter. Even though a compost pile may start with a carbon to nitrogen ratio (C:N) of 30:1, the end product could be as low as 10:1. This implies a greater concentration of nutritious nitrogen per volume.

				14. Sequester excess atmospheric carbon

				A study by UC Davis has shown that soil carbon content increased by as much as 26% over two decades. This was true even to depths of 6 feet. Carbon has to filter through soil microbes to create stabilized forms of carbon in soil. Composting is the best available option for sequestering atmospheric carbon.1

				
					1 https://caes.ucdavis.edu/news/compost-key-sequestering-carbon-soil
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				15. Increase crop immunity

				Beneficial microbes in compost can suppress soil and foliar pathogens. Making compost tea and using this in a diluted form acts as a barrier to leaf infections.

				16. Support plant-pollinator populations

				Many roadside turf programs have adopted composting as a critical feature to increase pollinator populations. The reduced need for pesticides further improves both roots and shoots, as well as the ecosystem around the plant.

				17. Manage pest populations without pesticides

				Compost radically reduces the need for chemical pesticides as the microorganisms protect plants from pests and diseases. The predator/prey sequence referred to in benefit number 11 extends to the roots and the plant’s shoots.

				18. Manage weeds without herbicides

				Weeds are non-beneficial plants that only contribute 20% carbon to microorganisms. Compare this to grass (60%), vegetables (75%), and trees (82%). When microorganisms help plants thrive, competitors are less likely to succeed. Also, aerobic temperatures neutralize seeds, including weed seeds. Incorporating weeds in your compost can progressively reduce weeds by 90% per annum.

				19. Improve flavor and nutrition in edible plants, fruits, and seeds for animals and humans

				Synthetic fertilizers often lack the macro and micronutrients found in compost. The nutritional value of plants is increased by these soil-borne nutrients. Composting enriches the soil with nutrients, reducing the need for pesticides and fertilizers. Pesticides and fertilizers require fossil fuels for their production. Some are potentially harmful to your health.

				Comparative studies of organic crops show they have a significantly higher presence of antioxidants. These include flavones (+26%), stilbenes (+28%), flavanols (+50%), phenolic acid (+19%), flavanones (+69%), and anthocyanins (+51%).

				20. Concentrate and retain growth forces

				Soil health is critical to the preservation (and remediation) of our waterways. Increased water retention and reduced runoff are two benefits of composting. Effective microorganisms successfully remediate polluted water sources.
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				21. Increase soil gas and water holding capacity

				Microorganisms aid in the formation of aggregates (clusters of soil particles) that benefit soil structure and reduce erosion. Tiny channels and pores are formed in the process, increasing the soil’s capacity to retain air, moisture, and nutrients.

				22. Reduce odor, fly, and other vector problems

				Uncontrolled decomposition conditions include the presence of egg-laying flies, anaerobic conditions, foul odors, and seepage. Controlled aerobic composting with sufficient oxygenation, controlled humidity, and effective pile structure and turning eliminates these conditions.

				23. To improve environmental hygiene

				Rotting plants and food waste attract rodents and flies and can smell like rotting eggs (hydrogen sulfide), vinegar, or rancid butter (butyric acid). Composting food scraps, garden cuttings, and lawn clippings is an effective way to manage hygiene risks. Bokashi, a fermentation process, helps households manage kitchen waste effectively and hygienically.

				24. Limit wastage of valuable resources

				Reusing freely available resources such as leaves, weeds, and grass trimmings to produce compost, a substance with known benefits, makes perfect sense. Sending these resources to landfills creates unmanaged anaerobic conditions that pour methane and hydrogen sulfides into the atmosphere. Not only does dumping these resources have no benefit, but it also actually causes environmental harm.

				25. Contribute to Healthier Water Reserves

				Nitrogen and pesticide runoff from yards and farms causes untold damage to our water reserves. Compost enriches the soil and retains fertilizer more effectively, providing less fertilizer runoff. Compost also acts as a buffer, neutralizing both alkaline and acidic soils, bringing pH levels to an optimized range for plant nutrient availability.

				Beneficial Impact of Compost on Soil

				Mineral Portion of Soil

				The inorganic part of soil consists of deconstructed rock, tiny mineral particles called clay, silt, and sand, each identified by their particle size. Imagine a grain of sand is the 
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				size of a baseball; then, comparatively, a particle of silt would be a size of a pea and a particle of clay the size of a pinhead. Depending on the representative ratio of each of these, soil texture could be defined as:

				Clay

				Silty Clay

				Silty Clay Loam

				Clay Loam

				Sandy Clay

				Sandy Clay Loam

				Sandy Loam

				Loam

				Silt Loam

				Silt

				Loamy Sand

				Sand

				If you wish to test your soil texture, here are four guidelines:

				When wet, a sandy soil’s texture is gritty, and a ball made of it will crumble easily.

				Soil that is both gritty and easy to work is called loamy; it is composed of sand, silt, and clay, and when it is moist, it forms a ball that holds its shape but breaks apart when squeezed.

				It’s easy to break apart silty soil, and when it dries, it looks like flour. When wet, silty soils are slippery and do not form a ribbon when pinched between the fingers and thumb.

				In clay soil, large, hard clods are formed, and cracks appear on the surface. When wet, clay soils feel squishy and pliable. A ribbon can be created when the soil is moist by pinching it between the thumb and fingers. A more significant amount of clay is indicated by a longer ribbon that forms before it breaks.
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				Below are the characteristics of the different base textures:

				
					Characteristic

				

				
					Clay 

				

				
					Silt

				

				
					Sand

				

				
					Looseness

				

				
					Poor

				

				
					Fair

				

				
					Good

				

				
					Water and Air Space

				

				
					Poor

				

				
					Fair

				

				
					Good

				

				
					Water Management

				

				
					Poor Drainage

				

				
					Fair

				

				
					Poor water retention

				

				
					Clod Forming Inclination

				

				
					Good

				

				
					Fair

				

				
					Poor

				

				
					Workability

				

				
					Poor

				

				
					Fair

				

				
					Poor

				

				
					Fertility

				

				
					Fair to Good

				

				
					Fair

				

				
					Poor

				

				
					Cation-Exchange Capacity (CEC)

				

				
					Good

				

				
					Poor

				

				
					Poor
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					Clay

				

				
					When Dry:

				

				
					Clods cannot be broken with fingers without some pressure.

				

				
					When Moist:

				

				
					Relatively malleable and sticky when wet; leaves residue on fingers.

				

				
					Composition:

				

				
					Sand: 0 - 45%, Silt: 0 - 40%, Clay: 40 - 100%

				

				
					Sandy Clay Loam

				

				
					When Dry:

				

				
					Clods are difficult to break with fingers.

				

				
					When Moist:

				

				
					Feels slightly gritty; leaves residue on fingers; ribbons reasonably well.

				

				
					Composition:

				

				
					Sand: 45 - 80%, Silt: 0 - 28%, Clay: 20 - 35%

				

				
					Silty Clay Loam

				

				
					When Dry:

				

				
					Same as Sandy Clay Loam.

				

				
					When Moist:

				

				
					Is very smooth; stains fingers; ribbons fairly well.

				

				
					Composition:

				

				
					Sand: 0 - 20%, Silt: 40 - 73%, Clay: 27 - 40%

				

				
					Clay Loam

				

				
					When Dry:

				

				
					Very difficult to break clods with fingers.

				

				
					When Moist:

				

				
					Feels slightly gritty; leaves residue on fingers; ribbons relatively well.

				

				
					Composition:

				

				
					Sand: 20 - 45%, Silt: 15 - 53%, Clay: 27 - 40%

				

				
					Silt Loam

				

				
					When Dry:

				

				
					Difficult to break clods; if pulverized, the powder feels soft and smooth. Leaves residue on fingers.

				

				
					When Moist:

				

				
					Has a slick, buttery feel; stains fingers.

				

				
					Composition:

				

				
					Sand: 0 - 50%, Silt: 50 - 88%, Clay: 0 - 27%
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					Loam

				

				
					When Dry:

				

				
					Moderately difficult to break clods; relatively gritty.

				

				
					When Moist:

				

				
					Can form a ball that breaks easily.

				

				
					Composition:

				

				
					Sand: 23 - 52%, Silt: 28 - 50%, Clay: 7 - 27%

				

				
					Sandy Loam

				

				
					When Dry:

				

				
					Clods brake easily; sand is visible.

				

				
					When Moist:

				

				
					Gritty; forms a ball that can be handled with care; residue definitely left on fingers.

				

				
					Composition:

				

				
					Sand: 43 - 85%, Silt: 0 - 50%, Clay: 0 - 20%

				

				
					Loamy Sand

				

				
					When Dry:

				

				
					Clay and silt may obscure sand; it feels loose but gritty.

				

				
					When Moist:

				

				
					Feels gritty; forms easily crumbled ball; light residue of fingers when handled.

				

				
					Composition:

				

				
					Sand: 70 - 90%, Silt: 0 - 30%, Clay: 0 - 15%

				

				
					Sand

				

				
					When Dry:

				

				
					Loose and flows from hand.

				

				
					When Moist:

				

				
					Balls formed will crumble at the slightest touch.

				

				
					Composition:

				

				
					Sand: 85 - 100%, Silt: 0 - 15%, Clay: 0 - 10%
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				Soil Composition and the Role of Compost

				When it comes to sustaining life on planet earth, soil is the foundation for everything. This comparatively thin outer layer also serves as a habitat for crucial microorganisms. The primary decomposers in terrestrial ecosystems, soil microbial communities, play a vital role in soil nutrient cycling and energy flows. They can be sensitive to and influential in predicting small changes in soil ecosystems. They are the foundation of soil ecological function. 

				A generalized organic and inorganic mix ratio is 45% minerals, 25% air, 25% water, and 5% organic matter within the top 18 inches. Our consideration of the above ratios is because compost has an almost magical balancing effect for all of the above.

				Compost aerates clay for improved soil textures, accommodating air and aerobic microorganisms; it improves sand’s water-holding ability and increases its organic matter; and it manages water and air content for optimal organic activity in silt. Without a doubt, compost is a wonder product that brings soil biology to environments that would otherwise be mostly sterile. Compost’s further benefits for mineral soil are the reduction of erosion susceptibility, increased cation-exchange capacity, pH buffering capabilities, and improved soil tilth.

				Reduced Erosion Susceptibility

				Soil is a three-part open system with solids, liquids, and gasses, with strong interaction between each of the parts. Primary soil particles, particularly silt and sand, would be prone to erosion if they were not cemented together in groupings called peds or aggregates. The shape and strength of the aggregates influence pore size, distribution, and water and gas holding capacities. However, the binding matter used by bacteria, fungi, and actinomycetes has built-in channels, ensuring continued porosity for air movement and moisture management.

				
					[image: ]
				

			

		

	
		
			
				Composting Masterclass

			

		

		
			
				18

			

		

		
			
				Cation-Exchange Capacity (CEC)

				Cation-exchange capacity (CEC) is a fundamental soil property, influencing nutrient availability, soil structure stability, reaction to fertilizers and other ameliorants, and soil pH. It’s an indicator of the soil’s ability to hold positively charged ions.

				Opposites attract; at least in electronics this is true. Like magnets, negatively charged soil particles attract positively charged molecules. These molecules could be water, soil amendments, or nutrients. Attraction due to either positive or negative charges is called the cation-exchange capacity (CEC). If the soil’s CEC value is low, few molecules are attracted to the soil particle’s surface. Obviously, the opposite is true too – good attraction, good chemistry. 

				For now, with some writer’s creative liberty, we can generalize and throw out the following basic guidelines. When you have your soil analyzed (tested), the report will have your CEC value listed. Sand has the lowest (about 10) CEC, and clay has the highest (25). However, if you add organic matter, the very best CEC (100) becomes a possibility. The electrical activity in leaf mold, for instance, is so high it can power a small gadget.

				The CEC keeps water from draining from clay, and its absence allows water to run through the sand at a rate of 20 inches per hour. Plants need access to water and nutrition. The correlation is direct – soil low in organic matter will have low cation-exchange capacities. A low molecule attraction capacity will lead to plants wilting sooner and underperforming generally. Again, compost is the solution.

				Buffer Salt Effect – pH Buffering 

				It doesn’t matter if your soil is acidic or alkaline; compost can effectively correct the pH. The microorganisms’ ability to influence pH is responsible for this buffering effect. Acidity levels are reliable indicators of soil health. Acidity directly impacts the yields of crops, their suitability, the availability of plant nutrients, and the activity of microorganisms in the soil. 

				Climate, mineral content, and soil texture are factors that cannot be altered. The soil’s natural pH results from the interactions between various soil-forming factors (parent material, time, relief or topography, climate, and organisms). Minerals in the soil’s parent material determine the pH of newly formed soils. Soil mineral weathering is controlled by temperature and rainfall. A process known as soil acidification occurs in warm, wet environments due to the leaching of rainwater into the soil. Due to less intense soil weathering and leaching in dry climates, pH can be neutral to alkaline.
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				Clay and organic matter-rich soils are better able to withstand changes in pH (buffering capacity) than sandy soils. Although clay content cannot be altered, organic matter content can be changed through management. Low organic matter content in sandy soils results in high water throughput, making them more susceptible to acidification than other soils. The addition of compost to any soil will positively affect the soil’s health, including the pH.

				Compost and Improved Soil Tilth

				Tilth is a term used to describe how the soil structure affects plant growth. Soil with healthy tilth has excellent drainage and water-holding capacity, making it ideal for plant growth and easy for gardeners to work. Bulk density, the weight per volume of soil, is also related to a tilth. Low-density soils have greater porosity and tilth than higher-density ones. Roots will penetrate and grow through well-aerated soils with ample pore space and even distribution of large and small pores. The larger pores are protected from clogging by loose particles thanks to the high aggregate stability.

				Soil tilth is a central soil-health indicator and is often also referred to as friability or mellowness. When walked on, mellow soil will crumble and give a little. Soil with a healthy tilth is very easy to work with. On the other hand, ground with poor tilth can feel heavy, compacted, or overly sandy. As an indicator of soil health, tilth is critical.

				Gardeners often talk about tilth, friability, and mellowness being hard to define with precision since they are so location specific. However, gardeners (and farmers) agree that working with soil with healthy tilth is a delight that is hard to describe until you work with soil without these characteristics.

				Healthy tilth has the following characteristics:

				The soil has suitable aggregates, soil particles (i.e., sand, silt, and clay) held together in a single mass or cluster. Stable soil aggregates are a product of the binding action of compost (humus, soil organic matter, the activity of microorganisms) and the growth of plant roots in the soil. Natural aggregates are called peds. Clods are a product of tillage when underground soil biota activity is disturbed.
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				Aggregate stability is the ability of natural aggregates to resist breaking apart. Aggregate destruction is mainly caused by tillage but can also be caused by water action. Soil is said to have poor aggregate stability if individual aggregates readily break apart.

				Soil consistency refers to the ease with which a lump can be crushed by the fingers.

				Soil tilth and structure are directly impacted by how you manage your soil. Regular assessment of your soil’s health will help you identify whether your current management practices promote or impede the free movement of water and air through the ground. The size of your earthworm population is a good indicator of healthy soil biota. It is important to note that rainfall is the most significant soil compacter. Adding compost to your soil and using it as a mulch is the quickest route to a healthy tilth. Avoid working with soil that is too wet, as this destroys aggregates.

				Compost and Improved Soil Health

				Listed below are the 10 most essential indicators of healthy soil. You will notice that compost plays the lead role in all 10 vital soil-health-building elements. State extension programs, supported by the USDA, have standardized soil quality assessments, mainly in support of farmers.

				Surface Cover

				Surface cover plays a vital role in minimizing weeds, preventing soil compaction due to rain, and further strengthening the soil microorganism population. Following a See-no-Soil policy is the most productive way towards healthier soil. Surface cover can either be a mulch or green compost (legumes as a growing ground cover). The role of compost is evident.

				Soil Structure

				The term soil structure refers to the combined elements of aggregates, tilth, and surface penetrability. An absence of clods (aggregate must easily crumb) and its ability to remain intact in water are indicators of healthy soil. Also, consider crusting on the soil surface that may prevent quick water absorption. In improving aggregate quality, soil tilth, and surface compaction, compost is the answer.
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