


  AUTHOR’S NOTE


  As do all good scientists and historians, I have relied on a myriad of primary source materials for this book. Spelling, grammar, and sentence structure were not standardized in the nineteenth century, and many of the people who knew Lincoln in his early years had limited literacy. For ease of reading and to limit distraction, I have corrected minor spelling and writing idiosyncrasies unless the language was critical to the original understanding.


  



  

  CHAPTER 1


  Farming Science


  NINE-YEAR-OLD ABE LINCOLN CONTINUED HIS CHORES WHILE HIS mother Nancy wasted away in agony. In less than a week, she was dead from a disease no one understood.1 Abe paused long enough to whittle wooden pegs to hold her coffin together and helped his father put her in the ground.2 A formal funeral had to wait; the struggle for existence would not. Plowing, grubbing, girdling, shucking, splitting, and swinging an axe at a defiant forest were still required as his remaining family carved out a meager existence. This was the life and death of subsistence farming on the frontier. Not the place one anticipates much science, and yet a deep understanding of the unforgiving environment, soil properties, and the special characteristics of trees was a necessity for survival. As much as he grew to despise it, the farm taught Lincoln lessons he carried throughout his lifetime, providing the foundation for his later political and economic views.


  Long before the term “scientist” was coined in 1834, scholarly men were mostly eastern U.S. and European elites with access to the leisure time and money required to study nature. Much of this early study was in agronomy, the science of farming. While formal science did not readily trickle down to the wilderness, farmers were inherently accustomed to the natural world. Survival required a firm grasp of the nuances of seasons, climate, and agronomic principles.3 Lincoln began learning these important environmental realities at a very young age. He also started to see how bringing science to the masses, not just the privileged wealthy, could help all Americans “better their condition.” Over time, Lincoln developed an appreciation that served him well throughout his legal and political careers, culminating in the role science and technology played in the American Civil War.


  “It is a great piece of folly to attempt to make anything out of me or my early life,” Lincoln wrote when asked for a presidential campaign autobiography, adding, “it can be condensed into a single sentence . . . ‘The short and simple annals of the poor.’”4 The self-effacing Lincoln was belittling his early life to maintain his rail-splitter campaign persona; in truth, his father, Thomas, was a successful farmer and carpenter. While primitive by today’s standards, farming underwent rapid development in Lincoln’s lifetime, a period that saw steady progress in technological advancement.5 Nineteenth-century America evolved from a subsistence farming and barter economy to a manufacturing and agricultural market economy, a trend Lincoln actively encouraged.6 Regardless of increased industrialization, the vast majority of the national economy remained agricultural, and much of this early technological improvement directly aided farmers: better plows, amended tilling practices, and enhanced nutrient management.7


  For the first half of the nineteenth century, subsistence farming was the typical condition of men as the United States expanded westward, first with the Louisiana Purchase and then after the war with Mexico. Pioneers moved into virgin territory, laid claim to a parcel of land—usually on some form of credit—and started a farm from scratch. This involved clearing land of trees and brush, building a log cabin, planting and harvesting crops, and scraping out a living. Each step required knowledge of the local ecosystem (what trees for the cabin and fences, edible vs. nonedible plants), hydrology (soil types, drainage, and water sources), crop management (planting, weeding, and harvesting), and the quirks of climate.


  The lessons started early. Abe was born on Sinking Spring farm in Kentucky, moving shortly thereafter to the farm on Knob Creek that stirred his earliest memories. While the soil was better than the “uncompromising homestead of infertile ground” of Sinking Spring, the location was less desirable overall. The new farm contained only three small fields in a valley surrounded by high hills, thus subject to repeated flooding after heavy rain. Abe remembered a summer in which his father was planting corn while Abe dropped pumpkin seeds into nearby furrows. A week later: “there came a big rain in the hills, it did not rain a drop in the valley, but the water coming down through the gorges washed ground, corn, pumpkin seeds and all clear off the field.”8 This incident taught Abe a brutal lesson in farming: one poorly timed deluge could disrupt an entire summer’s crop. Of course, drought could have similarly devastating effects, as could insect infestation or poor soil quality. Rarely was there a year without calamity.


  Not long after this, Thomas lost three-quarters of his land, “partly on account of slavery,” but mostly because of Kentucky’s inadequate surveying and land title system.9 Although only seven years old at the time, Lincoln could sense the importance of skilled surveyors, a lesson he carried into manhood. He likely also noticed another scientific factor influencing the Lincoln family’s decision to move to greener pastures—climatic extremes.


  That summer of 1816 brought unusually severe cold to the Lincolns’ drafty log cabin. Deep freezes, each lasting a week in June, July, and August, stunted crops. The end of summer brought two killer frosts that killed off much of what was left of the year’s growth.10 Crop failures led to hoarding and hunger. Prices for agricultural commodities such as wheat, vegetables, meat, butter, milk, and flour soared. Animals, both wild and domesticated, scraped by on inadequate forage. It was a terrible year for farmers.11


  The “year without a summer” was so extensive that widespread cold and famine spread across the United States, Asia, and Europe, with history-changing effects. Farmers in New England gave up and moved west, beginning a process of westward migration that altered the course of the growing nation.12 Loss of crops in the Yunnan province of China led family farms to switch to the more durable and profitable opium crop, giving rise to the “Golden Triangle” of opium production.13 In Switzerland, the damp dreariness of Lake Geneva kept nineteen-year-old Mary Wollstonecraft inside a chalet with future husband Percy Shelley and prominent poet Lord Byron. Challenged to while away the bleakness by writing ghost stories, Mary Wollstonecraft Shelley brought to life a creation called Frankenstein: Or, The Modern Prometheus.14


  No one understood it at the time, but modern scientists now know the disruption was caused by a geological phenomenon half a world away.15 Mount Tambora, a massive volcano on the Indonesian island of Sumbawa, erupted in early April 1815, reducing the volcanic peak’s height from over 14,000 feet to less than 10,000 in seconds. The colossal eruption destroyed local villages, killing over 10,000 people, while spewing 100 cubic kilometers of molten rock, ash, and pumice over 800 miles away.16 Ten times the explosive power of the 1883 eruption of Krakatoa (made more famous by the invention of the telegraph), Tambora sent toxic clouds into the atmosphere that affected global climate patterns for several years. By the spring and summer of 1816, a persistent sulfate aerosol veil often described as a “dry fog” settled in over the eastern United States.17


  Tambora’s climate-altering effect on top of the recent crop losses solidified Thomas’s tentative deliberations, and the Lincolns moved to Indiana in December. After the rough year, November and December proved mercifully warmer than normal, again a lingering effect of the Mount Tambora eruption.18


  LEARNING FOREST ECOLOGY


  Moving at this time of year was typical. Crops had been harvested and preserved for the long winters. The drier autumn made roads passable compared to the mud that inevitably mired travel in the rainy spring. The winter also allowed time to rid the new land of trees and prepare the soil in time for spring planting.19


  Before farming anything, the Lincolns needed to clear the land. By the time they moved to Indiana, the rapidly growing Abe “had an axe put into his hands at once; and from that till within his twenty-third year, he was almost constantly handling that most useful instrument—less, of course, in plowing and harvesting seasons.”20 Farming was Lincoln’s introduction to hard work. It was also an education in temperate forestry.


  Lincoln later recalled that the family “settled in an unbroken forest” and that “the clearing away of surplus wood was the great task at hand.”21 Thomas took Abe into the forest and schooled him to recognize the types of trees. The exact species varied by local geography and climate, but one visitor described southern Indiana as “covered with heavy timber—comprising oaks, beeches, ash, three kinds of nut trees.” He also noted the presence of “gum trees, hackberry, sycamore, persimmons, wild cherries, apples and plums, also wild grape vines of enormous diameter and heights,” plus “a large number of maple and sugar trees . . . and a kind of poplar.”22 Other observers mentioned the presence of hickory, black walnut, locust, dogwood, cherry, sassafras, and elm.23 A variety of oak trees were present, including white, black, and Jack oak. The undergrowth was densely packed with spice wood, various briers, grape vines, sumac bushes, and dry brush, a diversity that is largely lost today.24


  Abe quickly learned the relevant ecology. Hickory, walnut, and white oak have taproot systems where large roots descend straight down deep into the earth. Red oak, locust, sycamore, and many pines have heart root systems characterized by many primary roots that may be visible on the surface and spread out below, with numerous secondary roots extending downward in search of water. Maples, hackberry, poplar, ash, gum, and dogwood have a flat root, one that spreads out in a shallow fan around the tree. Each of these required a different strategy for removal, with big hardwoods like oak or ash particularly difficult to remove.25 Abe became so knowledgeable that during his presidency he settled a dispute between visitors at the Soldiers’ Home. “I know all about trees in right of being a backwoodsman,” he said. “I’ll show you the difference between spruce, pine, and cedar, and this shred of green, which is neither one nor the other, but a kind of illegitimate cypress.” He had learned his lessons well.26


  “Abe could sink an axe deeper in wood more than any man I ever saw,” recalled the aptly named William Wood, for whom Lincoln periodically worked as a teenager.27 Abe’s relative Dennis Hanks later remarked, “My, how he could chop! . . . If you heard his fellin’ trees in a clearin’ you would say there was three men at work by the way the trees fell.”28 But swinging an axe was not the only way to remove a tree from the dense forest. To save time for planting, farmers like the Lincolns learned they could use a process called girdling for some of the larger trees, especially walnuts, hickories, and beeches. Girdling, or “ring-barking,” involves stripping bark with its underlying xylem and phloem from completely around the circumference of the tree. Since xylem and phloem are the layers that transport water and nutrients to other parts of the tree, interrupting the line of cells kills the tree above the area girdled. Death of the tree takes time, so girdling is best used for preparing larger trees for removal years in the future.29


  ENGINEERING A LOG CABIN


  With stacks of trees dragged to their homestead clearing, building the cabin helped teach Abe more forest ecology, some basic mathematics, and even a little civil engineering. Constructing a log cabin was a combination of art, science, and seat-of-the-pants innovation based on what materials were available. Thomas built his Kentucky and Indiana cabins with strong hardwoods like white oak, although American chestnut could also be used if abundant. The shakes, or shingles, that made up the roof were usually tulip poplar or cedar. Other species of trees could be substituted if these were not available.30


  Abe rapidly learned the key factors in choosing appropriate trees for the cabin. While the Lincolns may not have had much choice, trees grown in higher elevations were preferable because they grew slower and thus had denser wood with tighter growth rings that resist cracking and warping as they dry. Cutting the logs in winter was also beneficial, as the cold months limited the amount of sap flowing, again resulting in lower-moisture logs that limit cracking as they dry. Depending on the species, cut trees were air-dried for one or two years. This is one reason the Lincolns lived in a primitive half-faced camp their first year, so they could stockpile newly cut trees for use in later construction.31 Without knowing the scientific details, Abe learned that trees produce their own natural decay resistance to ward off insects and fungi. Older trees have higher concentrations of these natural toxins, so the greater the heartwood the greater the protection. Faster-growing trees like pines generally have more sapwood, which makes them more susceptible to decay.


  Even a simple square or rectangular cabin is more complicated than stacking logs. The building lot had to be tamped to flatness, and the land around this rudimentary foundation had to be canted at a slight angle to ensure rainwater did not pool at the base of the cabin or seep inside. The first step was to lay the mudsill, thick and strong timbers serving as the lowest threshold supporting the foundation of the cabin. Then it was time to final cut and lay out the logs in the square or rectangular shape of the house. Thomas had several choices: round logs or hewn, various notch styles, covered windows or not, loft or no loft, and more, beginning with calculating how many logs were needed. The illiterate Thomas probably eyeballed the measurements, but long before they moved to Illinois Abe may have used a more precise calculation method, extrapolating from his limited formal schooling and autodidactic study. Lincoln later joked, however, that because of the unlimited forest available to a western pioneer building a log cabin, “when he commenced he didn’t know how much timber he would need, and when he had finished, he didn’t care how much he had used up.”32


  Once all the walls, gables, and fireplace were built, the whole house had to be chinked. No matter how tight you secure the logs to each other by hewing, shaping, and notching, there will be gaps that need to be filled to keep out rain, insects, and snakes. Abe added hay or horsehair to the local red clay as reinforcement while it dried, much like modern rebar strengthens the surrounding concrete.33


  AGRONOMY AND HYDROLOGY


  Survival of the family depended on the ability to produce adequate food for the household, and these became Abe’s initial lessons in agronomy. The first crops were planted while stumps were still in the fields, often carving paths around the remnants like a Zen Garden around boulders. Any suitable soil was chopped up and plowed so that seeds could be put in the ground as soon as possible. Abe took on this chore at a young age. “A boy that could not plow by the time he was eight, was not much of a boy,” offered one frontiersman.34 The Lincolns planted a hardy variety of corn as their first crop because it provided food for the family, additional fodder for any animals they might obtain, and could be sold for the cash needed to buy any household supplies they could not grow, hunt, or manufacture themselves.35 Wheat probably did not get planted for a few years as, ironically, the soil was initially too rich in nutrients.36 The Lincolns constantly battled weeds and resurgent tree shoots as the nascent corn, potatoes, greens, beans, peas, carrots, squash, cabbages, okra, and pumpkins struggled to get a foothold. While waiting for the food to grow, the family foraged. Abe learned which plants could be eaten safely, such as berries, sweet acorns called chinquapins, nuts, tubers, mushrooms, wild asparagus, plums, and herbs.37 Since berry patches also tended to attract bears, Lincoln learned to forage with his elder cousin John Hanks manning the family musket.38 Pioneer farmers like the Lincolns could get a lot of food out of a small piece of land if they were attentive. Given the calorie-burning hard labor that was the norm for frontier life, food tended to be simple, salty, and substantial (i.e., fatty).39


  Hunting was another necessary skill. Close relative Dennis Hanks remembers Thomas getting “no small amusement and pleasure” from hunting everything from turkeys to bears.40 The hunting gene apparently was not passed on to Abe, however, who after shooting and killing a turkey never again “pulled a trigger on any larger game.”41 Any game killed provided meat for food, fat for candles and grease, and buckskin for clothing.42 In the early 1800s game was plentiful, and Lincoln later recalled that the Little Pigeon Creek area was “a wild region, with many bears and other wild animals still in the woods.”43 In addition to bear, the family could count on bagging deer, opossum, squirrel, rabbit, boar, beaver, badger, and occasionally elk.44 An animal most pioneers tried to avoid was the panther—what today we call a mountain lion or cougar. On a trip back to his old Indiana homestead in 1846, Lincoln wrote a long poem, part of which recalled, “The panther’s scream, filled the night with fear / And bears preyed on the swine.”45


  Hydrology was also important. The availability of water for drinking, cooking, and washing was critical to a successful household, as was water for the animals and rudimentary irrigation. At Sinking Spring farm, abundant pure water was retrieved from the namesake karst spring. In karst topography, cracks appear in the rock as weak carbonic acid formed from carbon dioxide in the water leaches through the topsoil and slowly dissolves the underlying limestone. Eventually, a natural drainage system forms, leading to the spring spitting from the ground into a natural rock pit near the cabin. Any water not captured by the Lincolns seeped into the earth, eventually leaking into the Nolin River.46


  At Knob Creek, the stream provided convenient clean freshwater.47 At Little Pigeon Creek in Indiana, Thomas’s attempt to dig wells yielded water unusable unless boiled, and then still had particles to be strained before use.48 For drinking water, Abe had to hike a mile through the woods to fill buckets from a spring, then haul them back to the cabin twice a day.49


  One of the most critical shortages was salt, useful for both flavoring and preservation. Abe often went to the salt lick, a natural outcropping of rock providing essential elements such as phosphorus, sodium, calcium, iron, zinc, and essential trace elements like selenium. Because licks attracted wildlife, they were a great place to wait for deer, which to the deer’s misfortune, became dinner for the Lincolns.50 Salt was also used for preservation of meat because it inhibited the growth of microorganisms by drawing water out of the cells. This kept meat and vegetables from spoiling during long periods between successful hunts and harvests.51


  DEALING WITH DISEASE


  Death was a fact of life for pioneers. Abe’s sister Sarah died giving birth to her first child, who perished with her. Ague (a form of malaria), consumption (tuberculosis), cholera, and smallpox were common occur rences.52 Diseases that prematurely ended the lives of pioneers included many we have largely eradicated today but for which understanding of the cause was lacking in the nineteenth century: measles, mumps, chicken pox, smallpox, diphtheria, influenza, typhoid, tetanus, polio, and many others. Doctors did little more than prescribe herb pastes or attach leeches for bloodletting, so it was largely up to women like Abe’s mother, Nancy, and stepmother, Sarah, to handle illnesses in the family, for which they relied on a variety of home remedies derived from over two hundred kinds of herbs and roots.53 Castoreum extracted from the glands of beavers was also seen as a wonder cure for a variety of ailments.54


  Abe’s mother died from what pioneers variously called puking fever, the trembles, the staggers, or the slows because of its assorted symptoms. Most commonly, the disease was referred to as “the milk sick.” The disease was so prevalent that the names Milk Sick Ridge, Milk Sick Cove, and Milk Sick Holler are still found in the South.55 Early in October, Thomas and Elizabeth Sparrow, relatives of Nancy who had joined them in Indiana the previous year, died of the milk sickness. Within two weeks, Nancy began showing symptoms and, after a week of agony, died.56


  While the Lincolns and others knew vaguely it was associated with milk, no one had yet connected the disease with the ultimate source. Some had noticed the seasonality of the disease and that it seemed to occur more often in years in which natural forage vegetation was in short supply. Less than normal rain in 1818 had resulted in dusty conditions and low crop yields. As a result, the Lincolns’ livestock instinctively foraged for food wherever they could find it, often into the underbrush of the neighboring forest. What they found was a weedy plant now known to be white snakeroot (current scientific name Ageratina altissima).57


  While early observations suggesting plants as a source occurred before Nancy’s death, it was not until 1834 that a physician and scientist named Anna Pierce Hobbs Bixby learned the connection to white snakeroot and led a campaign to eradicate the weed from her Rock Creek, Illinois, community.58 Ohio farmer William J. Vermilya independently implicated white snakeroot in 1837. Given the lack of scientific infrastructure, these early discoveries were insufficient to settle the issue, and as late as 1841 the Kentucky legislature was offering $2,000 to anyone “who shall, within five years after the passage of this act” succeed in discovering “the true cause of the disease, now known to be caused by the poisonous effects of the wild, flowering white snakeroot transmitted by the milk, butter, and flesh of cattle consuming the plant.”59


  That “true cause” was a natural toxin called tremetone that remained active even after the plant was dried for hay. Sometimes farmers noticed listlessness, trembling, and peculiar odors in the breath of cattle, sheep, and horses. The tremetone easily passed into the milk, which was how most humans were exposed to the toxin.60 Milk sickness was not a pleasant disease. One of the symptoms is an acetone-like odor (similar to today’s nail polish remover). Persistent vomiting, abdominal pains, muscle stiffness, and eventually tremors, respiratory distress, and agonizing pain were obvious to the Lincoln family. Not seen was the intense inflammation of Nancy’s gastrointestinal tract, enlarged liver and kidneys, and swelling of her heart. Milk sickness was a painful death.61


  The definitive conclusion that milk sickness was caused by tremetone was not made until the early twentieth century.62 In 1818, all the preadolescent Abe could do was helplessly watch his mother die. Death from the lack of scientific knowledge was one reason Lincoln later supported the greater use of science in agriculture—and the broad dissemination of information to farms of all sizes throughout the nation.


  ON THE MOVE AGAIN


  In 1830 the Lincoln family abruptly abandoned their partially constructed new cabin and moved to Illinois.63 After fourteen years in Indiana, Thomas faced the usual reality: tilling the soil year after year oxidizes out organic matter and depletes the bacteria necessary for nutrient replenishment. The result is a dead soil unable to sustain crop growth.64


  Weather again affected the move. The wet spring made the 225-mile journey difficult. Road conditions could be summarized in a single word—mud. After a two-week trek in handmade oxen-pulled wooden wagons, they settled about ten miles west of Decatur, Illinois, on “the North side of the Sangamon river at the junction of the timber-land and prairie.”65


  Although now a legal adult, Lincoln trekked westward with his family and once again set to preparing the land, breaking the tough prairie soil, building a cabin, splitting fence rails, and putting crops in the ground. He was “the toughest looking man I ever saw,” observed one neighbor.66


  The Illinois landscape presented a distinct contrast from the land they had known on previous farms. They built their cabin on hillier ground in the central forest–grasslands transition where the native forest met the tallgrass prairie extending westward into the Great Plains.67 These fertile plains were leveled by glaciers during the last ice age, resulting in many square miles of flat land with rolling hills.68


  Without knowing the scientific terms, Lincoln discovered that the prairie provided a loamy soil called mollisol that is highly fertile and rich in calcium and magnesium. Unlike the overstressed thin soils of the East, prairie soils have a deep, organics-rich topsoil providing substantial nutrients for new crops. The dense forests had been replaced with wide grasslands.


  In Lincoln’s time, the tallgrass prairies were a complex ecosystem supporting a wide variety of wildlife, although the term tallgrass oversimplifies the high species diversity present on the native prairie.69 In contrast to today’s monocultures of corn, wheat, or soybeans, Lincoln’s prairie was a polyculture of many grasses dominated by big and little bluestem, Indian grass, prairie cord grass, dropseed, porcupine grass, sideoats grama, needle grass, and more. A native prairie in Lincoln’s time held about 150 kinds of grasses, with about ten dominating specialty niches.70 This diversity provides a more resilient natural resistance to diseases and insect pests while better preserving the topsoil layer in which crops are grown. Polycultures in general are better for natural water storage, nutrient recycling, pest control, and adaptivity.71


  Lincoln discovered that the bulk of tallgrass plants exists below the surface. Grasses several feet tall can have up to fourteen feet of roots extending into the earth. These roots store carbon, nourish the soil, increase bioproductivity, and prevent erosion while serving as a carbon sink for storing biomass below ground.72 Unfortunately for Lincoln, the tangled roots and deep mucky soil made plowing extremely difficult, often requiring joint oxen teams borrowed from neighbors to break the prairie for planting.73


  Cast-iron plows had been available since the late 1700s, although the Lincolns probably used a simple wooden plow for much of their time in Kentucky and Indiana. Cast iron was sturdier than wood, but the metal wore down over time and the brittleness of cast iron caused it to break on large rocks. Many farmers also shunned it because they thought the iron poisoned the soil. By the 1820s, a man named Jethro Wood invented a cast-iron plow with separate parts such that those most exposed to wear and breakage could easily be replaced in the field.74 Already, technology was making its way into agriculture on a rudimentary level.


  To Lincoln’s misfortune, the invention of the steel plow by transplanted Illinoisan John Deere did not occur until long after Lincoln had left the farm. Deere’s plow more easily shed the soil as the moldboard moved through it, thus saving hours of backbreaking labor. With these improvements, steel plows halved the number of oxen or horses needed over iron plows.75 Lincoln followed these developments attentively, later promoting plow advancements in his science lectures. He may not have been consciously thinking about it at the time, but Lincoln was absorbing the key scientific and technological knowledge he came to encourage later in life.


  Then the bane of farmers—extreme weather—again made their lives difficult. Years earlier, they left Kentucky after the “year without a summer”; now they faced the “winter of deep snow.”


  In 1830, soon after arriving in Illinois, a desperate summer besieged the family with swarms of disease-laden mosquitoes the locals called gallnippers. Many of the extended Lincoln family were inflicted with ague, a broad name for malaria characterized by chills, fevers, and profuse sweating. By the time they recovered their health, winter had hit with a vengeance. The first flakes fell in early December, dumping three feet of snow that was rapidly covered by a thick crust of ice made thicker with nineteen subsequent storms.76 Soon, snow drifts deep enough to cover fence rails trapped the family in their cabin. Temperatures fell below zero repeatedly. Unable to be forage or be fed, the Lincolns’ livestock starved to death, often simply freezing in place.


  Eventually, the situation became so dire that Lincoln was sent out to ask their neighbor, Sheriff William Warnick, for spare food. Crossing the frozen Sangamon River, Lincoln slipped and got his feet wet. By the time he reached the Warnick cabin two miles away, his feet were frostbitten. Mrs. Warnick kept Lincoln at the cabin for over a week and applied a mixture of “goose grease, skunk oil, and rabbit fat” until he was able to walk again.77


  A welcome spring brought relief from the cold and snow, but then the massive snowmelt engorged rivers and streams, flooding the lowlands and turning the roads into impassable mud. After this trying introduction to Illinois, Thomas Lincoln decided he was better off in Indiana and started back east. He got as far as Coles County in eastern Illinois and remained there the rest of his life, sharing their larger “saddlebag” log cabin with as many as eighteen members of the extended family. Rather than move with them, Lincoln finally set out to make a life of his own, soon settling in New Salem.


  BEGINNINGS OF THE INDUSTRIAL-AGRONOMIC SPLIT


  Lincoln’s farming experience could be characterized as pioneer exploitation. Land was cleared and crops were planted, not for the long term but only until the land was no longer optimum. Then the homesteader moved to the next plot of land, often in the next state being carved out of the Northwest Territories. This was subsistence farming on the frontier.78


  In slaveholding states, the opposite trend occurred. Small farms were acquired by rich planters and turned into plantations. Tobacco, sugar beets, and cotton grew to take up thousands, then millions, of acres, leading to significant soil nutrient depletion and destructive disease infestations.79 Slave labor became the mainstay for cultivating such huge expanses, the powerful plantation interests disdaining industrialization as encouraging a more democratic society. The inherent conflict between individual farms and shops of free men paid for their labor versus aristocratic plantations relying on forced slave labor set up contrasts in the moral, economic, and technological systems that seemed unsolvable without violent upheaval.80


  Industrialization had reached the United States soon after the colonies had successfully split from the British crown. In 1789, Samuel Slater had memorized the plans of an English textile mill and opened a cotton-spinning plant in Rhode Island.81 Within two decades, hundreds of such mills spread out across New England, and textile production rapidly grew to be the new nation’s largest industry. While small farms still dominated the northern states, the concept of factories began taking hold. The cotton production of the South fed the textile mills of the North.


  When the Lincolns lived in rural Kentucky and Indiana, the most they saw of industrialization was a blacksmith who could forge iron plows, horseshoes, tools, and household goods. Over time, industrialization gradually expanded west through the new states organized as Ohio, Indiana, Illinois, Michigan, and Wisconsin. Mechanization of farmwork advanced as Deere’s new plow, McCormick’s reaper, and other industrial enhancements made farming easier and more efficient. Lincoln was a spectator to these events as he grew up, but he slowly realized that internal and personal improvements were necessary if the frontier and its people were to reach their full potential. Lincoln’s eyes were opening to a rapidly changing world.


  As an adult, Lincoln abandoned his reliance on the soil and reaped the greener pastures of law and politics. He never again tilled the land, but he had grown an appreciation of the need for more systematic approaches to farming. He would become a champion of scientific farming and technological improvements for the rest of his life.82


  In a moment of exasperation while hired out to the
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