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Preface




supercharge your soil




I’ve seen some remarkable advances in crops and gardening over the years — supersweet corn, the two-handled U-bar digger — but nothing with the potential to revolutionize gardening and benefit the environment like biochar.


Biochar — wood and other organic matter that is roasted, not burned, to black charcoal — supports life in the soil, which is the key to healthy crops. Think of it as a way to supercharge your garden soil, not because it’s nutrient-rich in its own right, but because it enhances the mechanical and biological processes that make for great gardens. As every savvy gardener knows, your garden is only as good as the soil it’s growing in.


As an added benefit, biochar keeps carbon out of the atmosphere, where it would otherwise contribute to climate change. Because it’s charcoal, biochar is mostly stable carbon — it breaks down very, very slowly. As a result, the carbon is kept out of the atmosphere for a much longer period of time than if the original organic matter were left to decompose.


Although our Western culture has just discovered biochar in the last 20 years or so, people have been making and using it for thousands of years to turn poor soils into bountiful farms that supported whole civilizations. Despite the fact that our research into biochar is still in its infancy, we already know enough about its benefits that people around the world are beginning to create it and use it to improve their soils.




Organic gardeners will be pleased that biochar’s use requires no chemicals, poisons, or artificial fertilizers. In fact, biochar is actually used in soil remediation and water cleansing projects around the world. It holds soil contaminants to its surfaces, keeping them from being taken up by plants.


So enjoy learning about this remarkable substance and what it can do for you. It’s a simple and very effective way to bring your garden soil to its full health and growing potential. Let me just say that in my 50 years of gardening organically, my discovery of biochar and its benefits is the single most exciting and important development I’ve ever seen.


My guess is that after you read this book and start using biochar in your home garden, you’ll agree.


— Jeff Cox
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Biochar increases nutrient uptake and enhances plant growth.








	

Introduction






the amazing origins of Biochar
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Scampering along the branches of a ficus tree 150 feet above the Amazon rainforest floor, a howler monkey breaks off a leaf for a snack, but it falls from the monkey’s hand and flutters downward. When the leaf reaches the steamy ground, it’s immediately set upon by microbes, fungi, ants, and other ground-dwelling creatures that quickly skeletonize it and use its nutrients for food. These soil creatures’ lives are short, and when they die, those soluble nutrients are released into the soil. Rain carries them down to the roots of the ficus, which absorbs them and hauls them aloft to create new growth and feed more howlers.




The heat and the moisture of the rainforest mean that almost all potential plant nutrients in the jungle are part of the living ecosystem that thrives in the tree canopies and understory plants. When people cut down the trees of the Amazon forest, there is a brief window of fertility before the soil turns hard as a rock (a process known as laterization). Removal of the trees to open up areas for gardening means fewer nutrients in the soil. So, people who live there often practice slash-and-burn agriculture: they cut down the trees, then burn them to clear the area, leaving the ash to fertilize the soil. But, when the soil laterizes after a season or two, it becomes incapable of supporting gardens and field crops, so the farmers move on to fresh forest and repeat the process.


But it wasn’t always that way in the jungles of the Amazon basin. Far from it.




the condition of Amazonian soils in their natural state
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farming before the time of slash-and-burn




Estimates are that human beings reached South America between 15,000 and 20,000 years ago. These were hunter-

gatherers who colonized the western coastal lands from Colombia down to southernmost Chile, and eastward over the Andes to the high deserts, and farther east to the Amazon River basin. About 10,000 years ago, agriculture developed in settled societies in Asia, the Fertile Crescent of the Middle East, and then in Europe. It also developed in the Americas, where farming took unique forms among the indigenous people.
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Terra preta was first discovered in the Amazon River basin.







While tribal confederacies and Native American nations like the Iroquois and Cherokee were developing sophisticated governments and Central American peoples were developing corn, people living in the Amazon basin and surrounding areas were learning how to farm the poor soils of the rainforest. They learned that recycling organic matter was one key element in improving their soils. Their middens contained food wastes, human and animal manures, bones, and lots of broken crockery. Returning organic waste to the land around their encampments helped improve the soil, but because the material decomposed so quickly, soil amendment was a process that required a lot of labor and inputs in order to increase crop yields. They produced just enough food to sustain their population level.




Expansion began when the Amazon people added one more ingredient to the contents of their middens: a special kind of pyrolyzed charcoal that we now call biochar.




the discovery of biochar




When the farmers of the Amazon basin added biochar to decomposing organic matter, something amazing happened. Fields and gardens sprang to life. Over time, the poor soil of the Amazon became dark, porous, and extremely fertile. It’s called terra preta, “black earth” in Portuguese.


Some archeologists cautiously estimate that between 450 BCE and 950 CE, natives of the Amazon basin and surrounding areas improved so much soil that this “black earth” covers an area the size of France. Others claim there’s evidence that the Amazon landscape was not just wild jungle, but that parts were managed by humans for many millennia BCE and as late as 1250 CE.




With the discovery of pyrolyzed charcoal as a soil supplement, the food of the native peoples wasn’t limited to whatever they could glean from the forest. This had a profound effect on the Amazon population. When people learned to improve soil fertility, populations grew because they could raise more food.




arrival of the europeans




With the arrival of the Spanish to South America, the world of the Amazonians changed drastically. Francisco de Orellana — who participated in the overthrow of the Inca Empire with his relative Francisco Pizarro — heard tales of a fabled city of gold called El Dorado to the east of Quito, Ecuador, where he was living. As a conquistador, he thought it would be a fine thing to find El Dorado and loot it of its gold and treasures. So he and a group of Spaniards set out in 1541 across the Andes and traveled eastward, down rivers, until they eventually became the first Europeans to discover the Amazon River. He made notes of his discoveries and reported densely populated regions along hundreds of miles of the river, all the way to its mouth at the Atlantic Ocean. He wrote that he found cities of 100,000 people or more, wide roads, bridges, and cleared agricultural land. Now we know his observations show that indigenous farming with biochar was fabulously successful.




For many years, historians thought that Orellana was exaggerating, but in the past 35 years, the extent of the terra preta soils confirms what Orellana wrote. Not only that, but in recent years, numerous geoglyphs — manmade landforms in the shape of circles, ovals, squares, and rectangles — have been found throughout the Amazon region. Although the native people there today have returned to the hunter-gatherer way of life and slash-and-burn methods, rather than the slash-and-biochar agriculture of their forebears, many of them carry on a hereditary aristocracy. Since such chiefdoms are almost unheard of in nomadic societies around the world, this suggests that the native people of this region were once settled farmers with great cities and high rulers.


With the arrival of more Spaniards, most of the natives died of Eurasian diseases such as smallpox, to which they had no immunity. From five million native people in the 1450s, the population dwindled to less than a million by the late eighteenth century and stands around 200,000 people today. Ancient forms of government and settled agriculture were abandoned by those who survived the conquistadors. Set on the run, and pursued by disease and exploiters, they retreated deep into the jungle. Today, there are only a few pockets of native Amazonian people — and they do not have much, if any, contact with the outside world.





a new era for gardening




The immense extent of manmade terra preta soil shows just how vibrant the pre-Columbian civilizations were. And most amazing of all, those soils are still here; they haven’t laterized or lost their fertility. They are as fertile today as when they were made many centuries ago, and they persist because the carbon is sequestered. A new era of gardening is here — and the fabled gold of El Dorado may actually be black and crumbly.


It is likely that the technique of pyrolyzing organic matter and incorporating it into farm fields arose among humans in more places than the Amazon basin. Archaeologists and anthropologists studied 177 sites in Africa — villages and agricultural lands in northwest Liberia and Ghana — and discovered enriched soils known as “African black earths” that contain 200 to 300 percent more organic carbon than nearby soils and can support more intensive farming. These sites also contain 2 to 26 times greater amounts of pyrogenic carbon — that is, biochar. And there are more reports of rich soils with extra carbon in them from around the world, including in the Great Plains of North America.
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This two-foot-deep layer of terra preta was documented in 2007 on a papaya plantation in Costa do Laranjal, a settlement on the banks of the Rio Solimoes in Iranduba, near Manaus, Brazil.









Notes from the Field




A California Winery Bets on Biochar


	

Founded by Randall Grahm in 1983, Bonny Doon Vineyard in Santa Cruz, California, is known for its quirky labels, eclectic mix of grapes, and humorous names — like its flagship wine, Le Cigare Volant (the flying cigar). Bonny Doon was one of the first California wineries to embrace Rhône varietals and is one of the few biodynamic vineyards in the United States.


Grahm first became interested in biochar as a potential strategy to enable the vineyard to dry-farm (farming without irrigation) in the low-rainfall region of San Juan Bautista. He began incorporating it into the vineyard’s soils in 2015 on an experimental patch where he planted 10,000 new varieties of hybridized grapes to establish a new terroir and a new taste — something never experienced before in wine. Grahm is not one to do anything half-heartedly, so he went ahead and purchased eight shipping containers full of biochar.


“It’s a terribly ambitious project,” says Grahm, “but worth a try.”


Grahm charged his biochar by making a 50-50 mixture of compost and biochar and added a small amount of granite rock powder for the minerals it contains. He then spread this mix at about 8 tons per acre on his San Juan Bautista site, which has a wide range of soil types: mostly sandy loam, with some clay, some limestone, and granite. Once spread, he used a tractor to lightly turn it into the soil. Then he planted a cover crop (clover, alfalfa, or vetch) to add organic matter and nitrogen to the soil.


In addition to grapes, the land at Bonny Doon produces vegetables, fruit trees, and olives.


“When we first started our experiments with biochar, we used vegetables to test the results,” Grahm says. “We noticed one of the biggest differences was in the taste of our tomatoes. There was an extraordinary depth of flavor. We’re still just in the beginning stages with our vineyard crop. We’ve been very conservative with our water usage, and so far, the plants are thriving with minimal irrigation, producing high quality, extremely delicious fruit and oil. We’ve spread that 8 tons per acre on the entire acreage we eventually want to plant.”
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Randall Grahm is experimenting with biochar at Bonny Doon Vineyards












Chapter 1what is Biochar?
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We’ve known for years that plants communicate with one another through their roots and the networks of soil-borne fungi that colonize them. But scientists are only now discovering that those connections are just the tip of the iceberg. We may sit quietly and enjoy the peace of nature in our gardens and local woodlands, but above, around, and below us, the natural world is humming with almost infinite activity. Think of Manhattan Island made of living tissue. Truth be told, our gardens and landscapes share in the thunderous communications systems buzzing in their biology, especially in the webs of fungal mycelia that carry messages among plants.
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