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“You would have to have no love whatever for your country, you would have to be hostile to it, to shoot the pride of the nation—its concentrated knowledge, energy and talent! And wasn’t it exactly the same…in the case of Nikolai Ivanovich Vavilov?”

—ALEKSANDR SOLZHENITSYN,


THE GULAG ARCHIPELAGO






Introduction



When I was a correspondent in Moscow in the last days of communism, I lived on a street named for Dmitry Ulyanov, Lenin’s brother. Other streets nearby were a Who’s Who of the old USSR and its socialist allies, even Ho Chi Minh. Many of the names meant nothing to me. Ulitsa Vavilova, Vavilov Street, was a mystery until one day a Russian friend told me the story of the Vavilov brothers.

The street had been named for Sergei Ivanovich Vavilov, a physicist of great renown. He became Stalin’s president of the Academy of Sciences at the end of the Second World War and oversaw the beginnings of the Russian atomic bomb project. But it was Sergei’s older brother, Nikolai, who was an even greater scientist and who was actually more famous, my friend said. Nikolai Vavilov was a botanist and geneticist, a plant breeder, an intrepid explorer, and an organizer of science. He had an ambitious plan to end famine throughout the world. He wanted to use the new science of genetics to breed varieties that would grow where none had survived before. The key was a treasure trove of genes he was sure he could find in the unknown and wild types that had been ignored by our ancestors as they started farming more than ten thousand years ago. To cultivate these crops, the early farmers selected the seeds of plants that looked strong and yielded more grain—visible characteristics. But Vavilov was looking for the complex properties, such as the ability to withstand extremes of temperature and resistance to pests.

In the 1920s, Nikolai Vavilov roamed the world hunting for these wild varieties of wheat, corn, rye, and potatoes. He built the first international seed bank of food plants, a magnificent collection of hundreds of thousands of botanical specimens, a living library of the world’s genetic diversity that would preserve species from extinction and could be used to breed his new miracle plants.

Nikolai’s fame spread far beyond Russia, my friend told me. He was a leader of the biological world of the early twentieth century. His seed bank was the envy of his colleagues in Europe and America and they came to work with him at his plant breeding Institute in Leningrad.

In the first years after the 1917 revolution, Vladimir Ilyich Lenin understood the ultimate economic power of Nikolai Vavilov’s dream—to push Russia into the forefront of world food production—and he supported Vavilov’s expeditions. But Lenin died in 1924, and his successor, Josef Stalin, had a very different priority. Russians were starving. Stalin’s forced collectivization of Russian agriculture had disrupted the harvests, and a widespread famine would claim millions of lives. The shortage of food was also a constant threat to the revolution.

Stalin gave Vavilov three years to produce his new miracle plants—an impossible task, as Vavilov knew. To breed improved varieties using the new science of genetics took ten to twelve years. Impatient and ruthless, Stalin charged the geneticists like Vavilov with treason, called them “wreckers” and “saboteurs.” They were jailed or executed. Vavilov died of starvation in 1943 in jail. “Just imagine,” said my Russian friend, “the man who wanted to feed the world died of hunger in Stalin’s prisons.”

For many years in the Soviet Union you couldn’t read Vavilov’s scientific papers or even mention his name, my friend continued. But after Stalin died in 1953, Vavilov was “rehabilitated”—pardoned—and his reputation as a great scientist restored. The street near my Moscow home was named for his brother, Sergei, but Nikolai Vavilov is the one who is remembered all over Russia today. He has many memorials and plaques where he lived in St. Petersburg, and where he died in prison in Saratov on the Volga.

“And so, there you have it,” my Russian friend had concluded, “a Shakespearean tragedy about two brothers, two brilliant scientists caught in revolution, civil war, and Stalin’s terror, where one is destroyed by the regime and the other becomes a tool of it.”

The story of the Vavilov brothers, like so many other seductive Russian sagas, leaves the listener wondering how much is true, and how much folklore. What began for me as idle curiosity about a street’s name turned into a long and fascinating path of discovery about the violent birth of genetics in Russia, a path that would also reveal an intimate portrait of a bourgeois Russian family trying desperately to survive revolution, civil war, and Stalin’s terror.



Nikolai Ivanovich Vavilov was a bogatyr, as the Russians say, a man of incredible powers, a Hercules. He was indeed an international figure, a fearless explorer, a plant hunter who saw more varieties of food plants in their place of origin than any other botanist in his time. His collection of seeds from five continents captivated the scientific world.

In the early years of the genetic revolution, Vavilov changed the way scientists looked at their new bounty—the world’s vast store of valuable plant genes. Now, in the age of biotech agriculture it seems obvious to us that if you want to create a better, sturdier variety of corn or wheat, you should explore the total genetic diversity of the botanical kingdom for those exotic genes. But back then, as scientists debated the practical use of Mendel’s laws of heredity and the words “gene” and “genetics” had only just entered the vocabulary, Vavilov’s concepts were radical and innovative.

Before biotechnology and even before Watson and Crick had broken the genetic code, Vavilov laid out a grand plan for “sculpting” plants to human needs, for synthesizing varieties unknown in nature. He opened the eyes of the world’s plant hunters and breeders to new ways of applying their expertise, forcing them to think outside the limits of a single academic discipline—botany—to include geography, biochemistry, taxonomy, and archaeology. His contributions to pure science were not as profound as Darwin’s or Mendel’s; he did not expound a revolutionary theory, or new laws of nature, but in a more practical way his research would eventually contribute directly to the food supply of millions of human beings around the world. With his astonishing breadth of knowledge and outstanding capacity to organize a vast amount of material, he set the scene for the exploration and preservation of the earth’s genetic resources—its biodiversity—not just in Russia but across the planet. He was one of the great scientists of the twentieth century.



People found Vavilov irresistible. As he scoured the world for exotic genes, the energetic Russian cut a dashing, impressive figure, far from the common image of the plant breeder in dungarees and soil-caked boots. He was a man of medium height, stocky and well proportioned. He was handsome, with brown eyes, heavy eyebrows, and a carefully clipped mustache. His dark hair was brushed straight back in a way that added to his incongruous elegance. Wherever he was, in the city or the jungle, he insisted on dressing like a tsarist professor, in a finely tailored three-piece, double-breasted dark gray suit, white collar and tie, and a felt fedora. In the tropics he exchanged the fedora for an imperial pith helmet. He was almost always cheerful, had a deep, Robesian voice and seemingly inexhaustible energy. He was agile, his walk light and fast, he worked all hours, needed little sleep, and could endure physical hardships for long periods, the perfect mettle for a plant hunter.

Like most young biologists of his day, Vavilov followed Mendel’s laws of inheritance and bred his new plants accordingly. But he had a young, ambitious rival, a Russian peasant horticulturalist named Trofim Lysenko. Lysenko claimed, falsely as it turned out, that he could “train” plants by changing their environment, and that these changes would be inherited in the next generation. Lysenko promised Stalin he could meet the demand for new varieties of crops in three years, not a decade like Vavilov. For this and other reasons, Stalin supported Lysenko’s work. Vavilov’s battles with Lysenko resulted in what has been called the “biggest fraud in biology.”1 Certainly it was the most vicious anti-science campaign of the twentieth century. When Nikolai Vavilov was compelled to choose between Lysenko’s anti-science speculations and the theory of genetics he knew to be true, he declared, “We shall go into the pyre, we shall burn, but we shall not retreat from our convictions.”2



In the West, there have been several histories of science analyzing Lysenko’s speculative claims, but Vavilov’s scientific achievements, his exploration of the world’s botanical diversity, his dream of ending famine, and the intimate and, in the end, tragic story of the Vavilov family in revolutionary Russia have barely been told. There have been many accounts of Stalin’s prisons, but the official archives now available on Vavilov’s arrest and interrogation are among the most complete from that era.

Vavilov’s son, Yuri, an eighty-year-old physicist living in Moscow, has published selected texts in Russian of his father’s secret police dossier—a classified file that he was given as the only direct relative of a pardoned victim of Stalin’s terror. Yuri Vavilov is also the keeper of the family archive, the custodian of boxes of scientific papers, as well as letters and photographs that amazingly survived his father’s arrest.

Relatives, friends, and colleagues, including some who courageously hid papers from the secret police, have added invaluable reminiscences that give details of Vavilov’s life beyond his scientific contributions. The original notes and reports of his expeditions were destroyed by Stalin’s agents, but most of a manuscript he was writing at the time of his arrest survived. It was to be called “Five Continents,” a chronicle of his plant hunting expeditions. Remarkably, eight volumes of his official letters survived the nine-hundred-day German army siege of Leningrad and were found, after the war, in the basement of his Institute. The breadth of this archive reflects an astonishing life, especially for one who could not live it to a natural end.

Yuri Vavilov has carried the burden of his father’s murder with much the same stoicism that his father summoned during his stand against Stalin. At our meetings in Moscow and St. Petersburg, Yuri produced his father’s legacy, piece by piece, including Nikolai’s love letters to Yelena Barulina, Yuri’s mother. The one journey we were unable to take was to his father’s final resting place. Nikolai’s body was dumped, with the bodies of other prisoners, in an unmarked mass grave.



A decade after my conversation about the street named Ulitsa Vavilova, I boarded a train in Moscow bound for the Vavilov ancestral home, the village of Ivashkovo, about sixty miles west of Moscow along the old trade route to the Baltic Sea. Today, it is a typical northern Russian village, with its rolling farmland and birch forests, its wooden cottages with intricately carved shutters, a shop, a school, and a crude concrete war memorial to those lost in the Great Patriotic War of 1941–45. A whitewashed Orthodox church dominates the village, its dome and golden onions having survived weather and conflicts and even seventy years of communism.

In midsummer, when the trees are in full leaf and the village paths are overgrown with wildflowers, Ivashkovo appears to be a charming, even peaceful place. But like many rural communities in Russia, the pastoral beauty hides a violent, wrenching history. The families who survived were tough, resolute people who had learned how to endure incredible hardships.

In the sixteenth century the land and its serfs were owned by aristocratic and greedy boyars; in the seventeenth century the village was pilfered by Polish troops. The villagers—freed like other serfs across Russia in 1861—enjoyed a brief respite before the Great Famine of 1891 that claimed thousands of lives. A few short years of relative prosperity were followed by the 1917 revolution. The forced collectivization of the farms in the early 1930s brought chaos and more famine, and Stalin’s terror touched even small Russian villages across the countryside. Ivashkovo’s church, the center of village life, was closed and converted into a storage barn.

In 1941, when the Germans stormed into the village, it had about two hundred houses. Only forty remained when the Germans left at the beginning of 1943. They carried out executions and beatings, and all able-bodied males were sent to work in Germany. On the last day of the occupation, the Germans killed a twenty-one-year-old youth named Leosha because they thought he was a partisan. He had been drafted into the Red Army, but was too sick to go. They beat the youth to death in the square in front of the villagers, including women and children.

The cruelty did not end with the occupation. The Orthodox monk who was in charge of church had persuaded the Germans to reopen it, and each Sunday it was filled with worshippers. When the Germans retreated and the Red Army returned to the village, the monk was accused of collaborating with the fascists and executed along with the church warden.

For all the recurring tragedy, the villagers brighten when a visitor wants to learn more about Nikolai Ivanovich, Ivashkovo’s most famous son. In the village school, photos of the Vavilov family are on permanent display: Nikolai Ivanovich’s father, Ivan Ilyich, an upright, somewhat stern figure who went to Moscow and made his fortune in the textile industry; his mother, Alexandra Mikhailovna, a matronly babushka in a black coat and a black scarf tied tightly around her head; his younger brother Sergei, shown in a photo taken before the revolution, proudly displaying his tsarist military uniform. At the center of this village shrine is a photo of Nikolai Ivanovich himself, a, handsome, intense-looking young man with dark, piercing eyes. In 1943, when the villagers discovered he had died in prison, they wanted to march on the Kremlin, but they were told they would be arrested.



The Vavilov family chronicle moves rapidly from rural serfdom in Ivashkovo to urban wealth, through revolution and civil war. So much was going on all the time in Nikolai Ivanovich’s crowded life. There he was with his adoring students in the potato fields of Saratov, or in his Leningrad office in an abandoned tsarist palace with gilded ceilings and crystal chandeliers and maps of the world strewn over the floor. There he was in his three-piece suit and his fedora on plant hunting expeditions in the peaks of the Pamirs, in Afghanistan, Ethiopia, Mexico, or the jungles of Bolivia, facing death from wild beasts or armed bandits. There he was breezing through the laboratories of the icons of genetics in England, France, Germany, or the United States; or dominating government conferences in Moscow and Leningrad, defending genetics.

Wherever you enter Nikolai Ivanovich’s life you will be swept along by the very pace at which he lived. “Life is short,” he would say, “we must hurry.”









PROLOGUE

Ukraine, August 6, 1940




The black sedan, a Soviet version of the American Ford, hurtled along a dirt road from Chernovtsy spreading clouds of dust over the ripening wheat fields. Inside the car were four men dressed like government officials in dark suits and ill-fitting fedoras.

As the road started to climb into the Carpathians near the border with Romania, the men met another car coming down the hill toward them. The car was limping along with a puncture, but when the black sedan stopped it was not to offer help.

“Where is Academician Vavilov?” one of the four men shouted from the car window. “We must find Academician Vavilov.”1

In the second car was a young botanist, Vadim Lekhnovich, a member of a Commissariat of Agriculture expedition led by the Soviet Union’s chief geneticist and plant breeder, Nikolai Ivanovich Vavilov. It was August 6, 1940. Europe was in flames, the Battle of Britain was engaged, but western Ukraine was basking peacefully in the summer sun. The botanists had been in the fields looking for rare specimens of wild grasses that could be bred into new forms of wheat able to withstand the inhospitable climates of the northern steppes.

For Lekhnovich, the intensity of the men in the black sedan, even the rude one who was shouting, had broken into their peaceful pursuit of plant hunting, but the urgent request for Nikolai Ivanovich did not seem out of the ordinary. Vavilov was an important scientist who was frequently summoned to Moscow at short notice.

“Nikolai Ivanovich is with the others, collecting specimens,” Lekhnovich called back. “Is there an emergency?”

The man in the black sedan glared and spat out an answer.

“Academician Vavilov has important official documents about grain exports. They are needed immediately at the Commissariat of Agriculture.”

The cold, demanding voice was suddenly unsettling. This was no idle bureaucrat.

“Where is Academician Vavilov?” the man demanded again. “Tell us where we can find him.”

“He is with the others, in a field farther up the mountain—” Lekhnovich began, but before he could finish, the black sedan accelerated away, the dust billowing.

Lekhnovich coaxed his crippled vehicle back down the mountain to Chernovtsy and the university hostel where they were all staying.

At dusk, Nikolai Ivanovich returned with his botanists to the hostel. The four men in the black sedan were waiting for him. As he got out of his car, the door of the black sedan opened, and one of the men jumped out. He began talking earnestly with Nikolai Ivanovich, who then got into the sedan and it drove off. The guard at the hostel, who had overheard the conversation, reported to the botanists that the men told Nikolai Ivanovich he was needed urgently in Moscow. He had gone with them, saying that he would return.

Shortly before midnight, two of the four men returned to the Chernovtsy hostel. They carried a note for Lekhnovich from Vavilov, penned in his own distinctive handwriting.

“In view of my sudden recall to Moscow, hand over all my things to the bearer of this note. N. Vavilov, August 6, 1940, 2315 hours.”

The two men insisted, politely but firmly, that all Vavilov’s belongings should be put into his suitcase, not leaving anything out, not even a scrap of paper. They said that Vavilov was already at the airport and was waiting for his belongings before flying to Moscow.

Lekhnovich and another of the botanists, Fatikh Bakhteyev, did as they were told. As they packed the papers, even scraps of Vavilov’s notes, they wondered why Nikolai Ivanovich had not been given a chance to pack his own bag, or, more importantly, to give instructions to the staff on how to continue the expedition in his absence. They decided that one of them should accompany the bags to the airport to get the orders directly.

Bakhteyev volunteered to go. They took the luggage out to the car where the men were waiting, one of them already at the wheel. Bakhteyev started to explain why he had to go with them and began to get into the car. But as he opened the door, one of the men forced Bakhteyev out of the way, pushed him to the ground, and jumped into the sedan as it drove off.

Nikolai Ivanovich Vavilov had disappeared into Stalin’s prisons.









CHAPTER 1

Moscow, December 1905

The first Russian revolution began in January 1905 when tsarist guards at the Winter Palace in St. Petersburg fired on a peaceful demonstration demanding an end to the monarchy. One hundred and thirty were killed. The massacre led to workers’ strikes in major cities and to peasant revolts in half of the provinces of European Russia. The tsar introduced reforms but the protests continued, ending in bloody fighting in Moscow. When the tsarist troops entered the workers’ enclave of Presnya, a new industrial suburb on the outskirts of Moscow, several hundred were killed and factories and houses destroyed by artillery fire. Ivan Ilyich Vavilov, his wife, Alexandra Mikhailovna, and their family lived in a wooden house with an apple orchard at No. 13 Middle Presnya.





The sound of gunfire was closer now and not just the pop, pop of Mauser revolvers that had been heard all week and sounded like fire-crackers, but the sharp report of rifles, echoing across the ponds and along the low marshy banks of the frozen River Presnya. On the porch outside the kitchen of No. 13 Middle Presnya stood Alexandra Mikhailovna, bundled up in her gray woolen coat. She was waiting anxiously for her elder son Nikolai, then eighteen, to return from high school.1 Through the gentle snow and the gathering dusk she could make out slender figures in groups of two and three, carrying sacks and rifles, or maybe they were staves and shovels, she could not be sure. They were ghostlike figures moving swiftly in and out of the shadows on the far side of the street, never stopping long enough in one place to form the outline of a human, always keeping to the path and dodging their booby trap wires strung across the street to catch the gendarmes. During several days of the uprising, Presnya had become isolated from the rest of the city, cut off by homemade barricades. A proletarian encampment, the strikers called it.

The night before, the Presnya druzhinniki, the armed revolutionaries, had captured six of the tsarist artillerymen, brought them to a factory, lectured them about the need for a revolution, and then let them go.2 The workers wanted a dialogue with the troops, but everyone in Presnya knew that sooner or later the government troops would attack.

Alexandra Mikhailovna’s husband, Ivan Ilych, was a director of a trading company that sold the products of Presnya’s largest textile mill, the Trekhgornaya Manufaktura, or Three Hills Manufacturing Company, founded in 1799.3 Before going to work that morning he had told the family that the attack would probably not be on that day. The feared Semyonovsky Regiment, the “pacification troops” as they were called, had not yet arrived from St. Petersburg, and the local Moscow garrison did not have enough reliable troops to be certain of success. There was even a possibility that the reinforcements might be delayed several days.

Workers from the textile mill had also joined the uprising and production at the Three Hills factory was at a standstill. The police had joined the druzhinniki, and even the Cossacks, the tsar’s most loyal force, had disobeyed orders to disperse rioters.

During the day, Alexandra Mikhailovna had heard that the artillery guns had been hauled into place ready for the attack. She knew that her boys were unlikely to be home on time, especially Nikolai. He was too curious for his own good, always getting involved. Only the day before the boys had helped build barricades, using some of the new wooden fencing from the orchard. Her younger son, Sergei, aged fourteen, had returned from school, but Nikolai was still out there, somewhere. Sergei had lost sight of his brother at the Gorbaty Bridge.

Alexandra Mikhailovna tried to be calm. Nikolai had only gone to see the barricades, she told herself, and he was big enough to look after himself. Nikolai was the stronger of the two boys; he was quick to use his fists in a street brawl. But they were using rifles and grenades out there.

As Alexandra Mikhailovna scanned the riverbanks, a grenade exploded harmlessly in the marsh. Another grenade followed and then a rocket arched up into the sky. It seemed to come from the area of Kudrinskaya Square and burst in midair, pieces of shrapnel clattering onto the roof of the house next door, and onto the kitchen porch. Out of the smoke came a figure running toward the house. The shooting started again and the figure disappeared, and then reemerged, darting, first this way, then that. Alexandra Mikhailovna rushed onto the porch calling out for Nikolai. Then she saw him and pulled him inside.

The attack on Presnya came in all its fury on December 17. A remorseless artillery barrage started before dawn and continued for fourteen hours, and by the morning of the 18th, the resistance had crumbled. The tsar’s troops entered the enclave and quickly cleared the barricades. Leon Trotsky, then a twenty-six-year-old revolutionary leader, would later call the uprising “a majestic prologue to the revolutionary drama of 1917.”4



Ivan Ilyich, like most of the new entrepreneurs who had risen from the peasantry during the rapid industrialization of the country, understood that the days of tsarist rule were numbered. As a factory director, he had seen firsthand the “revolutionary rise of the proletariat.”5 While he prayed for a peaceful transition to some kind of democracy, he expected the tsar to be overthrown. He expected to lose his fortune, the comfortable life he had built for himself and his family, and the three houses he owned. His plan to send Nikolai and Sergei into the textile business seemed doomed.

Ivan Ilyich was a realist. The uprising would be followed by reprisals even harsher than before, he believed, and that meant renewed hatred toward the monarchy. Russians with money, fearing total revolution, were already leaving. Foreign investment, British, French, and German money that had helped businesses like his, would soon dry up. Ivan Ilyich was a wealthy and highly respected resident of Presnya and would also become a member of the Moscow City Council. Prior to the 1905 uprising, Ivan Ilyich had bought land, including an orchard, in Middle Presnya where he would build three houses and four outbuildings. When the revolution came, he feared that he would not only lose his land and his fortune, he would be forced into exile.

With such thoughts, a weaker man, a man less anchored by religious faith and less committed to his family responsibilities, might have settled into deep despair, or moved quickly abroad. But Ivan Ilyich was also a patriot. He believed that Russia deserved a new order and he was prepared to do his part to bring it about.



For the next several months, Presnya was quiet but not peaceful. Christmas was miserable; the streets were filled with anxious citizens, many trying to decide whether to stay or leave the country. Alexandra Mikhailovna tried to run the Vavilov household as though nothing was happening. Ivan Ilyich insisted on going to the factory, and he did not encourage discussion of the siege at the dinner table. His exception was always a plea for mercy for the victims of the uprising in the family prayers that started and ended each day.

As part of her own effort to impose normality, Alexandra Mikhailovna held a large party for Nikolai’s angel day, commemorating St. Nicholas, and the guests played the usual charades and other games. The schools were closed, and she tried not to let the boys out of the house on their own. When they did slip around her, Alexandra Mikhailovna watched from the kitchen window. Sometimes when the boys disappeared from view, she would come out onto the porch and call them home. Anyone seeing her there, outside the door normally used by tradesmen, might have mistaken this prominent matron for a servant. She was dark-skinned and always dressed in black with a black head scarf tied tightly around her head like a cleaning woman.



Life had not always been so comfortable. Alexandra Mikhailovna was the daughter of Mikhail Asonovich Postnikov, an artist who was employed as a fabric designer in the textile factory. When she was sixteen, her father brought Ivan Ilyich home from work, and the two had fallen instantly in love. He was attracted by her big wide eyes and her kind face, and she by his lean good looks, his uprightness, his godliness, his strength of character, and his self-confidence.

In those days, Ivan Ilyich had been working for the textile factory for only a few years and his future success was by no means assured. Alexandra Mikhailovna had especially liked the way he took care of his appearance even then. It was clear to her, indeed to anyone who met Ivan Ilyich, that he was determined to improve himself.

Ivan’s father, Ilya, had been an indentured servant whose life was owned and controlled by the Streshnev family. They had bought the village of Ivashkovo, where the Vavilovs came from, in 1668. Like all serfs, Ilya could not leave the village or marry without permission, and could even be forced to marry against his will. He could be flogged, or sold to another master and separated from his family forever. The Emancipation Act of 1861, passed when Ivan was two years old, freed the serfs and the Ivashkovo community blossomed, like others across Russia. The villagers opened a post office and started a credit company and sought markets for their produce in Moscow.6 They grew vegetables for their own consumption but the cash crop was flax and in summer the surrounding fields were covered with a blanket of soft blue flowers. At harvest time, Ivan and his brother Ilya would help collect the flax seed, separate the silky fibers from the reedlike stems, and prepare them for sale to the Moscow linen factories. They earned pocket money from selling oddments like rawhide, bristle, and cat pelts. That peaceful life ended when the boys’ father died suddenly on a business trip to St. Petersburg and the family lost its breadwinner.7

For a youth in those days, an assured route out of Ivashkovo was to become an apprentice indentured to a Moscow factory. Much as Ivan and his brother dreamed of taking part in Russia’s industrial revolution and joining the rural migration to the cities, they knew it was a perilous journey. The new suburbs were overcrowded, there was rising crime, no sanitation, and the risk of disease. Sometimes it seemed better to stay behind and become a part of the new, vibrant village life. But Ivan was given as a malchik, an errand boy, to the Moscow merchant Saprikin, who traded in manufactured goods and lived in Presnya.8

Ivan Ilyich had a strong baritone voice and at the age of ten was accepted into the choir of the Orthodox church on the estate of Princess Nevitskaya in the growing industrial sector of southwest Moscow that included Presnya. He could study under the protection of the church, but he found his duties tedious and restricting and preferred his work as an errand boy. Soon, he was a shop assistant in a textile store. His hard work and his organization skills were quickly rewarded and he rose rapidly into the highest ranks of the firm.

Ivan Ilyich and Alexandra married on January 8, 1884, in the same Orthodox church of St. Nicholas where he had sung in the choir. Ivan was twenty-one, his bride was eighteen. As evidence of Ivan’s new social standing, printed invitations invited guests to celebrate the wedding with a dinner and an evening ball in the nearby royal village of Kudrino, the home of Princess Nevitskaya.

Alexandra Mikhailovna would bear seven children. Three died in childhood, one of them, a boy, Ilya, at the age of seven. She never spoke about it, not even to the family. She just said he had been short-lived, “like a fragile plant.”9 The other children included two daughters, Alexandra and Lydia, and two sons, Nikolai and Sergei. Their birth certificates registered the children as “Moscow bourgeois” and they were brought up under simple but rigorously enforced rules of modesty, temperance, hard work, and self-discipline. When the boys strayed from this strictly imposed orderliness, Ivan Ilyich did not hesitate to use the strap. Sergei, being the more pliant of the two, would take his punishment meekly, without protest. Nikolai would defy his father’s right to beat him, once climbing onto the sill of a second-story window and threatening to jump unless his father backed down. On that one occasion, the threat worked.10 Despite her access to wealth, Alexandra Mikhailovna had furnished the Vavilov home with necessities only, the furniture was functional, not overdone, and on the walls hung reproductions of classical paintings.



Although Alexandra Mikhailovna ran the home, the head of the family was, without question, Ivan Ilyich. She accorded him the respect and loyalty that the couple considered proper. A dutiful wife, she referred to him in the third person, announcing to guests seeking his presence that “Himself is walking in the garden.” Ivan Ilyich insisted that the boys should address their parents formally as “Mother” and “Father” and that, as children, they should be addressed by their first names, without a patronymic.11

Ivan Ilyich was indeed a powerful figure in Presnya in the new merchant class that inhabited the outer environs of Moscow, known as “calico city” for its profusion of textile mills. He was a clever man, self-educated, like his co-managers in the new emerging Russian bourgeoisie. He traveled widely inside Russia wherever the Three Hills Company sold its goods, including St. Petersburg, Riga, Odessa, Bukhara, Samarkand, and Tashkent. He had his own pavilion at the Nizhny-Novgorod fair. Preoccupied with business, he had little time for his family. Yet unlike some of his colleagues he was a liberal and a humanitarian, especially when he was, as he used to say, “out in society.”12 While he did not support the extreme goals of the budding revolutionaries on the factory floor, he believed in fair wages for a good day’s work and proper working and living conditions. Barrack-style accommodation provided for workers at the Three Hills factory was reckoned to be among the best, with rows of up to three hundred beds in an open warehouse, most of them shared by workers on different shifts. There were also barracks for married couples and for families, with eight people to a room.13 Indeed, Three Hills had a reputation for looking after its workers. In 1900, at the World Exhibition in Paris, the company had won the Grand Prix and three gold medals—two of them “For Efforts in Making Workers’ Life Comfortable” and “For Training Apprentices.”14

Despite his foreboding about Russia’s future and the obvious desire of both Nikolai and Sergei to study science, Ivan Ilyich wished his sons to succeed him in business, and instead of sending them to the academic gymnasium he sent them to the Emperor’s High School of Commerce in Moscow. As he saw it, the sciences were good fields for women. His two daughters, Alexandra and Lydia, would become medical doctors. Men went into business.15

At the emperor’s high school, discipline was enforced by so-called uncles—retired soldiers who sat on duty in the corridors, the cafeteria, and washrooms. French and German were taught by native speakers, and science was also high on the curriculum.16 Ivan Ilyich knew that turning the boys toward commerce would be an uphill struggle. From an early age, both Nikolai and Sergei were fascinated by science. Nikolai collected plants, created his own herbarium, and liked to play with frogs in the Presnya ponds. One of his favorite pastimes in winter was to try and find out if the summer creatures were alive during their winter anabiosis at Gusev Island along the Presnya River.

Sergei often joined him in chemistry experiments, one of them ending disastrously. One day Nikolai had learned how to produce ozone at school and he brought home the chemical ingredients. He poured sulfuric acid over a mixture of potassium permanganate and the mixture exploded, harming the sight in his left eye. The doctor was called from the factory clinic, but he could do nothing and Nikolai had an eye disorder, a slight blurring of the vision in that eye, for the rest of his life.17

Still trying to steer his sons toward a career in business, Ivan Ilyich hired a tutor to lecture them on such topics as the “Honor of Commerce and Industry and Its Usefulness to Society,” and the “History of Commerce from the Phoenicians to the Present.” But Nikolai, in particular, was not impressed. He had already decided that he wanted to be a biologist. Sergei followed his lead into science and took up physics.

Nikolai Ivanovich’s first choice of a career was medicine; he wanted to go to one of Russia’s ten universities and become a doctor like his sisters, but the emperor’s high school of commerce did not teach Latin, a required language for university entrance. He was impatient to begin his higher education and rather than take another year to learn Latin, he decided to study agriculture. He entered the Petrovskaya Agricultural Academy, a magnificent two-story, neoclassical palace in richly landscaped gardens on the outskirts of Moscow.









CHAPTER 2

The Petrovka and Katya

In 1900, biologists rediscovered Mendel’s laws of heredity, first postulated in 1865. Mendel’s theory of particles of heredity—later to be called genes—stored in the reproductive cells had been ignored for thirty-five years. But then at the turn of the century scientists confirmed his theories; his paper was “rediscovered” and the new science of genetics was born in Europe and America. Academic institutions began teaching new Mendelian breeding techniques for plants and animals. In Moscow, the premier college for such studies was the Petrovskaya Agricultural Academy, known affectionately as the “Petrovka.” In the fall of 1906, Nikolai Ivanovich began his studies there.





Nikolai Ivanovich took the Petrovka by storm, quickly establishing a reputation as one of its brightest students.

“There goes Vavilov,” they would whisper as the freshman hurried by, weighed down with books and oblivious to the attention of his new admirers.

“See how he ate his ice cream before his soup,” they chuckled, as they watched him rush absentmindedly through his lunch in the cafeteria, anxious to return to his studies.

During an official visit of the tsarist Ministry of Agriculture, which ran the Petrovka, the young student was holding forth on the subject of plant breeding when a small green lizard crawled out of his pocket and began climbing up his jacket. Much to the amusement of his audience, Nikolai Ivanovich calmly picked up the lizard, folded it into his handkerchief, and put it back into his pocket.1

The Petrovka was one of eighty institutions of higher education throughout Russia.2 Teaching at the Petrovka was intense. There were no vacations—classes began in September and ended without a break in July, followed by two months of fieldwork on a farm or at an experimental station. For the beginning of his four-year course, Nikolai Ivanovich vowed to “study and firmly learn”—to master—the curriculum in his first two years. “Let’s wait before we look into the future. Let’s pause in the present,” he wrote. Only after the course had been mastered would he allow himself to “move towards bright openings and more joy.”3

His diary for these years reveals a young man driven to succeed, but also open to the possibility of failure. “Do what you can,” he wrote to himself. “If you can’t do something you wanted to do, then you will be forgiven, but if you don’t want to try to do anything, you will not be forgiven.” Even in those early days science was his only desire. “I passionately want science. I love it. It’s the purpose of life. Only in science can one experience enthusiasm.” And science should be used to improve life on earth. It was important “not to engage in utopianism, but to engage in everything that brings joy, calmness of emotion and reason.” Several times he urged himself to work harder, not “to spread myself too thin…to concentrate on something.”

He became famous among the students for working long hours. On field trips Nikolai Ivanovich would stay working as long as it was light, then he would sleep with the laborers in their barracks and be up again before dawn.4

He impressed his teachers and especially his professor, Dmitry Pryanishnikov, a world authority on soil science. Pryanishnikov was twenty-two years older than Nikolai Ivanovich, but he began treating his student as an equal, declaring to anyone who would listen that this young Vavilov was a genius. “And we do not call him this only because he is our contemporary,” said Pryanishnikov.5



The Petrovka was part of the reforms that the tsar hoped would discourage future uprisings by producing graduates to help the peasants improve the country’s agriculture.6 The Petrovka’s professors and students were enthusiastic about this task to “enlighten” peasant farmers and passionate in their belief that they, as agronomists, were making as worthy and honorable a contribution to society as the more glamorous physicists and chemists. Nikolai Ivanovich would write in his diary that he was ready to “commit his life to understanding nature for the betterment of humankind” and he pledged to “work for the benefit of the poor, the enslaved class of my country, to raise their level of knowledge.”7

But the challenges were enormous. Russian grain yields were one third of the levels in France and Germany. The academy produced graduates trained in new farming methods, such as crop rotation and breeding, but the government basically ignored them. Russian farms were performing well enough—for the needs of the aristocracy and upper class. Russia was the second largest exporter of grain after America and the large estates were providing the best-quality grain for the granaries of Europe. The revenue supported the rich and landed. The peasants continued with their medieval agriculture, including wooden plows, and they barely had enough to eat. Local community organizations, a few private landlords, and private agricultural societies launched their own improvements in an attempt at “enlightenment.” They imported new farming techniques from Europe and America, but their funds were limited.

Most landlords were stubbornly ignorant of advances in agricultural science, and the peasant underclass—90 percent of the population—resisted replacing methods that had been used for generations. The Petrovka students had tried to bring changes and the academy had been regarded as a “revolutionary hotbed” that even favored admitting female students.8 The government fired what it regarded as the most troublesome professors, no new students were accepted, and the Petrovka was to be closed. But in 1891, the thirtieth anniversary of emancipation, came the Great Famine. Like others in earlier times this famine was brought on by drought.

While most people think of Russian farming as a battle against the cold, the most fertile lands along the Volga, which flows from north of Moscow 2,293 miles into the Caspian Sea, often suffer from blistering, cloudless skies that kill crops, animals, and people. In the summer of 1891–92 a prolonged drought in the Volga basin destroyed the harvest, and several hundred thousand people died of starvation. The agricultural authorities could no longer ignore the need to modernize, but their changes were largely cosmetic. The academy accepted students again, but entrance was restricted: no Jews were admitted and student fees had to be paid in advance, an effort to keep out radicals. The academy was also given a new name, the Moscow Agricultural Institute, but it was still known to students and staff as the Petrovka (as it will be referred to throughout this book). A new minister of agriculture with a science background was appointed and funds were made available for plant breeding stations, on the American pattern. It would not be enough. In the 1905 uprising, peasants tried to seize the large estates. The rebellion was crushed, a new package of reforms granted, and agricultural production started to improve. Still, Russian agriculture stumbled into the twentieth century far behind Europe and America. Reflecting the radicalism of the Petrovka, Vavilov wrote in his diary about “issues that ought to be revised.”9 They included, “religion, family life, marriage, attitude to women, women’s issues, the sex question, upbringing, school.”



It was also a time of great intellectual excitement in biology—especially for crop breeding. Darwin had left biologists with a puzzle. He had not explained the mystery of inheritance. How were the adaptations that he said were the cause of evolution passed on from one generation to the next?

Darwin had suggested that there might be two types of inheritance: “soft” and “hard.” The soft inheritance theory suggested that organisms would pick up adaptations during their lifetime from the environment, and these adaptations would somehow change the constitution of a plant and would be inherited. The hard inheritance theory suggested a fixed set of factors in the organism that was passed to the offspring generally unaffected by the environment.

The idea of the inheritance of characteristics acquired during an organism’s lifetime was first suggested by the French botanist Lamarck. The idea of a fixed set of factors had been put forward by Mendel in 1866, but his work had been ignored—until it was confirmed by three European scientists in 1900. Mendel, crossbreeding peas, had shown that certain characteristics, the color of the flowers or the shape of the seeds, reappear in subsequent generations according to a definite pattern. When he crossed purple flowers with white the offspring of the first generation were all purple. But when he allowed the purple flowers from the cross to fertilize themselves, they produced three purple flowers for one white. He concluded that there was no mixing of the colors, but that one color, purple, was “dominant” and one color, white, was “recessive.” In succeeding generations both dominant, purple, and recessive, white, appear, showing no mixing of the characteristics. The factors, later to be called genes, apparently remain unchanged. This idea of unchanged genes meant that plant breeders could look for the hidden genes—resistance to disease, for example—and expect the gene for disease resistance to appear at some time in later generations.

The rediscovery of Mendel’s work caused a revolution in biology but especially for breeders of animals or plants. Plant breeders needed to know how much Mendel’s laws could be relied on—whether they were universal for all plants. Were there practical applications: Could the yield and quality of staple crops like maize, cotton, and tobacco be increased by finding the gene, or genes, responsible for these traits and breeding them into the plant? What part, if any, was played by the environment? Could the physical elements of temperature, moisture, and light affect the way genes behave? Even Mendelists conceded that the individual development of an organism must be part nature and part nurture.

When Vavilov arrived at the Petrovka in 1906, Russian biologists, like those in other industrial nations, were split into Lamarckian and Mendelian camps. Some of the older professors at the Petrovka tended to scoff at the new theories of genetics and genetics did not exist in Russia as a discipline; there were no specialized genetics institutions or periodicals.10 These older academics considered plant breeding to be an ancient art, a native skill born of observation of nature in the raw, not a scientific discipline based on a complex mathematical theory or ratios of dominant and recessive factors. Farmers had been selecting plants for thousands of years and were ideally suited to the task, in their view. Picking the best plants had always been the job of uneducated peasants, not learned academics, and some of the older professors thought that was how things should continue.11

In Russia, the Mendel–Lamarck dispute gave rise to an important linguistic distinction. In the past, traditional plant breeders had been known by the Russian word sortovody, literally, strain breeders. Now a new term, selektsioner (from the Latin selectio and meaning, literally, selectionists), was adopted by the new generation of scientifically trained plant breeders. Nikolai Ivanovich was definitely a selektsioner. He learned of the importance of genetics for crop breeding from his other progressive teacher, Dionisius Rudzinsky, who in 1903 had set up Russia’s first plant breeding station at Kharkov in Ukraine.

The two types of plant breeder often clashed in heated debates at the Petrovka. One summer, Nikolai Ivanovich and several other students were in a private railroad coach traveling from Moscow to Kharkov to attend the First Congress of Selectionists—the full title, reflecting the importance its organizers attached to it, was All-Russian Congress of Activists of Selection of Agricultural Plants, Seed-breeding and Distribution of Material.12 The students in the coach got into a furious argument about Mendelian laws and their relevance to plant breeding, so heated that it threatened to become violent. Nikolai Ivanovich stepped in, suggesting that they should put Mendelism on trial. He organized a mock court hearing in which he appeared as Mendel’s defender, promoting plant selection as a “science” rather than an “art.” Witnesses were called for both sides. The prosecution opened the “case” by declaring that farmers had been selecting their best crop plants for thousands of years, challenging Nikolai Ivanovich to “prove” how the young agronomists were in a position, at the beginning of the twentieth century, to know better than the peasants with a good eye for a good, healthy plant, or a fine cow.

Vavilov argued with great passion that in 95 percent of the cases, the peasant farmer did not improve the yield of his crops, or the milk production of his cow, because he was not aware of Mendel’s laws governing the inheritance of characteristics. He had no idea which of the traits he had selected would continue on in future generations and which would simply disappear. Applying Mendel’s theory of dominant and recessive genes, a botanist could now forecast which characteristics of his crop plant would continue, and which would not. The jury “voted” unanimously in favor of recognizing plant selection as a science and forecast a long and successful career in plant selection for Nikolai Ivanovich.



In private, however, Nikolai was not so sure. To be a good selektsioner required, he confided to his diary, “more brains and talents of all sorts” than he felt he could muster.13 “In addition to having a sharp eye, it was necessary to master languages to read foreign publications, to have acquaintance with mathematics, to possess patience, endurance and a youthful thrust.” He doubted that he could put all these virtues together.

Even so, he would become an expert observer of the variations in plants and which variations might signify something useful—despite the slightly blurred vision in one eye from the home chemistry experiment. The more specimens he collected, the more fascinated he became with the sheer scale and complexity of the problem. Most of us looking at a field of ripe wheat, for example, see only waves of amber grain, as the anthem goes. But plant breeders with a keen eye, like Nikolai Ivanovich, see many variations that distinguish one stem of wheat from another and give an indication of the plant’s worth. The height of the main stem itself can range from roughly one to four feet, and this becomes important when considering whether the stem is capable of bearing lots of grain without falling over. The stem can have anything between seven and nine slender green leaves, and the leaf angle can be almost vertical to the stem or at various points until it is horizontal to the stem, or even pointing downward. This is important when a plant breeder is considering how many plants would fit into a given space. A closer inspection of the wheat stem, perhaps with a magnifying glass, may reveal still more distinctions. For example, some have little hairs at the junction of the leaf and the stem, and some do not. Most ears of wheat have what look like wispy beards, or awns, growing out of the shell of the seeds. A few wheat plants are awnless, with no beard, and the presence of awns appears to increase yield potential in relatively warm climates. Plant breeders are always looking for signs of disease, little yellow spots of powdery mildew, or brown and red spots, known as rust, on the leaves. If plants reach maturity without mildew or rust, it’s a sign they might have a genetic makeup resistant to such diseases.

In his final year at the Petrovka, Nikolai Ivanovich worked on the Poltava Experimental Station in Ukraine where he conducted experiments on disease resistance in oats, wheat, and barley, and at the Petrovka’s experimental station on plant immunity. He graduated in the spring of 1911 with a first-class degree in agronomy, although his thesis reflected his childhood passion for zoology: the frogs and other slimy creatures of the ponds of Middle Presnya. His thesis, and first published paper, was entitled “Field Slugs as Pests to Winter Crops in Moscow Gubernya.” He was disappointed with himself for failing animal husbandry—but his excitement about the future soon overcame his gloom. “It’s a trifle, after all,” he wrote in his diary; “tomorrow everything will appear in a rosy tint.”14

According to the custom for Russia’s star graduates who were going on to become academics, Vavilov would now include study in Europe, either in German, French, or British laboratories, but he would not go alone.



The Petrovka’s female students were especially attracted to the handsome, skinny, almost diffident youth in his elegant suits as he dashed from class to library, from scientific debates to extra language lessons.

One female student in particular caught his eye. Her name was Yekaterina Nikolayevna Sakharova. The daughter of an accountant and from a higher social stratum than Nikolai, she was one year ahead of him at the Petrovka. Katya, as she was known, was rather plain and very serious, even stern, and it was not her looks, but her impressive erudition in one so young that immediately attracted Nikolai. Katya had graduated from the Fourth Moscow Women’s Gymnasium with excellent grades in Russian language and literature, French, German, history, geography, mathematics, and the natural sciences.15

She was widely read in the classics of European literature, which she liked to quote, and had also traveled in Germany and the Austrian Tyrol. Her parents had died early; her father in 1904 and her mother four years later. In the aftermath of the 1905 uprising she had come under the influence of her sister, Vera, whose radical politics landed them both in jail. Katya was arrested for belonging to the Social Democrats, the Marxists who eventually split into Bolsheviks and Mensheviks. She was interned for five months before being released to attend the Petrovka.

Unlike Nikolai, whose high school curriculum had concentrated on business studies, Katya arrived at the Petrovka an altogether more rounded person. She was already firmly convinced that she wanted to devote her life to agriculture. Nikolai met her soon after he arrived at the Petrovka and was attracted by her obvious intelligence and the strength of her commitment. For her part, she liked the attention he paid to her and admired the energy and determination he applied to his studies, but the relationship was not romantic. He reached out to her as a child might to his mother or father, neither of whom, in his case, had provided him with the consolation he needed.

The image of himself that Nikolai Ivanovich presented to Katya was much different from his public persona. He did not have any “more precise or clearer aim” than any of his colleagues, he told her.16 “There are some lights shining vaguely in the mists (forgive the unaccustomed poetic turn) that are luring me on [but] I will not conceal from you that I have very little confidence in myself or in my powers. Occasionally these doubts affect me sharply, more powerfully than it appears to an outsider.” Outsiders saw little evidence of physical attraction and were surprised when the couple announced their engagement after she graduated in 1910.

Despite her excellent academic record Katya was not asked to stay on for higher academic work. The tsarist ministry strongly disapproved of the radical politics she espoused and her period of detention could not have helped her career. Instead, she worked as a home tutor outside Moscow.

Nikolai graduated a year later, in 1911, and Pryanishnikov kept him on the staff of the Petrovka preparing him for a professorship. He told Katya that he thought Pryanishnikov had overestimated his talents, especially when he was asked to give the graduation address for the women at the Golytsin Higher School Agricultural Course where he had been a part-time teacher. “I was dumbfounded,” he wrote. “My failures in teaching put me in a foul mood and discourage me.”17



Nikolai Ivanovich had already decided to devote his life to applying science for the public good. He was about to launch himself into a career of plant hunting and breeding and had selected two older mentors, one Russian and one English.

The Russian was Robert Eduardovich Regel, a gentleman horticulturalist of German descent. Regal was an expert in strawberries and the grafting of fruit trees, and a consultant to noblemen owners of large estates. He was the only doctor of gardening in Russia and an active member of the Emperor’s Society of Horticulture. The society was founded by his father, Eduard, the director of the St. Petersburg Botanical Gardens, second only to the Royal Botanic Gardens in London in the richness of its seed collection and its herbarium. But Robert Regel was also a practical scientist. After the land reforms of 1906 broke up the old communal farming system and encouraged the more prosperous peasants to become independent farmers, Regel became head of the new Bureau of Applied Botany in St. Petersburg where he started the first collection of Russian cultivated plants.18 He was also a man of considerable influence in high tsarist circles as a member of the Scientific Committee of the Ministry of Agriculture.

The Englishman was William Bateson, a zoologist and evolutionary biologist and the greatest promoter of Mendel’s theories of heredity after Mendel’s work had been rediscovered in 1900. Bateson was a great independent thinker who got himself into a lot of trouble with his colleagues by being too dogmatic, especially about his opposition to Darwin’s theory that some variations in plants and animals were due to environmental influences. He was convinced that Mendelian genetics would provide a better explanation, and he turned out to be correct. Nikolai Ivanovich set his sights on these influential scientists with a determination and confidence that contrasted with the self-doubt expressed in his letters to Katya.

He had met Regel in Kharkov when he had staged the mock trial of Mendelism on the train. In 1911, he wrote Regel asking for an internship at the Bureau of Applied Botany. The tone of the letter, an appealing mixture of flattery, commitment, and cooperation, displays an extraordinary worldliness for a twenty-four-year-old.

“At the Kharkov Breeding Congress you let me hope for assistance; now dare I repeat again my humble request to let me work with the Bureau…so far the only institution in Russia that combines studies in taxonomy with those of the geography of cultivated plants…. I would regard any advice from a Bureau staff member regarding the use of your library as really valuable to me…. Being clearly aware of the load of work at the Bureau, I would do my best to be of minimal personal burden for the Bureau’s employees. I would bring the most necessary instruments (magnifying glass, microscope). I reconcile myself to possible inconveniences in advance.”19

Regel accepted him. “We expect you in Petersburg in the nearest time. P.S. We have a spare microscope. It would be good if you could bring your magnifying glass with you.”20

It was the start of a year’s research, mostly into wheat. Regel was instantly impressed by Vavilov, but the young agronomist was still unsure of himself. He told Katya that he wanted to be an academic, but he feared that he had too few gifts. “Disillusionment and reversals” were possible.21 He was especially uncertain about the next phase of his doctorate, an extended trip to European laboratories. “I’m not brave. And I have little confidence that I’ll be able to do it. It’s all too fast. It smacks of careerism, which God forbid. All these public appearances are nothing but trouble and dismay.” Worst of all, he wrote, he was behind in his scientific reading. “I’m not even dreaming about Mutation Theory. Total ignorance in systematics and inability to experiment at all. And my language is horrible. I have to study and study.”22

It was as though the two youngsters had already set the boundary of their relationship; that it would be about friendship, moral support, and, above all, science, not love. Katya helped him with private moments of self-doubt and Nikolai would be able to supply her with something she did not have—a family, and a home. They were married in 1912 in Moscow. The picture taken for their wedding shows them both looking intently into the camera; Nikolai looks apprehensive and vulnerable, Katya looks almost uninterested, as though she were going through some enforced performance not to her liking. Neither of them wanted any fuss made of their marriage and Nikolai contrived to keep it a secret from his colleagues at the Petrovka. But one of the professors found out and “turned him in,” as a student would later recall, so that they could celebrate.23 Shortly afterward the couple set off for Europe, to Nikolai Ivanovich’s second chosen mentor, William Bateson. It was a trip that would be the making of Nikolai as a scientist, but would increasingly isolate Katya from her scientific work, and from him.
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