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				About Acres U.S.A.

				Founded in 1971 by Charles Walters, Acres U.S.A. emerged from the need to promote ecological farming practices in a time when industrial agriculture was heavily reliant on synthetic fertilizers and pesticides. Inspired by figures like Rachel Carson and Dr. William Albrecht, Walters used the magazine, and later books and conferences, to advocate for sus-tainable agriculture that prioritized soil health and natural processes. Acres U.S.A. provided a platform for these ideas and helped to popular-ize alternative methods like cover cropping and integrated livestock man-agement.

				Though the agricultural landscape still relies heavily on conventional methods, Acres U.S.A. has been instrumental in the growing movement towards regenerative agriculture. By disseminating knowledge and sup-porting eco-conscious farmers, the company continues to champion sus-tainable practices through its publications, conferences, and online resources, contributing to a shift towards a more environmentally sound approach to farming.
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					ADDENDUM TO Ask the Plant

					This book was published in 2010, and some product names mentioned in the book have changed since then. 

					One product, PhytoMast®, is the officially registered name for what was called Phyto-Mast in this book. The product is an herbal blend of thymol (antiseptic) balanced with angelica, licorice, wintergreen, olive oil, and vitamins A, D, and E. It is packaged in aseptic infusion tubes (with alcohol pads) to be used as intramammary infusion for healthy cows at dry-off. Peer-reviewed, published articles in studies done with dairy cows and goats have shown its utility and safety as a dry-off product. PhytoMast® is labelled specifically with commercial Grade A inspected dairy farms in mind so the farm can meet the regulations of the Pasteur-ized Milk Ordinance (PMO) item 15r (Storage of Drugs and Chemicals). 

					Along the way, I enhanced the formula and added cinnamon bark oil (CBO) due to many published studies in the literature demonstrating the destructive effects of CBO upon bio-films that various pathogenic germs form to protect themselves. To keep these similar yet different products separate, the name UdderWell is used for the formula with CBO. Ud-derWell should not be on the shelf of Grade A inspected dairy farms. In other words, Ud-derWell is labelled for those who are raising animals for themselves and not for commercial use. The difference between the two products, other than the presence of CBO, is strictly a labeling issue and not a quality or concentration difference. 

					UdderWell, GetWell, BreatheWell, EatWell, LivWell, BreedWell, and FeelWell are available at www.reverencefarms.com 
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				Foreword

			

		

		
			
				Earth is the only known planet to support life. A thin layer of soil covering a small portion of the earth’s surface maintains all life on earth. The quality of all life on this planet is determined by the quality of that thin layer of topsoil. If we allow the quality of that thin layer to degrade, all life on earth, man included, will degrade to the same degree. The parent of all soil is mineral rock. Winds, rain, freezing and thawing break rocks into smaller sizes to start the soil-making process. Small rock particles do not become fertile soil until some life form has interacted with them.

				The first life forms to attack the rock are microbes. They use elements from the air to grow and reproduce, and they slowly etch away at the rock surface. They exude, die and decompose on the rock — thus forming humus and mild acids that cause minerals to be dissolved, further enriching the accumulating soil. This process goes on and on until higher plants, and then animal life, can be sustained. The death and decay of each life has a generating effect. Each time a living thing dies and decays on the soil it creates a more fertile condition than was there before.

				The energy to keep this cycle revved up comes from the sun. Plants alone have the ability to collect solar energy. This energy then passes through the food chain to all other life forms. The excrement and finally death of the many life forms allows the sun’s energy to be passed to the soil to fuel the life systems in the soil and keep the cycles going so man, the highest form of life, can be sustained. Plants bridge the void between the soil and man.

				Esper K. Chandler well understood the laws of recycling and return. Because of that law being ignored, he often was forced to come to the plant’s rescue. Through his many years of working on farms, plantations and with other farmers, Chandler’s curiosity of how plants grow, their needs and desires, filled his brain. The plants were talking to him . . . and he listened.
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				About 20 or more years ago an old Chevy drove up to my place one afternoon and a fellow got out and introduced himself as K. Chandler, explaining that he had heard of me, my farm and composting operation, and that he was curious. I showed him around and it wasn’t long before he was telling me things about plants and their needs that weren’t in any of my organic farming publications or in material from the agricultural extension service.

				This gentleman’s knowledge of plants fascinated me, we had a spare bedroom and I asked him to spend the night. From that point on, if Chandler was in the area, my home became his motel and our dining room became his restaurant. On each visit we stayed up late into the night talking, and it was not gossip or politics, but about plants and their needs.

				Start reading this book and you too will stay up late and learn to listen to the plants.

				— Malcolm Beck

				San Antonio, Texas, February 2009

			

		

		
			[image: ]
		

	
		
			
				[image: ]
			

			
				
					A Note from the Publisher

				

			

		

		
			
				Several years ago I had the pleasure of spending some time riding around Texas’ Rio Grande Valley with K. Chandler. As I saw him visit with various growers, interact with his staff, and converse with local scientists, the depth of his knowledge was obvious. But the personal trait that became screamingly obvious was his tremendous generosity in sharing knowledge. He seemed to lack the anxiety present in most of us and always had time to start at the beginning and explain how the plant receives nutrition in an understandable, practical, actionable manner to the grower. Even though he surely had taught this lesson a thousand times, his patience and interest always made it seem like the very first time.

				And then there was his open-mindedness. It is easy to let emotions and personal convictions enter the fray when scurrying back and forth across the conventional-organic battle line that many activists have drawn. K. was equally comfortable consulting with organic and conventional growers alike. No matter the final prescription, he took the same approach. His goal was to provide full nutrition for the plant on a schedule that met its needs. This in turn allowed that plant to fully express its genetic potential and to best survive stress brought on by pests, pathogens or weather.

				K. Chandler suffered from a weak heart (the organ, not the spirit) for many years. As he and I met with growers, virtually every one of them took the opportunity when K. was in conversation to tell me something to the effect of, “What are we going to do when K. isn’t around anymore?” If you think of Texas as a country, and many still do, then Esper K. Chandler was a national treasure.

				Charles Walters coupled the scientific curiosity and broad depth of classical 
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				knowledge of seekers not often seen since the Age of Discovery. But layered on top of his encyclopedic knowledge and thirst for the written word was the tenaciousness of an old-school newshound. He could crunch out copy at a pace that would make even the most seasoned of newspaper reporter stand back and take note. He loved to “get the message out.”

				Charles Walters retired from the day-to-day operations of Acres U.S.A. some fifteen years ago at age 67, slowing down only when his own body showed weakness in the form of macular degeneration. It is an unusually cruel trick of fate for someone who lives through and in the written word to become legally blind, but that’s what happened over the next couple of years to Charles Walters. Nonetheless, he continued to write, producing hundreds of feature stories and articles for the journal he founded. Even more amazing is the fact that he researched and wrote several books over the fourteen years that he worked “in retirement.”

				These two old soldiers’ paths crossed many times over the decades of growth of Acres U.S.A. Charles Walters knew K. Chandler well and respected his innovative methods of eco-farming. Remembering my own times with K. and the many requests over the years for us to capture his knowledge on paper, I presented the concept of a possible book to my father, Charles Walters. The goal was for them to visit on regular intervals and talk on specific topics that could be rewritten into a cohesive whole. The problem was that K. was too busy consulting to make the time to organize the vast amount of material, and Charles lacked the eyesight needed to make order out of a thousand points of insight. It appeared this very worthwhile project was to die of its own weight. It would have been a massive undertaking under the best of circumstances.

				After not hearing mention of it for about a year, a box arrived with a few hundred pages of handwritten narrative. Charles Walters had written a book on the agronomy of Esper K. Chandler. The work began. The Acres U.S.A. team of Sam Bruce and Marcy Nameth handled the herculean task of getting the handwritten text into print. Anne Van Nest rescued the book in a complete restructuring and assimilation of additional materials from K. and Texas Plant and Soil Lab. Bryan Kight did his usual magic in presenting the knowledge artistically. K. and his staff at the lab tweaked and refined the technical side. Charles Walters filled in bridges of needed narrative. Every few months K. would drift through Austin on the way north to his family farm and stop for a meeting. And then one day we declared the book complete. K. left our office with a smile on his face and appreciation for how much good this book could do, spreading these fertility and plant nutrition management techniques far beyond his own circle of farmers.

				One week later we received a phone call that Esper K. Chandler suffered a debilitating stroke and was bedridden. He died a week later. We buttoned up the details of the book but were never given the opportunity to place a printed copy 
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				of this book in the hands of lead author Charles Walters, as he passed away a few months later as well. Both men lived long, full, productive, rich lives. Both men sought to leave the world in a better place than they found it. It is with particular pride that we present the life work and testament of Esper K. Chandler as told by Charles Walters. Both men would want nothing more than for a new generation of farmers and consultants to build upon this knowledge, eclipse it, and move agriculture to an even more sophisticated place. They would both dream of a place where nutrition rules and toxic chemistry is laughed at and known to be unnecessary.

				— Fred C. Walters, Publisher

				Austin, Texas, November, 2009
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				A few issues after Acres U.S.A. was launched, I encountered the work of Clive Backster. It landed on my desk as an entry in Argosy magazine and from other sources. The arresting introduction said that if plants could scream like pigs we couldn’t stand the noise in the countryside. The report went on to recite the conven-tional wisdom about some 92 elements, pointing out that few were required, others were needed in very small amounts. It was hunger that caused that silent pain, and toxic rescue chemistry exacerbated that pain, a proposition that researcher Clive Backster sought to prove with his lie detector tests. Backster relied on the advice of botanist Barbara Pickard that plants give off electric signals much like nerve impuls-es in animals. These signals produce a pattern that resembles an electrocardiograph recording. This electricity may set off hormones that are released when a change occurs in the environment or when something disturbs the plants. 

				Pickard was a Washington University scientist when her work counseled Backster. Their joint conclusion was that plants could scream like pigs, albeit in silence. More important, if we could only hear them, they might tell us not to starve them or shower them with harsh pesticides of every stripe. 

				Plants are directed by nature to develop hormone and enzyme systems to protect themselves from insect, bacterial, viral and fungal crop destroyers. Clive Backster encountered some of these facts when he introduced the lie detector into the fray. After assembling a database, he was forced to conclude that even though plants could not squeal out loud, they had means of telling us of their food deficiencies, which we speak of as hunger signs. Of the 92 non-radioactive elements of which the earth is composed, plants seem to require considerable amounts of perhaps ten, the so-called major elements, this according to early research. Of the rest, only minute amounts were believed to be required. Later research revealed a role for each 
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				of the residents on the Mendeleev periodic table of the elements. In the pages that follow, a lot of attention will be given to hydrogen, oxygen and nitrogen — all of which come directly or indirectly from water and air — and phosphorus, potassium, calcium, sulfur, magnesium and boron, which are sourced directly from the soil.

				It was Backster who first discovered that plants could trace out emotional reac-tions when electrodes were applied while watering. The polygraph even recorded Backster’s thought, “I’ll burn the plant.” A paper was published on these findings in the International Journal of Parapsychology in 1969. 

				In one of the experiments, a man was selected by lot to kill a plant: pull it from the pot, mash it, murder it in the first degree. Backster had no difficulty finding the “murderer.” He simply attached the electrodes to a “witness” philodendron. When the suspects were marched into the room one at a time, Backster got a reading when the killer entered.

				Incredible? Perhaps. Perhaps, too, there really is such a thing as a green thumb. Backster claimed that plants either like a gardener or they don’t. How well do plants like an insensitive agronomist, one who showers the environment with harsh salts and even harsher chemicals?

				Why do I tell this hard-to-believe tale? It doesn’t take such extraordinary mea-sures to detect a plant’s hidden hungers — or hungers to come. The laboratory can tell us. And the fantastic of yesterday has become the reality of today in the per-son of Esper K. Chandler, agronomist, laboratory proprietor, seeker after nature’s secrets. Chandler hasn’t entered the fertile fields of the Rio Grande Valley with a lie detector in tow, but rather with a unique understanding, interpretations and synthe-sis of soil, leaf and petiole tests. This agronomist has taken seriously the proposition that plants can communicate. His birth certificate name is Esper Kaylor Chandler, but the world of sustainable farming calls him K. He’s as lean as a creekbank willow and, as one of his clients put it, “he has smarts.”

				Malcolm Beck, the founder of San Antonio-based Garden-Ville has called Chandler a national treasure. Malcolm tells of a conversation he had with Joe Bradford, an agronomist at the USDA-ARS Kika de la Garza Research Center in Weslaco, Texas. They agreed that some way had to be found to download the mind of Chandler so that present and future generations could avail themselves of his insight and his philosophy: “ask the plant.” To seek answers is to imply knowledge necessary to frame the right question.

				Chandler is the proprietor of a leading soil testing lab that understands and makes good natural/organic and sustainable, as well as conventional, test interpre-tations and recommendations. “You’re always talking about asking the plant,” one client commented, confronting Chandler. “Mr. Chandler, what language do you use to talk to and listen to your plants?”
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				Chandler’s answer was slow and deliberate as befits a son of the South. “It’s sign language,” came the soothing answer. He went on to explain that “we have to learn a new language when we are growing plants. There are many types of sign languages.”

				It was an opener that Chandler has been required to recite countless times his career was propelled into a lead role in the movement styled “eco-agriculture” as far back as 1971. In fact, all of the nomenclature used to define biologically correct farming means essentially the same thing. One and all, the natural/organic farming systems expect plants with access to balanced nutrition to build their hormone and enzyme systems so they can mount their own defenses against crop destroyers and weed proliferation. The order is tall, and not all attempts to comply with nature’s demands are successful.

				“The main sign language that we look at can be compared to the standard blood test that physicians use to diagnose the human situation,” Chandler tells his clients.

				With these few whiplash lines Chandler takes the client, the student, the fellow professional into the anatomy of plant life. The plant analysis in itself invites criti-cism simply because it has only a spot validity for a life cycle that changes the metes and bounds of signs and systems at an almost reckless pace.

				Once that plant pokes its head above the ground, the scene changes, often by the hour, sometimes in less time than that. “Deficiency symptoms tell the grower about nutrient problems somehow left out of the rootbed calculations.” With that state-ment Chandler opens up a pantheon of minerals that ought to be but aren’t present.

				In the pages that follow, Chandler will explain what flowers and weeds are, and why the petiole preaches to the farmer with warnings once reserved for a march down the church aisle to the mourner’s bench.

				You will find a measure of quoted material in the narrative pages of this work. These quotes are real, not reconstructed or fictionalized. The tape recorder came to my assistance while I was trying to download the mind of Chandler. Other docu-ments used to construct this manual of a living agronomist are cited as well.

				Withal, Chandler is no academic purist who farms with a pencil a thousand miles from a sugarcane field or cotton patch. He walks the acres under his tillage with a keen eye. If a sheep-nose citrus fruit hangs there in the open, Chandler will recite what went wrong and what can be done today, at this hour of the growing season.

				Ask the plant! It will tell the grower whether the soil is too wet or too salty or too dry. You can work your way through a hundred texts on plant and crop produc-tion without encountering leaf analysis, petiole reading — yes, reading — or a tissue test. Even when made a matter of reference, “Too often,” reminds Chandler, “any type of test on a plant is referred to as a tissue test.” Chandler insists on being more precise. “The tissue test,” he reminds, “has to do with chlorphyll, sugar content. Or quick sap tests in the field on freshly removed portions of the plant. These are tissue tests.”
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				It might well be generalized that most farmers are still seat-of-the-pants farmers. They do not test soils. They certainly don’t walk the fields with a fishing-tackle box replete with paraphernalia needed for on-scene testing. The heads-up farmer nowa-days has to finish growing the present crop in an economical and profitable way.

				And a short inventory of information on the petiole approach reveals insight you hardly hear about either in the classroom or in the extant literature. Petiole test-ing involves the sap of a plant’s leaf stem. This is done by selecting the most recent fully expanded leaf on the plant. The stem, or petiole, has to be separated from the leaf connected to the main stalk or vine of the plant.

				Leaf analysis has requirements all its own. The most recent fully expanded leaf has to be selected. That leaf is no longer taking anything out of the “bloodstream” sap — if that term can be used — such as transferring nutrients from older leaves to younger leaves. “If you detach the older leaf, you won’t know if all the nutrients present are from the supply deriving from the root soil, or from foliar applications, or from the transfer of nutrients.”

				The few notes presented here merely declare that a new way of thinking is here to stay. It will require cancellation of some few dearly held beliefs and not a little “settled” science. Indeed, many settled sciences are challenged as Chandler unveils many of nature’s secrets. Not least is the idea of giving the soil a nutrient fix good for the season. Like a youngster on the grow, plants have their recommended daily allowance, and it had better be there on time if top performance is to be expected.

				It may be an over-simplification, but it is probably correct to say that in addition to soil testing four types of field tests telegraph everything the laboratory has to say: the tissue test, the sap test, the petiole test, and the content of the leaf analysis. The ramifications are precise and awesome, for which reason each will require exposition and analysis as these chapters unfold.

				The Rio Grande crops and those of the nearby Deep South are numerous, a fact that removes Chandler’s laboratory and consulting practice from the mainstream. It is no accident that Chandler can answer almost every question about alfalfa, peanuts, cotton, sugarcane, corn, every Rio Grande Valley vegetable and citrus crop, and crops indigenous to the High Plains, the northern tier of states, with the Ohio Valley and New England thrown in for good measure.

				Each crop has its own character. If it bows down or loses its posture and color, this is not subservience, but an appeal for help. Ever since Rachel Carson, the struggle has been difficult for those trying to turn agriculture around. “But people like Chandler are winning,” according to Malcolm Beck. The world may prattle about global warming, but leaders of the movement like Chandler know that the remedy for environmental ills is seated squarely in the thinking apparatus of those who keenly observe nature.
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				It is strange that grants seem to be available for research into whether dogs bark with an accent or hawks make their lazy circles in the sky turning left or right, yet there is a paucity of foundation interest on more important nuances of living plants that provide Homo sapiens their food. Stranger still, most of the recent discoveries have been made by innovators in the field, not in academic circles.

				Here then is the download of Chandler’s mind and activity, a paean to a modern pioneer.

				Several years ago I had the pleasure of spending some time riding around Texas’ Rio Grande Valley with K. Chandler. As I saw him visit with various growers, interact with his staff, and converse with local scientists, the depth of his knowledge was obvious. But the personal trait that became screamingly obvious was his tremendous generosity in sharing knowledge. He seemed to lack the anxiety present in most of us and always had time to start at the beginning and explain how the plant receives nutrition in an understandable, practical, actionable manner to the grower. Even though he surely had taught this lesson a thousand times, his patience and interest always made it seem like the very first time.

				And then there was his open-mindedness. It is easy to let emotions and personal convictions enter the fray when scurrying back and forth across the conventional-organic battle line that many activists have drawn. K. was equally comfortable consulting with organic and conventional growers alike. No matter the final prescription, he took the same approach. His goal was to provide full nutrition for the plant on a schedule that met its needs. This in turn allowed that plant to fully express its genetic potential and to best survive stress brought on by pests, pathogens or weather.

				K. Chandler suffered from a weak heart (the organ, not the spirit) for many years. As he and I met with growers, virtually every one of them took the opportunity when K. was in conversation to tell me something to the effect of, “What are we going to do when K. isn’t around anymore?” If you think of Texas as a country, and many still do, then Esper K. Chandler was a national treasure.

				— Charles Walters

				Raytown, Missouri, September 2008
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				It takes a cloudless night an adequate distance from the city’s light pollution to really appreciate the beautiful planet on which we live. Telescopes can take us well beyond the Milky Way, yet the unaided eye can find some planets in our solar system, and a little book learning can supply the intelligence that we have been here some 14 billion years, more or less. 

				This organism called Earth is no more than a speck in our planetary system, one that is swung on a gravitational string in a 300-million-mile orbit around a nebular sun. It wobbles slightly on its axis so that each hemisphere can be blessed with summer, winter, spring and fall. 

				Geologists tell us that planet Earth has many more mineral compounds than our sister planets, all of them fashioned from those elements that are blocked with such orderly symmetry on the Mendeleev chart.

				How can these minerals have evolved from the same elements that service other planets? This evolution of inert minerals is aided and abetted by the life forms called microorganisms. Our microbial workers did not raise mountains from the deep. A fiery heartbeat from the center of the earth did that, striking land masses with tsu-namis, sending water up or into a frigid air envelope, igniting ocean warming and great ice ages.

				Some four million years ago, humanity appeared on the living planet. There developed, we reckon, a symbiotic relationship between life forms, with man asking the plant, and the plant handing off answers.
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				Those minerals that floated in on the air or migrated through the soil asked for their blessings from the microbes, either in the sap of the plant or by the soil’s bil-lions of unpaid workers.

				Even Texas seems puny under an umbrella of stars. Quite recently astronomers informed us that discernable planets orbited a star well removed from our solar system, and still credentialed and settled science suggests that the elements of the universe are fixed. Some few elements fall from the heavens, but for the most part planet Earth’s supply is fixed. That supply services not only bacterial fixers, but also plants, animals and human beings.

				The high plains in the Texas Panhandle, the hills west of Austin and San Antonio, the undulating grasslands, the black soil corridor, the rainbelt to the east that merges with Louisiana’s sugarcane acres, and cropland around the world all challenge the food producer. None of them, however, field the diverse challenges of the Rio Grande Valley.

				Here, Esper Kaylor (K.) Chandler, proprietor of the Texas Plant & Soil Laboratory, modestly wears a reputation that brings agronomists from across the nation and around the world to his digs. Chandler asks the plant and teaches farmers its language and how its answers give the crop and its end-line consumers permis-sion for life. He walks a razor-thin line, counseling quality when an industry asks only for bins and bushels.

				Chandler is the daring adventurer whose downloaded knowledge will, I believe, annihilate the existing order. Sir Albert Howard counseled that two false premises — partial and imbalanced fertilization and toxic rescue chemistry — have invaded the republics of learning. Chandler’s critiques have been tested, and they sting like a driven nail as the plant tells agriculture to learn its language. The lessons contained therein start right now.

				Come walk with me, or ride in my pickup truck; learn how to see what you look at. Meet the growers and their consultants and the plants that tell them what to do. James “Bubba” King and visiting plainsmen will tell you they resonate with what Esper K. Chandler knows and, more important, what the plant knows.

				“Factory calculated fertilizers are made soluble,” says Chandler, “and it’s a mixed blessing. As Albrecht says [William A. Albrecht, former head of the Department of Soils, University of Missouri], they should be insoluble but available.” In a drip line or sprayed as a foliar, the discourse goes on, “It’s up to microorganisms to make them ready for plant uptake. What we worry about is the plant going hungry before we know it.”

				So-called conventional agriculture pretends to know all the answers. Its abso-lutes reach back to the days of Justus von Liebig, the “Father of modern fertiliza-tion,” who found the connection between nitrogen and plant growth and defined as his absolute the primacy of that element. Albrecht Daniel Thaer said absolutely 
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				that humus was crown prince if not king, and Robert Lawe proved absolutely that nitrogen, phosphorus and potash, N, P and K, were the essentials best made factory soluble for field use. Lawmakers have since enshrined NPK as legal writ, complete and settled.

				“And nature smiled a sphinx-like smile,” wrote a poet, “and let them have their way, and waited patiently for the fools to go away!”

				The pickup rolls past a bat cave.

				A Lesson About Fertility from the Lowly Bat

				Chandler had his experience with phosphoric acid as manufactured and under the auspices of bat guano. “When I was mining bat guano in the caves, we were after phosphate naturally made,” Chandler recalls. “Those bat caves have limestone cathedral ceilings, which is where the bats spend daylight hours. Trickles of water penetrated the limestone from the soil above. Ammonia rises from the fresh guano and hits the lime water. Ammonia water then cuts into the limestone, and fallout peppers the fresh guano on the floor of the cave. Some falling material is the size of an automobile. As the limestone is showered with the flush of fresh droppings, composting goes to work. A veritable mountain of material develops over time. Texas bats consume billions of insects even in the upper atmosphere, intercepting predatory insects heading to northern and Midwestern fields. 

				“We took off the fresh manure pile to reach an early formation of rock phos-phate. As those phosphoric acids reacted with the calcium, large rocks would frac-ture with the tap of a sledgehammer. A bit deeper, the product to be mined is truly rock phosphate,” Chandler explains. “That’s what we mined and sold. And we used the petiole test to evaluate the uptake of guano phosphates by plants.” This was the start of Chandler’s career in plant analysis consulting services under the direction of Dr. Albin D. Lengyel, Phoenix, Arizona, at the request of local Winter Garden Farmers in Texas. 

				Organic standards, to be explained later, do approve of hydrogen peroxide. They don’t quite approve of urea. Is phosphate produced by bat guano acceptable? Does nature approve? Yes!

				Growers who accept a whole battery of organic products hold open the final answer, pending the arrival of new databases that will be rejected or ratified as the organic movement asserts itself, and as the new innovators assert themselves, always asking, “Does nature approve?”

				Nature’s way decrees that plants love company, not necessarily their own. A pasture that appears to be a monoculture will have, say, 40 to more than 50 species. The tomato plant treasures sweet basil, probably because the two plants trade auxins to their mutual benefit. Academia has largely ignored this strange plant alchemy, but gardeners have asked questions for centuries. They might better have asked the 
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				plants. Chandler takes note of what talented amateurs have discovered, for which reason he is interested in area gardeners who have bush beans living peacefully with chard and beets, and corn trading auxins with almost every member of the bean family.

				Weeds are an index of what is wrong with a soil system, and sometimes what is right. Our earlier book Weeds — Control Without Poisons attempts to plumb the range of this practice, secure in the knowledge that Chandler has been there before. Certainly, the plant that arrives first declares the kingdom for the year. 

				Reading the Plant

				It is not practical to have companion plants in most field situations, but it is pos-sible to read deficiencies and surpluses of plant nutrients even without the certainty of a petiole test, a refractometer readout, or a laboratory’s final audit. 

				Several years ago I had the pleasure of spending some time riding around Texas’ Rio Grande Valley with K. Chandler. As I saw him visit with various growers, interact with his staff, and converse with local scientists, the depth of his knowledge was obvious. But the personal trait that became screamingly obvious was his tremendous generosity in sharing knowledge. He seemed to lack the anxiety present in most of us and always had time to start at the beginning and explain how the plant receives nutrition in an understandable, practical, actionable manner to the grower. Even though he surely had taught this lesson a thousand times, his patience and interest always made it seem like the very first time.

				And then there was his open-mindedness. It is easy to let emotions and personal convictions enter the fray when scurrying back and forth across the conventional-organic battle line that many activists have drawn. K. was equally comfortable consulting with organic and conventional growers alike. No matter the final prescription, he took the same approach. His goal was to provide full nutrition for the plant on a schedule that met its needs. This in turn allowed that plant to fully express its genetic potential and to best survive stress brought on by pests, pathogens or weather.

				K. Chandler suffered from a weak heart (the organ, not the spirit) for many years. As he and I met with growers, virtually every one of them took the opportunity when K. was in conversation to tell me something to the effect of, “What are we going to do when K. isn’t around anymore?” If you think of Texas as a country, and many still do, then Esper K. Chandler was a national treasure.
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				Plant Analysis Guide Sheet

				Nitrate (NO3 in ppm) — Nitrates in the sap represent future growth.Their effect is visible in 10-14 days. Too many nitrates too soon reduces fruit set. Changes in nitrates take effect fast.

				Phosphate (PO4 in ppm) — Phosphates are in the sap for future growth. They show present root activity. Phosphates can be increased with humus, plant growth regulators and microbes.

				Potassium (K %) — Potassium affects water uptake and efficiency, sugar produc-tion, enzyme formation and plant health. There is a high potassium require-ment to form sugars.

				Sodium (Na %) — Low amounts of sodium are best; just a trace is essential.

				Calcium (Ca %) — Calcium is needed for cell walls, nitrate utilization, roots, leaves, pollination, and development fruit set.

				Magnesium (Mg %) — Magnesium is needed for chlorophyll, photosynthesis, phosphorus metabolism and respiration.

				Zinc (Zn in ppm) — Zinc is a plant growth stimulator. It affects enzymes, and metabolic reaction.

				Iron (Fe in ppm) — Iron is needed for respiration, chlorophyll formation and energy. It is an oxygen carrier.

				Manganese (Mn in ppm) — Manganese is needed for enzyme activation, photosyn-thesis, and maturity. It is connected with P and Ca.

				Copper (Cu in ppm) — Copper is needed for chlorophyll formation and energy. It also catalyzes plant functions.

				Boron (B in ppm) — Boron is needed for nitrate uptake, calcium utilization, pollination and sugar transport.

				Notes About Future Plant Development

				a. Foliar applications of nutrients have little or no immediate effect on the sap as they stay in the leaves to aid plant functions. Micronutrients do not translo-cate like NPK, which can transfer from old to new leaves when sap supply is deficient, not so with the micronutrients Zn, Mn, Fe, Cu, B, Mo, etc. Ca and Mg seldom move very little if at all.

				b. Low micronutrients in the sap show the need for foliar applications and/or soil amendment.
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				c. Foliar micronutrients applied on the leaf do not show in the sap.

				d. New leaves will continue to need micronutrients until sap supply improves.

				e. Weekly foliar feeding will be needed every 5-10 days. Remember plants feed every day!

				Nitrogen (N) is a problem when too much is used too early. It reduces uptake of other nutrients and contributes to disease and insect attack. 

				Even heavy fruiting plants can only utilize about 10 lb./acre of actual N per week.

				Less than 20% of this N is needed during the first 6-8 weeks of growth (more for grain).

				Ask the plant and feed when and only what is needed. Apply it in small increments added to the soil or as a foliar spray where possible.

				Phosphate (PO4) in the sap shows root activity. Phosphorus is mostly taken up by young root hairs near the growing tip of roots.

				Older roots show slower uptake, which means senescence or cutout is occurring.

				Roots can be stimulated with humus products, multi-hormones, biologicals, enzymes, etc.

				P availability is helped by the availability of S, Ca and other natural materials.

				Sudden changes in P uptake can be the result of new root growth interruptions caused by too much or too little water and/or lack of P, cultivation, blight, compaction, nematodes, disease, etc.

				Maximum economic yield requires weekly testing for a crop-logging program.

				Before you get out of the pickup you can see that the plant has a calcium defi-ciency. The leaves are standing very erect. One of the symptoms of calcium defi-ciency is corrugated leaves, like sheet iron. Adjusting for material, they bend about as easily as sheet iron. If the leaves bend at all, they break. This, when a leaf should have a good sweeping curve in it. Calcium, having low mobility often appears first on older leaves. Classic symptoms appear as blossom-end rot of tomatoes, tip burn of lettuce and dead tissue in rapidly growing leaf areas. In slower growing plants, cal-cium is moved from the older leaves to the younger ones. This results in the margins of the leaves growing slower than the rest of the leaf and the leaf cups downward. In severe cases the petioles develop but the leaves do not. Plants growing under chronic calcium deficiency will wilt before non-stressed plants. 
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				 Look again, this plant has a phosphorus deficiency. The green is too dark. The photosynthesis is moving out of the leaf. Phosphorus is the transport element that performs this function. The plant has spoken: excess nitrogen here, lack of phos-phorus there. The leaf is an indictment that simplistic nitrogen has been applied, an inherent imbalance has developed. Visual inspection next kicks open the door. Excessive nitrogen is nothing but a waste. Nitrogen, being a water-soluble element, leaches away and is bad for soils and the environment. Adequate nitrogen is essential for productive plant growth and fruiting. Too little and plants are yellow and stunted with smaller flowers and fruit. Too much and lush plants produce few flowers and fruit.

				Phosphorus deficiency symptoms are disparate, not distinctive and difficult to identify. Often plants are dwarfed or stunted and can be mistaken for much younger plants. Many plants, including tomato, lettuce, corn and brassicas have a purple color to the stem, petiole and undersides of the leaves. If severe, young leaves are blue-gray, while older ones have a brown veining. Cold weather can cause a temporary phosphorus deficiency. 

				Chandler comments, “You get striping on corn and small grains, as interveinal chlorosis. That purple color in corn denotes a phosphorus deficiency. The purple color is widespread, not just in one spot. The sign can trim the edge of the leaf or take it all.”

			

		

		
			
				
					 Deficiency Symptoms Comments

				

			

			
				
					Calcium (Ca)

				

			

			
				
					Corrugated, distorted younger leaves, early wilting, upward, erect orientation, leaves break before bending.

					Necrotic areas (dead tissue) in rapidly grow-ing leaves.

					Leaf margins cup downward. 

					Severe cases — petioles form without leaves.

					Shows as blossom-end rot on tomatoes, and tip burn on lettuce. 

				

			

			
				
					Non-mobile. 

					Deficiency first appears on younger leaves and then progresses to older leaves.
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				Chlorophyll production and respiration are important plant functions that require copper. Usually, crop yields fall significantly before any visible deficiency signs appear. A copper deficiency is revealed by the pointed end of the leaf on onions, sugarcane, corn or grain sorghum. Leaves are curled, and their petioles bend downward. The deficiency causes a unique corkscrew or pigtail. It dries out as if to construct a corkscrew for a wine bottle. The dryout in most plants turns bleached gray. 

				 Iron deficiency exhibits interveinal chlorosis on the whole length of the leaf. Since iron has low mobility, the symptoms start with the youngest leaves and pro-gresses until the entire leaf is totally bleached. An application of iron will reverse all 

			

		

		
			
				 Surplus Symptoms Comments

			

		

		
			
				Nitrogen (N)

			

		

		
			
				Lush growth with excessive foliage. Few flowers and fruit. 

				Overly green color.

				Thinner, weaker stems. 

				Increased pest and disease incidence.

			

		

		
			
				Very mobile in the plant and soil. 

				Excess nitrogen is detrimental to the soil and environ-ment. Water soluble and prone to leach-ing. 
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				 Deficiency Symptoms Comments

			

		

		
			
				Nitrogen (N)

			

		

		
			
				Yellow color starting with older leaves.

				Young leaves are a light green color and become progressively smaller. 

				Stunted plants with smaller flowers and fruit. 

				Extreme deficiency results in early wilting.

			

		

		
			
				Deficiency appears in older leaves first. 

				Excessive soil water and leaching will remove nitrogen from the soil. 

				Symptoms reverse quickly when treated.
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				but the worst deficiency conditions. Iron deficiency is more common with anaerobic calcareous soils and in association with excess heavy metals. 

				Zinc deficiency also reveals interveinal chlorosis, but in the basal part of the leaf. Zinc is immobile in the plant and in early stages affects younger leaves that become yellow and pitted between the veins. In many plants, leaves become smaller and internodes shorten. Guttation is often visible. 

				Manganese deficiency is characterized by a different interveinal chlorosis, this time in the upper half of the leaf. Early symptoms are similar to iron deficiency. They begin with a light chlorosis of the young leaves and netted veins on older leaves. As deficiencies continue, plants have a gray metallic sheen and purplish luster on the upper leaf surface. Grains are particularly susceptible to manganese deficien-cies. Here, eventually the entire leaf withers and dies.

			

		

		
			
				 Deficiency Symptoms Comments

			

		

		
			
				Phosphorus (P)

			

		

		
			
				Dwarf, stunted plants. Delayed growth and smaller plants.

				A purple or darker green coloration to older leaves and stems. A red tinge to veins.

				Interveinal chlorosis and leaf tip burn on some crops.

			

		

		
			
				Difficult to identify.

				Cold weather can cause a temporary phos-phorus deficiency.

				Can be locked up in very acid or alkaline pH levels.
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					More prevalent in sandy soils with low organic matter.

					Can be less available in soils at higher pH levels.

				

			

			
				
					 Deficiency Symptoms Comments

				

			

			
				
					Copper (Cu)

				

			

			
				
					Reduced crop yields.

					Pointed leaf shape on some crops. 

					Curled leaves and downward petiole.

					Bleached leaves and early wilting. 

					Stunted plants with dark green leaves and stem dieback.
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					 Deficiency Symptoms Comments

				

			

			
				
					Iron (Fe)

				

			

			
				
					Light green, yellow to white interveinal chlo-rosis that progresses until the entire leaf is bleached. 

					Youngest leaves show the first symptoms. 

				

			

			
				
					Low mobility in the plant. 

					Less availability in soils at higher pH levels.
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					 Deficiency Symptoms Comments

				

			

			
				
					Zinc (Zn)

				

			

			
				
					Interveinal chlorosis, first at the base of the leaf. 

					Younger leaves show first symptoms of yel-lowing and pitting between the veins. 

					Smaller terminal leaves may become rosetted with shorter internodes.

				

			

			
				
					Low mobility.

					Deficiencies are more prevalent dur-ing times of low microbial activity in the soil. 

					Less availability in soils at higher pH levels.
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				Potassium deficiency shows first in the older leaves. They wilt; look dry, leath-ery and scorched on the margins, and if not reversed, symptoms progress inward between the veins and yellowing becomes necrotic. Leaves of some crops can curl and crinkle, leaf tips may die. Severe deficiencies result in plant stunting and reduced yield. A higher incidence of disease and a stunted root system also are symptoms of potassium deficiency. 

				 

				Calcareous soils are as unforgiving as the micronutrients they back up or do without: iron, zinc, manganese and copper. All subject plants endure the shortfall. 

				The pickup truck can take you from field to field, but it is not a spectator’s con-duit. You have to feel the give of the soil under your feet to know the soil, and you have to tryst with the leaves to get their messages.
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					 Deficiency Symptoms Comments

				

			

			
				
					Manganese (Mn)

				

			

			
				
					Interveinal chlorosis, starting with the tip of the young leaf. 

					Similar to iron deficiency. 

					Gray purple coloration. 

					Delayed maturation and white necrotic leaf spots can be seen on some crops.

				

			

			
				
					Less availability in soils at higher pH levels.
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					 Deficiency Symptoms Comments

				

			

			
				
					Potassium (K)

				

			

			
				
					Yellow margins around older leaves that turn tan-white and eventually look scorched.

					Severe deficiency shows on younger leaves. 

					Some crops develop white flecking on the leaf blades or purpling under the leaf.

					Uneven fruit development.

				

			

			
				
					Mobile in the plant. 

					Less availability under lower pH (acidic)soils.
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				Carrots are hard to read because the leaves are so small. Usually it takes a severe problem before a silent scream becomes evident. Then you can see a phosphorus deficiency because the tops are too dark. Pull a sample and find a split root, either a bifurcated split or a lateral split: boron deficiency. If the crack takes place early in the growth it will widen out, often to three quarters of an inch wide. The carrot has two sections: the outer section and the core. Usually the crack is limited to the outer section.

				All states have potato acres, and all potatoes tell of their nutritional status if asked. The most common telltale sign speaks of a manganese deficiency. The sign is common to dicots, namely interveinal chlorosis, although the area near the vein still stays green. In the case of zinc or iron deficiency, the complete inner vein area will be yellow or white as chalk, only the vein will remain green.

				There are corn and grain sorghum acres in the Rio Grande valley of Texas. The symptoms speak to the inter-relatedness of plants for they are somewhat the same as those exhibited above. Soybeans present their leaves for inspection, exhibiting chlorosis in a part of the interveinal area. Here the dicot rule bends, and areas just off the chlorotic veins are painted green. Further out the green turns white.

				Hold it a minute. Let’s take a look at dicots as a class. “I look at what plant part is affected,” Bubba King, a leading expert in listening to the plants’ sign language tells Chandler as the two compare notes that are as esoteric as the key to an enzyme. 
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				Is all or part of the plant affected? Is the plant new, old? Is it the mid-rib or the innerveinal area? Are the colors deep green, pale, red, purple, orange-yellow, brown, tan, white, or black? Purple means calcium and phosphorus deficiency. Colors can identify the status of a plant when they denote starvation.

				The two men move on. King has been reading plants ever since he first arrived on the scene working on behalf of growers stressed by both markets and the demand to produce more efficiently. Chandler made the connection between plant, soil, and laboratory early on as well.

				There are leaf patterns that suggest discordant music. There is a Christmas tree pattern. It looks like a fir tree. “You’re losing chlorophyll,” intones King. The mid-vein supplies the trunk, and service veins make up the branches. The outer area stays green, the rest turns yellow.

				Leaves are only an index. There is the overall plant. Is it stunted, spindly, spotted? Are the leaves undersized? Narrow? Misshaped? Cupped or wrinkled or rolled? Are the leaves brittle, cracked, split, corkscrewed, or do they exhibit lesions? All reveal a boron deficiency. Even if a plant stores plenty of boron, it does not translocate in the plant; the nutrient isn’t making it to the petiole or the leaf. Boron figures in cellular elongation, the metabolism of calcium, tubular growth, nitrogen transport, sugar movement, photosynthetic transport, and subtle effects on the fruit.

				What is the choice for windbreaks in the watermelon fields? Mostly, small grains are used. “You don’t have to leave the pickup,” King tells Chandler. “The scream is that loud.” These plants will stand erect, then break off because of calcium defi-ciency. “Magnesium is also a major deficiency,” says Chandler.

				Magnesium deficiency shows up in the older leaves of the plant because that mineral is somewhat mobile. It can be pulled out of older leaves and put into new growth. “Slowly mobile,” adds Chandler. The rolled leaves lose their chlorophyll, turn yellow or sometimes achieve an orange tint. At times the orange will turn pink to reddish. This abridged rainbow of colors is very distinctive of magnesium deficiency.

				Field signs and observations should accompany samples for petiole analysis, but often they don’t. When they do, the laboratory is several strides along the path of offering consultation that can rescue a crop or at the bare minimum devise the economic balance of production to the packing shed.

				When triticale is used as a windbreak, the crop has the earmarks of wheat, good or bad. Ditto barley. Notes are helpful on the information sheet that accompanies a petiole into the laboratory, but in fact a sampling of leaves will serve as an adequate designation. Often the same elements prevail. Citrus trees, pecans — dicots all! One of the symptoms of calcium deficiency is cupped leaves, up or down. Often the leaves become boat-shaped. This baffles people who expect surplus calcium 
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				in calcareous soils. Now that unavailable phosphorus rears its head. Many labs fail to designate available and unavailable, which is a Texas Plant & Soil Lab specialty. There is a sameness about signs and symptoms, whether oranges, grapefruit, avoca-does, pecans — actually all broadleaf plants.

				Evergreen trees are hard to read because needles do not follow the rules of leaves. Loss of needles often arrives, the necessary consequence of nutrient starva-tion.

				A to Z, the inventory of plants that come under the scrutiny of Chandler’s keen eye include artichokes, beets, all vegetable crops actually, cotton, corn, sugarcane, grain sorghum, all the small grains, and citrus. It is safe to say that only the move-ment of nutrients to the leaf and fruit really counts.

				Root crops behave like carrots when boron is missing or inadequate. Beets prob-ably need the greatest amount of boron of any commercial crop. Just the same, the table beet will grow in high-salt soil.

				All totaled, the Texas Plant & Soil Laboratory presides over 65+ crops, includ-ing cranberries and pomegranates, whatever the grocery store offers. Chandler can even grow bananas, not a Texas crop. There is a reason for this. Any consultant can learn valid lessons from banana plantations, their cultural practices, record keeping, and history. Unfortunately, petiole analysis and natural methods are not often a part of banana production practices. They pour on harsh fertilizers, but their yield goes down, down, down.

				 A week’s travel through the Rio Grande Valley and into Mexico and Central America serves up knowledge not dreamed of by people who till with a pencil and stay miles away from the field. The official book on coffee — not a mainland U.S. crop — says phosphorus does not figure in coffee production. The problem is that it does. Under normal conditions in coffee production, soils are quite acidic. Phosphorus added to aid uptake contests with aluminum and iron. If the pH is adjusted, coffee takes up the phosphorus it needs.

				The plant proposes and it is up to the grower to dispose. This is basic to the agronomy and wisdom of Esper K. Chandler.

			

		

		
			
				
					 Deficiency Symptoms Comments

				

			

			
				
					Magnesium (Mg)

				

			

			
				
					Yellowing between leaf veins starting with older leaves. 

					Leaves loose chlorophyll and turn from yel-low to orange, pink or reddish. Veins may stay green. 

					Leaves roll and fruit may be small and woody. 

				

			

			
				
					Somewhat mobile in the plant.

					Can be confused with other nutrient deficiencies (especially iron) or virus symptoms. 

				

			

			
				
					[image: ]
				

				
					[image: ]
				

			

			
				[image: ]
			

		

		
			[image: ]
		

	
		
			
				The Education of an Agronomist

				Some 40+ years ago Chandler and his partner Albin Lengyel both talked the talk and walked the walk with farmers, bringing advanced knowledge to the field where it counted. Lengyel came to the U.S. to escape Hitler. He joined the Navy, and after the war went to school at Maryland and Purdue, taking degrees in agronomy, plant physiology, and biochemistry. The other outstanding colleague who rated the recog-nition Lengyel deserved was an Arkansas professor named Stutte. Ph.D.s Albin D. Lengyel and Charles A. Stutte “counseled me into plant analysis and physiology,” Chandler recalls. It took giant strides to keep up with those two practical schoolmen. In those days, solid agricultural knowledge was far removed from a lad who grew up on a Louisiana farm with worn-out land. A decade-long depression told those who would listen that they might as well banish thoughts of higher education. The crop was bumblebee cotton. “It wouldn’t even feed a bumble bee, much less a boll,” Chandler remembers.

				“We lived on what we grew. Louisiana State University said there was no future in cotton in that area.” Just the same, Chandler’s share-cropper, tenant farmer, and finally owner of Grandfathers’ 180-acre hardscrabble farm allowed subsistence.

				It was a fertilizer-free and chemical-free agriculture enterprise of necessity. The family couldn’t afford the former and the chemical industry hadn’t yet developed the latter. Dairy animals were maintained almost as much for their manure as for their milk. “We composted and didn’t even know it by picking up cow pies from the milk cow lot each morning and placing them in a bin,” Chandler remembers. “We asked the plant to some extent, and we didn’t know that, either.” Those eight to 16 milk cows fertilized the farm. There was little market for cotton seed, so it was returned from the gin and fed to the cows. Any leftover fertilized the crop. Crop rotations and legumes were also used.

				Fast forward 20 years. A LSU research plot by Chandler and others on a farm next door made 21/2 bales of cotton on each of its 40 acres compared to the fam-ily’s Depression crop of half a bale per acre. That got Chandler’s attention, and he has been asking the plants ever since. If records still existed, they would tell of 40 acres being given the intensified fertility treatment replete with chemical con-trols, nematocides, and insecticides, all to make two-and-a-half bales. The initial response was as follows, this while talking to the Extension agent and Chandler. The farmer Archie Davis said, “If you’d have told us this 20 years ago, we’d still be farming in this parish instead of producing pine trees.”

				In its microcosmic setting, chemical agriculture ran its course quite early. Pine trees became the best answer, and early forestry fertility research that Chandler participated in nailed down phosphates as the fertilizer from which response could be expected. N and K were not important factors in producing pine pulpwood and saw logs. During those transitional years, farmers still producing cotton used 4-8-4, 
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				5-10-5, or 6-12-6 as high-analysis grade controls were enforced on fertilizer. With phosphate uptake no more than 10 to 15 percent, the soil colloids were loaded with single superphosphates and gypsum when the pine trees arrived. The basic low-analysis fertilizers were mainly composed of 18 to 20 percent single superphosphate, which contains 55 percent gypsum, 18 percent calcium, and 12 percent sulfur before Eisenhower’s Soil Bank Program demolished small farms in the South.

				History, experience, even growing up, all pointed to plant analysis, and plant analysis came to mean “questioning plants.” The bottom line, according to Chandler, is that the farmer wants the best uptake of plant nutrients, whatever the source. In order to give real efficiency to that uptake problem, “we have to reestablish the humus function of the soil, the basis for natural/organic sustainable farming.”

				The drip-irrigation system is a valued key. Not only does it make it possible to feed the plant vital nutrients, especially phosphates, on a cafeteria basis, it enables uptake of existing soil phosphates, thereby doubling the potential. Then multiple products of humus, lignosulfates, enzymes, soil inoculants, hormones such as in seaweeds, cytokinins, auxins, and gibberellins bring on another synergistic effect, all of them answering the plant’s call for help. Agronomists have had to reassess the role of nature’s unpaid workers, soil microorganisms, and their role in forcing a new look at the observed facts of the situation. Over the past 40 years, organiculture has kicked open the door to new thought processes and reopened old ones. Chandler is the agronomist who most clearly achieved consensus between natural/organic, sustainable, and conventional farming. He will tell you about Dan Logan when the occasion is right.

				“He was the first guy to hire me out of college. He started me off as a tractor driver and nutured my moral, educational and management capabilities. He was practical. He was a leader in the cotton industry. He understood more plant physiol-ogy than a Ph.D. We’d walk the fields every week. My job was to monitor and culture the crop. He said, ‘K., if you just walk across the field, the knowledge is just going to seep up through the soles of your feet and through the seat of your pants. That plant is just going to tell you. You’re going to know it. I can’t write the language for you, but by walking, looking, and listening to the plants, you’ll learn what’s going on.’”

				Why is this book called “Ask the Plant?” Because the plant is the judge, jury and executioner. A healthy soil needs to be present for a healthy plant. Asking the plant is the best way to find out what nutrients are being taken up by the roots at a specific time. 

				Several years ago I had the pleasure of spending some time riding around Texas’ Rio Grande Valley with K. Chandler. As I saw him visit with various growers, interact with his staff, and converse with local scientists, the depth of his knowledge was obvious. But the personal trait that became screamingly obvious was his tremendous 
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Plant Analysis Guide Sheet

Nitrate (NO in ppm) — Nitrates in the sap represent future growth.
Their effect is visible in 10-14 days. Too many nitrates too soon
reduces fruit set, Changes in nitrates take effect fast.

Phosphate (PO, in ppm) — Phosphates are in the sap for future growth.
They show present roct activity. Phosphates can be increased with
humus, plant growth regulators and microbes.

Potassium (K %) — Potassium affects water uptake and efficiency, sugar
production, enzyme formation and plant health. There is a high
potassium requirement to form sugars.

Sodium (Na %) — Low amounts of sodium are best; just a trace is
essential.

Calcium (Ca %) — Calcium is needed for cell walls, nitrate utilization,
roots, leaves, pollination, and development fruit set.

Magnesium (Mg %) — Magnesium is needed for chlorophyll,
photosynthesis, phosphorus metabolism and respiration

Zinc (Zn in ppm) — Zinc is a plant growth stimulator. It affects enzymes,
and metabolic reaction.

Iron (Fe in ppm) — Iron is needed for respiration, chlorophyll formation
and energy. It is an oxygen carrier.

Manganese (Mn in ppm)  Manganese is needed for enzyme activation,
photosynthesis, and maturity. It is connected with P and Ca.

Copper (Cu in ppm) — Copper is needed for chlorophyll formation and
energy. It also catalyzes plant functions.

Boron (B in ppm) — Boron is needed for nitrate uptake, calcium
utilization, pollination and sugar transport.

Notes About Future Plant Development

a. Foliar applications of nutrients have little or no immediate effect on the
sap as they stay in the leaves to aid plant functions. Micronutrients
do not translocate like NPK, which can transfer from old to new
leaves when sap supply is deficient, not so with the micronutrients
Zn, Mn, Fe, Cu, B, Mo, etc. Ca and Mg seldom move very litle if at
all.






OEBPS/image/AskthePlant_Interior_Ebook11.jpg
A few issues after Acres U.S.A. was launched, I encountered the
work of Clive Backster. It landed on my desk as an entry in Argosy
magazine and from other sources. The arresting introduction said that
if plants could scream like pigs we couldn’t stand the noise in the coun-
tryside. The report went on to recite the conventional wisdom about
some 92 elements, pointing out that few were required, others were
needed in very small amounts. It was hunger that caused that silent
pain, and toxic rescue chemistry exacerbated that pain, a proposition
that researcher Clive Backster sought to prove with his lie detector
Lests. Backstler relied on the advice of bolanist Barbara Pickard that
plants give off electric signals much like nerve impulses in animals.
These signals produce a pattern that resembles an electrocardiograph
recording. This electricity may set off hormones that are released when
a change occurs in the environment or when something disturbs the
plants.

Pickard was a Washington University scientist when her work coun-
seled Backster. Their joint conclusion was that plants could scream like
pigs, albeit in silence. More important, if we could only hear them, they
might tell us not to starve them or shower them with harsh pesticides
of every stripe.

Plants are directed by nature to develop hormone and enzyme
systems to protect themselves from insect, bacterial, viral and fun-
gal crop destroyers. Clive Backster encountered some of these facts
when he introduced the lie detector into the fray. After assembling a
database, he was forced to conclude that even though plants could not
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Garza Research Center in Weslaco, Texas. They agreed that some way
had to be found to download the mind of Chandler so that present and
future generations could avail themselves of his insight and his philoso-
phy: “ask the plant.” To seek answers is to imply knowledge necessary
to frame the right question.

Chandler is the proprietor of a leading soil testing lab that under-
stands and makes good natural/organic and sustainable, as well as con-
ventional, test interpretations and recommendations. “You're always
talking about asking the plant,” one client commented, confronting
Chandler. “Mr. Chandler, what language do you use to talk to and listen
to your plants?”

Chandler’s answer was slow and deliberate as befits a son of the
South. “It’s sign language,” came the soothing answer. He went on to
explain that “we have to learn a new language when we are growing
plants. There are many types of sign languages.”

It was an opener that Chandler has been required to recite countless
times his career was propelled into a lead role in the movement styled
“eco-agriculture” as far back as 1971. In fact, all of the nomenclature
used to define biologically correct farming means essentially the same
thing. One and all, the natural/organic farming systems expect plants
with access to balanced nutrition to build their hormone and enzyme
systems so they can mount their own defenses against crop destroyers
and weed proliferation. The order is tall, and not all attempts to comply
with nature’s demands are successful.

“The main sign language that we lock at can be compared to the
standard blood test that physicians use to diagnose the human situa-
tion,” Chandler tells his clients.

‘With these few whiplash lines Chandler takes the client, the student,
the fellow professional into the anatomy of plant life. The plant analysis
in itself invites criticism simply because it has only a spot validity for a
life cycle that changes the metes and bounds of signs and systems at an
almost reckless pace.

Once that plant pokes its head above the ground, the scene changes,
often by the hour, sometimes in less time than that. “Deficiency symp-
toms tell the grower about nutrient problems somehow left out of the
rootbed calculations.” With that statement Chandler opens up a pan-
theon of minerals that ought to be but aren’t present.

In the pages that follow, Chandler will explain what flowers and weeds
are, and why the petiole preaches to the farmer with warnings once
reserved for a march down the church aisle to the mourner’s bench.
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Kight did his usual magic in presenting the knowledge artistically. K.
and his staff at the lab tweaked and refined the technical side. Charles
Walters filled in bridges of needed narrative. Every few months K.
would drift through Austin on the way north to his family farm and
stop for a meeting. And then one day we declared the book complete. K.
left our office with a smile on his face and appreciation for how much
good this book could do, spreading these fertility and plant nutrition
management techniques far beyond his own circle of farmers.

One week later we received a phone call that Esper K. Chandler
suffered a debilitating stroke and was bedridden. He died a week
later. We buttoned up the details of the book but were never given
the opportunity to place a printed copy of this book in the hands of
lead author Charles Walters, as he passed away a few months later
as well. Both men lived long, full, productive, rich lives. Both men
sought to leave the world in a better place than they found it. It is with
particular pride that we present the life work and testament of Esper
K. Chandler as told by Charles Walters. Both men would want nothing
more than for a new generation of farmers and consultants to build
upon this knowledge, eclipse it, and move agriculture to an even more
sophisticated place. They would both dream of a place where nutrition
rules and toxic chemistry is laughed at and known to be unnecessary.

— Fred C. Walters, Publisher
Austin, Texas, November, 2009
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You will find a measure of quoted material in the narrative pages of
this work. These quotes are real, not reconstructed or fictionalized. The
tape recorder came to my assistance while I was trying to download the
mind of Chandler. Other documents used to construct this manual of a
living agronomist are cited as well.

‘Withal, Chandler is no academic purist who farms with a pencil a
thousand miles from a sugarcane field or cotton patch. He walks the
acres under his tillage with a keen eye. If a sheep-nose citrus fruit hangs
there in the open, Chandler will recite what went wrong and what can
be done today, at this hour of the growing season.

Ask the plant! It will tell the grower whether the soil is too wet or
too salty or too dry. You can work your way through a hundred texts on
plant and crop production without encountering leaf analysis, petiole
reading — yes, reading — or a tissue test. Even when made a matter of
reference, “Too often,” reminds Chandler, “any type of test on a plant
is referred to as a tissue test.” Chandler insists on being more precise.
“The tissue test,” he reminds, “has to do with chlorphyll, sugar content.
Or quick sap tests in the field on freshly removed portions of the plant.
These are tissue tests.”

It might well be generalized that most farmers are still seat-of-the-
pants farmers. They do not test soils. They certainly don’t walk the
fields with a fishing-tackle box replete with paraphernalia needed for
on-scene testing. The heads-up farmer nowadays has to finish growing
the present crop in an economical and profitable way.

And a short inventory of information on the petiole approach reveals
insight you hardly hear about either in the classroom or in the extant
literature. Petiole testing involves the sap of a plant’s leaf stem. This is
done by selecting the most recent fully expanded leaf on the plant. The
stem, or petiole, has to be separated from the leaf connected to the main
stalk or vine of the plant.

Leaf analysis has requirements all its own. The most recent fully
expanded leaf has to be selected. That leaf is no longer taking any-
thing out of the “bloodstream” sap — if that term can be used — such
as transferring nutrients from older leaves to younger leaves. “If you
detach the older leaf, you won’t know if all the nutrients present are
from the supply deriving from the root soil, or from foliar applications,
or from the transfer of nutrients.”

The few notes presented here merely declare that a new way of
thinking is here to stay. It will require cancellation of some few dearly
held beliefs and not a little “settled” science. Indeed, many settled sci-
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Esper K. Chandler well understood the laws of recycling and return.
Because of that law being ignored, he often was forced to come to the
plant’s rescue. Through his many years of working on farms, planta-
tions and with other farmers, Chandler’s curiosity of how plants grow,
their needs and desires, filled his brain. The plants were talking to him
... and he listened.

About 20 or more years ago an old Chevy drove up to my place one
afternoon and a fellow got out and introduced himself as K. Chandler,
explaining that he had heard of me, my farm and composting operation,
and that he was curious. I showed him around and it wasn’t long before
he was telling me things about plants and their needs that weren’t in
any of my organic farming publications or in material from the agricul-
tural extension service.

This gentleman’s knowledge of plants fascinated me, we had a spare
bedroom and I asked him to spend the night. From that point on, if
Chandler was in the area, my home became his motel and our dining
room became his restaurant. On each visit we stayed up late into the
night talking, and it was not gossip or politics, but about plants and
their needs.

Start reading this book and you too will stay up late and learn to
listen to the plants.

— Malcolm Beck
San Antonio, Texas, February 2009
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ADDENDUM TO ASK THE PLANT

‘This book was published in 2010, and some product names mentioned in the book have
changed since then.

One product, PhytoMast, is the officially registered name for what was called Phyto-
Mast in this book. The product is an herbal blend of thymol (antiseptic) balanced with
angelica, licorice, wintergreen, olive oil, and vitamins A, D, and E. It is packaged in asep-
tic infusion tubes (with alcohol pads) to be used as intramammary infusion for healthy
cows at dry-off. Peer-reviewed, published articles in studies done with dairy cows and
goats have shown its utility and safety as a dry-off product. PhytoMast® is labelled specifi-
cally with commercial Grade A inspected dairy farms in mind so the farm can meet the
regulations of the Pasteurized Milk Ordinance (PMO) item 15r (Storage of Drugs and
Chemicals).

Along the way, I enhanced the formula and added cinnamon bark oil (CBO) due to many
published studies in the literature demonstrating the destructive effects of CBO upon
biofilms that various pathogenic germs form to protect themselves. To keep these similar
yet different products separate, the name UdderWell is used for the formula with CBO.
UdderWell should not be on the shelf of Grade A inspected dairy farms. In other words,
UdderWell is labelled for those who are raising animals for themselves and not for com-
mercial use. The difference between the two products, other than the presence of CBO, is
strictly a labeling issue and not a quality or concentration difference.

UdderWell, GetWell, BreatheWell, EatWell, LivWell, BreedWell, and FeelWell are avail-
able at www.reverencefarms.com

New product names

UdderWell/ PhytoMast” for step (3)

206, 220, 238,
243-245, 269,
290, 373

210, 218, 221,
223,225,233,
373

210, 214,217,
373

GetWell for herbal antibiotic tincture; for herbal antibiotic
mix; for Phytobiotic; for tincture of garlic, echinacea, gold-
enseal, wild indigo, and barberry
EatWell for tincture of ginger, gentian, nux vomica, and fen-
nel; for Digestive @; for Phyto-Gest

LivWell for tincture of red root, celandine, milk thistle, dan-
delion, and oregon grape root; for Phytonic

373 FeelWell for Phyto-gesic; for herbal pain formula tincture
284,289-292, | BreedWell tincture / HeatSeek powder for “Spectra 305”
373

232,238,239,
243-245, 302,
327
232,238, 244,
245

AmpliMune® for InmunoBoost; see www.novavive.ca

BoviSera® for Bo-Bac-2X/ Quatracon/ BoviSera; see https://
colorado-serum-com.3dcartstores.com
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gen transport, sugar movement, photosynthetic transport, and subtle
effects on the fruit.

‘What is the choice for windbreaks in the watermelon fields? Mostly,
small grains are used. “You don’t have to leave the pickup,” King tells
Chandler. “The scream is that loud.” These plants will stand erect, then
break off because of calcium deficiency. “Magnesium is also a major
deficiency,” says Chandler.

Magnesium deficiency shows up in the older leaves of the plant
because that mineral is somewhat mobile. It can be pulled out of older
leaves and put into new growth. “Slowly mobile,” adds Chandler. The
rolled leaves lose their chlorophyll, turn yellow or sometimes achieve an
orange tint. At times the orange will turn pink to reddish. This abridged
rainbow of colors is very distinctive of magnesium deficiency.

DEFICIENCY | SYMPTOMS COMMENTS
Magnesium Vellowing between leaf veins starting with oder | Somewhat mobile
(Mg) leaves. Inthe plant
Leaves loose chlorophyll and tum from yellow | Gan be confused
to oange, pink of reddish. Velns may stay with other
green nutlent deicioncies
Leaves roll and frult may be small and woody. (especially iron)
or virus symptoms.

Field signs and observations should accompany samples for petiole
analysis, but often they don’t. When they do, the laboratory is several
strides along the path of offering consultation that can rescue a crop or
at the bare minimum devise the economic balance of production to the
packing shed.

‘When triticale is used as a windbreak, the crop has the earmarks
of wheat, good or bad. Ditto barley. Notes are helpful on the informa-
tion sheet that accompanies a petiole into the laboratory, but in fact
a sampling of leaves will serve as an adequate designation. Often the
same elements prevail. Citrus trees, pecans — dicots all! One of the
symptoms of calcium deficiency is cupped leaves, up or down. Often
the leaves become boat-shaped. This baffles people who expect surplus
calcium in calcareous soils. Now that unavailable phosphorus rears its
head. Many labs fail to designate available and unavailable, which is a
Texas Plant & Soil Lab specialty. There is a sameness about signs and
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In slower growing plants, calcium is moved from the older leaves to the
younger ones. This results in the margins of the leaves growing slower
than the rest of the leaf and the leaf cups downward. In severe cases
the petioles develop but the leaves do not. Plants growing under chronic
calcium deficiency will wilt before non-stressed plants.

DEFICIENCY | SYMPTOMS COMMENTS

Calcium (Ca) Corrugated, distorted younger leaves, early Non-mabile.
wilting, upward, erect orfentation, leaves

Deficiency first
break before bending. Pl b

appears on younger

Necrotic areas (dead tissue) in rapidly growing leaves and then
leaves. progresses to older
leaves.

Leaf margins cup downward.
Severe cases — petioles form without leaves.

Shows s blossom-end rot on tomatoes, and
tip bur on lettuce.

Look again, this plant has a phosphorus deficiency. The green is too
dark. The photosynthesis is moving out of the leaf. Phosphorus is the
transport element that performs this function. The plant has spoken:
excess nitrogen here, lack of phosphorus there. The leaf is an indict-
ment that simplistic nitrogen has been applied, an inherent imbalance
has developed. Visual inspection next kicks open the door. Excessive
nitrogen is nothing but a waste. Nitrogen, being a water-soluble ele-
ment, leaches away and is bad for soils and the environment. Adequate
nitrogen is essential for productive plant growth and fruiting. Too little
and plants are yellow and stunted with smaller flowers and fruit. Too
much and lush plants produce few flowers and fruit.
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ences are challenged as Chandler unveils many of nature’s secrets. Not
least is the idea of giving the soil a nutrient fix good for the season.
Like a youngster on the grow, plants have their recommended daily
allowance, and it had better be there on time if top performance is to
be expected.

It may be an over-simplification, but it is probably correct to say that
in addition to soil testing four types of field tests telegraph everything
the laboratory has to say: the tissue test, the sap test, the petiole test,
and the content of the leaf analysis. The ramifications are precise and
awesome, for which reason each will require exposition and analysis as
these chapters unfold.

The Rio Grande crops and those of the nearby Deep South are
numerous, a fact that removes Chandler’s laboratory and consulting
practice from the mainstream. It is no accident that Chandler can
answer almost every question about alfalfa, peanuts, cotton, sugarcane,
corn, every Rio Grande Valley vegetable and citrus crop, and crops
indigenous to the High Plains, the northern tier of states, with the Ohio
Valley and New England thrown in for good measure.

Each crop has its own character. If it bows down or loses its posture
and color, this is not subservience, but an appeal for help. Ever since
Rachel Carson, the struggle has been difficult for those trying to turn
agriculture around. “But people like Chandler are winning,” according
to Malcolm Beck. The world may prattle about global warming, but
leaders of the movement like Chandler know that the remedy for envi-
ronmental ills is seated squarely in the thinking apparatus of those who
keenly observe nature.

It is strange that grants seem to be available for research into
whether dogs bark with an accent or hawks make their lazy circles in
the sky turning left or right, yet there is a paucity of foundation interest
on more important nuances of living plants that provide Homo sapiens
their food. Stranger still, most of the recent discoveries have been made
by innovators in the field, not in academic circles.

Here then is the download of Chandler’s mind and activity, a paean
to a modern pioneer.

— Charles Walters
Raytown, Missouri, September 2008
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Earth is the only known planet to support life. A thin layer of soil
covering a small portion of the earth’s surface maintains all life on
earth. The quality of all life on this planet is determined by the quality
of that thin layer of topsoil. If we allow the quality of that thin layer
to degrade, all life on earth, man included, will degrade to the same
degree. The parent of all soil is mineral rock. Winds, rain, freezing and
thawing break rocks into smaller sizes to start the soil-making process.
Small rock particles do not become fertile soil until some life form has
interacted with them.

The first life forms to attack the rock are microbes. They use ele-
ments from the air to grow and reproduce, and they slowly etch away
at the rock surface. They exude, die and decompose on the rock — thus
forming humus and mild acids that cause minerals to be dissolved,
further enriching the accumulating soil. This process goes on and on
until higher plants, and then animal life, can be sustained. The death
and decay of each life has a generating effect. Each time a living thing
dies and decays on the soil it creates a more fertile condition than was
there before.

The energy to keep this cycle revved up comes from the sun. Plants
alone have the ability to collect solar energy. This energy then passes
through the food chain to all other life forms. The excrement and finally
death of the many life forms allows the sun’s energy to be passed to
the soil to fuel the life systems in the soil and keep the cycles going so
man, the highest form of life, can be sustained. Plants bridge the void
between the soil and man.
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b. Low micronutrients in the sap show the need for foliar applications
and/or soil amendment.

c. Foliar micronutrients applied on the leaf do not show in the sap

d. New leaves will continue to need micronutrients until sap supply
improves

. WeeKly foliar feeding will be needed every 5-10 days. Remember
plants feed every day!

Nitrogen (N) is a problem when too much is used too early. It reduces
uptake of other nutrients and contributes to dissase and insect
attack.

Even heavy fruting plants can only utilize about 10 Ib./acre of actual
N per week.

Less than 20% of this N is needed during the first 6-8 weeks of growth
(more for grain).

Ask the plant and feed when and only what is needed. Apply it in small
increments added to the soil or as a foliar spray where possible.

Phosphate (POs) in the sap shows root activity. Phosphorus is mostly
taken up by young root hairs near the growing tip of roots

Older roots show slower uptake, which means senescence or cutout is
occurring.

Roots can be stimulated with humus products, mult-hormones,
biologicals, enzymes, etc.

P availability is helped by the availability of S, Ca and other natural
materials.

Sudden changes in P uptake can be the result of new root growth
interruptions caused by too much or too little water and/or lack
of P cultivation, blight, compaction, nematodes, disease, stc.

Maximum economic yield requires weekly testing for a crop-logging
program.

Before you get out of the pickup you can see that the plant has
a calcium deficiency. The leaves are standing very erect. One of the
symptoms of calcium deficiency is corrugated leaves, like sheet iron.
Adjusting for material, they bend about as easily as sheet iron. If the
leaves bend at all, they break. This, when a leaf should have a good
sweeping curve in it. Calcium, having low mobility often appears first
on older leaves. Classic symptoms appear as blossom-end rot of toma-
toes, tip burn of lettuce and dead tissue in rapidly growing leaf areas.
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The Plants Speak Out

It takes a cloudless night an adequate distance from the city’s light
pollution to really appreciate the beautiful planet on which we live.
Telescopes can take us well beyond the Milky Way, yet the unaided eye
can find some planets in our solar system, and a little book learning can
supply the intelligence that we have been here some 14 billion years,
more or less.

This organism called Earth is no more than a speck in our planetary
system, one that is swung on a gravitational string in a 300-million-
mile orbit around a nebular sun. It wobbles slightly on its axis so that
each hemisphere can be blessed with summer, winter, spring and fall.

Geologists tell us that planet Earth has many more mineral com-
pounds than our sister planets, all of them fashioned from those ele-
ments that are blocked with such orderly symmetry on the Mendeleev
chart.

How can these minerals have evolved from the same elements that
service other planets? This evolution of inert minerals is aided and abet-
ted by the life forms called microorganisms. Our microbial workers did
not raise mountains from the deep. A fiery heartbeat from the center of
the earth did that, striking land masses with tsunamis, sending water
up or into a frigid air envelope, igniting ocean warming and great ice
ages.
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symptoms, whether oranges, grapefruit, avocadoes, pecans — actually
all broadleaf plants.

Evergreen trees are hard to read because needles do not follow the
rules of leaves. Loss of needles often arrives, the necessary consequence
of nutrient starvation.

A to Z, the inventory of plants that come under the scrutiny of
Chandler’s keen eye include artichokes, beets, all vegetable crops actu-
ally, cotton, corn, sugarcane, grain sorghum, all the small grains, and
citrus. It is safe to say that only the movement of nutrients to the leaf
and fruit really counts.

Root crops behave like carrots when boron is missing or inadequate.
Beets probably need the greatest amount of boron of any commercial
crop. Just the same, the table beet will grow in high-salt soil.

All totaled, the Texas Plant & Soil Laboratory presides over 65+
crops, including cranberries and pomegranates, whatever the gro-
cery store offers. Chandler can even grow bananas, not a Texas crop.
There is a reason for this. Any consultant can learn valid lessons from
banana plantations, their cultural practices, record keeping, and his-
tory. Unfortunately, petiole analysis and natural methods are not often
a part of banana production practices. They pour on harsh fertilizers,
but their yield goes down, down, down.

A week’s travel through the Rio Grande Valley and into Mexico and
Central America serves up knowledge not dreamed of by people who till
with a pencil and stay miles away from the field. The official book on
coffee — not a mainland U.S. crop — says phosphorus does not figure in
coffee production. The problem is that it does. Under normal conditions
in coffee production, soils are quite acidic. Phosphorus added to aid
uptake contests with aluminum and iron. If the pH is adjusted, coffee
takes up the phosphorus it needs.

The plant proposes and it is up to the grower to dispose. This is basic
to the agronomy and wisdom of Esper K. Chandler.

The Education of an Agronomist

Some 40+ years ago Chandler and his partner Albin Lengyel both
talked the talk and walked the walk with farmers, bringing advanced
knowledge to the field where it counted. Lengyel came to the U.S. to
escape Hitler. He joined the Navy, and after the war went to school at
Maryland and Purdue, taking degrees in agronomy, plant physiology,
and biochemistry. The other outstanding colleague who rated the rec-
ognition Lengyel deserved was an Arkansas professor named Stutte.
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DEFICIENCY | SYMPTOMS COMMENTS

Iron (Fe) Light areen, yelow to white interveina chlo- Low mobilty inthe
vosis that progresses untl the enire leaf is plant
bleachied: Less avalabilty in
Youngest leaves show the firt symptoms ol at higher pH
Jevel.

Zinc deficiency also reveals interveinal chlorosis, but in the basal
part of the leaf. Zinc is immobile in the plant and in early stages affects
younger leaves that become yellow and pitted between the veins. In
many plants, leaves become smaller and internodes shorten. Guttation
is often visible.

DEFICIENCY | SYMPTOMS COMMENTS
Zine (@) Interveinal chlorosis, firt at the base of the Low mobily.
et Deficiencies are more
Younger leaves show first symptoms of yellow- provalet during
ing and piting between the veins. times of low micro-
Smaller terminal leaves may become rosetted b‘?: activity in the
sl

with shorter internodes.

Less avallabillty in
solls at higher pH
levels.

Manganese deficiency is characterized by a different interveinal
chlorosis, this time in the upper half of the leaf. Early symptoms are
similar to iron deficiency. They begin with a light chlorosis of the young
leaves and netted veins on older leaves. As deficiencies continue, plants
have a gray metallic sheen and purplish luster on the upper leaf surface.
Grains are particularly susceptible to manganese deficiencies. Here,
eventually the entire leaf withers and dies.
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About Acres U.S.A.

Founded in 1971 by Charles Walters, Acres U.S.A. emerged from
the need to promote ecological farming practices in a time when
industrial agriculture was heavily reliant on synthetic fertilizers and
pesticides. Inspired by figures like Rachel Carson and Dr. William
Albrecht, Walters used the magazine, and later books and conferences,
to advocate for sustainable agriculture that prioritized soil health and
natural processes. Acres U.S.A. provided a platform for these ideas
and helped to popularize alternative methods like cover cropping and
integrated livestock management.

Though the agricultural landscape still relies heavily on convention-
al methods, Acres U.S.A. has been instrumental in the growing move-
ment towards regenerative agriculture. By disseminating knowledge
and supporting eco-conscious farmers, the company continues to
champion sustainable practices through its publications, conferences,
and online resources, contributing to a shift towards a more environ-
mentally sound approach to farming.

Find Out More About Acres U.S.A.
Subscribe To the Online Magazine

Attend The Eco-Ag Event

Visit The Acres U.S.A. Bookstore

Join The Free Newsletter
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Some four million years ago, humanity appeared on the living plan-
et. There developed, we reckon, a symbiotic relationship between life
forms, with man asking the plant, and the plant handing off answers.

Those minerals that floated in on the air or migrated through the
soil asked for their blessings from the microbes, either in the sap of the
plant or by the soil’s billions of unpaid workers.

Even Texas seems puny under an umbrella of stars. Quite recently
astronomers informed us that discernable planets orbited a star well
removed from our solar system, and still credentialed and settled sci-
ence suggests that the elements of the universe are fixed. Some few
elements fall from the heavens, but for the most part planet Earth’s
supply is fixed. That supply services not only bacterial fixers, but also
plants, animals and human beings.

The high plains in the Texas Panhandle, the hills west of Austin
and San Antonio, the undulating grasslands, the black soil corridor,
the rainbelt to the east that merges with Louisiana’s sugarcane acres,
and cropland around the world all challenge the food producer. None
of them, however, field the diverse challenges of the Rio Grande Valley.

Here, Esper Kaylor (K.) Chandler, proprietor of the Texas Plant &
Soil Laboratory, modestly wears a reputation that brings agronomists
from across the nation and around the world to his digs. Chandler asks
the plant and teaches farmers its language and how its answers give the
crop and its end-line consumers permission for life. He walks a razor-
thin line, counseling quality when an industry asks only for bins and
bushels.

Chandler is the daring adventurer whose downloaded knowledge
will, I believe, annihilate the existing order. Sir Albert Howard coun-
seled that two false premises — partial and imbalanced fertilization
and toxic rescue chemistry — have invaded the republics of learning.
Chandler’s critiques have been tested, and they sting like a driven nail
as the plant tells agriculture to learn its language. The lessons con-
tained therein start right now.

Come walk with me, or ride in my pickup truck; learn how to see
what you look at. Meet the growers and their consultants and the plants
that tell them what to do. James “Bubba” King and visiting plainsmen
will tell you they resonate with what Esper K. Chandler knows and,
more important, what the plant knows.

“Factory calculated fertilizers are made soluble,” says Chandler,
“and it’s a mixed blessing. As Albrecht says [William A. Albrecht,
former head of the Department of Soils, University of Missouri], they
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should be insoluble but available.” In a drip line or sprayed as a foliar,
the discourse goes on, “It’s up to microorganisms to make them ready
for plant uptake. What we worry about is the plant going hungry before
we know it.”

So-called conventional agriculture pretends to know all the answers.
Its absolutes reach back to the days of Justus von Liebig, the “Father of
modern fertilization,” who found the connection between nitrogen and
plant growth and defined as his absolute the primacy of that element.
Albrecht Daniel Thaer said absolutely that humus was crown prince if
not king, and Robert Lawe proved absolutely that nitrogen, phosphorus
and potash, N, P and K, were the essentials best made factory soluble
for field use. Lawmakers have since enshrined NPK as legal writ, com-
plete and settled.

“And nature smiled a sphinx-like smile,” wrote a poet, “and let them
have their way, and waited patiently for the fools to go away!”

The pickup rolls past a bat cave.

A Lesson About Fertility from the Lowly Bat

Chandler had his experience with phosphoric acid as manufactured
and under the auspices of bat guano. “When I was mining bat guano in
the caves, we were after phosphate naturally made,” Chandler recalls.
“Those bat caves have limestone cathedral ceilings, which is where the
bats spend daylight hours. Trickles of water penetrated the limestone
from the soil above. Ammonia rises from the fresh guano and hits the
lime water. Ammonia water then cuts into the limestone, and fallout
peppers the fresh guano on the floor of the cave. Some falling mate-
rial is the size of an automobile. As the limestone is showered with the
flush of fresh droppings, composting goes to work. A veritable mountain
of material develops over time. Texas bats consume billions of insects
even in the upper atmosphere, intercepting predatory insects heading
to northern and Midwestern fields.

“We took off the fresh manure pile to reach an early formation of
rock phosphate. As those phosphoric acids reacted with the calcium,
large rocks would fracture with the tap of a sledgehammer. A bit
deeper, the product to be mined is truly rock phosphate,” Chandler
explains. “That’s what we mined and sold. And we used the petiole test
to evaluate the uptake of guano phosphates by plants.” This was the
start of Chandler’s career in plant analysis consulting services under
the direction of Dr. Albin D. Lengyel, Phoenix, Arizona, at the request
of local Winter Garden Farmers in Texas.
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DEFICIENCY | SYMPTOMS COMMENTS

Manganese Interveinal chiorosis, starting with the tip of the | Less avalabilty in
(M) young lect solls at higher pH
levels.

Similar o iron deficiency.
Gray purple coloration.

Delayed maturation and white necrotic leaf
spots can be seen on some crops.

Potassium deficiency shows first in the older leaves. They wilt;
look dry, leathery and scorched on the margins, and if not reversed,
symptoms progress inward between the veins and yellowing becomes
necrotic. Leaves of some crops can curl and crinkle, leaf tips may die.
Severe deficiencies result in plant stunting and reduced yield. A higher
incidence of disease and a stunted root system also are symptoms of
potassium deficiency.

DEFICIENCY | SYMPTOMS COMMENTS

Potassium (K) Yellow margins around older leaves that turn Mobile n the plant.

tan-white and eventually look scorched. Less avallabilty under

Severe deficiency shows on younger leaves. lower pH (acidic)

Some crops davelop white flecking on the leaf Sk

blades or purpling under the lect.

Uneven fruit development.

Calcareous soils are as unforgiving as the micronutrients they back
up or do without: iron, zine, manganese and copper. All subject plants
endure the shortfall.

The pickup truck can take you from field to field, but it is not a
spectator’s conduit. You have to feel the give of the soil under your feet
to know the soil, and you have to tryst with the leaves to get their mes-
sages.

Carrots are hard to read because the leaves are so small. Usually it
takes a severe problem before a silent scream becomes evident. Then
you can see a phosphorus deficiency because the tops are too dark. Pull
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DEFICIENCY | SYMPTOMS COMMENTS

Nitragen (N) Yellow color starting with older leaves. Deficiency appears in

. older leaves firt
Young leaves are a light green color and

become progressively smaller. Excessive soil water
and leaching will

Stunted plants with smalle flowers and fruit. !
remove nitrogen

Extreme deficiency results in early from the soil,
wilting
Symptoms reverse
quickly when
treated.
SURPLUS SYMPTOMS COMMENTS
Nitragen (N) Lush growth with excessive foliage. Very mobile in the
Fow flowers and frutt plant and soil
Overly green color. Excess nitrogen s

detrimental to the

soil and environment.
Increased pest and disease incidence. Walsr salibls and

prone to leaching.

Thinner, weaker stems.

Phosphorus deficiency symptoms are disparate, not distinctive and
difficult to identify. Often plants are dwarfed or stunted and can be
mistaken for much younger plants. Many plants, including tomato,
lettuce, corn and brassicas have a purple color to the stem, petiole and
undersides of the leaves. If severe, young leaves are blue-gray, while
older ones have a brown veining. Cold weather can cause a temporary
phosphorus deficiency.

Chandler comments, “You get striping on corn and small grains, as
interveinal chlorosis. That purple color in corn denotes a phosphorus
deficiency. The purple color is widespread, not just in one spot. The sign
can trim the edge of the leaf or take it all.”
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a sample and find a split root, either a bifurcated split or a lateral split:
boron deficiency. If the crack takes place early in the growth it will
widen out, often to three quarters of an inch wide. The carrot has two
sections: the outer section and the core. Usually the crack is limited to
the outer section.

All states have potato acres, and all potatoes tell of their nutritional
status if asked. The most common telltale sign speaks of a manganese
deficiency. The sign is common to dicots, namely interveinal chlorosis,
although the area near the vein still stays green. In the case of zinc or
iron deficiency, the complete inner vein area will be yellow or white as
chalk, only the vein will remain green.

There are corn and grain sorghum acres in the Rio Grande valley of
Texas. The symptoms speak to the inter-relatedness of plants for they
are somewhat the same as those exhibited above. Soybeans present
their leaves for inspection, exhibiting chlorosis in a part of the inter-
veinal area. Here the dicot rule bends, and areas just off the chlorotic
veins are painted green. Further out the green turns white.

Hold it a minute. Let’s take a look at dicots as a class. “I look at what
plant part is affected,” Bubba King, a leading expert in listening to the
plants’ sign language tells Chandler as the two compare notes that are
as esoteric as the key to an enzyme. Is all or part of the plant affected?
Is the plant new, old? Is it the mid-rib or the innerveinal area? Are the
colors deep green, pale, red, purple, orange-yellow, brown, tan, white,
or black? Purple means calcium and phosphorus deficiency. Colors can
identify the status of a plant when they denote starvation.

The two men move on. King has been reading plants ever since he
first arrived on the scene working on behalf of growers stressed by both
markets and the demand to produce more efficiently. Chandler made
the connection between plant, soil, and laboratory early on as well.

There are leaf patterns that suggest discordant music. There is a
Christmas tree pattern. It looks like a fir tree. “You're losing chloro-
phyll,” intones King. The mid-vein supplies the trunk, and service veins
make up the branches. The outer area stays green, the rest turns yellow.

Leaves are only an index. There is the overall plant. Is it stunted,
spindly, spotted? Are the leaves undersized? Narrow? Misshaped?
Cupped or wrinkled or rolled? Are the leaves brittle, cracked, split, cork-
screwed, or do they exhibit lesions? All reveal a boron deficiency. Even
if a plant stores plenty of boron, it does not translocate in the plant;
the nutrient isn’t making it to the petiole or the leaf. Boron figures in
cellular elongation, the metabolism of calcium, tubular growth, nitro-
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Don’t miss out on our upcoming events
and workshops!

Acres USA hosts a variety of educational gatherings,
networking opportunities, and hands-on learning
expericnces throughout the year.

Find an event near you and connect with fellow

changemakers.”

Check out our event calendar at

Want the latest news, insights, and practical advice
on ecological farming and sustainable living delivered
straight to your doorstep?

Subscribe to our monthly magazine and stay
informed, inspired, and empowered to make a

difference.

Subscribe today and save
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Organic standards, to be explained later, do approve of hydrogen
peroxide. They don’t quite approve of urea. Is phosphate produced by
bat guano acceptable? Does nature approve? Yes!

Growers who accept a whole battery of organic products hold
open the final answer, pending the arrival of new databases that will
be rejected or ratified as the organic movement asserts itself, and as
the new innovators assert themselves, always asking, “Does nature
approve?”

Nature’s way decrees that plants love company, not necessarily their
own. A pasture that appears to be a monoculture will have, say, 40 to
more than 50 species. The tomato plant treasures sweet basil, probably
because the two plants trade auxins to their mutual benefit. Academia
has largely ignored this strange plant alchemy, but gardeners have
asked questions for centuries. They might better have asked the plants.
Chandler takes note of what talented amateurs have discovered, for
which reason he is interested in area gardeners who have bush beans
living peacefully with chard and beets, and corn trading auxins with
almost every member of the bean family.

‘Weeds are an index of what is wrong with a soil system, and some-
times what is right. Our earlier book Weeds — Control Without Poisons
attempts to plumb the range of this practice, secure in the knowledge
that Chandler has been there before. Certainly, the plant that arrives
first declares the kingdom for the year.

Reading the Plant

It is not practical to have companion plants in most field situations,
but it is possible to read deficiencies and surpluses of plant nutrients
even without the certainty of a petiole test, a refractometer readout, or
a laboratory’s final audit.
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A Note from

"~ the Publisher

Several years ago I had the pleasure of spending some time riding
around Texas’ Rio Grande Valley with K. Chandler. As I saw him visit
with various growers, interact with his staff, and converse with local
scientists, the depth of his knowledge was obvious. But the personal
trait that became screamingly obvious was his tremendous generosity
in sharing knowledge. He seemed to lack the anxiety present in most
of us and always had time to start at the beginning and explain how
the plant receives nutrition in an understandable, practical, actionable
manner to the grower. Even though he surely had taught this lesson a
thousand times, his patience and interest always made it seem like the
very first time.

And then there was his open-mindedness. It is easy to let emotions
and personal convictions enter the fray when scurrying back and
forth across the conventional-organic battle line that many activists
have drawn. K. was equally comfortable consulting with organic and
conventional growers alike. No matter the final prescription, he took
the same approach. His goal was to provide full nutrition for the plant
on a schedule that met its needs. This in turn allowed that plant to fully
express its genetic potential and to best survive stress brought on by
pests, pathogens or weather.

K. Chandler suffered from a weak heart (the organ, not the spirit)
for many years. As he and I met with growers, virtually every one of
them took the opportunity when K. was in conversation to tell me
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DEFICIENCY | SYMPTOMS COMMENTS

Phosphorus (F) | Dwarf, stunted plants. Delayed growth Diffcult to identify.
and smaler plants Cold weather can cause
A purple or darker green coloration to older atemporary phos-
leaves and stems. A red tinge to veins. phorus deficiency.
Interveinal chiorosis and leaf tip bum on some | Can be locked up in
crops very acid or alkaline
pH levels.

Chlorophyll production and respiration are important plant func-
tions that require copper. Usually, crop yields fall significantly before
any visible deficiency signs appear. A copper deficiency is revealed by
the pointed end of the leaf on onions, sugarcane, corn or grain sorghum.
Leaves are curled, and their petioles bend downward. The deficiency
causes a unique corkscrew or pigtail. It dries out as if to construct a
corkscrew for a wine bottle. The dryout in most plants turns bleached

gray.

DEFICIENCY | SYMPTOMS COMMENTS

Copper (Cu) Reduced crop yields. More prevalent in
Polnted leaf shape on some crops. sandy solls with

low organlc matter.
Curled leaves and downward petiole. )
GCan be less available

Bleached leaves and early wilting, in soils at higher pH

Stunted plants with dark green leaves and stem levels.

dieback.

Iron deficiency exhibits interveinal chlorosis on the whole length
of the leaf. Since iron has low mobility, the symptoms start with the
youngest leaves and progresses until the entire leaf is totally bleached.
An application of iron will reverse all but the worst deficiency condi-
tions. Iron deficiency is more common with anaerobic calcareous soils
and in association with excess heavy metals.
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something to the effect of, “What are we going to do when K. isn’t
around anymore?” If you think of Texas as a country, and many still do,
then Esper K. Chandler was a national treasure.

Charles Walters coupled the scientific curiosity and broad depth of
classical knowledge of seekers not often seen since the Age of Discovery.
But layered on top of his encyclopedic knowledge and thirst for the
written word was the tenaciousness of an old-school newshound. He
could crunch out copy at a pace that would make even the most
seasoned of newspaper reporter stand back and take note. He loved to
“get the message out.”

Charles Walters retired from the day-to-day operations of Acres
U.S.A. some fifteen years ago at age 67, slowing down only when his
own body showed weakness in the form of macular degeneration. It is
an unusually cruel trick of fate for someone who lives through and in
the written word to become legally blind, but that’s what happened over
the next couple of years to Charles Walters. Nonetheless, he continued
to write, producing hundreds of feature stories and articles for the
journal he founded. Even more amazing is the fact that he researched
and wrote several books over the fourteen years that he worked “in
retirement.”

These two old soldiers’” paths crossed many times over the decades
of growth of Acres U.S.A. Charles Walters knew K. Chandler well and
respected his innovative methods of eco-farming. Remembering my
own times with K. and the many requests over the years for us to
capture his knowledge on paper, I presented the concept of a possible
book to my father, Charles Walters. The goal was for them to visit on
regular intervals and talk on specific topics that could be rewritten into
a cohesive whole. The problem was that K. was too busy consulting to
make the time to organize the vast amount of material, and Charles
lacked the eyesight needed to make order out of a thousand points of
insight. It appeared this very worthwhile project was to die of its own
weight. It would have been a massive undertaking under the best of
circumstances.

After not hearing mention of it for about a year, a box arrived with
a few hundred pages of handwritten narrative. Charles Walters had
written a book on the agronomy of Esper K. Chandler. The work began.
The Acres U.S.A. team of Sam Bruce and Marcy Nameth handled the
herculean task of getting the handwritten text into print. Anne Van
Nest rescued the book in a complete restructuring and assimilation
of additional materials from K. and Texas Plant and Soil Lab. Bryan
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squeal out loud, they had means of telling us of their food deficiencies,
which we speak of as hunger signs. Of the 92 non-radioactive elements
of which the earth is composed, plants seem to require considerable
amounts of perhaps ten, the so-called major elements, this according
to early research. Of the rest, only minute amounts were believed to
be required. Later research revealed a role for each of the residents on
the Mendeleev periodic table of the elements. In the pages that follow, a
lot of attention will be given to hydrogen, oxygen and nitrogen — all of
which come directly or indirectly from water and air — and phosphorus,
potassium, calcium, sulfur, magnesium and boron, which are sourced
directly from the soil.

It was Backster who first discovered that plants could trace out
emotional reactions when electrodes were applied while watering. The
polygraph even recorded Backster’s thought, “I'll burn the plant.” A
paper was published on these findings in the International Journal of
Parapsychology in 1969.

In one of the experiments, a man was selected by lot to kill a plant:
pull it from the pot, mash it, murder it in the first degree. Backster had
no difficulty finding the “murderer.” He simply attached the electrodes
to a “witness” philodendron. When the suspects were marched into the
room one at a time, Backster got a reading when the killer entered.

Incredible? Perhaps. Perhaps, too, there really is such a thing as a
green thumb. Backster claimed that plants either like a gardener or
they don’t. How well do plants like an insensitive agronomist, one who
showers the environment with harsh salts and even harsher chemicals?

‘Why do I tell this hard-to-believe tale? It doesn’t take such extraor-
dinary measures to detect a plant’s hidden hungers — or hungers to
come. The laboratory can tell us. And the fantastic of yesterday has
become the reality of today in the person of Esper K. Chandler, agrono-
mist, laboratory proprietor, seeker after nature’s secrets. Chandler
hasn’t entered the fertile fields of the Rio Grande Valley with a lie
detector in tow, but rather with a unique understanding, interpreta-
tions and synthesis of soil, leaf and petiole tests. This agronomist has
taken seriously the proposition that plants can communicate. His birth
certificate name is Esper Kaylor Chandler, but the world of sustainable
farming calls him K. He’s as lean as a creekbank willow and, as one of
his clients put it, “he has smarts.”

Maleolm Beck, the founder of San Antonio-based Garden-Ville has
called Chandler a national treasure. Malcolm tells of a conversation he
had with Joe Bradford, an agronomist at the USDA-ARS Kika de la





