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Preface

THEN WHAT COULD DEATH DO if thou shouldst depart, leaving thee living in posterity? This line from Shakespeare’s sixth sonnet epitomizes people’s perception of heredity. Distinct characteristics in parents reappear in their offspring, “living in posterity” from one generation to the next. The resemblance of offspring to their parents is readily observable in plants, animals, and humans. Yet for most of human history, no one knew quite how inheritance works. Over the course of millennia, farmers bred animals and plants to be more productive and desirable, choosing those with the best inherited characteristics as parents for each subsequent generation. Countless people dreaded so-called family curses: serious medical disorders that appeared through multiple generations in extended families in some but not all individuals, sometimes in every generation, sometimes skipping generations. Despite innumerable observations of heredity, no one noticed how it consistently portrays an elegant mathematical pattern, hiding in plain sight. The story of its discovery, neglect, and then rediscovery is one of the most intriguing in the history of science, tracing its origin to a nineteenth-century Augustinian friar named Gregor Mendel.

For me, the discovery of Mendel’s genius was an epiphany. As an undergraduate university student, I was trying to decide whether to follow a four-generation tradition in my family of professional artists or another family tradition of medicine. I had enrolled in a university course in genetics, part of the required curriculum for premedical education. My professor was a consummate scientist, dedicated to his students and his scientific research, his name James Farmer. I can still hear in my mind his deep baritone voice permeating the classroom of 250 students, captivating my attention in every lecture. The first topic of the class was Mendel’s experiments and how the theory he inferred from them founded the science of genetics. As students, we scrutinized his experiments in detail, exploring how he planned their design and how he analyzed the epic numerical data he collected for eight years to develop what is now known as Mendelian genetics, the fundamental principles of inheritance.

Mendel’s experiments were to me like a masterwork of fine art—logical, symmetrical, and exquisitely beautiful. We were not required to read Mendel’s article, but I did so on my own. I could almost hear Mendel’s voice as a teacher, telling his students beforehand the patterns to seek, providing the numerical evidence, and then reiterating those patterns to show how they emerged from the numbers. I knew at that moment that I wanted to be a geneticist—and a teacher.

Dr. Farmer somehow perceived my fascination and invited me to be his research assistant. For two years, I spent hours in his laboratory, observing thousands of fruit flies I had anesthetized with ether, allowing them to sleep safely for about fifteen minutes on a pane of glass as I sorted them with a paintbrush under a dissecting microscope according to their different eye colors. I tabulated the numbers, sometimes in the hundreds, before returning them to the bottles where we kept them. Among those flies, patterns resembling those Mendel observed in his pea experiments emerged quite literally before my eyes as I discovered and documented scientific phenomena that no one had previously observed. I soon found that discovering something new and meaningful about nature is what drives scientists to be so passionate about their work. My first publication came from that undergraduate-student research.1

I began voraciously reading books and articles on genetics. In doing so, I realized the motivational power of biographies. I read three that were especially influential. One was by Evelyn Fox Keller, A Feeling for the Organism, an appropriately titled biography of Barbara McClintock, whose experimental genius and extraordinary observations led her to deduce how segments of DNA could move within genomes, her work based on the foundation Mendel had laid.2 She received the 1983 Nobel Prize in Physiology or Medicine because her discoveries in the corn plant applied to humans, just as Mendel’s discoveries in the pea plant also applied to humans. Another book I read carries the title Facing Starvation by Lennard Bickel. It is a biography of Norman Borlaug, recipient of the 1970 Nobel Peace Prize for his applications of Mendelian genetics in wheat, leading to astounding increases in food production in impoverished parts of the world, now known as the green revolution.3

I chose to pursue plant genetics in graduate school, inspired in large part by these biographies of McClintock and Borlaug. I later was fortunate to spend one-on-one time with each of them while I was a graduate student. Although I had chosen genetics as my career, I had not abandoned my ambitions as an artist. The time I spent with Borlaug was in my studio as he posed for a commissioned portrait bust I made of him. That bronze statue is now on exhibit in Borlaug Hall on the University of Minnesota campus and another bronze casting at the Centro de Investigaciones Agrícolas del Noroeste (CIANO), a scientific research institute in Mexico where Borlaug conducted much of his innovative research in wheat.

I have continued my career as an artist. The book you are now reading contains several of my illustrations of people, places, and topics important to Mendel, some of them held in the permanent collection of the Mendelianum of the Moravian Museum in Brno, the city where Mendel lived for most of his life. It is a lovely city, the historic capital of the Moravian region in what is now the Czech Republic.

The other influential biography I read was on Mendel. The author, Hugo Iltis, was a high school teacher in the early twentieth century in Brno. Several of the people who knew Mendel were still alive at the time, and Iltis personally interviewed as many as he could. Others sent him letters with their reminiscences. He assembled documents found at the monastery where Mendel lived, at the University of Vienna where he studied, in the school buildings and institutes where he taught and worked, and in the homes of his family members and friends. Iltis wrote the book in his native German, published in 1924.4 The version I read is an English translation published in 1966.5

Inspired by Iltis’s biography, I visited the place where Mendel lived and conducted his famous experiments. It felt like a pilgrimage, largely because Mendel’s life and contributions had become so meaningful to me but also enhanced by the fact that the site was an old fourteenth-century monastery. As my colleague, professor and artist Marcus Vincent, and I arrived, Anna Matalová greeted us at the door. She was head of the Mendelianum, a museum and archive dedicated to Mendel. Although we had never met before that day, she promptly set aside her work to lead us on a personal tour. I had read in Iltis’s biography that Mendel owned books by Charles Darwin and had made annotations in them. At my request, Dr. Matalová retrieved several of those books from the vault, including his personal copy of Darwin’s Origin of Species. With her permission, I photographed Mendel’s annotations in those books. This was the beginning of what turned out to be a productive research career on Mendel, encouraged and facilitated by Dr. Matalová for the past twenty-eight years. She is one of the finest, most gracious, and most supportive scholars I have met. I unhesitatingly dedicate this book to her.

Why write a new book on Mendel? Importantly, it is unique in several ways. It is much more concise in scope and detail than the three standard scholarly biographies, all of which are exceptional. The first of these is the one by Iltis I mentioned a moment ago. The second is a superb book titled Gregor Mendel: The First Geneticist by Vítězslav Orel, an English translation of Orel’s original biography in Czech, published in 1996.6 Orel was one of the world’s foremost scholars on Mendel and head of the Mendelianum who preceded Dr. Matalová in that role. The book, unfortunately, is no longer in print. The third is an exhaustively researched and detailed two-volume work titled Solitude of a Humble Genius by Jan Klein and Norman Klein. The first volume, consisting of Mendel’s early years, was published in 2013.7 At the time of this writing, the second volume has yet to be pub-lished but is highly anticipated by those of us who study Mendel’s history. I have relied heavily on all three of these extensive biographies while writing this book and express my unbounded gratitude to their authors, two of whom, Iltis and Orel, are now deceased. Two other books have been especially helpful: Origins of Mendelism by Robert Olby8 and The Origin of Genetics: A Mendel Source Book by Curt Stern and Eva Sherwood.9 Several popular biographies are also available, some as stand-alone books, others as short sections of more expansive books, and a few as books for children. Countless historical articles and brief biographies of Mendel are likewise available in a wide range of formats and languages—and a wide range of accuracy.

The book you are now reading is considerably shorter than the standard biographies, readable in a few hours. Its intended audience is casual readers, especially those who may have limited scientific backgrounds. It adheres to the high standards of scientific and historical accuracy evident in the standard biographies, an aspect that is especially important given the extent of inaccuracy and embellishment that is unfortunately prevalent in many accounts related to Mendel, a tendency Orel referred to as “Mendelian mythmaking.”10

Another aspect of this book is its inclusion of new information on Mendel’s history that continues to emerge, fueled by a powerful resurgence of research in recent years. I am honored to be immersed in that research. In this book, you will read new perspectives founded in my own studies and those of exceptional scientists and historians who willingly work with me as we jointly share our discoveries and insights. Several of them have coauthored articles and books with me. To all of them, I extend my gratitude. Most notably, I wish to acknowledge the assistance of Scott Abbott with German–English translation and the graciousness of Anna Matalová, Eva Matalová, and Jiří Sekerák, the current head of the Mendelianum, for reviewing the manuscript.

I also thank the editors and staff at Prometheus Books and Rowman & Littlefield for their exceptional professionalism, expertise, and assistance. Jonathan Kurtz, executive editor of Prometheus Books, has been especially encouraging and passionate in support of this book. His efforts have truly made it possible. I am also grateful to Nicole Carty and Bruce Owens for their exceptional editing.

Finally, the timing of this book celebrates a magnificent event. Mendel was born in July 1822 (the day of his birth is disputed, as you will soon read). The year 2022, therefore, is the bicentennial of his birth, with events scheduled throughout the year. This book is one of several publications commemorating this bicentennial.

Daniel J. Fairbanks

September 2021





Prologue

A Misty Winter Evening

A THICK FOG SETTLED IN the cold and still air of Moravia’s largest city, nestled among gentle hills in the geographic center of the European continent. The day was Wednesday, January 11, 1865, the high temperature barely above freezing. By early afternoon, according to the local weather report, Sonnenschein (sunshine) made a fleeting appearance, only to disappear as the heavy mist returned shortly thereafter.1 As darkness fell, several dozen men carefully traversed their varied paths through the icy cobbled streets, relying on freshly kindled gas lamps as guiding beacons. They arrived one by one from various directions at a prominent building housing a school known as the Realschule. Rows of arched windows adorned the four-story exterior, its Italian-style architecture reminiscent of Florence’s Medici Palace (figure P1). As the time arrived, bronze bells tolled within the domed campanile, their resonance permeating the shrouded air to mark the hour.

The attendees were of two cultures. Some had Czech surnames, others German. Their city, situated on the main thoroughfare between Prague and Vienna, likewise bore two names reflecting the two principal ethnicities of its inhabitants. Those who spoke Czech called it Brno, the first three consonants squeezed into a syllable with no vowel to separate them, the terminal “o” elongated. Its German name was Brünn, the guttural “r” and umlauted “ü” dominating the pronunciation with a gravelly sound. The meeting would be in German, the principal language of the Austrian Empire.

The city bustled with powerful nineteenth-century industrial expansion, its growth extending well beyond the remnants of the old town walls. A towering Gothic cathedral, bearing the names of Saints Peter and Paul, crowned a hill near the old-town center, overseeing onion-dome steeples punctuating the skyline throughout the city. Their collective presence proclaimed the city’s predominant faith as Roman Catholicism. A massive medieval fortress topped an even higher hill, known alternatively in the two languages as the Špilberk or Spielberg Castle. With austere walls faced in pale-yellow stucco, and barred windows reminiscent of its time as one of Europe’s most dreaded prisons, it cast an ominous presence over the surrounding countryside.


[image: Figure P1. The Realschule, a school where Gregor Mendel and Alexander Makowsky taught science and where the Natural Science Society convened for its monthly meetings. Drawing by Daniel J. Fairbanks from sketches and photographs on-site, sepia pastel on paper. Collection of the Mendelianum, Moravian Museum, Brno.]
Figure P1. The Realschule, a school where Gregor Mendel and Alexander Makowsky taught science and where the Natural Science Society convened for its monthly meetings. Drawing by Daniel J. Fairbanks from sketches and photographs on-site, sepia pastel on paper. Collection of the Mendelianum, Moravian Museum, Brno.



The men on that cold and foggy evening gathered for the monthly meeting of the Natural Science Society in Brünn. The organization was still young, at the beginning of its fourth year. Even so, it was astoundingly popular with almost 300 names on its membership roster. Accompanying each name was the individual’s profession—schoolteachers, professors, physicians, engineers, pharmacists, bankers, attorneys, accountants, government officials, military officers, innkeepers, clergy, and manufacturers of a wide range of products. All had a passion for science, some by profession, others by avocation or curiosity.

The featured speaker that January evening was one of the society’s founding members, Alexander Makowsky, a gentleman with straight dark hair, slicked and combed back, his bushy moustache merging into equally bushy sideburns. He commanded high esteem as an accomplished botanist, geologist, and science teacher at the Realschule. His chosen topic was sweeping Europe like an intellectual tsunami, bound to elicit vigorous discussion—Charles Darwin’s book On the Origin of Species.

As a skilled teacher, Makowsky knew how to captivate an audience. His words were passionate as he advocated for Darwin’s book, quoting well-chosen passages from a recent German translation. “These, meine Herren!” he emphatically concluded, “are generally the main features of Darwinian theory, whose difficulties, however, the author himself could not conceal. As much as it may stand in contradiction to past views, it has at least the same legitimacy as the contrary view that species are immutable products of nature. It makes natural science no less impossible, than did astronomy, when it was discovered that the earth moves.”2

Sitting in the audience was a Roman Catholic priest—his name Gregor Mendel. He too was a founding member of the society. Makowsky was his close friend and scientific collaborator. Twenty-one years earlier, Mendel had joined the Augustinian Order of St. Thomas located in a monastery on the western outskirts of town. The members of his order were friars, not monks, dedicating themselves to secular learning, scholarship, and teaching, especially in philosophy and the sciences. Several were highly educated and internationally renowned. Like his friend Makowsky, Mendel was a science teacher at the Realschule (figure P2).

The friars of the St. Thomas Monastery shunned the cloistered devotional environment of monastic hermits, preferring academic research, teaching, and service to the people. They were visible and admired not only in the city but throughout the surrounding region as well. They served as professors and administrators at schools and universities, board members of prominent businesses and organizations, overseers of the monastery’s large agricultural holdings, and participants in scholarly societies, as was the case for Mendel this evening.

Makowsky’s presentation was familiar territory for Mendel, who was an experienced physicist, mathematician, botanist, and science teacher. He had studied at the University of Vienna under Professor Franz Unger, a world-renowned botanist and paleontologist who popularized organic evolution in a series of newspaper articles and in a magnificent book with hand-tinted lithographs depicting how fossilized plants and animals appeared when they lived eons ago during the earth’s ancient geologic periods. Under Unger’s tutelage, Mendel had studied biological evolution seven years before Darwin’s Origin of Species was published. When the book appeared in German translation, Mendel acquired his own copy and read it, annotating passages he found relevant to his work. Makowsky quoted from this same translation during his speech, highlighting several of the same topics Mendel had marked.3


[image: Figure P2. Members of the Realschule faculty, Alexander Makowsky standing left of center, Gregor Mendel seated on the right. This photo was taken during the 1864–1865 academic year, the same year when Mendel and Makowsky presented their lectures to the Natural Science Society. Period photograph, collection of the Mendelianum, Moravian Museum, Brno, Czech Republic, public domain.]
Figure P2. Members of the Realschule faculty, Alexander Makowsky standing left of center, Gregor Mendel seated on the right. This photo was taken during the 1864–1865 academic year, the same year when Mendel and Makowsky presented their lectures to the Natural Science Society. Period photograph, collection of the Mendelianum, Moravian Museum, Brno, Czech Republic, public domain.



The dichotomy pitting evolution against the traditional view that all species were fixed from the time of creation had come painfully close to Mendel. In Vienna, he witnessed firsthand a series of vitriolic attacks by Sebastian Brunner against the evolutionary teachings of his professors. Brunner was a prominent Catholic priest, born and schooled in Vienna, a prolific author, professor of theology, poet, witty satirist, and gifted orator—also an anti-Semite and vocal defender of strict Catholic orthodoxy.

Brunner had appointed himself as a modern Ezekiel, a watchman warning Vienna’s citizenry of the twin evils of secular science and pantheism, which he believed were corrupting his native city. In a newspaper headline, he christened Professor Unger as “Isis Priest and Philistine,” sarcastically declaring that Vienna’s botanists “do everything they can to make themselves into plants of botanical learning that can be smelt from afar—and place themselves voluntarily into the eternally stinking dung-bed of the pantheistic world view, which nevertheless fosters a certain richness of blossoms.”4

Through much effort, Mendel had established himself as one of those Viennese botanists. As his time at the University of Vienna was drawing to a close, Mendel’s professors and colleagues elected him as a full member of the prestigious Imperial-Royal Zoological-Botanical Society in Vienna. He presented his research to its membership in the monthly meetings and published his first two scientific articles in the annals of its journal.

As an avowed and freethinking scientist, Mendel could not evade official scrutiny of his intellectual pursuits. News of increasing intellectualism and secularization in Austrian monasteries had reached the Vatican. Pope Pius IX charged Prince Friedrich Johann Jacob Celestin von Schwarzenberg, cardinal of the Holy Roman Church and archbishop of Prague, to carry out “visitations” at Austrian monasteries to purge them of humanistic philosophy and science. The cardinal assigned the task for the St. Thomas Monastery to the bishop of Brünn, Anton Ernst von Schaffgotsch, a staunch purveyor of orthodoxy who was already suspicious of Mendel and his erudite brethren.

The visitation was, in fact, the culmination of a lengthy investigation dragging on for more than a year. In the end, Schaffgotsch issued a scathing report, penned in Latin, insisting that the St. Thomas Monastery be disbanded. His missive declared, “In the house tending to the Rule of Saint Augustine reigns a secular spirit which the few lappets of the Augustinian habit fail to cover up,” which had extinguished “the last ray of spiritual life.” The bishop singled out Mendel as one who “studies profane sciences at a worldly establishment in Vienna at the expense of the monastery to become a professor of said sciences at a state institution.”5 Cardinal Schwarzenberg endorsed the bishop’s demand for dissolution the community of friars to which Mendel belonged and delivered it to the Vatican for final approval. It languished there for years, interminably mired in administrative limbo.

As the year 1865 opened, the perception that science posed a threat to church authority had escalated well beyond the Austrian Empire. Barely a month before Makowsky’s lecture on Darwin, Pope Pius IX issued from the Vatican his famed encyclical, the “Syllabus of Errors,” a list of eighty heresies that threatened Christianity, among them the infusion of rationalism, naturalism, pantheism, and liberalism into science.

The rising popularity of Darwin’s theory was a principal undercurrent prompting the pope’s encyclical. Troubled by the threat the encyclical posed to science, Thomas Henry Huxley, Darwin’s trusted friend and colleague, hastily penned a rebuke infused with moral outrage, published on the last day of the year in 1864. He concluded his exposé with praise for the growing body of scientists: “Since the world began, there never has been so deep a reverence for truth, … so earnest a desire to build up some theory of this wonderful universe … as among the scientific workers of this age and generation.”6

Against this backdrop, Mendel would be the next featured speaker in the Brünn Natural Science Society’s monthly meetings—a devout priest speaking on science. His presentation was ambitious, so extensive that it occupied two full monthly sessions: February 8 and March 8, 1865. In the first of these two lectures, Mendel presented an account of meticulously designed experiments he had conducted over a period of eight years on an epic scale. In the second, he proposed a sweeping theory synthesized from the results. His experimental organism was the common garden pea. His approach flowed with mathematical sophistication, an analysis of exhaustive numerical data to buttress his theoretical inferences. The topic logically followed Makowsky’s January presentation, clarifying the role of hybridization and heredity in the evolution of new species, a topic Darwin had addressed at length in the eighth chapter of Origin of Species, the chapter Mendel annotated more than any other in his personal copy of the book.

Based on the data he collected, Mendel explained how fertilization must operate at the level of cells, surmising that two cells must unite, one from the female parent and one from the male, each contributing hereditary elements equally to the offspring. This was a theoretical leap at the time. Mendel’s professor, Franz Unger, had postulated such parental equality, but others disputed it. Among the detractors was Mendel’s other botany professor at the University of Vienna, Eduard Fenzl, who argued that heredity was purely paternal, the female serving simply as a nurse to the heredity-bearing pollen.

Never had such a massive amount of data as Mendel’s definitively confirmed the hypothesis of parental equality and refuted the notion of strict paternal inheritance. Mendel’s conclusion ultimately proved accurate not only for plants but also for animals and humans: one egg cell unites with one sperm cell at fertilization, both contributing to the offspring.

This inference, based on abundant evidence, was a major discovery. But it was only the beginning of a sweeping theory Mendel presented to his colleagues. Two other monumental achievements emerged from his work, constituting a framework that would ultimately reveal the continuity of life. The first was his deduction that underlying material units conferred inherited traits. He named these units “formative elements” (bildungsfähige Elemente) and emphasized their “material nature” (materielle Beschaffenheit). We now call these formative elements genes, their material nature DNA. The second was his mathematical extrapolation of the fundamental principles of heredity—the laws that govern how offspring inherit those elements from their parents, generation after generation.

No one, including Mendel, realized at the time the magnitude of his discovery. Thirty-five years later, at the dawn of the twentieth century, his experiments and his theory would be rediscovered—sixteen years after his death. Soon thereafter, his growing number of disciples, self-named as Mendelians, employed it to establish a science so novel that it required a new name: genetics.

It is often said that Mendel’s lectures fell on deaf ears. One author went so far as to characterize his lectures as “the throwing of pearls before swine.”7 Another claimed,


Stolidly the audience had listened. Just as stolidly it has risen and dispersed down the cold, moonlit streets of Brünn. No one had ventured a question, not a single heartbeat had quickened. In the little schoolroom one of the greatest scientific discoveries of the nineteenth century had just been enunciated by a professional teacher with an elaborate array of evidence. Not a solitary soul had understood him.8



Contemporary accounts tell a less dramatic story. In a newspaper article recounting the February presentation, the author reported, “That the theme of the lecture was well chosen and the exposition of it entirely satisfactory was shown by the lively participation of the audience.”9 The March report was similar, recounting how Mendel explained the role of cells in fertilization and that his lecture was “very well received.”10 In another newspaper article consisting of the minutes of the March lecture, the author astutely noted that Mendel’s “large number of ingenious experiments, supported by the best achievements, should contribute not a little to the explanation of this process, which has hitherto been imprecisely observed.”11

Mendel himself was less optimistic. “I knew the results I had obtained were not easily compatible with our contemporary scientific knowledge,” he wrote to a colleague, and “I encountered, as was to be expected, divided opinion.”12 The text of Mendel’s lectures appeared in print in 1866 in the society’s journal, an article that is now a classic in the history of science. Its value is not only scientific. In 2019, a rare original reprint, one of forty delivered to Mendel, commanded 287,250 British pounds by auction, the equivalent of approximately 357,000 U.S. dollars.13

Neither Mendel nor any of his contemporaries realized how revolutionary his theory was. Unlike Darwin, who witnessed his theory achieve immediate worldwide fame (and infamy), Mendel would never know how powerfully his theory would impact science—and humanity. “The laws governing inheritance are quite unknown,” Darwin lamented just a few pages into the first chapter of Origin of Species.14 By 1865, Mendel had discovered and presented those laws, which ultimately would bridge the most gaping chasm in Darwin’s theory—belatedly years after both Mendel and Darwin had died.

In a twist of coincidence, Darwin devised his own ill-fated hypothesis of inheritance that same year, 1865, which he named with words conveying his own uncertainty: “the provisional hypothesis of pangenesis.” A few years later, Mendel learned of Darwin’s hypothesis when he read a German translation of the book wherein Darwin proposed it. Mendel’s copy of the book contains his handwritten note of reserved cynicism: sich einem Eindrucke ohne Reflexion hingeben, “to indulge in an impression without reflection.”15

When Mendelism and Darwinism finally converged in the twentieth century, the unified theory that emerged would be hailed as the “modern synthesis,” one of the most momentous revolutions in science. Not only was this synthesis a theoretical tour de force, but it also spurred countless advances to benefit human health, world food production, and the global economy. Nearly everyone on the planet has immensely benefited from these advances, most unknowingly.

Through the years, Mendel’s experiments and his theory generated controversies that have risen and fallen. Early in the twentieth century, a group of influential scholars elevated his experiments and his theory to the highest echelon of scientific achievement; others pilloried Mendel with accusations of fraud.16 Throughout modern history, proponents and detractors alike have interwoven Mendel’s theory into their own worldviews, fueling the flames of disputes and prolonging political battles. A few courageous scientists under Stalin’s dictatorial regime were imprisoned, several choosing to sacrifice their lives rather than renounce their acceptance of Mendelism. As their leader, Nicolai Vavilov, proclaimed, “We shall go to the pyre, we shall burn, but we shall not retreat from our convictions.”17 Vavilov was true to his word, paying the price of those convictions with his life when he died of malnutrition as a political prisoner. Mendel’s theory has served as the foundation for some of history’s greatest scientific advancements while alternatively being improperly co-opted to justify some of the world’s most horrendous atrocities.

This book commemorates Mendel’s 200th birthday (July 22, 1822), highlighting his life, his groundbreaking discoveries, and the theory of the gene he synthesized from them—a theory that has endured as one of the most powerful achievements in science. His contemporaries often bear posthumous ridicule for their failure to grasp the magnitude of his discovery and its pioneering implications. Yet they can hardly be blamed. Despite the eloquence and lucidity of Mendel’s presentation, even modern readers struggle to understand it. A key purpose of this book is to interpret Mendel’s discovery and his theory in a manner that makes sense to casual readers, especially those whose background in science may be limited. The book also untangles some of the many myths that shroud Mendel, his history, and his scientific accomplishments, setting them in the context of his time and revealing who he was, what he discovered, and what he really said.





From Poverty to Priesthood 1


To dispel the dark power of superstition that weighs heavy on the earth

—JOHANN MENDEL



THE SERENITY OF THE SILESIAN FARMLANDS in the early nineteenth century, straddling what is now the border between the Czech Republic and Poland, belied a troubled region pushed and pulled by empires on all sides. The land and its people had at various times been under Hungarian, Germanic, Prussian, and Austrian rule. The Napoleonic Wars, which dragged much of central Europe into seemingly unending bloodshed, had concluded a mere seven years earlier. Now, in 1822, a negotiated border divided the region into Prussian Silesia on the north and Austrian Silesia to the south. A dialectic mixture of languages permeated the streets of its cities and towns. A small ethnic-German town, known at the time as Heinzendorf, hugged the southern border of Austrian Silesia, the much larger region of Moravia to the south. Today, the town is in the Czech Republic and carries the name Hynčice.1 It was then and is now an elongated group of homes, all close to a central road paralleling a stream, with cultivated fields bordering the settled area.

Rosina and Anton Mendel resided in one of those homes, number 58 on the town’s map, where they made a meager yet sustainable living (figure 1.1). Anton had been a soldier in the Napoleonic Wars, although little is known of his military experience other than his early discharge in 1816 after Napoleon’s defeat. Rosina and Anton married in 1818, welcoming their first child in 1820, a daughter whom they named Veronika. In July 1822, Rosina gave birth to a boy, his chosen name Johann. The exact date of his birth has been disputed as either July 20 or 22. Records in the village church list his birthday and baptism as July 20, along with birth and baptismal records for several other infants born in 1822. Record keeping at the time was imprecise, with little certainty to identify whether or not each child was actually born on the day listed in the records. Mendel himself consistently claimed July 22 as his birth date, the day when he and his family celebrated it. That same day was also meaningful as the Magdalenentag, the Feastday of St. Mary Magdalene.2


[image: Figure 1.1. Mendel’s childhood home in Heinzendorf near what was then the southern border of Austrian Silesia. Drawing by Daniel J. Fairbanks from sketches, a painting, and photographs, sepia ink and pastel on paper. Collection of the artist.]
Figure 1.1. Mendel’s childhood home in Heinzendorf near what was then the southern border of Austrian Silesia. Drawing by Daniel J. Fairbanks from sketches, a painting, and photographs, sepia ink and pastel on paper. Collection of the artist.



Three of Rosina and Anton’s children lived to adulthood: Veronika and Johann were older, and Theresia, born in 1829, was nine years younger than her sister and seven years younger than her brother (figure 1.2). Two daughters died early in life. The first, named Rosina after her mother, was born in 1825 and died as a toddler in 1828. Another daughter, also named Rosina after her mother and deceased sister, was born in 1831. She died just thirty-three days after her birth.3 Veronika and Johann were old enough to comprehend the loss of their two sisters and undoubtedly suffered terrible grief.



[image: Figure 1.2. Gregor Johann Mendel and his two surviving sisters in order of age as they appeared in adulthood, Veronika Mendel Sturm (left), Gregor Johann Mendel (center), and Theresia Mendel Schindler (right). Drawings by Daniel J. Fairbanks from historic photographs, sepia pastel on paper. Collection of the artist.]
Figure 1.2. Gregor Johann Mendel and his two surviving sisters in order of age as they appeared in adulthood, Veronika Mendel Sturm (left), Gregor Johann Mendel (center), and Theresia Mendel Schindler (right). Drawings by Daniel J. Fairbanks from historic photographs, sepia pastel on paper. Collection of the artist.



The family was Roman Catholic, as were most of the villagers in the surrounding area. Although Protestantism (mostly Lutheran) and Judaism had been allowed to expand in the Austrian Empire, Roman Catholicism still reigned as the dominant religion. And it would dominate Johann’s life. He and his family attended services in the small Church of Saints Peter and Paul in Groß Petersdorf (Vražné), a village that borders Heinzendorf (figure 1.3). Twenty-one years later, he would assume the monastic name Gregor when he joined the Augustinian Order of St. Thomas.
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Figure 1.3. The Church of Saints Peter and Paul in Groß Petersdorf (Vražné), a short distance from Mendel’s childhood home. Drawing by Daniel J. Fairbanks from sketches and photographs, sepia ink and pastel on paper. Collection of the artist.



Farming, raising animals, beekeeping, gardening, and fruit-tree cultivation captivated much of Johann’s childhood, as these were his family’s means for providing food and making a living. He would pursue these interests throughout his life, tending gardens and beehives and managing the agricultural holdings of his monastery when he became its abbot. Johann’s mother’s sister had married his father’s brother, and they lived nearby, sharing the farmland and duties. Consequently, Johann and his sisters were raised alongside their double-first cousins.

Elementary education was free and compulsory, combined with religious instruction. Johann and his sisters attended the local school where they studied under two teachers, Pfarrer Johann Schreiber, who was also the local priest, and Thomas Makitta, a certified teacher and by then an elderly man who had been at the school for decades, teaching not only the Mendel children but also their parents when they were children.

As the only son in the family, Johann faced a dilemma from the days of his childhood. Should he remain on the family farm, eventually taking it over, or pursue his education away from home? His teachers recognized how precocious the eleven-year-old boy was, and they persuaded his parents that he should enroll for a year at a Hauptschule, a boarding school for intellectually gifted students. The school had an excellent reputation, accepting only the most accomplished pupils on the recommendation of their teachers. Two other students from Heinzendorf had attended and done well. There was every expectation that young Johann would excel there also.

The decision challenged his parents. Boarding school came at a high price, a financial sacrifice that most rural families could not afford. The school was in the Piarist Monastery in nearby Leipnik (Lipník), and tuition was free, but the family struggled to assemble the resources needed to support his room and board.

The monastery consists of a large rectangular set of connected buildings with two interior courtyards, attached to the Church of St. Francis of Assisi, its tall and pointed belfry in Italian style dominating the skyline of the town center (figure 1.4). Here Johann first became acquainted with Czech culture and language. The Silesian dialect of German was the language of his home village. Yet in Leipnik, only a third of the citizens spoke German; the majority spoke Czech.4

Johann performed exceptionally well, with grades listed as eminens (Latin for “eminent”) and a side notation in German, erster Prämiant seiner Klasse, “first prize for his class.”5 His performance qualified him to enter the Gymnasium in Troppau (Opava), where he enrolled in December 1834 at the age of twelve. The school’s headmaster was Ferdinand Schaumann, a friar from the Augustinian Order of St. Thomas in Brünn, who had been assigned to the post in Troppau. Such assignments for members of the St. Thomas Monastery were common. Johann would eventually join the same order and spend much of his career as a schoolteacher. At the Troppau Gymnasium, he consistently scored among the top students, his designation prima classis cum eminentia, “first class with eminence.”6


[image: Figure 1.4. The Piarist Monastery and Church of St. Francis of Assisi in Leipnik (Lipník), where Mendel attended boarding school in 1833–1834. Drawing by Daniel J. Fairbanks from a historic photograph, sepia ink and pastel on paper. Collection of the artist.]
Figure 1.4. The Piarist Monastery and Church of St. Francis of Assisi in Leipnik (Lipník), where Mendel attended boarding school in 1833–1834. Drawing by Daniel J. Fairbanks from a historic photograph, sepia ink and pastel on paper. Collection of the artist.



Troppau was the largest city of Austrian Silesia, a cosmopolitan town consisting of numerous cultures, lying just south of the border between the Austrian and Prussian empires. The majority of its inhabitants spoke Johann’s native dialect of Silesian German. Nonetheless, on its streets, he heard Prussian Silesian, similar to Polish, and also Sorbian and Ashkenazi Yiddish.

The Gymnasium occupied part of a large set of buildings, three stories high, surrounding a square courtyard and attached to the Church of Saint Adalbert with an Italian facade, Corinthian columns, and statuary of the saints (figure 1.5). Its organ was the centerpiece of its interior baroque architecture, famed throughout Europe for its musical grandeur. Also studying here at the same time as Johann was a boy named Karl Krischkowsky, a musician who would later become one of Mendel’s closest friends and colleagues as a fellow friar in the St. Thomas Monastery.

Johann studied at the Gymnasium for the next six years, returning home during the summers to work with his family on the farm. His parents could not afford to support him fully during the school year; their payments covered only bed and half rations of food, forcing him to rely on sporadic deliveries of food carried by family members and other villagers who were traveling to Troppau. This situation lasted for the first four years. However, as he recalled later (writing in the third person), “due to several successive disasters, his parents were completely unable to meet the expenses necessary to continue his studies, and it therefore happened that the respectfully undersigned, then only sixteen years old, was in the sad position of having to provide for himself entirely.”7


[image: Figure 1.5. The Troppau (Opava) Gymnasium and Church of St. Adalbert, where Mendel attended boarding school, in the years 1834–1841, from the time he was twelve years old until age eighteen. The school was in the tall section of the building in the center of the image, attached to the church in the background. Drawing by Daniel J. Fairbanks from a historic photograph, sepia ink and pastel on paper. Collection of the artist.]
Figure 1.5. The Troppau (Opava) Gymnasium and Church of St. Adalbert, where Mendel attended boarding school, in the years 1834–1841, from the time he was twelve years old until age eighteen. The school was in the tall section of the building in the center of the image, attached to the church in the background. Drawing by Daniel J. Fairbanks from a historic photograph, sepia ink and pastel on paper. Collection of the artist.



Committed to continuing his education, he enrolled in a course to certify as a Schulkandidaten und Privatlehrer, a private tutor for other students, as a means to financially support himself by receiving payment for one-on-one instruction. The tutoring payments provided, as he later put it, “a scanty livelihood.”8 However, the stress of this situation drove him to serious illness, and he retreated home to recover in 1839. Returning to school, he made up for lost time and finished his schooling, graduating near the top of his class at the age of eighteen in 1840 with a diploma known the Abgangszeugniss.9

In his late teens, while studying at the Troppau Gymnasium, Johann penned two related poems, handwritten in somewhat crude German but genuinely heartfelt (here in English translation):


To what end was man created?

To what end did an unfathomably great being

Breathe life into that bit of dust?

Certainly, the Most-High,

Who so knowledgeably shaped the earthly sphere,

Who not without purpose

Brought forth the worm in the dust,

Did not create man for nothing;

Certainly, the capabilities the mind received

Reveal that a lofty goal is its destiny.—

Ceaseless effort, refinement and cultivation of his power,

Such is the lot of man here below.

But the laurel for one who earnestly and ardently

Pursues the cultivation of the mind,

Who seeks and finds the secret depths of knowledge

With lightning flashes of understanding,

In whose developing power

The seed of most glorious invention plants itself,

Nourishes and finally sends its blessing

To the needy human throng in blessed bounty.

Yes, that laurel never withers,

Even when the whirlpools of time

Pull generations into the abyss,

Even when only mossy ruins

Remain of the time when the genius appeared.—

How gloriously will the shifting tides

Of jubilation’s song resound!

How keenly will fame strive

To celebrate and crown this work!

What depth of gratitude will the voices of future generations

One day grant to the art of Guttenberg!—
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You letters, offspring of my research,

You are the solid rock on which I will, for eternity,

Erect and fortify the temple of my fame.

You are meant, by the master’s wish,

To dispel the dark power of superstition

That weighs heavy on the earth;

To bring to light and conserve

The works of the greatest men,

Works utilized by a scant few

Fallen prey to decay.

In many a head, slumbering and still hidden,

Your influence will develop the great, bright mind.

In short, your being should and will

Create a better, new life.

The greatest pleasure of earthly joy,

The highest destination of earthly bliss

Would be awarded me by destiny’s power

If I, risen from my grave, were to see

My art flourishing in the midst of posterity!10



These poems reveal his religious devotion, his dedication to education of the mind, and his admiration for the spread of knowledge through the “art of Guttenberg,” an allusion to mass printing as the vehicle of knowledge. In several ways, these poems portend aspects of the life he would lead. By this time, he was considering becoming a priest, following in the footsteps of Pater Schaumann, his school’s headmaster.

Things were not well at home. One of the “several successive disasters,” as he put it, that had struck his family was a serious accident in 1838. While his father was working to meet his feudal labor commitment in lieu of monetary taxes, a large log rolled onto his chest, permanently injuring him. By 1840, the lingering disability was still present, magnifying the tension young Johann had faced throughout his early life. Should he relieve his father’s burdens and take over the farm, or should he return to his education? Again, with his family’s encouragement, he chose education.

To qualify for admission to the priesthood or to pursue university studies, he required two more years of education at a philosophical institute. The nearest one was in Olmütz (Olomouc), a sizable city that had been the capital of Moravia until its near destruction in 1640 during the Thirty Years’ War. Johann enrolled there in 1840, and, again, he sought students to tutor as a means for supporting himself (figure 1.6).

Unfortunately, as he later described the dilemma, “all his efforts remained unsuccessful because of lack of friends and recommendations.”11

Moreover, many of the students were native Czech speakers, a language Johann was learning but in which he still lacked proficiency. While increasingly struggling to make ends meet, he attended classes through the semester of 1840–1841 and completed the final examinations in Latin and mathematics. However, an insidious nervous attack overcame him before he completed the remaining examinations, causing him to abandon them. By doing so, he forfeited the entire semester. Once again, he retreated home to recover.


[image: Figure 1.6. The Philosophical Institute in Olmütz (Olomouc) that Mendel attended in 1841–1843. Drawing by Daniel J. Fairbanks from historic photographs, sepia ink and pastel on paper. Collection of the artist.]
Figure 1.6. The Philosophical Institute in Olmütz (Olomouc) that Mendel attended in 1841–1843. Drawing by Daniel J. Fairbanks from historic photographs, sepia ink and pastel on paper. Collection of the artist.



This second bout of illness was devastating, leaving Johann with an uncertain future. If he returned to the Philosophical Institute, he would have to begin anew, as if he had never attended before. Nonetheless, he reaffirmed his commitment to continue his educational pursuits with the goal of becoming a priest. Anton, accepting his son’s decision, sold the farm to Alois Sturm, husband of his daughter Veronika. The sale was in August 1841 while Johann was still at home recovering. The text of the sales contract provides a sense of where things stood with Johann, including evidence of his decision to pursue priesthood as his profession: “The purchaser shall pay to the son of the seller, Johann by name, if the latter as he now designs should enter the priesthood, or should he in any other way begin to earn an independent livelihood, the sum of 100 fl…. and shall also defray all expenses connected with the first mass.”12 The contract further included a small ongoing contribution to support Johann’s continued education as well as a fallback provision that should he again return home, he would be given space to live and arable land to cultivate without charge.

Part of the contract for the sale of the home included a contribution toward Theresia’s dowry. At the young age of eleven, she relinquished this income to her brother to help pay his educational expenses. On Johann’s return to Olmütz in the fall of 1841, his financial situation had improved. He augmented the meager sustenance his family provided by successfully recruiting students to tutor. This time, he would succeed.

The topics he studied—and one he did not study—at the Philosophical Institute would dictate his future in ways he could not anticipate. In the sciences, mathematics, physics, and natural history were listed as obligatory. He excelled in both mathematics and physics, receiving the highest grades. However, the professor who taught natural history, Jan Hecelet, was suffering from a prolonged illness, requiring cancellation of the courses in this topic. Johann was apparently excused from this requirement, creating a deficit in his knowledge that would later haunt him. In 1850, when he undertook a grueling examination for teacher certification, he succeeded in physics but fell short in the natural history portion.

Johann’s most influential teacher at the Olmütz Philosophical Institute was his physics professor, Friedrich Franz, who was highly impressed with the young man’s academic performance. The textbook Franz used to supplement his lectures was by Andreas von Baumgartner, a professor at the University of Vienna who had previously held the chair in physics at the Olmütz Philosophical Institute. Baumgartner would later, in 1851, secure Mendel’s admission to the University of Vienna. Franz, as a canon of the Premonstratensian Order, had lived at the St. Thomas Augustinian Monastery in Brünn, where he taught physics at the Brünn Philosophical Institute for nineteen years before moving to Olmütz in 1842. Johann was one of his first students in this new position. In an odd twist of serendipity, had Johann not fallen ill in 1841 and restarted his studies anew, Franz may not have encountered him. Now Franz would play the key role in guiding his future.13

Franz received notice from a member of the St. Thomas Monastery in the summer of 1843 requesting that he recommend candidates for admission. Johann was the only candidate he recommended, writing a glowing letter of support that has been preserved, its date July 14, 1843. Franz wrote that Johann “achieved top marks nearly continuously in both school years at the Philosophical Institute and is of very solid character … in my area of expertise he is probably the best.”14 The letter is addressed to “Honored colleague and very dear friend,” without naming the recipient. Franz’s letter asks that it be conveyed to the abbot, so, although he did not directly send it to the abbot, it probably made its way into his hands.

Of the thirteen applicants, Johann was one of four accepted as novices. The abbot, Cyrill Franz Napp, apparently was so impressed with Johann’s qualifications and Franz’s recommendation that he accepted Johann without the traditional interview, notifying him of his acceptance on September 7, 1843. To complete his admission, Johann required a letter of consent from his parents and approval from the archbishop of Olmütz, who oversaw Johann’s religious participation at the time, and also a medical examination attesting to good health. This latter requirement could have been problematic given Johann’s propensity to repeatedly fall ill under nervous stress. However, the physician in Odrau (Odry), a town to the north and within walking distance from Johann’s hometown of Heinzendorf, examined Johann and gave him a clean bill of health.

On October 9, 1843, Johann was inducted as a novice into the Augustinian Order of St. Thomas and ceremoniously robed in the Augustinian habit. He took on the monastic name “Gregor” (the Germanized version of the Latin name Gregorius) and from this point forward used it as his first name. He was twenty-one years of age.
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