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Foreword

For decades, John Mallett and I have crisscrossed and intersected each other’s careers like the warp and weft of burlap malt sacks. I first met John (virtually) when I was working in Chungcheongbuk-do, South Korea, commissioning the new Jinro-Coors tower malthouse in 1993 (where, at times, I marveled at 100 pound men carrying 100 pound sacks of local barley up the steps at the loading dock). During the “spare” time that came with the hurry-up-and-wait activities of new plant commissioning, I co-authored (with Professor Sir Geoffrey Palmer) a few articles about malt for the March-April 1994 The New Brewer magazine. John was technical editor for The New Brewer then, so my articles ended up in his inbox.

After returning to the US, I would periodically bump into John at various brewing functions. He was assisting several different breweries in Colorado and elsewhere, while I continued working for Coors in assorted R&D, malting, and brewing posts around the world, until I retired in 2007. John scaled up in brewery size and position, and is now Production Director at Bell’s Brewery in Kalamazoo, Michigan. Bell’s is a large, regional craft brewery that grows its own barley for malting. He also teaches at Siebel Institute of Technology and writes technical articles on all aspects of brewing.

Recently, our paths crossed again when we realized we were both writing books about malt. Mine, The Craft Maltsters’ Handbook, recently published by White Mule Press (Hayward, California), and John’s book published by the Brewers Association (Boulder, Colorado). When we bumped into each other at the 2014 Craft Brewers Conference in Denver, I asked John about possible redundancies between our two projects. He heartily replied, “don’t worry; yours is written from the maltster’s point of view and mine is the brewer’s perspective. They will complement each other!” He was right. They do nicely.

John talks about the “heavy-lifting” that malt does for brewers. In this book, John has done the heavy lifting for us by presenting (in a very readable fashion) the chemistry of malt carbohydrates, sugars, amino acids, proteins, and lipids. Throughout the book, he elegantly describes the history and chemistry of Maillard reaction products, derivation of caramel colors and flavors in the kiln and kettle. John pulls from his own experience as a brewer, and brings in several other notaries from the craft brewing and production malting worlds to emphasize the important and sometimes surprising practical aspects of using malt to make beer. The book flows like the air moving through drying barley, describing functionality, flavors, fermentability and unfermentables extracted from malt, including how many malty factors can be unintentionally over-represented in beer. As John discusses brewing recipe formulation, one brewer he interviewed compares the process to painting. Color, depth, and brushstrokes can be just like the different qualities and quantities of malts. Other brewers think of their brewing formulae as musical compositions, with different malts providing bass, middle, and treble notes.

Doing research for the book, John went on many enviable visits to malt-houses and breweries around the world and neatly tours us through them. In reviewing the history of malting, John tells us about Harry Harlan, the “Indiana Jones” of barley. He tells us about the ongoing search for the next “Maris Otter” of malting barley varieties. The different styles of standard and specialty malts are introduced, and most importantly, critiqued from several brewers’ perspectives. He shares his and others’ “teachable moments of near catastrophe” in handling and brewing with different malts over the years. In addition to the malt itself, he addresses common concerns related to malt receiving, conveying, storing, weighing, and milling. You won’t find that level of fundamental understanding and practicality in any malting theory textbooks.

In the late 1970s, when the first craft brewers were turning their homebrewing hobby into commercial businesses, Bill Coors called several of us into his office. He said that we would probably be getting technical requests from small, startup breweries and when we did, we were to “get on an airplane and go.” So we did. Many of us drove, flew, or answered questions by phone whenever asked. One of the first instances I remember was from a fledgling Colorado brewer that appeared wide-eyed in my office carrying a casebox full of milled malt, asking why they couldn’t get good extract and run-offs from their malt. This one was dead easy. I scooped up a handful from the box and showed him the whole malt kernels, or “old maids,” that should not have been there after milling. I told him how to adjust his mill, gave him target sieve percentages to shoot for, and sent him on his way. Those brewers learned quickly and have continued to study the art, brewing in Colorado now for thirty-five years. It is in the same spirit of generously sharing wisdom that John wrote this book. Brewers helping brewers. We can all learn from each other, even if we’re competing against each other on the shelves!

In learning about malthouse hygiene as a Siebel student, John mentions the “white bread test” introduced to him at the Schreier (now Cargill) Malthouse in Sheboygan, Wisconsin. Mick Stewart, South African Breweries (SAB) Chief Brewer, invented this test many years ago when he was inspecting malthouses. The test simply said that any head maltster should be confident enough in their plant’s hygiene that they would willingly take a bite from a slice of white bread after swiping it across any malthouse surface—inside or outside of pipes, tanks, and walls. After I showed Mick around my facility in the early 1980s, he remarked that we operated one of the few malthouses he had ever seen that could actually pass his test. This level of hygiene was achieved rather expensively, by a five-person malthouse crew who did nothing but clean. In the book, John discusses simple and cost-effective ways to keep malt handling and storage areas clean and safe in any size brewery (incidentally, Mick also told SAB packaging managers they ought to keep their pasteurizer water clean enough that they would voluntarily bathe their own babies in it!).

John rightly offers that “barley isn’t as sexy as hops.” Ask any maltster and she will tell you that hops seem sexier because they are easier to get into the glass of beer. Isomerization of kettle hops and flavors infused from late and dry hopping are simple, straightforward physical and chemical processes. No confounding (and confounded) biology or biochemistry (except for the anti-microbial effect of hops in beer). This rectilinear “spice in, flavor out” cooking model makes hops easier to relate to and understand for brewers and consumers alike. Everyone cooks; few malt.

Malting barley, on the other hand, must pass through additional elaborate technical processing steps including ensuring practically perfect biological viability of the cereal seed before, during, and after harvest; nurturing vigorous, uniform, and hygienic biological growth during steeping and germination; developing biscuity, nutty, toffee, vanilla, caramel, coffee, roasted, toasted, and malty aromas and flavors in the kiln; and empowering brewing horsepower in the form of one hundred-plus discrete enzymes that determine, inter alia, the fermentability, alcohol, color, mouthfeel, flavor and foam stability, productivity, throughput, and economics of the final product. All these factors may seem sexy to a maltster, but try explaining them to a punter over a pint in the pub. All of this complexity means that malts and malting are too far removed from beer for nearly all consumers and most brewers (present readers excluded) to invest time, energy, and interest in.

Woe, however, to the unwitting and uninformed brewer who chooses to circumvent the malting process by replacing malt in their brewhouse with unmalted barley and fungal or bacterial enzymes. Many moons ago I studied malting and brewing at Heriot-Watt University in Edinburgh. I would occasionally enjoy a beer or two at a local pub with a friend who brewed at a large UK brewery. He proudly proclaimed that his brewery had successfully replaced a large portion of their malt in the brewhouse (40 percent, if memory serves) with raw barley and fungal enzymes to save production costs. I told him that if I closed my eyes and tasted his beers alongside others I could always pick out his beers because of a slight raw grain off-note in the beer. I proceeded to perform this feat for him several times successfully. Within a few years, his brewery went out of business. True story; names withheld for personal protection.

Partially replacing malted grains with unmalted adjuncts in brewing is a hot-button practice that is still debated today. Is it an effort to improve beer drinkability, profitability, or both? The Brewers Association has recently (2014) changed their view on the subject by expanding the definition of craft beer to include “… beers which use adjuncts to enhance rather than lighten flavor.” The pros and cons of adjuncts are not within the scope of this book, and have been discussed by brewers and laypersons for decades, as this naïve diatribe published in the Denver Daily Tribune on October 2, 1878 typifies:


“Now the country is going to destruction sure enough, and without remedy unless Congress interferes. A Milwaukee paper petrifies us with the astounding statement that the beer manufactured in that cream-faced town is terribly adulterated, and instead of being brewed from barley malt and hops, it is cheaply constructed from corn and rice. The tale is too horrible for belief! If the people of America can’t get good and pure beer to drink, what is the use of living under a republican form of government and maintaining greenbacks at par with gold? A congressional investigating committee should be dispatched to Milwaukee at the earliest possible moment.”



This book will help anyone who wants to de-mystify, understand, and form a closer bond with the most important ingredient in beer. John says that his principal reason for writing the book was to learn more about malt himself. He admits that the first brewery he worked at in Boston used 100 percent imported English malt but he wasn’t exactly sure why. In the intervening years and through this book, he has learned why and shares his hard-earned experience with us. Some brewers simply scale up their use of malt from their homebrewing days, and others learn as much as they can so they can make educated choices when Mother Nature changes or destroys crops, or new ingredients become available, or unique flavors and colors of new products need to be created for a specific style.

Even though I am considerably older and have spent more years studying malt than John, I learned much by reading this very well researched book. You will too.

Dave Thomas

Beer Sleuth LLC

Golden, Colorado


  
    
Introduction

As I first thought about how to structure this book, I thought the starting place would be obvious. In Lewis Carroll’s Alice in Wonderland, the King instructed Alice to “begin at the beginning and go on till you come to the end: then stop.” But where precisely is the beginning in the story of malt? Does it begin with simple chemistry, or with the first historical records of barley farming? For this subject, one that I am so passionate about, perhaps the most appropriate starting point is where malt first entered my life.

Oddly enough, my relationship with malt began with my grandmother. She always had a diverse selection of sweets available for well-behaved grandchildren. In addition to the cellophane-wrapped, translucent yellow butterscotch candies that I would later associate with diacetyl, she’d occasionally have a dish full of chocolate malt balls. As I bit into the rich milk chocolate, my teeth would uncover a wholly different texture and flavor hidden within. Although I loved the sweet chocolate covering, the inner globe revealed a rich flavor that was not oily or fatty. It was sweet, but the sweetness did not come in a rush; instead it was long and drawn out, mixed in with elements of bread and cereal grain. As they say in music, it had sustain.

The oppressive August heat in Rhode Island came from the combination of ample sun and windless days in close proximity to the ocean. Although a dip in the cool ocean gave needed relief when the days got too sweltering, occasionally the family made an expedition to the Newport Creamery for a cooling ice cream treat. Their specialty, the “Awful Awful” (awful big and awful good), made it into semi-regular dietary rotation. The flavors in the malted milkshake echoed those malted milk balls from my grandmother’s house. Those flavors were, quite simply, delicious and unique to my youthful palate.

My father has always been an adventurous beer drinker. His varied tastes and my beer can collecting hobby formed a nearly perfect symbiotic relationship. When beer transitioned from something that my older relatives drank to something that I was finally able to partake of, I do not recall a particularly malty flavor in the abundant but cheap beer that my peers were drinking. However, in contrast, the beers in my father’s fridge struck me with their grainy complexity.

As I reached the age of independence, I moved into a group house with good friends who all happened to be employed in the food and beverage industry. My roommates included a classically trained chef, a food and beverage manager at a fine hotel, and a shift manager at the bar in the basement of the Hampshire House in Boston (the inspiration for the TV series “Cheers”). Together, we eagerly sought out whatever different beers we could find. The shelves of package stores throughout the greater Boston area during the 1980s yielded a wide variety of obscure beers from around the world. As we drank them in the name of research, we took copious notes on their individual flavor characteristics. Although we were unsure of the origin of many of the flavors, we knew what we liked.* Our home-built keg fridge was constantly stocked with delicious imported ales. The offerings from craft brewing pioneers like Sierra Nevada and Anchor Steam also came into the rotation as they became available in our region. The beers were dramatically unlike the insipid and nearly colorless light American lagers that dominated the beer aisles in those days. These beers had substantial malt-derived color, flavor, and body, and we loved to drink them.

This substantial interest (some would call it obsession) was a large factor in how I ended up both homebrewing and then working (first in the kitchen and eventually the brewhouse) at Boston’s newly opened Commonwealth Brewery. The English styles made at the brewery were dominated by malt, and these flavors made their way seamlessly into the restaurant’s food as well. The grain would go into soups, the wort into sauces, the beer into marinades, steamed mussels, and even sometimes desserts. Hops, despite their potency in flavor and aroma, were not doing the heavy lifting; that work was left to the malt.

And heavy lifting it was; as an apprentice brewer I became intimately familiar with malt in that poorly engineered and inefficient brewery. We used 100 percent English malts; full container shipments would periodically arrive and need to be manually unloaded into off-site storage at the brewery farm, brought to Boston and winched to the second floor grain loft, and after milling, wheeled halfway around the block to the grist case. After brewing, I lugged the hot, wet bags of spent grain on my back as I navigated the broken and aging slate steps out of the basement.

We used different types of malt in the grist formulations for the various porter, bitter, and stout brews. These malts all looked, smelled, and tasted differently. I knew then that they all started as the same barley and somehow were transformed into the wide range of colors, flavors, and textures that drove and formed the distinct beers. But I did not know how or why. It was my assumption that given enough time, and enough experience in the brewhouse, I would eventually learn all there was to know about malt.

A thirst for brewing knowledge led me to Siebel Institute. After three years of working in (and eventually running) the brewery at Commonwealth, I was primed and ready. My class included experienced students from larger breweries all around the world, as well as a few somewhat clueless microbrewers.

I visited the Schreier malting facility† in Sheboygan Wisconsin with this class. A few of us came armed with what we were told was the best auditing tool in the brewer’s arsenal: spongy white bread. Earlier in the week, one of our lecturers made a point of stressing the necessity of proper sanitation. We were told that bread, wiped on any surface in a well-run malting operation, should be appetizing enough to eat. We menacingly brandished the bread at our gracious hosts. While it was fun and telling of the quality of the operation, I am relieved that no maltster has ever tried this tactic with me at the brewery.

Although the scale of the operation seemed huge, with vast piles of grain soaking, growing, and being dried, the most memorable part of the visit were the aromas. Raw barley smelled dusty and dry. The bleach used to clean and sanitize stung our nostrils. A handful of growing barley fresh off the germination floor had a bright and clean smell–strongly reminiscent of cucumber–while malt in the final curing stages on the lower deck of the kiln smelled rich and biscuit-like.

I took the reins at the Old Dominion Brewing Company in Virginia in 1991, and was given the opportunity to formulate and brew Continental type lagers. These Continental styles needed different malts than I had previously used in Boston. The American base malts performed differently in the brewery and contributed distinctive flavor characteristics to the beer. Brewing with the palest of American malts at Old Dominion made beer that allowed yeast or hops flavors to become the unrivaled star of the show. In contrast the pale ale malt I had used at Commonwealth was always evident in the background, never letting the other ingredients have their turn on the stage.

Old Dominion was making beer on a larger scale, and as the brewery grew, moving and processing the malt grew to greater prominence as well. Over time, the dumping of 50 pound bags of pre-milled malt by hand was replaced with larger storage, mechanical conveying, and automated weighing equipment. There was a corresponding increase in knowledge with each phase of growth. Some knowledge came from careful reading or inspired discussion, while other lessons were learned on the fly, from moments of near catastrophe.

In 2001, I made the move to Bell’s Brewery in Kalamazoo, Michigan. In the time since, Bell’s, like many other craft breweries, has experienced significant growth. As we have grown, so too has our knowledge about, and investment in, our various supply chains. The beer landscape is shifting, and as large breweries consolidate and pull away from public dialogue, we feel it is imperative that growing breweries support vital research related to raw materials. Homebrewers and craft brewers have different needs than those that have supported and directed these efforts up until now, and if we desire to continue to make better beer, it is imperative that we understand the nuanced challenges that our suppliers face.

Bell’s has been actively involved with the American Malting Barley Association (AMBA) for a number of years, and has seen the organization slowly but steadily shift towards craft brewing. AMBA advocates for barley; coordinating the efforts of breweries and malting companies for research and government liaison. Through AMBA, the member companies collectively provide a unified message to farmers about what varieties should be grown, aggregate and apportion funding, and provide vital direction to barley breeders and researchers. It is a remarkably effective organization that strives to build consensus within the disparate stakeholders that make up its membership.

It was because of the work with AMBA that Bell’s decided to grow barley in Michigan. Historically, central Michigan produced significant quantities of malting barley, but the rise of corn and soybeans as commodity crops had all but wiped that out by 2000. Our idea to farm came primarily from an inquisitive attitude. We felt that by purchasing a farm and growing barley, we might better understand the sometimes harsh realities that our suppliers deal with every day. Planting and harvest decisions, disease factors, and variety selection become far less abstract when actually standing in a field. Our philosophy of learning by doing has not always met with success, and we are better brewers because of this.

As of 2013, we grow about 400,000 pounds of barley annually. Over years of closely working with our malting partners, we have had the opportunity to gain deep insights about barley and malt. The experience of complete involvement in this full chain of stewardship: from earth to barley, barley to malt, malt to wort, wort to beer, and finally beer to enjoyment has been simultaneously overwhelming, fulfilling, frustrating, and transcendent.

It seems that as the brewery continues to evolve, so too does our relationship with malt, and we continue to look more closely at the starchy puzzle. It is the search for greater understanding that carries us through this book, from an malt-inspired overland expedition through Ethiopia in the time of Ras Tafari, and all the way back to high school chemistry class. Dig deep enough, and the story of malt takes us from the very foundation of human civilization to cutting-edge genetic engineering.

About This Book

We begin with the story of a fascinating character, Harry Harlan, who built the foundations for barley research in the United States. Before I started researching this book, I had never heard of him, and thus had no idea of how wide his influence was to barley and malt.

Chapter 2 focuses on how brewers use malt. Although the calculations needed to successfully achieve target wort strength and color are detailed throughout, there is more to formulating a great beer than just arriving at a number. The nuanced and delicate interplay of malt simply can’t be reduced to a few data points. This chapter reveals the way that some imaginative brewers tackle the process.

The techniques and tools used to transform raw grain into a material that provides the flavor, color, and nutrients needed to make beer have evolved with civilization. Beer (and by default malt) has been a prominent and important component in many cultures. Chapter 3 gives an overview of that history, with some colorful interludes.
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Emerging rootlets on germinating barley.



Just like brewing, practical malting can be as simple or complex as the artisan desires, but consists of three distinct phases; steeping, germination, and kilning. Steeping raises the moisture content of the grain and the barley responds as it would when moistened by warm spring rains; it starts to grow. As the grain germinates and the shoot and roots of the plant start to emerge, it is transformed internally. Since the “chit” (the emergent roots) would otherwise grow together during this “flooring” phase, the grain must be turned periodically. After germination is complete, the malt is kilned. This step both halts growth and develops characteristic flavors by drying the grain. Initially, the still wet “green malt” gives up moisture easily to the warm air that is blown through it, and it “withers.” In the second part of drying, higher temperatures are needed to finish, or “cure,” the malt. By the end of the malting process the very hard barley starch has been “modified” by breaking down its internal protein matrix and making it friable (easily breakable). Chapter 4 explores how malt is made, and the complex biochemical and physiological changes that occur during this process.

Although the vast majority of grain that is malted is pale colored with light flavors, by varying malting conditions, utilizing additional processing steps, or even starting with other grains, a wide range of specialty malts can be produced. Chapter 5 covers the production and flavor contributions in the five broad classes of specialty malts: high dried, caramel, drum roasted, alternate grains, and special processes.

Chapter 6 covers the chemistry associated with malt. Starch and protein are the main components of barley, and both undergo significant degradation and modification during the processes of malting and brewing. Just as large starch molecules are broken down into smaller sugar molecules, so too are proteins degraded into smaller polypeptides, peptides, and amino acids. The complex Maillard reactions that occur when amino acids and sugars are heated together create an incredible diversity of flavor and color that are an integral part of wort and beer.

The diversity of malt types is the subject of Chapter 7. Variation in ingredients and process allows maltsters to produce a wide range of malts. Classifying malt into individual types is an exercise similar to classifying beers into styles; there is a difference between amber and brown but where the line is drawn is an individual choice. It is useful for the brewer to recognize the broad flavor and functional attributes that different types of malt contribute to beer.

High quality barley is a prerequisite for the creation of great malt. The barley kernel is a complex organism with distinct anatomy. Like an egg, barley is composed of a protective shell (the husk), an embryo, and energy reserves in the form of starchy endosperm. These various parts contribute different elements during the mashing and brewing process. Beer quality is ultimately dependent on barley quality, so better brewers have gained knowledge of the challenges and opportunities of barley farming. The phrase “No Barley, No Beer” could be revised to “Know Barley, Know Beer” in Chapter 8.

There are many varieties of barley. Although they all can be turned into malt, they are still technically different. Attributes like protein content are variety dependent, and thus variety has a large influence on the malt that is ultimately produced. Many brewers favor particular barley varieties for their beer, like the popular Maris Otter. Chapter 9 examines barley varieties in detail. Breeding and development of barley has provided maltsters and brewers with the best raw material possible, even as priorities have shifted over time. I feel that variety is an often overlooked aspect of malt and is necessary to understanding how it will perform in the brewery, and eventually, beer.

Malt analysis gives the brewer insight into what to expect, and allows her to make adjustments in the brewery to produce consistent results. Chapter 10 covers how to read and interpret a Certificate of Analysis (COA). By this point in the book, elements such as diastatic power (DP, a measure of enzymatic potential) and Free Amino Nitrogen (FAN, which quantifies soluble protein), will be familiar to the reader. Potential extract (the amount of content from malt that becomes dissolved in wort) is measured with the density scales of degrees Plato (oP) or by Specific Gravity (SG), and is important information for the brewer who wants to brew consistent beer.

Chapter 11 covers malt handling from a commercial brewery perspective. The theory, practice, and equipment used for malt milling are the subject of Chapter 12. Sprinkled throughout this book are visits to a few malthouses, both big and small, to get a sense of the variety of approaches to making malt. These mini malthouse tours give the reader some practical grounding, showing how this process is still alive and well in many places and on many scales, employing skilled maltsters who all brewers rely on to supply enough grain to make their daily bread.

When I decided to write this book I had a simple goal; learn more about malt. Over my many years of brewing I had certainly gained much knowledge on the subject, but never studied it at a very deep, comprehensive level. This book gave me a reason to do just that. A lifelong passion for learning is nurtured by many influences. I hope that my efforts, and this book, spark a similar quest for knowledge in my readers.

Footnotes



* It was many years later during the formalized flavor training that was an integral part of my Siebel education that I found out that the “German flavor” we often noted was identified with a proper name; “severe oxidation.”




† This malt plant has been owned and operated by Cargill since it was acquired in 1998.
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Harry Harlan—the “Indiana Jones” of Barley

A strange and winding path led me to the basement repository of the Kalamazoo Public Library to read about the Ethiopian people. Physically, the journey was just a quick walk down a set of stairs, but intellectually the trail was long and complex, sown with seeds of barley. I was in that book-lined basement on a mission to locate the 1925 National Geographic article “A Caravan Journey through Abyssinia” written by Harry Harlan. Harry had become a bit of an obsession for me, and I was trying to find out as much about him and his life as I could.

Unlike his fellow plant scientists, Harlan did not spend his 40-year career in a lab or writing reports, instead devoting himself almost solely to the practical study of barley. He documented the origin and genetics of the grain during his extensive travels, amassing an extensive library of the world’s barley strains. His tremendous agricultural and genetic contributions in strain development and crop quality laid the groundwork for the varieties used by brewers and maltsters today.

Born in rural, western Illinois in 1882, Harry Vaughn Harlan graduated from Kansas State University in 1904. He took a job with the USDA and immediately departed for a three year stint in the Philippines that included opportunities to travel and experience the culture of Southeast Asia. The danger and adventure of life abroad prepared him well for what, at first glance, might appear to be the mundane world of plant breeding. Upon returning to Kansas to start his graduate work, he received a new assignment, and was sent to rural Peru to study barley for four months in 1913 and 1914. Under the South American sun, Harlan studied and collected local Peruvian barley types, marking the first (but definitely not the last) time he would travel far away from Kansas in pursuit of barley.

At the close of World War I, food reserves across war-torn Europe had begun to dwindle. In response, future president Herbert Hoover mobilized a unified relief effort aptly named the American Relief Administration (ARA). Harlan joined the ARA as a grain specialist and sailed for England shortly after the hostilities in mainland Europe had ceased. As part of the campaign, Harlan and his team were ordered to perform a sweeping, thorough analysis of the quality and availability of grain in post-war countries. An on-the-ground assessment of the situation would prove vital to the humanitarian agricultural mission that would eventually feed more than ten million people daily.

After crossing the English Channel and arriving in Paris, Harlan’s team purchased a pair of new Cadillacs and began their journey southward to assess cereal grain crops. They crossed the Alps near Turin, continuing across northern Italy to Slovenia, Croatia, modern-day Serbia, Romania, and Ukraine, eventually turning back north towards Poland. While in Warsaw, Harlan traveled a few hundred miles east to assess additional grain fields. It was not until he was back in safe territory that he realized the surveying team had accidentally spent four days behind the Russian front lines during the Bolshevik Revolution. The disorder and chaos that war had brought was evident at every turn. In the course of his 5000 mile, 46 day car trip during the summer of 1919, Harlan had some of the most memorable eating and sleeping experiences of his life.

What lay ahead was never obvious; once he found himself hosted by royalty in an opulent and undamaged palace, and then, not a few days later, in an area so looted of food that he was embarrassed to take the meager bread from the hungry locals. Despite traversing horrifying, still-fresh battlefields, and passing untold numbers of displaced refugees, Harlan’s keen eye was ever-trained on fields of barley. He assessed that the land race varieties he observed in Europe were substantially unchanged since the time of the Romans. The information he collected for his primary mission assured food security in post-war Eastern Europe for many years to come, and offered him insights about variation in local barley populations that influenced him for the remainder of his professional life.


[image: ]

Fig. 1.1: Map created from locations listed during his post WWI travels in Europe.

1. London, United Kingdom

2. Paris, France

3. Fismes, France

4. Reims, France

5. Verdun, France

6. Ham-sous-Varsberg, France

7. Lanslebourg-Mont-Cenis, France

8. Turin, Italy

9. Venice, Italy

10. Trieste, Italy

11. Zagreb, Croatia

12. Ilok, Croatia

13. Belgrade, Serbia

14. Timisoara, Romania

15. Deva, Romania

16. Turda, Romania

17. Sighisoara, Romania

18. Brasov, Romania

19. Ploiesti, Romania

20. Bucharest, Romania

21. Chernivtsi, Ukraine

22. Kolomyya, Ukraine

23. Bukovyna, Ukraine

24. Lviv, Ukraine

25. Brest, Belarus

26. Warsaw, Poland

27. Wroclaw, Poland

28. Swiebodzin, Poland

29. Görlitz, Germany

30. Frankfurt an der Oder, Germany

31. Berlin, Germany

32. Kempen, Germany



In 1920, as a break from the Parisian nightclub scene during the ongoing post war negotiations, Harlan took an excursion to the French countryside with several friends. On this trip he met a fellow barley botanist named Mary Martini. This chance meeting meant more than both Harlan and Martini realized; she would become a lifelong collaborator and great friend to Harlan during his adventures in the world of barley. Together they bred, grew, and assessed new varieties in the US for many years, helping to create the scientific basis for modern barley variety development.
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Harlan in 1923 just before going into Ethiopia. Courtesy of the University of Illinois Archives, Jack R. & Harry V. Harlan Papers, RS 8/6/25



Many agronomists theorized that barley first evolved in Ethiopia, making it the perfect place for Harlan to continue his research. The country’s complex political history involves periods when visitors were openly welcomed and others when visitors were seen as distrusted outsiders. Knowing he may be turned away, Harlan traveled to Addis Ababa in 1923. He knew that he needed to secure permission and safe passage across the infrequently traversed route to the Sudan. This special permission required a visit to the powerful leader known as Ras (head or ruler) Tafari (feared or respected). Officially named Haile Selassie, the young monarch (and heir to a dynasty that traced its origins to King Solomon and the Queen of Sheba) was an intelligent and internationally respected ruler. In the presence of this demi-god of a man (viewed as the returned Messiah by the well-known Rastafarian worshipers in Jamaica), Harlan presented the plans for his journey across the escarpment and plateau.

The expedition would cross the rugged and remote terrain that is the birthplace of barley. The route and length of the trip necessitated a large party of mules, porters, and guides. By design, Harlan chose both Coptic Christians and Muslims in an effort to increase the chances that he would experience the trip from multiple viewpoints. This approach had both benefits and drawbacks. “The Christians … not only drank, but not too playfully chased one another with razor-edged hunting knives and tried to throw one another over precipices. Some nights a surprising proportion of the Caravan was tied up.”1 Much to the surprise of Harlan (and presumably the delight of his financiers) the entire, elaborate party of twenty-plus men and forty mules cost only fifteen dollars per day.

Harlan was the first person of European descent that many of the residents of the areas the party journeyed through had ever seen. His account of the trip includes episodes of epic hospitality; skilled exhibitions of martial horsemanship followed by lavish banquets. Harlan recounts his meeting with Ras Kassa, as the night got too dark to continue their journey, “to light our way, some 600 followers of our afternoon’s host lighted torches and streamed ahead and beside us as we rode down into the canyon and up the other side. The scene in its feudal setting had a beauty and a thrill that I am afraid I am not competent to transmit. As we passed through the gateway of each encircling stockade we found a section of Kassa’s army drawn up in our honor. The wooden palace at the crest of the hill was no marvel of architecture, but it was pervaded by the dignity of a man who rules absolutely without tyranny and by the grace of a host who planned a dinner to please us rather than himself.”2

Whether jostling with 30,000 devoted pilgrims during a Christmas celebration complete with fantastic costumes, dining on raw meat, or encountering invalids and lepers, Harry lived free and wild as he slowly journeyed to the head of the Blue Nile. But in the midst of all his adventure, he never forgot his primary quest, and along the way sought out and collected samples of native barley and other grains to bring back to the United States. Throughout his accounts a reader can sense the joy that Harry found in travel and exploration. Hardships like contracting typhus from ravenous bedbug populations or the imminent threat of attack by armed bandits are mentioned without injecting drama. To Harlan, using cotton and salt as currency, and the (temporary) theft of the steel box containing photographic equipment and letters of safe passage were all part of the tapestry of his exotic journey.

At the end of the fifty-nine day trek in 1923, when he had finally reached Gallabat on the border of Ethiopia and Sudan, Harlan’s heart sank at the sight of telegraph lines (and in turn modern civilization), which signaled that his caravanning trip was over. He departed from the Sudan downriver to Cairo (via the Nile), and then across North Africa. No matter where the trip took him or how he got there, Harlan continued to collect and catalog the local barley.

As Harlan amassed samples, he identified the types and began the process of determining how varieties evolved and spread across the world. The incredible diversity of varieties and attributes in the Ethiopian highlands was quite notable. As he traveled through Spain later that year, it was evident that although the Spanish had brought barley across the Atlantic to the new world, the type they brought did not originate in Spain. The “Bay” barley grown in California had, in fact, originated in North Africa. When Harry found a Spanish variety that was well adapted to semi-arid conditions, it was his supposition that “it would make a good showing if seeded in the central part of west Texas.”3 It is unclear if this variety was ever actually tested in Texas, but by collecting it Harlan was able to make the genetic stock available for the USDA breeding program. His work provided the US government with enough raw material to properly research barley, which would be very important given the scientific progress of the mid-20th century.

In the spring
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