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Preface

The concept for this book evolved from my collaboration with Gail Tier-

ney over the years in exploring the topic of wild plants and their uses by 

native peoples of the Southwest. It had long been Gail’s vision to address 

themes involving the entry and spread of Old World cultivated plants 

into our region; indeed, the title, Gardens of New Spain, was hers from the 

beginning. We jointly laid the research groundwork—library, fi eld, and 

consolidation of our own extensive fi les. Then, sadly, before writing start-

ed, family and health circumstances forced Gail to withdraw from major 

participation, though she never severed interest and has continued to be 

involved in an advisory and lesser research capacity, especially handling 

most of the translations needed from publications in Spanish. In spirit, she 

remains a full partner in this book; I thus inscribe it to her.

 The business of tracing migration of food and other useful plants, live-

stock, and agricultural technology, to say nothing of people and their cui-

sine, from pre-Columbian Spain to the Caribbean, Mexico, and its cor-

ridors to North America turned out to be far more ambitious than either 

of us had ever imagined. Few offi cial documents or journals of important 

men who lived during Spanish colonial times speak to the lives of simple 

gardeners and farmers. A plant focus, when one exists, is invariably on 

cash crops—wheat, sugarcane, and the like. Most men and women on the 

colonial frontier were illiterate and so kept no diary or journal; nor was 

intimate journal-keeping befi tting the Spanish temperament of the time.

 With a few exceptions, archaeology has yielded little information on the 

introduction of European crops during the early colonial period. Except 

for seeds and fruiting body fragments, most plant parts do not preserve 

well; lesser cultigens rarely show up in analyzed material.
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 Historians have tended to concentrate on lives of the rich and power-

ful, often largely ignoring what common folk were growing and eating. 

To be sure, contemporary mainline historians are likely to be somewhat 

bemused over the paucity of personal fi gures in this book, food historians 

over my more than occasional failure to link crops and food to cultural 

underpinnings. With this in mind, let me declare what this book is not 

about: namely, agricultural politics, economics, gender and class dynam-

ics, or environmental consequences. In fact, I have determined to avoid 

the arguments of winners versus losers resulting from agricultural confl ict 

in the New World; that fi eld already has been plowed many times.

 In addition, I must concede that pre-Columbian Indian tribes have 

been treated somewhat simplistically. The Handbook of North American 

Indians identifi es some fi fty ethnic groups in the Greater Southwest alone, 

all with differing social organizations and subsistence strategies—far too 

complex a subject than can be adequately dealt with in this limited space.

 On the other hand, what I do hope to have accomplished is a reasonable 

portrayal of the Mediterranean crop and food connections to America 

during Spanish colonial times—a depiction of those earliest plantways 

that so shaped modern gardening, farming, and eating. Too often our 

schools teach us that America’s colonial era essentially pertains to the thir-

teen English colonies, scarcely acknowledging our rich Spanish heritage 

derived from the south. Case in point: a much heralded book published in 

the 1950s with the pretentious title, A History of Horticulture in America to 

1860, devotes only a single page out of 513 to New Mexico; Arizona rates 

less than half a page. Yet it will be seen that the Greater Southwest and the 

Hispanic colonial corridors that led to it constitute one grand pillar of his-

tory for what we know today of North American gardening, agriculture, 

and cuisine. At least that is my wish.

 Not being a historian by profession, I gratefully relied on input and 

assistance from those who are. The willingness of preeminent scholars 

to become involved was truly a happy revelation. Each chapter was re-

viewed by one or more authorities, and I thank them fi rst and foremost: 

Donald E. Chipman, William E. Doolittle, Rick Hendricks, James E. Ivey, 

Jonathan B. Mabry, Carroll L. Riley, Charles W. Polzer, Rosalind Z. Rock, 

Teofi lo F. Ruiz, Joseph P. Sánchez, Margaret C. Scarry, and Thomas E. 

Sheridan. Bill Doolittle, Rick Hendricks, and Charlie Polzer were extraor-

dinarily supportive.

 Other helpful reviewers of portions of the manuscript include Daniel F. 
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Austin, Carolyn Dodson, Carolyn Dunmire, Vangie Dunmire, and espe-

cially, Martin Tierney.

 My appreciation goes to so many others who gave of their time and ex-

pertise through interviews, both personal and by telephone (I have listed 

locations for personal interviews that Gail Tierney or I conducted outside 

of Albuquerque and Santa Fe): Félix D. Almaráz (San Antonio, Texas), 

Julia Apodaca, Juan Estevan Arellano (Embudo, New Mexico), Juan Ar-

mada (Madrid, Spain), Brett Baker, Adán Benevides, Jr., David Cordova 

(Garcia, Colorado), Jonathan E. Damp (Zuni, New Mexico), Donald T. 

Garate (Tumacacori, Arizona), Gustavo Morales García (Mexico City), 

Austin Hoover (Las Cruces, New Mexico), Stanley M. Hordes, Wilson 

Hunter, Robert T. Leonard, Carlos LoPopolo, Jonathan B. Mabry (Tuc-

son, Arizona), Floraida Martínez (Peñasco, New Mexico), Amy Meschke, 

Baker H. Morrow, Ed Newville, Gabrielle G. Palmer, Patty Pasztor (San 

Antonio, Texas), María Pilar de San Pío (Madrid, Spain), Eric Polingyou-

ma (Kykotsmovi, Arizona), Judy Reed (Pecos, New Mexico), Rosalind Z. 

Rock (San Antonio, Texas), John R. Roney, Cameron Saffell (Las Cruces, 

New Mexico), Rinaldo Salazar (Placitas, New Mexico), Julian Santana 

(Mexico City), Cordelia Thomas Snow, William D. Stanley, Frank de la 

Teja, Mollie S. Toll, Eliseo Torres, Perry Trujillo (Española, New Mexico), 

Jack Wilson, Joseph C. Winter, and Regge N. Wiseman.

 Several experts in their fi elds reviewed one or more of my plant intro-

duction sequence tables or responded forthwith when I posed technical 

questions. Those deserving mention are Jean Andrews, Karl W. Butzer, 

Thomas H. Charlton, Richard Flint, Charles B. Heiser, Jr., Merle Harold 

Jensen, Lawrence Kaplan, Michael W. Kilby, Clarissa Kimber, Enrique R. 

Lamadrid, Elinor G. K. Melville, Michel H. Porcher, Thomas Martínez 

Saldaña, Enrique A. Sanabria, Jonathan D. Sauer, Marc Simmons, Kar-

en E. Stothert, and Glenn C. Wright.

 My research could never have gotten off the ground had it not been for 

the University of New Mexico library system, particularly all the consider-

ate professionals at Zimmerman Library. I am also indebted to the unm 

Biology Department, which fostered both my map grants and my com-

puter and library privileges, and to the helpful people at the unm Offi ce of 

Research Services.

 It has been a pleasure working with the editorial staff at the University 

of Texas Press, particularly William Bishel who guided me through the 

process from start to fi nish and copy editor Jack Rummel who saved me 
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from embarrassing errors. I think readers will agree that Deborah Reade 

has produced a splendid series of maps, and I thank her for her contri-

bution along with the Historical Society of New Mexico, the Summerlee 

Foundation, and the Southwestern Foundation for Education and His-

torical Preservation, who covered map costs and more.

 Special thanks go to Anita Chavez and Rudy Perea, who shared person-

al anecdotes and gave much time in order that my epilogue might refl ect 

on modern Hispanic growers.

 Like so many, I surely owe a debt to Professor Carl O. Sauer, the dean 

of New World cultural geography, whose class and personal encourage-

ment during my graduate days at Berkeley sparked my interest in plant 

geography.

 And, fi nally, most important by far, my spouse, Vangie. Six years and 

more of loving understanding and patience when much of that time I was 

so utterly absorbed in the project, many times grouchy or panicky. Then, 

to top it off, when I was in want of an illustrator, she cheerfully set aside her 

own work as an accomplished professional watercolorist and provided the 

plant and other design illustrations, which I fi nd exquisite and hope the 

reader does as well. Having Vangie’s partnership on this project has meant 

enjoying the best of both worlds.
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Prologue

I have entered the city in a year that will always be remembered by my 

countrymen; and under the “Star Spangled Banner,” too.

susan magoffin, santa fe, august 31, 1846

Indeed, 1846 was a seminal year. While Mexico and the United States 

confronted each other along the lower Rio Grande, the Army of the West 

had swept from Missouri across the plains to the Mexican city of Santa 

Fe, entering it unopposed on August 18 and raising the stars and stripes 

for the fi rst time over any foreign seat of government. With the lowering 

of the Mexican tricolor, two and a quarter centuries of rule under Spain 

plus another twenty-fi ve years under Mexico had ended. California would 

capitulate shortly; Texas was already in the fold.

 It was a momentous occasion, not only militarily, but for civilian com-

merce as well. Now the most important east-west trade link, the Santa Fe 

Trail, was secured at both ends—particularly gratifying to a well-con-

nected entrepreneur named Samuel Magoffi n, a gentleman who already 

had earned his fortune plying the famous trail.

 Magoffi n had wedded eighteen-year-old Susan Shelby just eight 

months before heading up yet another impressive merchant caravan from 

Missouri bound for New Mexico. The affectionate young bride must have 

charmed her indulgent and much older husband into taking her with him 

on the journey, and for that we can be grateful. Perky, inquisitive, articu-

late Susan kept a diary that furnishes one of the most insightful refl ections 

on the period.

 Her diary speaks not so much of military conquest or high-profi le 

business dealings but about life on the trail and the people of New Spain’s 

Dunmire.indb   xviiDunmire.indb   xvii 7/11/05   1:53:46 PM7/11/05   1:53:46 PM



�
xviii Gardens of New Spain

northern frontier, both high-placed and peasantry. Most germane to Gar-

dens of New Spain are her observations of what the locals were growing 

and what they were serving at the table. “The cooking in every thing is 

entirely different from ours,” she recorded.

 During her stay in Santa Fe and on the expedition with her husband 

south down the Camino Real, she describes cuisine that combined kidney 

beans, chile, and tomatoes with rice, mutton, pork, and chicken—usu-

ally served with onions and cabbage, and often with grapes and apples 

or cheese for dessert. Sometimes corn tortillas accompanied the meals, 

sometimes bread made from wheat fl our. Chocolate was the daytime 

drink, wine at night. Despite Susan portraying the food as “all Mexican,” 

it was, as we shall see, rather a fusion of ingredients from two cultures, 

two continents. The greater part of it had come from the other side of the 

Atlantic.

 Though she may not have been conscious of it, Susan Magoffi n was 

witnessing the culmination of Spaniards living alongside natives in Amer-

ica for more than three and one-half centuries—the outcome of one agri-

cultural society colliding with another, of Old World foods, food plants, 

and ways of growing them impacting the New, forever reshaping land and 

people. It had begun on these shores with Columbus, but to understand 

this era and the consequences of the great transatlantic plantway, we must 

backtrack—all the way to Medieval Spain.
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Pre-Columbian Spain—
The Full Hourglass

Spain: The word evokes a scent of orange and jasmine, passion of a 

fl amenco dancer, the language of love, steel of a Toledo sword. To some, 

Spain may be a reminder of bloody conquest, destruction of native cul-

tures, and lasting peonage; for many more of us, Spain is enlightenment, 

a wellspring of art, technology, and marvelously rich cuisine. Spain, 

too, was the collection point and place of departure for a Mediterranean 

plantway leading to America, a conduit for crops and animals unknown 

to people of the New World before Columbus. (Gail Tierney)

the end of the middle ages

After centuries of rule by Arab and Berber Moors, the Middle Ages ended 

on the Iberian Peninsula with the collapse of Muslim dominance. Span-

iards of the day knew that 1492 was the watershed year, to be commemo-

rated not for the “discovery” of a New World, but for the fi nal expulsion 

of Moors from their last European stronghold at Granada, which surren-

dered to the forces of Queen Isabella and King Ferdinand precisely on 

January 1 of that year. From this day forward—for the fi rst time in nearly 

eight hundred years—Christian sovereigns would rule all of Spain.

 When Isabella, queen of Castile, arranged her marriage to Ferdinand, 

heir to Aragon, in 1469, it was only a matter of time before the boundaries 

of Spain’s homeland core would roll eastward to the Mediterranean, most 

of the region fi nally ruled by a single monarchy. This decidedly rural land 

was owned by a powerful few and worked by peasants who made up more 

than three-quarters of the population of around 5 million. Alongside un-

ending sheep pastures, wheat, barley, and rye fi elds dominated the farm 
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scene with smaller plots of fl ax scattered about the dry, almost treeless 

elevated plains. Belts of olive trees along with fi g and citrus groves were 

concentrated in the warmer south; small orchards of pears, apples, and 

other fruits were more prevalent in the rainier north or in river valleys 

where irrigation was possible. And tiny family vineyards, so necessary for 

the well-being of peasant and nobleman alike, graced the landscape every-

where, especially in the rolling hill country.

 Despite an outward appearance of agrarian prosperity, most Spaniards 

in the late fi fteenth century lived in poverty and were probably hungry 

much of the time. For a moment, forget the feasts of the wealthy few; daily 

fare for commoners was likely to have been slim and monotonous—more 

often than not consisting of olla podrida, or “rotten pottage.” This end-

lessly boiled down stew consisted of mutton, beef, or pork remains plus al-

ways-present cabbage and garbanzos along with onions, carrots, and olive 

oil, and laced with garlic and black pepper—most appreciated if the meat 

had already begun to slip. Wine, too, helped in that regard. All vegetable 

stuff except the pepper came from local gardens.

 Undoubtedly that kind of meal was partaken by peasants only on good 

days; more often hard, crusty bread, a piece of meat, and perhaps a bit of 

moldy, tough cheese accompanied by some watered-down wine would 

have had to do. In Don Quixote, that extraordinary and likely accurate 

commentary on the times, Cervantes provides the following clue from an 

on-the-road dinner so typical of many meals described in his narrative: “I 

have here an onion, a little cheese, and a few crusts of bread,” said Sancho, 

“but they are not victuals fi t for a valiant knight like your Grace.”

the land and its people

Most of prehistoric Spain is believed to have been forested with evergreen 

oaks, chestnuts, and pines. As elsewhere in Western Europe, the greater 

part of these woods has disappeared through millennia of chopping and 

clearing, exposing bare ground to surface erosion. By the end of the fi f-

teenth century, two-thirds of the productive land in Spain’s heartland had 

been converted to grazing at the expense of crops—this resulting from the 

infl uence of constant local warfare, money, and politics rather than agrar-

ian foresight. Yet the natural ecological diversity of Spain remained and is 

today unmatched by that of any other country in Europe.

 Half again the size of New Mexico and, after Switzerland, Europe’s 

highest country, Spain’s provocative landscape is streaked by one range of 
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figure 1.1
The rolling hill country of northern Spain remains rocky, much of it unfarmable. 

(Photo by Gail Tierney)

mountains after another. In many ways its topography, climate, and grow-

ing conditions are comparable to what contemporary New Mexicans are 

wont to call their “land of enchantment,” knowing full well that farming 

and ranching are hardscrabble occupations in their home state.

 Like New Mexico, Spain, with a few geographical exceptions, was never 

a Garden of Eden. Much of it was (and still is) dry, rocky, and covered with 

thin, impoverished soil. After centuries of cultivation and heavy grazing, 

more than 16 percent of the Iberian Peninsula is sterile; by contrast, only 

10 percent of Spain is considered richly fertile today. Summer drought 

and winter freezes compound the problem over much of the country. In 

short, considering the poverty of its land base and peculiarities of climate, 

fi fteenth-century Spain was an unlikely candidate to become the fountain-

head for an array of foods and crop plants that would funnel overseas. And 

yet it did.

 With the Pyrenees ascending between the peninsula and the rest of 

Europe, human culture in Spain and Portugal tended to evolve in relative 

isolation. Thus Iberians developed attributes marking them off from other 

Europeans. Even as they inherited great ideas and new technology from 
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other civilizations, notably Roman and Islamic, they also benefi ted from 

an infusion of bloodlines stemming from their ancient conquerors. When 

it came to edibles and growing them, the near-insular setting fostered an 

evolution of approaches unique to Spanish culture; mixing in genes and 

concepts from abroad further enriched this agrarian society.

 In view of the relatively desolate character of the land, it may come as a 

surprise to learn how many different garden, fi eld, and orchard crops were 

being grown in Spain on the eve of Columbus’s departure. And, possibly 

even more surprising, among the two hundred or so food, medicine, fi ber, 

and dye plants cultivated in Spain at that time, none appear to have been 

actually domesticated by Iberians from native plants. In fact, wild ancestors 

of most Spanish crops were absent from Western Europe. Though grain 

map 1.1
Agriculture in Spain, Circa 1492 
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Grains

 barley
 buckwheat
 millet
 oats
 rice
 rye
 sorghum
 wheat

Leaf Vegetables

 artichoke
 cabbage
 lettuce
 spinach
 watercress

Stem Vegetables

 asparagus
 celery
 leek

Root Vegetables

 beet
 carrot
 garlic
 horseradish
 onion
 parsnip
 radish
 taro
 turnip
 Old World yam

“Fruit” Vegetables

 cucumber
 eggplant

Legumes

 black-eyed pea
 broad bean
 garbanzo
 lentil
 pea
 vetch

Stone Fruits

 apricot
 cherry
 nectarine
 peach
 plum

Citrus Fruits

 citron
 lemon
 lime
 shaddock
 sour orange
 sweet orange

Other 

Orchard Fruits

 apple
 carob
 date palm
 fi g
 jujube
 medlar
 olive
 pear
 pomegranate
 quince

Other Fruits

 banana
 grape
 melon
 watermelon

Nuts

 almond
 chestnut
 hazelnut
 pistachio
 English walnut

Culinary or 

Medicinal Herbs

 basil
 borage
 caper
 chervil
 chicory
 chive
 coriander
 cress
 dill
 fennel
 lavender
 lemon balm
 lovage
 mallow
 marjoram
 marsh mallow
 mint
 oregano
 parsley
 rosemary
 rue
 thyme

TABLE 1.1. SOME UTILITARIAN PLANTS CULTIVATED IN SPAIN, 1492

Culinary or 

Medicinal Spices

 anise
 caraway
 cumin
 ginger
 licorice
 black mustard
 saffl ower
 saffron

Strictly Medicinal 

Plants

 aloe
 castor bean

Miscellaneous 

Food Plants

 rape
 sugarcane

Fiber Plants

 Old World cotton
 fl ax
 hemp

Dye Plants

 henna
 indigo
 madder
 woad

Miscellaneous

 alfalfa
 bottle gourd
 hops
 mulberry

Note: List includes only those plants that would eventually be transported to the 
New World; see Appendix for scientifi c and Spanish names for plants.
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farming and livestock herding had been practiced there for more than sev-

en thousand years, nearly all domestic animals and garden stuff originally 

had come to Iberia from afar. Early food production here resulted from 

crops, livestock, and agricultural know-how spreading from one tribe of 

people to another; it was also due to the migrations of farmers and herders 

themselves. By 1492 Spain was a completely fi lled agricultural hourglass on 

the verge of spilling its contents into a vast overseas receptacle.

agricultural beginnings

Filling the top half of the hourglass was a cornucopia of plants and animals 

that had originally been domesticated in what has aptly been called the 

Fertile Crescent—a twelve-hundred-mile-long arching zone of what at 

one time were verdant grasslands and woodlands at the eastern end of the 

Mediterranean. Other domesticates in the Iberian hourglass mix initially 

had come from East Asia, India, or sub-Saharan Africa, typically pass-

ing through the Fertile Crescent along the way. Before examining those 

origins, however, we must answer the question, what, exactly, is meant by 

domestication?

 In his insightful book The Emergence of Agriculture, archaeobotanist 

Bruce D. Smith provides a good starting defi nition: “Domestication is the 

human creation of a new form of plant or animal—one that is identifi ably 

different from its wild ancestors and extant wild relatives.” The difference 

may or may not be observable, but it always involves a genetic change 

that has occurred through the process of human selection over a long 

period of time, resulting in a symbiotic relationship between plant and 

humans—one that is obligatory for the plant. Full-fl edged domesticates 

have, in fact, changed so much that they’ve lost their ability to survive in 

the wild. Wheat, corn, and lettuce are examples. A fi eld of these plants left 

untended will cease to exist within a few years.

 The earliest soil tillers must have been people who gathered wild plants, 

then began to manipulate their home environment by planting seeds of 

species they already were collecting for edible parts. Archaeologists believe 

the fi rst to take up gardening anywhere in the world dwelled in a relatively 

bountiful place—the Fertile Crescent—allowing them to settle in one 

place for months, if not years, at a time. Picture this scenario: an unusually 

perceptive, possibly eccentric, tribesperson (most likely a woman, I sus-

pect) experimenting with poking edible seeds collected from wild grasses 

into disturbed bare soil around his or her primitive shelter. Or perhaps the 
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innovators merely encouraged seedlings of desirable weedy plants—seed-

rich grasses such as primordial wheat or barley, for example—to mature 

on nearby open ground by weeding out competitive plants having no ap-

parent use to them. Occasional successes could have led families or entire 

clans to repeat the experiments on a grander scale. (I say families, because 

small family plots can most easily be protected from birds or marauders, 

with individual plants watered by hand and inadvertently or even inten-

tionally fertilized with household wastes.)

 The answer to the provoking question of why people living east of the 

Mediterranean were the world’s earliest farmers has to do with the loca-

tion of the land and its natural resources, not the people themselves. Jared 

Diamond’s profound book Guns, Germs, and Steel presents a compelling 

argument for this truth.

 Suffi ce it to say that it all began sometime between eight and ten thou-

sand years ago with the domestication of eight crops: two kinds of wheat, 

barley, lentils, peas, garbanzos, vetch, and fl ax (probably grown at fi rst for 

its oily seeds). Before long the three grains, four legumes, and an edible 

seed plant were likely to have been growing side-by-side in the prototype 

gardens of history.* 

 Fruits, including olives, grapes, fi gs, and dates, were domesticated by 

those same people somewhat later, as were other crops such as garlic, tur-

nips, almonds, and pomegranates along with a host of herbs and spices. (It 

must be pointed out that rainfall was more reliable in the Fertile Crescent 

in 8000 b.c. than in the arid, inhospitable-looking Middle East of today; 

post–ice age climates in the world’s temperate zones tended to be gentler 

then, the vegetation more savannahlike.)

 During the fi rst fi ve hundred years or so of plant cultivation, those be-

ginning farmers continued to rely on dispatching wild beasts, with meat 

supplying most of their protein intake; they hunted gazelles, goats, and 

other game. But it wasn’t long before domesticators of wild plants applied 

their newfound skills to wild animals, starting with goats, then sheep, fol-

lowed by pigs and, a thousand years later, cattle. By this time tribespeople 

of the Fertile Crescent had seized their own destiny; food from tended 

*As this book goes to press, some comparable early dates are coming to light for the 

initial domestication of squash and, possibly, other cultigens in lowland South Ameri-

ca. The new fi ndings are based on nontraditional investigations of phytoliths—micro-

scopic silica structures that develop in plant cells and are preserved in the soil after the 

plant has decayed and disappeared. For example, see Piperno and Stothert, 2003.
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crops and penned or herded livestock now made up the bulk of daily 

sustenance. And, most portentous to our story, those domesticates along 

with the germ of agricultural technology were about to explode outward 

in several directions—southward up the Nile and along the shores of the 

Mediterranean, eastward into Asia and the Indian subcontinent, and 

westward into Europe all the way to the Iberian Peninsula.

 A wave of wheat and barley swept over the peninsula around 5000 b.c.; 
lentils, garbanzos, and olives arrived a thousand years later. By this time 

domestic sheep, goats, pigs, and cattle had reached Spain. Two thousand 

years before the birth of Christ, Spanish farming villages were also raising 

peas, grapes, fi gs, pistachios, and fl ax—now for its fi ber rather than seeds. 

Owing to their lack of hard or fi brous preservable tissues, proliferation of 

most leaf and root vegetables is hard to track using traditional archaeo-

logical methodology. But now, through hieroglyphic writing and repre-

sentational art, Egyptians were recording the cultivation of garlic, leek, 

onion, and lettuce, along with melon and watermelon in the Nile Valley, 

and some of those crops surely had already made it to Spain.

 The Fertile Crescent wasn’t the only cradle for Old World plant and 

animal domestication. Among crop plants that eventually reached Spain, 

sugarcane, rice, buckwheat, taro, banana, apricot, peach, and most of the 

citrus fruits were long before cultivated in East Asia; chickens initially 

came from there, too. Sorghum and black-eyed peas originated in sub-

map 1.2
World Centers for Plant and Animal Domestication (after Diamond 1997, p. 99)
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figure 1.2
Ancient water lift. (Vangie Dunmire 

after López Linage, 1989: 47)

Saharan Africa, cucumber and eggplant in India. These plants had to trav-

el farther and so took longer to reach Spain than species from the Fertile 

Crescent; most didn’t arrive until the Middle Ages.

the agricultural legacy of roman spain

By the time Roman legions were sweeping across Europe and into Spain 

two hundred years before the birth of Christ, agricultural technology had 

evolved into a science. Building on knowledge acquired from Homer’s 

Greece and drawing from earlier agrocivilizations of Carthage, Egypt, 

and Mesopotamia all the way back to the earliest cultures who farmed the 

Fertile Crescent, the Romans developed a unique school of agronomy. 

Teachings included instructions on the seasonal cycle and how to follow 

an agricultural calendar for soil preparation, planting, weeding, watering, 

fertilizing, harvesting, and storage. Scholarly works addressed such varied 

topics as interrelationships between different crop plants, technical proce-

dures for terrace plowing, and small-scale irrigation.

 The fi rst major publication on the subject, written around 160 b.c., 
was Cato’s De Agri Cultura (On Agriculture), a slim manual 

aimed at the manager of a small estate. His instructions 

were unceasingly explicit, as shown by this 

excerpt on fertilizing:
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Spread pigeon dung on meadow, garden, and fi eld crops. Save carefully 

goat, sheep, cattle, and all other dung. . . . Divide your manure as fol-

lows: Haul one-half for the forage crops, and when you sow these, if this 

ground is planted with olives, trench and manure them at this time; then 

sow the forage crops. Add a fourth of the manure around the trenched 

olives when it is most needed, and cover this manure with soil. Save the 

last fourth for the meadows, and when most needed, as the west wind is 

blowing, haul it in the dark of the moon. (Cato, 1960: 53, 45–47) 

Or on grafting:

Graft the vine as follows: Cut off the stem you are grafting, and split the 

middle through the pith; in it insert the sharpened shoots you are graft-

ing, fi tting pith to pith. A second method is: If the vines touch each other, 

cut the ends of a young shoot of each obliquely, and tie pith to pith with 

bark. A third method is: With an awl bore a hole through the vine which 

you are grafting, and fi t tightly to the pith two vine shoots of whatever 

variety you wish, cut obliquely. Join pith to pith, and fi t them into the 

perforation, one on each side. (Cato, 1960: 59–61)

 The diffi cult technique of grafting—splicing together living plant tissue 

of closely related plant species—was developed in China and had spread 

to Europe by classical Greek times. Without grafting, apples, pears, plums, 

and cherries wouldn’t have prospered during the Roman occupation of 

Spain, since these trees usually can’t be grown from cuttings, and seed 

propagation invariably results in inferior fruit.

 Classical Roman agronomic science reached its zenith two hundred 

years after Cato when Columella, who was born in Spain and later became 

an owner of several large Italian estates, wrote his treatise, On Agriculture. 

Three volumes of down-to-earth recommendations to fellow country-

men, many of whom were absentee farm owners, attest that he was the 

fi rst agronomist to promote the idea of crop rotation to maintain soil 

fertility. Planting instructions in those volumes refl ect years of personal 

observations of garden successes and failures. Gardeners—take note of 

this guidance, proffered nearly two thousand years ago:

Immediately after January 1st it will be proper to plant pepperwort. In 

the month of February rue, either as a plant or as a seed, and asparagus, 

and again the seed of the onion and the leek; likewise, if you want to have 
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the yield in the spring and summer, you will bury in the ground the seeds 

of radish, turnip and navew [an elongated turnip]. For ordinary garlic 

and African garlic are the last seeds which can be sown at this season. 

About March 1st you can transplant the leek in sunny positions, if it has 

already grown to a good size; and at the end of the month of March you 

can treat all-heal in the same way, and then about April 1st leeks likewise 

and elecampane [a medicinal spice] and late plants of rue. Also cucum-

bers, gourds and capers must be sown that they may come up in good 

time. The best time to sow beet seed is when the pomegranate blossoms, 

but heads of leek can still be passably well transplanted about May 15th. 

After this, when the summer is coming on, nothing ought to be put in the 

ground except parsley-seed, and this only if you intend to water it; for 

then it comes on very well during the summer. In August about the time 

of the feast of Vulcan comes the third sowing time; it is the best time for 

sowing radish and turnips. (Columella, Vol. 3, Book XI, 1955: 139–141)

 Columella appears to have been dispensing his advice to family gar-

deners, but Roman Spain had become oriented more toward large-scale 

commercial production of cereal grains and olives on latifundia—huge 

landholdings owned by the imperial family or absentee Roman patricians 

and worked by slaves, most of whom were prisoners of war.

 Cattle as well as sheep, goats, and pigs, originally domesticated in the 

Fertile Crescent, had arrived in Spain long before the Roman conquest, 

figure 1.3
Early stone roller olive press, human- or 

animal-powered. (Vangie Dunmire after 

López Linage, 1989: 147)
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but stockherding didn’t play much of an economic role until well after the 

Romans departed. Exactly where horses were fi rst domesticated, perhaps 

as long as six thousand years ago, is unknown, but they, too, were included 

in the Spain’s pastoral package during Roman times. Indeed, herdsmen 

living in the humid northern mountains of the Basque region were becom-

ing known for breeding swift mounts.

 At the apogee of Roman infl uence during the second century a.d., 
most grains, fruits, vegetables, and condiments we associate with tra-

ditional Italian or Spanish cuisine were being grown somewhere on the 

Iberian Peninsula. Locally grown herbs such as mustard, anise, coriander, 

basil, and parsley had partly substituted for spices that had to be import-

ed at great expense from Asia. Perhaps the chief exceptions—tomatoes 

and squash—hadn’t yet made their transatlantic crossing from the New 

World. Other exceptions included a group of plants like bananas, citrus 

trees, melons, and sugarcane then being cultivated in North Africa. They 

would be planted on Spanish soil a few centuries later.

 When the Roman Empire declined and fi nally collapsed, agricultural 

innovation stagnated as Germanic Visigoths from the north and east 

overran the peninsula during the fi fth century a.d. During the next three 

hundred years Spain experienced a massive population decline, partly 

because of repeated outbreaks of plague, partly owing to famine. The 

latifundia survived under new ownership with labor provided by peasants 

rather than slaves. The Germanic settlers, principally herders, had robust 

appetites for meat and dairy products, and growing grain was typically 

integrated with raising animals, but overall the agrarian economy slowly 

decayed. Nevertheless, the core of the agrosystem established during Ro-

man times remained fairly intact, providing the underpinnings for the 

next wave of crops and technology to reach sunny Spanish shores.

an islamic green revolution

A Muslim invasion from the sea, putting an end to Visigoth rule in a.d. 

711, was the harbinger of a green revolution in Spain, bringing a new per-

spective on agronomy that placed enormous value on watering the land. 

For Moors, who came from a relatively waterless part of the world, simply 

loved water. One interpreter of Spanish history put it this way:

The sound of water to these desert people must have had something mys-

tical about it; it was a Moslem ritual to perform daily ablutions, and one 
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has but to roam through any of their palaces or gardens today to become 

aware of how much fl owing water meant to them esthetically. Their fi nest 

architectural gems are inseparable from large refl ecting pools and foun-

tains. Their lovely gardens are possible only because of the constant fl ow 

of water. (Crow, 1985: 61)

 As Islamic caliphs took control, Arab soldiers from Syria and Persia 

were encouraged to settle conquered lands in south-central and eastern 

Spain. They brought with them planting stock for orchard fruits that 

included sour oranges, lemons, limes, citrons, grapefruit-like shad-

docks, apricots, and bananas, plus rice, taro, and sugarcane—all species 

domesticated in the Far East and later transported to the Fertile Crescent 

and the rest of the Arab world. New vegetable crops also accompanied 

the Moors—artichokes, celery, spinach, and carrots, along with sorghum, 

melons, watermelons, and cotton. Most important, hard wheat (Triticum 

turgidum var. durum) came with the Arabs. Pasta and hardtack could be 

made from this remarkable grain that in short order would be sown across 

Spain’s interior.

 The usual diet for rulers and commoners alike in Christian Spain was 

based on the trilogy of meat, wheat, and wine; however, Arabs were more 

accustomed to a mix of fruit, vegetables, and legumes, and their cuisine 

was conspicuously low in animal protein, though lamb was almost always 

served at banquets. Roasted lamb might be “stuffed with chopped meats 

fried in sesame oil, with crushed pistachios, pepper, ginger, cloves, mas-

tic, coriander, cardamom and other spices, sprinkled with musk-infused 

rose water.” With a shift in emphasis toward kitchen gardens, residents of 

Islamic Spain, known then as al-Andalus, were soon enjoying the kind of 

meals enlightened modern Americans consider altogether wholesome.

 Many of the latest crops initially had come from semi-tropical or tropi-

cal lands where rainfall was dependable; when planted in Iberia they had 

to be artifi cially irrigated, particularly during the dry summer months. 

The succulent new fruits and the grains couldn’t be grown successfully in 

most parts of Spain without an accompanying infusion of Arabic hydrau-

lic technology. Fortunately, at the time Arabs probably were the world’s 

experts in lifting, diverting, channeling, and distributing water from rivers 

and wells.

 It’s true that the Romans had employed modest irrigation systems and, 

of course, were known for constructing marvelous aqueducts, but these 

were built for delivering water to cities, not fi elds. Furthermore, most 
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TABLE 1.2. PLANTS PREVIOUSLY ABSENT IN SPAIN INTRODUCED BY MOORS

Grains

 rice
 sorghum
 hard wheat

Leaf Vegetables

 artichoke
 sorrel
 spinach

Stem Vegetables

 celery

Root Vegetables

 carrot
 taro

“Fruit” Vegetables

 eggplant

Stone Fruits

 apricot

Citrus Fruits

 citron
 lemon
 lime shaddock
 sour orange

Other Orchard Fruits

 carob
 date palm
 medlar
 pomegranate

Other Fruits

 banana
 melon
 watermelon

Culinary or 

Medicinal Herbs

 dill
 fennel
 jasmine
 lavender
 mallow
 savory

Culinary or 

Medicinal Spices

 elecampane
 licorice
 saffl ower
 saffron*

Miscellaneous 

Food Plants

 sugarcane

Fiber Plants

 Old World cotton

Dye Plants

 henna
 indigo
 woad

Miscellaneous

 alfalfa
 mulberry

*Saffron may have arrived before the Muslim invasion.

canals and aqueducts operational in Roman Spain had been allowed to 

silt up, and collapsed dams or weirs were never rebuilt during the three 

hundred years of Visigoth oversight. The Arabs fell heir to water delivery 

structures that were practically in ruins.

 Two kinds of irrigation systems were employed in al-Andalus. Gravity 

fl ow canals from rivers or springs to fi elds and gardens were dug afresh or 

enlarged from existing trenches. Of greater consequence was water newly 

mined from wells and raised to fi eld height by animal-driven hydraulic 

wheels. Occasionally the two modes were combined.

 Waterwheels, or norias—devices that lift well water to the surface with 

an endless chain of pots dumping water into a ditch or holding tank—
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dramatically increased agricultural productivity whenever they were fi rst 

introduced to farming regions. Norias were easy to build and allowed 

individual households to generate crop surpluses on formerly dry-farmed 

plots. Originally invented in Persia, noria technology migrated with Arabs 

all the way to their geographical frontiers, and in Spain it was instrumen-

tal in expanding farmland acreage suitable for the new crops. Norias also 

fostered double-cropping on existing fi elds where only winter crops were 

previously grown. Now the recently imported grains and vegetables could 

be raised on the same piece of land during the summer drought, irrigated 

from wells containing water year-round, even when local streams ran dry.

 Except for their contribution of the noria and one or two other less 

important hydraulic devices, Arabs were notably builders on inventions 

of others. In the words of an eminent scholar of Islamic Spain:

The Arab conquests of the eighth century initiated a great era of agricul-

tural revival resulting in an intensifi cation of irrigation practice through-

out the Islamic world. Technologically, the civilization of Islam was a 

synthesizing one. The Arabs may have invented little themselves, but they 

preserved, refi ned, developed, and intensifi ed the technological practices 

of the ancient world. (Glick, 1970: 175)

 Along with Roman agroscholars before them, Arabs, too, had their 

intellectuals who produced encyclopedic works on agriculture. Ibn 

al-Awam, who lived in Seville in the twelfth and thirteenth centuries, 

included a month-by-month set of directions in his Book of Agriculture, 

reminiscent of Columella’s treatise written twelve hundred years earlier. 

For November Ibn al-Awam proclaimed:

Be warned that while most plants and trees, particularly the cultivated 

olive, the fi g, almond, palm, pear, pomegranate, jujube [a fruit tree origi-

nally from China] and pistachio, and their relatives love manure, there 

are some to which it is poison. These are the quince, cherry, plum, laurel, 

pine and apricot. And of the green plants so harmed are radishes, carrots 

and turnips; and of the aromatic plants affected are the marjoram, violet, 

basil, lemon-balm and thyme. (Ibn al-Awam, 1979: 12)

 From Arabic works like this one it has been possible to compile lists of 

exactly what crops and ornamental plants were being grown in Spain at 

various times during the Islamic era.
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 Perhaps even more than for its agriculture, Islamic Spain was distin-

guished by a proliferation of luxuriant fl ower gardens. As with crop plants, 

a myriad of ornamentals came from the Orient—plants like tulips, yellow 

and white jasmine, narcissi, lilacs, and the perpetually fl owering Chinese 

rose. Showy vegetation was typically arranged along walkways under a 

canopy of Oriental orange trees or sweet-scented almonds and forever 

accompanied by the sound of running water. Pleasure gardens, usually 

including utilitarian elements (particularly medicinal herb and spice 

plants), complemented the wealthier homes in major cities.

 In fact, the Moorish Caliphate of Córdova became the urban garden 

center of all Spain, if not the world, with an estimated fi fty thousand pri-

vate gardens gracing the villas of that city at the time it was recaptured by 

Christians in 1236. None, however, was as elaborate as the magnifi cent ter-

race gardens, complete with water-lilied pools and courtyard fountains, of 

the Alhambra—the palace complex overlooking the city of Granada built 

toward the end of the Islamic reign. The story of Islamic gardens can and 

has fi lled books; alas, I must give it short shrift here.

 Then there were the Berber tribesmen from North Africa who battled 

alongside their Arab allies during the Islamic invasion of Spain. Pastoral-

ists at heart, when no longer needed as warriors, those who didn’t return 

home settled in Spain’s mountains where they herded cattle, sheep, and 

goats and tended groves of olive and fruit trees, just as they once had done 

on southern Mediterranean shores. Without doubt, the most lasting con-

tribution of Berbers to Spain’s agroeconomy was their introduction from 

Africa of an improved breed of sheep into the highlands sometime prior to 

1300, an event whose unforeseen consequences would unfold during the 

next three hundred years.

 Altogether, the centuries of Islamic rule had a momentous impact on 

Iberia. I haven’t even touched on contributions of Islam to government, 

science, mathematics, art, or architecture. Muslim Spain’s green revolu-

tion stands on its own. To be sure, not all the technological innovations 

and exotic food plants were or would be embraced by Christian Spain. 

Still, Spain’s by now well-watered farmlands contributed greatly toward 

fi lling the top half of her pre-1492 hourglass food bin.

reversing the green revolution

As more and more land came under Christian control during the Recon-

quest (90 percent of the peninsula by 1300), however, emphasis reverted 
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from fruit and vegetable farming to grains, legumes, and grapes. At fi rst, 

Islamic irrigation systems were retained intact; later, many were aban-

doned. Raising livestock was promoted.

 Taking irrigated lands out of cultivation and converting them to pas-

tures had long-lasting agricultural repercussions. Expulsion of Moors, 

freeing up vast expanses of grasslands on the central plains for more in-

tensive grazing, fostered the ascendancy of meat diets once again. Indeed, 

the Iberian Peninsula became the epicenter for ranching throughout the 

medieval world during the fourteenth century, a situation lasting well 

beyond the reign of Ferdinand and Isabella. Within a hundred years, two-

thirds of the central core was devoted to grazing, and what we think of 

today as truck-farming was on the wane. Although cattle, horses, and pigs 

were part of the livestock mix, merino sheep, recently introduced from 

North Africa, were the real agents of this pastoral transformation.

 Merinos, with their fi ne, kinky, white fl eece, quickly became preferred 

over Spain’s smaller, short-legged churro, a breed that provided tastier 

meat but inferior dun-colored wool. For economic reasons, Spanish roy-

alty gave priority to wool production, so at fi rst the two sheep were cross-

figure 1.4
Former grasslands on the central plains were intensively grazed during the Middle 

Ages. Today they are farmed for wheat. (Photo by Gail Tierney)
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bred, then every effort was made to eliminate chunky little churros. Rais-

ing sheep for food and fi ber turned out to be more profi table than farming 

grains and vegetables. Wool became the principal and almost only export 

commodity.

 By the end of the thirteenth century, the Castilian crown had united 

various sheep owners’ associations into a single powerful protective or-

ganization that became known as the Mesta. Acting as spokesman and 

controller for the industry, the Mesta was accorded exceptional powers. 

It supervised the annual cycle of driving immense fl ocks along a web of 

sheep roads and trails from their winter pastures in the south to the north-

ern mountains in spring and back again in fall, regularly passing through 

royal toll stations along the way. Confl icts that constantly arose between 

wheat farmers and the Mesta always seemed to be resolved in favor of 

herdsmen.

 Ferdinand and Isabella did more than any other monarchs to throw 

imperial weight behind the Mesta, granting permanent tenancy to sheep 

owners who trespassed undetected onto private lands for even part of a 

season. The short- to mid-term effect of the burgeoning sheep industry 

figure 1.5
Huertas still abound in valleys of northern Spain. (Photo by Gail Tierney)
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was to pump money from the sale of wool at home and abroad (particu-

larly the Netherlands) into royal coffers—money that would be used to 

wage war and launch upcoming expeditions to the New World. Longer-

term consequences, however, would turn out to be disastrous for those 

who remained behind in Spain.

 Some of the recaptured Moorish territory was divided up into repar-

timientos and allotted to private citizens, thus establishing a class of peas-

ant landowners. Other lands were conveyed to communities or retained by 

the military and granted to private individuals for a limited time. Property 

left in Muslim hands carried the stipulation that a hefty annual tribute be 

tendered—a precursor to the encomienda system that would be adopted 

by Spaniards when they overwhelmed the Canary Islands and, ultimately, 

swept into the New World.

 Small tracts owned or leased by peasants normally were converted to 

huertas—kitchen gardens and orchards with an adjacent vineyard pro-

ducing fruits and vegetables for family consumption or sold in the urban 

market. Huertas were owned by peripheral villagers who supplied urban-

ites with the bulk of their regular fare except for grain.

what they were eating

Fifteenth-century Spaniards—rich and poor alike—ate bread, probably 

with every meal, and oftentimes, bread was the meal. The basic peasant 

diet included more than a pound of bread, day in and day out. Bread made 

from wheat—fi ne-textured white bread—was demanded by the rich, and 

they insisted wheat be grown even in districts where soils called for plant-

ing rye that reaped a higher yield. “Without bread, wheat would have been 

just another grain among many rivals,” as one writer put it. Rye bread—

dark, coarse, and often rock hard—or bread made from rye mixed with 

barley or sometimes wheat with plenty of bran, was the everyday stuff for 

peasants. One historian has suggested the whiteness and texture of bread 

could have been arranged hierarchically to precisely match the structure 

of society.

 As for breadmaking, we learn this from a study of city-women’s occu-

pations during this period:

The townswoman’s grain was either grown in a family plot outside the 

walls or purchased in the municipal market. Once it was ground, she 

made the family bread at home with the fl our and the massa she kept 

Dunmire.indb   20Dunmire.indb   20 7/11/05   1:53:58 PM7/11/05   1:53:58 PM



�
21Pre-Columbian Spain—The Full Hourglass

for leavening. Usually she took her loaves to be baked at a municipal oven 

. . . such an oven was expected to hold about three dozen loaves, and the 

owner either operated it himself or rented it to a man and his wife who 

ran it as a family business and received a quarter of the receipts from sales 

and baking fees. They were fi ned for failing to keep it lighted or not get-

ting up early enough to have it hot for their morning patrons. (Dillard, 

1984: 151)

 When Arabs introduced hard wheat (also called durum) to Spain in 

the tenth century, new cuisine was just around the corner. The high gluten 

and low moisture content of hard wheat allows dough to be stretched and 

dried without breaking—essential for making pasta. A thirteenth-century 

Hispano-Islamic cookbook contained the following recipe that included 

pasta:

Take shoulder, leg, breast and loin and some fat. Cut it up and put in a 

stewpot with salt, onion, black pepper, dry coriander and olive oil. Cook 

on a moderate heat until ripe. Immediately remove from the stewpot and 

clarify the sauce. Return to the pot and add butter, softened fat and sweet 

oil, bring to a boil and add fi dawsh [spaghetti], boiling furiously. Sprinkle 

with cinnamon and ginger and serve. (Wright, 1999: 625)

 The preparation of couscous and hardtack also demanded hard wheat. 

Couscous was eaten (especially by Berbers, since this dish originated with 

them) in fi fteenth-century Islamic Spain, and hardtack was an invention 

that would shortly abet long ocean voyages.

 Another use for barley along with millet was making porridge; oats, a 

marginal crop, were usually reserved for animal feed. Moors had intro-

duced sorghum, but this grain doesn’t seem to have taken hold in medi-

eval Spain. Whether in the form of bread, porridge, or pasta, grains com-

prised a remarkably high portion of an average Spaniard’s caloric intake.

  A study of sixteenth-century eating habits from one district in north-

ern Spain concluded that, on average, grains made up more than three-

quarters of each person’s daily calories, meat and fi sh accounted for 7 per-

cent, and wine an astounding 10 percent. This mix probably wasn’t typical 

for central and southern Spain where olive oil and legumes would have 

scored signifi cantly. The many Jews living in Spain at this time provided 

an impetus for oil consumption, since they were prohibited from cooking 

with lard; Muslims also cooked with olive oil.
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 Rice was propagated along the Mediterranean coast around Valencia 

where soil and climate were highly suitable for the grain introduced to 

Spain by Arabs in the eighth century. One dish combined ground rice 

with chicken breasts, almonds, and sugar, at times with the addition of a 

mixture of fragrant rosewater and water that had been boiled with orange 

blossoms. The oriental grain was more often served with milk and sweet-

ened with honey or sugar. Rice was truly an expensive luxury in Spain and 

didn’t become a staple until the eighteenth century. Paella, the signature 

Spanish rice dish today, may have been conceived in North Africa dur-

ing the fourteenth century, but Valencia became the real Mecca for paella 

cookery. The genuine article, paella valenciana, was concocted with rice, 

chicken, rabbit, or lean pork, olive oil, and land snails, along with assorted 

vegetables and legumes, all topped off with golden saffron.

food and medicine for the wealthy

Saffron—most coveted of all spices—is an extract from tiny dried stigmas 

of a certain crocus, Crocus sativus. This magical powder was grown for 

its culinary, medicinal, and golden-yellow dye properties. Saffron had 

become a virtual symbol for the precious metal, and there was no more 

effective way for a Spanish lord to impress his dinner guests than by sprin-

kling some on plates of meat and vegetables, making each dish sparkle like 

gold and emit an indescribable aroma. Saffron-bearing crocus plants had 

appeared in Spain about the time of the Arab conquest, and the idea of 

coloring food to enhance its presentation was another contribution from 

Islam. By the thirteenth century, cultivated saffron had become one of 

Spain’s minor exports.

 Some of the favorite spices couldn’t be grown in the temperate climate. 

Black pepper, cinnamon, cloves, and nutmeg require hotter, wetter grow-

ing conditions and so were imported from the East. But most herbs and 

spices we use today were being cultivated in late-fi fteenth-century south-

ern Spain. The peasants’ monotonously simple sustenance wouldn’t have 

benefi ted much from the more exotic seasonings even if they had been 

affordable: garlic was the spice for the poor. But when eating approached 

banquet level, fl avor was craved along with quantity, and complex meals 

of the nobility were highly spiced. Expensive spice-rich cuisine became 

one more defi ning symbol of the affl uent.

 Herbs and spices assumed another, equally vital, role. Most were 

thought to possess specifi c medicinal attributes (beliefs held to this day 
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among traditional Hispanics living in the Southwest). Synthetic phar-

maceuticals were, of course, unheard of, so for cures medieval medicine 

focused on plants, both wild and cultivated. Ponder this fi ctional exchange 

from Don Quixote for an example of herbal medicine in action. It took 

place in a goat herders’ camp after the squire nearly had his ear lopped off 

during an imaginary battle with another knight:

“But all the same, Sancho, perhaps you had better look after this ear, for it 

is paining me more than I like.”

 Sancho started to do as he was commanded, but one of the goatherds, 

when he saw the wound, told him not to bother, that he would place a 

remedy upon it that would heal it in no time. Taking a few leaves of rose-

mary, of which there was a great deal growing thereabouts, he mashed 

them in his mouth and, mixing them with a little salt, laid them on the 

ear, with the assurance that no other medicine was needed; and this 

proved to be the truth. (Cervantes, 1949: 98)

 Physicians frequently prescribed ordinary condiments to counteract 

divers maladies—hot dry spices to cure a cold, for example. Everyday 

foods had their medicinal complement: the quince was considered to 

be an antidepressant; garbanzos facilitated menstruation; lemon skins 

and anise were antidotes against poisons; turnips were thought to be 

aphrodisiacs. In fact, Cato, the Roman scholar, considered cabbage to be 

medicinally the most useful of all vegetables, possibly one reason cabbage 

became predominant in medieval Mediterranean meals.

 When it came to haute cuisine, clearly the pampered nobility enjoyed 

the most stupendous feasts—royal banquets that typically featured heroic 

consumption of an unbelievable array of meats and fi sh. Historian John 

Crow recounts some refreshments that were delivered over a period of 

several days for the wedding of a duke in Madrid in 1612:

On each meat day the royal pantry supplied him and his entourage with 

the following items: 8 ducks, 26 capons, 70 hens, 100 pairs of pigeons, 50 

partridges, 100 hares, 25 sheep, 40 pounds of lard, 12 hams, 3 pigs, 8 bush-

els of assorted fruits, and six different kinds of wine. On fast days the sup-

ply of seafood that went to the duke was equally impressive: 100 pounds 

of trout, 15 pounds of eels, 100 of mullet, 50 pounds each of four different 

kinds of preserved fi sh, 1,000 eggs, 100 pounds of butter, 100 pounds of 

codfi sh, and 100 pounds of anchovies. (Crow, 1985: 177)
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 Just how such an intimidating potpourri of fat and protein was pre-

pared and served is unclear, even though the fi rst Spanish cookbook had 

already been written. Be that as it may, what may seem unbelievable to 

students of European gastronomy is how a hundred years earlier and in 

a world apart, Aztec lords of Mexico had been feasting on a cuisine even 

more diversifi ed and lavish, as we shall learn in the chapter that follows.

 The degree of diet richness for monks and priests, on the other hand, 

seems to have varied widely. Some monasteries had become minor gas-

tronomic enclaves with meat, fi sh, and eggs on the table almost daily. 

Perhaps in reaction to such extravagance, the more austere religious or-

ders—Franciscans, for one—eschewed any semblance of gourmet cuisine 

and took up fasting from time to time. Nevertheless, abstinence rarely ap-

plied to wine; at some monasteries monks were known to consume more 

than two liters per day.

 Despite prohibitions spelled out in the Koran, Moors had long con-

cocted alcoholic beverages from fi gs, rice, and dates, as well as grapes, and 

Greeks and Romans are well-known for their love of the juice. But grape 

growing and wine making came into their own in Spain during the post-

Islamic Christian era. The vine became ubiquitous wherever it was warm 

enough and could be watered—mainly in the southern two-thirds of the 

peninsula and in the lower Ebro Valley. Wine making was labor inten-

sive but required little capital; thus vines were grown in huertas owned or 

leased by peasants and village commoners much more often than in fi elds 

of large landholders. Most Spaniards were part-time vintners, and practi-

cally everyone drank their product—in copious amounts.

 As the fi fteenth century drew to a close in Europe, its people were 

carnivorous, by choice if not necessarily in practice, while the rest of the 

world was essentially vegetarian. In Spain the rich incessantly dined to ex-

cess, while the poor were hungry much of the time. In his thoughtful book 

Spanish Society: 1400–1600, Teofi lo Ruiz has observed “Besides clothing, 

there was no greater marker of social difference in the late Middle Ages 

and in the early modern period than eating.”

 Spain’s population was soaring; its arable land base was not. Agricul-

tural techniques were still exceedingly primitive, and the soil wasn’t rested 

enough. Already famine was looming. A few of those hungry, restless 

Spaniards would soon have an opportunity to measure their luck else-

where.
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Wheat (Triticum spp.)

Wheat, vying with rice as the single most 
important domesticated plant in history, is a 
complex assemblage of several species in the 
grass genus Triticum, with tens of thousands of 
varieties today and more farmland devoted to it 
than to any other crop.
  Humans were collecting grains from ancestral 
wheat plants long before they grew it in fi elds. 
The transition from gathering wild seeds to 
planting wheat occurred approximately ten 
millennia ago in the Fertile Crescent—land that 
includes parts of modern Israel, Syria, Iraq, Iran, 
and Afghanistan.
  Wheat farming progressed west from its 
birthplace into Europe, reaching Spain about 

5200 b.c. and England less than two thousand years later. A need for grain to 
feed the masses was a motivating force behind Roman conquests; Egypt and 
parts of Europe swiftly became wheat-growing breadbaskets for the Roman 
Empire. By biblical times wheat, particularly bread made from it, was ingrained 
throughout the continent. It had spread east across Asia, too, but would never 
replace rice as the dominant cereal.
 Columbus brought seeds from Spain to the New World on his second 
voyage in 1493, but the humid Caribbean was unkind to wheat. Higher, 
drier ground in central Mexico was suitable, however, and the grain moved 
northward in step with expansion of the colonial frontier. English colonists 
tried to grow it in their settlements on the Atlantic Seaboard without much 
success. It wasn’t until the 1870s that immigrants from Russia, bringing superior 
quality wheat seeds with them, found the ideal climate for grain farming in 
North Dakota, Kansas, Oklahoma, and parts of Texas.
 In the beginning, mature wheat stalks were harvested using hand-held 
stone knives. Harvesting was speeded up and made easier with the invention 
of metal curved-blade sickles, in use at least two thousand years ago, and 
later scythes—hand-held rakelike tools used to comb wheat grains from 
each plant. In 1834 Cyrus McCormick invented the mechanical reaper with 
its cutting blade of teeth that shift back and forth—a device that could 
replace sixty people using scythes. By the 1890s farmers on the prairies 
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could purchase or lease a combine—an all-in-one machine that mechanically 
accomplishes every step involved in harvesting and bagging the grain.
 Most wheat fl our is used for breadmaking today. Bread is normally 
leavened or raised using a yeast fermentation process before baking. Flour 
may be refi ned by machine sifting to remove all traces of bran and bleached 
with chemicals to produce a whiter bread. Whole wheat bread made from 
entire wheat kernels has a darker appearance, chewier taste, and is more 
nutritious. Thus, back in 1826 it was recorded in London that “a dog, fed on 
fi ne white bread and water does not live beyond the fi ftieth day, whereas a 
dog, fed on the coarse bread [i.e. whole wheat] of the military, lives and keeps 
his health.” Nowadays white bread is usually enriched with the addition of 
vitamins and minerals, a legal requirement in many countries.

Cabbage and Its Relatives 
(Brassica oleracea)

Cabbage, broccoli, kohlrabi, kale, 
collard greens, caulifl ower, Brussels 
sprouts—all come from a single 
plant species, Brassica oleracea, 
known for remarkably high genetic 
variation. Over time variants of 
this Mediterranean native were 
selected and grown for their edible 

open leaves (kale and collards), large compacted leaf heads (cabbage), small 
auxiliary leaf heads (Brussels sprouts), thickened stems with dense fl owers 
(broccoli and caulifl ower), and bulbous stems (kohlrabi). It all began at least 
twenty-six hundred years ago when Greeks started cultivating some local 
form of wild cabbage.
 Cabbage became an ordinary Greek and Roman garden vegetable and had 
achieved status as “the people’s vegetable” throughout Europe by the time 
the Middle Ages drew to a close. Cabbage soup with a little meat thrown in 
(if they were lucky) was standard daily fare for a majority of Spanish peasants. 
Small wonder Columbus took seeds with him on his second voyage in 1493.
 Cabbage from those seeds prospered in the New World’s fi rst 
Mediterranean gardens, and cabbage seeds traveled with Spaniards wherever 
they colonized new territory across Mexico and north into the American 
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Southwest. Settlers planted cabbage at New Mexico’s fi rst Spanish colony in 
1598, and a few years later the English planted it in their Virginia colonies.
 When Roman agronomist Cato recommended cabbage as a universal 
panacea for combating illness, he was as good as his word, claiming he ate 
almost nothing else and pointing to the fact that he sired twenty-eight sons 
on account of his peculiar diet. One of this vegetable’s myriad attributes 
was thought to be moderating ill effects from excessive wine consumption, 
perhaps one reason why cabbage was so popular in medieval Spain. In 
fact, B vitamins in the leaves do have oxygenation qualities that can, indeed, 
counteract alcohol’s mind-numbing. Recently U.S. laboratory scientists have 
extracted a substance from cabbage useful in treating alcoholism.
 Steeping fermenting cabbage leaves in salty brine to produce sauerkraut 
was in vogue before the time of Christ. Sauerkraut, and later its Korean 
cousin, kimchee, were valued by mariners because of a high vitamin C content, 
which relieved the effects of scurvy. In the 1770s famed seafarer Captain James 
Cook claimed that tubs of sauerkraut in the holds of his ship were one of the 
secrets to his nautical success.
 Brussels sprouts, formed as miniature cabbages when auxiliary leaf buds 
develop along the main stalk below the open leaves, apparently weren’t 
grown until the late 1500s. The story is that they were fi rst cultivated near the 
city of Brussels, Belgium.
 Both broccoli and caulifl ower are much older, going back to early Greek 
and Roman times, but not reaching Spain until after Columbus’s voyages. 
Today Parisians are the champion consumers of caulifl ower, averaging nearly 
ten pounds per person yearly. As we all know, broccoli and caulifl ower (along 
with other cabbage relatives) are packed with vitamins and minerals, especially 
potassium, and so, of course, are good for you.

Common Fig (Ficus carica)

“Here, with a hedge running down 
on either side, lies a large orchard 
. . . and here the ripening fruit; so 
that pear after pear, apple after 
apple, cluster on cluster of grapes, 
and fi g upon fi g are always coming 
to perfection.”
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  The above, from Homer’s Odyssey, was written in the eighth century b.c., 
but the common fi g extends much farther back in antiquity, having been 
cultivated in close association with olives and grapes at least six thousand 
years ago in the Fertile Crescent region. From there, fi gs advanced with 
farmers, eventually becoming a classic fruit crop of the Mediterranean.
 Besides being relished as one of the sweetest fruits, fi gs (and fi g trees) 
were sacred in most religions of people who grew them. Featured in the 
well-known Adam and Eve story, the fi g is the fi rst tree to be identifi ed in the 
Bible. In India fi g trees were consecrated to Vishnu, protector and preserver of 
the world, and in North Africa fi gs became fertility symbols (perhaps, in part, 
because of the tree’s milky sap). The innumerable seeds in a fi g are likened 
to knowledge among some cultures. Plato declared fi gs especially good for 
athletes.
 Figs had been grown in Spain for some thirty-fi ve hundred years before 
Spanish conquistadors crossed the Atlantic. Fig cuttings reached the West 
Indies in 1520, and by mid-century both red and white-fl eshed varieties 
were thriving on the islands. The fi rst natural history for the New World, 
published in 1526, stated that on the island of Hispaniola, “There are many fi gs 
throughout the year, many date palms and other plants and trees that have 
been carried there from Spain.”
 Figs tended to be at the fore as the Spanish colonial frontier pushed 
from Mexico City up the three corridors into the Southwest, but successful 
plantings were limited to warmer climates; thus fi gs didn’t get much 
farther north than El Paso in the central corridor. Spaniards introduced fi g 
horticulture to Florida in the 1570s and to California two centuries later.
 Roughly eight hundred wild species of trees, shrubs, and vines in the genus 
Ficus occur in the world, most of them in the tropics. Included are the banyan 
tree of India, the strangler fi g in Florida, and various tropical rubber trees. 
Wild fi gs are dispersed by birds and fruit-eating bats that defecate the tiny 
seeds. Only Ficus carica produces commercially important fruit today, although 
another species, the sycamore fi g, fl ourished in ancient Egypt even before the 
common fi g arrived on the scene.
 Figs are rich in iron and calcium and low in fat, but fresh fi gs have perhaps 
the shortest life span of any fruit on the market. Once harvested, they last 
only about a week; consequently, about 90 percent of the world’s fi g harvest 
is dried.
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Olive (Olea europaea)

Olive trees bearing the classical 
Mediterranean fruit essentially 
defi ne that region’s environment. 
They won’t grow and produce 
fruit (technically berries) 
anywhere near the tropics or 
where winters are lethally cold. 

(Thomas Jefferson experimented with them at Monticello, but failed to 
produce a crop.) The evergreen trees are slow-growing and long-lived, often 
for hundreds of years. It is claimed some trees in Spain today are over one 
thousand years old.
 Olives from trees growing in the wild have been picked and eaten by 
humans in the Fertile Crescent region for at least ten thousand years. 
Semitic people began cultivating the trees about fi ve thousand years ago, 
and around 800 b.c. Phoenician colonists brought them to Iberia, where 
olives would become a cornerstone for the civilized diet triumvirate of 
bread, wine, and oil (which, in those days, meant solely olive oil).
 Tree seedlings accompanied Columbus to his Isabella colony in 1493, but 
the plants refused to mature in the moist tropical climate. Cortés later had 
them introduced to his holdings in the Mexican interior, and Franciscans and 
Jesuits almost always took cuttings with them as they founded mission after 
mission along the advancing northern frontier. Commercial olive production 
never fared well in Mexico or the Southwest, but when cuttings made their 
appearance in San Diego in 1769, thanks to Franciscan missionaries from 
Mexico, they found their Mediterranean climate home. Raising mission olives, 
along with mission grapes and fi gs, eventually became a major industry in 
Southern California.
 In ancient times olives for eating had to be processed by drying, salting, or 
pickling to break down substances that leave an unpalatable bitter taste. All 
that changed around 1900 when a chemical process to remove the bitterness 
was developed.
 Key to the historical importance of olives, however, is the up to 40 percent 
oil makeup of the fruit. Olive oil was desired by ancient Egyptians and Greeks 
as a cleanser to anoint bodies, as a lamp oil, and as a medicine and foodstuff. 
From Roman times on, the main use was for cooking and eating with bread.
 Modern oil production involves crushing pitted olives into a paste that is 
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pressed to release the oil. The fi rst, light cold-pressing yields what is labeled 
as extra virgin oil. Ordinary virgin oil, with somewhat greater acidity, comes 
from a heavier pressing, and lower grades of oil result from succeeding 
pressings, usually with heat or in a bath of hot water. Olive oil contains 
monounsaturated fats and thus is recommended by up-to-date nutritionists 
to help lower blood cholesterol levels.
 Today 90 percent of the world’s olives are pressed for their oil. Spain 
produces the most olives, followed by Italy and Greece; only about 5 percent 
are grown in California. A good place to see mature olive trees in the 
Southwest (and perhaps taste an unprocessed olive from right off the tree) is 
on the campus of the University of Arizona in Tucson.
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Mexico before 
Columbus

The vast Western Hemisphere, soon to be labeled the “New World,” was 

hardly new—certainly not to inhabitants of North and South America 

who had lived there at least thirteen thousand years and probably much 

longer. By the time of Columbus as many as 17 million humans occupied 

Mexico (two and one-half times that of Spain), along with another 4 mil-

lion living to the north, 3 million on the Caribbean islands, and more than 

5 million in Central America. South America may have been home to an 

additional 24 million people.

 Scattered across northern Mexican deserts were tribes primitive by al-

most any standards. Called Chichimecs, these nomads survived by hunting 

game and gathering wild plants, choosing to move seasonally with herds 

and vegetation cycles rather than settling in one place and raising crops. 

The opposite end of the cultural spectrum was occupied by an astonishing 

civilization that had evolved in the central Mexican highlands. The Aztecs 

who ruled here were anything but pastoral nomads. Rather, they were 

true urbanites of their time who prospered as merchants, traders, and 

producers of multifarious goods and services—a culture governed by an 

aristocracy of kings and lords whose cuisine was the most extravagant in 

the world.

 The land that would be called México displayed boundless natural 

diversity, ranging from extremely arid deserts to tropical rain forests to 

alpine mountaintops. Places with rich soils and adequate moisture, espe-

cially the basins surrounding and including present-day Mexico City, sup-

ported the largest populations. To the north, deserts, immense grasslands, 

and mountain forests provided home to sparser numbers. As a whole, the 

country was very unlike Spain.
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pre-columbian gardens and agriculture

The heartland of Middle America had truly been one of the world’s pre-

eminent wellsprings for plant domestication, ranking alongside the Fertile 

Crescent and Asia in terms of crop importance and antiquity. Here, ac-

cording to modern accelerator mass spectrometry (ams) radiocarbon dat-

ing calculations, humans had grown squashes, bottle gourds, and maize 

(for which I will use the more familiar term corn) for more than four 

thousand years. Between the onset of squash cultivation about fi fty-fi ve 

map 2.1 Pre-Columbian Mexico (tribal territories from Handbook of 

North American Indians, Vol. 9, Southwest, p. ix)
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  Radiocarbon Dating

In the late 1940s, scientists developed a system for estimating the age of 
ancient cultures by analyzing organic material collected at archaeological 
sites. Known as radiocarbon dating, it is based on the slow but consistent 
rate of decay of the radioactive isotope carbon-14. Residual radiocarbon 
in samples of plant or animal material associated with a site is measured, 
with the result converted to a time-scale. The methodology requires a 
generous amount of test material, and results may be far from accurate.
 In recent years radiocarbon dating has been refi ned through the 
application of ams technology, which allows even the tiniest seeds to be 
directly dated. One major outcome from applying this technique is that 
estimated time periods for the emergence of agriculture in the New 
World have been drastically revised upward. For example, the oldest 
records for domestication of corn in central Mexico were once dated to 
seven thousand years before the present, but the latest thinking based on 
ams is that fi fty-six hundred years is closer to the mark.

hundred years ago and the arrival of Spaniards, inhabitants of Mexico had 

learned to propagate more than one hundred species of once-wild, strictly 

American plants. Many were plants originally gathered locally for con-

sumption, then successfully raised in garden plots and, ultimately, com-

munity fi elds. Others had fi rst been domesticated by residents of Central 

or South America and later transported north for eventual cultivation in 

Mexico. All, of course, were grown because they were useful to people as 

food, fi ber, implements, medicine, pleasure, or other attributes.

 As one trio of authorities has proclaimed, “By the time of the advent 

of the Spanish, the Middle American agricultural complex—augmented 

by new cultigens developed locally and imported from other American 

areas—was the richest assemblage of food plants in the western hemi-

sphere.” In glaring contrast, not a single plant with lasting value to humans 

is positively known to have had its birth of cultivation and domestication 

in what is now the United States or Canada.

 Only a sampling of pre-Columbian agricultural domains will be ex-

amined here. We start in the Valley of Mexico, then proceed west to the 

Sierra Madre Occidental, and fi nally to people living in the arid lands not 

far south of today’s U.S.-Mexican border.
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hub of middle america: the aztecs

The Valley of Mexico had long been the setting for a progression of 

advanced native civilizations. One was centered around the city of Teo-

tihuacán and fl ourished during an eight-hundred-year span beginning 

two centuries before the birth of Christ. At the height of prosperity, 

Teotihuacán, with a population approaching a quarter-million, had be-

come one of the mightiest urban centers on earth. The city was home to 

powerful rulers who oversaw construction of splendid pyramids—world-

renowned monuments today. But eventually the peasant farm base failed 

to produce enough to support the dense population, and the city fell to its 

enemies around a.d. 650. During the next few centuries, militant tribes 

erected fortifi ed cities in the valley, but by the 1100s a new group of no-

mads had arrived.

 The exact origin of these newcomers, a culture that would be known 

as Aztec, is yet debated, although most contemporary scholars agree they 

were Chichimecs who had migrated from the north. At fi rst they had little 

infl uence among the city-states of the Mexican highlands, but gradually 

these resourceful people got a foothold. By the late 1300s it had become a 

stranglehold.

 The turn of the fourteenth century saw an Aztec empire stretching from 

the Guatemalan border to the northern third of Mexico. At its core was 

the Valley of Mexico, home to more than 1 million people. The empire was 

ruled from the city of Tenochtitlán, founded in 1325.

 The new Aztec homeland was a broad, closed basin at more than seven 

thousand feet elevation and favored with twenty to thirty inches of an-

nual moisture, which fell mainly during the summer growing season. Be-

cause so much of this land has been under cultivation for more than three 

thousand years, the character of the original natural vegetation can’t be 

determined. But we do know the soil was fertile and deep, and a chain of 

shallow lakes and marshes covered at least a quarter of the valley bottom. 

Aztec farmers took full advantage of this happy combination. Among their 

achievements, they perfected an extraordinary approach to farming—a 

system unparalleled elsewhere in the world.

swamp gardening in the chinampas

To exploit the swamps and lagoons, Aztecs, as had their predecessors, em-

ployed a kind of landfi ll operation. From fi ne bottom-dredged muck they 
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built up rectangular mounds of earth along the shores and shallow lagoon 

islands. This created elevated beds or wetland fi elds initially anchored by 

basketwork retainers woven from willow branches, then by stout willow 

trees planted around the perimeter. At one time it was believed the beds 

were actually fl oating, leading to the term fl oating gardens, but schol-

ars are now convinced everything was at least semiattached to the lake-

bottom or shore, so that portrayal is misleading. Chinampa agriculture is 

the preferred terminology.

 Francesco Clavigero, who wrote The History of Mexico in 1787, contrib-

uted a famous description of chinampas (undoubtedly exaggerating the 

fl oating aspect):

They plait and twist willows, and roots of marsh plants, or other materials 

together, which are light, but capable of supporting the earth of the gar-

den fi rmly united. Upon this foundation they lay the light bushes which 

fl oat on the lake, and over all, the mud and dirt which they draw up from 

the bottom of the same lake. Their regular fi gure is quadrangular; their 

length and breadth various. (Clavigero, 1787, Vol. II, Book VII: 175–176)

 Aztec engineers further improved on basic chinampa design through 

their state-controlled hydraulic systems. Canals, dikes, and sluice gates 

maintained water levels, facilitating surface irrigation for seedbeds and 

protecting against infi ltration of nearby brackish water. Human waste 

was systematically collected in the capital city and barged to the chinampa 

gardens for soil enrichment. Domestic turkey manure was also a likely 

amendment.

 After a crop was harvested, weeds and waste were laid down, and an-

other layer of mud was added, if necessary. Rich, continuously watered 

soil permitted year-round cultivation of freeze-resistant crops that proba-

bly were rotated, with different vegetables growing side by side. It has been 

estimated that in the early 1500s Aztecs had forty to fi fty square miles of 

chinampas under cultivation—if planted in corn, enough to feed 180,000 

to 270,000 workers. These were the most intensively cultivated lands in 

prehistoric America, and few, if any, farming systems in the world could 

match Aztec levels of productivity.

 Except for the addition of European-introduced plants, chinampa 

agriculture in the Valley of Mexico seems to have changed little over the 

centuries, remaining one of the world’s most productive systems for rais-

ing crops. When Gail Tierney and the author were being poled down one 
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of the working canals of Mexico City’s Xochimilco district in the summer 

of 1999, we were reminded of descriptions from ancient Spanish texts. As 

in Aztec times, tall, thick-trunked willow trees (ahuejotos, or candle wil-

lows) spaced a dozen or so feet apart anchored elevated beds lining both 

sides of a forty-foot-wide waterway. Smaller secondary canals regularly 

branched off on either side of the central channel. In places the dark water 

took on an emerald-green hue from fl oating algae and pondweed. The 

canal stirred with native herons and egrets balanced on emergent vegeta-

tion every few hundred feet, grebes silently surfaced here and there, and 

ever-present grackles crisscrossed the channel from adjacent fi elds. The 

dimpled water surface betrayed great schools of feeding minnows.

 Corn is still the principal chinampa crop, with long rectangular patches 

of it interspersed with fi eld rows of chile, cabbage, lettuce, and other veg-

etables sprouting out of thick, black sediment—a combination of New 

and Old World cultivars. One modern technique is to sow vegetable seeds 

in the fertile muck, and when plants emerge, the earth around them is cut 

into four-inch squares, and the “peat-pot” seedlings are transported to 

market by barge.

figure 2.1
A modern working canal in the chinampas of Mexico City’s Xochimilco district. 

(Photo by author)
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 We put ashore to examine an “Aztec greenhouse”—shade-loving 

houseplant seedlings being grown under a 30-foot-long archway of dried, 

brushy willow fronds. It was obvious all cultivation was done by hand. No 

workers were in sight, but continuing along the canal, from time to time 

we heard soft music playing from homes set back from the main channel, 

magically casting a spell over two visitors from the north.

 Poling his fl at-bottomed boat deep into the chinampa beds, our guide 

brought us to a hidden cluster of one-room wooden shelters where a fam-

ily lived and farmed plots of melons, quelites (leafy herbs in the amaranth 

and goosefoot families), and plants like statice to be sold for fl oral bou-

figure 2.2
Julian Santana, 

a curandero 

who has 

farmed the 

chinampa 

and practiced 

his medicine 

most of his 

eighty-year 

life. (Photo by 

author)
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quets. The family patriarch, Julian Santana, turned out to be an herbal 

medicine healer, a curandero who had farmed the chinampa and practiced 

his medicine most of his eighty-year life. He showed us his handmade 

farming tools and garden patches, bringing to mind what must have been 

a way of life centuries ago.

farming in hilly country

At the zenith of Aztec culture just before the Spaniards arrived, the bulk 

of the nation’s staples must have been produced in the chinampas or 

surrounding alluvial plains. Farming was less intensive in outlying com-

munities perched in the rolling, sometimes mountainous land beyond 

the central valley. This hill country was naturally well drained and lent 

itself to a variety of irrigation techniques. Thousands of contoured bench 

terraces with walls of stone were irrigated by canals, some a mile or more 

long, leading from mountain springs or permanent streams. A few of these 

prehistoric bench terraces have survived nearly intact and continue as 

working fi elds to this day. One spectacular series of them can be found on 

figure 2.3
Prehistoric bench terraces survive nearly intact and continue as working fi elds on a 

gentle hillside east of the city of Texcoco. (Photo by author)
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a gentle hillside east of the city of Texcoco where maguey and man-sized 

prickly pear cactus are cultivated today as in the past. The cacti, grown 

for their juicy fruit and edible pads, are arranged in hedgerows to control 

erosion.

 Aztecs had learned to build crude rock diversion barriers to tap wa-

ter from mountain streams, but that was about the extent of their dam-

building technology. Though accomplished stonemason artisans always 

seemed available for adding on to existing palaces or erecting grandiose 

ceremonial structures in the cities, those skills were never applied to en-

gineering large-scale irrigation dams. Yet they did erect impressive stone 

aqueducts to carry water over arroyos that bisected their canals. And some 

irrigation systems featured multiple water diversion sources feeding into 

networks of canals—evidence of sophisticated hydrological knowledge.

 Agriculture in the preconquest era, which we know from archaeo-

logical and historical evidence included swamp gardening, irrigated fi eld 

farming, and dryland farming, apparently was more concentrated and 

produced greater yields per acre than modern farming in the drained and 

densely packed Valley of Mexico. But it must be borne in mind that the 

heart of the Aztec farmland of fi ve hundred years ago is now completely 

overlain by the largest metropolis in the world—Mexico City.

aztec crops

Early Spanish documents record that the principal chinampa crops were 

corn, beans, squash, chile, seed amaranth, and tomatoes. One of the more 

specialized items was edible algae, grown in fertilized side ponds along wa-

terways. Aztecs would scoop up green scum in fi ne nets, then mold it into 

cakes that were sun-dried and later eaten with toasted corn or combined 

with corn for making pungent tortillas. In 1552, one of Cortés’s biogra-

phers described the process:

. . . and they even eat earth which they gather with fi ne nets, at certain 

times of the year, from the surface of the lake. It is a kind of scum, nei-

ther plant nor soil, but something resembling ooze, which solidifi es. It is 

very plentiful and a great deal of it is gathered; it is spread out on fl oors, 

like salt, and there it dries and hardens. It is made into cakes resembling 

bricks, which are not only sold in the market but are shipped to others far 

outside the city. It is eaten as we eat cheese; it has a somewhat salty taste 

and, taken with chilmole [a chile dish], is delicious. (Gómara, 1966: 162)
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 Dryland farming without benefi t of swamps or irrigation contributed 

a different set of foods. Supplemental water was unnecessary for cultivat-

ing two plants so characteristic of central Mexico—maguey and nopal. 

Maguey, one of several species of Agave (some called “century plants” to-

day), was grown for its soft, starchy stems roasted for food and for its long, 

tough fi bers that could be woven into rope or fabric. Juice from fl eshy ma-

guey fruiting stalks was brewed up to concoct mild alcoholic beverages. 

Nopal, a nearly spineless, sometimes tree-sized prickly pear cactus, bears 

handsome, sweet pink fruits known as tunas at the tip of succulent pads. 

Both the fruit and pads were eaten (and are still relished today).

figure 2.4
Maguey, one 

of several 

species of 

Agave, was 

grown for its 

starchy stems 

roasted for 

food and its 

long, tough 

fi bers used for 

rope or fabric. 

(Photo by 

author)
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 Colorful bottle gourds whose leathery fruit rinds were ubiquitously 

used as containers were probably more often raised in kitchen gardens 

rather than in fi elds, as were chia and sunfl owers—both propagated for 

their nourishing seeds. Hill country valleys provided niches for cultivat-

ing orchards that produced avocados, native Mexican cherries, Mexican 

hawthorns, and custard apples—the latter, a favorite in much of Mexico at 

the time. Of course, citrus and the myriad other orchard fruits now grown 

commercially in Mexico had yet to arrive on the continent.

 Since the Valley of Mexico is two thousand feet higher than Denver, 

frost can occur anytime from October through March. This ruled out cul-

tivating a number of desirable plants such as cacao (chocolate), papaya, 

and pineapple or tropical root crops like sweet potato, yam, jícama, and 

sweet manioc, all of which were being raised along the humid Atlantic 

coast and on Caribbean Islands.

 In spite of that, Aztecs, at least the ruling class, had a notable taste for 

exotic meals prepared from distantly cultivated crops. Thus a trade alli-

ance had developed with outlying regions, providing a steady infl ow of 

nonlocal foods along with bird feathers, animal skins, ceramics, obsidian, 

and shell materials. Two classes of merchants had evolved: those dedi-

cated to local resale and the pochteca who practiced long-distance trade.

 Many items from the hinterland were not acquired through trade but 

exacted as tribute by Aztec kings who ruled over a boundless empire 

encompassing Maya to the south, Chichimecs of northern Mexico, and 

much land in between. Each of the twenty or so provinces was expected 

to annually contribute eight thousand to ten thousand bushels of four 

different kinds of cultivated plant seeds: corn, beans, chia, and amaranth. 

Corn and beans, of course, were staples everywhere. Highly valued chia 

seeds were customarily combined with corn, chile, or honey to brew up a 

favorite beverage at Aztec feasts. Amaranth seeds played an indispensable 

role in Aztec religious ceremonies, both those conducted in high places 

and private domestic rituals of common folk.

aztec feasts

If chinampa farming topped New World agricultural profi ciency, then Az-

tec meals epitomized the pinnacle of American high cuisine. Corn, beans, 

squash, and chile may have monopolized peasant fare, but cuisine of the 

nobility was another matter entirely. Indeed, for the lords, preparation and 

consumption of food and beverages had practically reached an art form.
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 Thanks to one early Spanish scholar, more is known about Aztec 

culinary customs than any other pre-Columbian culture in the Western 

Hemisphere. Father Bernardino de Sahagún was a Franciscan priest who 

arrived in Mexico in 1529 and soon learned to speak Nahuatl, the native 

language. He set out to interview a group of well-educated Aztec elders 

and ended up writing the fi rst compendium on Aztec Indians, considered 

to be the most thorough study of any native culture in the world up to that 

time. His tome, Historia General de las Cosas de Nueva España (General 

History of the Things of New Spain), was written in the mid-1500s and 

eventually was translated and published in twelve English volumes.

 One abbreviated quote will suffi ce to provide a clue as to just how 

sumptuous an Aztec banquet could be. In Book 8 Sahagún lists some of 

the delectables eaten at these feasts:

. . . turkey with a sauce of small chilis, tomatoes, and ground squash 

seeds; turkey with red chilis; turkey with yellow chilis; turkey with green 

chilis; venison sprinkled with seeds; hare with sauce; rabbit with sauce; 

meat stewed with maize, red chili, tomatoes, and ground squash seeds; 

venison with red chili, tomatoes, and ground squash seeds; birds with 

toasted maize; small birds; dried duck; . . . white fi sh with yellow chili; 

grey fi sh with red chili, tomatoes, and ground squash seeds; frog with 

green chilis; newt with yellow chili; tadpoles with small chilis; small fi sh 

with small chilis; winged ants with savory herbs; locusts with chía; ma-

guey grubs with a sauce of small chilis; lobster with red chili, tomatoes, 

and ground squash seeds; sardines with red chili, tomatoes, and ground 

squash seeds; large fi sh with the same; a sauce of unripened plums with 

white fi sh . . .

 Red, rough sapotas [the fruits of one of several semi-tropical trees]; 

red plums; yellow or vermillion plums; ashen sapotas, small sapotas; 

manioc; sweet potato; avocado; yellow sapotas; tuna cactus fruit of many 

hues . . .

 Tamales made of maize fl owers with ground amaranth seed and cher-

ries added; tortillas of green maize or of tender maize; tamales stuffed 

with amaranth greens; tortillas made with honey, or with tuna cactus 

fruit; tamales made with honey . . .

 Gophers with sauce; hot maize gruel of many kinds; maize gruel with 

honey, with chili and honey, with yellow chili; white, thick gruel with a 

scattering of maize grains; sour, white maize gruel; sour, red maize gruel 

with fruit and chili. (Sahagún, 1979, Book 8: 37–39)
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 Sahagún’s complete listing of “foods which the lords ate” covers ten 

long paragraphs.

 As Sophie Coe has observed in her fascinating volume, America’s First 

Cuisines, “It would be instructive to list all the dishes mentioned by Sa-

hagún and then see if we could fi nd as many from the Rome of Apicius, 

or from medieval Europe.” My own research suggests pre-Columbian 

European banquets were a notch below the dazzling repasts recorded by 

Sahagún. That should give pause to those who believe their own European 

heritage superior in all respects.

 As in Spain, the vast majority never tasted such fare. The populace had 

to be content with endless meals of corn and beans that may have included 

squash, tomatoes, avocados, or various greens and seeds, depending on 

the season, and doubtless some dried chile for seasoning. Corn, ever the 

mainstay, was typically eaten in the form of a tortilla, a fl at, toasted bread 

made by grinding the corn to fl our which was wetted and hand-slapped 

into thin patties to be cooked on a clay griddle. Tamales (cooked beans 

wrapped with steamed corn mush), atole (a thin gruel made from corn 

fl our), posole (a soup or stew featuring large white-corn kernels), and 

without question, corn-on-the-cob were the other corn-based foods of 

Aztec peasantry.

 Aztec beverages, too, were many and diverse. Chocolate, long the every-

day drink for kings, if not commoners, was made by roasting and grind-

ing imported cacao beans, mixing with water, then whipping the liquid 

into a foamy brew. The basic chocolate drink could be varied by adding 

honey, vanilla, fl ower petals, or even chile. Mild alcoholic beverages were 

concocted by fermenting corn, honey, pineapples, prickly pear tunas, and 

other fruits. The most frequently imbibed intoxicant was pulque, made 

from fermented agave juice. Drunkenness apparently was rarely a prob-

lem among Aztecs, perhaps because it might have been punished by death 

from stoning or beating. Tea, coffee, domestic animal milk, citrus juices, 

and distilled liquors were unknown to pre-Columbian inhabitants of the 

New World, but that was about to change.

aztec pleasure gardens

One sure indication that Aztecs had advanced far beyond subsistence 

levels was their love of fl owers and devotion to creating ornate display 

gardens—pursuits that clearly had precious little to do with day-to-day 

survival. The Aztec elite unabashedly demonstrated their appreciation for 
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fl ower beauty and aroma. Indeed, fragrance was considered to be a gift of 

the gods and was equated with leadership. At the time of conquest, the Na-

huatl language included numerous terms for fl ower or pleasure gardens; 

for example, one word translates to “garden in which there are lilies.”

 Ornamentals were abundantly grown in the chinampas. Cuttings were 

used in ceremonies, for festive adornments intended for upper classes, and 

for individual household bouquets. In fact, Xochimilco, the Nahuatl word 

naming one of the principal chinampa districts, means “fi eld of fl owers.” 

Chinampa fl ower farms seem to have been commercial operations aimed 

at producing cut blooms or nursery stock to be sold in the marketplace.

figure 2.5
Aztec 

waterworks, 

including 

what some 

archaeologists 

speculate 

might have 

been a fancy 

commode 

etched in 

stone, are 

a modern 

attraction at 

Tetzcotzinco. 

(Photo by 

author)
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 In contrast, palace gardens with no utilitarian purpose were maintained 

for the pleasure of the nobility. Here fl owers, shrubs, and trees were never 

arranged in rows but were meticulously laid out in wondrous, seemingly 

spontaneous architectural settings comparable in style and beauty to the 

Islamic gardens of Spain.

 In his delightful book, Enduring Seeds, Gary Nabhan provides us his 

impression of the mood of the palace gardens:

I refer to enormous pleasure gardens, some of them two leagues in cir-

cumference. There, the Aztec elite would come to bathe in hand-sculpted 

pools, to listen to the songbirds, and to watch water cascading down the 

fountains. In an atmosphere of mist and color, they would become in-

toxicated by the perfume of exotic fl owers, and, perhaps, by the juices of 

psychotropic plants. (Nabhan, 1985: 87)

 In 1530 one descendant of a line of powerful Aztec kings described how 

a certain bird- and animal-fi lled park complex “contained sumptuous 

palaces beside fountains, canals, drains, tanks, baths, and other intricate 

waterworks; and were planted with many strange and wonderful variet-

ies of fl owers and all sorts of trees, brought thither from remote places. 

(Nuttall, 1923: 459) The site of this particular garden—Tetzcotzinco, in the 

foothills above present-day Texcoco—draws modern weekend sightseers 

who climb the steep, well-maintained trail and fi nal fl ight of steps leading 

to the top of an enormous pyramidlike stone monument. Here, Aztec wa-

terworks, including what some archaeologists speculate might have been 

a fancy commode etched in stone, are conspicuous today, but during our 

recent visit we could discern no living plants that might have a connection, 

however remote, with the ancient gardens.

 Perhaps the most remarkable Aztec garden, Huaxtepec, a day’s journey 

south of Tenochtitlán and where the elevation is considerably lower, was 

built under the direction of Montezuma himself. The semitropical climate 

at Huaxtepec allowed nonnative plants, among them vanilla, cacao, and 

magnolia trees, to be brought in from coastal lowlands and transplanted. 

This garden was immense—six miles in circumference—and seems to 

have been conceived as a botanical as well as pleasure garden, most likely 

the fi rst such sanctuary in the Western Hemisphere. The old gardens are 

long gone, and now the site is commemorated by a national public center 

featuring a huge dome atrium that encloses a modern botanical layout.
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 Medicinal plants and aromatic herbs were customary in Montezuma’s 

personal gardens; in fact, his physicians regularly experimented with an 

array of ornamentals to come up with new or improved herbal cures. To 

Aztec physicians, practically every member of the plant kingdom had 

some kind of medicinal value—a conviction not unlike that of their con-

temporaries in medieval Europe.

northwest mexico

Tribes occupying that relatively thirsty region in the contemporary Mexi-

can states of Sonora, western Chihuahua, western Durango, and Sinaloa 

were mostly sedentary folk who farmed in small fi elds and tended indi-

vidual kitchen gardens. Their social structure was far less complex than 

that of the Aztecs, and neither crop diversity nor agricultural technology 

could match those of the advanced civilizations to the south.

 The exceptionally arid land from the northernmost Sierra Madre Oc-

cidental range of mountains west to the Gulf of California is known as 

Gran Desierto. Sandy, gravelly plains in the lowest elevations here are too 

dry to have supported more than sparse, nomadic populations in the past. 

But farther inland where a bit more rain falls each year, vegetation can 

approach luxuriance with imposing stands, even forests, of tall, columnar 

cacti such as saguaro and organ-pipe cactus. More than a few biology stu-

dents have been taken aback to learn that, in terms of numbers of plant 

and animal species, the Sonoran Desert supports the most diverse natural 

community in all of North America.

farming in the foothills

Inland from the Sonoran Desert the Sierra Madre Occidental forming 

Mexico’s continental divide is a rugged but not particularly lofty range 

of mountains with fairly mild winters and wet summers—ideal for farm-

ing. Corn, beans, and squashes were raised in adjacent fi elds as well as in 

kitchen gardens in the foothills of these mountains. Varieties of squash 

and corn (more than half a dozen different types) have been cultivated 

here for three thousand years or more. Making up the bean complex were 

three or four kinds—a Mexican pinto type, the drought-tolerant tepary 

bean, a small-fruited lima bean, and in the mountains, possibly the scarlet 

runner bean. Fields and gardens probably consisted of a mixture of crops 

planted together rather than monoculture.
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 The other important crop grown by Native Americans farming in 

the more humid valleys was cotton, originally transported north from 

its origin of domestication in southern Mexico and Guatemala at least 

a thousand years before the arrival of Spaniards. Cotton may have been 

propagated partly for its edible seeds, but most defi nitely because of fi bers 

attached to the seed. The soft strands were picked off, twisted, then woven 

into fabric for garments. Cabeza de Vaca, who, with three companions, 

crossed through northwestern Mexico in the 1530s during an incredible 

eight-year cross-continent quest to reach civilization, reported sleeveless 

cotton blouses being worn by village women all along his meandering 

route.

 Lesser cultigens, especially plants requiring more daily attention and 

protection than fi eld crops, were being grown in village kitchen gardens 

scattered across the valleys. Most had fi rst been domesticated by other 

cultures residing far to the south in much earlier times, then carried into 

the region by shifting populations over the centuries. Among them were 

grain amaranths likely to have been propagated or at least encouraged to 

survive alongside major crop plants; weedy goosefoot, probably sown for 

its tender greens and as a source for medicine; and bottle gourds, an early 

arriver in these parts, perhaps soon after corn and squash. Chile peppers 

apparently had made their way north into the vegetable beds of this region 

by the 1500s, and one of the low-statured magueys known as “little lettuce” 

(probably Agave bovicornuta) was raised alongside adobe homes in some 

villages. Three other cultivars—tobacco, tomato, and sunfl ower—also 

seem likely candidates for prehistoric gardens of northwest Mexico.

 As to agricultural technology, at the time of Spanish conquest the peo-

ple of northwest Mexico—in fact all the New World—were grounded in 

a virtual Stone Age. Fields and gardens were sown by hand. Planting and 

cultivating was done with wood or stone tools—typically a sharp-pointed 

digging stick made from various species of native hardwoods such as oak, 

wild cherry, or Arizona walnut. Crop predators like birds, rabbits, or 

rodents were shot with arrows or with rocks hurled from slings, presum-

ably a task delegated to children. Neither these people nor anyone else in 

America had ever domesticated an animal that could be ridden or hitched 

to a plow. Metal tools were nonexistent.

 Over the span of hundreds, if not thousands, of years some tribes had 

moved huge quantities of earth to form series after series of terrace walls. 

Terraces contoured across hilly slopes and, acting as check dams, crossed 
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endless arroyos—all within fairly close proximity to homes. Such features 

have become known as trincheras, after a Spanish term meaning ditch or 

entrenchment. Some Sierra trincheras may have been constructed strictly 

for defense, but most of them apparently had an agriculture connection. 

The more massive earthworks doubtlessly conserved soil and water, and 

in many cases created additional arable, level land available for food 

production.

 Certain foothill-dwelling people had discovered how to carve out grav-

ity-fl ow irrigation ditches and distribution canals to water their crops. 

They likely fabricated diversion weirs at intervals across smaller streams 

to channel water into canals, just as their descendants do today. The weirs 

would have been made of stakes driven into the ground, then interwoven 

with branches from willows or other shrubs.

 Lower down on the fl oodplains where most produce was grown, farm-

ers relied on annual fl ooding of the larger rivers. Hand irrigation—car-

rying water in clay pots from streams to nearby gardens—must have 

prevailed in years when streams failed to overfl ow onto the fi elds. Just as 

happens in Sonora today, Indians probably planted living fences of cot-

tonwood or willow saplings and intertwined them with cuttings of brush 

to create barriers that could stem the rush of fl oodwaters and conserve fer-

tile alluvium—“to give soil to the fi elds,” as one twentieth-century farmer 

explained to a team of researchers from the States.

 Historical evidence suggests in some years a second round of corn 

and bean crops was planted and harvested. Cultural geographer Wil-

liam E. Doolittle, who has contributed much toward our understanding 

of prehistoric northern Mexico, has concluded that agricultural systems 

developed in the foothills and mountains of eastern Sonora could have 

supported upwards of 100,000 persons and defi nitely a minimum of 

50,000–60,000.

 Soil nutrients become depleted in plots used year after year, but fertil-

izer was available from more than one source. There’s no way of proving 

it, but the more progressive farming tribes must have learned to enrich 

their fi eld and garden soils with human wastes; in other cases, it may have 

been an unwitting occurrence. Likewise, the northwest tribes kept domes-

tic dogs and unpenned turkeys, as did other cultures in Middle America, 

so animal manure regularly ended up in fi elds and vegetable beds. In hilly 

country, soils were augmented with ash minerals from slash-and-burn 

routines; on fl oodplains fertility was replenished from mineral and organ-

ic materials deposited during frequent fl oods. However, the unique prac-
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tice of enhancing soils with ant-nest refuse, as was done far to the south, 

doesn’t seem to have occurred in the northwest.

 Probably all tribes embraced ritual in the agrarian cycle. Planting, and 

indeed all aspects of farming, were considered religious acts by most cul-

tures. Dancing, ceremonial singing, and ritual drinking were synchro-

nized with cycles of planting, sprouting, and harvest. Different rites were 

required for hunting and collecting wild plants. The sun was especially 

esteemed, and corn planting was sometimes done in a clockwise or coun-

terclockwise spiral ending at the center, depending on the farmers’ per-

ception of how the sun travels.

tarahumara—the mountain people

Tarahumara Indians who lived in the mountains—often in caves—of 

western Chihuahua may be the best-understood tribe of northwest Mexi-

co. Because they sought to remain isolated from mainstream Mexico, their 

culture has been much less altered by European infl uence. Many Tarahu-

mara still live much as they did in the 1500s; thus, researchers have pieced 

together how they must have survived in aboriginal times.

 Like all agrarian tribes of northwest Mexico, Tarahumaran subsistence 

was founded on corn, beans, and squash. Most of the crop mix cultivated 

in other parts of this region fl ourished in Tarahumaran gardens, too. An 

additional native wild plant, peppergrass (Lepidium virginicum), appears 

to have been planted for its edible greens very early in the historical se-

quence. (Another species of peppergrass, L. montanum, is a common 

roadside weed throughout much of the Southwest; its seeds appear in pre-

historic Puebloan archaeological sites, but peppergrass was never actually 

cultivated up north.)

 Whereas fermented juice from maguey or other agave plants was the 

normal ingredient for concocting mild alcoholic beverages in most of 

Mexico, squeezings from corn provided the base for the Tarahumara’s 

favorite intoxicant. They boiled down juice from newly sprouted corn 

or from fresh stalks, then added catalysts derived from wild plants to aid 

fermentation.

 The Tarahumara traditionally rely on stream fi sh to supplement their 

intake, and long ago they learned the most effi cient way to capture fi sh was 

to stupefy them with native plant poisons. More than twenty species of local 

wild plants, including an agave, a yucca, Arizona black walnut, wild cherry, 

and several different plants in the aster family have been employed as fi sh 
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toxin. Roots or leaves from one of these plants are pounded with a stone 

or wooden mallet, then dumped into a stream pool or slow-moving water, 

causing stricken fi sh to surface where they can be scooped up in nets.

north and northeast mexico

Landscape and culture change dramatically east of the Sierra Madre Oc-

cidental. Much of the region from the Gulf of Mexico to the eastern fl anks 

of these mountains—land encompassing the states of Tamaulipas, Nuevo 

León, Coahuila, and eastern Chihuahua—is a sparsely occupied desert. 

Although more than one ethnic group inhabited this land, historians 

traditionally have lumped the tribes together as Chichimecs—rootless 

people who subsisted by hunting, gathering, or on the coast, fi shing. Few 

grew things for themselves; gardens were virtually nonexistent.

 Plants with edible parts abound in this desert, and wild plants provided 

a substantial part of the Chichimec diet. Mesquite with its tender young 

pods and protein-rich beans, cacti bearing succulent fruits, and maguey 

thrive in the wild here. By late prehistoric times, however, occasional 

tribes living at the western edge of Chichimec territory had converted to a 

digging-stick horticulture of corn, beans, and squash.

 Several times over the centuries tribes from Chichimec territory (one 

of them precursors to the Aztecs) had invaded the Mexican interior and 

successfully taken over existing dynasties. These warlike migrants were 

clearly more ambitious and venturesome than the majority who remained 

in the northern deserts adhering to a way of life little changed over the 

millennia. After Spaniards entered the picture, most natives perished, 

leaving a meager ethnographical and archival record of their former pres-

ence. Thus, northern Chichimec history has contributed almost nothing 

to our understanding of either the cultivation of New World plants or the 

eventual spread and adoption of plants from the Old. Yet two centuries 

earlier, urban centers in the region had been hubs for northern Mexico 

civilization.

casas grandes: 
two hundred years before columbus

The best known is Casas Grandes, situated in a river valley less than one 

hundred miles south of the U.S. border. It became the core of a regional 

cultural system that vied in importance with earlier regional centers to the 

north, such as Hohokam—to be portrayed shortly. By a.d. 1300, Casas 
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Grandes had evolved into the undisputed economic center of the Greater 

Southwest.

 One early theory had it that sometime before a.d. 1200 a group of 

southern merchants, people with ties to advanced civilizations in central 

Mexico, traveled to the Casas Grandes river valley and provoked local 

residents into reconfi guring their villages to create a single city, known 

as Paquimé. More recent evidence points to stronger connections with 

prehistoric Hohokam and Rio Grande Pueblo worlds, suggesting inhabit-

ants of Casas Grandes are more likely to have migrated from the north. In 

any case, development of the colossal pueblolike “city” began with con-

struction of individual clusters of low adobe structures; later multistoried 

apartment complexes arose along with ball courts, ceremonial platforms, 

and a marketplace.

 For more than two centuries Casas Grandes was a manufacturing nu-

cleus for pottery, shell beads by the millions, various items made from cop-

per, and liquor processed from cultivated maguey. Breeders raised fl ocks 

of scarlet macaws from birds captured in Mayan rain forests of southern 

Mexico, and artisans crafted brilliant macaw feathers into headdresses 

and other ceremonial objects. Merchants traded with peoples living in all 

directions from their center, including the highly civilized peoples in the 

Valley of Mexico and the Mogollon Indians who resided in southeastern 

Arizona and southwestern New Mexico.

figure 2.6
Paquimé ruins at Casas Grandes, excavated in the 1950s–1960s. (Photo by author)
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 Archaeological excavation of Casas Grandes in the 1950s and 1960s 

revealed the inhabitants had to a large degree become vegetarians. They 

raised the usual corn-bean-squash crops along with seed amaranths and 

cotton for its edible seeds. They also relied heavily on wild plants found in 

the relatively fertile region, especially seed-producing plants like mesquite, 

purslane, saltbush, and certain grasses. Meat in small quantities—bison, 

pronghorn antelope, deer, rabbits, and domesticated dogs—supplement-

ed their meals. Though their diet was similar to that of unrelated farmers 

living to the west, their horticultural expertise surpassed the others.

 To irrigate crops, Casas Grandian technicians developed elaborate 

water-moving complexes featuring stone-lined canals and large-capacity 

reservoirs. To be sure, no prehistoric people anywhere in Middle America 

ever built canal irrigation systems as massive as those at Casas Grandes.

 One was designed to bring warm spring water from its volcanic source 

more than a mile north of the adobe city into a network that fed the 

ground-fl oor rooms of their apartments, with the surplus diverted into 

irrigation canals leading to farmland. Another feature, a walk-in well, was 

dug to tap into the near-surface water table (which today is some forty 

feet lower than it was fi ve hundred years ago). During a visit in 1998 we 

marveled at the remains of these old rock-lined waterworks. It took little 

imagination to see the resemblance of Casas Grandes’s hydro-engineering 

works to those nine hundred miles to the south—facilities constructed by 

Aztec engineers some two hundred years later. Compelling evidence that 

might link the two civilizations is absent, however.

a three-thousand-year-old farming village

Perhaps the most fascinating set of terraces studied in this region are 

on a 450-foot-high hill less than forty miles north of Casas Grandes and 

about one hundred miles from El Paso, Texas. More than four hundred 

arc-shaped, man-made level steps are incised on this hill, known as Cerro 

Juanaqueña.

 When archaeologists Robert Hard and John Roney fi rst explored the 

site in the mid-1990s, they assumed they were dealing with yet another ag-

ricultural complex occupied within the last eight hundred years, possibly 

one associated with Casas Grandes itself. But when carbonized corncobs 

excavated from the terraces were dated by ams radiocarbon methods, they 

turned out to be three thousand years old. That got the attention of their 

colleagues in a hurry.
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 John Roney, a professional with the Bureau of Land Management in Al-

buquerque, has defi nite ideas about the signifi cance of Cerro Juanaqueña. 

He believes the evidence points to several hundred people abiding in pit 

houses on the twenty-fi ve-foot-wide terrace steps. The people were full-

time tillers of soil who probably raised most of their crops on the fl ood-

plain of nearby Rio Casas Grandes. Besides corn, Roney speculates they 

may have been growing miscellaneous native plants such as goosefoot, 

amaranth, or chia, all of which were identifi ed in the archaeological re-

mains. Findings from Cerro Juanaqueña and, even more recently, from 

the U.S. side of the border are leading to new thinking about how hunter-

gatherer tribes of the Southwest converted to agriculture, as we shall see in 

the chapter that follows.

Corn (Zea mays)

The term corn has been applied to 
several cereal grains grown in various 
regions of the world, so it’s technically 
more accurate to use the Indian name 
maize for American corn. Be that as it 
may, corn is the only important cereal 
to have its genesis in the Americas. 
When Columbus arrived, corn was 
the most widely cultivated plant, 
its range extending from southern 
Canada to South America.
  Like wheat, rice, and barley, 
American corn is a grass. Botanists 
believe its ancestor is one of a 

group of tall wild grasses called teosinte that still grow in Mexico, Guatemala, 
and Honduras. The archaeological record suggests a tiny-kerneled corn was 
domesticated and grown for food at least fi ve thousand years ago by people 
living in dry uplands of western Mexico. Corn agriculture spread across Mexico, 
mushrooming northward and into the American Southwest more than four 
thousand years ago. It was transported to South America about 1200 b.c.
 Through human exchange, corn took longer to cross the continent, 
arriving in the southeastern United States less than two thousand years ago. 
There it remained a minor crop, even though tribes in the eastern woodlands 
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had long been farming sunfl owers, marsh elder, goosefoot, and gourds. It 
wasn’t until about a thousand years ago that corn took over the diet for 
Indians on the Eastern Seaboard.
 Why did corn become such a dominant crop? Many varieties developed 
over the millennia, each with its own tolerance for specifi c growing condi-
tions. Genetic variability allows corn to be cultivated from sea level to eleva-
tions greater than eleven thousand feet. Some varieties can be dry-farmed 
in semidesert regions, others prosper in the tropics; some must be planted 
deep—up to sixteen inches—others are sown barely below the surface. All 
things considered, corn may be the most variable of any plant species—wild 
or domesticated—exhibiting a wide size range of kernels and cobs, an array 
of bright grain colors (sometimes many different ones on a single cob) and 
other attributes. Corn hybridizes easily, making it attractive to ancestral farm-
ers who wished to experiment.
 Corn has been associated with more rituals and ceremonies than any 
other American plant. Prayers, dances, and fi estas in praise of corn are offered 
at key times during the growing cycle. Corn is blessed, offerings made, and 
the ground anointed in countless ways, depending on the tribe. Depictions 
of corn frequently show up on murals, ceramics, petroglyphs, and other art 
forms throughout America. During Juan Oñate’s 1598 colonizing expedition 
up the Rio Grande in New Mexico, one of his Franciscan priests concluded, 
“Here corn is god.”
 When Columbus returned to Europe from his fi rst voyage, he brought 
back corn seed, which soon was germinating in Spain. The crop fanned out 
over Europe, but was treated as a curiosity at fi rst. More readily accepted in 
Africa and the Middle East, in no time small cornfi elds were commonplace in 
those regions.

Amaranth (Amaranthus spp.)

The very name “pigweed” suggests lowly, 
undesirable weeds that ought to be promptly 
eradicated from any garden. And so the 
more than seventy species of pigweeds, 
most of them inconspicuous and of little 
use to humans, are dispatched from gardens 
around the world. Amaranth is the preferred 
name for this group of plants, which includes 
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several species that are among the oldest and most important crops in Asia and 
the Americas.
 As fast-growing annuals, amaranths produce astronomical numbers of 
seeds in a single growing season. One species, Amaranthus cruentus, was being 
cultivated, probably side-by-side with corn, squash, and chile, in the Mexican 
highlands more than four thousand years ago. Another, A. hypochondriacus, 
was domesticated in Mexico around a.d. 500, then spread into the American 
Southwest a few centuries later. In the Ozark Mountains caches of its pale-
grained seeds have been recovered from rock-shelters dating to a.d. 1100.
 By the time Aztecs ruled central Mexico, amaranth seeds were greatly 
coveted, both for eating and for ceremonial use, and outlying provinces 
were forced to deliver annual seed tribute to the capital city of Tenochtitlán. 
Altogether, hundreds of thousands of bushels were funneled to the capital 
each year. When the Spanish arrived, accompanying friars recognized the 
importance of amaranth in Aztec pagan rituals and all but succeeded in 
suppressing the amaranth trade.
 But Spaniards had no problem with Aztecs using amaranth grain for daily 
consumption—fortunate, since the grains are rich in lysine, an essential amino 
acid lacking in corn. Native Americans also collected greens, which contain 
other amino acids as well as vitamin A. Eventually Spanish colonists learned 
the value of adding quelites—the young leaves and stems of amaranth and 
related goosefoot (Chenopodium spp.) plants—to their stew pots, and that 
tradition has continued among more than a few Hispanic farming families 
living in northern New Mexico today.
 Besides edible amaranths, one red-fl owered species was used for making 
dye. At Zuni Pueblo this species has been encouraged to reseed and spring 
up in some of the old gardens in town or in the nearby irrigated fi elds. 
Blossoms from these amaranths are ground to a fi ne meal and used to color 
their piki, or wafer bread, red.
 Despite hardiness, ease of cultivation, and abundant protein content, 
amaranth crops gradually have faded from the world scene—at least until 
the past thirty years, when agronomists from a number of countries began to 
“rediscover” and experiment with this group.
 Whether or not amaranths regain their role as a primary food, they are 
the ingredient for concocting a fashionable Mexican candy known as alegría. 
It’s a sticky mixture of popped amaranth seeds and molasses. Alegría squares 
are universally hawked in Mexico City—at parks and other public gathering 
places, and especially by urchins who run out in the street with box-loads of 
the candies to entice motorists queued up waiting for red lights to turn green.
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Cacao (Theobroma cacao)

When Columbus set sail on his epic 
voyage, no one in Europe or most other 
parts of the world had ever tasted 
chocolate. Yet in Mexico, chocolate had 
long been a favorite beverage for the 
Maya, for people of Teotihuacán, and later, 
the Aztecs. Long lines of Indian carriers 
trudged north with heavy loads of cacao 
beans from southern plantations to the 
Aztec capital.

  In Aztec times cacao beans were considered so valuable they served as 
money. History records that in those days it took eighty to one hundred bean 
coins to buy a small sleeveless coat. One Spanish conqueror even suggested 
the beans be introduced back home to be used as small change, but the idea 
never took hold in Spain. (Could our modern notion of “money growing on 
trees” have arisen from Aztec beginnings?)
 Cacao beans are seeds of an evergreen tree—up to fi fty feet tall in the 
wild with hundreds of white to pink blossoms along its trunk and thickest 
branches. Only thirty or so fl owers actually mature into full podlike fruits that 
ripen to golden or scarlet and contain twenty to sixty inch-long seeds.
 Cacao trees initially grew wild in Amazon rain forests and in Central 
America, where parrots and monkeys would break open the pods and eat 
the white pulp. Although Mayans and their predecessors harvested beans 
from native trees long before Columbus, actual cultivation of cacao was more 
recent. The Maya most likely established the fi rst plantations on the Yucatan 
Peninsula a few centuries before the appearance of Spaniards.
 Human chocolate consumption appears to go back at least to the Olmecs 
who inhabited subtropical Middle America more than three thousand 
years ago. They had a word for cacao and passed it on to Maya Indians 
who succeeded them. By Montezuma’s time, the word for this royal drink 
was “chocolatl.” The emperor served chocolate to his Spanish “guests” in 
magnifi cent golden goblets, treating it exactly as refreshment for gods. It was 
considered an aphrodisiac in those days (defi nitely boosting its popularity 
when it was later introduced to Spain).
 Shortly after the conquest, chocolate was transported back across the 
Atlantic. In fact, Columbus himself brought both plants and pods to Spain 
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in 1496 on returning from his second voyage, but it took another thirty-two 
years before chocolate was an accepted beverage in Europe.
 Soon, however, Spain was importing prodigious volumes of cacao beans 
from its New World possessions and converting them into a hot beverage 
sweetened with honey. Chocolate became popular in other European 
countries, but the methods used to prepare beans for a drink were kept 
secret for more than fi fty years. Spanish monks fi nally let it out, and chocolate 
factories sprang up everywhere. By 1786, fourteen years before being elected 
third president of the United States, Thomas Jefferson was predicting that 
since chocolate was so nourishing, it would forthwith be preferred over 
coffee and tea. Cacao is now grown throughout the tropical world, especially 
in Africa, which provides two-thirds of world production.

Maguey (Agave spp.)

Conjure up the image of a plant typifying 
Mexican landscapes and you are likely 
thinking of maguey (Agave americana and 
related species). With its basal rosette of 
stiff, toothed leaves up to fi ve feet long and 
nearly a foot wide and its tall “century plant” 
stalk, maguey can be spotted from afar.
  By colonial times maguey had become 
second only to corn as a crop throughout 
central Mexico. With good reason, for 
maguey is a plant of inexhaustible uses, 
among them food, drink, medicine, fi ber, 
roofi ng, fuel, soap, living fences, and as a 
stabilizer of agricultural terraces. Its capacity 
to survive during drought combined with 
a tolerance for the most infertile soils gives 
maguey an advantage over other crops.
  Soft, white pith at the base of a mature 
maguey stem is loaded with starch and 

sugar and was sought for meals at least seven thousand years ago. Maguey 
and other agaves in the wild also have long been collected for their stringy, 
tough leaf fi bers. When basal leaves are cut, pounded, scraped, and boiled, 
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these fi bers can be extracted and twisted into thread or twine. Wherever it 
occurred in the world, discovery of how to make cordage from wild fi ber-
bearing plants was a paramount step for civilization. Such a discovery took 
place early in Middle America and may well be one reason why human 
culture advanced so rapidly there.
 Cotton was the main source of thread for weaving into fabric at the height 
of Aztec rule, but servant women wore garments made from maguey fi ber 
too. Rough paper was also manufactured from this fi ber, and maguey mats, 
baskets, and sandals were standard household items. Leaf spines were used 
for lightweight nails and sewing needles. Agave fi bers, chiefl y in the form of 
sisal and henequen, provide about 85 percent of the “hard fi bers” (those 
made from plant leaves) used in modern commerce for such things as heavy-
duty marine rope and rough matting.
 By the sixteenth century maguey was being cultivated more for its 
liquid than its fi ber. When a mature plant is about to shoot up its fl owering 
stalk, the stem is cut, and for months the juice is collected—nearly a pint a 
day—providing a year-round slightly sweet potable beverage. Maguey thus 
permitted tribes to settle areas lacking permanent water. People quickly 
learned to boil down the weak syrup and allow it to ferment. The resulting 
mild alcoholic drink, called pulque, became an everyday beverage for Indian 
peasants living in Mexico from Aztec times until the present.
 After Columbus, maguey plants were transported without delay to 
Spain. Today these American natives grow in profusion throughout the 
Mediterranean region, often alongside the somewhat related and similar-
appearing aloe (the source of aloe vera), a transplant from Africa.
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Pre-Columbian Agriculture 
in the American Southwest

Recent discoveries of remarkably ancient farming communities complete 

with remains of irrigation systems have shaken Southwestern archaeology 

to the core. Field investigations have unearthed one surprise after another, 

among them age-verifi cation of charred kernels pushing back dates for 

the earliest corn being grown in the Southwest. Clearly, American Indians 

were at least part-time farmers on the Colorado Plateau in northeastern 

Arizona and western New Mexico; along the Santa Cruz River in the 

region of Tucson, Arizona; as well as in northwestern Mexico—all more 

than four thousand years ago.

the earliest southwestern farmers

One extraordinary site excavated in what is now the heart of Tucson 

revealed pit houses, storage pits for corn, fi red clay fi gurines, and some 

“pinch pots” with fi ngernail impressions—dated at 2000 b.c., the oldest 

pottery ever recovered in the Southwest. And, speaking of “oldest,” smok-

ing pipes and charred parts from plants in the tobacco genus Nicotiana 

were recovered from sites dating to 1200 b.c. during another recent exca-

vation in the Tucson Basin. Here was indisputable evidence for the fi rst 

known use of smoking tobacco anywhere in the world. Then when cotton 

pollen turned up at locales of similar age elsewhere in the basin, it was 

clear early farmers were either collecting wild cotton native to the region 

or, more likely, cultivating domesticated cotton two thousand years ear-

lier than previously known.

 By 1200 b.c. water was being tapped for irrigation along the Santa Cruz 

River in the Tucson Basin. The oldest canals ever recorded in the South-
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figure 3.1 Dr. Jonathan B. Mabry recently oversaw the excavation in the Tucson 

Basin of the oldest canals ever recorded in the Southwest. (Photo courtesy of 

William E. Doolittle)

west—one of them at least a mile long—were diverting water from the river 

to cornfi elds in the fl oodplain more than three thousand years ago. Some 

of these canals are estimated to have irrigated up to two hundred acres 

of corn.

 Canal irrigation was being practiced at roughly the same time along the 

banks of the Zuni River in western New Mexico and most likely at other 

as yet undiscovered locations. Technology for digging irrigation canals is 

now thought to have been developed independently by those who fi rst 

farmed in the Southwest, rather than their learning the concept from dis-

tant civilizations in central or southern Mexico, as previously assumed.

 For a number of years archaeologist Jonathan Mabry has been at the 

forefront of these exciting Late Archaic Period discoveries in the desert 

Southwest. He postulates the initial experiments in growing corn here em-

braced a system he calls “water table farming,” that is, planting kernels in 

fl oodplains of perennial streams where moisture in the sandy soil remains 

close to the surface during the growing season. But very little land in this 

thirsty environment is blessed with such favorable planting conditions. As 

native populations multiplied, they needed more arable land. Planting in 

Dunmire.indb   60Dunmire.indb   60 7/11/05   1:54:19 PM7/11/05   1:54:19 PM



�
61Pre-Columbian Agriculture in the American Southwest

natural fl ood zones and carving out ditches to divert slope runoff or river 

water to their more distant fi elds would have been logical next steps. As 

Mabry sees it, upland farming that relied solely on erratic rain showers 

would have been a last resort, presumably employed only as a supplement 

to the more reliable strategies. Mabry and other archaeologists working 

in the region remain uncertain whether crop plants from Middle Amer-

ica—corn, squash, cotton, beans, and bottle gourds, in that sequence of 

arrival—were transported northward over the years from the semitropical 

south by migrations of farming peoples, or whether plants and planting 

techniques were passed from one culture to another. Both processes may 

have occurred.

the hohokam—earth-movers of the desert

People of the Southwest almost certainly continued to farm after the 

ancient riverside communities were abandoned, but the archaeological 

record provides little to suggest they maintained extensive irrigation sys-

tems or moved massive quantities of earth for agricultural purposes. By 

the time of Christ, however, the scenario had changed once again.

 A group of native or newly arriving agriculturists in the Sonoran Desert 

of south-central Arizona had begun to experiment with various technolo-

gies that included new ways of producing pottery, textiles, and ceramic 

sculptures, and most singularly, diverting and storing water for their crops. 

By the end of the fi rst millennium a.d., these people, today known as the 

Hohokam, had become the most sophisticated farmers of the Southwest, 

bar none. Never again until the arrival of Spaniards would the level of ag-

riculture achieve such heights in this region—in fact, nowhere in America 

north of our present-day border with Mexico.

 Above all, the Hohokam were movers of dirt, and their hallmark was 

canal irrigation. Workers from villages centered in the Salt and Gila River 

Basins of southern Arizona (Phoenix, where rainfall averages a mere seven 

inches per year, is at the hub) excavated elaborate watercourse systems 

that eventually measured hundreds of miles long in toto and served to ir-

rigate hundreds of thousands of parched desert acres.

 The fi rst hand-dug canals must have been nothing more than short, 

narrow ditches, and the technology may have derived from those canal-

builders who had inhabited the Tucson region a thousand years earlier. 

Later, rivers were tapped from miles away, and canals up to ten feet wide 

and fi fteen feet deep delivered water to fi elds. Hohokam waterworks 
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involved larger channels having lower gradients than those of Casas 

Grandes, and canal branching was much more complex.

 Earth-moving pursuits, however, were not restricted to hydraulic engi-

neering. As Emil Haury, who devoted some of his most productive years 

as an archaeologist studying these creative and resilient people, wrote:

the construction of canals required the greatest effort, but basic activities 

demanded digging in the ground as well, and most of these were closely 

related to keeping alive, namely, house-building, well-digging, making 

hearths and roasting pits, quarrying raw materials for pottery-making, 

acquiring bulk earth for platform and ball court construction, and dis-

posal of the dead. (Haury, 1976: 152)

 As evidenced by an abundance of ball courts and platform mounds, 

cultures reigning far to the south clearly infl uenced the Hohokam. Thus 

it comes as no surprise to learn that Middle America was the source for 

their principal crops: several varieties of corn, two kinds of squash, bottle 

gourds, and cotton. In addition, fi ve different species of beans were grown 

in irrigated fi elds: limas, teparies, scarlet runners, jack beans, and com-

mon pinto type beans. All these cultigens originally had worked their way 

north over time from places like the Valley of Mexico to the peoples of the 

Sonoran Desert, as had two kinds of grain amaranths and probably culti-

vated tobacco.

 More intriguing is evidence that Hohokam farmers were experiment-

ing with several kinds of plants they had formerly gathered from the wild 

in their home environment—plants that needed no supplemental water 

to survive. As a matter of fact, this may have been the only culture to have 

figure 3.2
Schematic 

of Hohokam 

main canal and 

branch canals 

that delivered 

water to 

fi elds. (Vangie 

Dunmire after 

Doolittle, 2000, 

Fig. 10.29)

Dunmire.indb   62Dunmire.indb   62 7/11/05   1:54:21 PM7/11/05   1:54:21 PM



�
63Pre-Columbian Agriculture in the American Southwest

cultivated little barley (Hordeum pusillum), a weedy grass bearing an eas-

ily threshed edible grain. It also appears some Hohokam were cultivating 

native agave on a massive scale and perhaps cholla cactus with its edible 

buds and seeds as well. Such plants would have been dry-farmed on rocky 

hillside terraces or fl ood-farmed within arroyos, far from any stream or 

spring.

 Not that fi elds and gardens were their only source of nourishment. 

Hohokam, like virtually all prehistoric dwellers of northern Mexico and 

the American Southwest, were experts at identifying and harvesting a 

bounty of wild plants. Indeed, fruits from saguaro cactus (Carnegiea gi-

gantea) may have been their most important food in early summer. Even 

in drought years, these columnar tree-sized cacti (nowadays the media’s 

vexing symbol for all deserts in the Southwest) bear succulent fruits at a 

time long before cultivated annual crops like corn are ready for harvest 

and when most other wild plants have yet to bear fruit.

 Later in summer, ubiquitous mesquite trees could be counted on to fur-

nish highly nutritious pods. It has been estimated that during the height 

of the season a single worker might have been able to gather 175 pounds 

of dried mesquite pods in a day, providing a reliable cache of rations for 

winter consumption.

 Then there are the weedy species that concentrate where soil has been 

disturbed. Edible plants like purslane, tansy mustard, ground-cherry, 

goosefoot, and amaranth must have thrived in and around dusty Ho-

hokam fi elds just as they do in similar human-disturbed sites today. 

Archaeological evidence confi rms such plants were universal in the pre-

historic diet. In fact, useful weeds were likely to have been encouraged, if 

not cultivated, by the eminently resourceful Hohokam farmers. At a guess, 

wild plants comprised at least half the intake for these people whose envi-

ronment supported few large game animals.

 The Hohokam era ended less than a thousand years ago, possibly 

because of an extended drought, possibly because of catastrophic fl oods 

that destroyed their canal systems, possibly due to social upheaval. Even 

though the Hohokam were long gone by the time Spaniards arrived on 

the scene, I have focused on them here since they were such superb agri-

culturists.

 In contrast, such was not the case for another group of people who re-

sided in the mountains, mesas, and fl oodplains of southeastern Arizona, 

southwestern New Mexico, and northern Mexico about the same time 

Hohokam civilization fl ourished. Much less is known about subsistence 
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strategies for this culture, called the Mogollon. They did become at least 

part-time farmers, raising corn, beans, and squash, and they probably ir-

rigated their crops and practiced various forms of dry farming and runoff 

farming. But the Mogollon, too, had dissolved as a distinct culture more 

than a century before the earliest European contact.

o’odham farmers

As to the fate of the Hohokam, following the collapse of their civilization 

they may have moved from the region to be integrated into or subdued 

by other cultures. Or they possibly remained in their desert homeland, 

already having lost much of their former artistic genius, and farming at a 

much lower intensity, perhaps even reverting to old hunter-gatherer ways 

of life. Whatever the scenario, by the time Spanish explorers recorded 

their impressions of this desert country in the mid-1500s, the land was 

occupied by Piman-speaking peoples who collectively called themselves 

O’odham and may or may not have been related to the Hohokam.

 Those O’odham who farmed alongside the Gila, Santa Cruz, and other 

rivers dug modest canals to divert fl owing water into their fi elds of corn, 

beans, squash, and cotton. Apparently they were no longer experimenting 

with growing some of the other Hohokam cultivars, but their intake of 

wild plant foods seems to have closely mirrored that of the Hohokam. All 

in all, they were well nourished.

 Rivers were most easily tapped after torrential monsoon rains of July 

and August had drenched headwaters in distant mountains, causing them 

to surge bank-to-bank by the time water reached the desert lowlands. 

Summer irrigation enabled riverine O’odham to plant and harvest two 

crops of beans on the same piece of land in some years, a technique known 

as double-cropping.

 One wide-ranging Piman tribe, the Tohono O’odham (formerly known 

as Papago) made their home in some of the most arid parts of the Sonoran 

Desert, far from perennial streams. These were semi-nomadic, part-time 

farmers who depended on unreliable fl ash fl oods to water their small, 

scattered fi elds of corn, squash, and, especially, desert-adapted beans at 

the mouths of washes where fertile, silty soil had been deposited. In June 

and July they transformed into master-harvesters of saguaro cactus, col-

lecting such an abundance of edible fruits that surpluses, processed for 

long-term storage, were traded to riverine O’odham in exchange for other 

consumptibles. Three-inch-long, egg-shaped fruits that develop at the 
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tips of a saguaro’s gargantuan arms contain watermelon-red pulp—in-

deed, with numerous black seeds imbedded in the fl esh, saguaro fruits 

do resemble miniature watermelons. Not only is the pulp eaten fresh, but 

Tohono O’odham tribespeople have come up with a range of other uses 

for saguaro fruits. As botanist Frank Crosswhite enumerated:

The promise of wine from Saguaro fruit may have made easier the hard 

work of fruit harvesting, processing and storing which resulted in eleven 

other food products aside from the wine: syrup, jam, dehydrated pulp, 

animal food seed mix, seed fl our, seed oil, pinole, atole, snack foods, soft 

drinks and vinegar. (Crosswhite, 1981: 56)

 Because their territory lacked streams for irrigation, Tohono O’odham 

were unable to grow cotton; thus they were clothed in animal skins rather 

than woven fabric. Neither tomatoes nor chile had yet been introduced 

this far north, but in the fall pilgrimages were made to nearby desert 

mountains to collect tiny red pods from wild chiltepín shrubs (Capsicum 

annuum var. glabriusculum), which are close relatives of domesticated 

chile peppers. The idea, no doubt, was to obtain a condiment for spicing 

up bean dishes and other relatively bland fare, but chiltepíns were evident-

ly also used as a preservative for other victuals. Riverine O’odham also 

coveted these fi ery, pungent peppers, either traveling to the mountains on 

their own to gather a fall harvest or trading for baskets of chiltepíns with 

desert O’odham tribespeople.

ancestral puebloans on the colorado plateau

Terrain north and east of the Sonoran Desert steadily rises until it reaches 

the Colorado Plateau, a well-defi ned physiographic province somewhat 

larger than the state of Ohio and with elevations averaging over a mile 

high. Although most of the Plateau, which takes in substantial portions 

of Arizona, Utah, Colorado, and New Mexico, is too cool and too wet to 

qualify technically as a desert, moisture here is relatively meager and al-

ways unpredictable. Even so, this sparsely vegetated land has been home 

to humans for at least ten thousand years.

 During most of that period, inhabitants were strictly hunter-

gatherers. But when farmers from the Sonoran Desert moved onto the Pla-

teau about three thousand years ago, the locals were bit by bit transformed 

into corn and squash farmers. Beans, cotton, and bottle gourds were later 
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introduced into the region, allowing residents to become more and more 

sedentary and almost full-time farmers. Just as other cultures far to the 

south had been motivated to centralize, Plateau residents fi nally took to 

living in semiurban clusters. By the fi rst millennium some were housed in 

multistoried masonry pueblos, others in much smaller single-family stone 

dwellings, but nearly all were tied to their fi elds and gardens.

 Many of their most magnifi cent structures remain for all to enjoy in 

Southwestern national parks and monuments—tourist destinations like 

Chaco, Mesa Verde, Canyon de Chelly, and Bandelier. Though the name 

“Anasazi” has popularly been applied to them, that term is rejected as a 

pejorative by contemporary Puebloans, their direct descendants, since it 

is a Navajo word meaning “enemy.” The politically correct name for these 

people is “Ancestral Puebloans,” the term used in this book.

 As our chronicle of Native American agriculture has thus far progressed 

from south to north, readers will have noted fewer and fewer crop plants 

mentioned. At least eighty species of plants were probably cultivated with-

in the confi nes of the Aztec empire, and I’m guessing more than half that 

number were being grown in any given Aztec province at any given time. 

Several hundred miles north of Tenochtitlán, in the mountains of north-

western Mexico, the list reduces to about fi fteen species, including corn, 

three or four kinds of beans, three squashes, bottle gourd, cotton, one or 

more amaranths, goosefoot, chile, maguey, and most likely tomato and 

tobacco. But only seven of these cultigens reached the Colorado Plateau: 

corn, the common bean, the same three squashes, bottle gourd, and cot-

ton. What to make of this? 

 Climate, partly resulting from latitude, certainly was a factor. Plants 

such as avocado and cacao that thrive in the subtropics of Middle America 

cannot withstand a freeze, obviously precluding their survival on the Col-

orado Plateau with its frigid winters. Other Mexican crop plants require 

much more moisture or specialized habitat types absent in the South-

west.

 Second, any given region located in Central Mexico encompasses a far 

greater range of growing conditions and exhibits much more diversity of 

natural vegetation than land of comparable size on the Colorado Plateau. 

Thus, a greater variety of cultivars are likely to prosper down south, espe-

cially true in the case of fruit trees.

 Finally, central Mexico, with its favorable environments, was the heart-

land for the domestication of a host of wild plants. By contrast, none were 

ever domesticated by Ancestral Puebloans farming on the Plateau; instead 
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map 3.2
Prehistoric Diffusion of Food Plant Cultivation in the Americas 
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seeds of these southern domesticates had been introduced by migrating 

farmers or had slowly spread north from human hand to human hand. 

The progression of corn, for example, from its earliest domestication in 

Middle America before 3600 b.c., northward into the American South-

west, occurred at an average rate of about two-thirds of a mile per year. 

But, for some reason, the northward migration of other cultivars was 

much slower. Chile and tomatoes are examples; actually they never made 

to the Plateau in pre-Spanish times.

 So the cultivated food plant mix for Ancestral Puebloans was down to 

corn, beans and squash—c-b-s, as anthropologists like to say—not nearly 

varied enough to concoct the kind of meals demanded by Aztec royalty. In 

fact, Puebloan fare seems to have been rather uniform and bland by most 

standards. Today, however, meat, chile, and Old World fruits and veg-

etables help liven it a bit, and if prepared by a diligent cook, a meal served 

at one of Southwest’s twenty living Pueblos can be positively delicious.

 For native farmers who were limited to those simple domesticates, 

the c-b-s combination was indeed a happy one. For one thing, though 

corn contains ample calories, it’s defi cient in certain essential nutrients, 

particularly the amino acid lysine contained in beans and, to a lesser 

extent, squash. Whether or not they were aware of it, people of prehis-

toric America enjoyed the best health whenever they successfully raised 

all three crops, then supplemented their meals with wild plant products. 

(I suspect Ancestral Puebloans were fully cognizant of the advantages of a 

well-rounded diet that included a variety of wild plants.)

 Intercropping the three cultivars on one plot had additional benefi ts. 

Squash plants, with their oversized, ground-covering leaves and rampant 

growth, deter soil erosion and reduce evaporation, while decaying squash 

leaves produce weed-inhibiting toxic chemicals. Roots of bean plants sup-

port colonies of nitrogen-fi xing bacteria, adding precious nitrogen to the 

soil which otherwise is rapidly depleted under corn culture alone. In sum, 

growing corn, beans, and squash as a triad always resulted in both health-

ier nutrition and sounder agriculture.

 As a matter of fact, cotton must be added to this food list, since it was 

grown for its edible seeds as well as for fi ber. Analysis of coprolites—des-

iccated human feces—collected at archaeological excavations has shown 

that cottonseeds were habitually consumed. A case in point: ethnobotani-

cal remains from Antelope House at Canyon de Chelly, circa a.d. 1300, 

show bean consumption eclipsed by cottonseed—a food providing many 

of the same proteins and fats that beans supply. At Antelope House the 
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customary vegetable diet wasn’t the famous c-b-s triad, but rather a com-

bination of corn, cottonseed, cactus, wild beeplant (Cleome serrulata), 

and squash.

 When Coronado’s Spaniards fi rst marched into New Mexico in 1540, 

they were amazed to see Pueblo Indians dressed in embroidered cotton 

garments decorated in myriad colors. Locally obtained wild dye plants—

more than twenty species have been documented from the middle Rio 

Grande valley alone—furnished most pigments. Although indigo dye 

plants obtained from the wild were no doubt being grown in the fi elds 

of some advanced civilizations in Middle America, nothing suggests that 

plants were cultivated for dye anywhere north of Mexico before Spaniards 

arrived on the scene.

 Evidence that tobacco might have been grown prehistorically in the 

Southwest is tantalizing but inconclusive. As previously noted, tobacco 

was smoked by some of the fi rst people who farmed the Tucson Basin, 

but were they raising tobacco in their gardens or merely collecting leaves 

from wild plants? Hohokam, too, smoked tobacco, but, again, linkage to 

cultivation can’t positively be made. And, in another teaser, the leader of 

one of the earliest Spanish entradas, Antonio de Espejo, claimed he saw 

tobacco being grown along with corn, beans, and squash by Rio Grande 

Puebloans in southern New Mexico—this in 1583. Be that as it may, none 

of the other early Spanish chroniclers reported any such thing. It seems 

though tobacco was defi nitely cultivated by Indians in Mexico and in the 

eastern United States; wild tobacco was smoked but not grown in South-

western gardens before Spanish colonial times.

 Like their neighbors to the south, O’odham and Hohokam before 

them, Ancestral Puebloan farmers must have ever been looking to the sky, 

hoping and praying for moisture to fall on a land where winter snows and 

spring rains are iffy at best. Only the monsoon thunderstorms blowing up 

from the Gulfs of Mexico and California from mid-July through Septem-

ber are reasonably predictable year after year. But by that time corn has 

to be well along in order for it to produce and ripen ears for a fall harvest. 

Where irrigation from streams wasn’t feasible, imaginative approaches 

were taken to trap water and conserve soil moisture during the dry spring 

months.

 Stone check dams were constructed across arroyos to collect storm 

runoff, allowing fi ne-grained soil and detriment good for planting to build 

up behind the dams. In rare instances stone-lined reservoirs were built 

to hold water between one storm and the next. Hillside gardens might be 
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terraced to slow the occasional torrent and to provide a level seedbed, but 

terracing wasn’t practiced on the scale that it was farther south. Perhaps 

the most spectacular and labor-intensive water conservation technique 

employed on the Plateau was the assembly of what are now known as grid 

gardens.

 Typically, a grid garden complex consisted of a checkerboard of stone 

rectangles fi fteen by twenty-fi ve feet or smaller, with a dozen to hundreds 

of rectangles comprising a single garden. Rainwater trickling off foot-high 

walls into each grid effectively increased precipitation. Broadcasting a thin 

gravel mulch within the grids—the pebbles acting as a barrier to evapo-

ration—enhanced moisture retention. With dark rock walls and gravel 

mulch absorbing solar radiation, the growing season was appreciably 

lengthened. From the air, outlines of hundreds of these prehistoric grids 

are clearly visible yet today along the Rio Grande and Rio Chama drain-

ages in New Mexico.

figure 3.3
Limestone encrusted canal at 

Montezuma Well, Arizona, used both 

by Hohokam and a later culture, A.D. 
1100–1400, to deliver water from a 

natural lake to fi elds. (Photo by author)

figure 3.4
Remains of a prehistoric grid garden on 

mesa top at Zia Pueblo, New Mexico. 

(Photo by author)
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 The Zuni of western New Mexico employed grid garden concepts on a 

miniscale. Their famous “waffl e gardens” consisted of a series of two- to 

three-foot rectangular compartments with clay earth walls a few inches 

high whose purpose was to retain water hand-carried in clay jars or bottle 

gourd containers.

 Hopi Puebloans developed a particularly innovative system for dry-

farming corn under arid conditions. They knew the series of windblown 

sand dunes formed between their sandstone mesas can absorb rain and 

winter snowmelt and act as subterranean reservoirs, retaining moisture 

deep within. They also had discovered the value of erecting windrows in 

their fi elds. These brush fences spaced twenty feet apart retain the sand in 

place and collect drifting snow that will prolong the melt in spring. The 

practice continues: “Kwiyamuya” is windrowing month in Hopi country 

today.

 Long before the arrival of Spaniards, Hopi farmers had manipulated 

corn, year after year selecting for short-statured plants with root systems 

that sprout right after the seed has been soaked for two or three days and 

figure 3.5
Waffl e garden at Zuni Pueblo, circa 1935. (Photo by Jesse L. Nusbaum, courtesy of 

Museum of New Mexico, Neg. No. 8742)
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planted. The main root swiftly drives downward eight feet or more to 

reach residual winter moisture buried in the sand. The specialized kernel 

is sown a foot or more under the surface, usually in May—the dry season; 

the strength of its growing tip enables it to emerge in a day or two through 

sand depths that are impenetrable to most other varieties of corn. Stunted 

Hopi corn has a real advantage in this region of ferocious desiccating 

winds that can topple ordinary-sized stalks.

 It seems probable tillers of Ancestral Puebloan fi elds not only tolerated 

certain useful weedy plants but may have encouraged them to grow along-

side their intended crops, as happens today in some traditional Pueblo 

figure 3.6
Eric 

Polingyouma 

in his 

Hopi corn 

patch. His 

stunted corn 

produces 

sixteen-inch-

long ears. 

(Photo by 

author)
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gardens. One of the likeliest candidates for such preferential treatment is 

Rocky Mountain beeplant, perhaps the most useful annual plant in the 

region after corn, beans, squash, and cotton. Iron-rich leaves and stems 

were boiled down into hard patties that could be stored for winter con-

sumption; bricks made from concentrations of these same greens were 

the Puebloans’ primary source for black pottery paint. It takes no stretch 

of imagination to picture prehistoric gardeners collecting beeplant seeds 

from clusters growing on nearby disturbed sites and sowing this “wild 

spinach” alongside their introduced food triad. Such is suggested by the 

frequency of beeplant pollen found in coprolites unearthed at a number of 

archaeological ruins.

 Though crop plants were never actually domesticated on the Colo-

rado Plateau (all that arrived from the south had long been so genetically 

manipulated that they could multiply only in human fi eld or garden en-

vironments), it now appears Ancestral Puebloans had the distinction of 

being the fi rst people to capture and domesticate one of America’s wild 

birds—the turkey. Wild turkeys, native to the eastern two-thirds of the 

United States and northern Mexico, were plentiful in the piñon-juniper 

woodlands of the Plateau and would have made easy prey for people who 

once relied solely on hunting and gathering.

 Sometime before a.d. 800, Ancestral Puebloans began to live-capture 

wild turkeys, and before long generation after generation of fowl were be-

ing raised in rock pens, no doubt fed on surplus corn. Later domesticated 

turkeys were traded to peoples living south of the present border, appar-

ently funneling birds through the huge urban trading complex at Casas 

Grandes. At least that’s the conclusion of Emanuel Breitburg, based on his 

biometrical analysis of dozens of wild and domestic turkey populations.

 In the north it appears domesticated turkeys were much more valued 

for feathers to be used in ceremonies and for blankets than for nourish-

ment. Soon after turkeys reached the Aztecs, however, they became prime 

contributors to that culture’s many-faceted cuisine. Indeed, Cortés re-

ported so many turkeys being raised that quantities of turkey meat were 

regularly delivered to Montezuma’s zoo to feed the caged carnivores.

 Domesticated dogs, on the other hand, had traveled with nomadic 

tribes in North America for thousands of years. Ancestral Puebloans kept 

spaniel-sized dogs, most likely used for fl ushing out wild game during 

hunts. But there is no evidence their probably scrawny dogs were eaten—

in contrast to the Aztecs, who raised pudgy, hairless mutts for the stew 

pot.
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 By the 1400s many of the Southwestern settlements that relied on dry 

farming—places like Mesa Verde, Canyon de Chelly, and Frijoles Canyon 

in Bandelier—had been abandoned. A relentless series of droughts forced 

migration to bottomlands along major rivers, especially the Rio Grande 

and its tributaries in New Mexico. (Hopi were one of the few exceptions; 

they remained on their mesas.) As always, natives employed an assort-

ment of farming and water-control techniques in their new riverine set-

tings. By the time Spaniards fi rst marched up the Rio Grande two hundred 

years later, upward of twenty Pueblos had located along the river.

nomadic tribes

Shortgrass prairies beyond the ranges east of the Rio Grande and down 

into the south plains of West Texas once were home to a group of Indi-

ans only superfi cially understood by contemporary anthropologists. Open, 

level grassland terrain seems to have encouraged the Jumanos, as they were 

called by Spaniards, to move frequently about their homeland, pursuing 

bison herds, sometimes settling in one place long enough to raise a bit of 

corn (although no hard proof exists that these seminomads actually were 

tillers of land). Jumanos disappeared from the historical record more than 

two hundred years ago and left few hard artifacts for archaeological scru-

tiny—no pottery, no structures, not even any permanent habitation sites.

 Natives from one more prominent ethnic line must be identifi ed, for 

they were about to collide violently with the soon-to-arrive Spaniards. 

These were Apachean-speaking tribes who are believed to have worked 

their way down from west-central Canada into present-day eastern Arizo-

na, much of New Mexico, western and central Texas, and northern Mexi-

co roughly fi ve hundred years ago. Comprised of Navajo and six different 

Apache Indian tribes, from the onset most were followers of slow-moving 

bison herds, but they also hunted other game and gathered wild plants 

along the way. Their territory often overlapped that of the more sedentary 

agricultural Indians previously described, but even Ancestral Apacheans 

occasionally settled in one place long enough to scratch out and harvest 

small gardens. Recorded as peaceful folk at the time of earliest contact, 

later Apacheans turned more and more to raiding, particularly after their 

hunting grounds were usurped and they had acquired horses and Europe-

an fi rearms. Confl ict with sedentary Indian farmers and foreign Spaniards 

was the seemingly endless outcome.
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 The fi rst Spanish explorers encountered numerous other groups of 

natives, including Yumans, who farmed along the lower Colorado and 

Gila—true river people. They also wrote about Pai Indian farmers in the 

western third of Arizona, Southern Paiute hunter-gatherers along the 

northernmost frontier, and nonagricultural nomadic tribes in central 

Texas. All are glossed over here, simply because (except for Coahuiltecans 

occupying the region around San Antonio) they weren’t notable players in 

the narrative about to unfold.

pre-columbian synopsis

We have seen how most natives of Mexico and the American Southwest 

had come to depend on soil nurturing skills as opposed to solely hunt-

ing or collecting wild plants. Wherever gardening and farming ruled, 

the land was densely populated, even by European standards of the day. 

Those farmers were using almost every available environment, employing 

an astonishing array of approaches to water harvesting, water conserva-

tion, and soil enrichment. When it came to agricultural technology sans 

livestock, people of Mexico and the Southwest were on an equal footing 

with agriculturists anywhere on earth. In the words of cultural geographer 

William E. Doolittle, “The natural landscape [of North America] was con-

verted into a cultural one, with aboriginal people being responsible for the 

transformation generations ago. These people took a productive land and 

made it produce even more.”

 By the time Columbus was preparing to sail, virtually every grain, fruit, 

vegetable, nut, culinary herb, and spice we take for granted today had long 

been domesticated. In 1492 all those plants were being carefully nurtured 

in fi elds or gardens at least somewhere in the world—the greater share 

of them in Europe or Middle America. Only a few food plants of modest 

importance such as grapefruit, strawberries, kiwifruit, macadamias, and 

pecans had yet to be tamed into domestication or hybridized by the hand 

of humans.

 Most of today’s familiar edibles derive from crops then being grown in 

the Mediterranean. Yet, when it comes to America’s intake from grains, 

fruits, and vegetables, the New World, with its gifts of corn, beans, squash, 

potatoes, and tomatoes, can surely claim an equal, if not greater, contribu-

tion to modern nourishment in terms of calories. Remove wheat from the 

equation, and it isn’t even close. Of course, the insurmountable disparity 
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between cultures of the Old World and New had nothing to do with crop 

production. The inequality of progress was a result of the former having 

livestock (for food, beasts of burden, and power—which led to the inven-

tion of the wheel) and the latter none.

 In the following chapters cultural similarities and differences with 

respect to food production and preparation will be explored. And, es-

pecially, we’ll trace the proliferation of Old World foods and the plants 

that furnished them from their arrival with Columbus in the Caribbean, 

across to the continent, and fi nally, up the three corridors leading toward 

the heartland of America—ushering in the grandest blending in history of 

international cuisines.

New World Beans

For most readers, “beans” refers to the 
seeds of certain legumes indigenous to the 
New World. Natives in Mexico cultivated 
fi ve, or possibly six, species (three of which 
made it to the American Southwest) 
when Spanish conquistadors made their 
appearance. Until then the only beans 
familiar to most Spaniards were garbanzo 
and broad beans, both having arrived in 
Spain from the Middle East before Greek 
and Roman times.
  Varieties of the common bean 
(Phaseolus vulgaris) were grown from 
Chile and Argentina all the way to the 

St. Lawrence and upper Mississippi rivers at the time of European contact. 
It is believed they had been independently domesticated repeatedly by 
various groups of natives, from southern South America to central Mexico, 
long before the time of Christ and had spread to the Southwest and as far 
north as Ohio at least a thousand years ago. Common beans have enormous 
genetic diversity: kidney beans, black beans, navy, pinto, wax, and string beans 
are all cultivar variants of this single species. At least fi ve kinds of common 
bean were grown prehistorically in places like Mesa Verde and similar sites in 
the Southwest.
 Lima beans (P. lunatus) have a similar history, with independent 
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domestication in the Andes and in Guatemala. The South American lima, with 
its oversized seed—what most of us think of as a lima bean—had to wait 
for Spanish introduction to reach Mexican and present-day U.S. soil, but the 
smaller Central American variety known as sieva, or baby lima, got into the 
Southwest and probably the Northeast during prehistoric times.
 Progenitors of tepary beans (P. acutifolius) grew in central Mexico; 
cultivated varieties then made their way to the Sonoran Desert, adapting 
to the scorching hot environment and farmed there by ancient Hohokam. 
Nowadays teparies are a vital staple for traditional O’odham and peoples of 
the lower Colorado River.
 Scarlet runner beans (P. coccineus) are named for their brilliant red fl ower 
clusters; the inch-long beans are mottled and range from white to pink to 
purple. They were fi rst cultivated in the central highlands of Mexico and 
Guatemala, never traveling farther north prehistorically than Durango, Mexico. 
Hopi farmed scarlet runners in early historical times, no doubt obtaining them 
from Franciscan missionaries during the 1600s.
 Jack beans (Canavalia ensiformis), a tropical species originating in Central 
America and the Caribbean islands, were grown in the Southwest only during 
wetter times about nine hundred years ago.
 Common and lima beans crossed the Atlantic in the sixteenth century, and 
European horticulturists eagerly began to experiment with them, eventually 
developing a variety of common bean with succulent edible pods. Thus was 
born the “French” or string bean, which, after much further breeding, became 
stringless. The circle was closed when European immigrants returned “French” 
beans to their home hemisphere on the Eastern Seaboard.

New World Squashes
and Gourds

About twenty-fi ve species of 
squashes and gourds are found in 
milder climates of North and South 
America, fi ve of them domesticated 
prehistorically for food by natives. 
Squash along with corn and, often, 
beans were universally grown in the 
Southwest and across the present 
United States north to the St. 

Dunmire.indb   79Dunmire.indb   79 7/11/05   1:54:29 PM7/11/05   1:54:29 PM



�
80 Gardens of New Spain

Lawrence River. Explorers of the Eastern Seaboard noted that Indians grew 
gourds for holding water, summer squash to be boiled, plus winter squashes 
and pumpkins. Edible squash products range from fl owers to immature green 
fruit, hard ripe fruit to ripe seeds.
 Three cultivated squashes, Cucurbita pepo, C. moschata, and C. argyrosperma, 
reached the Southwest long after they were originally domesticated far to the 
south. Archaeological excavations across the southern Colorado Plateau have 
revealed three-thousand-year-old squash remains, but the earliest cultivation 
in Mexico is apparently at least twice that ancient. Ancestral North Americans 
who farmed in present-day Tennessee and eastern Kentucky some four 
thousand years ago may have independently domesticated Cucurbita pepo, 
currently the most widely cultivated squash.
 Within thirty years of the Aztec surrender in 1521, both summer squashes 
and pumpkins had crossed the Atlantic and were being grown in Europe. 
There horticulturists began experimenting with crossing related squashes to 
produce new hybrids. The zucchini, for example, was developed in nineteenth-
century Italy; then it spread through temperate regions around the world to 
become the most popular summer squash ever.
 Attempting to sort out cultivated squash species is a challenge for laymen 
because technical differences are obscure. Furthermore, common names such 
as winter squash or pumpkin are applied indiscriminately to more than one 
species. The Cambridge World History of Food, published in 2000, cites thirty 
common names, from acorn to zucchini.
 Aztecs and other Native Americans traditionally ate orangish yellow 
squash fl owers that bloom at dawn. They are still considered a delicacy in 
Mexico, sometimes lightly sautéed, more often battered and deep fried. 
Squash blossoms lend seasoning and color to soups and stews in many 
Mexican households.
 Bottle gourds (Lagenaria siceraria), though related to squashes and 
pumpkins, have a much thicker, tougher rind and so were cultivated in ancient 
times for use as water jugs and miscellaneous containers. They are one of very 
few plants to have been domesticated independently in both the Old World 
(Africa) and New (Mexico). Eventually bottle gourds were grown wherever 
natives farmed in North or South America. Long before the invention of 
pottery, bottle gourds were used as jugs, ladles, cups, spoons, fi sh-net fl oats, 
and whistles. No wonder some archaeologists suspect that in certain parts of 
the world they may have been cultivated even before food plants.
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Cotton (Gossypium spp.)

And then over thirty loads of beautiful 
cotton cloth were brought worked with 
many patterns and decorated with 
many coloured feathers.

Cortés and his men proceeding toward 
the Aztec capital in 1519 were witnessing 
American cotton—as described above 
by expedition member Bernal Díaz. 
American cotton was hardly new to 
the conquistadors; on his fi rst voyage, 
Columbus had noted Caribbean island 

natives growing it in their kitchen gardens, and most everywhere Spaniards 
advanced in America, cotton was among the principal crops.
 Cotton, of course, had an extended Old World history. Two species, 
Gossypium arboreum and G. herbaceum, were domesticated long before the 
birth of Christ in India and North Africa, respectively. The Moors brought 
plants to occupied Spain well before 1492, but during most of the Middle 
Ages cotton was imported to Europe from India—either as raw cotton or as 
luxury goods competing with silks from China.
 Early farmers in America also had selected and grown wild cotton with 
long seed hairs convoluted and fl attened enough to adhere fi rmly when spun 
into thread. In fact, natives living in the northern Chilean desert manufactured 
the world’s oldest known cotton fabrics about 3500 b.c. In pre-Inca Peru 
various shades of South American cotton (G. barbadense) were combined 
with alpaca wool and woven into elaborate textiles. Much later (1670) South 
American cotton was planted in the Carolinas where it became known as 
“Sea Island” cotton. It crossed the Atlantic to Egypt in the eighteenth century, 
thus became “Egyptian” cotton, and fi nally journeyed from Egypt to Arizona 
around 1900. There, a decade later, the extra-long-fi bered species was 
selected for improved quality and grown under the name “Pima” cotton, as it 
is known today.
 Gossypium hirsutum, now known as American upland cotton, was cultivated 
in central Mexico at least as early as its South American cousin, then later 
made its way north to the Tucson region, possibly three thousand years ago. 
Starting about a.d. 100, the Hohokam of southern Arizona grew it for more 
than a thousand years. Upland cotton fi nally advanced north to the Colorado 
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Plateau where prehistoric Hopi were leading growers and suppliers to other 
Pueblo cultures, of both raw cotton and manufactured goods. It was also 
grown up and down the Rio Grande. When Spaniards fi rst invaded Mexico, 
they recognized that American cotton, with its longer fi bers, was superior to 
their own. Cortés had Aztecs planting it on his appropriated land starting in 
1522. American upland cotton has been the primary species grown around 
the world for the past two hundred years; today it makes up 95 percent of 
the world crop.
 Wild ancestors of domestic cotton are shrubby, some almost treelike. All 
are perennials in the mallow family, which includes hibiscus, hollyhock, and 
okra. Yellowish-white fl owers produce fruits known as “bolls” that contain 
several seeds with an epidermis made up of single long cells resembling 
hair—the cotton fi ber itself. Breeders gradually transformed Old and New 
World domestic species into annuals that could no longer survive in the 
wild. At the same time, through human selection, varieties gradually became 
smaller and much easier to pick.
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European Plantways to the 
New World: 1492–1521

Already Spain had begun its long era of oversees exploration and con-

quest. Under the impetus of Queen Isabella, seconded by King Ferdinand, 

Spaniards embarked on an invasion of North Africa. A few years earlier 

they had taken over the Canary Islands off the African coast—islands that 

would shortly become the jumping off point for ships venturing westward. 

The political and religious climate in Spain was ripe for such bold endeav-

ors. It was ripe, too, for the dream of a European visionary who happened 

to combine above-average navigational skills with an uncanny ability to 

infl uence others. Christopher Columbus had arrived.

 This self-taught idealist from Genoa made the rounds of European 

courts—France, England, and most vigorously, Portugal—with his pro-

posal to outfi t an expedition to reach Asia by sailing across the Atlantic, 

all at royal expense, of course. Portugal’s rulers were interested but had to 

turn him down for economic reasons. Next the monarchs of Spain heard 

him out and in the end agreed to the lion’s share of his terms. With three 

ships under his command, Columbus set sail in August 1492, stopping off 

at the Canaries for wood, water, and other provisions. After thirty-three 

days at sea, the Bahamas were sighted on October 12.

 The purpose of his voyage was twofold: Columbus was to broaden 

Spain’s knowledge of islands and continents across the “Ocean Sea”—

particularly lands that might possess Oriental treasures—and he should 

explore the new territory and make detailed reports to the Spanish sover-

eigns on what he found. Acquiring territory for Castile was never a part of 

the agenda nor was Christianizing natives; indeed, his roster of about one 

hundred men included no priests.
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 Although the record is obscure regarding inclusion of plant cuttings 

or seeds for planting among his provisions, clearly there was no serious 

intent to establish any kind of permanent overseas colony. Nevertheless, 

at the conclusion of his voyage he reportedly observed, “There should be 

great profi t to be gained from tilling the soil, planting it, and cultivating 

crops and keeping stock, imported from Spain.” These thoughts suggest 

Columbus already recognized that colonization ought to become a major 

priority for Spain.

 During this introductory voyage, however, his efforts focused on dis-

covery of riches, and when he wasn’t actually at sea, much time was spent 

probing natives for information about gold, pearls, or spices. In exchange 

he offered them cloth, rings, beads, and other trinkets along with “hawk’s 

bells”—tiny spherical bronze bells that noblemen in Spain attached to 

hunting hawks for their sport of falconry.

 In addition to the gold Columbus sought and occasionally found, he 

noted early on that among the exotic-looking native plants he encoun-

tered on the islands, some might eventually prove useful back home. His 

journal for October 19, 1492, records that “here there are many herbs and 

many trees which will be of great value in Spain for dyes and as medicinal 

spices, but I do not recognise them and this causes me much sorrow.” 

Two days later he writes, “There are, moreover, trees of a thousand types, 

all with their various fruits and all scented, so that it is a wonder. I am the 

saddest man in the world because I do not recognise them, for I am very 

sure that all are of some value, and I am bringing specimens of them and 

also of the herbs.”

 After spending three months reconnoitering several Caribbean islands, 

Columbus sailed for home. But not without posting thirty-nine of his men 

at a hastily constructed fortress on an island the explorers called Hispan-

iola (present day Dominican Republic and Haiti). In an interpretation of 

Columbus’s journal, one of the foremost historians of the day wrote, “He 

left with them all the merchandise which the sovereigns commanded to be 

bought for the purposes of barter. . . . He left them also bread, biscuit, for 

a year, and wine, and much artillery. . . . He left them also some seeds to 

sow.” Whether or not those seeds got planted is moot, for all the men were 

massacred by Arawak Indians while Columbus was back in Spain prepar-

ing for his second voyage, and virtually no trace remained from that fi rst 

European settlement in the New World. In truth, the men left behind were 

either mariners or just plain rag-tag adventurers, not farmers.
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native horticulture in hispaniola

Hispaniola—the focal point for Spanish enterprise over the next de-

cades—had a mountainous interior densely forested with pines and ev-

ergreen hardwoods including magnolias. Low shrubs and grasslands cov-

ered the coastal plains. With year-round temperatures hovering close to 

80° f and rainfall comparable to that of Louisiana, the moderate tropical 

climate portended easy gardening in the years ahead.

 Over the millennia, people from various northeastern South American 

cultures had canoed or rafted to the Caribbean islands and made them 

their home. Of three tribal groups occupying Hispaniola in the late 1400s, 

the Ciboney moved from place to place, relying on fi shing and gathering 

edible wild plants rather than settling in one locality and growing crops. 

By then the Ciboney were close to extinction, having lost most of their ter-

ritory to the other tribes. A second group, fi shing people known as Caribs, 

practiced some horticulture and made pottery, but they were extremely 

warlike, sometimes feasting on their captives. Our term, “cannibal,” is 

derived from the name given to them.

 In terms of agricultural know-how, the most advanced tribe was the 

Arawak (more recently referred to as Taino)—the fi rst humans of the 

New World to be called Indians. They, too, harvested many kinds of wild 

plants, including fruits such as papayas and guavas, but over the years 

they had become accomplished gardeners, settling in semipermanent vil-

lages and moving only every few years when soils for their crops became 

depleted. The Arawak cultivated a few previously domesticated plants like 

corn and, occasionally, beans and squashes; however, it was root crops 

that dominated their fi elds. These consisted of plants probably brought 

with them when they fi rst migrated from the tropical mainland to the 

Caribbean islands about the time of Christ. They had been farmers on the 

mainland, and they continued to farm when they settled the islands.

 Manioc (also known as cassava) and, to a lesser extent, sweet potatoes 

were their main cultigens. Over the millennia, manioc plants had evolved 

into both a sweet and bitter variety. Sweet manioc roots, which can weigh 

several pounds, may be consumed raw, but the more commonly eaten 

bitter manioc requires thorough cooking to neutralize poisonous cyanide 

compounds. In a letter written in 1495 to a friend in Genoa, one of Colum-

bus’s gentleman volunteers, Michele de Cuneo, described how Arawak 

farmers prepared bitter manioc:

Dunmire.indb   85Dunmire.indb   85 7/11/05   1:54:32 PM7/11/05   1:54:32 PM



�
86 Gardens of New Spain

Those islands also produce many roots like turnips, very big and in many 

shapes, absolutely white of which they make bread in the following way: 

they shred those turnips on certain stones which look like cheese graters 

as we do with cheese; then they put on the fi re a very large stone on top of 

which they place that grated root and they shape it in the form of a cake 

and use it as bread and it keeps good for 15 or 20 days . . . This root is 

their main food, they eat it raw [the sweet variety] and cooked. (Morison, 

1963: 216)

 By the end of the fi fteenth century, Arawak farming had progressed 

beyond maintenance of simple family plots; theirs had become a commu-

nity endeavor. To prepare a fi eld for planting, gardeners fi rst had to clear 

off native vegetation, felling trees with shell and stone tools or perhaps 

girdling them. Next they heaped up knee-high mounds of earth called 

conucos on which their root crops were grown. Stout hardwood sticks, 

pointed and fl attened at the tip, were used for digging. Their raised-bed 

system provided well-aerated soil for growing manioc, sweet potatoes, 

and yams—especially advantageous in a land with so much rain. This 

way of farming fascinated the Spaniards because it was unlike any they 

had seen back home where drier climates precluded the necessity for such 

tactics.

the second voyage: 
founding the first permanent settlement

Columbus’s second voyage hardly resembled the fi rst. Ferdinand and Isa-

bella were immediately impressed with opportunities for acquiring riches, 

and they ordered swift preparations for a larger venture aimed at taking 

over the new lands for Spain. Above all, Columbus should employ Spanish 

oversight and Indian labor to extract gold and anything else of value for 

shipment back to the motherland; thus a colony must be established as a 

base for operations. This time Christian evangelization of natives was to 

be part of the agenda, so a company of friars was enlisted. But no women.

 Men of all stripes—laborers, artisans, soldiers, farmers, even some 

knights—rushed to sign up. About twelve hundred made the cut, yet little 

thought seems to have been given to the overall makeup of personnel. Nor 

to their quality: one chronicler of the day, Peter Martyr, stated, “It is a fact 

that the people who accompanied the Admiral in his second voyage were 

for the most part undisciplined, unscrupulous vagabonds.”
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 They set sail on September 23, 1493, aboard a fl eet of seventeen ships 

loaded with provisions, tools, and all sorts of equipment that might be 

needed to establish permanent settlements. Tethered horses, longhorn 

cattle, sheep, and goats along with crates of chickens occupied stalls on 

many of the decks. Seeds of grains, vegetables, and salad greens and cut-

tings from grape vines were carefully packed in the ships’ holds, for the 

crown intended to promote Spanish agriculture in the New World. Pro-

fessional horticulturists must have been in charge of this phase, but there’s 

no reference to them in journals of the time.

 The ships stopped off at the Canary Islands to pick up more provisions 

along with sugarcane cuttings, melon, sweet orange, lemon, and other or-

chard fruit seeds or cuttings. Eight pigs were taken aboard—progenitors 

of the hordes of swine that soon would overrun the islands. The Atlantic 

crossing was made in twenty days, and with this second voyage, the gate-

way for a fl ood of Mediterranean crops and foods destined for America 

was unlocked.

 Columbus spent more than two years exploring several of the Caribbe-

an islands, searching for gold and spices wherever he roamed. The terrible 

loss of the tiny fortifi ed settlement left on Hispaniola at the end of his fi rst 

voyage prompted him to order construction of new, strategically located, 

armed camps. Of these, the only settlement that could be considered a true 

colony was founded in January. Called Isabella in honor of the queen, it 

was situated on the north coast of modern-day Dominican Republic on 

rather fl at ground along the edge of a river. Hills clothed with scrubby 

vegetation surrounded the site. The town was laid out in suburban fashion 

with a broad, straight avenue intersected by numerous side streets serving 

rows of thatch huts where the men resided. This place was easily defended, 

particularly so with a fortress capped by lofty battlements soon under con-

struction. Planting gardens was an immediate imperative.

 The offi cial journal for the second voyage was lost early on; however, 

several memoranda and letters sent home from the few literate expedition 

members have survived, providing good insight on the fi rst lasting Euro-

pean agricultural experiments in the New World. One, written in 1495 by 

Cuneo, offers perhaps the fullest description of the food and garden situa-

tion at Isabella:

For your own information we brought with us from Spain all sorts of 

seeds, all of which we sowed and tried those which would do well and 

those that could not. Those which do well are the following: spring melon 
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and cucumber, squashes, radishes; the others, like onions, lettuce and 

other salad plants and scallions do very ill and grow very small, save pars-

ley which grows very well. Wheat, chickpeas [better known as garbanzos 

in the United States today] and beans in ten days at the most grow nine 

inches; then all at once they wilt and dry. (Morison, 1963: 217)

 The beans weren’t the kind that had long been standard fare for New 

World natives, but rather broad beans or favas, a legume crop then domi-

nating much of southern Europe. Indeed, every one of the listed plants 

was being cultivated somewhere in Spain at the time of Columbus’s depar-

ture, and as staples of Iberian cuisine, were obvious choices for inclusion 

among seeds to be sown for Hispanic appetites in the New World.

 The reference to squash (or “pumpkin,” as translated in a different 

letter from Hispaniola to Spain) is, on fi rst refl ection, puzzling, since the 

various kinds of squashes and pumpkins as we now know them are in the 

genus Cucurbita, a group of plants native only to the New World. Several 

types of unrelated gourds originally from Asia or Africa were known in 

pre-Columbian Europe, and at least one was being cultivated in Spain in 

the 1400s, but there’s no evidence that any of those gourds were brought 

to America in the early years. Instead, Cuneo was probably writing of the 

bottle gourd, an annual plant native to Africa thought to have crossed the 

Atlantic on its own countless millennia ago. Bottle gourds were widely 

grown in both the Old and New World during the fi fteenth century; in 

both places the dried gourds were prized for use as containers.

 The question is why, on his second voyage, did Columbus bring along 

seeds of a gourd that he is presumed to have seen being used by natives 

during his fi rst visit? Columbus might well have previously observed 

bottle gourds, but it’s much more likely the calabazas he described as be-

ing used for water containers and canoe paddles came from the local wild 

calabash trees (Crescentia cujete—a relative of the catalpa), which bear 

foot-long gourdlike fruits with tough outer rinds. In any case, it seems 

unlikely he observed bottle gourds actually being cultivated in Arawak 

gardens in 1492 (or at least he didn’t make a note of it), thus the following 

year he must have accorded some urgency on importing seeds of a plant 

that had such useful qualities back home.

 Cabbage and beets must be added to Cuneo’s list of vegetables planted 

from seed in Isabella, as cited by other chroniclers. Among cereals, barley 

was sown along with wheat. Seeds or slips of Mediterranean fruit trees 

propagated in Isabella included oranges, lemons (and probably limes), 
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citrons, and olives (which failed to survive), but these wouldn’t have borne 

fruit by the time Cuneo wrote his letter, so he didn’t mention them. Wine, 

of course, was essential—at the very least for the friars in order properly 

to say mass—and grapes from cuttings were a planting priority as were 

the sugarcane cuttings collected in the Canaries. From journals and letters 

I account for twenty food plants brought over from Spain or her Canary 

Island possessions and introduced to the New World during that second 

voyage, although several never successfully established in the sticky cli-

mate. Altogether, about a fi fth of the most important crops grown on the 

Iberian Peninsula made the 1493 transatlantic crossing.

 Why did the Spaniards fi nd it necessary to import all those foreign food 

plants when perfectly good produce like corn, manioc, and sweet potatoes 

already were being grown on the islands, as Columbus well knew from his 

fi rst voyage? Why didn’t they just conserve energy and adopt the native 

agricultural systems?

 In the fi rst place, the native way of farming their hot and muggy home-

land—growing root crops on elevated beds—was completely alien to the 

Spanish concept of agriculture, and the colonists had no interest in taking 

up new and strange methods for procuring food. More important, cul-

tural biases toward familiar foods (and ways of preparing them) undoubt-

edly were more pronounced in the fi fteenth century than today. From 

our vantage, centuries later, it’s easy to see why seeds and cuttings taken 

TABLE 4.1. PLANTS BROUGHT TO NEW WORLD BY COLUMBUS IN 1493

Grains: barley, wheat
Leaf Vegetables: cabbage, lettuce
Stem Vegetables: leek
Root Vegetables: beet, onion, radish
“Fruit” Vegetables: cucumber
Legumes: garbanzo, broad bean
Citrus Fruits: citron, lemon, lime, sweet orange
Other Orchard Fruits: olive
Other Fruits: grape, melon
Culinary Herbs: parsley
Miscellaneous: bottle gourd*, sugarcane

*Since the bottle gourd, used as a container rather than for food, is native to both 
Old and New World, seeds brought on Columbus’s second voyage did not result in 
adding a new species to the New World.
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to America were those of customary foods in Spain. Finally, Columbus 

himself insisted that, to maintain good health, Spaniards must rely on nu-

trients—especially wheat, barley, and grapes—they were accustomed to 

eating back home. He seems to have imagined that eating too much native 

foodstuff would result in a piecemeal decline of fi tness among his men.

 At fi rst, unrealistic optimism prevailed over the prospects for Spanish 

gardens. “So great was the harvest the Spaniards reaped in a short time 

from the seeds which they planted that they were of the opinion that it 

would provide vegetables for 20 years,” wrote Guglielmo Coma, another 

nobleman on the second voyage, to a friend in Spain.

 But the heart of medieval European cuisine was meat, not vegetables, 

and meat became scarce as settlers ran out of provisions brought aboard 

the ships. Within weeks Columbus was writing to the king and queen, “It 

is necessary that each time a caravel comes here, fresh meat shall be sent, 

and even more than that, lambs and little ewe lambs, more females than 

males, and some little yearling calves, male and female, and some he-asses 

and she-asses and some mares for labour and breeding as there are none 

of these animals here of any value or which can be made use of by man.” 

He also specifi ed the need for sending raisins, sugar, honey, almonds, and 

rice—all remembrances of home.

 A harvest of salad vegetables could scarcely sustain the settlers at a time 

when their ship supplies were rapidly depleting; moreover, many crops, 

particularly the grains, proved largely disappointing. Thus, it wasn’t long 

before Isabellans were forced to acknowledge that some native-grown 

produce was actually quite palatable. Seed from American corn growing 

in raised fi elds of Arawak natives was confi scated and planted in the set-

tlers’ gardens during the fi rst growing season; it soon produced tender 

young ears. It was principally manioc, however, the staple root crop of the 

Arawak, that often bailed out the increasingly starving Spaniards. They 

didn’t grow manioc themselves but appropriated it from Arawak fi elds. 

They came to realize that better bread could be made from ground up tu-

bers of manioc  than from their dwindling supply of grub-infested wheat.

 Little is known of how those earliest European horticulturists planted 

and managed crops in the New World. In a letter to a friend in Spain, one 

colonist predicted, “The Spaniards will improve this soil by introducing 

colonists and farmers to work it and sow it, to break it with their hoes, 

and stir it up by ploughing and weeding, though, thanks to the excellence 

of the climate there may be no need of manuring.” Whether they brought 
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figure 4.1
Traditional wooden harrow, used to break up clods 

after plowing. (Vangie Dunmire after 

López Linage, 1989: 74)

gardening tools with them from Spain during the second voyage or made 

them on-site from native materials is unrecorded.

 The gardens of Isabella were enclosed by hedges, a fact leading to 

speculation as to their purpose. Presumably the hedges were for protec-

tion against wild predators or to keep out native herbivores or recently 

introduced ones, especially sheep. On the other hand, hedges may also 

have been a way to demarcate each settler’s property. If that is true, it 

would have constituted a development of landmark proportions for the 

New World where the concept of individual property ownership seems 

to have been an exotic notion up until then. Regardless, in Spain and 

much of Europe hedges were maintained to enclose garden plots for both 

purposes.

 After some twenty-eight months in the Caribbean, during which time 

he discovered Jamaica and explored the south coast of Cuba, Columbus 

sailed with a fl eet of boats back to Spain, taking with him many of his 

followers. He also brought back samples of American plants he deemed 

worthy of his sponsors’ interest. One of these was a red, fi nger-shaped hot 

variety of chile pepper—probably the type we call “cayenne.” Columbus 

thought it a kind of Oriental pepper and had previously noted that boat-

loads of it could be obtained on Hispaniola, recommending as much as 

possible be collected. Chile seeds from his second voyage sprouted suc-

cessfully in Spain and launched a minirevolution in cuisine from Europe 

to Asia. In the next hundred years the foreign spice plant traveled around 

the world, its crushed dried berries eagerly accepted as a substitute for 

black pepper.
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 Cacao plants and pods also were among the New World plant booty 

delivered to Ferdinand and Isabella, but apparently Europeans failed to 

associate this unique tree’s fruit with beverage making. It wasn’t until Cor-

tés, extolling the Aztec drink, sent cacao beans to Spain in 1528 that choco-

late became an instant hit. Corn, too, was transported to Spain. Columbus 

later wrote that American maize “is a plant bearing an ear like an ear of 

wheat, some of which I brought home and there is now much in Castile.”

 Nevertheless, life was deteriorating at Isabella. Many men sickened, 

death was rampant, and squabbling was on the rise. Those left behind 

quickly realized the Isabellan environment, with its unreliable rainfall 

compared with other parts of the island, was ill-suited for growing Medi-

terranean crops. As starvation set in, inhabitants were inclined to aban-

don their unproductive gardens. Bartholomew Columbus, the admiral’s 

brother, left in charge of the Hispaniola operation, directed that Isabella, 

so glowingly described at the time of settlement, be gradually vacated in 

favor of a better town site. Toward the end of 1496 a colony named Santo 

Domingo was established in a fertile valley on the south coast of the is-

land where, due to prevailing maritime winds, rainfall was adequate for 

dry farming. Which garden plants or seeds were transported to Santo Do-

mingo via the primitive road crossing the island is unrecorded, but before 

long kitchen gardens were thriving in what was to become the capital of 

the Spanish Indies for the next half century.

the caribbean situation deteriorates

Meanwhile, in Spain Columbus was drumming up support for yet another 

expedition. Celebrated churchman Bartholomé de Las Casas, whose me-

ticulous collection of documents and keen personal observations provide 

some of the best insight on early colonial affairs in the New World, re-

corded that Columbus’s latest request included:

a plan to leave 330 persons on Hispaniola on a permanent, though vol-

untary, basis [all in the Kings pay], who would be distributed as follows: 

40 squires, 100 peons as soldiers and laborers, 30 sailors, 30 cabin boys, 

20 goldsmiths, 50 farmers, 10 gardeners, 20 handymen and 30 women 

[fi nally!]. (Las Casas, 1971: 59)

 The Spanish crown agreed to most of Columbus’s requests and further 

specifi ed that he take farming tools, including picks, mattocks, and spades, 
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with him. Plows weren’t mentioned, so presumably they were already be-

ing manufactured (absent metal parts, no doubt) in Hispaniola. An herb-

alist was added to the list of craftsmen Columbus requested, suggesting 

that the colony would soon be investigating native plant cures. Documen-

tation from the third voyage omits reference to specifi c seeds (other than 

wheat) or plants that may have been taken. Nursery stock must have been 

included, however, since expedition outfi tters knew a new colony was be-

ing founded at Santo Domingo, and certainly those fi fty farmers and ten 

gardeners would want to experiment with different crops from the ones 

that had done poorly at Isabella.

 As Columbus sailed on south from the Canaries for further explora-

map 4.1
West Indies 1492–Early 1500s 
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tion, the provision ships headed straight to Santo Domingo where colo-

nists were tending their personal fenced kitchen gardens alongside com-

munity fi elds and pastures. Alas, as at Isabella, the tropical climate was 

ill-suited for some of the Spanish mainstay crops such as wheat, barley, 

grapes, and olives. Among the problems were slight seasonal variations in 

temperature and day length along with endless rains of summer—condi-

tions contrasting sharply from those in the Mediterranean where these 

particular plants thrived.

 Furthermore, the transplanted gardeners lacked experience to success-

fully produce crops in what to them was an ecologically perplexing envi-

ronment. Their seasonal calendar, their dietary preferences, and their un-

derstanding of climate and soils in the humid lowlands all worked against 

them until they could readjust their thinking, and that required several de-

cades. Nor were they able to raise much meat for the table. Besides chick-

ens, the only imported food animals managing to succeed in the Indies 

from the start were hogs, which multiplied and overran the place within a 

few years.

 More and more the settlers had to rely on native produce, especially 

manioc. Recognizing the Arawak’s ability to amass huge quantities of 

manioc on their conuco mounds, Spaniards resorted to a forced-labor 

system that produced victuals for their own tables. By the time Columbus 

returned to Santo Domingo from his southern venture, the town “owned” 

a fi eld of conucos containing some eighty thousand hills of manioc, all be-

ing grown for them by Arawak labor. The same was going on at the several 

gold mine settlements in the interior.

 Such a system of confi scating Indian possessions and forcing natives to 

work for colonists was modeled after the Spanish practice of exacting trib-

ute from Muslim landholders vanquished during the reconquest of Spain 

during medieval times. The concept was broadened to total subjugation 

by conquerors of the Canary Islands some years before Columbus’s voy-

ages. By the time this way of governing reached the Indies, it was supposed 

to have been tempered into a benevolent approach in which Spanish pro-

prietors would provide physical and spiritual care over Indians. In prac-

tice, particularly on the Caribbean Islands, all too often it resulted in slav-

ery and relentless human abuse. This system—called encomienda, which 

awarded native villages to individual Spaniards for personal profi t—ac-

companied Cortés and the other conquistadors to Mexico and northward 

where it became a trademark of Spanish agricultural policy in New Spain 

for nearly two centuries.
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sugar plantations

During those initial years many Spaniards became discouraged and took 

the fi rst opportunity to hasten back to Spain. Among those who stayed, 

most followed natural get-rich instincts and headed for the gold fi elds. 

Gold was the engine that drove the Caribbean empire for the fi rst two 

decades; however, as the mines played out, sugar replaced mining as the 

dominant economic force.

 Sugar already was a profi table plantation crop in the Canaries when 

Columbus (married to the daughter of a sugarcane planter from Madeira) 

picked up some cuttings and had them planted at Isabella. As was true for 

so many of the fi rst crops, sugarcane propagation fared poorly at Isabella. 

But canes were successfully grown in the fi elds of Santo Domingo, and in 

short order they were being squeezed to produce molasses.

 Despite the fact that honey was then a more common sweetener in 

Spain, European honeybees were not included in the colonists’ New 

World provisions, perhaps because Columbus had seen honeycombs of 

native stingless bees on the islands during his fi rst voyage. Growing sug-

arcane, therefore, became imperative. The fi rst commercial sugar produc-

tion was launched with a horse-powered mill built in Santo Domingo in 

1517; shortly afterward crates of Hispaniola sugar were being delivered to 

the king of Spain. As the industry expanded, men with know-how to oper-

ate the new mills were in ever-greater demand, so in 1519 a pool of surplus 

technicians was sent from the Canaries to Santo Domingo. (This wouldn’t 

be the last importation of Canary Islanders to America. Two hundred 

years later Spanish farming families from the Canaries would be recruited 

for immigration to San Antonio missions, creating the largest European 

colony in Texas up to that time.)

 From the start, commercial sugar production depended on slave labor. 

Carib Indians, demeaned by Spaniards on account of their cannibalism, 

were captured and became the fi rst slaves in the Caribbean empire; later, 

Arawaks by the thousands were added to the slave mix. Finally, as captive 

natives began to die off from forced labor and introduced European dis-

eases, slaves were imported from Africa. By the time the Caribbean econ-

omy was shifting from gold to agriculture around 1518, mass importation 

of African slaves had begun, and the infamous institution that would have 

such terrible lasting effects in the Americas was underway.

 The blacks came from lands where root crops were everyday fare, and 

they speedily adjusted to Indian farming methods on the islands. Slaves 

Dunmire.indb   95Dunmire.indb   95 7/11/05   1:54:37 PM7/11/05   1:54:37 PM



learned to cultivate manioc, sweet potatoes, and native yams on conucos 

allotted to them. At some point yams native to Africa may also have been 

imported and planted, but the history of African versus West Indian yams 

in the Caribbean is fuzzy.

more old world food and spice plants 
cross the atlantic

Traffi c between Spain and the islands peaked in 1520 when seventy-one 

ships sailed from Spain and thirty-seven ships returned. This coming and 

going resulted in more crops introduced from the homeland as well as 

European exposure to additional Caribbean plants and animals. The next 

round of vegetables arriving from the Mediterranean included artichokes 

figure 4.2
Mule-powered, three-

roller sugarcane crushing mill—

the type in operation on Hispaniola and other Caribbean islands in the 1500s. 

(Vangie Dunmire after López Linage, 1989: 153, and Singer et al., Vol. 3, 1957: 7)
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(whose leaves reportedly took on a bitter, disagreeable taste when planted 

in Hispaniola), carrots, chives, garlic, eggplants, parsnips, turnips, and 

watercress; to these food plants alfalfa and fl ax may be added.

 Plums, pomegranates, quinces, fi gs, and bananas were recorded as ear-

ly orchard immigrants, but the plums failed to yield much, if any, fruit. 

Another attempt was made to grow olives, with the same lack of success 

as in 1493. In fact, stone fruits as a whole did poorly in the island orchards, 

according to Fernández de Oviedo, chronicler of the times who published 

his Natural History of the West Indies in 1526. Thus, no contemporary 

journalists referred to apricot, cherry, or peach trees, all of which are likely 

to have crossed the Atlantic with the other orchard fruits fairly early in 

the sequence. Along with apples and pears, these temperate climate fruits 

had long been cultivated in Spain, but they would have done poorly in 

Hispaniola’s practically seasonless tropics.

 Sweet oranges were evidently introduced during the second voyage, al-

though at least one scholar has questioned whether the sweet orange spe-

cies was being grown on the Iberian Peninsula at the time. Seeds of sour 

or Seville oranges, another favorite citrus fruit in Spain, were brought over 

sometime after 1496, adding more variety to Santo Domingo’s orchards.

 We learn from prodigious records kept in Spain covering trade and 

contracts of commerce for the New World that a plague of ants was rav-

ishing orchards on Hispaniola during the early 1500s, possibly another 

reason why stone fruits fared so poorly on the islands. It seems the ants 

had come aboard ships docking either in Africa or the Canaries, and by 

1519 the alien ants were threatening total destruction of not only citrus 

orchards but the more important banana plantations as well. It got so 

bad that colonists tried to root up all banana trees to eradicate the ants. 

Whether or not they succeeded in controlling the plague is unrecorded, 

but banana plantations and trees in the wild continue to thrive throughout 

the Antilles to this day.

 Apparently, parsley was the only culinary herb shipped to Hispaniola 

in the fi rst wave of introductions. Oriental spices such as pepper and cin-

namon and, perhaps, Mediterranean saffron, must have been cached in 

personal larders of some of the higher-ranking noblemen of that second 

voyage, but as condiments for the palate, not seeds for planting. Later 

ships brought herb and spice seeds, and by the 1520s, coriander, mint, 

mustard (also eaten as cooked greens), rosemary, and pepper were among 

Old World condiments prospering in Caribbean gardens. Ginger appar-
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TABLE 4.2. OLD WORLD PLANTS INTRODUCED TO CARIBBEAN, EARLY 1500S

Grains: rice
Leaf Vegetables: artichoke, watercress
Root Vegetables: carrot, garlic, parsnip, turnip
“Fruit” Vegetables: eggplant
Stone Fruits: plum
Citrus Fruits: sour orange
Other Orchard Fruits: fi g, olive (reintroduced), pomegranate, quince
Other Fruits: banana, date palm
Nuts: almond
Culinary Herbs: chive, coriander, mint, rosemary
Culinary Spices: black mustard, pepper, sesame
Miscellaneous: alfalfa, fl ax, hemp

ently arrived from Africa and cinnamon from the Orient a little later in the 

century. As in Spain, spices were desired for helping preserve perishables, 

and making salted and pickled refreshments more palatable. Further-

more, nearly all herbs and spices were thought to have medicinal value.

 Chile peppers seem to have been the only native spice Caribbean Indi-

ans used to fl avor their fairly bland root vegetables. Whether Arawak were 

actually cultivating chile or merely collecting pods from the wild is un-

clear. In either case, it didn’t take the Spaniards long to discover that when 

crushed, the little red berries from cayenne-type plants made a desirable 

substitute for black pepper, whereupon they added these native American 

peppers to their transplanted gardens.

 There was no cause to import Oriental cinnamon plants (if they had 

been available) to Hispaniola, for a native cinnamon tree, Canella win-

terama, grew abundantly on the islands. Supposedly, Dominican monks 

learned about the merits of this wild cinnamon in the 1520s when a tree 

washed up near their Hispaniolan convent during a fl ood. When the 

monks cut up the trunk for fi rewood, burning chunks gave off such a 

pleasing odor that they sampled the bark and realized it strongly re-

sembled Oriental cinnamon. The Dominicans promptly added the trees 

to their orchards, and it wasn’t long before Peter Martyr was predicting “a 

pound of cinnamon will not cost more a few years hence than the apoth-

ecaries [in Spain] now ask for an ounce.”
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arrival of domestic animals

Before Europeans disrupted the island economy, natives seldom lacked 

for nourishment. Wild and cultivated plants supplied their need for sugar 

and starch, wild animals for fat and protein. Streams, lakes, and, particu-

larly, the ocean were harvested for seals, fi sh, turtles (and their eggs), shell-

fi sh, and manatees, which thrived in the estuaries. Plump, easy-to-catch 

iguanas abounded along the coasts; large and tasty nutrialike rodents 

called hutias inhabiting inland forests were clubbed to death after natives 

set fi res to drive them into natural cul-de-sacs. Pigeons, doves, parrots, 

and waterfowl rounded out the wild animal fare.

 The islanders were superb hunters, foragers, and some of them, farm-

ers, but they made little effort to domesticate wild animals, perhaps owing 

to the abundance of other edibles. A few tribes raised Muscovy ducks, and 

some apparently bred guinea pigs imported from South America during 

their early settlement. Chihuahua-sized dogs lacking a capacity to bark 

were kept penned, bound for the stew pot. But that was the extent of ani-

mal domestication. No beasts of burden for these Indians.

 Europeans, on the other hand, long adept in animal husbandry, brought 

a menagerie to the New World. Horses were shipped aboard Second Voy-

age caravels, and though slow to adapt to the tropics, horses fi nally did 

reproduce along with the cows, sheep, goats, pigs, rabbits, chickens, dogs, 

and cats that accompanied Isabellan settlers.

 Sheep had greater diffi culty adjusting to the humid lowlands than other 

domestic animals; a New World population explosion of sheep would 

have to wait until the Mexico highlands were penetrated. But goats pros-

pered on the islands as did cows, chickens, and household pets. Dogs from 

Spain were larger and fi ercer than native-raised counterparts, and once 

mastiffs escaped into the wild, they reproduced and became a great feral 

nuisance on nearly all the islands.

 The same was true for cattle. By the 1520s so many feral cattle roamed 

Hispaniola’s interior that a citizen group petitioned to create a livestock 

guild that might control the herds. Domestic cattle insured a good supply 

of meat, provided tallow for lubricants, and were the prime source of oil to 

substitute for failed olive crops.

 Of all animals brought from Spain or the Canaries, pigs multiplied the 

fastest, and by 1500 pigs raised on Hispaniola had become the colonists’ 

main source of meat. A statute written in 1515 stated that every town of 

three hundred residents should maintain “500 pigs for slaughter and 100 
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sows. The work involved in raising them will be communal until Indians 

learn to handle them properly.” Pigs could fend for themselves in the wild 

and quickly took over the islands, rooting up manioc and sweet potatoes 

in conucos and otherwise fattening up on verdant native vegetation.

spanish agriculture reaches the mainland

Hispaniola continued as the hub of colonial activity, but within twenty 

years Cuba, Jamaica, and Puerto Rico also had been settled. The usual pat-

tern involved prompt confi scation of native manioc conucos in order to 

support mine operations, then planting European crops. Jamaica, consid-

ered the most fertile of the larger islands, ended up as the chief provision-

ing ground for supplying food (especially salt pork, since the best natural 

salt deposits were located there) and horses that would be used in the next 

round of conquests.

 Horses were in particular demand when Spaniards turned their eyes 

southward and later westward toward the mainland. The fi rst recorded 

European settlement on the American continent was founded along the 

coast of Panama in 1508. As usual, unrealistic euphoria reigned over the 

figure 4.3
Modern sugarcane fi eld near Santo Domingo, Dominican Republic. (Photo courtesy 

of William W. Doolittle)

Dunmire.indb   100Dunmire.indb   100 7/11/05   1:54:39 PM7/11/05   1:54:39 PM



�
101European Plantways to the New World

potential for fl ourishing gardens. Historian Peter Martyr (who never actu-

ally visited the New World) preposterously claimed:

Everything the Spaniards sowed or planted in Uraba [the fi rst Panama-

nian settlement] grew marvellously well. . . . O admirable fertility! The 

cucumbers and other similar vegetables sown were ready for picking in 

less than twenty days. Cabbages, beets, lettuces, salads, and other garden 

stuff were ripe within ten days; pumpkins and melons were picked twen-

ty-eight days after the seeds were sown. The slips and sprouts, and such of 

our trees as we plant out in nurseries or trenches, as well as the graftings 

of trees similar to those in Spain, bore fruit as quickly as in Hispaniola. 

(Martyr, Vol. 1, 1912)

 Within fi ve years Vasco Núñez de Balboa, head of the new settlement in 

Panama had made his famous incursion across the Isthmus to the Pacifi c. 

In that same year, 1513, Ponce de León sailed from the colony he adminis-

tered in Puerto Rico to Florida, where he took possession of this territory 

for Spain but failed to establish a permanent camp. Introduction of Medi-

terranean crops to La Florida had to wait for another half-century, when 

Spaniards founded St. Augustine.

springboard from cuba

When the governor decided to mount an expedition to explore and con-

quer the Yucatán, by now understood to be attached to the American 

mainland, an administrator named Hernán Cortés was commissioned 

to command it. His intelligence and leadership potential had been recog-

nized when he was a member of the force from Santo Domingo that had 

swiftly conquered Cuba and, later, when he was appointed alcalde (district 

administrator) of the new town of Santiago.

 The popular Cortés went about recruiting some fi ve hundred men who 

were loaded along with sixteen horses aboard eleven rather small sailing 

ships. Landing on the coast of Yucatán in the spring of 1519, he captained 

his fi rst serious battle with American Indians. More important, he learned 

of the Aztec Empire with its stories of unimaginable hoards of gold and 

other opulence, supposedly located far inland to the northwest. By then 

his employer, the Spanish governor of Cuba, had disavowed him as expe-

dition leader, an action that emboldened Cortés to strike out on his own 

with what had become a well-disciplined army. All along Cortés seems to 
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have envisioned himself as conquistador of independent kingdoms, not 

administrator of entrenched settlements.

 He set sail again and landed up the coast, founding what would become 

the city of Veracruz, then rallied his men by promising them a large share 

of any booty that might accrue from future exploits. His followers, in turn, 

elected him captain general—a move that, in effect, shook off the Cuban 

governor’s authority over the venture. To eliminate thoughts of mutiny 

and retreat back to the islands, Cortés ordered all eleven ships burned and 

scuttled, cavalierly explaining to his troops that the fl eet had somehow 

become too unseaworthy for further action. His band of fewer than fi ve 

hundred were on their own now, ready to undertake one of the greatest 

epic adventures (for Europeans, at least) of all times.

 The story of their march, battles, and political intrigue along the way to 

the Aztec capital and the eventual fall of Emperor Montezuma has been 

told countless times and won’t be repeated here. I will instead address 

some aspects of the invasion relating to agriculture, gardens, and their 

products as seen through the eyes and writings of the conquistadors.

observations along the march to tenochtitlán

Although surely not uppermost in their minds, the men couldn’t help 

but notice carefully tended household vegetable patches intermixed with 

cacao and fruit orchards as they trekked inland, out of the steamy tropical 

rainforest and up to the high plateau of Central Mexico—a journey of at 

least three hundred miles via well-used, winding trails. Fields of conuco-

mound root crops gave way to highly organized terrace-slope plantations 

growing corn, beans, and different kinds of squashes alongside a variety of 

other crops, including tomatoes, chiles, and amaranth. It was becoming 

clear that the proprietors were much more than mere subsistence farmers 

like the Arawaks.

 The troops must have been impressed, too, by the potpourri of food 

and fl owers showered on them, for whatever motives, by natives along 

the way. Bernal Díaz, an expedition member, wrote about how native 

chieftains “brought us about twenty cones made of sweet scented native 

roses of various colours, and gave them to Cortés and to the other soldiers 

whom they thought were Captains, especially to the horsemen.” The men 

hadn’t seen fl owers being cultivated since they had left Spain—neither by 

Caribbean natives nor in their own poor island gardens.
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 Diego Durán later provided this description of how two Aztec advance 

men introduced chocolate beverages to the invaders:

When the Spaniards saw them eating they too began to eat turkey, stew, 

and maize cakes and enjoy the food, with much laughing and sporting. 

But when the time came to drink the chocolate that had been brought to 

them, that most highly prized drink of the Indian, they were fi lled with 

fear. When the Indians saw that they dared not drink they tasted from all 

the gourds and the Spaniards then quenched their thirst with chocolate 

and realized what a refreshing drink it was. (Durán, 1964: 266)

 During his foray inland, Cortés and his offi cers instantly took to the fl a-

vor of locally gathered vanilla, especially when added to a drink of choco-

late, and as he had with cacao, Cortés ended up being the one who fi rst 

introduced its use as a fl avoring to Spain. In less than fi fty years, factories 

in Castile would be manufacturing vanilla-fl avored chocolate powder for 

those who could afford it.

 Cortés and his men had seen garments made of spun cotton worn by 

natives on the Caribbean islands, but that clothing was coarse and undeco-

rated. As they forged inland the conquistadors must have been amazed to 

fi nd Aztec offi cials sporting cotton garments decorated with embroidered 

designs in a medley of fl aming colors. In fact, Montezuma himself had 

gifts of cotton fabric delivered to them as they were approaching the Aztec 

capital. We have no idea whether Cortés recognized that this cotton was 

the product of a different, yet related, plant as opposed to cotton grown in 

Egypt and the Mediterranean with which all Europeans were familiar.

spanish impressions of aztec foods and gardens

When Cortés entered the Valley of Mexico some fi ve months after fi rst 

landing on the American mainland, he was struck by the homes and gar-

dens owned by a local chieftain and described them in a letter written to 

the king of Spain a year later:

They have many upper and lower rooms and cool gardens with many 

trees and sweet-smelling fl owers; likewise there are pools of fresh water, 

very well made and with steps leading down to the bottom. There is a very 

large kitchen garden next to the house and overlooking it a gallery with 
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very beautiful corridors and rooms, and in the garden a large reservoir of 

fresh water, well built with fi ne stonework, around which runs a well-tiled 

pavement so wide that four people can walk there abreast. . . . Beyond the 

pavement, toward the wall of the garden, there is a latticework of canes, 

behind which are all manner of shrubs and scented herbs. (Cortés, 1986: 

82–83)

 In this same letter Cortés wrote about the marketplace he had recently 

seen in the center of the Aztec capital of Tenochtitlán:

There are streets of herbalists where all the medicinal herbs and roots 

found in the land are sold. There are shops like apothecaries, where they 

sell ready-made medicines as well as liquid ointments and plasters. . . . 

There is every sort of vegetable, especially onions, leeks, garlic, common 

cress and watercress, borage, sorrel, teasels and artichokes; and there are 

many sorts of fruit, among which are cherries and plums like those in 

Spain. (Cortés, 1986: 103–104)

 (Note the listed vegetables are actually products of Old World plants, 

though wild onions, cherries, and plums were also native to Mexico. Cor-

tés must have struggled to attach Spanish names to the American produce 

that was brand new to him.)

 From the moment he departed Veracruz, the fi rst priority of this 

power-hungry conquistador had been to subdue the Aztecs and acquire 

for himself and his men all the loot they possibly could (a fi fth of which, 

theoretically, would be turned over to the royalty back in Spain). Yet, 

shortly after the conquest, he was ordering ships sent to collect brood 

mares, calves, sheep, and pigs for delivery to the mainland, clearly dem-

onstrating his early interest in stocking up the new territory for long-term 

reign and settlement.

 The Spanish campaign ended with a seven-month siege that systemati-

cally fl attened the world’s fi fth largest, and possibly its grandest, city. With 

the fall of Tenochtitlán in August 1521, Cortés lost no time dispatching new 

crusades to conquer more of Mexico and Central America. Conquest, 

however, was merely a prelude to colonization and with it, proliferation of 

Mediterranean foods, horticulture, and farming techniques—topics that 

will be our next focus.
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Sugarcane 
(Saccharum offi cinarum)

Sugarcane, a giant perennial member 
of the grass family that can be 
propagated from stem cuttings, 
probably was fi rst cultivated many 
thousand years ago in Asia and 
New Guinea. Canes were eventually 
transported by traders to the Pacifi c 
Islands, tropical China, and to India 
where planting started in about 1000 
b.c. and sugar manufacturing in 300 
b.c. In medieval Europe cane sugar 
was known, not as a sweetener, but 
as a medicine or exotic spice from 
the East.
  Tenth-century Moors fi nally 

imported canes along with sugar-processing technology to Spain. The 
Portuguese grew sugarcane commercially on their Madeira Island possession, 
as did Spaniards in the Canaries at the time Columbus introduced this Old 
World crop to the Caribbean.
 Cortés encouraged it on his mainland plantations in the 1530s, and he rapidly 
made a name for himself as New Spain’s foremost producer. Before Cortés 
so radically changed Mexico, Indians had relied on bee-produced honey, or 
syrup distilled from maguey leaves or corn stalks for everyday sweetening. 
Old World–style sugar plantations had enormous impact on the New World 
economy, not the least of which was the institution of African slavery.
 Plantations have thrived in more humid parts of Mexico from the 1500s to 
the present, but they never did extend north to the desert Southwest, since 
live canes can’t survive freezing, and growing them requires quantities of water. 
Introduction to U.S. mainland soil occurred in 1621 when live cane was shipped 
from British-ruled Bermuda to their colony in Virginia.
 Based on techniques learned from Moors and later transferred to the 
Canaries, the fi rst New World sugar mill was constructed in 1517 in the 
present-day Dominican Republic. Early mills operated like a clothes wringer, 
with three powerful upright rollers squeezing out juice, which was then boiled 
down, producing sweet molasses and fi nally sugar crystals. Cooled in molds 
and washed to remove traces of the syrup, the resulting raw brown cakes 
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were stored and shipped to Europe. Mills (dozens of them in the Caribbean 
by the mid-1520s) were powered either by mules yoked to a sweep-bar that 
rotated a huge toothed wheel or by a waterwheel.
 By 1600 Portuguese Brazil had become the world’s largest producer; 
later, plantations spread to tropical lands in Africa, India, Australia, and Hawaii. 
Sugar beets, a sweet-rooted variety of our common garden beet, were fi rst 
cultivated in France during the Napoleonic Wars, owing to the fact that the 
usual sources of cane sugar had dried up due to a maritime blockade of 
French ports. Today sugar beets are principally raised in France and the United 
States, while China is the largest manufacturer of cane sugar. Both plants 
produce chemically identical sucrose.

Banana (Musa paradisiaca)

Notwithstanding that most North 
Americans think of bananas as 
a topping for cold cereal or a 
mid-day snack, 60 million Africans 
depend on this fruit for more than 
a quarter of their daily calories. 
Although industrial conglomerates 
operating in Latin America import 
virtually all bananas eaten in the 

United States, more than three-quarters of the world’s bananas are harvested 
by small farmers and consumed locally. Bananas are second only to grapes in 
volume of current world production.
 The peculiar plants grown in humid tropical lowlands look like trees but 
are really giant herbs that can reach thirty feet in a single year, making them 
the largest plants on earth lacking a woody stem. The “trunk,” comprised 
of tightly rolled leaf sheaths, is crowned with a rosette of leaves, each up to 
ten feet long. A fl ower spike topping the false trunk produces fi fty to four 
hundred fruits, then the plant dies. Since minuscule seeds inside cultivated 
bananas are infertile, new plants must come from underground suckers that 
may persist for years.
 Ancestral bananas grew wild in New Guinea and were fi rst cultivated 
there, probably by transplanting clones of sucker shoots from dead plants. 
Banana horticulture then spread eastward to the Pacifi c islands and north 
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and west to Southeast Asia, India, and Africa. Bananas arrived in Spain during 
the tenth century a.d., courtesy of Arab traders, and were introduced to the 
Canary Islands toward the beginning of the fi fteenth century. From there they 
were taken to Hispaniola in 1516 where they promptly multiplied and became 
so well established that early travelers assumed they were part of the native 
fl ora.
 Comparable to corn, wheat, and rice of the more temperate zones, 
bananas replaced manioc as the chief staple for the masses in tropical 
America. Propagation called for little work other than occasional weeding or 
pruning, and in calorie production per unit of land, bananas led all staples of 
the sixteenth century. It’s been estimated only fi ve days of work can produce 
enough bananas for a year of meals.
 Starchy, plump, green cooking varieties, often called plantains (or plátanos in 
Hispanic communities) are extensively cultivated in the tropics. They are baked, 
boiled, fried in oil, or combined with other ingredients in local savory dishes. In 
West Africa plantains are pounded to concoct a kind of bread called foufou. In 
East Africa overripe fruit is fermented with sorghum fl our to make beer.
 A sweet ripe banana is 75 percent water and up to 22 percent 
carbohydrates, mainly glucose sugar, thus is the snack of choice for athletes. 
Bananas are the leading fresh fruit source of potassium, a single banana 
providing more than an adult’s daily requirement. They are also rich in vitamin 
C and low in fat, cholesterol, and sodium—altogether an ideal food.

Leafy Kitchen Herbs 
from the Mediterranean

Earliest documentation for using 
kitchen herbs goes back to ancient 
Egypt where recipes incorporating 
coriander and mint for fl avoring 
were recorded on sheets of 
papyrus; about the same time 
Sumerians of Mesopotamia were 
describing cultivation of coriander 
and thyme on clay tablets. Herb 
use for seasoning and medicine 
slowly spread from the eastern 
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Mediterranean to all of Europe, and by a.d. 812 Emperor Charlemagne, ruler 
of most Christian lands, had decreed that some seventy-four listed herbs be 
grown in each of his many imperial gardens. The late Middle Ages were the 
Golden Age of kitchen herbs; word of their benefi ts was proliferating across 
Europe through the fi rst-ever published cookbooks.
 One of the most widely used was Coriandrum sativum—a double-barreled 
annual in the carrot family that produces both aromatic seedlike fruits and 
pungent leaves. It was fi rst cultivated by Egyptians for its fruits, used both as a 
medicine and food, and known today as coriander. A large cache of tiny round 
fruits was found in King Tutankhamen’s tomb, circa 1325 b.c. Coriander leaves, 
called cilantro by Hispanics, later became popular for seasoning meats and 
vegetables. Cilantro/coriander made it to the Caribbean islands in 1520 and 
quickly spread into Mexico as colonists followed conquistadors. In 1598 the 
fi rst settlers  planted it in New Mexico.
 Parsley (Petroselinum crispum) and dill (Anethum graveolens), also carrot 
family members, have histories of cultivation similar to coriander. Native to 
Asia and the eastern Mediterranean, dill was grown in ancient Palestine, and 
the Moors introduced the plants to Spain in the 1100s. It must have been 
grown in Mexico at least by the mid-1500s, for dill was included among several 
herbs and spices in the medicine box carted to New Mexico in 1598. But 
the fi rst kitchen herb plant to make an appearance in the New World was 
parsley, sown by the colonists of Columbus’s second voyage in their original 
settlement gardens on Hispaniola.
 Mint family plants stand out as having fragrant herbage; thus many species 
were selected for early cultivation. Fourth-century b.c. gardens in Greece 
contained an overwhelming mix of mint family kitchen herbs. Among them 
were basil (Ocinum basilicum), marjoram (Origanum majorana) and probably 
oregano (Origanum vulgare), several true mints (Mentha spp.), rosemary 
(Rosmarinus offi cinalis), sage (Salvia offi cinalis), thyme (Thymus vulgaris), and 
possibly, balm (Melissa offi cinalis). (Offi cinalis is Latin for “used in medicine.”) 
All were being grown in Spain in the 1400s, and all were shipped across the 
Atlantic and transplanted into Mexican gardens at an early date.
 Each kitchen herb has its own particular story, and rosemary is no 
exception. In ancient times rosemary was believed to strengthen the memory. 
Romans adorned the heads of their household gods with garlands of 
rosemary. For centuries it had been especially popular in England, where an 
old adage says, “Where rosemary thrives the mistress of the house is master.”
 Most leafy herbs reached the New World via the Caribbean and Mexico 
in the sixteenth century, courtesy of Spain’s expanding empire. But how did 
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they get to the American colonies on the Eastern Seaboard two hundred 
years later? We know Thomas Jefferson grew a variety in terraced beds at 
his home at Monticello, Virginia. Up to that time, however, essentially no 
commerce existed between the thirteen upstart colonies and Spain’s holdings 
in the Southwest, California, the Gulf Coast, and Florida. The wealthy Jefferson 
must have obtained his herb seedlings from European traders—most likely 
from England or France.

Old World Spices

Most Old World spices—cardamom, 
cinnamon, clove, nutmeg, pepper, and the 
like—originally grew in Asia or on South 
Pacifi c islands and were cultivated there 
in ancient times. Some of the earliest 
documentation comes from Egypt where 
mixtures of cinnamon, cloves, nutmeg, 
and other spices were used to treat 
diseases and for embalming mummies.
  Arab traders were the fi rst to 
transport mass shipments of Oriental 
spices to the Middle East. Third-century 

b.c. camel caravans carried box loads to Iran and Egypt on overland treks 
lasting up to two years. By the Christian era, spices were being delivered to 
Alexandria on Roman ships, then distributed throughout the empire, including 
most of Europe and England. The tenth century saw Venice taking over the 
European spice trade; it remained the dominant trading center until the time 
of Columbus. Some spice plants—cinnamon, cloves, and turmeric—require 
a tropical climate and could never mature in Mediterranean lands; others 
eventually became crops in southern Europe and, later, inland America.
 Pepper (Piper nigrum), a perennial climbing vine with hotly pungent berries, 
and, over the ages, the most important spice of all, was being grown in parts 
of the Moorish empire by the 1100s. Columbus yearned to discover it in what 
he thought to his dying day was the Orient, but what he actually found was 
chiltepín, one of several New World chile peppers. Oriental pepper plants 
were fi nally introduced from Spain to the Caribbean in 1517.
 In contrast, neither cinnamon nor clove trees were ever successfully 
cultivated in interior Mexico or the Southwest. True cinnamon (Cinnamonum 
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zeylanicum), dried inner bark of a tree native to India and Sri Lanka, was 
more valuable than gold in medieval Europe, but most stick cinnamon sold in 
supermarkets today is actually cassia, a close relative from the same region but 
less delicately fl avored and cheaper to produce. Clove (Syzygium aromaticum) 
and nutmeg (Myristica fragrans) came from the Molluca Islands (or “Spice 
Islands”, as they were known then), located midway between Borneo and 
New Guinea. Both spices are from tree parts—nutmeg grated from inch-long 
seeds and clove from dried fl ower buds.
 The ginger family comprises tropical herbs that proliferate by rhizomes—
underground horizontal stems that send up a succession of new stems and 
leaves producing additional plants. Thickened rhizomes of ginger (Zingiber 
offi cinale) and turmeric (Curcoma longa) contain pungent oils used over the 
millennia for food, fl avoring, and medicine. Turmeric cultivation is limited 
to hot, humid climates, thus was absent in the Mexican interior and the 
Southwest. Arabs introduced ginger to Europe over two thousand years ago; 
soon after the conquest Spaniards brought ginger to the Caribbean where 
it thrived on small plantations and became a minor export back to Spain. 
Cardamom (Elettaria cardamomum) is another ginger family member whose 
dried seeds provide a lesser-known aromatic condiment. Originally from 
southern Asia, cardamom plants were brought to Europe by Arabs but didn’t 
reach the New World until fairly recently.
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Old World Agriculture Comes 
to the Mexican Mainland

Despite endless stories of Aztec gold and other riches, it turned out not 

nearly enough loot had been captured to satisfy all the Spaniards who had 

participated in the fi nal battles. The ensuing paltry distribution of trea-

sure threatened to create turmoil—circumstances that Hernán Cortés 

knew he had to swiftly address. His solution was to reward his men by 

assigning captured Indian villages and their inhabitants directly to them. 

In this fashion he continued the system of encomienda that had evolved in 

Moorish Spain, became fi ne-tuned following capture of the Canaries, and 

recently had been implemented so brutally in Hispaniola and the other 

Caribbean holdings.

 The real prize was tribute. Cortés was well aware of how the old Aztec 

rulers had overseen a tightly regulated scheme whereby all far-fl ung prov-

inces were commanded to make annual contributions of crops and other 

valuables to the central treasury. He pushed for continuing this practice so 

that he and his fellow conquistadors along with royalty back home would 

become benefi ciaries of encomienda with its provision for collecting trib-

ute from the vanquished. Under this arrangement it was not long before 

one of the wealthier encomenderos was listed as receiving a daily payment 

of “three chickens, one and a half loads of maize, two hundred chiles, a 

loaf of salt, twelve loads of fodder, pine pitch, a load of charcoal, twelve 

loads of fi rewood, and the labor of eight servants.”

cortés the colonizer

Naturally the ever-avaricious Cortés earmarked some of the choicest en-

comienda holdings for himself—these encompassing twenty-two towns 
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along with twenty-three thousand Indians as vassals (the offi cial fi gure, 

though most historians conclude he controlled a far greater number of In-

dians for his personal service). That was during the fi rst years when much 

of his time as governor was spent organizing new expeditions to consoli-

date Spanish rule. Two of these military outings were under his personal 

leadership: one headed north into the region of Pánuco, and another, a 

nineteen-month ordeal, ventured south all the way to Honduras. Both 

were fl ights of fancy in terms of acquiring gold or other wealth.

 But Cortés, too often identifi ed solely as an infamous conqueror, was 

a man of multiple interests. Not the least was an ambition to oversee 

development of a Mexican economy based on integrating Old World 

agriculture with what was then being practiced in the New. An early post-

conquest desire to develop royal farms is documented in one of his letters 

to the king; however, three years after the conquest he became frustrated 

in his wish to obtain plants and seeds from Spain. In a subsequent letter he 

pleaded:

I have also informed Your Caesarean Majesty of the need we have of 

plants of every sort, for this land is well suited to all kinds of agriculture. 

And because until now nothing has been sent, I once again beseech Your 

Majesty, as it will be a great service, to send a warrant to the Casa de la 

Contratación in Seville that every ship shall bring a certain number of 

plants and shall be forbidden to set sail without them, for they would be 

most advantageous for the colonization and prosperity of this land. 

(Cortés, 1986: 336)

 Apparently Spanish-run farms on the Caribbean Islands were unable 

to provide suffi cient plant stock for interior Mexico—hardly surprising, 

since so many Mediterranean cultigens had survived poorly or not at all 

under those hot, muggy conditions. Still, the similarity of climate and fer-

tility of his Valley of Mexico holdings to that of the mother country must 

have been obvious to Cortés, thus his urgent requests for immediate direct 

shipments of crop plants from Spain. Indeed, he dispatched one of his co-

horts to reside in Veracruz for the purpose of superintending an operation 

to organize and forward interior-bound agricultural imports.

 The Casa de la Contratación referred to in Cortés’s letter had been cre-

ated by Queen Isabella in 1503 to regulate trade with the Barbary Coast, 

the Canary Islands, and the newly established colonies in the West Indies. 

Headquartered in Seville, this “house of commerce” took on enormous 
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importance after Mexico’s conquest. Its underlying purpose was to in-

crease revenues from overseas, and it became responsible for fi tting out 

fl eets, checking cargoes, insuring ships and goods, collecting duties, and 

licensing navigation—all for the ultimate benefi t of merchants back home 

in Spain.

 During his fi rst year or two as landholder, Cortés directed Indian la-

borers on his rural estates to sow crops like corn, beans, and chiles whose 

growing requirements were completely familiar to natives. But the invad-

ers who had long survived on foods from these and other Indian plant-

ings now yearned for European foodstuffs. In no time apple, peach, pear, 

plum, and citrus orchards had been established and were starting to bear 

fruit. Mediterranean vegetables such as carrots, caulifl owers, turnips, 

horseradish, and lettuce were not only being grown on various estates, but 

as early as 1526, surplus produce was available for sale in the markets of 

Mexico City, and urban grocery prices were beginning to plummet.

 Of all European fare, bread was most sorely missed. A humid climate 

precluded decent wheat harvests for the fi rst generation of transplants liv-

ing on the islands, and so they had to make do with bizcochos—tough dry 

wafers concocted in the bakeries of Seville and shipped to the settlements. 

Tortillas made from corn possibly were a grudgingly acceptable substitute 

at fi rst, but Castilian wheat bread, not thin corn patties nor weeks-old 

hardtack, was the foundation for Spanish cuisine, and raising wheat in the 

newly won territory promptly became a cultural imperative. Fortunately, 

cool, moist winters and warm summers of the Valley of Mexico proved 

conducive, if not ideal, for growing wheat, and Cortés had his Indian la-

borers planting it shortly after receiving his fi rst shipment of seed grain. 

From then on most Spaniards were able to enjoy fresh leavened bread, and 

wheat bread regained its accustomed culinary prominence as the colonial 

empire swelled.

 Ever the one to seize on any new pursuit promising monetary return, 

the governor lit on the idea of silk production. With an eye to future prof-

its, he introduced Old World mulberry trees onto his plantations around 

1523, and at least one shipment of European silkworm eggs arrived about 

this time. Mulberries are also native to Mexico; in fact, Sahagún men-

tioned them among numerous fruits Montezuma served to Spaniards at 

his banquets. Thus the fi rst silkworms imported from Spain were fed on 

leaves gathered by Indians from wild trees on nearby hills, then brought 

to silkworm raising houses on the Spanish estates. Both native mulber-

ries and two introduced orchard-grown species—white mulberry (Morus 
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alba) and black (M. nigra)—were palatable food for silkworms, but 

eventually the effi ciency of growing mulberries on plantations rather than 

counting on a dwindling supply of trees in the wild became apparent.

 Within a few years after the initial plantings, Don Martín Cortés, the 

conquistador’s only legitimate son, entered into an agreement with the 

viceroy to plant 100,000 trees in the vicinity of Oaxaca. By the 1540s, silk 

weaving had become a highly organized profession in the Mexican capital, 

and for a time, as the industry spread over central and southern Mexico, 

it appeared that silk culture was destined to become one of the country’s 

most profi table ventures. As it turned out, it did rival gold mining for a 

few years, yet the boom in Mexican silk manufacture failed to last even fi ve 

decades; by 1590 mass-produced Chinese silk imported directly to Mexico 

from the Philippines fl ooded the civilized world and essentially killed the 

budding Mexican industry.

 Two crops dear to the Spanish, grapes and olives, fared poorly during 

the early 1500s. Both require cool winters and so were unsuited to the Ca-

ribbean or Mexican lowlands. Summer rains of sunny inland Mexico re-

sulted in Sevillian grapes too bland for making good wine, and olive trees 

tended to produce luxuriant foliage but little fruit. Both crops, however, 

later became hugely successful in Peru and Chile. Viticulture eventually 

fl ourished in parts of northern New Spain, but olives grown for commer-

cial oil production never truly thrived in colonial North America, lead-

ing Alexander von Humboldt to observe, “The olive-tree is very rare in 

all New Spain; and there exists but a single olive plantation, the beautiful 

one of the Archbishop of Mexico, situated two leagues south-east from 

the capital”—a statement that somewhat exaggerated actual conditions. 

By 1803, when Humboldt made his excursion into the Mexican interior, 

olives were being cultivated for local oil consumption on Pueblo and mis-

sion lands far to the north, including California.

 Casks of wine and olive oil regularly arrived in the holds of ships from 

the mother country, and the rulers of Spain, prodded by Castilian growers 

and merchants, enacted regulations administered through the Casa de la 

Contratación to ensure that this arrangement persisted indefi nitely. Dur-

ing the fi rst two centuries of Spanish rule, edicts from the king forbade 

planting of vines in New Spain—one going so far as to demand rooting up 

existing vines in the northern provinces (an order never obeyed). 

 One category of food that didn’t have to be imported was meat. The 

Spanish love for pork was satisfi ed in short order with the arrival of pigs 

from the West Indies not long after the fall of Tenochtitlán. Pigs that es-
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caped from captivity multiplied on their own and soon were overrunning 

the countryside surrounding towns where Spaniards had been granted 

encomiendas. They became such a nuisance in Mexico City that the gov-

erning body had to pass an ordinance to keep them off the streets. Chick-

ens, too, were brought in from the start, providing settlers with one more 

choice of fowl in addition to domesticated turkeys and ducks readily avail-

able from Aztec sources.

 Although they did add a bit of mutton to the daily larder, sheep, when 

left to their own resources, managed less well in the Valley of Mexico than 

pigs; goats, however, were hardier and adapted to a wider range of envi-

ronmental conditions. Cattle reproduced slowly at fi rst, but all this would 

change dramatically in the following decades when conquest and coloni-

zation moved north.

expansion beyond the valley of mexico

The nearly frost-free valleys south of the great metropolis were populated 

by roughly three-quarter million Aztecs who had been subdued by Cortés 

in a series of bloody battles that took place before Tenochtitlán’s fall. En-

comienda districts were centered in Cuernavaca and other towns in what 

today is the state of Morelos. Year-round warmer climate at these lower 

elevations favored crops like sugarcane (canes for transplanting imported 

directly from Cuba), fi gs, and even date palms. It was in the valleys of Mo-

relos, too, where cultivation of Old World hemp and fl ax was probably 

fi rst attempted on the American mainland. By the 1530s both European 

imports were being grown for cordage on the Cortés estate at Cuernavaca 

(despite the fact that perfectly adequate cordage had long been manufac-

tured from the fi brous leaves of maguey by Aztecs and most other Indian 

cultures in Mexico).

 Spanish-run orchards in Morelos featured pomegranate, quince, and 

pear trees, and especially citrus—oranges, limes, lemons, and citrons. At 

least one kind of native American fruit tree, one of a group known as sapo-

tes, was also grown in these orchards. Most likely this was the white sapote 

(Casimiroa edulis), a large tree bearing mango-sized, sweet, soft fruit that 

had been domesticated centuries earlier by Indians residing in the interior 

of Middle America. My impression is that by the late 1530s the region was 

supplying most of the fruit destined for Mexico City, two or three days’ 

journey north—fruit periodically freighted on the backs of Indians. Ex-

cept for the mode of transportation and the time it took, this is precise-
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ly the situation prevailing to this day in the charming, verdant valley of 

Cuernavaca.

 The technique of grafting new wood tissue to old to speed up the pro-

cess of propagating certain kinds of fruit trees—developed in the Middle 

East long before the birth of Christ and perfected during the Moorish oc-

cupation of Spain—must have played a vital role in the success of those 

early New World orchards. As a matter of fact, Aztecs probably knew the 

procedure, for their Nahuatl language appears to include a word for graft-

ing. But if the fi rst Spaniards on the scene ever observed this practice, it 

was never recorded. Indeed, one friar, Toribio Motolinía, who had been 

sent from Spain to Mexico in 1524, related how Franciscans “taught many 

the art of grafting; which explains why today [he penned this in the late 

1530s] there are many excellent orchards and why there are going to be 

more. Seeing that the soil produces a hundredfold of what is planted in 

it, the Spaniards are giving much attention to planting and grafting good 

fruits and valuable trees” (Motolinía, 1951: 276).

an agri-social experiment

The main route from the port of Veracruz to the interior crossed a broad, 

fertile plain where native agriculture prospered and where Spaniards en 

route to the capital couldn’t help but anticipate tremendous potential 

for growing their own crops. But instead of following the usual custom 

of issuing encomiendas to men of rank, the colonial government chose to 

establish a new community populated with less wealthy Spaniards who 

would themselves work the soil. (By now streams of emigrants were arriv-

ing from the Indies where the sugar-based economy was providing fewer 

opportunities for middle-class farmers.) Franciscan friars, among them 

Toribio Motolinía, had already been urging the government to create 

towns in which “many Christians who now go about idle and vagrant can 

be brought together to give an example to the Indians of Christianity and 

work as in Spain.” And so Puebla was founded in 1531, an experiment in 

which the work force was to be comprised of Spaniards, with only a little 

help from Indian labor.

 Motolinía’s history, written between 1536 and 1541, glowingly portrayed 

his image of the Puebla undertaking as a mighty success:

Fruit trees of every kind prosper extremely well, especially pomegranates, 

and in the fi elds wheat is harvested during most of the year, which in the 
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cold region is not done more than once a year, as in Spain. But in the low-

lands of which I am speaking, they sow and harvest when they please, be-

ginning as soon as the weather is warm, because the frosts are not harmful 

and there is an abundance of good water. (Motolinía, 1951: 324)

[And again—] In this valley melons are grown, as well as various kinds 

of cucumbers, and all those kinds of vegetables that are raised in the tem-

perate climate, for in this valley the climate is similar to that of the hot 

region in only one way, namely that the frost does not injure the crop. 

(Ibid.: 327)

 Alas, Motolinía’s words proved wishful thinking, and the trial social 

program at Puebla, whereby a community of small farmers might com-

pete alongside the prevailing encomienda system of forced Indian labor on 

huge landholdings was, in fact, doomed. In truth, the new settlers had little 

incentive to work the fi elds themselves, and within a few years most had 

abandoned their plots and moved on to other pursuits. Any lasting effects 

that might have resulted from this one-time experiment were summed up 

most succinctly by anthropologist Hans Prem: “The subsequent evolution 

of Spanish Colonial agriculture took its inspiration not from Puebla, but 

from Cortés.”

 Nevertheless, under the entrenched Spanish pattern of land owner-

ship and management, the Puebla basin did become an extraordinarily 

productive farming region; soil here is light and fi ne-textured, a product 

of bygone cycles of ash eruptions from Popocatéptl and other nearby vol-

canoes. In terms of wheat production, Puebla became the breadbasket for 

a signifi cant part of the country as well as a center for raising vegetables 

and fruit—especially citrus fruits and fi gs—and Puebla remains one of 

Mexico’s principal agricultural regions to this day.

traditional native culture endures

It would be a mistake to presume that a takeover of Indian lands and 

people was universal, even within the Valley of Mexico where Spanish 

population and control were concentrated. Although a vast area contain-

ing the shallow network of lakes that once surrounded the former Aztec 

capital had been fi lled in or drained, the Xochimilco district just south of 

the municipality survived as a swampland devoted to high-intensity ag-

riculture practiced by natives using traditional methods. Whether Span-
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ish landlords didn’t comprehend the agricultural value of this acreage (or 

possibly were dubious over their own prospects for overseeing chinampa 

farming) or whether they believed Indians deserved to retain jurisdiction 

over some of their most productive land, is impossible to say. Whatever 

the reason, none of this district was granted to individual colonizers; here 

Aztecs remained in control over their villages and farms. Indeed, when one 

Aztec landowner needed to sell some of her land in the 1570s, she specifi ed, 

“Spaniards are not to buy these chinampas . . . but only citizens here.”

 Elsewhere, the newcomers exerted little infl uence over what indigenous 

people cultivated for themselves or what they ate. Whereas European diets 

were characterized by a patchwork of staples, American natives were uni-

fi ed by their reliance on corn, and foods based on American corn, not Old 

World wheat or other grains, continued to be the mainstay for virtually 

all Indian cultures in Mexico and the Southwest—right up through the 

twentieth century.

 In some cases Indians wanted absolutely nothing to do with Spanish 

crops. One group of Spaniards petitioning the king for tighter regulations 

over natives observed, “It has been learned by experience that in many 

towns that were under encomiendas, when the Spaniards died and the 

towns were placed under the rule of your Majesty, vines and fruit-trees 

and orchards and mulberries and other crops and cattle that were left 

there were torn out and cut away by the Indians themselves, so that no 

vestige or sign remained” (Hackett, Vol. 1, 1923: 137).

 Yet exceptions to Indian avoidance of growing Old World produce 

abounded, particularly when it came to orchard fruits—logical, since hor-

ticultural techniques for producing peach or pear trees from seed differed 

little from those employed for native sapotes or avocados. Nor would the 

taste of this new, succulent produce have been all that strange to a people 

used to such a wide selection of wild and cultivated fruits. But we can only 

speculate that imported Old World cherries may have been adopted by the 

same Indian farmers who were already used to growing American capulín 

cherries or Old World plums by growers of plums native to Mexico; such 

specifi cs are absent from sixteenth-century documents. Notwithstanding, 

by mid-century certainly all four could be found in orchards within a hun-

dred miles of the Mexican capital.

 On the whole, though, during the fi rst generation of occupation, Old 

World agriculture and its products intruded only slightly on Indian life in 

the outlying countryside, even in villages where Spaniards were solidly in 

control of local government. The truth of the matter is the Spanish agro-
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system had to compete with a versatile and fi ne-tuned indigenous agricul-

tural package, one in place long before conquistadors appeared.

 For example, in Tlaxcala, an Indian city north of Puebla, we learn 

that just about all foodstuffs then being sold in local markets were pre-

Columbian Aztec fare. This gleaned from an edict of market prices de-

creed by a Spanish judge who had been directed to make an inspection of 

the district. On his list, distributed to the Indians in 1545, note that only 

chickens and their eggs were commodities initially from Spain.

One good turkey hen is worth 100 full cacao beans, or 120 shrunken 

cacao beans.

A turkey cock is worth 200 cacao beans.

A grown Castilian hen is worth 40 cacao beans.

A rooster is worth 20 cacao beans.

A young chicken is worth 15 cacao beans.

A hare or forest rabbit is worth 100 cacao beans each. 

One turkey egg is worth 3 cacao beans.

A chicken egg is worth 2 cacao beans.

An avocado newly picked is worth 3 cacao beans . . .

One large tomato will be equivalent to a cacao bean.

A local green chile, newly picked, 2 for 1 cacao bean; when fully ripe, 

4 for 1 cacao bean.

A newly picked prickly pear cactus fruit is equivalent to one cacao 

bean. . . .

A large sapote fruit, or two small ones, is equivalent to a cacao bean.

A large salamander is worth 4 cacao beans, a small one is worth 2 or 

3 cacao beans. (Anderson et al., 1976: 209, 211)

 (Remember, beans from the cacao tree were used for money during 

Aztec times; clearly, the native citizens of Tlaxcala had yet to convert to 

pesos.)

plantways to the north

Military thrusts were directed south toward Central America, but those 

endeavors seldom resulted in European settlements of any standing. 

Spanish colonizers generally avoided the south because of its lack of mate-

rial riches, its dense native populations, and what was commonly consid-

ered to be an unhealthy climate for Europeans.
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 Land north of the Valley of Mexico, on the other hand, seemed more 

hospitable, and eventually the lure of precious metals proved to be an irre-

sistible force. The fi rst real drive, led by Cortés himself in 1523, reached the 

region drained by the Pánuco River, two hundred miles north of Mexico 

City. Here one hundred thirty soldiers beat back resident Huastec Indians 

and founded a small town in the hope it might become a center for mining 

and agricultural prosperity. Gold was never discovered anywhere near, 

however, and little is known of how the soldier-colonizers fed themselves 

other than on imported swine.

 During the next decade settlers of Pánuco seemed to rely mainly on 

tribute from local Huastecs. Corn, sweet potatoes, beans, pineapples, 

sapotes, ducks, turkeys, and fi sh were listed as tribute items by Spanish 

inspectors who visited the settlements in the early 1530s. The climate in 

these lowlands so close to the sea was comparable to that of the Caribbean, 

so European crops that might succeed were those that had fl ourished 

in Hispaniola and Cuba: bananas (especially starchy cooking varieties 

known as plantains), sugarcane, citrus, and vegetables such as melons and 

cucumbers, but not grains, grapes, or olives. Indirect evidence suggests 

oranges and pomegranates were propagated, for it was recorded that the 

building housing the local administrators was made from timbers of those 

very trees.

 Land beyond Pánuco was the domain of aggressive, roving nonagri-

cultural Chichimec tribes and held little promise for wealth of any kind, 

dead-ending further settlement north of Pánuco for the near future. Nev-

ertheless, the region did contribute two legacies—one an embodiment of 

evil, the other an innovation that became one of the enduring metaphors 

for the American West.

 Four years after the Pánuco colony was founded, Nuño de Guzmán, 

who was to make his mark in history as arguably the cruelest of all con-

quistadors in New Spain, was appointed governor. Livestock was badly 

needed, and colonists petitioned their governor to procure some horses 

and cattle. To obtain them from Cuba, Guzmán instigated a scheme of 

rounding up Huastec Indians as slaves to be shipped across the gulf and 

sold in exchange for Caribbean livestock. In the end Pánuco became 

known to most of the world as a notorious slaving center and for little 

else.

 But something else was going on here. The hundred or so cows and 

bulls obtained from slave trade in 1530 multiplied more than a thousand-

fold during the next ninety years. This region with its wooded plains and 
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map 5.1
New Spain’s Northward Expansion

well-watered rolling hills was ideal for raising horses, too—close to ten 

thousand of them by 1620. Eminent cultural geographer William E. Doo-

little has pieced together a scenario for Pánuco as the birthplace in the 

New World for herding open-range cattle by men on horseback. He has 

seized on the fact that many of Pánuco’s immigrants came from the Las 

Marismas region of Spain where environmental conditions were similar 

to those of the new Spanish settlements and where open-range herding 

was prevalent (as it was not in most other parts of the Iberian Peninsula). 
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Doolittle has concluded that Spaniards with horse-herding knowledge 

originally acquired in Las Marismas introduced the practice to Pánuco. 

He has further shown how, in the 1580s, this approach to managing live-

stock, including rounding up stray cattle from horseback, migrated north 

from Pánuco to new encomienda settlements within a day’s ride or two 

of the Rio Grande. These settlements eventually became the springboard 

for Spanish expansion into Texas where horse-driven cattle herding and 

cattle drives would one day become an institution. Popular and scholarly 

belief has long held that the migration of open-range cattle ranching into 

Texas was centered far inland across the Mexican highlands. Doolittle 

now makes a highly plausible case for Pánuco as the place where herding 

cattle from horseback and, indeed, cowboys originated in New Spain and 

the center from which it spread to the American Southwest.

 On the whole, Spanish colonization surged northward, not as a result 

of military escapades aimed at conquest and subjugation but through 

methodical administrative takeover of land and people who were by na-

ture unwarlike and had little stomach for armed resistance. Most natives 

residing outside the Valley of Mexico who didn’t happen to be Aztecs 

were, after all, used to having their lives ruled by outsiders and to paying 

never-ending tribute to distant authority. Spanish acculturation was bit 

by bit achieved, in the words of geographer Elinore Melville, through “en-

comenderos, missionaries, and royal offi cials, the classic troika of Spanish 

conquest and settlement.”

discoveries of silver accelerate 
spanish migration

The Valle del Mezquital along the Tula River directly north of the Valley 

of Mexico was occupied in this way during the 1530s, and the Bajío region 

further north and west was settled in similar fashion a decade later. But 

the real impetus for northward territorial expansion came in 1546 with the 

discovery of a fabulous lode of silver in some arid, barren hills almost half-

way between the capital of New Spain and the Rio Grande—a place called 

Zacatecas. The rush was on, and within a few years mines were opening in 

one district after another on the eastern slope of the Sierra Madre Occi-

dental and eastward—country that up to that time had been only sparsely 

occupied by hunter-gatherer Indians constantly on the move.

 Most mining centers were situated in rough terrain where soils were 

marginal—land largely unsuited for agriculture. Food for booming popu-
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lations of miners and those who supplied goods and services at the camps 

had to be imported from where it was being grown on the plains. Herds 

of cattle and sheep were driven north to feed the burgeoning camps, some 

of which were gradually transformed into small (though often temporary) 

cities. Mule trains on the north-south camino real packed in wheat along 

with barley, which was being successfully cultivated in the cooler, more 

arid country at higher elevations.

 By now, foreign grain crops, most likely including oats and a little rye, 

were being raised along with corn on Spanish estates in central Mexico. 

One predicament, however, was getting Indians to agree to sow European 

grains alongside the usual plantings of corn in their small fi elds. No little 

persuasion was required to convince people who much preferred the taste 

of corn in its numerous prepared forms that wheat was an equally accept-

able grain. Another obstacle was the diffi culty of growing the Spaniards’ 

single most coveted crop in the cooler highlands where winters were long 

and dry, and where spring and early summer months were often moisture-

defi cient. Corn did fi ne here, but wheat required supplemental watering. 

Spanish farmers accustomed to dry-farming wheat in regions where win-

ters were rainy back home in Spain had to readjust their thinking.

 In the long run, Spanish landlords realized their best chance of generat-

ing harvests of summer wheat (sown during early spring) and, particular-

ly, winter wheat (sown in late fall) was to irrigate fi elds whenever rainfall 

was defi cient. By the mid-1500s, they had begun construction of a network 

of irrigation canals that eventually resulted in the plains of Bajío surpass-

ing the Puebla region as the largest wheat producing area in New Spain. As 

a matter of fact, the Bajío has retained its position as the top granary in all 

of Mexico right up to the present.

 As the century progressed, sugar production matured into a mainland 

industry to be reckoned with. Of course honey, traditionally collected by 

Mayan beekeepers and transported in the form of tribute north to the Az-

tec capital, was available to the postconquest settlers. But from the start, 

Spanish expectations for sweetening their food and beverages far exceeded 

the supply of native honey. To meet this craving, refi ned sugar from long-

established mills on the West Indian islands had to be shipped across the 

sea to Veracruz, then hauled up to mainland distribution points.

 Hernán Cortés, ever the astute entrepreneur, couldn’t help but seize 

the opportunity to grow cane for profi t, and within two years of the fall 

of Tenochtitlán he was directing the planting of the fi rst sugarcane on his 

vast estate. This enterprise turned out to be eminently successful, and at 
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the time of his death in 1547, Cortés was unsurpassed as a manufacturer of 

sugar in New Spain. By then his extensive cane fi elds and water-powered 

mills in the valley of Cuernavaca were turning out some 150,000 pounds 

of sugar per year, a huge operation by standards of the day. After mid-cen-

tury, sugar plantations became a priority wherever Spaniards settled lands 

with suffi cient rainfall and plenty of hot sunshine—mostly at lower eleva-

tions, but a good number in the interior. Rather than being exported back 

to Europe, most sugar produced on the mainland was consumed there by 

a proliferating Spanish population and increasingly by natives who had 

begun to acquire a taste for the sweetener.

ranching in the new world

In the 1530s, publication of a law opening up land suitable for pasturing 

sheep and cattle to both Spaniards and Indians provided impetus for a 

myriad of livestock ventures. This law was in keeping with the principle of 

communal use of pastoral terrain—a doctrine that had prevailed in Spain 

for centuries. In New Spain, however, regulations making land available 

for potentially confl icting uses soon led to demands for private owner-

ship. Eventually the government formally granted or sold tracts of land 

to individuals, mostly men of wealth or potential colonists who could 

present claims based on their ancestry or former service to the crown. 

Transplanted Spaniards who formerly owned sheep or cattle back home 

undoubtedly claimed priority for these grants, since stockmen were tra-

ditionally held in high esteem in the Castilian hierarchy. An aristocracy of 

New World ranchers was in the making.

 Thus was born the concept of the estancia—typically a fairly mod-

est, privately owned livestock ranch acquired through a formal Spanish 

government grant. Estancias contrasted with the encomienda tribute 

and forced labor system so fi rmly in place. In most cases an encomienda 

owner, the encomendero, lived in the capital city, Puebla, or one of the 

other metropolitan centers and rarely saw his encomienda except when it 

came time to collect tribute or visit the countryside for a bit of recreation. 

Estancia holders, on the other hand, particularly those on the northern 

high plains hundreds of miles from the nearest town of any size, tended to 

take up permanent residence on their property.

 Up north the most affl uent landlords, many of whom had gotten their 

start as encomenderos, poured money generated from livestock operations 

into impressive, sometimes palatial, living quarters and into acquiring 
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more and more land, creating huge estates known as haciendas. Owners of 

most haciendas tried to achieve operational self-suffi ciency through diver-

sifi cation. Wheat farms and miscellaneous other agricultural enterprises, 

including the usual mix of farm animals, were part of the total package. 

Of course, most actual work on these spreads, whether large or small, was 

done by Indians—in the capacity of low-wage-earning servants or labor-

ers, as sharecroppers, even as slaves.

missions promote the spread of 
mediterranean gardens

As estancias, great haciendas, and other agricultural estates appropriated 

more and more land during the last half of the sixteenth century, missions, 

most of them Franciscan, were established where opportunities existed to 

bring the Catholic faith to natives. What is more, for all intents and pur-

poses the church had become the most effective disseminator of European 

crops and agricultural techniques in the New World. In their volume, 

Middle America: Its Lands and Peoples, Robert West and John Augelli suc-

cinctly describe how missions contributed to the advance of Old World 

agriculture:

Around every religious establishment in Mexico and Central America, 

the Spanish priests made fruit and vegetable gardens, a tradition of west-

ern European Catholic clergy. Their gardens served as colonial experi-

ment stations and from them the priests spread European horticulture, 

especially among the highland Indian farmers. The cultivation of fruit 

trees, such as peach and apple, was admirably suited to the Indian way of 

farming. By the same process, Old World irrigation techniques and some 

agricultural instruments such as the hoe, spade, ax and, possibly, the plow 

were introduced into Indian culture. (West and Augelli, 1966: 278)

 Kitchen gardens were an integral part of each hinterland mission or 

monastery as well as many churches and cathedrals in the larger Span-

ish cities. Fruits and vegetables, less likely to have played much of a role 

in farm programs of grain-oriented countryside estates, were routinely 

planted in church kitchen gardens. Unfortunately, pre-1580 location-by-

location records for the northward advance of Mediterranean crops are, 

for all practical purposes, nonexistent; early agricultural accounts tend to 

focus exclusively on grains or other produce associated with the affl uence 
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TABLE 5.1. ARRIVALS OF OLD WORLD CULTIVATED UTILITARIAN PLANTS IN MEXICO

x = Introduced to Caribbean by Columbus, Second Voyage, 1493
+ = Introduced to Caribbean Post-Columbus, 1496–early 1500s

Grains

barley x mid-1500s Tlaxcala Szewczyk 1976

millet 1500s unspecifi ed 
location in Mexico

Super 1988

oats 1575 unspecifi ed 
location in Mexico

Lee 1947

rice + 1600s Michoacán R. C. West 1949

rye mid-1500s unspecifi ed 
location in Mexico

Puente y Olea 
1900

sorghum 1700s unspecifi ed 
location in Mexico

Sauer 1993

wheat x 1523 Morelos G. M. Riley 1973

Leaf Vegetables

artichoke + pre-1580 Valley of Mexico Acuña, Vol. 7, 1986

cabbage x 1538 Mexico City Díaz 1984

chicory pre-1580 Valley of Mexico Acuña, Vol. 6, 1986

cress, garden pre-1580 SE of Oaxaca Acuña, Vol. 2, 1984

endive pre-1580 Valley of Mexico Acuña, Vol. 7, 1986

lettuce x 1526 Mexico City Super 1988

spinach pre-1580 Valley of Mexico Acuña, Vol. 7, 1986

watercress pre-1580 Texcoco Acuña, Vol. 8, 1986

Stem Vegetables

asparagus pre-1580 occasional in 
central Mexico

Acuña 1984–1988

cardoon pre-1580 occasional in 
central Mexico

Acuña 1984–1988

caulifl ower 1526 Mexico City Super 1988

celery 1750s–1760s Sonora Nentvig 1980

Plant Introduced to 
Caribbean

First Date 
Cited for 
Mexico

Place Literature 
Citation
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leek x pre-1580 Valley of Mexico Acuña, Vol. 6, 1985

Root Vegetables

beet x pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

carrot + 1526 Mexico City Super 1988

garlic + 1530s Puebla vicinity Motolinía 1951

horseradish 1526 Mexico City Super 1988

onion x pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

parsnip pre-1580 Valley of Mexico Acuña, Vol. 7, 1986

radish x pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

turnip + 1526 Mexico City Super 1988

“Fruit” Vegetables

cucumber x 1530s Puebla Motolinía 1951

eggplant + 1530 Puebla Motolinía 1951

Legumes

black-eyed pea 
(cowpea)

1690s Kino missions, 
NW Mexico

Kino 1948

broad bean (fava) x mid-1500s throughout central 
Mexico

Paso y Troncoso 
1905

garbanzo 
(chickpea)

x 1530s Cuernavaca Romero Frizzi 
1991

lentil pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

pea 1730s Sonora Segesser 1954

vetch 1530s Cuernavaca Romero Frizzi 
1991

Stone Fruits

apricot pre-1580 occasional in 
central Mexico

Acuña 1984–1988

cherry, Old World pre-1580 occasional in 
central Mexico

Acuña 1984–1988

Plant Introduced to 
Caribbean

First Date 
Cited for 
Mexico

Place Literature 
Citation
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mango early 1800s unspecifi ed 
location in Mexico

Popenoe 1974

nectarine 1500s Valle del Mezquital Melville 1994

peach 1530s–1540s Valley of Mexico Prescott 1860

plum + 1530s Puebla Motolinía 1951

Citrus Fruits

citron x 1531 Cuernavaca G. M. Riley 1973

lemon x 1531 Cuernavaca G. M. Riley 1973

lime x 1531 Cuernavaca G. M. Riley 1973

orange, sweet x 1518 Veracruz Webber 1943

orange, sour or 
Seville

+ 1531 Cuernavaca G. M. Riley 1973

shaddock 
(pummelo)

pre-1580 E. and W. coast 
tropics

Acuña 1984–1988

Other Orchard Fruits

apple 1536 Texcoco H. F. Cline 1966

date palm + 1530s–1540s valleys in Morelos G. M. Riley 1973

fi g + 1530s Valle de Atlixco Paredes Martínez 
1991

jujube mid-1500s unspecifi ed 
location in Mexico

Puente y Olea 
1900

medlar mid-1500s unspecifi ed 
location in Mexico

Puente y Olea 
1900

olive x 1530s Valle de Atlixco Paredes Martínez 
1991

pear 1536 Texcoco H. F. Cline 1966

pomegranate + 1530s Valle de Atlixco Paredes Martínez 
1991

quince + 1536 Texcoco H. F. Cline 1966

Other Fruits

banana + 1520s Mexican Gulf 
Coast

Super 1988

Plant Introduced to 
Caribbean

First Date 
Cited for 
Mexico

Place Literature 
Citation
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grape x 1529 valleys in Morelos G. M. Riley 1973

melon x 1530 Puebla Motolinía 1951

watermelon pre-1580 Veracruz Acuña, Vol. 8, 1986

Nuts

almond + 1530s–1540s Valley of Mexico Prescott 1860

chestnut, Spanish mid-1500s unspecifi ed 
location in Mexico

Puente y Olea 
1900

walnut, English pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

Culinary or Medicinal Herbs

borage pre-1580 Valley of Mexico Acuña, Vol. 7, 1986

chive pre-1580 Texcoco Acuña, Vol. 8, 1986

coriander + pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

fennel pre-1580 NW of Oaxaca Acuña, Vol. 3, 1984

lavender 1630s Parral Boyd-Bowman 
1972

mallow 1750s–1760s Sonora Nentvig 1980

marjoram 1750s–1760s Sonora Nentvig 1980

mint + pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

oregano pre-1580 occasional in 
central Mexico

Acuña 1984–1988

parsley x pre-1580 throughout 
colonial Mexico

Acuña 1984–1988

rosemary + 1630s Parral Boyd-Bowman 
1972

rue 1750s–1760s Sonora Nentvig 1980

Culinary or Medicinal Spices

anise pre-1580 occasional in 
central Mexico

Acuña 1984–1988

caraway 1730s Sonora Segesser 1945

castor bean 1750s–1760s Sonora Nentvig 1980

Plant Introduced to 
Caribbean

First Date 
Cited for 
Mexico

Place Literature 
Citation
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cumin 1750s–1760s Sonora Nentvig 1980

ginger pre-1580 NW of Veracruz Acuña, Vol. 5, 1985

mustard, black + pre-1580 throughout 
colonial Mexico

Acuña 1984—88

saffron 1790s Bajío region Murphy 1986

tamarind late 1700s Michoacán Romero Frizzi 
1991

Miscellaneous Food and Beverage Plants

coffee 1730s unspecifi ed 
location in Mexico

J. D. Sauer 1993

sesame + 1600s Parral R. C. West 1949

sugarcane x 1523 Morelos G. M. Riley 1973

Fiber Plants

fl ax + 1530 Cuernavaca Prescott 1860

hemp + 1530 Cuernavaca Prescott 1860

Dye Plants

indigo 1530s–1540s lower elevations in 
Mexico

Prescott 1860

woad, dyers 1537 Jalapa McAlister 1984

Miscellaneous

alfalfa + mid 1500s unspecifi ed 
location in Mexico

Puente y Olea 
1900

mulberry 1523 Morelos G. M. Riley 1973

Plant Introduced to 
Caribbean

First Date 
Cited for 
Mexico

Place Literature 
Citation

Note: This table provides the earliest date, place and author citation for Old World 
plant introductions on the Mexican mainland as refl ected by the literature; actual 
earlier dates and different places are probable for many of the plants.
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of a landowner, mission, or region. But church-managed kitchen gardens 

must have featured most of the fruits and vegetables already known to 

have reached the Mexican mainland—asparagus, beets, cucumbers, egg-

plants, lettuce, melons, watermelons, onions, garlic, and radishes along 

with rosemary, coriander, parsley, and other herbs.

 The church also appears to have been responsible for introducing the 

concept of Old World–style formal fl oral gardens to New Spain. Aztecs 

had long esteemed fl owers and ornamental gardens, but when colonists 

fi rst arrived on the scene, it’s highly unlikely they had much energy or 

desire for growing anything that didn’t serve to feed or clothe them, or 

cure their ills; accordingly, early colonial documents omit references to 

nonutilitarian gardens. European monks and friars, on the other hand, 

brought with them a tradition of Spanish cloister gardens, an integral part 

of a daily routine incorporating many moments programmed for relax-

ation or meditation.

 Modeled after gardens that were traditional components of monas-

teries in Castile (and which by the end of the fi fteenth century contained 

Moorish design elements), these walled-in places for retreat were beauti-

fully landscaped with stone paths and benches. A central fountain some-

figure 5.1
Courtyard garden in church, Parroquia de San Luis Obispo, at Texcoco, established 

in late sixteenth century. (Photo by author)
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times poured water into narrow lateral canals, dividing the growing area 

into quadrants. Cloister gardens that happened to have been developed 

by clergy from the Carmelite Order typically contained another special 

feature. This was the “Chamber of Secrets,” consisting of an open stone 

vaultlike structure that could funnel the sound of a barely whispered 

human voice from one corner to the opposite corner where it would be 

clearly audible to a seated priest. Floral gardens built strictly for religious 

functions added one more European touch to New Spain. They seem to 

have embodied highly stylized designs—more formal than the magnifi -

cent royal spreads previously maintained by Aztec lords.

 I am unaware of any compilation of fl ower plants in those sixteenth-

century cloister gardens; nor is it known if plants such as dahlias or zinnias 

native to Mexico and cultivated by Aztecs were included. But ornamentals 

from the Old World—for example roses, carnations, lilies, and amaryllis, 

which were among the earliest species crossing the Atlantic with assorted 

crop plants—are probable candidates. Indeed, roses and carnations from 

Spain already were favorites among Indians and Spaniards alike.

 Besides pioneering a new style of American garden, the religious orders 

introduced an art form that venerated plants having sacred connections, 

figure 5.2
Courtyard of sixteenth-century convent at Huaxtepec, Mexico. (Photo by author)
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either Christian or, surprisingly, Aztec. These were the large-scale mu-

rals painted on walls of dozens of Mexican monasteries in the late 1500s. 

Rediscovered four centuries after their creation, the recently uncovered 

murals depict in exquisite brush strokes lush plant life that in some cases 

relates to pre-Hispanic Indian painting in Mexico, in others to existing 

Renaissance murals in Spain. Among Old World plants incorporated in 

the murals were pomegranates (which would become the national em-

blem of Spain), roses, wine grapes, and acanthus—a prickly leaved plant 

that was associated with Christian punishment of sin. Altogether, twenty-

four plants have been identifi ed, most of them native to central Mexico 

and having roles in traditional Aztec culture. These garden mural paint-

ings are recognized today as one of the major contributions to art in early 

colonial Mexico.

 In succeeding chapters we return in greater detail to the signal con-

tributions of Spanish missions and missionaries toward colonizing as 

yet unfamiliar lands—to Franciscans who helped settle New Mexico and 

Texas and to Jesuits with their advance up through northwest Mexico into 

Arizona. But before revisiting the missionaries, let us turn to goings-on in 

the city.

life in the city

For Spaniards during that fi rst century, “the city” meant only one place: 

Mexico City. Regardless of ever-expanding mining, ranching, and farm-

ing activity along the frontier and throughout the Mexican interior, the 

capital was the preferred place of residence—the mandatory location for 

men of means or ambition. After old Tenochtitlán was razed, this teeming 

replacement metropolis along the edge of now partly drained Lake Tex-

coco and under the vigil of snow-capped volcanoes instantly became the 

most populous urban center in all the New World. Fed by emigration from 

Europe, nearly half the twenty thousand or so mainland immigrants lived 

there in 1560. Mexico City was, after all, seat of government and church for 

all New Spain as well as its hub of industry and commerce, and it benefi ted 

from direct economic ties to every other major population center on the 

mainland. Besides government and ecclesiastical offi cials, more than half 

the proprietors of the fi ve hundred or so outlying agricultural encomien-

das maintained their principal residence in the city, as did the owners of 

many far-fl ung mining fi rms.

 The wealthiest citizens could boast of palatial homes adorned with 
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sprawling, carefully tended gardens. When world traveler Thomas Gage 

passed through on his way to Chiapas in 1625, he glowingly described the 

grounds of one such residence:

The gardens belonging to this house might be of fi fteen acres of ground, 

divided into shady walks under the orange and lemon trees. There we had 

pomegranates, fi gs, and grapes in abundance, with the plantain, sapote, 

chicosapote, pineapple, and all other fruits that were to be found in 

Mexico. (Gage, 1958: 59)

 Emigrants from Spain weren’t the only outsiders who poured into 

Mexico City and the colonial provinces during the latter part of the six-

teenth century. Disregarding a general ban on foreigners, other Europe-

ans, especially Portuguese, were unobtrusively slipping into the mix of 

settlers from overseas. In addition, large numbers of black slaves were 

constantly imported from Africa; they served as personal servants to the 

wealthy, worked in mines, or were employed as laborers on farms and 

ranches. Slaves who saved up enough wages could purchase their free-

dom, and many eventually became commercial agriculturists on their own 

plots of land or on property they rented. Mulattoes, descendants of black 

and Spanish parents, usually had an economic advantage owing to their 

greater likelihood of being accepted in mainstream society.

 It should come as no shock to learn that a shortage of Spanish women 

prompted lonely Spaniards to marry Indians. Occasionally a woman from 

a high-caste Aztec or other prominent Indian family was matched with a 

prosperous Spaniard who had failed to persuade his wife back in Spain to 

cross the Atlantic. As time went on, mestizos, offspring of a union between 

Spaniards and Indians, comprised an increasingly signifi cant percentage 

of the overall population. Most mestizos, however, chose to maintain clos-

er relations with their Indian rather than their Spanish side, all too often 

remaining poor, uneducated, and somewhat culturally adrift.

 The times were such that few women held positions of authority ex-

cept as wives of the powerful. Yet there were exceptions. Most notable, 

perhaps, was Sor (Sister) Juana Inés de la Cruz, a nun who developed into 

one of the most profound thinkers of Mexico’s seventeenth century, as ex-

pressed through her poetry—works that were read and admired not only 

in Mexico, but worldwide everywhere Spanish was understood. When this 

woman of intellect was perceived as a threat to the church, she countered 

by drawing on the imagery of cooking an egg as she tried to justify her 
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scientifi c understanding of chemistry to an accusing bishop. “What could 

I tell you of the natural secrets I have discovered while cooking? . . . Had 

Aristotle cooked, how much more he would have written,” she declared. 

Despite her subtle tactic of linking science to a more acceptable female 

pursuit, Sor Juana was driven by the church to renounce her writing, and 

she died a few years later.

 Aztecs still largely populated the capital (perhaps outnumbering Span-

iards ten to one), though epidemics of European-borne diseases were 

taking an escalating toll on Indians all across central Mexico, particularly 

during the thirty years following the conquest. A good share of Indians 

who remained in the capital were employed either as low-wage earners 

or held in bondage. Many became domestic servants or were trained and 

apprenticed to the city’s craftsmen and tradesmen. Others continued 

their former way of life, tilling land holdings on the outskirts of town that 

remained under Indian ownership and transporting excess produce to 

market. Indian labor supplied almost all food, fuel, and fodder consumed 

in the metropolis at this time.

 In her revealing article, “Spanish Society in Mexico City After the Con-

quest,” historian Ida Altman painted perhaps the most comprehensive 

picture for English readers to date of sixteenth-century life and times in 

New Spain’s largest metropolis. Among the sundry trades and professions 

were the expected shopkeepers, doctors, pharmacists, tailors (as many as 

sixty of them by 1555!), bakers, construction workers, printers, artists, and 

what-all it took to serve the demands of an urban population during those 

bustling times. Naturally, Mexico City was headquarters for the grow-

ing numbers of Catholic religious orders in New Spain, and clergy more 

or less monopolized the teaching profession there and elsewhere in the 

country. That the University of Mexico opened its doors to classes in 1553 

speaks to the importance accorded to formal education. Finally—surprise 

of surprises—as the population and economy grew, government and the 

number of Spanish bureaucrats needed to manage it expanded at a faster 

clip than most every other occupation.

 Altman singles out hortelanos, or gardeners, who worked their plots 

alongside the main canal running down from the voluminous springs at 

Chapultepec, long the municipality’s primary source for water. These 

humble Spanish growers didn’t own the rich farmland they cultivated; 

rather, most of it was leased from wealthy landlords, just as was the case 

for hortelanos who worked similar small tracts back home in Spain. Since 

Aztecs with their much larger chinampa and other farmlands were slow 
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to convert to recently introduced crops, it can be assumed hortelanos 

specialized in raising leafy green Mediterranean vegetables such as let-

tuce, spinach, and cabbage; root vegetables including carrots, turnips, and 

horseradish; and a medley of European orchard fruits. Such familiar pro-

duce was relished by the city’s burgeoning Hispanic population, which, 

on the whole, seems to have disdained the equally nourishing and readily 

available native fare.

the viceroy’s banquet

Hortelanos and their produce must been in great demand as soon as word 

arrived in 1538 that Spain’s King Charles V had signed an important treaty 

with the king of France. The news of this event called for a colossal celebra-

tion in the capital—pageants, bullfi ghts, horse races, rounds of artillery, 

mock battles, and other festivities lasting for days. To top it off, the viceroy 

hosted a banquet for fi ve hundred or so of Mexico City’s Spanish elite.

 Bernal Díaz was there, and he described the lavish party in his history 

of the conquest, written a few years later. We learn that the outdoor setting 

for the feast, probably on the city’s main plaza, incorporated many trees in 

fruit with native birds fl ying from tree to tree and spotlighted by a fountain 

as well as a chained jaguar.

 Banquet viands, though, were far more European than Native Ameri-

can. Course after course featured an abundance of meat: roasted goat kids, 

baked hams, and chickens along with native rabbits, venison, doves, and 

quail (but no turkeys). Heads of hogs, calves, and deer were paraded in 

a grand presentation featuring a musical accompaniment with trumpets, 

wind instruments, guitars, and dulcimers. And in the courtyards below 

the upstairs banquet halls, young oxen stuffed with all sorts of game 

were roasted over huge fi re pits—the meat dispensed to the banqueter’s 

servants, just as was customary at contemporary banquets in Spain. 

Excepting for several unspecifi ed salads served as a fi rst course, there is 

hardly a mention of vegetables: turnips, garbanzos, cabbage, olives, and 

cardoons (an Old World edible thistle) are about the sum of it. Almonds 

and candied citron were served, and between heavy meat courses, “fruits 

of the land were consumed with gusto.” Diaz didn’t identify which “fruits 

of the land” were offered because he said it would “take too much space 

to relate.” All was accompanied by copious pourings of wine, both regular 

and spiced, and foamy chocolate for those Spaniards who had acquired 

the taste. With the exception of the chocolate, rabbits, venison, and native 
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fowl, most banquet ingredients had from the outset been delivered via the 

Mediterranean plantway. Not your typical frontier cuisine.

 Contrast this repast to the Aztec feast described in Chapter 2. That 

one, too, highlighted meat courses, but the Aztec selection seems much 

lighter, almost dainty: lobsters, sardines, frogs, tadpoles, salamanders, 

small birds, turkeys, winged ants, and locusts (to say nothing of sauced 

gophers). Sauces of chile, tomatoes, or plums balanced each meat and 

these dishes were served with corn in its countless forms, squash seeds, 

and many kinds of fruit. As we now know, a far healthier mix, if one can 

overcome modern taste prejudices.

champlain’s end-of-century observations

We are fortunate that Samuel de Champlain, whose mark in history is 

forever linked with French Canada, happened to be on an extended ex-

cursion (as a well-connected young tourist with the Spanish commercial 

fl eet to the American Indies) when the sixteenth century drew to a close. 

Although at the time outsiders other than Spaniards were forbidden to 

set foot in New Spain, Frenchman Champlain was given permission by 

the Spanish admiral of the vessel on which he traveled to undertake a 

month-long trek to Mexico City from the port of Veracruz while the ship 

was unloading cargo. He made careful notes during this outing, but his 

hand-written manuscript languished in a French library until the 1850s. 

Then it was rediscovered, translated into English, and published in a slim 

volume titled Narrative of a Voyage to the West Indies and Mexico in the 

Years 1599–1602.

 We learn from this Narrative that the beautiful City of Mexico im-

pressed him as a place “which I did not suppose to be so superbly built, 

with splendid temples, palaces, and fi ne houses; and the streets well laid 

out, where are seen large and handsome shops of the merchants, full of all 

sorts of very rich merchandise.”

 Again and again Champlain noted how much of the revenue generated 

in New Spain from silver mining or agriculture had to be returned to the 

king of Spain in the form of taxes. He also made clear how many of the 

Indians, whom he considered to be highly intelligent, continued to lead 

a lifestyle very much their own, even in those regions that had been colo-

nized for three-quarters of a century. These relatively independent Indi-

ans, in contrast to the many he saw who were under oppressive Spanish 

domination, still used cacao beans for money, sewed their cotton cloth 
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with thread fi bers from maguey cactus plants, and practiced their own re-

ligion. His description of making tortillas is classic:

The Indians use a kind of corn which they call “Mamaix”” [maize], which 

is of the size of a pea, yellow and red: and when they wish to eat it, they 

take a stone, hollowed like a mortar, and another, round, in the shape of 

a pestle: and after the said corn has been steeped for an hour, they grind 

and reduce it to fl our in the said stone; then they knead and bake it in this 

manner. They take a plate of iron, or of stone, which they heat on the fi re: 

and when quite hot, they take their paste, and spread it upon the plate 

rather thin, like tart-paste; and having thus cooked it, they eat it while 

hot, for it is good for nothing, cold, or kept. (Champlain, 1859: 31–32)

 Champlain’s observations help extend our understanding of agricul-

ture and gardens in central Mexico four hundred years ago. He describes 

seeing “level plains as far as the eye can see, with immense fl ocks of cattle, 

such as horses, mules, oxen, cows, sheep, and goats, which have pastures 

always fresh in every season” (Ibid.: 24). We learn that llamas had been 

imported from Peru and were being used for transporting goods and oc-

casionally for food.

 His Narrative singles out a few crops noted at the time of his visit:

In the said country, there are numbers of melons of strange size, which 

are very good; the fl esh is quite orange-colour; and there is another sort, 

of which the fl esh is white, but they are not of such good fl avour as the 

others. There are also quantities of cucumbers, very good; artichokes, 

good lettuces, like those called with us “romaines,” cabbages, and numer-

ous other kitchen herbs; also pumpkins which have red fl esh, like the 

melons.

There are also apples, which are not very good, and pears, of tolerably 

good taste, which grow there naturally. I think that if any one would take 

the trouble to plant these fruit trees in our climate, they would succeed 

very well. (Ibid.: 32–33)

 Observe that of the items on Champlain’s lists, only pumpkins grew on 

the American side of the Atlantic prior to 1492. Champlain also laments 

that viticulture had not taken hold:
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If the king of Spain would permit vines to be planted in this kingdom, 

they would fructify like the corn; for I have seen grapes produced from a 

stock which some one had planted for pleasure, of which every grain was 

as large as a plum, as long as half the thumb, and much better than those 

of Spain. (Ibid.: 24)

 As previously recounted, Columbus fi rst introduced European grapes 

to the Antilles, but they withered in the hot, wet lowlands. Cortés had 

waged a major campaign to promote viticulture on the mainland using 

cuttings imported directly from his father, a petty landowner who lived in 

the Extremadura district of Spain. He probably would have succeeded had 

his estates been situated in a drier, more hospitable climate where grapes 

might combine high sugar content with concentrated fl avor—the kind 

best suited for pressing into wine. Land favorable for growing such grapes 

did exist in places like Puebla and in isolated pockets on the northern 

frontier, but an incipient wine industry was thwarted by edicts from the 

Spanish king forbidding any serious commercial grape production in New 

Spain—a classic case of outright protectionism meant to favor the wine 

merchants of Castile. Even up north in the mining districts where viticul-

ture was destined to thrive, sixteenth-century workers had to be content 

with drinking costly wine imported from Spain. Well over a hundred years 

elapsed before El Paso (now in Texas) and Parras, Coahuila, would be cel-

ebrated for their homegrown wines and brandies.

figure 5.3
Typical manual wine press 

of colonial times. (Vangie 

Dunmire after López Linage, 

1989: 163)
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 As the century played out, all was in place for the next wave of colo-

nists. European fi eld crops, orchard fruits, and garden vegetables had 

accompanied Spaniards to the limits of the northern frontier. Spanish 

favorites like Old World fava beans (broad beans, as we known them) and 

chickpeas (today’s garbanzos), and probably cowpeas (black-eyed peas) 

and lentils, were prospering alongside several kinds of American beans 

in missionary gardens. Mediterranean melon and watermelon vines were 

interspersed with twining American squash plants in some of those same 

gardens. Cornfi elds, of course, were ubiquitous, but now, depending on 

local growing conditions, plots of wheat and barley could be seen dotting 

frontier landscapes wherever a mining or missionary settlement had been 

established.

 Historian John Super has asserted, “It is unlikely that any other region 

in the world in the sixteenth century had such a diversity of staples and 

abundance of animal protein as Spanish America.” The wealth of cultivat-

ed food plants provided a source of seeds to be collected and bagged when 

the time came to push on northward in the most ambitious undertaking of 

colonial expansion yet. That time was rapidly approaching.

Old World Pulses

Like their New World bean relatives, 
edible seeds of pod-bearing Old 
World legumes were essential food 
for many early farming cultures, and 
they continue to play a defi ning role 
in many Eurasian cuisines. In fact, peas, 
lentils, and garbanzos are among the 
most ancient plants known to have 
been cultivated in the Fertile Crescent 
region eight to ten thousand years ago. 
Garbanzos and lentils were planted in 
Spain around 4000 b.c.; peas appeared 
there a thousand years later.
  The garden pea (Pisum sativum) 

was a basic food for peasants in the Middle Ages. “Pease porridge hot, pease 
porridge cold . . .” refers to the gruel consumed almost daily by hungry 
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masses. Those were dried peas that called for lengthy soaking and boiling; peas 
weren’t picked green and eaten as a fresh vegetable until the seventeenth 
century.
 Garbanzos or chickpeas (Cicer arietinum) were another mainstay of 
Mediterranean peoples in medieval times, but in earlier days lentils (Lens 
culinaris) probably fed more people than any other pulse. Lentils joined wheat 
and barley in spreading from the Near East to Egypt, India, China, and Europe.
  Broad beans (Vicia faba), also known as fava beans, presupposed less 
globe-trotting to reach Spain, for the Mediterranean is thought to be their 
original home. Instead, broad beans migrated eastward, and the dark seeds 
resembling lima beans fi gured prominently in ancient Chinese cuisine.
 Of these four pulses, Columbus chose garbanzos and broad beans to 
accompany his 1493 colonization voyage. They were introduced to the 
mainland early in the next century, and from that day forward the two 
became signature Old World crops as New Spain’s frontier rolled northward. 
Juan Oñate brought garbanzos to New Mexico in 1598, and broad beans 
made their appearance shortly thereafter. A hundred years later Padre Kino 
disseminated the four legumes along the west coast, possibly all the way 
inland to his missions in Arizona. They also were grown early on at various 
missions in Texas, except broad beans apparently didn’t take hold in that 
state’s more humid interior. Peas, needing a cooler climate, never made it as a 
crop in the Caribbean, nor were they popular in Mexico. Yet peas for planting 
accompanied Oñate, and dried peas became a staple in Hispanic northern 
New Mexico and southern Colorado.
 Of all Indian cultures in the Southwest, the O’odham (Pima) and Tohono 
O’odham (Papago) of southern Arizona and northern Sonora seem to have 
especially embraced European pulses obtained from their earliest contact 
with Spaniards. That’s probably because New World beans were already so 
ingrained in their diet.
 Soybeans (Glycine max), another Old World pulse with ancient roots—
thought to have been grown in China nearly fi ve thousand years ago—have 
no connection to Spanish colonial America. As a matter of fact, they hardly 
were to be found outside the Orient until the late 1800s. More tons of 
soybeans are harvested worldwide today, however, than all the other pulses 
put together.
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Turnip, Radish, 
and Horseradish

These three, like cabbage and its 
relatives, are mustard family plants 
along with cress, watercress, and 
of course, mustard itself. Most 
cultivated mustards are annuals 
or biennials—plants that grow 
vegetatively the fi rst year and 
produce fl owers and fruits, then 
die, the second. They’re grown 
from seeds, not cuttings.
  Turnips (Brassica rapa) are an 
ancient crop, native to southeast 
Europe and Eurasia and cultivated 

at least four thousand years ago. Ancestral turnips most likely were originally 
grown for their oily seeds (called rape), later selected for enlarged root bulbs, 
which by the 1500s were said to weigh as much as forty pounds. Of turnips, 
Roman horticulturist Columella, circa a.d. 60, proclaimed:

Consideration must be given to the navew [an elongated turnip] and the 
turnip, as both of them are fi lling food for country people. The turnips, 
however, are more profi table, because they yield a greater increase and 
serve as food, not only for mankind, but also for cattle, especially in Gaul, 
where this vegetable provides winter fodder for the aforesaid animals. 
(Columella, Vol. 1, 1941: 171)

 Turnips were served at a spectacular banquet in Mexico City hosted by 
the Spanish viceroy in 1538. Turnips then followed the frontier. They were 
planted by colonists in New Mexico sixty years later, by the Jamestown 
colonists in the early 1600s, and were advanced up into Sonora and probably 
Arizona by Father Kino and his followers in the late 1600s. They made it to 
Louisiana by 1730 but apparently not to Texas for another hundred years.
 Rutabagas (Brassica naprobrassica), a close relative, were developed in 
Sweden centuries ago but didn’t reach the rest of Europe until the 1700s and 
don’t seem to have a recorded history in the colonial New World.
 Of this group, radishes (Raphanus sativus) may go back farthest in time, 
with cultivated varieties from Asia arriving in Egypt four thousand years ago. 
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Radishes were so popular in Spain that Columbus included seeds for his 1493 
settlement in the Antilles. Their spread across Mexico and up the plantways 
into the Southwest parallels that of turnips.
 The history of horseradish (Armoracia rusticana) is a different story 
altogether. Native to southeast Europe, the antiquity of its cultivation is 
unknown. Seeds from Spain must have been planted in the Valley of Mexico 
sometime before 1526, for horseradishes were on display in Mexico City’s 
marketplace that year. But thereafter, this cultivar fell into oblivion in the 
New World. Records of plantings by colonists or missionaries on the frontier 
are absent. My guess is that the pungent, biting fl avor of horseradish was 
considered no match for chile, the universally grown food enhancer in 
America.

Old World Nuts

High-calorie nuts were most certainly 
scavenged for food long before prehistoric 
farmers cultivated nut trees. But growing 
them does trace far back in antiquity, 
particularly in temperate regions of Eurasia.

 Native to western Asia and grown by 
ancient Greeks, almonds (Prunus dulcis) may 
be the world’s oldest nut crop. Romans 
were especially fond of them in a sugared 
form; in fact, Columella advised that 
almonds for planting should be presoaked 
in honey to produce sweeter, more fl avorful 
nuts. Spaniards delivered almond trees to 

their Caribbean colonies, and before long Cortés was raising them on his 
mainland plantations, but cultivation didn’t proliferate in New Spain to the 
extent orchard fruits did. 
 Chestnuts (Castanea spp.) are native to several regions of the northern 
hemisphere. At least three species have been domesticated, two of them 
in the Orient, going back at least a thousand years. Romans introduced 
another species, the Spanish or Eurasian chestnut (C. sativa), to southern 
Europe, and Spaniards brought it to Mexico in the mid-1500s. Although never 
domesticated like their European cousins, American chestnuts (C. dentata) 
once dominated eastern U.S. hardwood forests, but an Asian fungus in the 
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1890s infi ltrated North America, and the resulting chestnut blight gradually 
destroyed virtually all native American chestnuts—perhaps as many as three 
billion trees.
 Cultivation of European fi lberts (Corylus avellana and C. maxima) goes 
back at least to Roman times, but the trees never were established in America 
until fairly recently. The closely related American hazelnut is a native shrub still 
abounding in the eastern United States.
 So-called English walnuts (Juglans regia), with their easy-to-crack shells were 
initially domesticated in Turkey or Iran, not England. Persians transplanted 
walnut trees to ancient Greece, and Romans spread them over their 
European empire; thus an Old English translation for walnut was “foreigner’s 
nut.” English walnuts turned up in Mexico in the 1500s and sporadically 
followed the colonial frontier. Their best-known native American cousin, the 
black walnut (J. nigra), has an overly hard shell and has been commercially 
grown only in recent times.
 Pistachio (Pistacia vera) cultivation has been going on in the Middle East for 
some three thousand years. Trees were grown in Spain in Columbus’s day, but 
he didn’t transport any cuttings on his colonizing voyages, nor did pistachios 
ever get much of a toehold in New Spain. Commercial interest in America 
is a rather recent thing. California now leads the nation in production, but 
plantations have also sprung up in Arizona, New Mexico, and Texas. The only 
pistachio native to the United States, one that doesn’t bear edible nuts, grows 
wild on the Edwards Plateau in Texas.
 Of course the New World did contribute to our present-day commercial 
nut mix. Cashews and peanuts came from South America, while pecans are 
the most important North American native.

Mulberry and Silk

Very few animals produce fi bers that 
can be twined or spun: sheep, camels, 
vicuñas, and guanacos (the latter are 
relatives of the South American llama), 
certain goats and rabbits, and the silk 
moth. Of the many kinds of fabrics made 
from these animal fi bers or those from 

plant fi bers such as fl ax and cotton, none can conjure up images of royal 
opulence like silk.
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 The Chinese are credited with discovering, more than four thousand years 
ago, how to unravel the continuous white or yellow fi laments making up the 
shell of a silkworm cocoon and twist them into a fi ne yarn. They zealously 
guarded their secret of silk manufacturing—technically, sericulture—but as 
Old World peoples began to interconnect, Chinese silk became a prized trade 
item. By early Roman times the great “Silk Road” linked China with Europe, 
a long-established route that featured silk caravans traveling westward, with 
gold, silver, and wool shipments delivered to the east.
 Chinese sericulture became known outside Asia fairly early on, but it 
remained for two Persian monks living in China to smuggle silkworm eggs (in 
their bamboo walking canes!) to Constantinople around a.d. 550. The monks 
were paid handsomely, and silk culture fl ourished without delay. By 1492, Italy, 
France, and especially, Spain had become centers for producing lustrous yarn 
and weaving it into cloth for extravagant gowns.
 Silk production involves not only caring for domesticated silkworms from 
the egg stage through completion of cocoons, but also growing mulberry 
trees, which bear the kind of leaves eaten by the three-inch-long caterpillars. 
Two Asian species, white mulberry (Morus alba) and black mulberry (M. nigra), 
are the preferred food for silkworms, so these trees had to be imported 
before sericulture could take hold in Europe. This happened during Roman 
times, but it was left to Arabs to introduce mulberry trees to Spain during the 
Middle Ages.
 The initial attempt to raise silkworms in the New World took place in 
1503 when an ounce of eggs was shipped to Hispaniola from Spain with the 
idea that the worms would thrive on native Caribbean mulberry leaves. That 
didn’t happen, and the advent of sericulture in the New World had to wait 
until Cortés undertook experiments on his estates south of the conquered 
Aztec capital. Sericulture in the United States dates from the fi rst settlement 
in Virginia in 1622, but there, again with imported silkworms feeding on native 
mulberries, it never remotely approached the mid-1500s successes of New 
Spain.
 Today nonnative white mulberry trees, grown principally as ornamentals, 
provide summer shade in towns from coast to coast. In nature these trees 
produce voluminous blackberrylike fruit that can make a mess of any 
backyard. That dilemma was solved in the 1930s when T. B. Stribling, Jr., a 
horticulturalist in California, selectively bred a fruitless variety of Morus alba—
the mulberry of most contemporary gardens.
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Spanish Trade, Technology, 
and Livestock

Before continuing north with colonists and their caches of European 

plants elbowing into the American Southwest, we must pick up some 

overlooked threads of early colonial agriculture. Refl ecting on how plant 

and animal products criss-crossed the Atlantic during those fi rst hundred 

years is a good place to start.

the overseas balance of trade

Transatlantic trade—in both directions—was pivotal to the economic 

health of an ever-expanding colonial empire. In the beginning, arms, 

livestock, seeds, and cuttings of plants for New World gardens, barrels 

of wheat fl our, jars of olive oil, and casks of wine were priority imports. 

In all likelihood, iron—tools and implements as well as wrought iron-

work—topped the list. Iron continued to be in short supply for a long 

time, since late-developing iron mines, mainly in the region of Durango, 

didn’t produce metal in quantity until well into the 1800s.

 In the early years, most goods funneled through the port of Seville, 

the richest and most populous city in sixteenth-century Spain and a me-

tropolis that was granted a near monopoly over the Indies trade. Foods 

and food plants like bananas, sugarcane, and citrus fruits that grew best 

in a hotter year-round climate were typically imported straight from the 

Canary Islands. All transatlantic trade was subject to the jurisdiction of the 

Casa de la Contratación.

 By mid-century a changing mainland economy called for new acquisi-

tions from the homeland—mercury for extracting silver and gold from 

ore in the mines, fi ne clothing and other luxury goods, as well as ever-
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desired olive oil and Spanish wine. By now every species of livestock that 

might be found on farms in Spain had arrived on the Mexican mainland, 

reproduced, and saturated the newly colonized countryside. So there was 

no call to import any more animals.

 And the time was long past for needing cuttings or seeds of Mediter-

ranean crop and garden plants. It seems that virtually every economi-

cally important plant grown in Spain up to that point already had been 

soil-tested somewhere in New Spain. Nevertheless, bills of lading for 

shipments from Spain attest that saffron, black pepper, and other food 

luxuries continued to be imported; later, plants producing them would be 

cultivated in New Spain, albeit as very minor crops.

 To pay for their healthy appetite for imported goods, colonists in New 

Spain delivered American gold and, later, silver to the home country. In 

terms of total annual value, hides from estancias and haciendas so recently 

created along the frontiers were the second most important commodity 

shipped east across the Atlantic between 1560 and 1570. Cochineal ranked 

third.

 Cochineal? Who in our contemporary world of fabrics brilliantly im-

pregnated with synthetic dyes has ever heard much about cochineal and 

the lowly insect that produces its vivid scarlet hue? Yet six centuries ago 

Aztecs and other natives knew all about how to gather certain female scale 

insects infesting their nopal cactus and extract a dye by boiling the crushed 

bugs in water. Indeed, cochineal was one of the many items habitually col-

figure  6.1 
Nopal cacti harbor scale insects from which cochineal dye is extracted. (Photo by 

author)
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lected in tribute for Aztec nobility. Following the conquest, the Spaniards 

seized Indian-operated cochineal plantations and workshops in Oaxaca 

and resumed production under the encomienda tribute system. Powdered 

cochineal, with ten to twelve times the dying power of the nearest equiva-

lent red dye available in Europe, must have truly impressed the royalty and 

upper classes of Castile when they received their fi rst sample of the Ameri-

can dyestuff in 1526. European demand for cochineal quickly escalated, 

and by 1600 cochineal ranked second only to precious metals among New 

Spain’s exports, by that time having surpassed hides in total value.

 Dyes extracted from New World plants as well as insects contributed 

to the balance of trade on the American side. These dyestuffs mainly came 

from wild plants growing in the lowlands. Several species of tropical trees 

contained heartwood laced with concentrates that could be distilled to 

produce a stunning range of red, pink, and purple dye. For more than two 

centuries chips of wood from these trees, known as dyewood, or Brazil-

wood, traveled eastward in the holds of ships bound for cloth manufactur-

ing centers in Western Europe.

 Indigo made up the third group of dyestuffs traded from west to east. 

When a native weedy species of indigo was discovered in the 1550s in 

the wild Mexican lowlands, another New World industry was born. By 

century’s end, American indigo was being grown on huge coastal plan-

tations, and processing plants located along streams or irrigation canals 

were transforming indigo leaves into cakes of blue dye ready for transport. 

For years imports to Seville averaged 240,000 pounds annually.

manipulating water in the new world

Canal irrigation was, of course, hardly new to the more agriculturally so-

phisticated tribes of North America. The Hohokam in southern Arizona 

and Casas Grandes farmers in northern Chihuahua had become master 

canal builders long before the arrival of Europeans. Aztecs, too, had de-

veloped stone-lined conduits to carry water to their fi elds and cities, and 

they had even learned how to transport canal water over uneven terrain by 

means of aqueducts. By the 1400s, many, if not most, Native agricultur-

alists in Mexico and the Greater Southwest were manipulating water for 

crops in one way or another.

 Without doubt, the invaders took advantage of irrigation systems al-

ready in place wherever they planted their fi rst orchards and gardens. Per-

haps the most famous example of Spaniards commandeering an Indian 
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water-conveyance device is the stone aqueduct that had been erected by 

Aztecs to carry water from the springs at Chapultepec into Tenochtitlán, 

providing the main source of drinking water for the island city. A prime 

tactical strategy in Cortés’s successful siege of the city was to cut off its 

water by severing this aqueduct. After the fall of Tenochtitlán, the old aq-

ueduct was repaired and reoperated for a time. Eventually the entire com-

plex had to be rebuilt and enlarged to adequately serve a soaring urban 

population.

 Still, most Indian farmers in the Mexican countryside relied chiefl y on 

natural precipitation for watering their fi elds of beans and corn, as attested 

by endless rituals and ceremonies aimed at promoting adequate rainfall. 

But hoping and praying for moisture to nourish crops at regular intervals 

was clearly unacceptable to Spaniards accustomed to farming procedures 

that featured watering schedules managed by humans, not nature.

new techniques for irrigation

In Spain, with its semiarid interior climate, much of the richest land is 

unfarmable unless routinely irrigated. Benefi ting from centuries-old Ro-

man and Arabic technology, Castilians had become experts in channeling 

and distributing water from rivers and streams to their fi elds. The tradi-

tional Spanish irrigation system was centered on construction of irrigation 

ditches called acequias, a word with Arabic roots. Water diverted from a 

river or tributary into an acequia madre (literally the “mother ditch”) fed 

a network of smaller lateral ditches leading to individual fi elds or gardens. 

In New Spain the newcomers sought to model their irrigation systems af-

ter those they had been familiar with back home, and so the principle of 

acequias was exported to virtually every town and farming village founded 

or occupied by the colonizers, excepting for settlements located in the 

humid tropics.

 On land where Indian-dug canals already were in place, Spaniards were 

likely to renovate an existing confi guration to fi t their concept of acequia-

fed irrigation. Thus a single diversion ditch leading from stream to fi eld 

might be transformed into a network of feeder canals and secondary 

channels supplying water to individual farmers. On establishment of each 

new Spanish village, construction of the acequia madre nearly always took 

precedence over every other community endeavor, even including build-

ing the mandatory church. Each community was essentially defi ned by its 

acequia madre.
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 Dams had to be erected to provide a reliable water supply for ace-

quias. These weren’t modest check dams across arroyos or intermittent 

creeks—the type of water control devices that had been maintained by 

natives—but solid structures to divert water into the mother ditch year-

round. Spanish landholders intuitively knew permanent dams were 

needed for irrigation-based agriculture in New Spain; after all, the art of 

dam-building had progressed farther back home in Spain than any other 

place in the world up to that time.

 The earliest Hispanic-built dams of Mexico were by no means grandi-

ose nor were they meant for permanent water storage; dams for backing 

up huge reservoirs wouldn’t be constructed in Mexico until the mid-1700s. 

Nevertheless, the fi rst Spanish dams did provide for irrigation schemes 

that eventually allowed successful cultivation of wheat and other crops in 

regions where natural precipitation was unreliable.

 Then there was the challenge of getting canal water across steep washes 

subject to periodic fl ash fl oods—a challenge calling for aqueducts. The 

impressive aqueduct that Aztecs had fashioned to bring clean, fresh 

drinking water to their capital was just one of several in central Mexico. 

The only other prehistoric North Americans to put up similar structures 

for bridging canal water over low places and maintaining proper gradients 

were the hydrologists at Casas Grandes far to the north and the Hohokam 

even farther. Conclusions based on archaeological fi ndings for aqueducts 

at these two locales are somewhat tenuous, however, and those structures 

may merely have been elevated stone canals rather than true aqueducts. 

On a much smaller scale, evidence suggests canoas (split and hollowed 

out tree trunks) were employed by pre-European Indians in northwest 

Mexico to convey water in aqueduct-fashion.

 Spaniards, on the other hand, brought with them a rich tradition of 

building impressive aqueducts, inherited from their Roman past, and in 

short order they were applying this expertise to canal systems being engi-

neered to bring water down from the mountains to the Valley of Mexico. 

Some of these very fi rst conduits were hardly more than raised earthen 

ditches, but arched stone monuments supported by sturdy masonry piers 

were eventually employed. The most impressive early Spanish aqueduct 

was thirty miles long—built of masonry and mortar in the 1570s near the 

city of Otumba northeast of the Mexican capital. Its highest arch rose al-

most thirty feet above the land.

 Norias were another example of Spanish technology designed to im-

prove the supply of irrigation water, albeit in much smaller quantities. A 
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vertical wheel fi tted with a chain of buckets scoops up water from the bot-

tom of a well and discharges it at the top of its rotation into a trough feed-

ing into an acequia. The main waterwheel is geared to another horizontal 

wheel with a long handlelike lever attachment, allowing it to be powered 

by a blindfolded mule walking in endless circles. Norias were used to pro-

duce a head of water for irrigation on land where water tables were too low 

to feed local acequias and where streams were absent. Farmers in Mexico 

have long abandoned most of these ancient waterlifts, although a water-

driven noria was recently constructed in the state of Veracruz.

tilling the soil

Of all tools and techniques introduced to New Spain in the 1500s, the 

plow easily ranks as the most important, causing the greatest waves for 

New World agriculture. By the time Columbus set sail, several types of 

oxen-drawn plows—both wheeled and unwheeled—were in use through-

out Europe. But only one, the simple wheelless Andalusian arado dental 

scratch plow was brought to America, probably because this plow design 

required only a small piece of iron imbedded at the tip of the plow-

share—the business end of the instrument—and iron was in terribly 

short supply at the time. The rest of the arado dental was made of wood. 

With this simple animal-drawn, earth-gouging device, colonists were able 

to extend wheat and other grain cultivation into regions that formerly 

were unfarmed grassy plains—places with soils too unyielding for hand-

figure  6.2
The noria, initially 

introduced by Arabs to 

Spain, was employed by 

sixteenth-century New 

World Spanish farmers. 

(Vangie Dunmire after 

López Linage, 1989: 53)
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cultivation by wooden implements. Plowing gradually changed the shape 

and appearance of fi elds across rural New Spain from wavy, irregular 

hillside patterns favored by Natives to furrowed rectangular squares and 

strips. One unhappy long-range side effect was increased erosion and 

destruction of soil. The new combination of Spanish-style irrigation and 

farming with plows ultimately remade the face of north-central Mexico 

just as it would much of North America.

 Among imported tools, hoes with metal cutting blades were second 

only to plows in reshaping the way fi elds and gardens were managed. 

Indians of prehistoric Mexico must have used wooden-handled stone 

hoes, but archaeological evidence confi rming such practice is slim. Even if 

premetal hoes had been routinely used to weed out undesirable growth or 

build up mounds for planting, they couldn’t have been terribly effi cient. 

As iron became more available, European hoes replaced wooden digging 

sticks in some Indian gardens, but plows were only reluctantly accepted. 

And in remote areas Indians continued to plant and till with their tradi-

tional wooden tools up until near modern times.

 The best records of European tools arriving in New Spain during its in-

fancy come from ledgers kept by the Casa de Contratación. Among tools 

with agricultural implications cited as being shipped to the New World 

during the 1520s and 1530s are azadones (pick-axes and mattocks), azadas 

(spades and hoes), hachas (axes), piedras de moler y de amolar (millstones 

and grinding stones for sharpening), rejas (plowshares), and teleras (plow 

pins, no doubt to secure the plowshare to the wood). All were destined 

for ports in the Antilles and the Mexican coast, principally Veracruz, then 

transported inland along with seed stock and tubs of live plants from 

Spain or the Canaries.

the spread of livestock

As colonization advanced spokelike in every direction from the capital 

city, it became offi cial Spanish policy to promote raising livestock in ad-

dition to growing Old World crops. King Philip II spelled out in his 1573 

“Royal Ordinances Concerning the Laying Out of Towns” that “settlers 

were to plant seeds they had brought with them and begin cattle breeding 

immediately.”

 The king need not have troubled himself, for by that time Spanish 

cattle already had made their appearance at practically all the settlements 

mushrooming across Mexico, and nowhere was this more evident than on 
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the north central plains—country so reminiscent of interior Spain. Vast 

expanses of native grasslands provided conditions ideal for a reproductive 

explosion of longhorn cattle—not only animals tended by ranch owners 

but also hordes of critters that had become semiwild and had penetrated 

northward on their own.

 Prevailing strains of cattle in the outback were the black ganado prieto, 

descended from Andalusian fi ghting bulls, and a rawboned piebald ber-

renda cow. The ancestors of these and subsequent huge American herds of 

criollo cattle were as few as fi ve hundred animals originally shipped to the 

Caribbean from the Canaries or from ports in Spain.

 For a brief time herds were doubling every two years, and within a 

decade of King Philip’s decree the largest ranches could claim up to 

100,000 head, most stamped with personal brands of their Spanish own-

ers. Unsuited as prime agricultural land due to its aridity and relatively 

thin soil, Mexico’s central plateau highlands had been transformed into 

one immense grazing province. Silver mining communities that spawned 

such a hunger for wheat and other grains had generated an even greater 

demand for meat. Though cattle raising and beef consumption were sec-

ondary pursuits in most of Spain, beef had become the primary source of 

protein for nearly all Spaniards in mainland Mexico during those fi rst few 

postconquest decades. Therefore it stands to reason that the rapidly bal-

looning mining economy would turn to recently established cattle ranches 

for their meat supply, and plentiful beef made its way to the camps in short 

order.

 Yet by mid-century cattle were being slaughtered even more for their 

hides than for nutrition, a result of international markets placing a rela-

tively higher value on leather. Hides were shipped back to Spain (some 

sixty-four thousand in 1587 alone) and transported to Mexico City for 

use in any number of trades that had sprung up in New Spain’s foremost 

industrial center. And plenty of hides from half-wild, scrawny longhorns 

were delivered to the mines for converting into ore bags, tack for the 

hauling mules, and boots and leather clothing for the miners. Cows were 

hardly ever milked, however; neither Indians nor Spaniards living on the 

frontier in those days cared much for that beverage, and in any case, these 

were range, not dairy cattle.

 I have mentioned how sheep failed to multiply under the semitropical 

conditions of the Caribbean Islands after they were introduced in 1493. 

Natural habitat for sheep on the Mexican mainland was another matter, 

however. Early on, Cortés himself had a number of merino sheep deliv-
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ered from the coast to his Cuernavaca property where they reproduced on 

abundant pastures and no doubt furnished the estate with wool along with 

mutton.

 The steady expansion of colonial settlements involved sheep at least as 

much as it did cattle, and the interior plateaus and valleys with their tem-

perate climate provided healthy growing environments for these intrud-

ers. On the whole, sheep—not Cortés’s merinos, but the much hardier, 

compact little churro breed—fared better in central Mexico than on the far 

northern frontier.

 Thus it was mutton and wool, rather than crops, that provided the ini-

tial accumulation of wealth for two provinces centered along the main 

route north from Mexico City—the Valle del Mezquital and the Bajío, 

both centers for sheep rearing in New Spain. Any land in these two broad 

basins not already producing crops was considered to be at the disposal of 

the herders—a practice in keeping with the Mesta system Ferdinand and 

Isabella so vigorously promoted in the mother country. Flocks procreated 

so effi ciently on the open pasture land that by 1565 as many as 2 million 

sheep populated the Valle del Mezquital region alone. By now mutton, 

traditionally the preferred meat of most Spaniards, was being consumed 

at a higher rate than beef, even though it cost more, pound for pound. And 

obrajes—workshops (more often sweatshops) where woolen textiles were 

manufactured by Indians and mestizos—were springing up in just about 

every colonial town and also on more than a few haciendas.

 The downside of injecting new herbivores onto a landscape formerly 

lacking effective grazing species (bison generally didn’t get this far south, 

and deer were ecologically insignifi cant) is that the carrying capacity of the 

land can be swiftly exceeded, and the natural ecological balance unglued. 

In her enlightening book, A Plague of Sheep, Elinor Melville has made a 

figure  6.3
A type of manual 

loom for weaving 

wool used in colonial 

Mexican obrajes. 

(Vangie Dunmire 

after López Linage, 

1989: 182)
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convincing case for recognizing the kind of environmental damage she 

believes those fl ocks infl icted on Mexico in the 1500s. Based on her studies 

of the Valle del Mezquital, she postulates that the introduction of sheep, 

and to a lesser extent cattle, caused once-fertile agricultural lands and na-

tive grasslands throughout much of New Spain to convert to near deserts 

dominated by agave, cactus, mesquite, and other shrubs, accelerating ero-

sion and inducing a drop in water tables. The magnitude of environmen-

tal degradation in sixteenth-century north-central Mexico is currently 

a matter of debate, but there is no question that introducing these same 

free-ranging sheep and cattle into New Mexico, Arizona, and Texas had 

an enormous, long-lasting impact during the centuries that followed.

effects of livestock and other 
spanish “gifts” on natives

For American Natives, the introduction of Spanish livestock was a decid-

edly mixed blessing. On the plus side, those Aztecs and other Indians 

who determined to incorporate beef, pork, mutton, or chicken into their 

diets defi nitely benefi ted from improved nutrition, mainly an increase in 

protein.

 Of all the imported animals, chickens appear to have been the most 

willingly, even eagerly, accepted by Native peoples. That stands to reason, 

since so many tribes were accustomed to raising turkeys, parrots, and 

other birds. Chickens readily adapted to the wide range of climates and 

must have spread through the hands of Indian traders from village to vil-

lage well in advance of Spanish settlements.

 On the other hand, many natives, especially people of the hinterlands 

whose subsistence normally depended on a limited mix of crops supple-

mented by a variety of wild plants, were reluctant to integrate the new 

domesticated animals into their economies. Those that did, however, 

must have benefi ted from magnifi ed crop yields, what with soil enrich-

ment from farm animal manure—which may or may not have outweighed 

the drawback of having uncontrolled fl ocks or herds rummaging through 

their fi elds of corn. When the playing fi eld began to level at long last, a 

number of Indians in the north acquired land titles to sheep estancias and 

raised their own fl ocks in competition with Spanish counterparts.

 By the time the fi rst estancias and great haciendas were becoming 

entrenched on New Spain’s northern frontier, horses—the sure-footed, 

stocky Arabian type that had been introduced by Columbus several de-
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cades earlier—were so commonplace on the mainland that settlers had 

no lack of stock for generating immense herds. Grassy plains and fertile 

river bottoms north of Zacatecas were conducive to rapid untended horse 

reproduction, and it wasn’t long before animals on the loose were be-

ing corralled by Indians who, in-turn, quickly learned to ride and breed 

the critters for their own purposes. Long before the end of the sixteenth 

century, Chichimec warriors were riding their mounts from one armed 

confl ict with Spaniards to another as they struggled to maintain their 

independence for a few more generations. By 1600, Spanish horses and 

mules in small numbers had crossed the Rio Grande and were already into 

Texas.

 The government enacted laws that restricted or outlawed free-ranging 

horses and cattle in some of the intensively farmed valleys, but the rules 

rarely applied to sheep, goats, or pigs—smaller animals considered to be 

less damaging to crops. The outcome, especially in less-populated hill 

country and plains to the north, was incessant encroachment of Spanish 

livestock onto Indian fi elds, forcing natives to withdraw to less-productive 

lands. In his landmark book, The Spanish Seaborne Empire, J. H. Parry 

observes:

In Spanish practice this unrestricted grazing at certain times of the year 

was customary and necessary. In Spain the law required most arable land 

to be opened to grazing after the harvest was gathered. In New Spain the 

same rule was enacted; but in practice vast, half-wild, untended fl ocks 

and herds, on unfenced range, might invade cultivated land at any time. 

Indians constantly complained to the courts about the resulting damage 

to their crops. (Parry, 1966: 218)

 From the Middle Ages on, intensively cultivated land in Europe was 

protected from marauding livestock by stout hedges, wooden palisades, 

post-and-plaited willow barriers known as “withies,” or by ditches. Indi-

ans of Middle and North America, lacking domesticated livestock, had no 

call for such protective fencing, although some speculate that Indian farm-

ers may have employed brush or pole fences to pen their turkeys. Other 

tribes living on fl oodplains may have planted living fences of cottonwood 

or willow intertwined with brush to brake the effects of erosion and build 

up silty soil for their crops. It isn’t known exactly when Spaniards fi rst 

began fencing their fi elds in Mexico—the early literature fails to mention 

fences of any sort—but the routine practice of fencing farm and pasture 
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land, commonplace by the 1800s, surely constitutes one more example of 

an Old World agricultural custom delivered to the New.

 As noted in Chapter 4, the settlers of Hispaniola may have planted 

hedge fences for demarcating individual personal gardens from the start. 

In any case, that concept, too—individual land ownership—represented 

yet another “gift” stemming from agricultural customs introduced from 

Spain. Because of widely differing land ethics and traditions between 

Amerindian and European cultures, land ownership and use disputes 

plagued American society from the earliest colonial times right up to the 

present day.

 A fi nal gift from Spain, one indirectly related to livestock, had by far 

the direst consequences of all. During the postconquest century, Indian 

populations in Mexico are estimated to have plummeted from 20 million 

people to around 1 million. Historians believe Old World diseases account 

for most of this decline. Unquestionably, more natives were wiped out 

from diseases brought to America by Spanish colonists and their im-

ported African slaves than from all wars of conquest and subjugation put 

together.

 Smallpox, measles, typhus, and infl uenza were the foremost killers; all 

had evolved from microbes that initially had infected domestic livestock 

herds of European and Asian farmers. Over the millennia, most Spaniards 

and their Old World neighbors had acquired relative immunity or genetic 

resistance to whatever disease strain was prevalent at the time. But when 

these plagues reached the new continent, they mushroomed in epidemic 

fashion, unchecked by any kind of immunity that might have developed 

from existing reservoirs of microbes, either in Indian populations or in 

their nonexistent livestock. It seems probable that if the people of Middle 

and North America had enjoyed domestic animal herding in their his-

toric past, their own reservoirs of epidemic disease microbes would have 

been in place, in which case the lethal tilt of germs against them brought 

on by the arrival of the Europeans might have been eliminated or even 

reversed.

 Despite all the confl icts between settler and native, by the close of the 

1500s the ranching frontier stretched to southern Chihuahua and east to 

present-day Monterrey. The glaring gap between food production in the 

Old World and in the Americas due to the presence versus absence of large 

domestic animals was beginning to narrow. Already livestock operations 

in these northern outposts were in position to supply horses, cows, and 

sheep for the next wave of conquest and settlement.
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carretas and carros

Of course, in the days before animals were domesticated, the sole means of 

transporting food or other goods over land anywhere in the world was on 

the backs of humans. But horses, donkeys, oxen, and camels had been do-

mesticated and used for transport by people living around the perimeter 

of the Mediterranean Sea for thousands of years, and these animals had 

played a key role in the advances in technology made by Romans, Moors, 

Spanish, and all the other conquering societies that evolved in the Old 

World. Even in South America, people living above seven thousand feet 

elevation in the Andes had learned to tame and herd wild llamas at least 

four thousand years ago, and by the time of European conquest, llamas 

played an important role as a source of meat and wool, and as a means of 

transporting goods over the mountains.

 Yet no animal larger than a dog had ever been domesticated in the 

New World’s northern hemisphere, though it seems highly likely at least 

one tribe or another of sedentary Indians must have attempted to tame 

pronghorn, deer, elk, or bison some time in the past. (For various reasons, 

these wild animals have proven, even using modern techniques, to be un-

domesticable; in fact, scientists have concluded no native mammal in this 

size class, capable of being completely tamed and put to domestic use, has 

roamed North America during the past eight thousand years or so.)

 Thus all pre-Columbian transport was by human power—a situation 

prevailing well into early colonial times. Indians, many of whom worked 

in bondage or in lieu of tribute they owed to the holders of encomiendas, 

carried back packs principally supported by a forehead tumpline. It was 

the treatment of Indians as beasts of burden, in fact, that shocked mission-

aries into some of their most effective protests, resulting in laws specifying 

payment of one hundred cacao beans per day for the carriers and limiting 

their burden to fi fty pounds.

 Later, long strings of mule trains did replace human carriers on the 

more heavily used trails, and the muleteer, typically an Indian or mestizo, 

became a ubiquitous fi gure in Mexican history. By the time silver mines 

were in full production, primitive roads capable of transporting wheeled 

carts had been carved out to connect the major trade centers to each other 

and to the mines. The primary north-south road through New Spain led 

from Mexico City and ended at Zacatecas; it became known as El Camino 

Real de Tierra Adentro—“The King’s Highway to the Interior Lands.”

 Carts with wheels—those circular wooden frames capable of turning 
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on an axle—now reigned. It’s true at least one person had conceived the 

principle of axled wheels in prehistoric Mexico, for clay fi gures depicting 

animals on wheels dating to an ancient Mexican culture have been discov-

ered, but these items seem to have been crafted merely as toys. Strange as 

it may seem, nowhere in the New World were wheels employed in trans-

portation or for other utilitarian purposes. Again, this omission probably 

refl ects the absence of domestic animals with which to hitch wheeled ve-

hicles, though human-powered wheelbarrows would clearly have been an 

asset to prehistoric native farmers.

 The basic transport vehicle plying the new roads—seldom much more 

than a couple of ruts—was the carreta, a simple freight wagon with a cart 

body mounted over an axle and two solid wheels cut from heavy timber, 

oftentimes from a single cross-section of a tree trunk. The almost entirely 

wooden carreta, which could carry a load of around a thousand pounds, 

had been used at least since Roman times in Spain, where a pair of oxen 

rather than mules was the normal source of power. In fact, similar carts 

used in Eastern Europe date back to 1400 b.c.
 Before long, traffi c leading to and from the mining center at Zacatecas 

called for an even heavier-duty conveyance, and so carros were invent-

ed—ponderous wagons with four times the carreta’s load capacity, yet 

apparently still borne on only two wheels, albeit monstrous ones usually 

rimmed with iron. Up to sixteen mules were needed to drag a fully loaded 

carro, though a smaller number of oxen might be employed. For people 

who just a few decades earlier had never even heard of a wheel, these ve-

hicles must have seemed somewhat bewildering. In the end both carretas 

and carros proved to be a boon that substantially eased the Indian burden 

of human hauling, in spite of occasional trampling of crops by the beasts 

that pulled them.

figure  6.4
The carreta was the basic transport 

vehicle in sixteenth-century 

Mexico. (Vangie Dunmire after 

various sources)
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 For Spaniards, employment of mules, oxen, and carting was nothing 

short of business as usual. Yet before the century closed, lumbering car-

retas and carros would play a key role in colonizing a country far to the 

north—a land soon to be called Nuevo México.

Dye Plants

Humans have been applying colors 
to fabrics for as long as we have 
made textiles and clothing from 
wool, cotton, silk, and linen. The 
earliest recorded human coloring 
dates to nearly 18,000 b.c. when 
charcoal and earth minerals such 
as ochre were painted on walls of 
Stone Age caves. Extracting color 

from plants appears to be a later phenomenon, but once discovered, a much 
greater range of tints was obtainable.
 By 2000 b.c., Egyptian tombs contained dyed cloth as well as hieroglyphic 
texts on how to extract and apply cloth dyes. Bronze Age lake dwellers in 
Central Europe were routinely dyeing fabric, and across the Atlantic natives in 
Mexico wove and probably dyed cotton cloth at about the same time.
 The Bible states, “Thou shalt make the tabernacle with ten curtains of fi ne 
twisted linen, and blue and purple and scarlet” (Exodus 26:1).
 How were those colors obtained? Blue likely came from woad plants 
(Isatis tinctoria) growing in the Holy Land during biblical times and suspected 
of having been used to dye robes of Jerusalem’s high priests. Around a.d. 1265, 
woad leaves, mixed with yellow weld (Reseda luteola) plant parts, were used 
to create dye for the green garments worn by Robin Hood and his men. 
Another possible source of biblical blue was Old World indigo (Indigofera 
tinctoria) whose leaf extract produces a deep blue, almost black, hue. Indigo 
records from India go back four thousand years, and in China the evidence is 
a thousand years older. Madder (Rubia tinctoria) roots are a probable source 
for biblical scarlet. Much later madder was used to brighten up the famous 
British Army redcoat uniforms. Woad, indigo, and madder, known as the “big 
three” dye plants, bear the specifi c name tinctoria, referring to dye qualities.
 Henna (Lawsonia inermis), originally from India, was soon being cultivated 
elsewhere because its spectrum of red and brown hues could be extracted 
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and applied for hair or body coloring. Egyptian mummies have been exhumed 
with henna-stained fi nger and toe nails as well as palms and soles, while 
Grecian and Egyptian women were known to tint their hair with leaf extract 
from the plant. Of course, modern beauty salons are well acquainted with 
henna-based colorings.
 All four Old World dye plants were grown in Spain when Columbus 
sailed, but demand for them didn’t carry across the Atlantic (though woad 
was planted near Veracruz, Mexico, in 1537). America abounded in dye plants. 
Navajo residing in the Southwest, for example, have employed over sixty 
species of wild plants to color their handwoven rugs.
 Except for food coloring, use of natural dyes is practically a thing of the 
past. Synthetic dyes made from coal tar were developed 150 years ago and 
in no time they took over—being easily acquired, offering a greater array of 
colors, and having more fade resistance than plant or insect dyes.
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New Mexico’s First 
Mediterranean Gardens

The jumping-off point for Nuevo México was a bustling mining town 

nearly four hundred miles due south of present-day El Paso, Texas. For 

three decades, beginning with its establishment in 1567, this frontier vil-

lage, Santa Bárbara, could boast of being the northernmost permanent 

Spanish settlement. But its silver ores were barely being tapped as the 

sixteenth century drew to a close, though eventually they turned out to be 

abundant and readily minable by hired or indentured Indians.

 Instead, Santa Bárbara’s thirty or so Hispanic families along with a 

work force of natives concentrated on cultivating fi elds of wheat and 

corn and raising livestock. Blessed with a regional surplus of food and a 

strategic location at the far end of the thousand mile-long Camino Real de 

Tierra Adentro, Santa Bárbara was the obvious place from which to launch 

the upcoming rush of entradas (the term of the day for any formal entry 

into a new land) aimed at exploring the promising lands to the north.

 Or at least they seemed promising, fl avored, as they were, by tales of 

gold and mythical cities reputed to be on par with the vanquished Aztec 

capital: such had been rumored by the fi rst adventurers to probe into the 

region that one day would be called New Mexico. The fi rst expedition to 

explore this hinterland took place in 1540, less than twenty years after the 

Aztecs surrendered to Cortés. Its leader was Francisco Vázquez de Coro-

nado, then governor of Nueva Galicia, who recruited some three hundred 

fi fty soldiers along with more than a thousand Indian allies from central 

Mexico to accompany him in what, in hindsight, appears to have been one 

of the more preposterous agendas of the century.
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a rush of entradas

With a vision of instant prosperity and perhaps other visions prophetic 

of Cervantes’ Don Quixote, the Southwest’s most famous conquistador 

and his men drove hundreds of horses, burros, sheep, a few cattle, and 

possibly some pigs far north into land that had long been occupied by 

Pueblo Indians along the Rio Grande. Although livestock served as a 

traveling food bank, native caches were raided whenever provisions ran 

low, leaving bitter memories about Spanish conquistadors in the minds 

of Puebloans—indelible memories that would cause much grief for fu-

ture expeditions. In almost two years of exploring a region stretching all 

the way from the Grand Canyon of the Colorado to the plains of central 

Kansas, the enterprise failed to discover signifi cant riches, and there’s no 

evidence that any livestock survived to reproduce in the new lands. Except 

for the fact that Coronado and his team made unprecedented geographi-

cal and cultural discoveries on what today is U.S. soil, historians generally 

concede the venture was a failure.

 Following a forty-year hiatus during which time negative recollections 

of Coronado’s exploits slowly began to blur, Spanish interest in lands to 

the north renewed. As always, rumors of riches proved unquenchable. Be-

sides, those tens of thousands of Puebloans and other Indians Coronado 

had observed presented a tempting target for Mexico’s Franciscans, Do-

minicans, and Jesuits who viewed conversion of souls as their life purpose 

in the New World.

 Whereas Coronado had embarked on his grandiose excursion from far 

down the west coast of Mexico, three of the next four expeditions to visit 

the upper Rio Grande (in 1581, 1582, 1590, and 1593) leapt off from Santa 

Bárbara in the interior. Only one of the four had colonization in mind, 

and, with one possible exception, none introduced European crop plants 

into the Southwest or left breeding livestock behind. Nor were any Span-

ish settlements established. These expeditions failed to further the north-

ward spread of Old World food, cultivated plants, domestic animals, or 

agricultural know-how, so details of their escapades are bypassed here.

the grandest entrada of all

Instead we turn to the son of an extremely affl uent landowner, Cristóbal 

Oñate, who had at the outset migrated to New Spain from a mountainous 

Basque province in Iberia and had accumulated most of his staggering 
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wealth in the New World as codiscoverer and leading exploiter of the 

fabulous silver lode at Zacatecas. In 1595, long after the father’s demise, 

the time was ripe for Juan de Oñate, Cristóbal’s proud, rich, and by now, 

middle-aged son, to propose to the viceroy in Mexico City that he be ap-

pointed leader of an undertaking to pacify and colonize the provinces of 

the future kingdom of Nuevo México, as had previously been ordered by 

King Philip II.

 Oñate’s idea was to recruit and equip two hundred men and their fami-

lies. He would bear most of the cost for food, clothing, and other personal 

gear and purchase implements for community mining, milling, and farm-

ing, along with seeds and cuttings for a host of European crops. In return, 

Oñate would be accorded the political title of province governor and the 

military rank of captain-general. New Spain’s viceroy liked the plan and 

signed a formal contract on September 21, 1595.

 But nearly three years passed before Oñate actually embarked on his 

celebrated trek north from Santa Bárbara. By that time his fortunes had 

ebbed and his resources drained away owing to a vacillating bureaucracy 

that repeatedly had been swayed by Oñate’s detractors. In January 1598 he 

fi nally set out with perhaps fi ve hundred men, women, and children—sol-

diers and prospective colonists, later joined by eight Franciscan mission-

aries. Marc Simmons, New Mexico’s preeminent historian for the period, 

captures the essence in his vintage bird’s-eye view of the entourage:

The column, when completely lined out, stretched more than two miles, 

its length studded with fl uttering pennants and spiked with polearms, 

such as lances, hatchet-like halberds, and wicked half-moon blades, or 

media lunas. In the vanguard, like a pair of colorful sails, rose the crim-

son and gold standard of the king and the richly ornamented standard 

of Oñate, the one given him seemingly so long ago by Viceroy Velasco. 

From a distance, the train must have resembled a giant caterpillar crawl-

ing slowly under its canopy of dust.

 Upon closer examination, separate elements could be distinguished: 

eighty wagons and ox carts rumbling on their heavy wheels, the loads 

covered with stout white canvas. Two luxury coaches drawn by mules 

and owned by Juan de Oñate. Three small pieces of artillery (no mention 

of gun carriages, so they were probably transported on muleback). Seven 

thousand head of livestock: beef cattle, spare oxen, horses, pack mules, 

donkeys, sheep, and goats. And fi nally, the people—Oñate’s colonists. 

(Simmons, 1991a: 93, 96)
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 Most of the mule or oxen-drawn wagons and carts were nothing other 

than those already-mentioned stout wooden carretas—about the only 

contemporaneous wheeled vehicle appearing capable of negotiating the 

rough terrain that lay ahead. Yet judging from the high ratio of oxen to 

carts cited in the inventories of goods taken by various colonists, a few 

larger and more cumbersome carros must also have been part of the mix. 

Thus one higher-ranking offi cial traveling with wife and children mus-

tered thirty-fi ve draft oxen to haul his four carts. His carretas or carros 

were loaded down with, among other things, three complete sets of horse 

armor, two coats of mail, four swords and numerous other weapons, two 

buckskin jackets, and two of chamois, one barrel of wine, and miscella-

neous carpentry tools—but no hoes or other gardening equipment. Obvi-

ously this gentleman, who in truth was not a soldier as one might surmise 

from his equipment but an accountant for the public treasury, had no 

intention of working the soil up north.

 Nevertheless, more than forty iron plowshares and plenty of iron-

tipped hoes were included in the offi cial inventories along with several 

hundred pounds of unworked iron that later could be used for making 

tools for tilling. Each “plowshare” consisted merely of a single iron point 

shaped to fi t a standard arado dental plow. The rest of this simple scratch-

plow had to be fashioned from wood garnered after the colony settled in. 

As to future crops, only wheat was mentioned. Most of the grain must have 

been taken to make bread, since so little of the 243 bushels accompanying 

the colonists was actually sown at their destination. But many more kinds 

of seeds and probably some fruit-tree cuttings were most certainly stashed 

away aboard the wagon train. Indeed, a mighty food plantway into the 

American Southwest—one that would endure for three centuries—had 

been launched.

figure 7.1
The arado dental plow 

design required only a 

small piece of iron imbedded 

at the tip of the plowshare. 

(Vangie Dunmire after 

Foster, 1960, Fig. 1b)
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 The seven-hundred-mile march traversing the Chihuahuan Desert at 

the driest time of the year (most of it through uncharted and extremely 

desolate country) went reasonably smoothly and without major disaster. 

The wagon column crossed the Rio Grande near present-day El Paso, then 

an advance party rode ahead, continuing upstream all the way to where 

the main stem of the Rio Grande intersects with the Chama River north 

of present-day Española in northern New Mexico; there Oñate and his 

men entered the Pueblo Indian village of Okey. Far from the southerly 

Pueblo villages where prior expeditions with their misdeeds and excesses 

map 7.1
The Central Corridor: New Mexico, 1598–1680 
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had spoiled any chance of a warm welcome, the Puebloans at Okey were 

receptive to the Spaniards, even offering to vacate their homes for them.

 The location must have seemed perfect. Those seeds and cuttings sure-

ly would fructify alongside existing Puebloan fi elds of corn and beans on 

the fertile, level bottomland between the two rivers. Colonists could move 

into vacated Pueblo dwellings on gently sloping higher ground overlook-

ing fi elds to the south and the cottonwood and willow-lined Rio Grande 

in the other direction, then gaze at some of the northern frontier’s most 

spectacular mountains in the distance. It was a dazzling, yet serene land-

scape—but if only it were greener! The sere hills beyond the two rivers 

must have reminded transplanted Spaniards of home.

 The much slower train of groaning, squealing carretas with whatever re-

mained of the seven-thousand-animal herd arrived on August 17, roughly 

seven months after departing Santa Bárbara. Sixteenth-century New Spain 

had seen ephemeral results from one Spanish entrada after another; this 

latest entry ushered in an era of extraordinary cultural exchange between 

Spanish and native peoples, forever reshaping the face of the American 

Southwest.

new foods along the frontier

At Okey the colonists learned that Oñate and his soldiers with their 

month’s head start had already enlisted more than a thousand Pueblo Indi-

ans as laborers to construct an acequia madre—the mother ditch for deliv-

ering river water from the Chama into a system of feeder ditches leading to 

future fi elds and gardens. As we have seen, acequia construction was ever 

a top priority in the sequence of establishing Spanish settlements in New 

Spain; here, again, work was underway for a water-distribution system 

even before construction started on the requisite Catholic church. Indians 

at Okey (part of the pueblo complex collectively known today as San Juan 

Pueblo—nowadays complete with hotel and gambling casino) had long 

employed canal irrigation from the Rio Grande to water their fi elds, but 

they must have wondered at the scale of the acequia system now being 

planned. We can only speculate as to whether the new acequias incorpo-

rated any existing irrigation canals, the practice elsewhere in New Spain.

 Late summer was no time to plant the potpourri of vegetable seeds 

cached among the colonists’ gear. Furthermore, most of their grain seed 

was spring, not winter, wheat to be planted months later, after the spring 

thaw. So the colonists busied themselves with other chores.
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 Their wheat, sown as the days began to lengthen in late February or 

March, was watered from acequias feeding off snowmelt streams during 

the driest period of April through June, then harvested around the time 

monsoon showers arrived in July or August. About a dozen bushels of the 

Spaniards’ most prized staple along with a little barley were sown that fi rst 

year, and, based on yield ratios prevailing during the colony’s early years, 

we can project two hundred bushels or so were harvested. Documents 

indicate that eighty bushels were planted during the second season of oc-

cupation and twice that amount in the third year, netting as much as fi ve 

thousand bushels of wheat in 1601. By then the colonists had constructed 

a fl our mill using mules or oxen for power. From the standpoint of grain 

production and processing, then, the settlers were off to a reasonable 

start.

 How many loaves of bread or fl our tortillas might result from that 

much wheat is a matter of conjecture, but it must have been barely enough 

for the fi ve hundred soldiers, settlers, and their families, with few baskets-

ful left over for resident Puebloans who already were beginning to adjust 

their eating habits to accommodate the unfamiliar Spanish fare. Colonists 

had to supplement meals with Indian-grown corn, provided in the form 

of tribute from San Juan and other nearby Pueblos—customary practice, 

as we have noted.

 Corn, of course, had long been the mainstay crop of North America, 

and in the American Southwest squash and beans were almost always 

linked with corn. Horticulture at San Juan Pueblo was no different. One 

of Oñate’s offi cers who, at the request of Spanish authorities, had returned 

to Mexico City in 1601 to report on colonial progress described Puebloan 

subsistence:

The people devote themselves to agriculture, growing maize, beans, cala-

bashes, fi ne melons, and watermelons. Some of their fi elds are irrigated 

by means of ditches, others depend on seasonal rains. They plant all their 

crops in May and harvest in August. . . . The maize stalks are small, but 

the ears large. (Hammond and Rey, 1953, Vol. 2: 626)

 I beg your pardon—“fi ne melons and watermelons”? What in the world 

were those descendants from Mediterranean gardens doing in American 

Indian plots at such an early date? Without doubt cantaloupelike melons, 

originally from West African stock, and watermelons (which the Span-

iards called sandías), from central and southern Africa, were introduced 
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into Spain by Moors and brought to the New World long before the entra-

da into New Mexico. And we’ve previously noted how those plants were 

among Old World cultivars accompanying missionaries and colonists to 

the outer fringes of New Spain. Seeds dispensed by members of pre-Oñate 

forays into the Southwest or, more likely, from Spanish outposts along the 

northern frontier evidently were the source of these alien vines. North-

south networks between Indian trading centers were well in place by this 

time, and watermelon or cantaloupe seeds must have been perfectly ac-

ceptable trade-items, just as were pieces of turquoise moving south or 

macaw feathers fl owing in the opposite direction. As a matter of interest, 

to this day some Puebloans maintain sandías always have been one of their 

traditional native crops.

 Puebloans—accomplished farmers with centuries of accumulated 

knowledge—must have passed on (by example, at least) some of their 

own gardening techniques to the colonists. When to plant, when to har-

vest, when to irrigate, when to rely on monsoon rains, which wild plants 

like amaranth and purslane should be encouraged as insurance against 

domestic crop failure—all useful intelligence for the newcomers.

 Alas, Oñate wasn’t much of a journal-keeper. Nor did his few letters 

to the king, viceroy, or others shed much light on day-to-day affairs of 

the colonists who tilled family plantings at San Gabriel, as the Spaniards 

were beginning to call their home on the Rio Grande. In all Oñate’s pre-

served writings about the colony, the only Old World crops mentioned are 

wheat, melons, and watermelons. For a more complete understanding of 

what was being grown and eaten at San Gabriel, we turn to one of Oñate’s 

principal lieutenants, Gaspar Pérez de Villagrá.

 Well-educated and from a prominent Spanish family, Villagrá had 

been appointed expedition supply-master, but once the colony was in 

place at San Gabriel, Oñate involved him in several military actions, not 

the least of which was a brutal retaliatory raid against the inhabitants of 

Acoma Pueblo. Soon after the Acoma affair, Oñate realized more sup-

plies and troop reinforcements were desperately needed to maintain his 

little colony, so he entrusted Villagrá and two other captains to return to 

Mexico and plead his case before the viceroy. Villagrá effectively carried 

out his mission, but then, for reasons of his own, he defected and eventu-

ally returned to Spain. There he began to record his recollections of the 

illustrious entrada, the early military exploits, and the nature of the land 

and its inhabitants—all published in the form of an epic poem in 1610.

 This work, its English translation entitled A History of New Mexico, 
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constitutes the fi rst published history of what is now the United States. 

I cite it here on account of two stanzas in the poem that greatly enhance 

our understanding of what crops were being grown by Indians at San Juan 

Pueblo just across the Rio Grande from San Gabriel (no doubt under the 

direction of colonists and mostly for consumption by colonists). Buried in 

the heart of his epic poem are these lines in which Villagrá declares:

They are much inclined to cultivate the earth and  work the same,

They harvest beans, corn, and squashes,

Melons and rich sloes of Castile,

And grapes in quantity through the desert.

And after we have dealt with them

They harvest the red wheat and garden stuff,

Such as lettuce and cabbage, beans and peas,

Cumins, carrots, turnips, garlic,

Onions, artichokes, radish, cucumbers.

They have pleasing herds of turkeys

(villagrá, 1992: 147)

 A colonist’s letter sent from San Gabriel within a year or two of the ini-

tial settlement confi rms the early planting of several of these crops along 

with chile. So with the arrival of Oñate’s brigades, in one fell swoop more 

than a dozen European plants linked to foods we now take for granted had 

made their way into the interior of the future United States.

 In perspective, the huertas at San Gabriel were sown eight years before 

English colonists at Jamestown planted similar Old World crops and 

twenty years before pilgrims landed at Plymouth. By the same token, it 

was many years after the very fi rst plants with Old World beginnings had 

been cultivated in what is now the United States.

 More than thirty years earlier, in the mid-1560s, some two thousand 

Spaniards had overcome a beachhead of French Huguenots and had 

settled in at St. Augustine on the coast of Florida and at Santa Elena on 

Parris Island, South Carolina. Those Spanish colonists had planted almost 

precisely the same mix of crops that ended up in the gardens of San Ga-

briel, New Mexico. The cradle of European gardening in the United States, 

we must admit, is the coastal region of northern Florida through Georgia 

and into South and North Carolina; New Mexico, however, ranks a close 

second.
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 Seeds of plants with Mediterranean ties were not the only ones bagged 

and carted from Santa Bárbara to San Gabriel. Chile seeds, descendant 

of crops domesticated in Mexico long before the time of Columbus, also 

made the journey with Oñate. Oñate’s farmers accomplished a fi rst in 

the American Southwest when they successfully propagated New World 

chile. Of all plants that accompanied the colonists, chile—Capsicum an-

nuum—would have the greatest economic, not to say symbolic, impact on 

the future state of New Mexico.

 It’s curious that chile growing seems not to have proliferated north into 

the Southwest before the great entrada, since the hot peppers had long 

been a universal ingredient of Indian meals in central Mexico, especially 

among Aztecs. Perhaps that’s because chile was grown as a perennial in the 

southern climates, with each plant surviving year after year. That wasn’t 

possible up north where winter freezes invariably kill the plants. Instead, 

chile had to be grown as an annual from seeds saved over the winter for 

planting the following spring, a requirement that may have perplexed the 

fi rst Spaniards to farm the northern frontier, causing them to abandon this 

particular crop. Be that as it may, once it reached San Gabriel chile culti-

vation quickly spread up and down the Rio Grande Valley, and the fi ery 

pods became a customary ingredient of both Spanish and Pueblo cuisines, 

forever linking the two cultures.

life at san gabriel

As I interpret it, the situation at San Gabriel during those fi rst years was 

one where Puebloans did most, if not all, the farming, albeit under over-

sight of colonists when it came to cultivating unfamiliar grains and vegeta-

bles. Kitchen gardening, where cabbage, carrots, onions, turnips, and the 

like were tended in a confi ned, irrigated space and tilled with iron-tipped 

hoes instead of wooden digging sticks, was a brand new concept for the 

occupants of San Juan, but they seem to have readily taken to it. Ancestral 

Puebloans had traditionally relied on gathering a plethora of wild plants to 

supplement their cultivated corn, beans, and squash, and as corn became 

an ever-increasing mainstay in their diet, the nutritional, more than ca-

loric, benefi ts of wild plant foods had taken on ever more importance. For 

example, iron intake from wild parsley or peppergrass leaves collected in 

spring helped counteract an iron defi ciency in corn. Now, with an assort-

ment of Old World leaf and root vegetables available for planting in their 

gardens, Puebloans could expend less energy foraging for wild plants. 
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Nonetheless, they undoubtedly continued to encourage and harvest bee-

plant, purslane, and other edible weedy annuals that seeded in naturally 

alongside the new Mediterranean cultivars.

 Whereas the age-old challenge of satisfying hunger may have eased a 

bit for Puebloans after the Spaniards’ arrival, life was going rather badly 

for the colonists themselves, despite that more livestock, ironware, and 

other supplies had fi nally arrived at San Gabriel along with seventy-three 

additional soldiers and colonists. Part of the quandary may have been mis-

conceptions the Spaniards seem to have harbored regarding what it would 

take to pioneer their colony on a distant frontier.

 Hindsight tells us the men and women should have been prepared for 

years of hardscrabbling before they might enjoy the kind of lifestyle to 

which they had been accustomed in Mexico. Yet the inventory of luxuries 

carried on the reinforcement supply train in 1600 belies such a notion. 

Take the case of one offi cer who traveled to New Mexico with the relief 

expedition. This particular captain’s baggage clearly exposed his concern 

over the good life he, his wife, his daughter, his son, his brother-in-law, 

and three other female relatives who accompanied him expected to enjoy 

in their new home. Picture his entourage led by the head of the family 

mounted on a fully armored horse, followed by four other armored horses 

to be used as replacements, then his caravan of mule-drawn wooden car-

retas heaped with a personal inventory including eight gallons each of 

wine and vinegar, two jars of olives, ten boxes containing a confection of 

nuts and honey, tubs of sun-dried raisins, almonds, hazelnuts, and wal-

nuts, and a fragrant combination of Old World herbs including rosemary, 

aniseed, lavender, penny-royal, marjoram, and coriander. Also boxes and 

boxes of the most stylish clothing, jewelry, “and many other things suit-

able for the adornment of women and the home.”

 Another complication must have been Oñate’s preoccupation with 

leading forays to the outer reaches of his realm when he might have better 

served his cause by staying home and overseeing the struggling home-

steaders. Finally, an exceptionally frigid winter coupled with at least two 

years of severe drought seem to have caused extensive crop failure. Even 

the huge livestock numbers that had been driven north from Mexico were 

dwindling on account of weekly slaughter for the table; remarkably, four 

years after the entrada, most of the colony’s cattle and oxen were gone. And 

yet evidence from archaeological excavations at San Gabriel conducted in 

the 1960s demonstrated that hardly any wild game was harvested—rather 

strange, in view of the fact the colony possessed an abundance of fi rearms.
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 Those who had journeyed to the northernmost periphery of New Spain 

expecting to discover riches and enjoy a comfortable life found themselves 

anything but rich or comfortable. Never quite getting around to building 

their own houses at San Gabriel, they dwelled in cramped pueblo quarters 

and faced intolerable food shortages. No wonder massive desertions en-

sued. Oñate himself was fi nally recalled to Mexico after reports of appar-

ent failure reached the king of Spain, and talk of abandoning the reduced 

colony for good began to surface. Nevertheless, a beachhead had been 

established, and the colony limped along for several years until a replace-

ment governor, with Oñate’s concurrence, evacuated San Gabriel and 

moved to a little valley less than thirty miles distant. This place would be 

called, right from the beginning, Santa Fe.

the founding of santa fe

Some fi fteen hundred feet higher than San Gabriel and nestled in piñon 

pines, the cool, broad valley featured a perennial stream fl owing down 

from nearby snowy mountains—today’s Santa Fe River that parallels the 

famous drive with all the artists’ galleries and passes within a block of the 

State Capitol. Part of the appeal here was that it was some distance from 

any occupied pueblo, thereby ensuring that no confl icts might ensue over 

the right to farm contested land. The governor was instructed by his su-

perior, the Mexican viceroy, to declare a formal founding of La Villa Real 

de Santa Fe, where local authorities should “mark out for each resident 

two lots for house and garden and two suertes [parcels] for vegetable gar-

den and two more for vineyard and for an olive grove and four cavallerias 

[about a hundred acres]) of land, and for the irrigation thereof the neces-

sary water.” By law, settlers of any newly founded town were commanded 

to plant fi elds before beginning work on their houses, and each settler was 

supposed to already own breeding stock in cattle, horses, sheep, pigs, and 

chickens. Whether or not the letter of the law was fully observed, Santa 

Fe was indeed founded in 1610, two years after the English had colonized 

Jamestown. It would live on to become, after St. Augustine, Florida, the 

second oldest European town within the present-day United States.

 It’s doubtful the prescribed olive grove ever got planted in Santa Fe or, 

for that matter, anywhere else in the northern two-thirds of New Mexico 

with its much cooler-than-Mediterranean climate. The literature is con-

spicuously silent when it comes to concrete evidence of plantings of that 

beloved symbol of Spain, and no olive pits turned up during archaeologi-
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cal excavations of Santa Fe’s Palace of the Governors in the 1970s. Grapes, 

however, are another matter entirely; every attempt must have been made 

to root in vineyards, if for no other reason than to supply sacramental 

wine indispensable for proper masses conducted by the several Franciscan 

missionaries who remained with the colony.

 There was no offi cial requirement for planting orchards, but by the 

time Santa Fe was settled and growing, sapling fruit trees having Old 

World origins were probably already in the ground. By the late 1620s, apri-

cots, peaches, and “very good plums” were observed by the traveling Fray 

Alonso Benavides when he inspected Pueblos and missions throughout 

the province. As to the appearance of those orchards, don’t imagine im-

maculate rows in an explicitly ordered landscape like modern commercial 

operations; instead picture the trees spotted here and there, watered by 

shallow feeder ditches off the acequia running crookedly from tree to tree, 

with an abundance of weeds in between. At least that’s the way many of the 

truly old orchards on Hispanic land grants in New Mexico look today.

 Between 1625 and 1629 Father Benavides served as custodio, or prelate, 

to the network of Franciscan missionaries and missions in the new prov-

ince, and when he returned to Mexico City, he wrote a lengthy Memorial 

describing in fl owery detail the land and its inhabitants. A key paragraph 

in his Memorial titled “Fertility of the Land” spoke of several previously 

unrecorded crop plants already brought up from the south:

All this land is most fertile, yielding with very great abundance all that 

is planted in it—corn, wheat, beans, lentils, garbanzos, broad beans, 

vetches, squashes, watermelons, cantaloupes, cucumbers, all sorts of gar-

den-stuff, cabbages, lettuce, carrots, artichokes, garlic, onions, prickly-

pears, hedgehog cacti, very good plums, apricots, peaches, nuts, acorns, 

mulberries, and many others which I won’t mention to avoid tediousness. 

(Author’s retranslation of plant names from Benavides, 1916: 125–126)

 Besides three previously undocumented orchard fruits, the Benavides 

Memorial provides three additional legumes to an expanding list of intro-

ductions: lentils, broad beans, and vetches. And fi nally, mulberry trees, 

presumably planted in anticipation that the colony might some day ven-

ture into the silk production business just as Cortés had successfully done 

in the preceding century. (If that, in fact, was the plan, nothing ever came 

of it.)

 Although the Memorial doesn’t specify exactly where in New Mexico 
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TABLE 7.1. CULTIVATED FOOD PLANTS INTRODUCED TO NEW MEXICO 

BETWEEN 1598 AND 1630

Grains: barley, spring wheat
Leaf and Fruit Vegetables: artichoke, cabbage, cucumber, lettuce, pea
Root Vegetables: carrot, garlic, onion, radish, turnip
Legumes: broad bean (fava), garbanzo, lentil, vetch
Orchard Fruits: apricot, Old World cherry, peach, plum
Other Fruits: chile, grape, melon, watermelon
Herbs for Flavoring: coriander, cumin
Miscellaneous: mulberry

the Old World crops had been observed, I suspect nearly all could have 

been found in the gardens of Santa Fe colonists, for Benavides stated the 

land here was the most fertile in all New Mexico, and many crops on his list 

had formerly been cultivated at San Gabriel. But how tantalizing his state-

ment that he omitted mentioning the other crops “to avoid tediousness.”

franciscan missions spread 
european agriculture

Once the San Gabriel settlement was fi rmly in place, Oñate persuaded six 

of his eight Franciscan missionaries to pack up and move out to Pueblo 

and other Indian habitations situated up and down the Rio Grande, east-

ward to the plains, and west all the way to Hopi Pueblo in present-day Ari-

zona. With so few missionaries to oversee such far-fl ung territory—coun-

try harboring an estimated fi fty thousand natives—it’s hardly surprising 

that the Franciscan program was largely ineffective during those fi rst 

years. But that was about to change. When Spain’s King Philip III formally 

designated New Mexico a royal colony in 1609, he directed that the es-

tablishment of missions and conversion of Indians take precedence over 

other activities. It was not long before more Franciscans were dispatched 

to the struggling colony.

 Franciscans had been the fi rst Catholic order to arrive in the New 

World—one of them actually on Columbus’s second voyage. They were 

involved in founding an agriculture-based community in Puebla in 1531 

and were at the forefront as colonization surged north up Mexico’s central 

corridor. Now this highly organized religious order was ready to charge 

ahead in New Mexico—constructing new missions, converting “pagan” 

Dunmire.indb   176Dunmire.indb   176 7/11/05   1:55:19 PM7/11/05   1:55:19 PM



�
177New Mexico’s First Mediterranean Gardens

populations, and fi nally, taking on civil government whenever the gov-

ernor or his minions should intervene. Under the recent royal decree the 

provincial governor had lost his absolute control over day-to-day activi-

ties of the religious order.

 The issue of church versus state vexed  seventeenth-century New Mexi-

can politics; however, our concern is not with the never-ending power 

struggles but with the missionaries’ role in advancing Spanish gardening 

and agricultural practices. By the time Custodio Alonso Benavides had 

fi nished inspecting his realm in 1629, forty-six Franciscans supervised 

twenty-fi ve missions in the colony. In addition, a number of missions 

supported visitas—mission outliers in nearby pueblos lacking a resident 

priest.

 Both gardens and orchards were indispensable to any mission complex. 

A fi rst order of agricultural business for each resident friar was introduc-

ing his charges to the novel Spanish crops; then he had to teach his Indian 

neophytes the rudiments of European horticultural methodology. Fortu-

nately, Franciscans were noted for their teaching skills, especially when it 

came to instructing native peoples.

 One technique to be learned was tree grafting. Nearly a century earlier 

Franciscans had taught natives in central Mexico this ancient technique 

of joining a live tree offshoot to a rootstock or living tree limb to promote 

more rapid growth and effect quality control. It was essential for propagat-

ing apples and useful in multiplying some of the other fruit trees listed in 

Table 7.1.

 How to hitch and manage oxen or mules for dragging simple scratch 

plows over incipient wheat fi elds had to be carefully learned, since 

Puebloans had never dealt with work animals. Iron-bladed hand tools 

such as hoes, shovels, digging sticks, and sickles were also unfamiliar to 

them, as were metal knives and axes. Such agricultural tools may have 

been introduced, but whether they were readily accepted is unknown, for 

the time-honored digging stick and other crude wooden implements re-

mained in use during most of the colonial period. A persistent colonywide 

shortage of metal was partly to blame. Pleas for raw iron or iron tools were 

regularly included in letters and reports delivered to authorities in Mexico 

City, this one excerpted from Santa Fe’s ruling cabildo report in 1639:

His Majesty, and the señores viceroys in his royal name, have done us the 

favor to send us some assistance, not only because of the poverty of the 

land, but also because without some articles that are not to be had here it 
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is impossible to support or to hold this country. Iron tools for cultivat-

ing and ploughing the land are especially needed . . . but no iron has been 

sent since the year 1628. Consequently we are perishing, without a pound 

of iron or a plough. (Hackett, 1923–1937, Vol. 3: 72–73)

 New foods demanded new ways of cooking. When baked wheat bread 

occasionally began to substitute for hand-patted corn wafers, outdoor 

beehive-shaped adobe ovens known as hornos became a necessity for lo-

cal households. Today’s tourists are enchanted by the sight of picturesque 

hornos in front yards of pueblo homes. They typically call them “Indian 

ovens,” not realizing the concept of hornos was an import from Spain, 

arriving in Puebloland with Oñate. Even the sun-dried bricks of adobe 

(a term of Spanish-Moorish origin) used to construct walls, buildings, 

and hornos were an innovation from the Old World. Construction using 

“puddled adobe”—hand-shaped bands of dried mud—had long been a 

fi xture in the American Southwest, but the use of wooden molds for mak-

ing squared-off bricks that incorporated dried grass stalks or wheat straw 

as a binder was unknown in pre-Columbian times.

figure 7.2
A working horno used by Puebloans for baking bread, Sandia Pueblo, 2003. (Photo 

by author)
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 Mediterranean crops began to show up in mission huertas as far from 

Santa Fe as the Hopi Mesas. Wheat, peaches, plums, apricots, onions, can-

taloupes, watermelons, and a different kind of squash that from the start 

came up from South America were introduced by Franciscan missionaries 

at Hopi as early as 1629.

 Of all the orchard fruits cultivated during early colonial times, peaches 

were most closely linked to missions. For good reason. Before the Span-

iards came, Puebloans had virtually nothing in the way of sweets beyond 

the fruits of certain cacti and a few wild berries. Old World domestic 

honeybees wouldn’t reach the northern frontier for another two centu-

ries, and it was too cold for the stingless bees of Mexico. Yet it’s a fact that 

human taste for sweetness is universal—more so even than a liking for bit-

ter, sour, or salty fl avors. Imagine, then, what a Pueblo Indian must have 

experienced in tasting his or her fi rst peach or watermelon.

 Hopi country remains famous for its white-fl eshed peaches grown in 

deep, irrigated sandy dunes. Irrigationless sand-soil cultivation of peaches 

figure 7.3
Hopi country remains famous for its peaches grown in deep, irrigated sandy dunes. 

(1935 photo by Milton Snow, courtesy of the Maxwell Museum of Anthropology, 

University of New Mexico, Neg. No. 87.44.159)
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was practiced at Zuni Pueblo, too, during the mission era. The way it works 

in this thirsty land is that windblown sand at the base of sandstone mesas 

absorbs runoff water from a mesa top. Layers of impervious shale and clay 

below the sand prevent further moisture penetration, and the sand acts as 

a kind of sponge. At both Hopi and Zuni, springs, sometimes harvested 

for irrigation, occur at mesa edges. These exquisite perched-water faucets, 

often barely bigger than a teacup, in the middle of a parched canyon face 

are supplied by slowly released water trapped in the sandstone during wet 

years. Hopi and Zuni residents had much to teach Spaniards about farm-

ing in this near-desert country.

 Among the many new mission churches were several constructed amid 

clusters of multistoried communal pueblos in the Salinas Valley in central 

New Mexico. Analysis of organic material excavated from Abó—one of 

these thriving seventeenth-century communities—has confi rmed early 

plantings of some additional Old World crops in the royal province. But a 

bit of sleuthing was required to come up with the fi ndings.

 As Indians routinely did throughout much of the Southwest, they do-

mesticated wild turkeys at Abó and kept them penned up in rock corrals. 

After Franciscans arrived in the 1620s, Puebloans switched to building 

their turkey corrals with Spanish-style adobe bricks. Over the years turkey 

dung accumulated on the fl oors of the newer corrals until the day the mis-

sion and pueblo complex was deserted in the 1670s. The mission church 

and nearby pueblo units eroded away for two and a half centuries until 

they were fi nally excavated in the 1930s, at which time an ample quantity of 

the now-desiccated Spanish-era turkey dung was collected on-site. Careful 

laboratory analysis of this dried material revealed a single peach pit, sev-

eral plum pits, numerous watermelon, cantaloupe, chile, and Old World 

grape seeds, along with some seed coats that were traced to the Mediter-

ranean herb coriander—another fi rst for the American Southwest.

 Grapes logically were being grown in Abó’s mission gardens. The royal 

province’s fi rst vineyards had been planted at Mission Nuestra Señora del 

Socorro along the Rio Grande at the time of its establishment in the late 

1620s, making central New Mexico the oldest fairly continuous wine-

producing region in the United States. The Socorro mission was about 

two days’ ride south of Abó, and resident missionaries would no doubt 

have welcomed any opportunity to visit neighboring Spanish-speaking 

counterparts, perhaps exchanging a few seeds or cuttings from their mis-

sion plots. As the seventeenth century wore on, mission vineyards were 

producing grapes across the province—for sacramental as well as table 
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wine. Eventually both red and white wines were made, along with brandy 

and vinegar.

 Although no apple seeds turned up in the excavated residue, mission-

aries at Abó may well have experimented with trying to grow that prized 

fruit, for it seems the Southwest’s fi rst apple trees had been set in the 

ground in the 1630s by a Spanish rancher just north of the Salinas Valley. 

At least that’s the conclusion of National Park Service research historian 

James Ivey. It should come as no surprise, then, that when colonists fi nally 

settled the region more than a century later, they named their modest 

community Manzano—apple tree in Spanish. Ancient apple trees still 

grow there.

mission livestock

Ancestral Puebloans raised captive turkeys and some kept smallish dogs. 

Dogs, in fact, were their largest captive animals; thus before the advent 

of Spanish entradas people had no beasts that could be ridden or used to 

haul loads, pull plows or carts, supply power for running mills, contrib-

ute to their daily diet in the form of meat or milk, or shorn of wool to be 

spun into yarn for weaving. Unquestionably the most profound impact 

missionaries and colonists made on the lives of Pueblo and other people 

of the Southwest, and on the land itself, resulted from their introduction 

of domestic animals. Those herds of horses and cattle and fl ocks of sheep 

and goats accompanying Oñate’s caravan and the replacement animals 

subsequently driven up from Mexico laid the foundation for a livestock 

industry that would dominate much of the Southwest in years to come.

 Based on his research at the Salinas missions, Jake Ivey paints this pic-

ture of a typical mission barnyard layout in the 1600s:

Adjacent to the main convento complex, the friar laid out a second court-

yard resembling a barnyard. The second courtyard contained the animal 

pens; stables for the mules, horses, and dairy cows; and coops for chickens 

and turkeys. Here stood the main food-storage buildings, usually a hay 

barn for the animals and a granary to store beans, wheat, and corn against 

time of need for the convento and the pueblo. Beyond this, but not far 

from the convento, would be pens and corrals for keeping sheep for shear-

ing or fattening and tame cattle for milking and breeding. Larger pens in 

the area held stock waiting to be driven to markets in the San Bartólome-

Parral area, several hundred miles to the south. (Ivey, 1988: 44)
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 Chickens were one of the least visible animals that leap-frogged to New 

Spain’s northernmost outpost with Oñate, yet they spread rapidly from 

village to village once the enlarged force of missionaries was on the move 

again a few years later. But though Puebloans were already propagating 

domesticated turkeys (granted mostly for their feathers rather than suste-

nance), they may not have readily accepted the novel barnyard fowl. As a 

matter of fact, poultry raising for eggs or meat never did become a tradi-

tion among Puebloans.

 Pigs also accompanied Oñate’s wagon trains, but they failed to signifi -

cantly disperse. That’s probably because New Mexico’s climate was far 

less conducive than Mexico’s humid lowlands to raising swine. Old World 

pigs never did multiply and take to the wild here as they had in the West 

Indies or in the heart of Middle America. Besides, Puebloans are unlikely 

to have tolerated domestic or feral pigs running amok in their precious 

cornfi elds where the prevalent low-statured strains of corn would permit 

easy stripping of ripening ears.

 Horses were another matter. All the far-fl ung missions needed horses 

and, even more important, mules for effi cient farm and ranch operation. 

figure 7.4
Mission church ruins at Quarai, one of several Franciscan churches constructed in 

the Salinas Valley, New Mexico, in the 1600s. (Photo by author)
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Friars—usually only one assigned to each mission—couldn’t possibly do 

all the necessary riding, so teaching horsemanship to Puebloan converts 

must have been a priority, regardless that Indian ownership of horses was 

discouraged, if not forbidden. Soon enough, though, a horse would stray 

from its mission settlement and become semiwild, only to be recaptured 

and secretly retained by a Puebloan who likely had gained his experience 

in handling livestock by observing the Franciscans.

 Occasional bands of short-legged feral mustangs—typically a stallion 

with half a dozen mares—roam on public lands and Indian reservations in 

parts of rural New Mexico even as we speak. Recent blood tests of horses 

from one of these wild bands wandering on Mt. Taylor west of Albuquer-

que proved that some of the animals can be genetically linked to original 

Spanish stock. Gus Cothran, equine expert at the University of Kentucky-

Lexington who determined the blood matches, suggested that “these New 

World descendants are even closer to the historic horse of the Golden Age 

of Spain than are the current horses in Spain.” Where I live in rural Placi-

tas, untamed mustangs, apparently long ago escaped from nearby San Fe-

lipe Pueblo Reservation, still move skittishly about our unfenced country-

side and have become an everyday topic of community chit-chat. Either 

you think they’re great (the animal lovers) or a great nuisance (some of the 

farmers).

 Folklore has it that horses came into Indian hands solely via theft and 

wholesale rustling by bands of mobile tribes, principally Apache and 

Navajo. But New Mexico colonial historian, Carlos LoPopolo, who has 

focused on the early history of horses in this state, thinks otherwise. He 

points out that since so many horses were free-ranging and not claimed by 

the Spanish in the late 1600s, animals were there for the taking—much less 

of a hassle than stealing from missionaries or colonists. Of course, Apache 

and certain Plains Indians eventually did become nearly full-time raiders 

of livestock, but that transition occurred mainly in the next century after 

they acquired Spanish guns. The Navajo, on the other hand, became more 

interested in sheep and goats than horses; still it was a long time before 

they took up a sedentary way of life.

 As we have seen, most of the hundreds of cattle trailed from Santa 

Bárbara to the new colony ended up being slaughtered for the table; nev-

ertheless, enough survived to breed. So when Franciscans fanned out to 

establish their network of missions, they always took at least a few cows 

and a bull or two. Yet Hispanic New Mexico never became a primary 
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cattle ranching center during colonial times. University of Texas geogra-

pher Terry Jordan believes this was because Puebloans strongly objected 

to range animals trampling their irrigated fi elds and that, in this instance, 

presiding Franciscans sided with them. Perhaps, too, the colonists and 

friars had never acquired skills needed for herding open range stock from 

the saddle. Whatever the reason, further discussion of Spanish cattle on 

the northern frontier will be postponed until Chapter 9, which deals with 

the saga of Texas longhorns.

 If New Mexico’s infant cattle industry met with only indifferent suc-

cess, an explosion in numbers of the colony’s sheep proved sensational. 

Old World sheep had actually entered the territory in 1540 with Coronado, 

who drove huge fl ocks up the Rio Grande to his encampments. When that 

conquistador departed two years later, he left some sheep at Pecos Pueblo, 

but none of their offspring appear to have survived.

 Just how many sheep and goats streamed into New Mexico with Oñate 

nearly sixty years later is hard to say, but a fl ock of more than a thousand 

figure 7.5
Sheep became colonial New Mexico’s dominant range animal, leading to 

environmental degradation still apparent today. (1935 Photo by T. Harmon 

Parkhurst, courtesy of Museum of New Mexico, Neg. No. 5454)
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was reassigned to Oñate’s successor in Santa Fe twelve years after the colo-

ny’s beginning, and by that time individual colonists undoubtedly owned 

countless more. Thirty years later it was claimed each of the more than 

two dozen Franciscan missions in New Mexico owned up to two thousand 

head apiece. By then sheep, along with other livestock, piñon pine nuts, 

and salt, constituted the few items of export. Excess animals were driven 

back down the Camino Real to Parral and other mining settlements in 

Chihuahua where they were exchanged for tools, hardware, fabric, and 

weapons so badly wanted by New Mexico’s expanding colony.

 These were not Spain’s famous merino breed of sheep, prized for their 

fi ne, high-yielding fl eece but still under the restrictive control of the Castil-

ian Mesta. Cortés had received permission to import a few merinos, but 

they were confi ned to his hacienda estate in Oaxaca and were never per-

mitted to enter Mexico’s livestock mainstream. Instead it was the churro 

breed that fi rst made it to the West Indies with Columbus, then prolifer-

ated across the Mexican highlands, and fi nally accompanied Oñate on his 

trek north.

 The tough, short-legged churros were ideally adapted to enduring en-

vironmental rigors of the arid Southwest; they seemed to thrive on sparse 

grama grass and shrubby foliage. Compared with merinos, churros pro-

duced a better quality mutton, and their wool, consisting of hard, straight 

fi bers, had a naturally worsted property that lent itself to hand spinning 

and weaving, as practiced in New Spain’s rural interior. Furthermore, 

churro wool was particularly suited for absorbing the vibrant pigments 

Puebloans knew how to extract from a number of wild dye plants. As for 

the natives themselves, from now on they were going to be weaving textiles 

from woolen yarn as well as from their accustomed homegrown cotton, 

and they would be learning some European weaving techniques—knit-

ting, for example.

 One interesting side-effect resulting from the herds of livestock driven 

up from Mexico was the introduction of alien weeds. Inadvertently, the 

animals left at least one gift in their saddle blankets or droppings—alfi laria 

(Erodium cicutarium), a garden weed from Spain that apparently arrived 

in the Southwest in the sixteenth century and proceeded to colonize New 

Mexico, Arizona, and Texas. Other early weed introductions resulting 

from livestock probably included European lamb’s quarters (Chenopo-

dium album) and common purslane (Portulaca oleracea), which gradually 

replaced its indigenous look-alike, P. retusa.
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mission supply trains on the camino real

When the Spanish crown assumed full responsibility for supporting New 

Mexico’s missions, it promised to keep them regularly supplied from 

Mexico City. Starting in 1609, supply trains were supposed to be sent north 

every three years, but fi ve- to six-year intervals ended up being closer to 

reality. Incoming wagon trains brought new friars and settlers to the Santa 

Fe terminal and carried provisions for outlying missions. Mission supply 

trains became the lifeline between New Mexico settlements and the trade 

centers of New Spain—by far the most vital link connecting urban Mexico 

with the northern frontier.

 Sugar, honey, almonds, raisins, and a variety of spices such as saffron, 

cinnamon, and pepper, along with gallons of sacramental wine were rou-

tinely included in supply train inventories—all of which suggests such 

things were not being produced or were relatively scarce during the colo-

ny’s fi rst few decades. Besides start-up supplies needed to provision each 

new mission church, every additional friar dispatched to the colony was 

furnished, by decree, with twenty-fi ve pounds of shrimp, six pounds of 

oysters, fi fty-four pounds of haddock (the casks of seafood presumably 

salted down), three bushels each of garbanzo beans and lentils, six hun-

dred pounds of fl our, thirteen bushels of corn, six bushels of chile, and 

half a box of garlic and onions, along with more wine. These supplies were 

meant for eating along the way and feeding the incoming friars when they 

fi rst checked in for their new assignments. Still, every one of the items in 

this second group (except for the shrimp, oysters, and haddock) was al-

ready fl ourishing in Santa Fe gardens and mission farms throughout the 

province.

 A typical supply caravan was made up of thirty-two wagons accompa-

nied by a military escort. These were not the previously described pon-

derous carretas and carros, but rather effi cient four-wheeled heavy-service 

vehicles that could carry more than two tons of freight. They resembled 

the famous prairie schooners used much later by American pioneers to 

cross the rolling grass-covered Midwest. The road traveled—El Camino 

Real de Tierra Adentro—had fi rst opened from Mexico City to Zacatecas 

in the 1550s. Now it extended almost seventeen hundred miles to its Santa 

Fe terminus, mostly following Oñate’s route beyond Santa Bárbara—a 

protected thoroughfare that was the longest road in America. Many wag-

ons stopped short of Santa Fe at Santo Domingo, the Pueblo mission serv-

ing as ecclesiastical headquarters for all Franciscans assigned to Nuevo 
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México. The Santa Domingo contingent was then split up, with smaller 

caravans heading off to missions in the far reaches of the province.

 Judging from supply train inventories and those of mission churches 

and convents, mission life during the mid-1600s was reasonably comfort-

able—at least for friars and possibly for their converted Puebloan neo-

phytes. Apart from their spiritual core, most missions were, in effect, fairly 

prosperous farm and ranch enterprises. As we shall see, all that would 

abruptly change in the last quarter of the century.

mid-century colonial life

Meanwhile, most colonists stayed put in Santa Fe during the fi rst decades; 

in fact, until 1695 Santa Fe endured as the only New Mexican community 

to be chartered as a villa under the formal Spanish classifi cation system. 

Unfortunately, colonial life wasn’t nearly as well documented as that for 

the missions, partly due to settlers’ low literacy rates. Few kept diaries. 

And offi cial documents rarely dealt with mundane existence, hence al-

most nothing was written on farming or gardening.

 The medieval Castilian system of encomienda whereby favored Span-

iards were granted the right to extract tribute from the vanquished was 

fully functioning in early colonial New Mexico. By 1639 thirty-fi ve enco-

miendas had been awarded on Pueblo lands up and down the Rio Grande, 

mostly to military men. Grantees—encomenderos—collected tribute, 

mainly in the form of Indian-grown corn but also Indian-grown cotton, 

cotton blankets, and animal hides. Encomenderos were supposed to main-

tain their principal residence in the capital of Santa Fe instead of residing 

near Pueblos where they held their grants, but this stipulation wasn’t al-

ways observed.

 As the century wore on, more and more colonists relocated out of the 

capital to live on frontier farms and ranches, often within a few miles of ex-

isting Pueblos and their associated missions along the cottonwood-lined 

fl oodplain of the Rio Grande. A spin-off from the encomienda system 

known as repartimiento provided Indian labor for operations on a parsi-

monious daily-wage basis. Spanish law forbade seizing Indian lands, but 

with land ownership a foreign concept to Puebloans, it was a rather moot 

point. In time Spanish working ranches, or estancias, proliferated, and the 

doctrine of private land tenure became a driving force.

 The bulk of new crop introductions had taken place before 1630. Pre-

cise chronology can’t be established, but Old World anise, beets, oats, and 
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quince, along with New World tomatoes were probably brought to New 

Mexico from the south sometime later in the century. The dietary regimen 

for most Spaniards was what historian Felipe Fernández-Armesto has 

characterized as “frontier cuisine”—a fusion of edibles from the mother 

country and the host country, with emphasis on the latter. More vegetable 

calories were undoubtedly consumed from corn and beans—the native 

staples—than from European grains and legumes.

 By this time, if you were a member of the elite Santa Fe establishment, 

an encomendero, or successful owner of an estancia along the frontier, or 

one of the more than sixty missionaries assigned to the province in the 

heyday of seventeenth-century Spanish New Mexico, you probably en-

joyed a varied, even interesting diet by present-day criteria (if not quite 

by the haute cuisine standard of contemporary Santa Fe). And you were 

likely to be leading a life of modest comfort. But, on the other hand, if you 

were a Puebloan, though you may have benefi ted from improved nutri-

tion and more effi cient methods of tending crops, you assuredly harbored 

hugely offsetting grievances against your Spanish landlords.

end of an era

Infringement on or loss of croplands, forced labor at less than the accepted 

paltry standard wage, and the intolerable burden of annual tribute were 

just a few of those mounting grievances. Other abuses included virtual 

enslavement of orphaned Pueblo children on the pretext of charitable 

care, inadequate Spanish military protection from Apache raiders, and 

continual suppression of native religion accompanied by pressure to 

Christianize and Hispanicize Puebloans. Then there was the decades-long 

decimation of natives from insidious germs of smallpox and other diseases 

inadvertently introduced by Spaniards. And, to top it off, a severe drought 

between 1667 and 1672 resulted in widespread famine, compounding mis-

ery and unrest.

 Colonial life in New Mexico came to a precipitous halt in August 1680 

when a long-planned but carefully concealed rebellion by Pueblo Indians 

surfaced. Nearly all the northern and central Pueblos abruptly rose up 

against colonist, missionary, and soldier. During simultaneous ambushes 

and retreat from the province, roughly four hundred Spaniards, including 

twenty-one Franciscan missionaries, and an unknown number of Indians 

perished. Omitting details of the Pueblo Indian Revolt and its immedi-
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ate aftermath, suffi ce to say that Santa Fe and the rest of the New Mexico 

province was abandoned by a contingent of about two thousand Spaniards 

and several hundred Pueblo Indian allies retreating south under military 

protection. The exodus down the Rio Grande proceeded all the way to El 

Paso. In a few short weeks eight decades of Spanish rule had evaporated.

interlude at el paso del norte

El Paso del Norte—the Pass of the North—was chosen as a base for re-

consolidation since it possessed an established community going back to 

the 1660s when a Franciscan mission church, which later became the mag-

nifi cent Nuestra Señora de Guadalupe, had been built to serve the region’s 

Manso and Suma Indians. These tribes were mobile hunter-gatherers, 

and their territory was well south of the realm of the Puebloans—another 

reason the retreating army from northern and central New Mexico re-

grouped here. There was no question in the minds of the Spanish military 

and church leaders, however, that they would some day march back up 

north and retake the province of New Mexico. As it turned out, more than 

a dozen years elapsed before that happened.

 El Paso was the place where the Rio Grande sliced through a stark range 

of mountains, then turned eastward to fl ow into a broad valley blessed 

with rich alluvial fl oodplain soil. Padre García de San Francisco, founder 

of the Guadalupe mission, was an avid horticulturist, and during his reign 

he had overseen construction of an acequia irrigation system that fed his 

orchards of peaches, plums, apples, quinces, and fi gs. He also had seen to 

it that extensive vineyards were planted with “Mission” grapes, a black va-

riety of Spanish derivation. His program employed Old World viticulture 

techniques, including careful pruning and probably grafting.

 Father García was vice-custodian of the New Mexico missions, and 

he had come to El Paso from his own mission at Socorro, located along 

El Camino Real halfway up the Rio Grande to Santa Fe, where he had 

overseen the planting of a splendid garden. When he moved south, he no 

doubt carried seeds and cuttings for planting new orchards and gardens. 

Thus the initial introduction of Old World crops to future Texas came 

south from New Mexico, rather than north from Mexico as many have 

assumed in the past.

 By 1680 the El Paso mission church claimed one thousand Indian and 

Spanish colonial parishioners who tended not only fi elds and orchards but 
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also colossal herds of cattle and fl ocks of sheep, many of them supplied 

from surpluses up north. Already a substantial community, El Paso prac-

tically tripled in size with the abrupt infl ux fl eeing refugees. Before long 

several other missions were settled downriver, each to minister to tribal 

members who had willingly accompanied the Spaniards on their with-

drawal.

 By now the Southwest’s most robust agricultural complex, El Paso 

functioned as capital of New Mexico until 1693. The story of how it became 

a springboard for retaking the province and resettling Spanish farms and 

estancias will be told in a later chapter. Now let us turn to what had been 

going on in Mexico’s Pacifi c corridor, an avenue that would soon funnel 

Old World crops and European cuisine into Sonora and future Arizona.

Peach (Prunus persica)

The original home for this beloved fruit 
now grown everywhere in the world’s 
temperate zones was in the mountains 
of China and Tibet. Archaeological peach 
remains go back six thousand years, and 
peaches were prominently mentioned in 
ancient Chinese texts.

  By the time of Christ, peach orchards were thriving across the Roman 
Empire. Columella, the most knowledgeable horticulturist of his day (a.d. 
50s–60s), wrote a long poem about plants he believed ought to be included 
in Roman gardens. His poem’s reference to peaches reads:

 . . . Peaches in Persia grown,
 Bearing that country’s name, with tiny fruit
 Are quick to ripen; huge ones by Gaul supplied,
 Mature in season due; those Asia yields
 Are slow to grow and wait for winter’s cold.

 Peach trees normally require winter chilling to stimulate growth after the 
dormant period and so they fared poorly, if at all, in the Caribbean, where the 
fi rst European gardens were planted in the colonies founded by Columbus. 
But by the 1530s, Cortés was growing them on his inland valley estates, and 
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pits accompanied the fi rst wave of Spaniards to colonize northern Florida and 
Georgia in the 1560s and the American Southwest a few decades later.
 Until fairly recently, peach propagation seems to have been solely from 
seeds, which can remain viable for months, if not years. North American 
Indians took to raising peaches introduced from Spain, and they likely traded 
pits from one tribe to another, thus advancing the fruit well beyond the 
limits of colonial habitation. When the English fi rst penetrated the Carolinas 
and Georgia, they were astonished to fi nd peach trees thriving in orchards 
maintained by residential Indians and also growing in the wild—plants that had 
worked their way north from older Spanish colonies down coast.
 With fl esh varying from white to yellow to almost crimson, and size ranging 
from that of a plump grape to specimens weighing over a pound, thousands 
of varieties of peaches are grown throughout the temperate world. About 
a fi fth of the world crop comes from the United States—the world’s largest 
producer. California tops all states in peach production.
 Nectarines, a smaller, sweeter, fuzzless cousin, are merely an Old World 
horticultural variety of peach, but they have been cultivated for at least two 
thousand years. Nectarines, too, turned up in the New World during the 
sixteenth century.

Apple (Malus domestica)

From the expression “as American as apple 
pie,” you’d think the domestic apple’s home 
was America, but in fact, our everyday snack 
came from Eurasia, probably a wild crab 
apple descendent. Wild apple species—
more than twenty-fi ve worldwide—
hybridize easily, and at least four are thought 
to have contributed genes to the more 
than seven thousand modern varieties.

  Apples, fi rst cultivated some fi ve thousand years ago, reached Europe 
from the east with the human waves arriving from Central Asia. By Roman 
times, twenty-three varieties were being grown, some transplanted to England. 
Apples, along with peaches, pears, plums, quinces, and citrus fruits landed 
on the American mainland in the 1530s. Obtaining stock directly from Spain, 
Cortés grew apples on his valley estates outside Mexico City.
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 The fi rst apple trees planted on what is now U.S. soil came not from 
Spain or Mexico but with the Mayfl ower from England in 1620, apparently a 
few years before they were introduced to the Jamestown Colony. That early 
orchard extended to the foot of the Boston Lighthouse, but the trees weren’t 
adapted to New England’s harsh winters and late-spring frosts, so they hardly 
prospered. Apple trees began thriving on the Atlantic Seaboard and inland 
after honeybees were imported to improve pollination. Apples drifted up the 
Camino Real to New Mexico in the 1630s; by that time they were universally 
grown wherever cold winters provided a suffi cient dormant period in New 
Spain.
 Botanists classify apples in the rose family, which includes a plethora of 
economically important fruits found in temperate climates. Apples, along 
with pears and quinces, are in a subfamily characterized by fruits with a 
compartmented core. Another rose subfamily includes stone fruits—peaches 
and the like—while strawberries, raspberries, and blackberries belong in a 
third subfamily of Rosaceae.
 In contrast to most other orchard fruits, apple trees maturing from seeds 
tend to revert to a wild small and sour-fruited form rather than breeding true 
to the mother tree. To raise decent apples, limbs from the desired tree must 
be grafted onto another rootstock or the branch or trunk of a living tree, 
thus perpetuating superior varieties. The fi rst written record of apple grafting 
is from Greece, circa 300 b.c.; however, the technique of grafting is a least a 
thousand years older, having been developed in ancient China.
 When John Chapman (Johnny Appleseed of frontier lore) began 
broadcasting bushels of apple seeds willy-nilly across the Ohio wilderness 
in the early 1800s, he was welcomed wherever he went. Apples were a 
mainstay of early settlers, and Johnny’s trees were often already bearing 
when homesteaders fi rst arrived. Settlers weren’t much interested in apples 
as a mid-day snack but rather in the product of this fruit: hard cider. In those 
days apples were something people drank. By century’s end, the Woman’s 
Christian Temperance Union had declared war on apples.

Dunmire.indb   192Dunmire.indb   192 7/11/05   1:55:28 PM7/11/05   1:55:28 PM



�
193New Mexico’s First Mediterranean Gardens

Onion, Leek, Garlic, and Chive

With more than six hundred wild 
species, members of the genus Allium 
in the lily family are ubiquitous in the 
northern temperate zone. Indeed, onions 
and their relatives played a leading role in 
Old World history.
  Wild predecessors to domestic 
onions (Allium cepa) and garlic (A. 
sativum) grew in the Near East, while 
leek (A. porrum) ancestry is traced to 
the Mediterranean region. Egyptian 
farmers cultivated all three fi ve thousand 
years ago. Onions and garlic, along with 
garbanzo beans, supposedly made up 

the bulk of rations for the estimated 100,000 laborers who built the Great 
Pyramid of Cheops around 2500 b.c. Carvings of onions appear on the inner 
walls of some of the later pyramids, and onions were sometimes found 
inserted in body cavities of Egyptian mummies.
 By the Middle Ages onions and garlic had become the principal seasonings 
for European peasants, who could scarcely afford exotic spices imported 
from the Orient. Columbus brought onion and leek bulbs to America on 
his second voyage in 1493; garlic followed without delay, then all three were 
transported to the newly established Spanish colonies in Mexico.
 Onions and garlic swept northward with missionaries and colonists, always 
at the leading edge of New Spain’s frontier. Both crops landed on present-day 
U.S. soil when Spaniards colonized Florida and South Carolina in the 1570s, 
then entered it again with Oñate’s 1598 entrada into New Mexico. Father 
Kino brought them into Sonora and probably Arizona in the early 1700s; 
missionaries delivered them to Texas later in the century.
 Various species of onions grow wild in Mexico and North America—more 
than a dozen in the Southwest alone—and hunter-gatherer natives surely 
collected them for the stewpot. Onions were sold in the pre-Columbian 
Aztec marketplace, but they must have been gathered from nearby hills, for 
no species of Allium is known to have been cultivated in the New World 
before Columbus.
 Many alliums are thought to have medicinal properties. North American 
Indians, including Southwest Puebloans, have traditionally gathered bulbs in 
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the wild for cures—from sore throat to ear or eye infections. Onions played 
a role in early European and Asian medicine, too, but garlic overshadowed 
all other alliums, being prescribed for curing everything imaginable, including 
impotence. Most alliums are loaded with volatile sulfur compounds, which 
contribute pungency and bring tears to one’s eyes when released as an onion 
is sliced.
 Chives (A. schoenoprasum) are the only allium native to both the Old 
World and New. Chives were grown in ancient Greece but didn’t take hold 
in the rest of Europe until much later. Yet they were transported on Spanish 
ships to the West Indies in the early 1500s, but then seem to have faded from 
the gardens of New Spain.
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Into Sonora 
and Arizona

In the region of Nueva Galicia temperatures are hot, but tolerable, with 

many towns and places, mostly near the sea, that are cooler. Every kind 

of native fruit grows here—bananas, custard apples, aates, ilamas, xicos-

sapotes, avocados, guamúichiles, guavas, dates, coconuts, pilón-sapotes, 

cactus, citron, shaddock, orange, lemon of many varieties and various 

other trees and palms. There are fi elds of cucumbers, melons, watermel-

ons, eggplants, potatoes, chile, tomatoes, piñons, prickly pear cactus, and 

other types of edible produce. There are also colder places in this region 

where some kinds of native produce won’t grow, but those of Spain do—

pear, peach, quince, apple, fi g, pomegranate, grapes and such. (Mota y 

Escobar, 1940: 30; translated by author)

So wrote Alonso de la Mota y Escobar in about 1605. Some eighty years 

after Cortés subdued the Aztecs, the bishop of Nueva Galicia completed a 

three-year inspection of his diocese—an immense jurisdiction embracing 

the northern and western frontier of New Spain. Vivid observations con-

tained in his tome, Descripción geográfi ca de los reinos de Nueva Galicia, 

Nueva Vizcaya y Nuevo León, furnish perhaps the most complete picture 

available of agriculture and life in general across the northern perimeter of 

Spanish settlement. Bishop Mota y Escobar seems to be under the impres-

sion that citrus crops (including shaddock, which is similar to a grape-

fruit) as well as bananas and dates were indigenous to Mexico. But these 

are actually Old World trees that came to America on Spanish ships before 

Mota y Escobar’s time. Coconut palms apparently evolved on islands in 

the South Pacifi c or Indian Ocean and likely came to Nueva Galicia from 

the Philippines via Spanish traders.
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the western corridor

Colonial expansion from New Spain’s northern frontier into the American 

Southwest fl owed up three major land corridors (four, if late-comer Cali-

fornia is included). Of these, the central corridor moved more Europeans 

into the Southwest and had the greatest impact on its history. It developed 

into a grand Camino Real leading from Mexico City to Chihuahua, El 

Paso, and fi nally, up the Rio Grande to Santa Fe, as just described. Farther 

east and much later a trunk route pushed from frontier towns in Coahuila 

and Nueva León to San Antonio and a series of missions in southeast Tex-

as—to be related in Chapter 9. Here we examine the second major avenue, 

which forged up Mexico’s west coast from Culiacán in Sinaloa, conveying 

Old World foods, food plants, and European gardening practices to pres-

ent-day Sonora and southern Arizona.

 Whereas Oñate’s foray from Santa Bárbara in southern Chihuahua into 

northern New Mexico was accomplished in a single leapfrogging effort 

consuming only six months, the northward advance to Sonora and Ari-

zona, plagued by false starts and tentative thrusts interspersed with long 

periods of inaction, took more than 150 years to cover an equal distance. 

Frightfully rugged terrain, culturally diverse yet contiguous populations 

of natives, and fl uctuating political agendas were among the reasons for 

such unhurried progress.

 The stage was set less than ten years after the Aztec surrender, when that 

infamously cruel conquistador, Nuño de Guzmán, with an overwhelming 

force of rapacious troops blazed his way across Michoacán and northward 

to central Sinaloa. Guzmán’s agenda was founded in greed; he had no in-

terest in lands conquered along the northernmost frontier beyond their 

undiscovered mineral wealth and potential tribute or slaves from captured 

tribesmen. He didn’t remain long after his invasions, but he did found 

the villa of San Miguel de Culiacán in 1531. This northern outpost became 

a point of departure for new probes farther up the coast during the next 

century and more.

 Precious metal discoveries in the mountains east of Culiacán sustained 

Spanish resolve to maintain their northern outpost. Soon local gardeners 

were growing some of their favorite Mediterranean crops alongside ever-

present plantings of corn. Mota y Escobar tells us their plantings included 

melons, watermelons, cucumbers, bananas, oranges, lemons, and citrons, 

but no cool-climate orchard fruits like peaches and apples, which would 

have fared poorly on Culiacán’s nearly tropical coastal plain. Wheat, too, 

failed to take hold here, just as it had failed in Columbus’s island colonies.

Dunmire.indb   196Dunmire.indb   196 7/11/05   1:55:30 PM7/11/05   1:55:30 PM



map 8.1
The Western Corridor: Sonora and Arizona 
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jesuits arrive in northwest mexico

Jesuits were the last important Catholic order to enter Mexico. Having 

faltered in their attempt to establish missions in Spanish Florida in the 

1560s, members of the Society of Jesus were again offi cially invited to cross 

the Atlantic to work among Indians and to educate Mexican-born Spanish 

youths. Already Franciscans held religious sway over much of the interior, 

Dominicans were strong in southern Mexico, while the Augustinian Or-

der enjoyed pockets of infl uence centered around their solidly built mon-

asteries scattered throughout New Spain.

 Just as interest in pushing Spanish infl uence and settlement north from 

Culiacán renewed in the 1590s, the king of Spain, sensing the economy of 

spearheading further advances through pacifi cation rather than military 

might, directed Jesuits to begin ministering to natives in that region. Thus 

a recurrent theme was played out: conquest organized by the government 

was to be justifi ed by the government’s religion.

 The fi rst permanent mission was established at San Felipe in northern 

Sinaloa on July 6, 1591. Two years later the annual missionary report failed 

to mention planting crops, although the report observed that inhabitants 

“have their gardens in the lowlands along the rivers. They are great farm-

ers, sowing twice a year, and they generally have abundant crops. . . . Still, 

they have few native fruits except some cantaloupes and melons.” (The 

cantaloupes and melons were assuredly not native; along with chickens, 

they had been introduced to these people sixty years earlier by the original 

Iberian colonizers.)

 The report failed to mention infectious diseases then beginning to 

devastate the tribes. Padre Pérez de Ribas, however, in his massive history 

of early Jesuit activity in Mexico published in 1645, concluded the institu-

tionalizing of Christianity was aided by “a cruel epidemic, which although 

only of smallpox and measles, was nonetheless so contagious and pestilent 

that it carried heaps of Indians to their death.” By this time smallpox and 

measles were nothing more than childhood diseases for Europeans. Span-

iards didn’t comprehend that Old World diseases, perhaps introduced via 

their livestock, would have such devastating consequences on natives who 

never had an opportunity to develop immunity.

 Within twenty years Jesuits moved north into what is now the Mexican 

state of Sonora, and in another twenty they forged ahead with mission 

after mission halfway up that province toward present-day Arizona. Just 

about all natives they encountered living between the eastern slopes of the 
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Sierra Madre Occidental and the Gulf of California—a zone roughly two 

hundred miles wide—were at least part-time farmers.

 Unlike Aztec and other cultures occupying pre-Columbian central 

Mexico, tribes of these mountain valleys and coastal plains were somewhat 

fragmented, with limited political cohesion and no powerful chiefs hold-

ing sway over vast kingdoms. Rather, these Indian nations were mostly 

scattered among sundry rancherías—small farming villages, each with 

their own ruling bodies. This contrasted sharply with the scene of high-

density, multistoried urban pueblos encountered by Franciscans along the 

Rio Grande in New Mexico, and it resulted in west coast Jesuits adopting 

very different policies. Theirs was an agenda to persuade people of Sinaloa 

and Sonora to consolidate their villages and build larger pueblos within 

easy reach of individual missions. This strategy, known as reducción, had 

the effect of gradually drawing outlying rancherías into the mission fold 

where natives could be taught to improve their subsistence and instructed 

in Spanish culture and church liturgy.

 A dearth of missionaries and intensifi ed resistance to religious conver-

sion slowed mission building on the frontier during the mid-1600s. Those 

earliest Jesuit padres had their hands full coping with austere conditions, 

ministering to sick Indians, and learning the languages. (Franciscans, 

in contrast, owing to their frequent moving from community to com-

munity, rarely bothered to master the divers native dialects.) But things 

were about to change with the arrival in Mexico of Father Eusebio Kino in 

1681, exactly one year after twenty-one Franciscans had perished in Nuevo 

México during the Pueblo Indian Revolt that emptied that province of all 

non-Indians.

enter padre kino

Eusebio Francisco Kino was a Tyrolean whose youth had been devoted 

to learning animal husbandry, viticulture, and general agriculture. He 

dreamed of serving in the Orient when he entered the Society of Jesus 

in 1665; instead his introductory assignment as a missionary was to Cali-

fornia—actually the east coast of Baja California, which, at the time, was 

thought to be an enormous island in the Pacifi c. Kino and the soldiers who 

accompanied him then believed it to be the largest island in the world. 

Ever an optimist, upon arrival he wrote:

The land is good and it has a fi ne climate. There are plentiful fi sh, fi re-
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wood, birds, deer, rabbits, etc. We planted maize, muskmelons, water-

melons, etc. We hope that all will bear fruit, and we trust that within a few 

months we may begin to baptize, for these Indians appear to be the most 

docile, laughing, and jovial of all those in America. (Bolton, 1984: 108)

 The truth of the matter, however, was that Baja California, at least the 

semidesert locations of Kino’s missions on the Gulf coast, lacked perma-

nent streams or suffi cient rainfall to support all the crops Kino had sown 

for natives who, up to this point, were strictly hunter-gatherers and fi sher-

men, not farmers. Goats, horses, and mules brought by the Spaniards seem 

to have managed on wild grasses and shrubs, but water was insuffi cient to 

raise orange and lemon tree cuttings to maturity, or to keep alive fi gs and 

grapes. Wheat did all right at fi rst, but harvests were too meager to feed the 

growing numbers who were becoming dependent on missions for their 

wants. In a little over two years, the mission beachhead was abandoned, 

and Spaniards didn’t return to Baja California for more than a decade. 

Nevertheless, Kino’s Baja ventures did demonstrate his commitment to 

insuring converts’ bodily nourishment as well as spiritual health.

 Wherever Kino explored in the future, he would be on the lookout for 

fertile soil in a climate that could sustain a wealth of European crops; such 

land was invariably targeted for new missions. And, always the man of 

soil, when he came across those places, he seldom failed to follow up with 

bringing in an assortment of seeds and cuttings to get a head start on the 

mission garden—ever a top priority for the gentle, energetic padre.

 For Kino, the future was Pimería Alta, territory in the Sonoran Desert 

heartland of northern Sonora and southern Arizona. Pimería Alta was 

named for and occupied by what the Spaniards called Pima Indians, 

people who today prefer to call themselves O’odham, which, in fact, 

means “we the people.” Recall from Chapter 3 how the O’odham were ac-

complished farmers, often harvesting two crops each year because of their 

ability to irrigate from intricate hand-dug canals.

 After Kino was assigned to the mainland, he chose to locate on some 

rich river-bottom lands already under cultivation by O’odham villagers. 

The site wasn’t far from present-day Magdalena, hardly sixty miles south 

of Arizona’s border city of Nogales and less than a day’s ride from the 

northernmost existing missions on the frontier. There in the spring of 

1687 he began construction of Mission Dolores—Our Lady of Sorrows—a 

place he would call home for the next quarter century. More important, 

Dolores became a springboard for other colonizing thrusts north and west 
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as well as base for some of the most incredible exploration in the history of 

the American Southwest. Kino, the fi rst missionary permanently assigned 

to Pimería Alta, led most of these sojourns.

the mother mission

Resident O’odham had previously seen the benefi ts of owning Spanish 

livestock and eating Spanish produce, and they seemed to welcome Kino 

and his fellow priests. Using Indian labor, it wasn’t long before Kino was 

overseeing construction of a simple dwelling for himself and a chapel for 

the people. Clearly Kino’s charismatic personality coupled with his un-

swerving devotion to faith and Catholic ritual had a compelling impact 

on natives, as did exotic peals from the newly installed church bell and the 

marvel of elaborate church ornaments and Catholic pageantry. Within 

a few months the local pueblo governor had chosen to be baptized, and 

more and more O’odham captivated by this enterprise were moving in 

from the countryside.

 On his arrival, Kino quickly organized the planting of a community 

garden. Indeed, with an infl ux of O’odham and their permanent settle-

ments within sight of the mission, the need to feed must have accelerated 

efforts to get seed and cuttings into the soil.

 We know for a fact that wheat was sown that fi rst spring (and probably 

again in the fall) alongside corn and beans, the native crops. Grape vines 

and Mediterranean fruit trees were also laid in early on; two years later it 

was recorded that besides grapes for sacramental wine, apricots, peaches, 

pears, quinces, pomegranates, and fi gs were thriving at Mission Dolores. 

We can only guess at the kinds of annual vegetables and herbs seeded in 

those fi rst Old World gardens not far south from Arizona’s border, but it’s 

fairly certain that melons, watermelons, onions, cabbage, and European le-

gumes like garbanzos and lentils were among the earliest plantings, as they 

were just about everywhere else on the frontier. In any case, a lot of food-

stuffs we take for granted today were well on their way toward that border.

 The O’odham seem to have at least grudgingly accepted the padre’s 

ideas of managing fi elds and gardens, for they used foreign technology 

and hand tools when such became available. It didn’t take them long to 

recognize that horses and mules could ease the burden of tilling the soil 

and getting from place to place. Cattle defi nitely fi gured in the early mis-

sion scheme, and O’odham eventually acquired a taste for beef, though 

meat never became a central element of their diet.
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 Over the years Mission Dolores enlarged its physical plant with con-

struction of a larger church, farm buildings, workshops, a water mill, 

and more living quarters. Most everything was built from adobe bricks, 

quarried stone, and timbers. Besides Indian neophytes who were taught 

to serve in various religious capacities, O’odham were trained to be mule-

teers, schoolmasters, all kinds of craftsmen, and cowhands—vaqueros in 

the lingo of the day. Livestock herds swiftly exceeded the needs of locals, 

as did the harvest of farm and garden produce. In reality, Dolores had 

been transformed into a modest farm and ranch operation and was now 

ready to take on the role of mother to more mission projects Kino hoped 

to launch across his expanding domain.

more missions

Each year Kino spent some of his happiest days on long horseback jour-

neys exploring country north and west of Dolores. During these treks 

he noted the most promising sites for future missions—places where 

rancherías prospered. Finally more Jesuit priests were assigned to Pimería 

Alta, permitting Kino to accomplish his expansionist dreams. By 1694 six 

new missions had been founded, most of them with one or more substa-

tions, or visitas, less than a day’s ride from the central church where the 

padre presided. All were initially supplied from farm surpluses generated 

at Dolores.

 Once a new mission was in place, nearby families were expected to sup-

port themselves from tribal gardens. Every year at planting time, the Jesuit 

father handed out seeds of annual vegetables like lettuce, cabbage, onions, 

and melons along with high calorie garbanzos, broad beans, and lentils 

to the governor of the nearby pueblo. Each padre and his many Indian 

neophytes were fed from produce harvested (again by Indians) in com-

munity fi elds overseen by the church or from the padre’s personal garden 

patch, if he had one. Surplus crops and livestock were traded or sold, often 

to nearby Spanish mining communities, for income to purchase supplies 

unavailable locally and to otherwise defray mission expenses.

 The fi rst mission gardens were doubtless planted and cultivated by 

traditional methods using sharp-pointed wooden digging sticks to poke 

holes in the ground for seeds. As they became available, iron-bladed hoes, 

spades, sickles, and other European farm implements were distributed 

and used by village farmers, but plows seem to have been accepted with 

great hesitation, if at all, by O’odham for cultivating fi elds. After all, their 
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own approach to raising corn and other produce was time-tested, so why 

replace it?

 When oxen- or mule-drawn plows were employed under supervision 

of Indian neophytes to prepare ground for mission wheat fi elds, the device 

was made entirely of wood. Some sixty years after Kino’s arrival in Pimería 

Alta, another padre was to write, “The iron plowshare is not used for plow-

ing, because iron is much too expensive in Sonora. A coarse, badly made 

plow, equipped in front with a broad, pointed piece of wood where it cuts 

the furrow is all that is used” (Pfefferkorn, 1989: 46).

spanish livestock

As happened elsewhere, Spanish livestock had greater impact on natives 

and their land than any other overseas element (except for European 

germs). Not only did Kino supply new missions with livestock, he also 

distributed animals to established O’odham rancherías, sometimes years 

in advance of any formal Spanish settlement. By the turn of the century, 

he had stocked missions and rancherías throughout Pimería Alta. At that 

time he was able to report:

First, there are already many cattle, sheep and goats, and horses; for, 

although in the past year I have given more than seven hundred cattle to 

the four fathers who entered this Pimería, I have for the other new con-

versions and missions which by the favor of heaven it may be desired to 

establish, more than three thousand fi ve hundred more cattle; and some 

of them are already far inland, ninety leagues from here. (Kino, Vol. 1, 

1948: 357)

 On a different occasion he wrote of “the plentiful ranches which are al-

ready stocked with cattle, sheep, and goats, many droves of mares, horses, 

sumpters—mules as well as horses—pack animals necessary for transpor-

tation and commerce, with very rich and abundant pastures all the year, to 

raise very fat sheep, producing much tallow, suet, and soap, which already 

is made in abundance” (Ibid.: 266).

 During his twenty-four-year tenure Kino helped launch nineteen sepa-

rate ranch operations in Pimería Alta. Without a doubt, in this land Kino 

was cattle king of the day.

 O’odham weren’t the only ones to have settled the region. Whereas 

Pima/O’odham irrigated their fi eld in broad perennial river valleys, 
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Tohono O’odham, called Papago by other tribes at the time, occupied 

more arid country in northwest Mexico and southern Arizona. Under 

what might seem to most of us to be wretched growing conditions, they 

practiced fl oodwater farming, scattering corn and bean seeds in moist, 

sandy ground at the foot of dry washes immediately following the earliest 

monsoon rains of summer, then waiting for additional moisture blowing 

in from the gulf to nourish their crops until the fall harvest. Tohono were 

given cattle, but rather than herding the critters, they turned them loose 

on the open range and hunted them, just as they hunted wild game. Cattle 

were able to survive and reproduce on their own in the scorching desert 

environment largely because of leafy green mesquite shrubs that produced 

nourishing drooping bean pods during the hottest months. It wasn’t until 

the twentieth century that these people developed an in-house productive 

livestock industry.

 The third main tribe in the region was the Western Apache—far-

ranging bands that rarely grew their own food. Instead, these nomads 

hunted game and gathered wild plants, sometimes trading with or raid-

ing from other tribes. They turned to preying on O’odham about the time 

Jesuits were arriving on the scene with their herds of horses and other live-

stock. It wasn’t long before roving bands of Apache learned to steal Span-

ish horses and, more signifi cantly, to master the art of riding bareback. 

Introduced horses (and later, captured European fi rearms) revolutionized 

their lifestyle; from then on they became almost full-time raiders, just as 

related Apache tribes were becoming in New Mexico and Texas. From 

the standpoint of Pimería Alta’s other residents—agricultural Indians, 

Spaniards, and much later, Anglos—Apache would be the scourge of the 

American Southwest for the next one hundred-fi fty years and more.

the mediterranean plantway reaches arizona

Wary of incessant threats from marauding Apache, Kino occasionally 

traveled with a military escort, more often than not Spanish Lieutenant 

Juan Manje who became his close associate during numerous discovery 

excursions and a prominent ally to the mission cause. It was March 1699, 

on return from one of their circuit trips deep into Arizona, when Manje 

contemplated the scene near what eventually became the most famous 

mission in Arizona, San Xavier del Bac, situated a few miles south of Tuc-

son. Manje later wrote:
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On the 7th, traveling south up the river, we passed four settlements one 

league apart; and after going six leagues, we came to the great settlement 

of San Javier del Bac, where 1,300 persons were congregated to celebrate 

our arrival with dancing and songs. . . . In accordance with their custom, 

they made us presents and showed us 100 fanegas [approximately 160 

bushels] of wheat, which they had harvested and stored in the adobe and 

fl at roofed house. They also showed us many cattle and mares, which they 

were taking care of until they are given a priest. From this neighborhood 

alone, with its rich lands all under irrigation, a mission of 3,000 souls 

could be established. (Manje, 1954: 125)

 Kino had learned of the imposing ranchería at Bac eight years earlier 

when he fi rst visited a much smaller native settlement called Tumacácori, 

about forty miles up the Santa Cruz River valley. This open, gently slop-

ing fertile valley, now the corridor for a major interstate highway leading 

from Tucson to Nogales and into Mexico, was to be home for the three 

most prominent missions in Arizona—San Francisco Xavier del Bac, San 

Cayetano de Tumacácori, and San Gabriel de Guevavi. Development of all 

three was well underway as the seventeenth century ended.

 These Santa Cruz Valley missions proved to be a wellspring for intro-

ducing Old World crops into southern Arizona. Rich bottomland soil 

here was easily irrigated from the cottonwood-lined Santa Cruz by means 

of a network of Spanish acequias that overlay prehistoric Indian-built ca-

nals. Watered orchard fruits fl ourished in the valley setting—especially 

peaches, pomegranates, and quinces; apricots, pears, and plums were 

TABLE 8.1. OLD WORLD CULTIVATED FOOD PLANTS 

INTRODUCED TO KINO MISSIONS (1687–1706)

Grains: barley, wheat
Leaf Vegetables: cabbage, lettuce
Root Vegetables: carrot, garlic, leek, onion, radish, turnip
Legumes: black-eyed pea (cowpea), broad bean (fava), garbanzo (chickpea), lentil
Orchard Fruits: apple, apricot, fi g, mulberry, orange, peach, pear, plum, 
 pomegranate, quince
Other Fruits: grape, melon, watermelon
Herbs and Spices: anise, coriander, mint, black mustard
Miscellaneous: sugarcane

Dunmire.indb   205Dunmire.indb   205 7/11/05   1:55:34 PM7/11/05   1:55:34 PM



�
206 Gardens of New Spain

probably also part of the mix. It will be remembered most of these same 

fruits had blessed the land nearly a century earlier and much farther north 

at mission and colonial gardens in New Mexico.

wheat, melons, and watermelons 
lead the progression

Of the crops introduced by missionaries, wheat had by far the greatest 

impact on Native agriculture. The O’odham accepted wheat as a supple-

ment to American corn more readily than other cultures on the American 

continent. Perhaps this was because winter wheat was reaped in May or 

figure 8.1
Interior of 

mission church 

at Tumacácori. 

Franciscans 

replaced the 

original Jesuit 

church in the 

early 1800s. 

(Photo by 

author)
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early June, typically the driest time of year in the Sonoran Desert and a time 

when neither wild plants nor the corn-bean-squash triad were harvestable.

 Harvested wheat was usually threshed by the hooves of horses or mules 

penned in a small, circular corral specially constructed over fl at, hard-

packed ground which was then covered with sheaves of wheat. One of the 

later Jesuit missionaries, Padre Ignaz Pfefferkorn, described the action:

One Indian, who stands aloft, chases the threshers [the horses] around 

the circle with a long whip keeping them steadily in full trot. To keep 

them from becoming dizzy, he forces them at times to turn around and 

take the opposite direction. When the animals tire they are allowed to rest 

for a while; meanwhile the trampled straw is turned over with rakes, so 

that it will be completely threshed out underneath as well as on top. . . . 

Then the threshed part is piled up and thrown with a fork into the air. 

The wind carries off the chaff, and the wheat falls to earth. Finally, the 

wheat is winnowed to cleanse it of sand and other refuse. (Pfefferkorn, 

1989: 47–48)

 Wheat reached the ranchería at San Xavier del Bac about 1695, the 

O’odham settlements around present-day Tucson a bit later, then leap-

frogged to O’odham villages along the Gila River sometime in the next fi fty 

years. By 1774, when Juan Bautista de Anza inaugurated a land route from 

Tubac, Arizona, to the recently founded Spanish mission at Monterey on 

figure 8.2
Wheat was threshed and winnowed manually 

at smaller colonial farms. (Vangie Dunmire 

after López Linage, 1989: 86)
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the fabled coast of California, wheat (along with barley, cantaloupes, and 

watermelons) was being grown by Colorado River Yuma Indians in the 

southwest corner of Arizona and by Gila River Pima just south of present-

day Phoenix. Indeed, Anza noted in his diary for May 23, “The fi elds of 

wheat which they have at present are so large that, standing in the middle 

of them, one can not see the ends, because they are so long. Their width is 

also great, embracing the whole width of the valley on either side, and their 

fi elds of maize are of corresponding size” (Bolton, 1966: 240).

 A century later Gila River Pima became Arizona Territory’s leading 

agricultural entrepreneurs, producing several million pounds of wheat 

per year and selling much of it to a growing population of Anglo Ameri-

cans. But, in one of the sadder episodes of Anglo-Indian affairs, govern-

ment-sponsored water diversion schemes upriver on the Gila eventually 

extracted an unforgiving toll on traditional agriculture. An increasingly 

diminished river fl ow fi nally caused Pima crop failure and withering 

orchards.

 If the O’odham in Kino’s day were receptive to growing wheat, they 

absolutely embraced the coming of watermelons and, to a lesser extent, 

cantaloupes and other varieties of melons. It’s not hard to see why. Mel-

ons and watermelons were easy to propagate in sandy-soil along streams 

running by O’odham villages. As any contemporary gardener knows, 

raising Old World melons and watermelons isn’t much different from 

raising New World squashes, so cultivation techniques were old hat to the 

O’odham. And when they discovered the mouthwatering succulence of 

these new fruits, desert-dwellers in short order added them to their own 

mix of crops. In Arizona, Indian sandía plantings actually preceded Span-

ish settlements in the vicinity of Tucson, near Yuma at the mouth of the 

Gila River, and possibly, along the Gila east of Phoenix.

 All the traditional O’odham cultivars were summer crops, sown in late 

spring and harvested at summer’s end or in the fall. In contrast, many in-

troduced vegetables and grains could be planted in winter and harvested 

in spring. Barley, onions, garlic, peas, lettuce, and cabbage all had such 

potential. Adopting these new cultigens extended the growing season for 

native farmers, in some cases allowing double-cropping the same piece 

of land with an Old World crop in winter and a traditional crop in sum-

mer—an agricultural breakthrough of colossal magnitude.

 Kino died from natural causes in 1711, and with his death, twenty-four 

years of mission building came to a temporary halt. Here we naturally 

have focused on Kino, extraordinary promulgator of Old World agricul-
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ture. To be sure, Kino’s contributions to the proliferation of Old World 

food plants and agricultural techniques rank alongside those of Colum-

bus and Cortés. But the legacy of this Italian who did God’s work in the 

name of Spain also rests on his contributions to geography. Annual treks 

across the Sonoran Desert eventually took him to the head of the Gulf of 

California where he struck down one of the great fi ctions of the day—that 

the peninsula of Baja California was a colossal island. Thanks to Kino’s 

meticulously drawn and eventually published maps, understanding of the 

lay of the land in that part of the world was fi nally set straight.

european agriculture at hopi

Lest I give the impression that the earliest introduction of Old World 

crops into Arizona came from the south by way of Jesuits, it will be re-

membered that Franciscans operating out of their provincial headquar-

ters at Santo Domingo, New Mexico, had founded a mission among Hopi 

at Awatovi in 1629—fi fty-eight years before Kino entered Pimería Alta. 

Shortly afterward, livestock (including goats and sheep) and seeds and 

cuttings for European garden and orchard crops already well-established 

in the northern province were delivered to this new mission on the Hopi 

mesa. Inventories of those fi rst northeastern Arizona imports don’t ex-

ist, but when adobe bricks from ruins of the old Franciscan mission were 

analyzed years ago by ethnobotanist Volney Jones, at least a few of these 

plants were unequivocally shown to have been farmed on the mesas in the 

mid-1600s. Wheat, watermelon, cantaloupe, peach, and either plum or 

apricot fragments embedded in the adobe were identifi ed along with plant 

parts from the expected American-borne cultivars. No doubt other Euro-

figure 8.3
Conjectural restoration of sixteenth-century Franciscan mission church at Awatovi, 

Hopi Indian village. (Vangie Dunmire after Montgomery et al., 1949, Fig. 36)
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pean crop plants undetected in the adobe brick study were being grown in 

seventeenth-century Hopi land.

 Later in the century the Hopi apparently introduced some of the 

new fruits into Canyon de Chelly, an awesome complex of sheer-walled 

sandstone canyons sixty miles or so east of their homeland mesas. Wil-

son Hunter, chief ranger at Canyon de Chelly National Monument and 

long-time Navajo resident of the region, told me tradition has it that Hopi 

planted and tended fruit orchards on the fl at, silty canyon fl oors during the 

summer months, returning each year to water the trees and harvest fruit. 

Navajo moving into Canyon de Chelly in the latter part of the eighteenth 

figure 8.4
Modern 

Navajo 

farmers still 

raise peaches 

and other 

orchard 

crops on their 

reservation 

lands at the 

bottom of 

Canyon de 

Chelly. (Photo 

by author)
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century gladly took over maintenance of the old Hopi orchards. When Kit 

Carson routed the Navajo from Canyon de Chelly in 1864, he had his men 

destroy most of the orchards, but a few fruit trees tucked away in remote 

side-canyons managed to elude the ransackers. Navajo farmers still raise 

peaches, apples, apricots, and pears on their reservation lands there, and 

some of their trees are likely descendants from those original Hopi plant-

ings. Peach trees growing in Canyon de Chelly today support that notion: 

the fruit is small, sweet, and white-fl eshed, exactly like the famous variety 

still being grown on the Hopi Indian Reservation.

 It was at Hopi, then, where Mediterranean garden crops were initially 

sown in Arizona, and Hopi Indians were, without question, the fi rst stock-

men in the state. Proliferation of European plants apparently stopped 

there, for nothing suggests the early Hopi Mesa gardens provided seed 

for further dispersion of those crops into the southern part of the state. 

In more recent times, however, plant conservation organizations such as 

Native Seeds/search and, recently, a Navajo program called Diné Trees 

for Life have sponsored programs to collect and disseminate “heirloom” 

seeds of Spanish and Indian crops long favored by Hopi, O’odham, and 

other Southwestern tribes. The goal is to preserve fast-disappearing ge-

netic strains.

pimería agriculture after kino

A change of royal policies in Bourbon Spain plus a subsequent shortage 

of personnel and funds caused Kino’s missions to languish toward the 

end of his life and in the years immediately following his death. Then in 

the 1730s the Jesuit order revived its program in Pimería Alta, assigning 

more priests to oversee and expand existing missions along the northern 

frontier. The newcomers were mostly northern European stock, with a 

preponderance of Germans or Austrians having names like Pfefferkorn, 

Nentvig, Sedelmayr, or Och. (Jesuit policy of recruiting from all parts of 

Europe contrasted with that of Franciscans, who relied solely on men of 

Spanish descent for missionary work in the New World.)

 With this invigoration came brand-new crops for mission gardens, not 

the least of which was an array of Mediterranean vegetable and salad herbs 

formerly unknown on the frontier. The latest medley of taste enhancers 

included caraway, cumin, fennel, marjoram, oregano, parsley, rosemary, 

and sorrel, suggesting the padres had begun to take interest in culinary 

arts. And by this time missionaries and colonists along the Pacifi c cor-
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ridor had discovered the merits of other native-grown crops besides corn, 

beans, and squash. Now, alongside their celery, endive, and all the other 

familiar produce imported from Europe, they were planting tomatoes, 

chile, white potatoes, sweet potatoes, and sometimes even peanuts—all 

products of America.

 Something the padres called “Turkish pepper” was also widely grown 

as a condiment to spice up meals in the Spanish tradition. In spite of its 

name (causing some scholars to assume it was a form of Old World black 

pepper—Piper nigrum, which came from the Orient), I have concluded 

the reference was to one of the hotter varieties of New World chile. In fact, 

I question whether imported Asian pepper plants could have been grown 

in Pimería Alta or anywhere else beyond Mexico’s tropical shores, for 

Piper nigrum is a plant associated with steamy climates.

 Contrary to claims that grapes were abundantly grown in mission gar-

dens, conditions were not conducive for making decent wine from those 

Mediterranean grapes. Apparently alkaline soils and mineral-laden water 

caused excess fruit acridity. Try as they might, the Jesuits were unable to 

duplicate the success of vintners in Parras, El Paso, or north along the Rio 

Grande (and, of course, much later in California), though their inferior 

locally grown wines were no doubt dispensed as sacrament during Mass. 

Thus, wine acceptable as daily fare for padres or for well-bred Spanish 

colonists on the frontier had to be imported from the south.

 Fields of sugarcane thrived at some missions. Processing mills were 

rather simple triple-roller contraptions powered by a single horse or 

mule. Juice was boiled down into syrup, poured into wooden molds, then 

allowed to air-dry and harden into brown sugar cakes, called panocha. Or 

the syrup might be set aside to be used as a dip for bread. “Nothing in 

the world more pleasant,” according to one missionary of this everyday 

confection. Much later, Indians on the lower Colorado River and along 

the Gila grew sugarcane, but sugar production never attained commercial 

enterprise status in upper Sonora or Arizona as it would in Texas and 

Louisiana.

 Although many scholars consider eighteenth-century Mexico to be the 

golden age for architecturally splendid monastery and church gardens, or-

namental plantings never took on much importance in the Jesuit scheme 

of things. Kino did allude to European roses and lilies gracing some of 

his missions; however, another Jesuit padre, Phillip Segesser, writing in 

1737, claimed that “fl owers are not grown here in gardens. Enough fl owers, 

and very beautiful ones, grow in the fi elds.” In all probability, cultivated 
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pleasure gardens were deemed an excessive luxury along the struggling 

frontier.

 Missionaries, miners, ranchers, and sundry adventurers were drawn to 

the frontier, but rarely doctors or surgeons. Nor did medicinal plants from 

Spain play much role in curing sickness and disease here. Familiar borage, 

mallow, common rue, and castor beans—all from the Old World—were 

planted for medicine in some mission gardens, but herbs collected from 

the wild seem to have been accepted just as readily. Besides, wild me-

dicinal herbs grew everywhere, and locals were willing to teach Spaniards 

about their uses. In his Descripción de Sonora, Father Juan Nentvig de-

clared the province was endowed with “excellent medicinal herbs, shrubs, 

gums, fruits, mineral and animal products of such quality that there is no 

collection like it in Europe,” and he goes on to describe the benefi cial ef-

fects of some three dozen native plants. Among them were yerba mansa 

(Anemopsis californica), inmortal (Asclepias spp.), and jojoba (Simmond-

sia chinensis), all remedial herbs sought by traditional Hispanic families 

living in the American Southwest—right up to the present.

 Nentvig must have acquired some of his herbal medicine understand-

ing from a medical anthology written by Jesuit pharmacist, Juan Esteynef-

fer, who had been sent to Mexico to help fellow missionaries learn about 

plant cures some fi fty years earlier. Esteyneffer had become skilled in 

treating illness with locally obtainable herbs and household products, and 

his handbook of practical medicine, written to combat diseases he consid-

ered to be endemic to New Spain, became a classic.

 The mission network was forced to retrench during the 1750s and 1760s 

because of growing Apache hostility. Over the years, however, Jesuits had 

distinguished themselves by superior mission management along with 

enormous contributions to education. Thus it came as a nasty shock when 

in 1767 the king of Spain ordered all Jesuits expelled from Spanish posses-

sions throughout the world. It seems that royal intrigues in Europe and 

declining papal infl uence in Spain triggered the king’s ire toward Jesuits, 

then considered to be the staunchest defenders of the pope.

 Custody of most missions was offi cially transferred to Franciscans 

under a new, much smaller company of friars who continued to run the 

farms and gardens, but scarcely as vigorously as in Kino’s day. Be that as 

it may, Franciscans did oversee construction of some of the most beauti-

ful and elaborate churches in Pimería Alta, including San Xavier del Bac, 

popularly known today as the “White Dove of the Desert.” In the years af-

ter Mexican independence from Spain, from 1821 to the 1840s, Franciscans 
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were gradually phased out of the region and church operations turned 

over to secular clergy. Two and one-half centuries of mission building and 

missionary oversight in northern New Spain fi nally came to a close.

ascendancy of the military

Protection against marauding Indians—mainly Western Apache—had 

been a never-ending concern. Military contingents always had to accom-

pany missionaries breaking new ground along the frontier. As settlements 

were established, civilian militias were formed, then fi nally the crown 

might determine that a presidio should be incorporated in the grand mili-

tary strategy.

 The concept of presidios dates from the 1500s when Spain invaded 

Muslim North Africa and concentrated its forces in defensive strongholds 

along the frontier. The institution was perpetuated as an instrument of 

military policy in New Spain where presidios were deployed all along the 

northern frontier. Garrisons of Spanish soldiers, chartered by the crown 

and captained by high-ranking offi cers, were assembled at critical points 

figure 8.5
Mission San Xavier del Bac, Arizona, considered one of the fi nest examples of 

Spanish colonial architecture in the United States. (Photo by author)
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along main roads and in places where the more prominent missions, 

mines, or colonies were under the greatest threat from warring bands.

 With increased availability of horses and fi rearms, emboldened Apache 

intensifi ed depredations on O’odham and newly arrived settlers in Pimería 

Alta. In response, the military beefed up operations, and by the mid-1700s, 

military might replaced the missions as Spain’s dominant force along the 

northwestern frontier.

 An O’odham anti-Jesuit rebellion in 1751 in which more than a hundred 

colonists and two priests lost their lives prompted the crown to build a new 

presidio the following year at Tubac in the Santa Cruz Valley just across 

today’s international border. With fi fty troops assigned, Tubac became 

the fi rst permanent European settlement in Arizona and the northernmost 

military outpost in Pimería Alta. Serving as a defense bastion for farmers 

and ranchers who had settled the valley, Tubac became the jumping-off 

point for military exploration, most notably that of Juan Bautista de Anza 

who led expeditions to California in 1774 and 1775.

a presidio at tucson

Perhaps of greater consequence, construction of the Tubac presidio led 

military strategists to once again expand the limits of the northern fron-

tier. Accordingly, in 1775 the presidio was relocated forty miles farther 

north to the center of an O’odham Indian ranchería on the Santa Cruz 

River, a place that one day would become the heart of Tucson. Thus 

Arizona’s second largest city had its European beginning one year before 

American colonists on distant Atlantic shores declared independence 

from Great Britain.

 This ranchería was a scattered collection of one-room, beehive-shaped 

thatch houses laid out in family clusters—an agricultural village where 

wheat, corn, beans, watermelons, and probably cantaloupe-type melons 

were propagated in irrigated fi elds. At the time, Mission San Xavier del 

Bac with its impressive fi elds and herds of livestock was in full operation 

just a few miles upstream (south) on the Santa Cruz. A smaller visita es-

tablished by Jesuits years earlier remained at the Tucson site itself where 

wheat had been sown in church fi elds at least since 1770.

 Seasoned frontier troopers, their families, and an assemblage of other 

service-providing Sonorans manned the new garrison, called Presidio 

de San Augustín del Tuguison. A rectangular palisade of rough logs was 

erected, within which adobe houses for the military and civilians were 
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built with help from resident O’odham. About seventy-fi ve soldiers were 

assigned to the presidio of Tucson during its early years. Their principal 

business over the years was to contain the deepening Western Apache 

menace to O’odham and Spanish ranchers.

 The Santa Cruz River, an intermittent stream by the time it reached the 

vicinity of Tucson even in those days, was crucial for the well-being of the 

presidio and its expanding contingent of Hispanic farmers and ranchers. 

Historian Thomas Sheridan, who has repeatedly made a strong case for wa-

ter being Arizona’s most precious natural asset, captures the essence:

Without the river, European civilization could never have established a 

foothold in the Tucson Basin. The Santa Cruz served as a fragile lifeline 

for the Hispanic colonists who settled along its banks. Its bosques [thick-

ets] of mesquite furnished wood for fuel. Its swampy meadows provided 

pasture for presidial horse herds and the livestock of nearby civilians. 

More importantly, river springs like the famous El Ojito on the east bank 

of the Santa Cruz gave people their drinking water and fed the acequias, 

or irrigation canals, which allowed Tucson farmers to cultivate their crops 

of wheat, corn, beans and vegetables. (Sheridan, 1986: 11)

 Corn was second in value to wheat. Barley was likely to have been sown 

as well, since regional O’odham and Yuma Indians living near the confl u-

ence of the Gila and Colorado Rivers had grown it for years. But my search 

for written records of Old World crops (beyond grains, melons, and wa-

termelons) that might have grown in Tucson fi elds during that time has 

drawn a blank. Indeed, Captain José de Zúñiga in charge of the presidio at 

Tucson in 1804 reported:

We produce 600 bushels of corn a year, and it sells at two and a half pesos 

a bushel. Wheat sells at two pesos a bushel, and our area harvests 2,800 

bushels annually. Beans and other vegetables sell at four and a half pesos a 

bushel. About 300 bushels are produced annually. . . . We grow no sugar, 

tobacco, cacao, vanilla, sarsaparilla, Tabasco pepper, Jalapa purgative, 

indigo, cochineal, Campeche wood for dying, or wood for fi ne lumber. 

(McCarty, 1976: 89–90)

 Such luxuries must have been imported from agricultural haciendas far 

to the south or even from Mexico City. By the 1840s and 1850s journals of 
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boundary surveyors and offi cers in U.S. military contingents heading for 

soon-to-be-acquired California shed a bit more light. The keenest agricul-

tural observations came from John Bartlett, the peripatetic U.S. Commis-

sioner for the United States and Mexican Boundary Commission, when 

he passed through Tucson in 1852. The presidio was still functioning, but 

unceasing Apache harassment had exacted its toll on the countryside. Re-

gardless, Bartlett tells us that at one sprawling, somewhat decaying haci-

enda a mile west of town:

Wheat, maize, peas, beans, and lentils are raised in perfection; while 

among the fruits may be named, apples, pears, peaches, and grapes. The 

only vegetables we saw were onions, pumpkins, and beans; but in such a 

fertile valley all kinds will of course do well. (Bartlett, Vol. 2, 1854: 296)

 To this list of crops certifi ed as growing in Tucson when still offi cially 

part of Sonora may be added pomegranates and quinces, “both highly en-

joyable”—this according to one member of the “Mormon Battalion” as it 

marched across the Southwest to California in 1846 during the War with 

Mexico. The village of Tucson, he noted, contained about fi ve hundred 

inhabitants of adobe houses, and he speculated that when the battalion 

stars and stripes were raised, it must have been the fi rst American fl ag ever 

to fl y over Tucson—probably true for all Arizona.

 One of those inhabitants was farmer Isidoro Gallego, a Mexican who 

lived inside the walled village. Years later his son, Hilario, recalled how the 

Gallego family got by in the 1850s and 1860s:

When we needed provisions we made a lot of rag dolls and took them 

over to the Gila river where there were Pima and Maricopa Indian settle-

ments and traded them off for tapery [tepary] beans, corn, wheat and 

black-eyed peas. From around home we gathered mesquite beans and 

dried them and then ground them into penole [pinole—parched corn 

ground and mixed with sugar and water for a drink]. We ate the nopal 

and sahuaro fruit. . . . The fi rst time we heard of coffee was when the Oury 

brothers came in and gave some of the green coffee to the women to 

cook. (Gallego, 1935: 77)

 Gallego’s reminiscences of his boyhood in Tucson (he was born there 

in 1850) make clear that despite Bartlett’s glowing assessment of the agri-
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cultural scene, Arizona’s then largest non-Indian center was hardly self-

suffi cient, except for meat production from resident herds of cattle and 

sheep.

spanish and mexican land grants

Toward the end of Spanish rule a few small tracts of land in southern 

Arizona were awarded to military families and to O’odham under the old 

Spanish land grant system. When Mexico achieved independence from 

Spain in 1821, awards swelled to include some large chunks of grazing acre-

age north of today’s international border.

 The system was driven by stockmen, though some of the earliest parcels 

were parceled out for mining. Most Arizona grants—about a dozen alto-

gether—were in the tens of thousands of acres, dwarfed in number and 

size by those bestowed by Spain in New Mexico and Texas. Furthermore, 

Apache raiding forced Arizona landowners to abandon their grants before 

the province was ceded to the United States by Mexico in 1848. Never-

theless, with herds of rugged Andalusian cattle already well established, 

Sonora and Arizona contributed their share to founding a cattle industry 

that would play such a critical role in Southwest history. Beef, in fact, has 

long been Arizona’s foremost agricultural commodity.

more crops to arizona

As to other crops moving into Arizona via Pimería Alta’s plantway, except 

for grains and the early plantings already cited as coming down the Santa 

Cruz to Tucson, written accounts tend to be spotty. Table 8.2 summarizes 

some of the earliest known arrivals in Arizona and northern Sonora.

 Though Arizona now ranks third among the states in production of 

fresh market vegetables, seeds of lettuce (by far Arizona’s most valuable 

vegetable crop with income currently running at nearly half a billion dol-

lars a year) and most other Old World leaf and root vegetables probably 

came to the state from postmission California rather than directly from 

Spanish Mexico.

 Citrus is another matter, however. At around 2,500 feet elevation, 

Tucson and the valley of the lower Santa Cruz can experience hard winter 

freezes which preclude successful commercial citrus production. Never-

theless, sweet oranges, sour oranges, lemons, and limes graced the gardens 

of several Jesuit missions to the south in the warmer valleys of Sonora. 
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Grains

barley x 1701 Mission 
Tumacácori, AZ

Hendry 1931

millet x 1750s–1760s northern Sonora Nentvig 1980

sorghum early 1900s Gila River Pimas Russell 1908

wheat x mid-1600s Hopi Mesas, AZ Montgomery 
et al. 1949

Leaf Vegetables

cabbage x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

endive x 1750s–1760s northern Sonora Nentvig 1980

lettuce x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

Stem Vegetables

celery 1750s–1760s northern Sonora Nentvig 1980

leek x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

Root Vegetables

carrot x 1694 Mission Caborca, 
N. Sonora

Kino 1971

garlic x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

onion x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

radish x 1694 Mission Caborca, 
N. Sonora

Kino 1971

turnip x 1694 Mission Caborca, 
N. Sonora

Kino 1971

Legumes

black-eyed pea 
(cowpea) 

before 1706 Kino missions, 
Sonora/AZ

Kino 1948

Plant Mexico Earliest Citation 
for Arizona or 
N. Sonora

Place Literature 
Citation

TABLE 8.2. ARRIVALS OF OLD WORLD CULTIVATED UTILITARIAN PLANTS 

IN SONORA/ARIZONA

x = Plant known to have been cultivated elsewhere in Mexico in the 1500s–1600s
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broad bean 
(fava)

x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

garbanzo 
(chickpea) 

x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

lentil x 1690s Mission 
Tumacácori, AZ

L. W. Huckell 
1981

pea 1730s M. Tecoripa, 
central Sonora

Segesser 1945

Stone Fruits

apricot x mid-1600s Hopi Mesas, AZ Montgomery 
et al. 1949

peach x mid-1600s Hopi Mesas, AZ Montgomery 
et al. 1949

plum x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

Citrus Fruits

citron x 1750s–1760s northern Sonora Nentvig 1980

lemon x 1730s M. Tecoripa, 
central Sonora

Segesser 1945

lime x 1700s Sonora missions Rea 1997

orange, sweet x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

orange, sour x 1750s–1760s northern Sonora Nentvig 1980

Other Orchard Fruits

apple x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

date palm x 1700s Hermosillo, 
Sonora

UofA Agric. 
Bull. 29, 1898

Fig x early 1700s upper Pimería Alta Velarde 1931

olive x 1750s–1760s northern Sonora Nentvig 1980

pear x early 1700s upper Pimería Alta Velarde 1931

pomegranate x 1700s Mission 
Tumacácori, AZ

Bleser 1984

quince x 1689 Mission Dolores, 
Sonora

Bolton 1932

Plant Mexico Earliest Citation 
for Arizona or 
N. Sonora

Place Literature 
Citation
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Other Fruits

banana x 1750s–1760s northern Sonora Nentvig 1980

grape, Old 
World 

x early 1700s upper Pimería Alta Velarde 1931

melon x mid-1600s Hopi Mesas, AZ Montgomery 
et al. 1949

watermelon x mid-1600s Hopi Mesas, AZ Montgomery 
et al. 1949

Nuts

walnut, 
European

x 1750s Sonora Pfefferkorn 
1949

Culinary or Medicinal Herbs

borage x 1750s–1760s northern Sonora Nentvig 1980

coriander x 1694 Mission Caborca, 
N. Sonora

Kino 1971

fennel x 1750s–1760s northern Sonora Nentvig 1980

mallow 1750s–1760s northern Sonora Nentvig 1980

marjoram 1750s–1760s northern Sonora Nentvig 1980

mint x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

oregano x 1750s–1760s northern Sonora Nentvig 1980

parsley x 1750s–1760s northern Sonora Nentvig 1980

rosemary x 1750s–1760s northern Sonora Nentvig 1980

rue 1750s–1760s northern Sonora Nentvig 1980

Culinary or Medicinal Spices

anise x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

caraway 1730s M. Tecoripa, 
central Sonora

Segesser 1945

chile * x mid-1600s Hopi Mesas, AZ Montgomery 
et al. 1949

Plant Mexico Earliest Citation 
for Arizona or 
N. Sonora

Place Literature 
Citation

* New World plant introduced by Spaniards
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cumin 1750s–1760s northern Sonora Nentvig 1980

mustard, black x before 1706 Kino missions, 
Sonora/AZ

Kino 1948

Strictly Medicinal Plants

castor bean 1750s–1760s northern Sonora Nentvig 1980

Fiber Plants

hemp x 1750s–1760s northern Sonora Nentvig 1980

Miscellaneous Food Plants

sugarcane x early 1700s upper Pimería Alta Velarde 1931

Miscellaneous

alfalfa x 1880s Tucson Sheridan 1986

Plant Mexico Earliest Citation 
for Arizona or 
N. Sonora

Place Literature 
Citation

Note: This table provides the earliest date, place, and author citation for Old World 
plant introductions into Sonora and Arizona solely refl ected by the literature; actual 
earlier dates and different places are probable for many of the plants.

In Arizona, citrus orchards got their start in the low-elevation Salt River 

Valley around Phoenix, but not until the 1890s; commercial citrus culture 

around Yuma didn’t begin to boom until the 1950s. Stock for all those 

orange and lemon groves came from the west and can be traced to Fran-

ciscan missions of southern California established in the late 1700s—a 

roundabout introduction to Arizona from Hispanic Mexico.

 Old World stone fruits—apricots, cherries, peaches, and plums—have 

never achieved much commercial success in Arizona due to a combina-

tion of late frosts and spring and summer hailstorms which ruin the ap-

pearance of fruit for the market. But these trees were being grown in the 

early 1700s at most of Kino’s missions in Sonora; thus many scattered 

across the state today undoubtedly have roots in Pimería Alta.

 Apples, an important commercial crop, always were a favorite with 

transplanted Spaniards; not surprisingly, apple orchards were common-

place in New Spain’s frontier settlements. Yet the fi rst record of apples 

grown in Arizona apparently derives from Bartlett’s 1852 journal, noted 
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as he passed through Tucson. Presumably, however, the occasional apple 

tree must have been planted at a much earlier time on the state’s various 

land grant haciendas—perhaps too trivial an event to have been recorded 

in journals of the day.

demise of hispanic-owned farms

Despite its promising advance into Arizona between two and three hun-

dred years ago, Hispanic-rooted farming and ranching never extended 

much farther than the southern quarter of the state. The Arizona experi-

ence contrasts sharply with what will shortly be recounted for New Mexico 

where Hispanic agricultural energy continues to endure over much of the 

state.

 Even in southern Arizona—stronghold for mission and presidio-in-

duced Mediterranean agriculture—two powerful twentieth-century forces 

played against the institutions of family-operated farm and ranch, wheth-

er Indian, Hispanic, or Anglo. Federally funded reclamation projects with 

their massive dams and water distribution systems greatly favored corpo-

rate agribusiness at the expense of family farms. At the same time, ram-

pant land speculation squeezed out other small operators. Alas, the great 

Spanish and Mexican ranching haciendas are long gone. Though most of 

Arizona’s livestock and farming industries can trace their roots to New 

Spain, that is not the case for people who now profi t from them. When it 

comes to agriculture and the Native American experience, that truth holds 

to an even greater degree.

Lettuce (Lactuca sativa)

The universal salad ingredient, lettuce 
is a member of the aster family, second 
largest (next to orchids) plant family 
with close to twenty-fi ve thousand 
species worldwide. Yet few of these 
plants are edible, notable exceptions 
being sunfl owers (their seeds), 
artichokes, and lettuce.
  The wild progenitor of garden 
lettuce is thought to be a spindly, 
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edible plant with milky juice that grew (and still does) on sand dunes and 
rocky slopes in the Mediterranean. Earliest evidence of domestication comes 
from six thousand-year-old paintings on Egyptian tombs apparently depicting 
primitive romaine-type lettuce being grown in fi elds. Romaine (or cos, as it’s 
known in most of Europe) was a standard crop in Greek and Roman times; it 
probably was spread to England and most of Europe by the Roman legions.
 Columbus brought lettuce to the New World during his second voyage, 
and seed accompanied the fi rst colonists to interior Mexico. Lettuce arrived 
in northern Florida and coastal Georgia with Spanish settlers in the 1570s. 
Oñate delivered it to New Mexico in 1598, Kino to Sonora and Arizona in the 
late 1600s, and Franciscan missionaries to Texas a few decades later.
 Perhaps because of its milky sap, ancient Egyptians believed lettuce to be 
an aphrodisiac (and, in fact, this belief persists in Upper Egypt even today). 
Along those same lines, a seventeenth-century French physician advised his 
readers:
“Lettice and Succory [chickory], for Example, prevents the Generation 
of seed in most Men. But I know that in some it produces such a Plenty, 
especially if they eat it at Nights, as to subject them to Nocturnal Pollutions” 
(Kiple and Ornelas, 2000: 1530).
 As any salad connoisseur knows, dozens of varieties are available in 
markets today, all with distinctive tastes, textures, and colors. They come 
from fi ve botanical groups: asparagus lettuce with narrow leaves and a thick, 
succulent stem; leaf lettuce with a rosette of curled leaves; romaine with 
smooth leaves forming a tall, oblong head; butterhead with thick, rather oily 
leaves; and head lettuce with its leaves tightly folded into a compact ball.
 In former times lettuce had to be grown locally, since the leaves would 
promptly wilt if transported. When iceberg lettuce was developed in the 
early twentieth century, California began to ship iced carloads to markets 
across the country and became the primary U.S. producer. Arizona now ranks 
second.
 The Mediterranean wild ancestor of garden lettuce, Lactuca serriola, has 
more than maintained its own in the world. Known as prickly lettuce, it has 
followed the footsteps of civilization and now occupies waste ground in every 
southern Canadian province, every state, and far down into Mexico.
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Melon (Cucumis melo)

Melons come in all textures, sizes, and 
colors—from cantaloupes and Persians 
with their netlike rinds and orange fl esh 
to smooth skinned, white or green 
fl eshed honeydews. Some primitive 
varieties produce mere egg-sized fruit 
that may be cooked like a squash. 
Melon diversity has resulted from their 
ability to interbreed promiscuously. 

Indeed, the Latin root word for the name of the squash-melon-cucumber-
watermelon family of plants is cucurbitare, meaning “to commit adultery.”
 Melons are one of the few plants that may have been domesticated 
independently by peoples of two different regions—in this case Africa and 
southwestern Asia. Be that as it may, they became an important crop in 
ancient China and were grown in Iran and Egypt some fi ve thousand years 
ago.
 The Muslim invasion of Spain in 711 resulted in dispersion of improved 
melon varieties across Spain and eventually the rest of southern Europe. 
By the fi fteenth century melons had become a popular item in French and 
Spanish cuisine—so much so that Columbus chose to include the cantaloupe-
muskmelon variety among the twenty-one food plants he introduced to 
America during his second voyage. They proved to be one of the more 
successful crops on Hispaniola. Unlike watermelons, which came to the New 
World a few decades later, melons spread fairly rapidly on the mainland in the 
1500s.
 St. Augustine, Florida, circa 1560s, was probably the place where European 
melons were fi rst planted in the United States, though some argue that 
Coronado may have distributed seeds to Puebloans along the Rio Grande 
during his foray into New Mexico more than twenty years earlier. In any case, 
Oñate’s wagons defi nitely transported melon seeds to the province in 1598, 
for Old World melons were recorded as growing in his San Gabriel colony 
north of Santa Fe shortly thereafter.
 As with watermelons, melons were readily accepted and disseminated 
from tribe to tribe. Natives of Hawaii and South Pacifi c islands adopted 
cantaloupe-type melons as soon as Captain Cook and other eighteenth-
century maritime explorers introduced seeds.
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 Today more than half the world’s melons are grown in Asia, with China the 
leading producer. Melon fruits (rich in carotene, vitamin C, and potassium), 
roots, leaves, and seeds have long played prominent roles in traditional 
Chinese medicine. Perfectly formed, exquisitely fl avored melons are so 
revered in Japan they may cost up to seventy dollars apiece when purchased 
for gifts on special occasions.

Medicinal Herbs and Spices

The earliest known written record of herbal 
medicine is on a sixteenth-century b.c. Egyptian 
papyrus, but that’s clearly not when the practice 
began—either in the Old World or New. For as long 
as humans have experienced disease and illness, they 
undoubtedly sought remedies—either through ritual 
or by administering cures from nature. Archaeological 
evidence can only be speculative: there’s no way to 
prove desiccated seeds or plant parts unearthed 
in association with ancient cultures have a 
connection with food or medicine. But when sixty-
thousand-year-old skeletal remains of a Middle East 

Neanderthal woman contained scattered pollen grains from seven species 
of plants now known for medicinal properties, how could one not conclude 
those wild plants were being collected for cures, not food?
 Medieval Europeans looked to wild and cultivated plants for treating 
almost every disorder, and most culinary herbs and spices served dual roles, 
blurring food and medicine. Kitchen gardens were veritable medicine cabinets, 
botany a medical science. During the Renaissance when scholars began to 
focus on medicine, nearly one hundred herbals were published.
 In the New World every pre-Columbian culture, except possibly certain 
Eskimos, practiced some form of herbal medicine, and most had medicine 
men, or rarely women, who oversaw ritual herbal cures. The Aztecs alone 
applied specifi c Nahuatl names to some twelve hundred different medicinal 
plants. The fabulous herb gardens maintained by Aztec nobility in Tenochtitlán 
and Huaxtepec were, in fact, medical learning centers.
 One of Columbus’s stated purposes for his voyage of discovery was to 
obtain “spiceries of medicine . . . which would be of great value in Spain” 
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(Morison, 1963: 76). He ordered the collection of maguey (agave) plants, which 
he thought were an Old World aloe, probably because aloe was known back 
home to possess healing and cleansing qualities, as does maguey sap. Desert 
dwelling Hispanics and Natives use juice from both plants for skin treatment 
today—a synthesis of Old and New World medicine comparable to the 
blending of Old and New cuisines.
 Although Cortés respected Aztec herbal medicine, he was instrumental 
in having herb and spice plants or their seeds exported from Spain. By the 
mid-1500s coriander, mint, mustard, parsley, rosemary, and sesame had arrived 
in America—all to be used by Spaniards for cures as well as seasoning. Later 
anise, fennel, lavender, borage, cumin, and oregano came to New Spain and its 
northern frontier—again, each of them dual-role plants.
 Castor beans, being somewhat poisonous and lacking a food connection, 
were one of the few plants imported from Spain strictly for their medicinal 
oils. Native to Africa, they were grown extensively in ancient Egypt, then in 
Spain during the Middle Ages, and were transported across the Atlantic early 
on, becoming naturalized in the West Indies. Infamous castor oil is slowly 
becoming a treatment of the past, however, much to the concurrence of 
youngsters around the world.
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The Corridor 
into Texas

New Mexico had been colonized via the central corridor for some eighty 

years, then surrendered by the Spaniards, and fi nally (as will be related 

in the next chapter) colonized again—all during the seventeenth century. 

Far to the west Jesuits had advanced Spanish settlement up the Pacifi c cor-

ridor through Sonora and, by century’s end, into present-day Arizona. In 

both cases the invaders enjoyed an advantage of dealing with sedentary 

Indians who basically were farmers. By and large the Spaniards had en-

countered people who they could relate to, since both cultures were mas-

ters at tilling and watering land, though Spaniards usually preferred to let 

others handle the dirty work.

 In contrast, Northeast Mexico was sparsely populated by hunter-gatherer 

nomads—so-called Chichimecs, who were hostilely disposed toward any 

foreign intrusion. The seemingly endless empty stretches of chaparral-

studded grassland in Mexico’s northeast quadrant didn’t lend themselves 

to agriculture or colonization. True, the prospect of silver deposits had 

propelled Spanish settlement well north from Zacatecas, but the ores 

tended to peter out on the plains east of the Sierra Madre Occidental.

 Energetic Spanish stockmen, however, were laying the groundwork for 

a scattering of highly successful estancias on those grassy plains, and by the 

end of the sixteenth century, colonial interest in the region culminated in 

the establishment of a village named Saltillo and the founding of a Francis-

can mission at Monterrey. But those places were several days’ ride south 

from the lower reaches of the Rio Grande, and there was scant incentive to 

extend the sparsely populated northeastern frontier much farther.

 Spanish explorers had ventured into present-day Texas during the 

1500s but none with colonization in mind. The most remarkable thrust 
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into terra incognita resulted as the aftermath of an ill-fated expedition to 

northwestern Florida in 1528 when two barge-loads of men were forced to 

beach their jerry-built crafts near the modern city of Galveston. Survivors 

Alvar Núñez Cabeza de Vaca and three companions wandered across 

much of the Southwest before reentering civilization at Culiacán far down 

the west coast of Mexico eight perilous years after their unhappy landing 

on Texas shores. Tales of (mostly nonexistent) riches by Cabeza de Vaca 

helped prompt the Coronado extravaganza into New Mexico four years 

later.

 Texas never benefi ted from legends of golden cities, thus its vast interi-

or remained unexplored during most of the seventeenth century. Instead, 

the earliest permanent Hispanic settlements in today’s Lone Star State 

were made in conjunction with a Franciscan mission, Nuestra Señora de 

Guadalupe, founded near El Paso del Norte in 1659. Then, after the Pueb-

lo Indian Revolt of 1680, missions were established downriver along the 

Rio Grande on what would become Texas soil. The fi rst Old World crops 

to be grown in Texas undoubtedly were cultivated in and around those 

missions—wheat, apples, apricots, fi gs, peaches, plums, pears, quinces, 

melons, watermelons, and grapes, along with a host of European garden 

vegetables. El Paso, of course, was on the Camino Real leading to Santa 

Fe and, in fact, was designated the capital of New Mexico after the Pueblo 

Revolt. Although El Paso is clearly part of Texas today, its mission and 

colonial gardens are more closely tied to the story of New Mexico and are 

treated in those chapters.

a short-lived colony on the gulf coast

Initial efforts to settle the Gulf Coast of Texas came not from Spaniards, 

but from their bitter rivals. French adventurer and explorer René-Robert 

Cavelier de La Salle with a party of two hundred cohorts had intended to 

establish a colony at the mouth of the Mississippi River in 1685, but a gross 

nautical miscalculation caused him to overshoot by four hundred miles 

to the west. Landing at Matagorda Bay, roughly between modern Corpus 

Christi and Houston, the prospective colonists proceeded to dig in. A 

French priest in the party recounted the agricultural beginnings of their 

ill-fated affair:

Señor de la Salle ordered that they labor for a month in the cultivation of 

the soil, but neither the wheat nor the vegetable seeds germinated, per-
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haps because they were damaged by the salt water, or because the climate 

was not suitable for them.

And months later:

The French constructed houses and made the land tillable, cutting away 

the undergrowth and weeds. They sowed grain, which turned out better 

than the fi rst. They crossed by canoe to the other side of the bay, where 

they found an abundance of game, especially buffaloes and turkeys, along 

a large river. At their dwellings they bred all kinds of domestic animals, 

as cows, hogs, and fowls, which multiplied rapidly. (Hackett, Vol. 1, 

1931–1946: 461)

 La Salle’s Frenchmen hung on for two years until dysentery, venereal 

disease, and hostile Indians wiped out most of the lot—this at practically 

the same time Father Kino was beginning his ministry at far-away Mission 

Dolores. Documents relating to the French beachhead fail to mention crops 

other than wheat, yet both Mediterranean asparagus and endive plants still 

persisted in the colony’s abandoned vegetable plots when wreckage of the 

ransacked settlement was fi nally spotted by a Spanish expeditionary force 

in 1689. No doubt other European vegetables had also been part of the 

original mix. The French, then, were the fi rst to introduce Old World crops 

along the Gulf Coast of Texas, and seeds for those grains and vegetables 

came straight from France rather than the Spanish empire. Unfortunately, 

no plantings from those earliest gardens survived the immediate period, 

though some swine or cattle may have escaped into the wild.

premature activity on the 
northeastern frontier

Such goings-on promptly got the attention of Spanish authorities, who 

were paranoic over possible foreign intervention along the perimeter of 

their frontier. They concluded that outposts fl ying the fl ag of Spain must 

be established posthaste in Texas. By this time it had been learned that 

Tejas Indians who occupied the eastern third of present-day Texas were 

settled agriculturists, relatively peaceful, and purportedly had requested 

that missionaries be sent to their villages.

 Franciscans headquartered in central Mexico were only too happy to 

oblige, and in 1690 six padres joined a military march northeast to the 
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land of the Tejas. There they founded the fi rst mission in East Texas, some 

forty miles west of present-day Nacogdoches. We don’t know exactly what 

crops the Franciscans planted at Mission San Francisco de los Tejas, for 

the mission was deserted three years later amid threats from the once-

friendly Tejas. Apparently no European crops survived in Indian fi elds 

near the Franciscan mission.

 Tejas Indians (from which the name Texas was taken) were accom-

plished farmers who weeded their fi elds with wooden hoes, sat on wooden 

benches, and slept on raised hammock-type beds made from buffalo 

hides. Besides raising corn (sometimes two crops annually), squash, to-

bacco, and sunfl owers in carefully managed fi elds, they were growing Old 

World watermelons even before Franciscans made their appearance. As 

we have seen, cultivation of watermelons and Old World cantaloupe-type 

melons routinely preceded colonization, presumably the consequence of 

seed-bartering with Indians to the south who had obtained seed stock 

from Spanish missionaries or settlers.

 Cattle and horses driven to the mission outpost escaped, became semi-

wild, and multiplied in profusion. Travelers passing through this region 

years later noted occasional rangy cows, and when Zebulon Pike crossed 

the plains of East Texas in 1807, he was astonished at the number of wild 

mustangs that sometimes caused his own horses and mules to stampede.

mission gardens along the rio grande

With the French threat temporarily diminished, Texas (except for habita-

tions around El Paso) remained unoccupied by Spanish or other foreign 

outposts for twenty-one years between 1694 and 1715. Right after the turn 

of the century, however, three new missions were founded on Mexican 

soil just across the Rio Grande about one hundred thirty miles southwest 

of modern San Antonio. One of them, San Juan Bautista, served as the 

fi nal staging ground and jumping-off place for the next fl ood of entradas 

to penetrate Texas.

 The Rio Grande missions were at fi rst small-scale operations, each 

with an allotment of only “four yokes of gentle oxen, with plowshares 

and other tools for clearing and working the lands of the mission Indians: 

six axes, six hoes, six saws, six chisels, and six adzes.” They were manned 

partly from an assignment of friendly Tlaxcaltecan Indians who had been 

brought up from the region of Puebla, far to the south, to assist the Fran-

ciscan friars.
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 But within a few years mission gardens along the Rio Grande were pro-

ducing New World corn, beans, pumpkins, and chile in abundance, along 

with Old World watermelons and cantaloupes and presumably other 

European vegetables. American cotton was grown, and a mill with four 

looms became operational a few years later. San Juan Bautista boasted 

a large walled-in orchard featuring fi g and other fruit trees. Besides the 

intermittently running acequias leading in from nearby arroyos, an aque-

duct more than twenty miles long had been constructed to deliver water 

from a river originating in hills to the northwest. And, of course, the mis-

sions kept the usual full complement of livestock: horses, mules, cattle, 

sheep, pigs, and chickens.

map 9.1
The Eastern Corridor to Texas
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more spanish gardens in east texas

The fi rst expedition of consequence to stop over for provisions and live-

stock at San Juan Bautista had been outfi tted at the now bustling commu-

nity of Saltillo, some two hundred miles south. The entourage of seventy-

fi ve included seven married soldiers with families, and it wouldn’t be long 

before the wives, plus one more woman who would soon marry, could 

claim to be the fi rst female settlers in Spanish Texas. A dozen Franciscan 

clergy accompanied the soldiers and civilians, since this 1716 entrada was 

heading for the previously abandoned missions in East Texas with the 

intent to erect even more missions. Supplies for future gardens included 

hoes and plow parts plus a variety of seeds. But (shades of Oñate’s fi rst 

supply train) one of the prospective colonists also took “one dozen lady’s 

silk hose, twelve bolts of assorted laces, eighteen bolts of various kinds of 

ribbon, four dozen men’s and lady’s shoes, and eighteen pair of silk hose 

for men.”

 Altogether fi ve missions and a presidio were established along the 

densely forested northeastern frontier of Texas, and another mission was 

founded in present-day Louisiana. Besides melons and watermelons that 

Tejas Indians had been growing for at least three decades, Old World crops 

planted in mission gardens included cabbage, onions, garlic, and doubt-

less many more vegetables and a few culinary or medicine herbs. Mission 

fi elds were plowed by oxen and planted with wheat. Under supervision 

of the contingent of soldiers, natives who had agreed to become Catholic 

neophytes supplied the farm labor. At long last, a change in Spanish policy 

dictated that Indians of Texas were exempt from paying tribute, so no at-

tempt was made to introduce the hated system of encomienda.

 At some point mission orchards were planted with help from local In-

dians. When all the East Texas missions were offi cially inspected fi fty years 

later, it was noted the Tejas had their own “orchards of various kinds: 

peaches, plums, persimmons, fi g trees, chestnuts, ash, pomegranates, and 

other fruit. As in other places they make a paste of fi gs; they make it of 

persimmons also and keep it for gifts to present and sell to the Spaniards 

and the French.”

 Peaches, fi gs, and pomegranates were Old World introductions via 

Spaniards; persimmons, chestnuts, and ash were local native trees. The 

plums might have been native American plums, Prunus americana, which 

still grow wild in the eastern two-thirds of the United States or perhaps 
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introduced Old World plums, P. domestica—the cultivated plum we buy 

in supermarkets.

 That Indian farmers in East Texas grew peaches at an early date is hard-

ly surprising when it’s remembered that Hopi and other Puebloans grew 

and relished this fruit, as did Navajo in the Southwest and Indians on the 

Atlantic Seaboard. But how did peach tree stock come to the homeland 

of Tejas Indians? Did one or more Spanish colonizing expedition bring 

peach pits from hacienda orchards in Mexico—say from Saltillo or Za-

catecas—or were Jumano Indians, in the seventeenth century known 

for their long-distance trading from the Rio Grande all the way to the 

Red River, the disseminators? On the other hand, from the outset these 

peaches may have come in from the east. We know Indians were growing 

peaches in the lower Mississippi River Valley well in advance of the fi rst 

Europeans.

 It takes no stretch of imagination to envision peaches traveling west-

ward, step by step, from tribe to tribe, grower to grower, starting their 

journey at those mission gardens in Florida, Georgia, or South Carolina 

where they had been introduced by immigrants from Spain and the Span-

ish Caribbean more than a century earlier. By the mid-1700s Indian peach 

orchards were commonplace in lower Louisiana and just may have been 

the source for the trees being grown by Tejas farmers in the vicinity of the 

East Texas missions. Whatever their route, the fi rst peach trees in eastern 

Texas had surely arrived via a Spanish connection.

 Of the several East Texas missions, Nuestra Señora de los Nacogdoches 

(which was distinguished by having the earliest recorded planting of Cas-

tilian roses in that part of the world) went on to play a premier role. Like 

the other missions, because of retrenchments, epidemics of European dis-

eases among natives, and population shifts from one place to another for 

administrative purposes, it wasn’t occupied continuously, but off-and-on 

mission activity here eventually resulted in Nacogdoches becoming per-

manently settled, ultimately growing into the most prominent community 

of East Texas during the 1800s.

a way station on the san antonio river

It quickly became apparent that the East Texas missions, situated more 

than four hundred miles over river-bisected, heavily wooded terrain from 

the nearest existing settlement at San Juan Bautista, were stretched too 
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thin. A way station was needed for staging relief expeditions, so yet an-

other entrada of seventy-two soldiers, friars, and civilian families crossed 

the Rio Grande and made its way northeastward along the well-traveled 

route. Herders drove an ample assortment of livestock, including mules 

loaded down with tools, sugar, salt, and other necessities plus a few sacks 

of beans, wheat, and vegetable seeds for future gardens. A contingent from 

this company was assigned to go about establishing the way station; others 

continued on to the East Texas missions.

 Roughly halfway to the Tejas missions the party stopped at San Pedro 

Springs along the San Antonio River and located sites for a village and 

presidio. Mission San Antonio de Valero was offi cially founded closer to 

the main river. Thus in early May 1718, in the words of one of the state’s 

most respected contemporary historians, “The most famous mission in 

Texas history (its chapel later known as the Alamo) began as a temporary 

structure of mud, brush, and straw located near the headwaters of San Pe-

dro Creek and initially populated with three to fi ve Indians that Olivares 

[the head missionary] had raised since childhood” (Chipman, 1992: 117).

 It was obvious this place had agricultural potential; in fact, the coun-

tryside resembled some of the more fertile regions of Spain. Evergreen 

thickets of live oaks, cottonwoods, tall pecans, bald cypress, and mulber-

ries—here and there trees festooned with wild grapevines—made up the 

pleasing, dense green vegetation along the San Antonio River; in contrast, 

low rolling land beyond the river fl oodplain was more open—conducive 

to plowing and planting. Back then the river was crystal clear and full of 

fi sh, including huge edible catfi sh, along with random alligators. Rainfall 

seemed adequate for some crops; furthermore, the Spaniards noted the 

swiftly fl owing river could easily be diverted for acequia irrigation. Within 

three weeks of arrival their chronicler wrote: “During these days, also, 

things were begun to put the villa in shape. Maize was planted and lost, 

and the gardens were eaten by mice, which exist in great numbers.”

 By the next January that same Franciscan chronicler, Fray Francisco 

Céliz, was able to offer a more cheerful assessment:

The governor gave orders to begin with all assiduity the construction of 

the canals for both the villa and the said mission of San Antonio de Bale-

ro. This work was continued the remainder of the said month, in which 

time they were built in good state and shape, so that this year a fi ne crop 

of corn, beans, and other grains which the governor ordered brought in 

from the outside is expected. At the same time, he had grapevines and 
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fi g trees and various seeds of fruits brought in, [seeds] of cantaloupe and 

watermelon, as well as of pumpkin, chile, and all the remaining necessary 

things. At the same time he ordered hogs brought in for breeding, and 

much cattle and small livestock, goats as well as sheep, so that the said 

villa fi nds itself supplied with all the necessary implements, livestock, and 

munitions, without lacking anything whatsoever. (Céliz, 1935: 86–87)

 Fig tree cuttings probably had been clipped from orchards thriving at 

nearby missions along the Rio Grande. Grapevine stock, in all likelihood, 

would have been carted up from more distant southerly vineyards—from 

Saltillo or maybe even from Parras, a fertile oasis west of Saltillo, which, at 

the time, was the most successful wine-growing district in all of New Spain 

(and still produces fi ne wines). A few years elapsed before olives, peaches, 

apricots, plums, or apples were harvested in San Antonio’s mission or-

chards; eventually all those along with a few pomegranates bore fruit.

 Wheat was undoubtedly sown that fi rst year, but it must have fared 

poorly, since mention of the Spaniards’ preferred grain is conspicuously 

absent from most documents of the day. Winter and spring in San Anto-

nio are warm and humid, causing wheat sown in December or January to 

produce verdant green foliage but precious little seed. Corn, on the other 

hand, was well suited to local conditions and fl ourished in mission fi elds. 

Recent archaeological analysis of kernels collected when some of the ruins 

were excavated show that San Antonio’s eighteenth-century mission corn 

consisted of several distinct varieties that were being propagated in central 

or western Mexico.

 One thing is sure—corn couldn’t be obtained locally. In contrast to the 

sedentary tribes of East Texas who grew most of their food and those in 

the western half of the northern frontier, Coahuiltecan Indians inhabiting 

southern and central Texas were hunter-gatherers—nomads who moved 

with the seasons searching for fruit, nuts, berries, seeds, and roots of na-

tive plants growing in the wild. Their diet was supplemented with meat 

from deer, rabbits, javelina (peccaries), wild turkeys, snakes, and fi sh. 

Though Coahuiltecans willingly congregated around Spanish settlements 

and accepted refreshment and shelter from friars, they only reluctantly 

took to tilling the soil or to the work ethic and moral code Franciscan 

priests demanded of them. The San Antonio missions would never serve 

signifi cant numbers of natives comparable to what Franciscans had been 

accustomed to in their work among Puebloans in New Mexico or Jesuits 

among the O’odham in Pimería Alta.
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 Yet within thirteen years, ground had been broken for four more mis-

sions along the San Antonio River, all within a few miles of each other. 

Impetus for expansion came from East Texas where an ever-more precari-

ous situation had been brewing as a result of menacing French aggression 

coupled with deteriorating relationships with the Tejas nations. All six 

East Texas missions were abandoned in 1719, the company of missionar-

ies, soldiers, and civilians arriving in San Antonio in late September (only 

to do an about-face and return to their Tejas-country homes a year and a 

half later).

 To conjure a mental picture of the scene during this period, one must 

erase the image of those splendid, towering mission church edifi ces built of 

stone, so admired by present-day visitors to San Antonio. Instead, nearly 

all early mission structures were made of adobe or were jacales—huts with 

walls of upright poles chinked with mud—and even the church buildings 

themselves were covered with straw thatched roofs. Completion of more 

massive, permanent stoneworks had to wait at least until mid-century.

franciscan fields and gardens

Regardless, fertile land was much more vital than structures to the mission 

cause during those fi rst years. Each mission was allocated specifi c lands 

for raising crops and pasturing livestock. Mission fi elds, most often on the 

river fl oodplain within a short walk from the church and main plaza, might 

consist of up to two hundred irrigated acres—apportioned into a single 

large fenced tract for communal farming with twenty or so smaller strips 

assigned to individual Indian families. (Since the native residents of the San 

Antonio region had never been farmers, they had no fi elds of their own.)

 Corn was the primary crop followed by beans, chile, watermelons, and 

melons, and of course, grapes. The chile, probably the fi rst to be grown in 

central Texas, was likely to have been the same hot variety of New World 

pepper that Columbus had seen growing on Hispaniola and had sent back 

to Spain. It had long been cultivated by natives in tropical Mexico, then 

had gradually worked its way north with the Spaniards.

 Among the beans were garbanzos and lentils originally from Spain, along 

with the standard pinto type and most likely other varieties of the common 

American bean. Fields of oats were sown for stock feed. Rows of cotton 

rounded out the prevailing fi eld crops. Indians were taught to use hoes, 

axes, scythes, and even plows—implements carted up from Mexico. Later, 

metal tools were manufactured in each mission’s own blacksmith shop.
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 Smaller plots worked by friars and, no doubt, by soldiers’ wives, were 

usually located within the huge square of single-story adobe and jacal 

structures forming the perimeter of a typical Spanish plaza, along with the 

church and an abode for the priest. Indians and soldiers lived with their 

families in the huts; other one-room adobe buildings in the square were 

used for shop buildings or work centers. Squash, chile, beans, and other 

legumes were raised in the gardens, but, curiously, I have encountered 

no records suggesting that onions, garlic, or leafy green vegetables were 

grown in the early years, unlike the situation in New Mexico, Sonora, or 

even the missions of East Texas. It’s uncertain exactly when those New 

World favorites, tomatoes and potatoes, were fi rst brought up from the 

south and planted in these gardens, but it happened sometime during the 

1700s.

 San Antonio cotton was assuredly not from plants with Old World 

roots, despite cotton having been cultivated in India for more than four 

thousand years and by 1492 in Spain and all the other kingdoms rimming 

the Mediterranean. A completely different species of cotton had been 

domesticated and was under cultivation by Indians of central Mexico for 

at least a thousand years longer than the Eurasian species, and it was this 

plant, Gossypium hirsutum, now known as American upland cotton, that 

natives were growing throughout much of Middle America and into the 

Southwest when the Spaniards colonized New Spain.

 Because resident hunter-gatherer Indians did not grow cotton, it was 

imperative that suffi cient acreage in San Antonio’s mission fi elds be 

devoted to this essential crop—especially since offi cial policy dictated 

that missions become self-suffi cient as soon as possible. The climate was 

conducive to cotton culture, and by mid-century more than a ton of raw 

cotton was coming in from the fi elds each year. By this time locals were 

manufacturing cotton and woolen garments. Reminiscent of obraje work-

shops that had proliferated across central Mexico two centuries earlier, In-

dian women were crowded into mission textile shops, working on looms, 

spinning wheels, and at carding stations, turning out sack cloth, brown 

domestic fabrics, and coarse cotton weaves. Mission San Antonio de 

Valero alone could boast of a textile operation that included three looms, 

six pairs of cards, eight combs, six shuttles, and twenty spinning wheels.

 Mid-century San Antonio farms were harvesting up to eight thousand 

bushels of corn and more than three hundred bushels of beans annually, 

along with all the lesser crops. We learn that the missions, which by now 

had enticed two hundred Indians apiece to their fold, collectively had an 
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inventory of “eighty-six yokes of oxen, eighty-fi ve hoes, thirty-six carts, 

fi fty-six adzes, one hundred and twenty-two axes, and thirty-six hand-

bars, besides all the tools necessary for carpentry, blacksmithing, stone 

masonry, and brick laying.”

 Water, of course, was the life-blood that sustained farm operations. The 

fi rst governor’s orders to construct a network of acequias had promptly 

been carried out. Within a few decades seven gravity-fl ow ditch systems 

were in place, and fi ve dams spanned the San Antonio to insure a con-

tinual fl ow. In 1794, a water-powered gristmill where wheat was ground 

into fl our became operational at Mission San José.

figure 9.1
Espada Dam, 

completed 

in 1745, still 

diverts river 

water into 

an acequia 

madre leading 

to Mission 

Espada. 

(Photo by 

author)

Dunmire.indb   240Dunmire.indb   240 7/11/05   1:55:53 PM7/11/05   1:55:53 PM



�
241The Corridor into Texas

 By that time it must have seemed as if Fray Isidro de Espinosa’s proph-

ecy made in 1709 was already coming true. After crossing the San Antonio 

during his reconnaissance (at the very spot where one of the acequias 

would later be dug), Espinosa had written that the river “could supply not 

only a village but a city, which could easily be founded here because of the 

good ground and many conveniences, and because of the shallowness of 

said water.”

 Though Mission Espada at the southern end of the San Antonio chain 

wasn’t the largest of the fi ve, its fi elds and orchards were essential to the 

growth of the overall complex. Here, in 1745, mission workers completed 

construction of a dam over the main river. This limestone barrier di-

verted water into an acequia madre, the primary feeder canal which led 

to the labores de Espada—Espada’s farmlands. But Piedras Creek runs 

into the river between the dam and the Espada fi elds and, absent further 

engineering, would have intercepted water fl ow along the acequia. So a 

double-arch aqueduct had to be built to span the creek. This magnifi cent 

structure—the oldest Spanish aqueduct in the United States—remains 

functional today; both it and the Espada Dam are among the treasures 

preserved for public viewing at San Antonio Missions National Historical 

Park.

figure 9.2
Espada Aqueduct—the oldest Spanish aqueduct in the United States. (Photo by author)
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instructions for the missionary

By 1787 life was so well-organized that one Franciscan took it upon him-

self to write up a set of explicit guidelines for Mission Concepción. He 

disclosed that his guidelines were “meant for a missionary who has never 

been in charge of a mission, is all alone, and does not know whom to 

consult in order to avoid making mistakes.” These wonderfully didactic 

proclamations—eighty-three of them altogether along with a supple-

ment—provide a superb insight on mission life. Excerpts from several 

relating to the agricultural program follow.

 no. 32—rationing the watermelons:

At harvest time one must ration the watermelons and other melons ac-

cording to the quota of work whenever fruit is available. For this purpose 

the missionary is careful to order the seed to be collected and planted in 

due season. This is done so that food is not wanting to the members of the 

mission, and thus they do not search for food in other regions.

 no. 49—managing the orchard and cornfield:

When the fruit trees are ready, two or three gardeners are appointed to 

take care of the orchard so that the fruit is not stolen. These gardeners 

with the fi scal [person in charge] gather the fruit for rationing and bring 

ripe fruit to the missionary every day. Likewise, when the corn is ripen-

ing, one man is in charge of guarding the area every day. When the crows 

begin to arrive, three or four men are placed to scare them away and to 

see that they do not eat the corn.

 no. 62—beans and cotton:

While some do repair work, others are busy preparing the soil for the 

planting of cotton, fruit, chile, the seedlings having already been pre-

pared. The beans are planted in June and there is a designated area for 

them in the fi eld, or wherever the missionary directs. He must also pro-

vide for irrigation in due time, and for the hoeing and weeding. If the cot-

ton has to be replanted, every effort should be made to have a good crop 

that year.

 no. 64—the role of mission women:

During the time of preparing the soil, the women were accustomed to 

help the men, doing as much as possible. However, this was stopped for a 
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good reason, due to misconduct, which, prescinding from other matters, 

resulted in the men not working fully because they paid too much atten-

tion to the women. Also, and this is more important, the women should 

be in their homes grinding grain and preparing the meals for their hus-

bands and not be going through the fi elds doing men’s work. . . .

birth of the texas cattle industry

Livestock husbandry was the critical pillar for a mission economy that 

enabled San Antonio to prosper and expand. At fi rst, small numbers of 

sheep, goats, and cattle were kept on lands adjacent to individual mis-

sions; later, each mission created its own rancho—a spread of pastures 

usually twenty or thirty miles from the main church and plaza. Corrals 

and jacales for storing tack and other gear were manned by a half dozen or 

so vaqueros—cowboys, or, in this case, Indian neophytes turned cowboy. 

There, small roundups took place once a week to slaughter enough beef 

for distribution to mission families on Sunday. Each mission was sup-

posed to conduct an annual roundup for branding cattle to denote mis-

sion ownership.

figure 9.3
Mission San José church, completed in 1781, San Antonio, Texas. (Photo by author)
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 The fi rst full-scale roundup in Texas took place in 1787 when vaqueros 

from San Antonio missions along with those from private ranches swept 

across thousands of square miles in the San Antonio and Guadalupe River 

Basins. The idea was to capture every creature in sight under an agreement 

that specifi ed “Rounding Up of Their Cattle, Bovine and Equine, Branded 

as Well as Unbranded, Stray, and Ownerless.” The Mexican-Spanish 

name for a roundup was rodeo, and this rodeo topped them all.

 Herds of animals always had been a component of Texas entradas 

whenever colonization was the aim, but at a single moment in April 1721, 

when two thousand horses, forty-eight hundred cattle, and sixty-four 

hundred sheep and goats poured into San Antonio from the south, Span-

ish ranching in Texas had truly arrived. This swarm of critters appeared 

on the northern frontier courtesy of a project organized by northern 

Mexico’s largest landholder.

 Recall how churro sheep, which had fared miserably in the West Indies 

and along the Mexican Gulf coast, thrived in the interior highlands and 

virtually exploded in the open valleys north of Mexico City. Descendants 

of those churros were undoubtedly among the sheep now entering Texas. 

But whereas Iberian churros ended up playing the major livestock role in 

Hispanic New Mexico, longhorn cattle with Spanish bloodlines came to 

dominate the livestock scene in Texas, just as it had in Sonora.

 Arid grass-covered plains of Chichimec territory—today’s Mexican 

states of Coahuila and Nuevo Leon—were assuredly more suited for cattle 

than sheep, and affl uent silver miners had built up enormous herds on 

their newly acquired estancias. In particular, one fabulously wealthy Span-

ish nobleman, the marqués de Aguayo, had accrued an estate south of the 

Rio Grande estimated to encompass over twenty-fi ve thousand square 

miles extending into three different provinces. It was Aguayo himself who 

commanded the 1721 relief expedition to San Antonio in what was the fi rst 

big cattle drive in Texas history. In this case, Aguayo was merely perpetu-

ating a method for moving stock from one range to another that had been 

modus operandi in Spain throughout the Middle Ages.

 The forty-eight hundred cattle driven by Aguayo across the Rio Grande 

and on to San Antonio hardly put a dent into the family’s vast livestock 

empire. More than a few of their longhorns had no doubt been acquired 

from free-ranging herds that roamed the open grasslands of northern New 

Spain, others by purchase or trade with owners of haciendas and estancias 

in the interior high valleys of Mexico. And some probably had been driven 

inland from Pánuco on the Gulf coast, a province that may have possessed 
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as many as 176,000 head a century earlier. Perhaps even more signifi cant, 

as previously related, Pánuco, with its direct link with Andalusian Spain, 

is thought to have been the birthplace in the New World for the practice of 

herding cattle from horseback.

 The hundreds of vaqueros employed on the Aguayo estates must have 

indirectly inherited their riding and roping skills from Pánuco’s original 

Andalusian cowboys. However it may have happened, those techniques 

were passed on to the mission-employed vaqueros in San Antonio and, 

later, other Texas locations. Adapting the type of saddle that had evolved 

in Islamic Spain, the vaquero rode his short-legged Arabian mount seated 

in a bulky, single-cinched saddle consisting of a wooden “tree” covered 

with two pieces of leather. Heavy, carved wooden block stirrups encased 

his coarse leather boots.

 His equipment included two devices that had long been standard rid-

ing accouterments in the Iberian Peninsula. To bring down a cow or bull, 

he carried a metal-tipped lance, or garrocha, that was used on the fl y to 

cut the hamstring of his prey after giving chase to an animal. More often, 

though, cows were merely dogged relentlessly until they dropped from ex-

haustion. Attached to the saddle was a lazo, or braided rope lariat, chiefl y 

used in Spain to pull fl oundering animals from bogs or marshes, but 

figure 9.4
Early Texas saddles 

were adapted from a 

type that had evolved 

in Islamic Spain. 

(Vangie Dunmire 

after Jackson, 1986: 81)
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adapted in the New World some time during the 1600s for roping from 

horseback. Apparently presidio soldiers at Béxar also took up lassoing, for 

it is recorded they roped not only cows but runaway Indians as well, car-

rying bound captives back to the missions in carts.

 When San Antonio’s vaqueros started branding mission cattle with a 

red-hot iron, they were adhering to a Spanish custom dating to the tenth 

century. In fact, authorities in Mexico had long since developed a precise 

code for branding and other livestock regulations modeled after the rules 

of the Mesta that originated in Spain in the early Middle Ages. In Mexico 

the transplanted Mesta decreed that each stockowner have his own brand. 

Ear crops, which could easily be altered, were forbidden. Whereas in 

Spain, the Mesta, fi rst and foremost, had been a sheep-raiser’s guild, in 

New Spain it was designed to regulate all manner of livestock. An active 

institution for nearly three centuries, the Mexican Mesta served as a pro-

totype for the tremendously powerful stockmen’s associations that would 

spring up all over the Anglo American West.

colonists from the canary islands

Missions clearly were the driving force in mid-century San Antonio, with 

the military taking a back seat. Nevertheless, presidios and their garrison 

soldiers played a pivotal role in checking the ever-present menace from 

warring bands of Comanche and Apache Indians swooping in from the 

northern plains. Spanish settlers came and went but remained few in num-

ber until 1731 when three East Texas missions folded and regrouped at the 

population center along the river. Also in that year fi fty-fi ve colonists—ten 

families and fi ve newly married couples—arrived from the Canary Islands 

under a program sponsored by the king of Spain. Two of those pioneer 

families were headed by women.

 The Canary Islanders, Spaniards by birthright, were essentially poor la-

borers, farmers, and fi shermen searching for a better life by volunteering 

to emigrate to the Texas frontier, their passage paid for by the govern-

ment. On arrival they were settled and given seeds of corn, beans, peas, 

garbanzos, pumpkins, chile, and cotton along with a yoke of oxen for each 

family. With the infl ux of Isleños, the cluster of existing and new habita-

tions that eventually came to be called San Antonio was offi cially declared 

a villa—the only chartered municipality in all of Texas at the time, created 

under the same royal ordinances as Santa Fe more than a century earlier. 

(El Paso was to have been designated a villa in 1684, but the governor failed 
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to make it offi cial, and El Paso had to wait more than a century for its for-

mal charter.) From this day forward, the missions, the presidio, and now 

the colonial Villa de San Fernando de Béxar made up a cultural triumvirate 

for what was to become one of America’s largest cities and, some would 

argue, its most beautiful.

 Land between the San Antonio River and San Pedro Creek was allotted 

to individual families. With two streams bordering the agricultural clear-

ing and an acequia madre that drew water from San Pedro Springs (bisect-

ing it on high ground between the streams), it was prudent to mark off 

long, relatively narrow plots that could be effi ciently watered from ditches 

hoed in at right angles to the acequia. The plots, called suertes, were about 

three hundred feet wide and from one-quarter to nearly a mile long. Thus 

was born in Texas the concept of “long-lots,” a system with no precedent 

either in Spain or the Canaries, but one that became a standard way of ap-

portioning land both in Texas and in New Mexico for as long as Spain or 

Mexico remained in charge of water distribution.

 At least seven of the newcomers were familiar with irrigation agricul-

ture as it had been practiced in their former island homes, and these seven 

probably had experience in sugarcane fi elds, what with it being the lead-

ing Canary Island crop. (In fact, when Columbus introduced canes to the 

New World in 1493, he had obtained his cuttings during a stop-off at those 

very islands.) So we can assume that when Old World sugarcane made its 

way north to San Antonio from the fi elds of Monterrey in Nuevo León, at 

least some colonists knew how to grow it and mill it into brown sugar and 

molasses.

 Whether they realized it or not, the melons grown in Isleño long-lot 

gardens had come full-circle from their original homeland. Like sugar-

cane, at least some of the melon seeds fi rst planted in Columbus’s West 

Indian colony had come from the Canaries—acquired when ships had 

stopped for provisions. By the 1530s Old World melons were being grown 

in the experimental communal gardens of Puebla on the mainland. Mel-

ons accompanied missionaries and settlers as they pushed northward up 

New Spain’s three main corridors and were always among the fi rst crops 

on the frontier as it stretched into New Mexico, Arizona, and now Texas.

 Canary Islanders were much more attuned to farming than ranching, 

but it wasn’t long before they had to contend with the reality of seeing their 

fi elds trampled and crops ravished by unherded, open-range sheep, goats, 

and cattle belonging to the military and civilian families who preceded 

them. Within a few years they were forced to fence their plots—most likely 
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another fi rst for Texas, since the concept of land ownership as we know it 

was completely foreign in the Native Southwest.

women on the frontier

That concept was hardly foreign to Spanish women on the frontier, how-

ever. In fact, two of the top-ten private cattle ranches around San Anto-

nio in the late 1770s were woman-owned, one of them ranking second in 

herd size. Under Castilian law, women were permitted to possess prop-

erty in their own name. That law also provided for community property 

rights: everything accumulated during a marriage—house, land, water 

rights, livestock, and other possessions—was shared equally by husband 

and wife, regardless of either’s social standing. Owing to the brutal nature 

of life across a frontier perpetually contested by native warriors, loss of a 

mate was far more prevalent among women than men. Thus, widowed 

women with capital played signifi cant roles in the colonial economy.

 María del Carmen Calvillo, born in San Antonio in 1756 and heir to 

her father’s huge ranch southeast of the villa, became one of the more 

prominent players in Texas. When her father was killed on the ranch 

in 1814, María del Carmen, by that time separated from her husband, 

claimed ownership and management of an operation that included, be-

sides livestock, a shepherd, a tailor, eight laborers, and personal servant, 

along with their sizable families. She continued to run the ranch effectively 

until her death just short of her hundredth birthday, at which time her will 

provided the ranch be transferred to two of her adopted children. In the 

same year that María inherited her Texas spread, Santa Fe rancher Rosa 

Bustamanta was recorded as owning some thirty thousand cattle and ten 

thousand sheep.

 To be sure, women of New Spain didn’t enjoy equal social status with 

men any more than other Europeans or colonials did during medieval 

times. But women in Spanish colonies were granted far greater legal rights 

and enjoyed more inherent privilege and protection than counterparts in 

English colonies or in the early United States. For example, in contrast to 

Anglo American tradition, Hispanic women were expected to be named 

executors to their husbands wills, sometimes even drafting the papers, 

thus according them an extra measure of subtle economic power.

 Wills of the period point to women’s deep involvement in agriculture. 

Wheat fi elds, orchards—sometimes with the precise number and kind 

of fruit trees identifi ed—and grape vines were regularly cataloged in 
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woman-owned estate documents. In El Paso, where wine-making was the 

chief late-1700s enterprise, women owned, and no doubt managed, many 

a vineyard; local wills attest to female proprietorship of operations encom-

passing grape presses, barrels, and their often copious wine and brandy 

contents.

 One clear gender difference among frontier occupations was that 

blacksmiths, tailors, carpenters, musicians, and other artisans tended to 

be men, while women did the weaving, or oversaw it if they owned several 

looms. Of course, nearly all married women raised children, did most of 

the cooking, and maintained the household. That entailed planting and 

looking after family kitchen gardens—so important to the well-being of 

frontier colonial life and almost always a responsibility of wife and live-in 

unmarried sisters or cousins, with help from the older children.

san antonio briefly stagnates

As the eighteenth century drew to a close, San Antonio, capital of the 

province, was facing hard times. Indians with mission ties had dwindled 

almost to zero, the missions themselves were in disrepair, about to be-

come secularized, and most civilians were barely hanging on as semiurban 

farmers. Zebulon Pike, passing through in 1807, wrote that San Antonio 

“contains perhaps 2,000 souls, most of whom reside in miserable mud-

wall houses, covered with thatched grass roofs.”

 Yet at that time the city ranked third among Southwest municipalities. 

The El Paso complex could claim more than fi ve thousand souls, and in 

New Mexico, Santa Fe boasted of more than twenty-three hundred. San 

Antonio would one day become a dominant cattle center where immense 

herds were assembled for overland drives to railheads in Kansas, and 

from then on the city would blossom, eventually embracing more than a 

million residents and achieving fame as one of the nation’s most beloved 

tourist destinations. The city’s modern character is still heavily fl avored 

with Spanish infl uence, and much of its population is of Spanish-Mexican 

descent.

along the lower rio grande

Elsewhere in Texas, numerous Franciscan missions and Spanish presidios 

were being founded, sometimes to be given up after barely a year in service. 

Altogether more than twenty missions and nine presidios were established 
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during the eighteenth century in addition to those centered in San Anto-

nio and El Paso. Incessant threats from ever-roving bands of Apache and 

Comanche were largely responsible for a constant reshuffl ing of priorities 

among religious and military authorities. Other than furthering livestock 

dispersion, the various enclaves contributed little toward advancing Old 

World agriculture, since, in the end, most were abandoned. Structures 

were allowed to crumble into the ground, leaving scant evidence of their 

former existence. At century’s end, Texas remained one of the least popu-

lated regions in all New Spain.

 Mid-1700s colonization along the Lower Rio Grande proved an excep-

tion to the transitory nature of so many other settlements. Here mesquite 

and cactus-studded grassy plains bordering the river attracted Spanish 

cattlemen from the south, who were persuaded to relocate by promises 

of free land and exemptions from royal taxation. With blessings from the 

crown, a half-dozen towns were formally established along the river in the 

1740s and 1750s, of which Laredo, Texas, eventually grew to become the 

largest.

 The most important early infl uence on the South Texas economy, how-

ever, came not from townspeople but from hacendados—those wealthy 

cattle barons who had driven stock north onto untapped open grasslands, 

letting their herds reproduce again and again on huge land grant estates. 

Flourishing grasslands on either side of the Rio Grande provided the 

prime resource for a burgeoning community of ranchers who sold or 

traded animal products to farming haciendas down south to obtain wheat 

and other staples along with manufactured goods.

 Without irrigation wheat couldn’t successfully be raised in this region’s 

dry climate, where only about twenty inches of rain fell annually and never 

enough during winter—the time when seedling winter wheat, planted in 

late fall, must survive. Beans, corn, and other vegetables were grown for 

local consumption and traded up and down river, using small fl at-bot-

tomed boats to transport the produce.

 Apparently the only crop exported from Rio Grande farming commu-

nities was harvested from plants found in the wild rather than community 

fi elds. Known as chiltepín, or bird pepper (since its seeds were commonly 

scattered by birds), this tiny but scorching-hot pepper, Capsicum annuum 

var. glabriusculum, grows in the wild from Florida to southern Arizona 

into Mexico and South America; today it’s the offi cial pepper of Texas. 

Thomas Jefferson must have learned about this fi ery chile, for in 1813 he 

acquired some seeds from wild plants growing along the Sabine River in 
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East Texas and grew them in his experimental gardens at Monticello. As to 

the much more prevalent domesticated chile, San Antonio was probably 

the only place in the province where it was actually cultivated as a cash 

crop during the 1700s.

 The greatest drawback to successful farming along the Lower Rio 

Grande was lack of water. Not that the perennial fl ow was insuffi cient, but 

the actual riverbed, far below its sandy banks, made constructing acequias 

to the elevation of the fi elds virtually impossible, given the state of engi-

neering know-how in the hinterland in those days. So grains, fruits, and 

some vegetables had to be imported until the beginning of the twentieth 

century when railroads and massive irrigation projects forever changed 

the face of South Texas. That was when Texas cotton and citrus industries 

came into their own, and the valley became a truck garden supplier for 

much of the nation. By then hordes of midwestern and southern American 

farmers had migrated to the region. Though Hispanic infl uence began to 

wane, Hispanic population numbers did not. The region’s leading recent 

historian makes known that “few places in the United States have retained 

to the present time the infl uences of Spain and its successor government, 

Mexico, as strongly as the Lower Valley of Texas” (Alonzo, 1998: 3).

the austin colony

Anglo colonization in Texas actually had begun a century earlier—about 

the time Mexico won independence from Spain in 1821. The previous year 

a Yankee entrepreneur out of Missouri, Moses Austin, had persuaded the 

Spanish government to issue him a sizable Texas land grant along with 

the right to settle a colony. Moses died within a year, so his energetic son, 

Stephen, took over the operation.

 Stephen Austin chose wisely in selecting his piece of Texas real estate. 

After surveying the surrounding countryside, he opted for a huge chunk 

of fertile, unsettled, undulating bottomland between the Colorado and 

Brazos Rivers. His grant stretched far inland from the Gulf Coast. More-

over, thanks to a further series of deals with Mexican authorities, within 

a decade his colony offi cially extended from the modern city of Houston 

all the way to the state’s future capital at Austin. Before long, hundreds 

of families, most from communities in Louisiana and other parts of the 

Old South, had joined the Austin Colony. Many were already prominent 

southern planters, and in short order cotton became the colony’s princi-

pal export.
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 In 1836, Mary Austin Holley, Stephen’s cousin, contributed in her 

book, Texas, the best description yet of what was being grown from San 

Antonio to the Gulf and eastward:

Wheat, rye, oats, barley, and other small grain, yield plenteous harvests to 

the farmer throughout the undulating district, when cultivated. . . .

 Rice is already produced in considerable quantities and can be to any 

extent. . . .

 Tobacco is grown luxuriantly throughout Texas, but home-consump-

tion and the restraints of law prevent its being an article of commerce. . . .

 The grape abounds here in great variety and of the fi nest fl avor, and no 

country can be better adapted for the culture of the vine than this. Experi-

ments have been successfully made in the manufacture of wine from the 

native grape, and considerable quantities of the most exquisite quality 

have been made. The liquors and fruits obtained from the Texan vine-

yards will form an important article of commerce. . . .

 A great variety of fruits, both of the tropical and more temperate cli-

mates, are produced in uncommon abundance and perfection. Olives, 

oranges, lemons, fi gs, prunes, peaches, etc. are of the fi nest quality, and 

may be obtained in great profusion. . . .

 Beans, peas, sweet and Irish potatoes, and other esculent plants found 

in the United States, with a great variety of garden stuffs peculiar to the 

country, enrich the horticulture of Texas. (Holley, 1990: 63–66)

 By Mary Austin’s time, the newcomers were probably getting seeds and 

cutting stock from the southern and Atlantic states rather than from Mexi-

co, though nearly all the Old World plants originally had arrived, at least in-

directly, via the Spanish plantway—certainly true for olives and fi gs. Despite 

her glowing words about olives, the trees never really succeeded in Texas to 

the degree they did in California (again, by way of Spain and Mexico).

 Figs, on the other hand, did well from the time they were fi rst intro-

duced to the missions at San Antonio, becoming a minor export from 

plantations along the Gulf Coast where a fi g canning industry developed 

around 1900. The advance of fi gs side-by-side with Spanish colonists can 

readily be traced from the time when Columbus oversaw the fi rst New 

World plantings in 1493, then into the interior of Mexico courtesy of Cor-

tés, and fi nally northward step-by-step, fi rst up the central corridor to the 

missions of El Paso in the 1660s and sixty years later to San Antonio, prob-

ably straight from Saltillo.
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Grains

barley x 1731 San Antonio Atkins 1980

1736 El Paso Archivos Hist. 
1603–1899

oats x 1730s San Antonio Chipman 1992

rice x 1828 Austin Colony Austin 1924

rye x 1807 El Paso McBride 1997

1828 Austin Colony Austin 1924

wheat x about 1659 El Paso Atkins 1980

pre-1680s Rio Grande Indians Castañeda, 
Vol. 1, 1936

Leaf Vegetables

cabbage x 1768 near San Augustine Solís 1931

endive x 1685 Matagorda Bay Hackett, Vol. 1, 
1931–1946

lettuce x 1768 near San Augustine Solís 1931

Stem Vegetables

asparagus x 1685 Matagorda Bay Hackett, Vol. 1, 
1931–1946

celery 1839 near San Augustine Abt and Abt 
1989

Root Vegetables

beet x 1839 Galveston Island anonymous, 
1973

carrot x 1839 near San Augustine Abt and Abt 
1989

garlic x 1768 near San Augustine Solís 1931

1779 El Paso Archivos Hist. 
1603–1899

Plant Mexico 
pre-1700s

First Date 
Cited for 
Texas

Place Literature 
Citation

TABLE 9.1. EARLY ARRIVALS OF OLD WORLD CULTIVATED PLANTS IN TEXAS 

x = Plant known to have been cultivated in Mexico in 1600s or earlier
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Plant Mexico 
pre-1700s

First Date 
Cited for 
Texas

Place Literature 
Citation

onion x 1736 El Paso Archivos Hist. 
1603–1899

1768 near San Augustine Solís 1931

potato * x 1768 near Goliad Castañeda, 
Vol. 4, 1939

radish x 1839 Galveston Island anonymous, 
1973

sweet potato x before 1745 San Antonio Castañeda, 
Vol. 3, 1938

turnip x 1840 near San Augustine Abt and Abt 
1989

“Fruit” Vegetables

cucumber x 1785 San Antonio Dabbs 1940

eggplant x 1840 near San Augustine Abt and Abt 
1989

okra 1839 near San Augustine Abt and Abt 
1989

tomato * x mission 
period

Texas missions Fearing 1981

Legumes

broad bean 
(fava) 

x 1773 El Paso Hackett, Vol. 3, 
1923–1937

garbanzo 
(chickpea)

x 1731 San Antonio Castañeda, 
Vol. 2, 1936

1773 El Paso Hackett, Vol. 3, 
1923–1937

lentil x 1768 San Antonio Solís 1931

pea x 1731 San Antonio Castañeda, 
Vol. 2, 1936

1779 El Paso Archivos Hist. 
1603–1899

Stone Fruits

apricot x 1682 El Paso Campa 1979

1785 San Antonio Leutenegger 
1978

nectarine x 1830s Texas—various Doughty 1983
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Plant Mexico 
pre-1700s

First Date 
Cited for 
Texas

Place Literature 
Citation

peach x 1668 El Paso Scholes 1929

1762 near Goliad Castañeda, 
Vol. 4, 1939

plum x 1668 El Paso Scholes 1929

mission era San Antonio Env. & Cult. 
Serv. 1982

Citrus Fruits

lemon x 1828 Galveston Bay Doughty 1983

orange, sweet x 1828 Galveston Bay Doughty 1983

orange, sour or 
Seville 

x 1839 near San Augustine Abt and Abt 
1989

Other Orchard Fruits

apple x 1668 El Paso Scholes 1929

mission era San Antonio Env. & Cult. 
Serv. 1982

fi g x 1668 El Paso Scholes 1929

1719 San Antonio Céliz 1935

medlar x 1787 San Antonio Leutenegger 
1994

olive x 1745 San Antonio Persons 1958

pear x 1682 El Paso Campa 1979

1830s interior Texas several

pomegranate x 1768 Nacogdoches Solís 1931

quince x 1668 El Paso Scholes 1929

1839 SE Texas Doughty 1983

Other Fruits

grape x 1659 El Paso Overfelt 1985

1719 San Antonio Céliz 1935

melon x 1680s Rio Grande Indians Castañeda, 
Vol. 1, 1936

1750 El Paso Hackett, Vol. 3, 
1923–1937

strawberry 1837 near San Augustine Abt and Abt 
1989
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Plant Mexico 
pre-1700s

First Date 
Cited for 
Texas

Place Literature 
Citation

watermelon x 1680s Rio Grande Indians Castañeda, 
Vol. 1, 1936

1750 El Paso Hackett, Vol. 3, 
1923–1937

Culinary or Medicinal Herbs

coriander 1840 near San Augustine Abt and Abt 
1989

fennel 1837 near San Augustine Abt and Abt 
1989

mint x 1837 near San Augustine Abt and Abt 
1989

parsley 1837 near San Augustine Abt and Abt 
1989

rue 1839 near San Augustine Abt and Abt 
1989

thyme 1839 near San Augustine Abt and Abt 
1989

Culinary or Medicinal Spices

anise x 1773 El Paso O. L. Jones 
1997

1804 San Antonio Guise 1955

chile* x 1719 San Antonio Céliz 1935

1736 El Paso Archivos Hist. 
1603–1899

mustard, black x 1837 near San Augustine Abt and Abt 
1989

saffron 1839 near San Augustine Abt and Abt 
1989

Miscellaneous and Beverage Food Plants

coffee x 1830s Texas Edward 1990

sugarcane x 1740 San Antonio Habig 1968

early 1800s El Paso Sonnichsen 
1968

*New World plant introduced by Spaniards
Note: This table provides earliest dates, locations, and author references for Old 
World plant introductions into pre-1840 Texas as refl ected by the literature; actual 
earlier dates and different locations are probable for many of the plants. Interior 
Texas locations are cited separately from El Paso.
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 Austin goes on to mention, “The honey-bee seems to have found a 

favorite haunt in Texas.” A Spanish connection for European honeybees 

is unlikely, however. Though native American stingless bees were kept by 

the Maya and possibly Aztecs for making wax and honey, true honeybees 

apparently fi rst buzzed in the New World on the shores of Virginia, not 

Mexico. That was in the 1620s, and the bees came from a British source 

rather than from Spain. With the help of human intervention, swarms of 

honeybees gradually worked their way west from the Atlantic Seaboard, 

possibly arriving in St. Louis as early as 1792. Apparently honeybees made 

their appearance in Texas with the fi rst wave of immigrants to the Austin 

Colony.

 By the time Stephen Austin was assembling his American colony, the old 

missions in Texas had either become defunct or secularized, and most pre-

sidios had long been abandoned. Except for regions around San Antonio, 

El Paso, and the Lower Rio Grande, farms and gardens in Mexican Texas 

would overwhelmingly be managed by Anglo Americans, European-born 

Frenchmen, Irish, English, and Scots, and particularly, by European-born 

Germans who farmed intensively on small plots and soon created a lasting 

impression of being the most productive agriculturists in Texas.

  At this point our story must retreat in time and pick up the threads left 

dangling at the conclusion of Chapter 7, following the Pueblo Indian Re-

volt in New Mexico.

Rice (Oryza sativa)

Depending on where you live in North 
America, your main source of carbohydrate 
calories is most likely from either wheat or 
corn and their abundant by-products. Yet 
at least one-half of the world population—
approximately three billion people, the 
majority of them in Asia or Africa—are solely 
dependent on rice as their staple. Rice, in fact, 
is our planet’s most important crop.
  Domestic rice is the seed from an annual 
grass growing up to four feet tall. Rice thrives 
only in hot climates with high rainfall or 
where intensive irrigation is available.
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 Some scholars now believe rice may rival wheat and barley as the earliest 
cereal to have been domesticated. It was grown in Southeast Asia more than 
seven thousand years ago, and its initial cultivation in China, India, or other 
tropical Asian countries may be projected back to ten thousand years before 
the present, though direct archaeological evidence is yet missing. It is a fact 
that throughout most of history, rice-dependent civilizations were more 
populous, more productive, and more inventive than people elsewhere in 
the world.
 Asian rice spread from the continent around 1000 b.c., reaching Japan, the 
Philippines, and Madagascar off Africa, and the Middle East about that time. 
Romans imported jugs of rice wine from Persia but didn’t grow rice as a crop. 
Finally, during their rule the Moors delivered rice culture to Spain where the 
grain was readily added to privileged class cuisine.
 Under orders from the Spanish crown and accompanied by elaborate 
instructions for cultivation, rice from Spain was planted in Hispaniola in 
1512. Later it was propagated in Mexico’s moist lowlands on both coasts, 
the Carolinas and other south Atlantic provinces in the 1600s, the lower 
Mississippi in the early 1700s, and Texas probably toward the end of that 
century. Commercial rice-culture, with seed from Japan and China, didn’t 
succeed in California until the early 1900s.
 The “big three” grains all have their associated symbolism. Most tribes of 
Native Americans have worshipped corn, sometimes calling it “our mother.” 
Wheat, or bread from it, is a ritual food in Christian liturgy. And in much of 
the Orient rice is considered sacred and a symbol of fertility—a gift from 
heaven. Thus rice throwing at weddings—an oriental custom that migrated to 
America, probably by example from Asian immigrants.
 Oryza, the genus of cultivated rice, includes about twenty wild species, 
but what most Americans know as “wild rice” is not one of them. It’s actually 
an aquatic species of oat that grows up to ten feet tall in marshes and along 
riverbanks across much of North America—a wild crop many tribes of 
American Indians had learned to harvest long before Spaniards, French, or 
Englishmen appeared on the scene. Today delicious but expensive “wild rice” 
is commercially grown in Minnesota and northern California.
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Watermelon 
(Citrullus lanatus)

Watermelons were native to 
Africa, but because their sweet, 
succulent fl esh grows so fast and 
can be eaten raw, they have since 
endeared themselves to humans 

and are grown in most every part of the world except Antarctica. Cultivation 
spread swiftly from one land to another. Small wonder, for watermelon seeds 
are easily preserved (and traded), and the annual vines can be grown under 
divers soil and climate conditions so long as they receive plenty of water and 
aren’t subject to frosts.
 Where or when watermelons were fi rst domesticated remains unclear, but 
they were being cultivated in northern Africa at least six thousand years ago; 
a thousand years later in Egypt seeds were deposited in tombs and the plants 
depicted on wall paintings. Seeds reached India and China before a.d. 1100, 
about the same time Moors were advancing melon culture into southern 
Europe, especially Spain.
 Perhaps the most rapid advance occurred among Native American 
tribes directly after watermelons crossed the Atlantic from Africa to the 
Caribbean Islands sometime in the 1500s, apparently via the slave trade. They 
fi rst showed up on U.S. soil, thanks to Spanish colonizers, in the 1570s—in 
northern Florida as well as present-day South Carolina. Once established in 
colonial gardens, the dissemination of watermelons was taken over by Indians. 
Time after time, in Florida and up the Atlantic Seaboard, in Texas, Arizona, 
New Mexico, and northern Mexico, watermelons were discovered growing 
in Indian gardens before the arrival of advancing Spaniards. This gave rise to 
the erroneous notion that watermelons were New World natives. By the 
mid-seventeenth century, Indians were growing watermelons from the Great 
Lakes all the way down the Mississippi Valley.
 Watermelon fl esh is over 90 percent water, and so desert-dwelling natives 
in Africa have used these “botanical canteens” as vehicles for water storage, 
tiding tribal families over during the dry season. Besides being about 7 percent 
sugar, watermelons contain vitamins A and C. The fruit may enmesh up to 
one thousand seeds, scattered throughout rather than centrally located, as in 
melons; however, a hybrid seedless variety developed in the United States has 
begun to attract consumers.
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 At present the offi cial watermelon weight record is 262 pounds for a 
fruit produced in Tennessee in 1990; however, every year gardeners across 
the South try to top it. But the real record may have been set back in the 
thirteenth century when it was written that watermelons raised by Arabs 
along the Nile were so large a strong camel could barely carry two of them.

Asparagus 
(Asparagus offi cinalis)

“Asparagus for April gathering is 
sown in December and this is a plant 
very fond of damp places, and with 
the dried root of it, well powdered, 
you may by sprinkling of it banish all 
taint from rank meat.”
  So advised Ibn al-Awam, an Arab 
horticulturist living in Seville around 
a.d. 1200. Asparagus was beginning 
to regain European popularity after 

centuries of neglect. Back in ancient Egyptian, Greek, and Roman times, it was 
a favorite of connoisseurs. Romans introduced asparagus cultivation, along 
with lentils, artichokes, shallots, and endive, to Britain some time before 
a.d. 400.
 Ancestral asparagus has long grown wild along seacoasts of Europe, North 
Africa, and Asia. It must have been an easy transition from gathering wild 
asparagus shoots to digging up underground rhizomes and planting them 
in gardens where the plants would die back in winter and send up new, 
harvestable shoots each spring. Exactly where or when experiments with 
asparagus horticulture started is unknown, but it probably was practiced along 
Mediterranean shores well before Christian times.
 As one of about three hundred species in the Old World genus Asparagus, 
the domestic cultivar is a hardy lily family perennial—the same family that 
includes garlic, onion, leek, shallot, chive, and a host of ornamentals but 
few other food plants. Mature asparagus shoots multiply into branchlets 
resembling feathery leaves, and fl orists favor the fernlike branchlets of one 
species in designing fl ower bouquets.
 Spain sent sprouts to Mexico for planting early on, but asparagus never 
became an everyday food in New Spain, and the plants didn’t make it to 
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Arizona or New Mexico until well after the colonial era. Seventeenth-century 
French cuisine, however, demanded the tasty spears; thus a bed of asparagus 
was among the few crops successfully planted by La Salle’s ill-fated French 
colonists on Matagorda Bay, Texas, in 1685—perhaps the earliest planting 
on present-day U.S. soil. Less than fi fty years later the French in Louisiana 
Territory regularly grew it.
 Having more intense fl avor, white asparagus stalks are especially coveted in 
modern French menus. This form derives from heaping soil around emerging 
stalks; this blocks out the sunlight, which generates green chlorophyll. 
Asparagus is cultivated worldwide, with the United States being the 
unsurpassed producer. Wild food plant enthusiasts prize Old World asparagus, 
which is easily naturalized and now grows wild in various part of the country.
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Hispanic Farmers 
Return to New Mexico

El Paso’s human population surged in 1680 due to the infl ux of Spaniards 

and their Puebloan supporters fl eeing from the Pueblo Indian Revolt. That 

occurred fi ve years before La Salle founded his short-lived colony on the 

Gulf Coast of Texas and nearly forty years before San Antonio was settled, 

but in those days El Paso was considered part of New Mexico, not Texas. 

Although the valley where the Rio Grande fl ows past El Paso was amply 

fertile, its irrigated portion was insuffi cient to support the three thousand 

or so humans living in what must have resembled a giant refugee camp—

or series of camps, for by now a string of exile settlements were in place 

along the south bank of the river.

 Perhaps taking their cue from Puebloans up north, several local Indian 

tribes began to rebel, creating chaos for the new settlers and thwarting ef-

forts to enlarge existing fi elds. Many colonists moved on to more stable 

communities south of the frontier—places such as Casas Grandes or Par-

ral in Chihuahua. Grain and meat had to be imported. Even after a low 

dam was constructed on the river in 1684 to increase irrigated acreage, the 

food shortage and human exodus continued. And then there was military 

pressure to march back up the Rio Grande and recapture lost territory—

to say nothing of lost souls, as the Franciscans must have perceived it.

the vargas entrada

Several probes were made in that direction, but nothing much came of 

them until a newly appointed territorial governor, Don Diego José de 

Vargas, made a successful reconnaissance of the former Spanish province 

in 1692. Vargas interpreted an apparent lack of Puebloan animosity as a 
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sign that Spaniards would be welcomed back. So the following year he led 

a company of soldiers, missionaries, and colonists recruited from El Paso 

and the interior of Mexico—more than eight hundred altogether—over 

the old route upriver to Santa Fe. A few months later they were joined in 

that villa by another contingent of volunteer Spanish families who had 

driven their wagons up the Camino Real all the way from the Mexican 

capital. Of course, an assortment of plant seeds, livestock, and farm tools 

accompanied both groups, because this time emphasis was being placed 

on establishing family homesteads.

 The colonists would have to plant fresh fi elds and new gardens, since 

the leader of the Pueblo Indian Revolt, an Indian named Popé, had called 

for the destruction of all things attributed to the vanquished Spaniards and 

had forbidden planting any more European crops. Actually, the Puebloans 

had never completely embraced the new grains, and now Popé’s edict 

provided ever greater imperative to stick with traditional corn for their 

main staple and abandon existing wheat and barley fi elds. Furthermore, 

they probably weren’t inclined to save and plant seeds of Old World ar-

tichokes, cabbage, or lettuce—so alien to their traditional crops. On the 

other hand, it’s doubtful they cut down all the peach, apricot, plum, and 

apple trees in place around the abandoned missions, since succulent fl esh 

from those fruits had been enriching their diet with welcome sweetness for 

two or more generations.

 Not all crops accompanying the Spaniards to New Mexico had been 

forsaken by Puebloans, for when Vargas worked his way from Pueblo to 

Pueblo on his quest to pacify the province, he was routinely presented 

with gifts of Old World watermelons along with corn and beans, perhaps 

in exchange for Spanish livestock. At Zia Pueblo, in addition to native 

foodstuff, Vargas was given some onions and three strings of chile, both 

of which originally had fi rst entered New Mexico with Oñate nearly a cen-

tury earlier and obviously had been propagated by tribesmen during the 

twelve-year absence of Spaniards, in spite of Popé’s admonitions.

 It turned out that Puebloans weren’t quite as glad to see returning 

Spaniards as Vargas had presumed; in fact, now several Pueblos were 

ready to do battle. Hostilities at fi rst prevented colonists from planting 

fi elds of grain and legumes, though they probably managed to sow a few 

melon and vegetable seeds in huertas that could be protected adjacent to 

their dwellings. Nevertheless, the colonists, ever preoccupied with the 

challenge of feeding their families, had to rely largely on corn captured or 

bartered from nearby pueblos or on provisions sent up from the south.
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 Yet, day by day, things improved. Native rebellions, real or potential, 

were quelled, and most Puebloans began to accept that Spaniards were 

there to stay. It was time for the colonists to settle more of the province 

(or “Kingdom and Provinces of New Mexico,” as it was offi cially desig-

nated) than solely the capital villa of Santa Fe. (The seat of government 

was transferred from El Paso at the time Governor Vargas made Santa Fe 

his headquarters.)

 Those families recruited from Mexico City, many headed by skilled ar-

tisans, were assigned to make the fi rst sweeping move—to a fertile valley 

about twenty miles north of the capital where the province’s second villa, 

which became known as Santa Cruz, was formally chartered. Land for this 

villa was granted to the people in common, and surrounding tracts were 

figure 10.1
The acequia 

madre for 

Santa Fe as it 

appeared in 

1890. (Photo 

courtesy of 

Museum of 

New Mexico, 

Neg. No. 

55021)
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parceled to individual families. Each family was provided with a bushel of 

seed stock along with farm implements. This new town eventually became 

the wellspring for populating more settlements in northern New Mexi-

co—communities that retain a thoroughly Hispanic fl avor to this day. 

More than half the original sixty-fi ve families who migrated from Mexico 

City in 1694 have modern descendants residing in the state, a good share 

of them prominent state or community leaders.

 Another of the earliest Spanish towns was Bernalillo, prospering by 

1696. In a later century Bernalillo became known for its vineyards, but by 

figure 10.2
Replica of 

Spanish 

colonial 

mountain 

village 

home and 

garden at Las 

Golondrinas, 

the last 

encampment 

before Santa 

Fe on El 

Camino Real. 

(Photo by 

author)
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then the town would be completely overshadowed by the city of Albu-

querque. Indeed, Albuquerque was the third settlement in New Mexico to 

be accorded villa status. That event occurred somewhat inauspiciously in 

1706 when Vargas’s successor (Vargas fell ill and died in 1704) proclaimed 

the creation of the town. Despite the new governor’s grand assertion to his 

superiors that the founding population was made up of 35 families com-

prising 252 adults and children, New Mexico historian Mark Simmons has 

concluded from other documents that barely half that number were actu-

ally present and that “Albuquerque was not the usual compact urban town 

one thought of in connection with the rank and title of a villa. Rather it was 

a mere collection of farms spread along the Rio Grande.”

 Throughout the eighteenth century Albuquerque remained one of 

only three villas in the province, each with populations under twenty-fi ve 

hundred. Instead, population growth mainly accrued from families living 

in tiny villages or on isolated farms and sheep and cattle ranches, not cit-

ies. No municipality in New Mexico attained the rank of ciudad (which by 

law required, for starters, the inhabitance of numerous offi cials including 

twenty councilmen, two inspectors of weights and measures, two public 

scribes, and a town crier, plus various politicians, religious leaders, and 

judges). Even the plazas—those fortifi ed rural villages with adobe dwell-

ings arranged in a hollow square that were widely dispersed up and down 

the Rio Grande and its tributary drainages—seldom could boast of more 

than a few dozen residents.

 This situation may have been the result of the crown’s decision to out-

law encomiendas—grants to the Spanish elite conveying oversight of In-

dian Pueblos—thus limiting the size of individual estancias or haciendas. 

A decline in the Puebloan population, reducing the labor pool, may also 

have been a factor.

puebloans again adopt spanish crops and cuisine

Nevertheless, New Mexico’s Puebloans were clearly much better off than 

their counterparts in northern Mexico where huge landholdings were 

supported on the backs of native labor. When Pedro de Rivera delivered a 

report on the state of presidios in northern New Spain based on his three-

year inspection tour in the late 1720s, he declared for New Mexico:

These lands are more opulent and more productive of all kinds of grain 

and garden produce than the other provinces of New Spain. This is 
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evident from its more abundant harvests and from the lands and farms 

that can be irrigated, as well as those watered by seasonal rains. This is 

seen in the pueblos of Pecos, Galisteo, Acoma, and Zuñi, where the In-

dians’ constant vigilance in the cultivation of their lands is rewarded by 

large crops with no more water than that which falls from the sky. (Naylor 

and Polzer, 1988: 217)

 Some of Rivera’s observations must be taken with a grain of salt, for 

New Mexico was far from being the implied Garden of Eden—then or 

now. Nevertheless, Puebloans had long adopted more effi cient irrigation 

systems based on the Spanish concept of an acequia madre feeding water 

into numerous lateral ditches, thus allowing more produce to be raised on 

a given piece of land. Nor had there been any incentive to give up iron-

tipped hoes in favor of the old wooden digging sticks, or to abandon the 

use of animal-drawn carts. And so it stands to reason the next generation 

of natives to farm after the Vargas entrada was again growing a wide range 

of Spanish crops.

 Not that food from Mediterranean plants replaced the traditional Indi-

an staples of corn-beans-squash; those would always remain cornerstones 

of Puebloan cuisine. To these, add some more recently acquired Indian 

favorites including melons, watermelons, chile, and Spanish-introduced 

orchard fruits—some of which, even in the 1700s, had become accepted as 

“Indian” food, already named in ritual and prayer.

 The addition of European foodstuff contributed to native subsistence 

in two ways. One was to add fl avor and nutritional variety to the diet, al-

lowing people to become less dependent on having to collect wild plants 

to balance daily fare. The other, far more signifi cant, was that a number 

of the Old World introductions were winter crops, whereas all former 

cultigens of the Southwest were geared to a summer cycle, in the ground 

after the last frosts of spring and harvested in late summer and fall. Cold-

hardy Mediterranean plants such as wheat, garlic, onions, lettuce, and 

peas could be sown in late fall or winter, then harvested long before corn 

or beans were ready to pick, in effect nearly doubling the season for fresh 

produce.

 During the previous century, Franciscan missionaries had been the 

principal disseminators of new crops and teachers of new growing tech-

niques. Though most missions of the 1600s were reoccupied after the 

revolt, fewer Franciscans were assigned to the province, and the program 

was diminished compared to the military and civilian government. Still, 
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at mid-century the custodian assigned to oversee New Mexico missions 

reported most were producing an agricultural surplus, which was distrib-

uted to Puebloans and others in need.

new mexico in 1776

But by 1776, after two decades of internal turmoil, the mission situation 

had deteriorated drastically. In the same year that thirteen colonies on 

the Atlantic Seaboard declared independence from England, New Mexico 

was hosting a distinguished visitor from Mexico. Fray Francisco Atana-

sio Domínguez had been ordered to inspect the two dozen missions and 

report on their condition. He did that and more. His thorough and vo-

luminous report also covered the villas and Pueblos, providing the most 

encompassing snapshot of the province toward the end of the century.

 Suffi ce it to say Fray Domínguez found the missions in deplorable con-

dition and the thirty or so missionaries a rather miserable lot. Of greater 

interest to us is his commentary on Spanish and Indian settlements and 

their subsistence. For example, his description of Santa Fe:

The Villa of Santa Fe (for the most part) consists of many small ranchos 

at various distances from one another, with no plan as to their location, 

for each owner built as he was able, wished to, or found convenient, now 

for the little farms they have there, now for the small herds of cattle which 

they keep in corrals of stakes, or else for other reasons. . . .

 The harvest consists of wheat, maize, legumes, and green vegetables, 

and also fruits such as melon, watermelon, and apricots, of which there 

are small orchards. (Adams and Chavez, 1956: 40, 41)

About Albuquerque, we learn:

The villa itself consists of twenty-four houses near the mission. The rest of 

what is called Albuquerque extends upstream to the north, and all of it is 

a settlement of ranchos on the meadows of the said river for the distance 

of a league [about 6 miles] from the church to the last one upstream. 

Some of their lands are good, some better, some mediocre. They are wa-

tered by the said river through very wide, deep irrigation ditches, so much 

so that there are little beam bridges to cross them. The crops taken from 

them at harvest time are many, good, and everything sown from them 

bears fruit.
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 There are also little orchards with vinestocks and small apricot, peach, 

apple, and pear trees. Delicious melons and watermelons are grown. Not 

all those who have grapes make wine, but some do. (Ibid.: 151)

 In 1776 the villa of Albuquerque had a population of only 763, although 

when surrounding districts are included, “metropolitan” Albuquerque 

could claim 2,416 persons. Santa Fe, the villa, boasted 1,167 individuals; 

with its satellite communities thrown in, the total came to 2,014. By this 

time the number of Spaniards in all of New Mexico about equaled the 

colony’s estimated eleven thousand Native Americans.

map 10.1
New Mexico, Circa 1776 
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Grains

barley x ~1600 San Gabriel Torquemada 
1975

oats x Colonial 
period

Rio Chama Toll 1986

rice 1807 New Mexico Pike 1987

rye x 1807 New Mexico Pike 1987

sorghum early 1800s Chimayó Usner 1995

wheat x 1599 San Gabriel Hammond 1927

Leaf Vegetables

artichoke x ~1600 San Gabriel Villagrá 1992

cabbage x ~1600 San Gabriel Torquemada 
1975

lettuce x ~1600 San Gabriel Torquemada 
1975

Root Vegetables

beet x Colonial 
period

New Mexico Simmons 1991b

carrot x ~1600 San Gabriel Villagrá 1992

garlic x ~1600 San Gabriel Villagrá 1992

onion x ~1600 San Gabriel Torquemada 
1975

radish x ~1600 San Gabriel Torquemada 
1975

potato * x 1831 New Mexico Gregg 1962

turnip x ~1600 San Gabriel Villagrá 1992

“Fruit” Vegetables

cucumber x ~1600 San Gabriel Villagrá 1992

tomato * x 1745 Santa Fe Snow 1993

TABLE 10.1. ARRIVALS OF OLD WORLD CULTIVATED FOOD PLANTS IN NEW MEXICO 

x = Plant known to have been cultivated in Mexico before 1598

Plant Mexico 
pre-1598

First Date 
for NM

Place Literature 
Citation
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Plant Mexico 
pre-1598

First Date 
for NM

Place Literature 
Citation

Legumes

broad bean (fava) x before 1630 North or 
central NM

Benavides 1916

garbanzo 
(chickpea) 

x ~1600 San Gabriel Villagrá 1992

lentil x before 1630 North or 
central NM

Benavides 1916

pea ~1600 San Gabriel Villagrá 1992

vetch before 1630 North or 
central NM

Benavides 1916

Stone Fruits

apricot x before 1630 North or 
central NM

Benavides 1916

cherry, Old World x before 1630 Tewa Pueblo Ford 1987

nectarine x before 1630 North or 
central NM

Benavides 1916

peach x before 1630 North or 
central NM

Benavides 1916

plum x ~1600 San Gabriel Villagrá 1992

Other Orchard Fruits

apple x 1633 Manzano, NM Ivey 1988

pear x 1776 Albuquerque Adams & 
Chávez 1956

quince x Colonial 
period

New Mexico Simmons 1991b

Other Fruits

grape x 1620s Socorro region Simmons 1991b

melon x pre-Oñate North or 
central NM

Ford 1987

watermelon x pre-Oñate North or 
central NM

Ford 1987

Culinary or Medicinal Herbs

coriander 1626–1675 Abó Mission V. H. Jones 1949
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Plant Mexico 
pre-1598

First Date 
for NM

Place Literature 
Citation

Culinary or Medicinal Spices

anise x Colonial 
period

New Mexico Simmons 1991b

chile * x ~1600 San Gabriel Torquemada 
1975

cumin ~1600 San Gabriel Villagrá 1992

mustard, black 1800 Santa Cruz de 
la Cañada 

Archivos Hist. 
Durango 
1603–1899

saffron 1800 Albuquerque Archivos Hist. 
Durango 
1603–1899

Miscellaneous

chicory 1780–1820 Los Esteros J. C. Winter 1987

mulberry x before 1630 North or 
central NM

Benavides 1916

sugarcane x 1850s S. New Mexico Davis 1857

*New World plant introduced by Spaniards

Note: This table provides the earliest date, place and author citation for Old World 
plant introductions to New Mexico during the colonial period as refl ected by the 
literature; actual earlier dates and different places are probable for some plants.

 Other than mobile bands of Apache and Navajo, most of the colony’s 

natives were, in truth, urbanites, living in high-density adobe pueblos, 

tending their surrounding fi elds and gardens with crops that helped sup-

port adjacent Franciscan missions. Spanish colonists, on the other hand, 

were spread thin, chiefl y along the Rio Grande and in tributary valleys. Ex-

cept for those residing in the three villas, Hispanic New Mexicans tended 

to be impoverished farmers or ranchers who had settled on land granted 

to them under Spanish law.

spanish land grants

Some retired military offi cers and other prominent citizens were given 

massive tracts of land—thousands of acres—to develop estancias and 
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maintain livestock. But, in contrast to other regions of New Spain, the 

many smaller grants here were parceled to individual families for raising 

crops and a few animals, and still other fairly sizable grants were awarded 

to groups of anywhere from twelve to sixty or more settlers. These com-

munity grants became the basis for dozens of agricultural villages that 

sprang up in northern New Mexico.

 Truchas (the Spanish word for trout) is one such village. By 1752 the 

nearby settlement of Chimayo, established more than fi fty years earlier, 

was apparently running out of arable land, and twelve families were look-

ing to move. They wanted to apply for a grant of bottomland along Tru-

chas Creek at over eight thousand feet elevation, but the natural intermit-

tent fl ow of the creek was insuffi cient for irrigating wheat and other crops, 

as decreed by the offi cial requirements for Spanish land grants. So the 

families undertook what must have been the most prodigious feat of en-

gineering attempted anywhere in the province up to that time. They sent 

a work crew (that must have included more than a few Puebloans) several 

miles up the creek and a thousand feet higher in elevation, then started 

excavating a substantial ditch on a slightly rising contour in the direction 

of another more copious stream cascading down from the mountains. 

figure 10.3
The Truchas Ditch, constructed in the 1750s, is maintained and watered to this day. 

(Photo by author)
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When the ditch was completed two years later, it was more than a mile 

long, in places cutting through ribs of granite rock to hold contour, and 

tapping into the other stream, in effect pirating some of the water from a 

watershed that until then had fed the acequia madre of another settlement 

far downstream.

 The twelve applicants then petitioned the governor for a grant of land 

next to their temporary settlement at Truchas, “which in good faith we 

have improved with an acequia and have plowed the fi elds already for two 

years—may your excellence be pleased to make us a grant of said place in 

the name of His Majesty.”

 On March 15, 1754, the governor responded:

I have determined it to be convenient to make to the petitioners the grant 

of the land for cultivation in the said mentioned public lands according 

to the information of the aforesaid Chief Alcalde [district administrator], 

one league for common pasture of their animals with the understanding 

it is to be in common to all the new settlers, as also the wood, also that 

they shall select a proper place for their buildings that will be together and 

incorporated forming a Plaza in a square with only one outlet of suffi cient 

size for the entrance of carts, so that the families and settlers be able to 

defend themselves from assault that may be made by a barbarian enemy. 

(Archives No. 7, Offi ce of the Surveyor General of New Mexico)

 The Truchas ditch is maintained and watered to this day. In the fall of 

1999, Perry Trujillo, then president of the Truchas Land Grant, took Gail 

Tierney and the author to that remarkable trough high in the Sangre de 

Cristo Mountains. There, in the cool shade of quaking aspens and fi rs, the 

three of us marveled at the intimidating challenge of gouging out such a 

trench across heavily timbered, steep, rocky slopes two hundred fi fty years 

ago, using only primitive hand tools, mule-powered excavation devices, 

and perhaps a speck of blasting powder. Perry remembered his dad tell-

ing him that spring wheat, peas, broad beans, and potatoes were what the 

gardeners at Truchas irrigated with water from that ditch back in the 1920s 

and 1930s.

 The 1754 grant at Truchas provided each family with two parcels of bot-

tomland about a thousand feet long and four hundred feet wide—roughly 

ten acres each—running at right angles to the acequia madre. In time the 

tracts were divided lengthwise to provide heirs with irrigable land front-

ing on the mother ditch. The resulting ribbon-shaped fi elds known as 
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long-lots, a uniquely Spanish confi guration fi rst employed in 1731 at San 

Antonio, Texas, were repeated wherever bottomland was parceled out in 

colonial New Mexico.

 The mountain villages had to be self-suffi cient, since residents owned 

almost nothing to trade for provisions except occasional surplus horses, 

burros, or cows. The villagers grew fruit—typically apples, cherries, pears, 

plums, and, especially, apricots and peaches—all imports from the Old 

World. The groves hardly resembled commercial orchards; in fact, they 

often weren’t orchards at all, but family-owned single trees. Ownership 

might be split between two or more families, and even individual fruit-

bearing limbs might be documented and passed on to heirs—similar to 

the way land was being divided and redivided. Before the advent of can-

ning (probably introduced by Anglos in the 1890s), orchard fruit, melons, 

and vegetables were sun-dried on tables or strings, then stored for winter 

consumption.

figure 10.4
Aerial view 

of long-lots 

at Cerro, an 

Hispanic 

farming 

community 

in northern 

New Mexico. 

(1962 photo 

courtesy of 

ascs-usda, 

Neg. No. dxg-

4cc-209)
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 Nuevo México continued to develop, but decades elapsed before it was 

recognized as anything more than a sleepy backwater frontier. When U.S. 

Army offi cer Zebulon Pike was dispatched to Santa Fe to gather informa-

tion in 1806 (he was later arrested as a spy by the Spanish and deported 

from the colony), he recorded:

They cultivate corn, wheat, rye, barley, rice, tobacco, vines, and all the 

common culinary plants cultivated in the same latitude in the United 

States. New Mexico has the exclusive right of cultivating tobacco. They 

are, however, a century behind us in the art of cultivation; for, notwith-

figure 10.5
Acting as an 

aqueduct, an 

old Spanish-

style canoa 

still carries 

acequia 

water over 

an arroyo at 

Las Trampas, 

New Mexico. 

(Photo by 

author)
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standing their numerous herds of cattle and horses, I have seen them 

frequently breaking up whole fi elds with a hoe. Their oxen draw by the 

horns, after the French mode. Their carts are extremely awkward and 

clumsily made. (Pike, 1987: 740–741)

 That’s not to say everyone was a simple farmer or herder of livestock. 

Government and church offi cials and military offi cers occupied the top 

layer of society along with a few successful landowners who, by the mid-

1800s, had parlayed their operations into modestly wealthy estates. And, 

of course, it was that upper crust who hosted the kind of visitor to New 

Mexico inclined to keep a journal. After 1821 and until 1848 the Ameri-

can Southwest belonged to Mexico, so dinner hosts were now technically 

Mexican, not Spanish, offi cials (though as people, they were one and the 

same).

spanish cuisine prevails

From diaries and journals written by a stream of offi cial and other An-

glo travelers passing through New Mexico on their way west, we learn 

what was being served at the more socially exclusive tables. One was the 

charming diary kept by Susan Magoffi n, the eighteen-year-old bride from 

Kentucky who accompanied her merchant husband as he journeyed over 

the Santa Fe Trail in 1846 to the capital villa and down to Mexico. She re-

corded a dinner in Santa Fe in honor of the visiting U.S. general:

First came sopa de vermicile (vermicelli soup), then sopa de otro (another 

kind of soup), this is their custom to bring on something light prepara-

tory to the more weighty dishes. This sopa is pretty much a substitute for 

our fi ne soups. The rice is boiled, dressed with little butter, salt, &c. and 

then covered with slices of boiled eggs. Next came the several dishes of 

carne de asado, carne de cocida (roasted meat, boiled meat). . . . For desert 

we had a dish made of boiled milk and seasoned with cinnamon and nut-

meg, and it was very good, the recipe I should like. Another of cake pud-

ding—both Mexican and new to me, fi ne cool grapes, to which we all did 

justice. (Magoffi n, 1982: 135)

 Notes made by a U.S. Army offi cer on his way to California in that 

same year told of a meal served at the home of a prosperous Spaniard in 

Bernalillo:
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The plates, forks, and spoons were of solid New Mexican silver, clum-

sily worked in the country. The middle of the table was strewed with the 

fi nest white bread, cut in pieces and within the reach of every cover. At 

close intervals were glass decanters, of Pittsburg manufacture, fi lled with 

wine made on the plantation. The dishes were served separately. The fi rst 

was soup maigre [meatless vegetable soup]; then followed roast chicken, 

stuffed with onions; then mutton, boiled with onions; then followed vari-

ous other dishes, all dressed with the everlasting onion; and the whole 

terminated by chile, the glory of New Mexico, and the frijolé.

 Chilé the Mexicans consider the chef-d’oeuvre of the cuisine, and 

seem really to revel in it; but the fi rst mouthful brought the tears trickling 

down my cheeks, very much to the amusement of the spectators with 

their leather-lined throats. It was red pepper, stuffed with minced meat. 

(Emory, 1848: 40)

 Spicy meals served by Hispanic hosts in Santa Fe or Bernalillo must 

have been a welcome change for Susan Magoffi n and others who had just 

spent weeks crossing the plains, existing on an utterly bland diet. Although 

chile was unknown in pre-Columbian Europe, Columbus himself had rec-

ognized what a marvelous contribution the New World red pepper could 

make to Spanish cuisine, and colonists in New Spain readily incorporated 

chile when preparing meals. If chile wasn’t already being grown by Indian 

farmers along the northern frontier, it soon would be—from seeds that 

invariably accompanied colonial entradas.

 Exactly when New Mexico’s Hispanic cooks began mixing chile, toma-

toes, and onion, with comino (cumin) and cilantro (coriander) for extra 

fl avor, to concoct what today we call salsa, is unknown. It may well have 

been in the early years, since every one of these plants was being grown in 

colonial gardens along the frontier. Of course in the 1700s or 1800s such a 

blend would have been used as a fl avoring for meat and vegetable stews, 

not as a party dip.

 Soup, mentioned in both meal descriptions, was a standard course for 

dinners served in Hispanic homes. The idea of serving soup at the start of 

a meal was linked to Spain, not America, for soup was rarely an element 

of Southwestern Indian fare. Most soups served in colonial New Mexico 

were hearty and prepared with more than one kind of meat—say beef, 

pork, and chicken in the more affl uent homes; mutton and goat for the 

poorer class. Then an array of vegetables were added, including the ever-

present garbanzo bean, and the nourishing brew seasoned with onions, 

Dunmire.indb   279Dunmire.indb   279 7/11/05   1:56:14 PM7/11/05   1:56:14 PM



�
280 Gardens of New Spain

garlic, and herbs such as oregano or coriander—all stuff originally grown 

in Spain and now New Mexico. It was reminiscent of medieval Spain’s olla 

podrida described in the fi rst chapter, but omitting the olive oil (and, we 

trust, without the bad smell).

 The rice served at Susan Magoffi n’s meal was unlikely to have been a 

product of northern New Mexico, despite that Zebulon Pike, during his 

1807 visit, claimed he saw rice being cultivated in some unspecifi ed region 

of the province. It must have been carted up from Old Mexico, having ar-

rived from Spain and grown in some of the wetter regions from the 1600s 

on. Cinnamon and nutmeg used to fl avor Susan’s dessert undoubtedly 

had been shipped from the Orient, since neither were successfully raised 

in Europe or New Spain. The dessert itself may have been cajeta—a tradi-

tional Mexican caramel made by reducing sweetened goat milk to a thick, 

golden syrup—or it may have been natillas—a milk and sugar soft pud-

ding usually thickened with cornstarch or fl our and somewhat similar to 

the more sophisticated and better-known custard called fl an. The latter 

two have gustatory ties to Spain, and all three are still traditional desserts 

for Hispanic families living in New Mexico.

 White or Irish potatoes were conspicuously absent from Hispanic or 

Indian meals served in the Southwest during colonial times, despite pota-

toes having reached the English colony in Virginia on the eastern seaboard 

by 1621. That, and the name “Irish potato,” might suggest our ordinary 

potato initially came from the Old World, but it’s not true. Potatoes were 

fi rst domesticated in the Peruvian Andes somewhere between four and 

seven thousand years ago. From South America they were taken to Spain 

in the 1570s, then spread across Europe to England and fi nally Ireland, the 

fi rst place outside South America where potatoes were taken seriously as a 

crop. I have seen no early records of potatoes being grown in Mexico, but 

two missions in interior Texas were raising them in 1768. Although Pueblo 

and other Indians of the Southwest dug up and boiled grape-sized tubers 

from a native wild potato, Solanum jamesii, domestic potatoes didn’t be-

come a noteworthy Southwestern crop until the late 1800s.

 Corn, the traditional native staple, was ubiquitous for Spaniards, too, 

in early colonial times. In fact, Spaniards probably introduced new ways of 

preparing corn to the Puebloans. The earliest colonists, particularly those 

recruited around Mexico City, surely knew about making tamales, where 

ingredients are wrapped with steamed corn mush, and posole—a stew of 

hominy in which husks have been removed from corn kernels through 

treatment in a lime solution, allowing the kernels to expand when boiled. 
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Both were Aztec dishes, and both preparations made their way to the 

northern frontier courtesy of Spanish colonists.

 Corn tortillas were a fi xture of Puebloan fare along the Rio Grande, but 

as wheat became more available during the eighteenth century, it replaced 

corn as the grain of preference for making tortillas in Hispanic homes. 

Patting out tortilla dough made from milled wheat fl our turned out to be 

more expedient than the tedious process of parboiling corn with lime, 

then grinding it to get corn fl our. Corn or fl our tortillas were certainly 

acceptable for ordinary eating, but smooth-textured wheat bread void of 

bran was defi nitely favored by more prosperous residents of the northern 

frontier as it was in Mexico and Spain, a preference implied by Lieutenant 

Emory’s aforementioned 1846 journal entry for his stop-off at Bernalillo.

 Pinto type beans had long been everyday food for New Spain’s colo-

nists, but now New World beans combined with Old World grains were 

giving rise to a whole new complex of dishes. Wheat-fl our tortillas fi lled 

with beans and bean-pasta combinations began to catch on. And when-

ever available, imported rice mixed with beans must have been relished.

 Then, fi nally, there was New World squash. Whether harvested green as 

zucchini, yellow as summer squash, or as hard, orange pumpkins, squash 

dishes by this time might have been enhanced with Old World dairy prod-

ucts—butter or cheese, both from cows and goats—and doubly enhanced 

by sprinkling on some crushed sweet basil, rosemary leaves, or, perhaps, 

a few drops of olive oil. Cultural sublimation was magically transforming 

the old c-b-s food triad.

what they were drinking

Milk is rarely mentioned in colonial documents, and the small amount 

of milk consumed as a beverage was more likely to have come from goats 

than cows. Cattle tended to be free-ranging and raised for beef, though 

some families owned or shared a milk cow. At that, most milk—whether 

from goats or cows—would have been saved for making cheese in the tra-

dition of the Spanish homeland. Nor were adult Puebloans serious milk 

drinkers—then or now—partly because no domesticated milkable ani-

mals had been available in North America until the coming of the Spanish 

and thus no milk drinking tradition. Indeed, American Indians are among 

those many cultures in the world whose bodies, beyond infancy, fail to 

produce much lactase, the enzyme needed to properly digest milk. For 

prehistoric Puebloans, calcium intake had to come from plants, especially 

Dunmire.indb   281Dunmire.indb   281 7/11/05   1:56:15 PM7/11/05   1:56:15 PM



�
282 Gardens of New Spain

wild plants like cholla cactus whose buds are so loaded with calcium that a 

two-tablespoon serving contains as much as a glass of milk.

 Atole, a mixture of corn fl our, boiling water, and sweetening, was an In-

dian drink throughout Mexico and was adopted as the standard beverage 

among Hispanics who couldn’t afford chocolate (or later, coffee, which 

was not cultivated in New Spain until around 1800). In colonial New 

Mexico, drinks and foods were sweetened with juice squeezed from young 

cornstalks and boiled down to the consistency of molasses. Sugarcane 

wasn’t grown in the southern part of the province until the mid-1800s, and 

the arrival of European honeybees had to wait for the infusion of Anglos 

from the east toward the end of the century.

 We’ve seen how chocolate, the beverage of Aztec aristocracy, was 

embraced by Cortés and his men during their march to Tenochtitlán; 

thus it stands to reason Spaniards in the New World eventually adopted 

chocolate as their nonalcoholic drink of choice. Cacao couldn’t be grown 

outside tropical environments, so the beans were processed in present-

day Guatemala or Mexico and cakes of pure chocolate were carted to the 

northern frontier along with other luxury goods via the mission supply 

trains. Just as it had when Montezuma entertained Cortés, chocolate be-

came an instrument of diplomacy when Vargas entered Santa Fe during 

the reoccupation. Vargas wrote that on greeting a Pueblo Indian leader, “I 

ordered him to enter my tent, greeting him kindly with warm words and 

chocolate, which he drank with the fathers, the others who were present, 

and me.” A hundred forty years later during the Mexican period, a traveler 

to New Mexico noted “no one can hesitate to do homage to their incom-

parable chocolate, in the preparation of which the Mexicans surely excel 

every other people.”

 I haven’t come across any evidence suggesting the colonists brewed 

beer in New Mexico. But if they did, the following recipe from Mexico City 

written in 1791 might have been used (leaving out the locally unavailable 

lemon, tamarind, and pineapple rinds):

figure 10.6
Spanish-style cream 

separator, colonial 

period. (Vangie 

Dunmire after López 

Linage, 1989: 207)
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Cerveza (beer): This is composed of barley malt, lemon, tamarind, and 

sugar, and serves as a refreshment. It is also made with pineapple rinds, 

clove, pepper, cuminseed, coriander, and sugar, and fermented with a 

corresponding amount of water in a barrel which has contained aguar-

diente [grape brandy]. One drinks it and becomes intoxicated. (Wilson, 

1963: 82)

 True to their Spanish heritage, virtually every Hispanic adult in New 

Mexico drank the juice of the grape—and almost always in its fermented 

version. Old World vineyards came to New Mexico via the Franciscans in 

the 1620s, and viticulture burgeoned in mission gardens until the Pueblo 

Indian Revolt. But still, the earliest vineyards must not have kept up with 

demand, for casks of wine were regularly listed in the inventories of goods 

carted to the frontier aboard the mission supply trains.

 The fi rst vineyards produced the so-called “Mission” grape, a variety 

corresponding to the Mónica grape familiar in Spain at the time and still 

being grown in Sardinia. Mission grapes had a high sugar content, and 

wine made from them was sweet enough to resemble what we call a dessert 

wine. The fruit was reported to be huge by grape standards—approaching 

the size of an apricot.

 After the revolt, El Paso became the major wine-growing district in the 

province—a legacy from vines established in 1659. More than a century 

later one member of a military party inspecting presidios in northern New 

Spain observed that in the vicinity of El Paso, “The inhabitants make pass-

able wine and better brandy, but at times they do not harvest enough maize 

for their support, because the ground is devoted to vines and other crops.” 

El Paso wines must have steadily improved, for in another forty years sea-

soned traveler Zebulon Pike, passing through in 1807, was claiming:

At this place were as fi nely cultivated fi elds of wheat and other small grain 

as I ever saw; and numerous vineyards, from which were produced the 

fi nest wine ever drank in the country, which was celebrated through all 

the provinces, and was the only wine used on the table of the command-

ing general. (Pike, 1987: 740)

 The turn of the century was, perhaps, the high point for wine making in 

El Paso. But now other vineyards were cropping up along the Rio Grande 

north all the way to Bernalillo, just beyond Albuquerque. There, in 1846, 

U.S. Army Lieutenant J. W. Abert reported:
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This place exhibits signs of wealth; the houses were larger than any we 

had yet seen; along the road side were beautiful vineyards, surrounded by 

high walls of adobes; we rode up to one of them, and looking over, saw 

some pretty “doncellas” [señoritas] plucking the fruit. They had round 

fl at looking baskets, placed on their heads; these were piled with thick-

clustered bunches of the purple grape, from beneath which the bright 

black eyes of the “doncellas” were sparkling. We could not pass by such 

a beautiful vineyard, so we stopped and asked for some fruit; some of the 

maidens, with merry faces, came towards us, when they were suddenly 

stopped by the gruff voice of a man crying out, that he would himself 

bring the grapes. (Abert, 1848: 72)

 Abert also noted that adobe garden walls in the vicinity had their tops 

covered with cacti to thwart thieves from plundering the grapevines.

 Unfortunately, over the years occasional heavy freezes have hurt the 

wine industry in the northern part of the state. Then a disastrous fl ood on 

the Rio Grande in 1943 killed most of the vines remaining in Albuquerque 

and Bernalillo, and most local vintners gave up for good. Yet contempo-

figure 10.7
Guided tour at Las Golondrinas, New Mexico, a restored colonial ranch and living 

history museum. (Photo by author)
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rary New Mexico boasts twenty-two different commercial wineries, many 

producing highly drinkable beverages.

 Throughout the 250-year colonial era, from 1598 to its close when Mex-

ico ceded the borderlands to the United States in 1848, New Mexico was by 

far the most populous province in the Southwest. New Mexico was distin-

guished from Texas, Arizona, and California in that a higher proportion of 

its Spaniards were clustered in small villages as opposed to remote ranches 

or haciendas. Traditional Hispanic villages, complete with their long-lot 

fi elds and working acequias, survive to this day across the northern half of 

the state, especially in the Rio Grande drainage. In fact, in all the Ameri-

can West, only Mormons in Utah live in rural villages to the same degree 

as Hispanics in New Mexico. Here, more than any other place in the fi fty 

states, and much of contemporary Mexico, the legacy of Spain endures.

Wine Grape (Vitis vinifera)

Approximately sixty species of wild 
grapes, genus Vitis, are native to the 
northern hemisphere—fourteen of 
them in Texas alone. All are woody 
vines producing the familiar globular 
fruits with juicy pulp that can be 
squeezed into grape juice and, 
ultimately, wine; but only one, Vitis 

vinifera, grows in the Mediterranean region, and it was domesticated early.
 Fruit from the wild ancestor undoubtedly was collected and savored by 
humans long before Middle East farmers began cultivating vines some six 
thousand years ago. Not many centuries elapsed before people discovered 
that grape juice could be fermented to produce intoxicating wine. Dating to 
the mid-fourth millennium b.c. in Iran, stoppered jars containing tartaric acid 
residue were unearthed, proving early wine consumption.
 The earliest exploitation of wine grapes on a massive scale apparently took 
place in Egypt, where vines were grown along the Nile and a sophisticated 
wine production technology was in place. Ancient hieroglyphs depict wine 
presses, and scenes of cultivation, harvest, and processing commonly appear 
on tombs. Egyptians had also learned to sun-dry grapes for making raisins.
 Wine became indispensable to Greek society when worship of the god 
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Dionysus, who represented wine as nature’s lifeblood, acquired cult status. 
The cult surged across southern Europe and was instrumental in creating an 
insatiable yearning for wine. Propelled by revelry celebrating their wine god, 
Bacchus, wine-making later fl ourished over the Roman Empire. In the fi rst 
century a.d., Pliny the Elder described ninety-one varieties of wine grapes and 
distinguished fi fty kinds of wine.
 Introduction of wine grapes to the New World was a virtual nonevent. The 
vines never took hold in hot, humid Hispaniola or on any other Caribbean 
islands; nor did viticulture prosper in central Mexico where year-round heat 
resulted in large grapes lacking in fl avor and acidity. Spanish and English 
colonists along the Eastern Seaboard were making wine in the late 1500s, but 
it was from native grapes picked in the wild, not Old World wine grapes.
 It took a Mediterranean climate for cultivated Vitis vinifera vines to thrive 
and produce grapes having the combination of high sugar content and 
moderate acidity required to make decent wine. Thus, locations in northern 
Mexico, parts of Arizona, New Mexico, and Texas, and, emphatically, California 
(where “Mission” wine grapes were introduced at the request of Spanish 
Franciscans in the late 1770s) were suitable. Australia, Chile, and South Africa 
also have the right climate and so have evolved into foremost wine-producing 
regions. Some fi ve thousand varieties of Old World wine grapes have been 
developed, and coupled with local growing conditions, are responsible for the 
enormous fl avor diversity of contemporary wines.

Chile (Capsicum spp.)

Roughly twenty-fi ve species of wild 
Capsicum are native to the Western 
Hemisphere. Of the four domesticated 
species, two are principals for modern 
foods and seasonings: Capsicum annuum, 
whose cultivated varieties include bell 
peppers, cayenne, jalapeño, pimento and 
long green chiles among others, and C. 
frutescens, a key ingredient for tabasco 
sauce. Indians of southern Mexico were 
imbibing chile, probably gathered in the 
wild, at least seven thousand years ago, and 
pepper plants were being cultivated there 
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less than two millennia later. Chile joined corn, beans, and squash as pillars 
of Indian cuisine in Mexico, and Aztec plant breeders developed dozens of 
varieties. But it took the Spanish invaders from Mexico to introduce chile to 
the Indians of the Southwest.
 It was Columbus who introduced chile to a world craving new spices. The 
annual plants turned out to be easily grown from seed, and from Spain chile 
culture mushroomed across Europe and down to Africa. Without delay chile 
reached China where growing it took on new life, especially in the Szechwan 
Province where tangy hot victuals were relished. (As we speak, New World 
chile remains the most crucial ingredient in peppery Szechwan cuisine.) The 
spice didn’t catch on quite so fast in northern Europe, however, leading John 
Evelyn, an English diary keeper in the late 1600s, to observe: “A very little will 
set ye throat in such a fl ame as has been sometimes deadly.” Today it’s the 
most widely consumed spice in the world.
 Glands inside the fruit capsule produce capsaicin, the chemical giving chiles 
their pungent burning sensation. A solution of one part capsaicin to 100,000 
parts water will cause persistent smoldering on the tongue. Capsaicin is 
insoluble in water, so washing chiles does nothing to calm their fi re.
 Because of capsaicin, a strong stimulant, chile peppers have long been used 
for medicine. After the plants spread north into the United States during 
historic times, pods were used by Cherokee Indians to treat colds, colics, 
and fevers, and by Navajos to wean a nursing child. Other folk remedies 
include relieving backaches and arthritis by applying mashed red peppers 
to the affected area, and for headaches. Chiles contain salicin, an aspirinlike 
compound, and so the headache cure makes medical sense.
 South of the border various capsicums grow wild as shrubby perennials. 
One, a variety of common domesticated pepper known as chiltepín, ranges 
into the mountains of southern Arizona where it is avidly collected by Tohono 
Indians to be dried and pulverized for spicing up bean and other dishes.
 All Texans know chile is spelled with an “i,” particularly with chili being the 
state dish of Texas. But more often chili refers to a combination of ground or 
cubed meat in a pungent sauce. Be that as it may, the “e” ending in chile is the 
authentic Hispanic spelling of the word, so that’s how it is spelled in this book.
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Stone Fruits

Besides peaches and nectarines 
(treated in a separate plant 
profi le), apricots, plums, and 
cherries comprise the orchard 
fruits with a hard central seed—
the “stone.” All are thought to 
have been domesticated from 
trees that once grew in the wilds 

of central or western China. Human cultivation goes back more than fi ve 
thousand years in the case of apricots.
 Despite their antiquity, apricot trees (Prunus armeniaca) weren’t grown 
in Spain until Arabs introduced them, probably before a.d. 1100, but they 
instantly adapted to the climate. Spaniards brought apricots to Mexico in the 
mid-1500s, then carried pits for planting to their frontier missions and colonies 
in New Mexico, Sonora, and Texas. The earliest introduction on present-day 
U.S. mainland soil was at St. Augustine, Florida, in the late 1500s. Spain remains 
the world’s leading country in modern apricot production.
 Old World plums (Prunus domestica) and cherries, both sweet (P. avium) 
and sour (P. cerasus), took a similar path, with plums actually accompanying 
Juan Oñate’s colonists to New Mexico in 1598, the fi rst U.S. planting. In 
contrast to peaches and apricots, both plums and cherries have New World 
counterparts. A number of plums grow wild in temperate America, but none 
is known to have been cultivated prehistorically. The capulín cherry (Prunus 
capuli), on the other hand, is not only widely distributed in the wilds of central 
Mexico, but was cultivated long before conquistadors arrived. Both wild plums 
and capulín cherries were served at Aztec banquets.
 Once in America, Old World cherries proved to be more popular than 
native fruit, and so became the principal orchard crop. In 1847 two brothers 
carted hundreds of cherry seedlings from Iowa and set them out in Oregon. 
They named the best of their crop “bing,” after their Chinese housekeeper, 
and bing cherries eventually became the most relished cherry in the United 
States. Sour cherries, though an Old World fruit, are more frequently grown in 
North America today as “pie cherries.”
 Domestic plums were spread by Romans to the far reaches of their 
empire, yet they were propagated in Egypt much earlier—more than four 
thousand years ago. In fact, ancient Egyptians had learned to dry sweet plums 
without allowing them to ferment. Thus the earliest recorded prunes came 
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from the tomb of Kha, the architect of the royal Egyptian capital, Thebes, 
around 2000 b.c.
 Each stone fruit has its particular claim to dietetic excellence. A single 
apricot barely weighing an ounce contains enough beta carotene to supply 
18 percent of the rda for vitamin A. Cherries may be recommended as a 
diuretic due to their high potassium content. Prunes, of course, are well 
known for laxative properties, chiefl y owing to an unusually high fi ber 
content—with more fi ber ounce for ounce than dried beans and most 
other fruits and vegetables.
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Mediterranean Connections 
to Florida and California

The plantway from Spain to America actually extended to both Atlantic 

and Pacifi c coasts, connections that must be briefl y examined. A mission-

driven thrust into Alta California toward the end of the Spanish colonial 

era founded the agricultural base for today’s most populous state. And a 

military takeover of Florida’s northeast coast and points north resulted in 

the earliest permanent European settlement on the U.S. mainland, predat-

ing Oñate’s 1598 colony in New Mexico by more than a quarter-century.

la florida’s agricultural legacy

As the sixteenth century unfolded with Spaniards fi rmly in control of the 

West Indies, it’s hardly surprising that ambitious Spanish sea captains tar-

geted Florida’s east and west coasts for exploration and possible conquest. 

Ponce de León was the fi rst, briefl y landing on the east coast in 1513, then 

returning eight years later to the opposite side of the peninsula where he 

established a short-lived colony but left no agricultural legacy. Ponce de 

Léon named the peninsula (which he thought was an island) La Florida 

(“fl owery” in Spanish), on account of its lush vegetation.

 Others followed, but it wasn’t until French Protestants secured a beach-

head on Florida’s northeast coast in 1562 and returned to build a fort two 

years later that Spain took notice. King Philip temporarily declared La 

Florida (i.e., as much of the Atlantic seaboard as could be vanquished) to 

be his top overseas military priority, and in 1565 Spaniards under Pedro 

Menéndez de Avilés overran the French outpost, replacing it at St. Augus-

tine with one of their own. Except for a twenty-year period of English rule 

(1763–1783), the gradually developing colony at St. Augustine remained 

under Spanish control for 256 years.
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 The crown intended its St. Augustine settlement to be self-suffi cient, 

though the site, dominated by a military presidio, was adapted more 

toward defense than food production. Maps of the day depict fi elds at 

town’s edge and kitchen gardens and orchards inside the city, but a too-

humid climate and impoverished soils worked against the colonists, many 

of whom had formerly been farmers in Spain where growing conditions 

differed immensely. In fact, none of sixteenth-century Spanish cuisine’s 

“big three”—wheat, olives, and Old World grapes—could be grown suc-

cessfully. Furthermore, sheep, every Spaniard’s preferred source for meat, 

fared poorly here, just as they had in muggy Hispaniola. The settlers must 

have felt grossly deprived.

 Fortunately for the newcomers, most local Indians not only fi shed 

and collected seafood from coastal estuaries but were practiced farm-

ers, growing corn, beans, squash, and tobacco. Thus seeds of American 

corn obtained from natives were planted, and corn became a mainstay 

for Florida’s Europeans, exactly as it would along the rest of New Spain’s 

northern frontier in the years that followed. Yet food and wine had to be 

periodically imported from Havana, Veracruz, or even Spain. It was hard-

scrabbling, and within a few years one of the presidio’s soldiers bitterly 

complained, “When there was nothing they ate herbs, fi sh and other scum 

and vermin.”

 Although the presidio at St. Augustine served as La Florida’s defense 

bastion, a larger colony, founded by Menéndez at Santa Elena on Parris Is-

land nearly two hundred miles up the coast in present-day South Carolina, 

became its most prosperous outpost. Soils were better here, and it wasn’t 

many years before Governor Menéndez wrote to the king:

There are beginning to be many of the fruits of Spain, such as fi gs, pome-

granates, oranges, grapes in great quantity; there are many mulberries 

from the mulberry trees produced in this same soil, vegetables and greens 

in large quantities, such as beans [probably black-eyed peas], kidney-

beans, melons, pumpkins, lettuce, cardoons [an artichoke relative], 

onions, and garlic; all of this in abundance. (Connor, 1930: 227)

 He could have mentioned New World chile and lima beans along with 

Old World peaches and watermelons as well, for these crops had been 

noted by other Spanish Floridians during the fi rst twenty years or so of 

occupation. Spanish Cuba was the probable supplier of seeds and cuttings 

for most of this produce, including the chile and lima beans.
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 Although attempts were made to introduce European vines, the grapes 

and mulberries were probably native species gathered locally in the wild, 

while the kidney beans and pumpkins presumably were cultivated from 

seeds originally obtained from local Indians. By century’s end, Mediterra-

nean apricots, fi lbert nuts, peas, cucumbers, lettuce, and various aromatic 

herbs were also fl ourishing in the gardens of La Florida.

 Bereft of mutton, colonists turned to raising pigs, along with cattle from 

the dozen head imported from Cuba that survived through 1570, but herd 

building progressed slowly, and the fi rst ranch didn’t appear for another 

thirty years or so. Until then, fi sh and shellfi sh harvested in nearby estuar-

ies (to say nothing of “scum and vermin”) plus occasional venison sup-

plied much of their protein. On the whole, meals during those fi rst few 

decades tended to be a blend between accustomed Iberian fare and, to a 

greater degree, locally obtained foods—the typical “frontier cuisine” that 

was to be endlessly repeated across the periphery of New Spain.

 A sweeping program to missionize Spanish Florida under Jesuit au-

thority followed military conquest, but the Jesuits, who suffered Indian 

attacks and confl icts with the military, withdrew after four rather miser-

able years complicated by a massive epidemic of European-borne disease 

among the Indians. Ultimately, the Order of St. Francis was invited to 

oversee La Florida’s spiritual needs (as perceived by the Catholic church), 

and after a shaky start, the program gradually expanded to encompass just 

shy of forty missions by the mid-1600s.

 Most Franciscan missions were situated inland—west all the way to the 

Gulf of Mexico—and virtually all maintained mission gardens featuring 

the usual assortment of Mediterranean fruits and vegetables. The inland 

climate even permitted wheat and, possibly, barley culture, but corn re-

mained overwhelmingly the primary grain crop. Mission-grown livestock, 

including chickens, pigs, and cattle, dramatically altered eating habits of 

local natives. Indeed, introduced European edibles and new ways of cook-

ing appear to have induced natives to manufacture ceramic vessels shaped 

in the fashion of Spanish tableware.

 Nowadays whenever the subject of Florida horticulture is broached, 

citrus fruits automatically come to mind. Though generic oranges were 

the sole mentioned citrus in the governor’s list for early plantings at Santa 

Elena, both sweet and sour oranges must have been part of that earliest cit-

rus mix; lemons and limes, too. Two hundred years later, settlers in Florida 

observed all four growing wild over the peninsula—trees that presumably 

had sprouted from seeds dispersed by Spaniards and, especially, natives 
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during colonial times. By the 1730s, stock for orange and other citrus trees 

had been imported to southern Louisiana, but it apparently was acquired 

directly from the Spanish Caribbean rather than Florida. Nevertheless, in 

the 1760s a promotional pamphlet proclaimed orange and lemon trees in 

St. Augustine to be larger and producing tastier fruit than those in Portu-

gal or Spain. A true commercial citrus industry didn’t emerge in Florida, 

however, until after the land was ceded to the United States in 1821.

 Peaches were another matter. Each Franciscan mission in the chain ex-

tending from St. Augustine up the coast well into present-day Georgia and 

westward could boast at least one or two trees. Indians, who took up rais-

ing the exotic delicacy themselves, relished the redolent produce of those 

trees. Until this time, natives in this part of the world had farmed only an-

nual crops; growing peach trees, which required several years before they 

bore fruit, was a new experience. Peach culture swiftly spread from tribe 

to tribe; within a century Indians as far away as Louisiana were concocting 

wine from their own peach orchards.

 Although the history of Spanish colonial Florida chronologically paral-

lels that of Spanish New Mexico, almost no contact took place between the 

two provinces. Separated by more than half a continent, both had evolved 

divergently; both coexisted with vastly dissimilar native cultures. So far as 

is known, no Spanish colonial governor, lesser offi cial, or missionary ever 

served time in both Santa Fe and St. Augustine.

the british connection

If east-to-west contact among Spaniards was nonexistent, the British pres-

ence to the north spawned increasing cultural and, at times, agricultural 

exchange. Long after Spain had abandoned its bases in South Carolina, 

the British founded a settlement at what would become Charleston, in the 

same present-day state. From 1670 onward a steadily expanding colony 

exerted more and more pressure on Spanish authority, whose infl uence in 

La Florida was beginning to wane.

 English settlers at Charleston experimented with an enormous array of 

crops. Citrus and peaches most likely had worked their way up from Span-

ish territory in the south, their range extended by American Indians well 

in advance of European settlement. In much the same way melon and wa-

termelon seeds also must have migrated north from La Florida. But most 

stock for Charleston gardens came from Barbados, a fertile island in the 
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southern Caribbean settled by Brits since 1627. Apples, pears, plums, cher-

ries, fi gs, and almonds plus sugarcane and a host of European vegetables 

were grown in Charleston, all most likely introduced from Barbados or, 

possibly, British Bermuda.

 When it came to rice, legend has it in 1693 a ship from Madagascar 

making port in Charleston left a bag of the grain, which was promptly 

planted by townspeople. Whatever its origin, by 1720 rice was being grown 

on all coastal rivers in the Carolinas, and for a hundred years that region’s 

economy was rice driven.

 Charleston went on to become the colonial gardening center, both 

fl ower and vegetable, for the entire Atlantic Seaboard. In 1787, The Gar-

dener’s Calendar for South-Carolina, Georgia and North Carolina was 

published. This helpful little book devoted 183 pages to month-by-month 

prescriptions for when and how to sow and manage a plethora of kitchen 

garden plants in the South Atlantic states. Shades of Columella and Ibn 

al-Awam!

 By now Franciscans had withdrawn their missions from Georgia as 

well as Carolina. At the time James Oglethorpe, British soldier and phi-

lanthropist, founded his “poor people’s” colony in the vicinity of Savan-

nah in 1733, he encountered abandoned orchards of olives, fi gs, oranges, 

and lemons, which, no doubt, served as a foundation for many a new 

plantation.

 When Florida was formally ceded to the United States in 1821, Spain’s 

rule in La Florida had reached the end of the line, never to surface again. 

That, of course, was about to be true for all New Spain, as well. But it must 

be remembered that Spanish-ruled La Florida from north-central Florida, 

through Georgia, and well into South Carolina had, indeed, been the 

birthplace of Old World gardens and gardening for all America north of 

Mexico.

mission gardens in baja california

A continent removed from St. Augustine and nearly a century and a half 

after the Spanish post in La Florida was founded, Padre Eusebio Kino 

proved conclusively that Baja California was a peninsula, not an island. 

Implications of his discovery were staggering. Suddenly it was clear a land 

route could connect the missions of Baja (lower) California with remote 

harbors to the north—on a coastline that had only been visited by Portu-
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guese, English, and Spanish sea captains—a land Kino termed Alta (up-

per) California.

 Kino’s Baja missions of the 1680s had foundered, but as the century 

ended, a new company of Jesuits began laying groundwork for a chain of 

seventeen isolated mission stations that eventually blanketed the southern 

half of the eight-hundred-mile-long fi nger of land. Most were situated in 

somewhat barren, arid country where alkaline soils seldom gave rise to 

prospering gardens; those in the Viggé highlands in the lower third of the 

peninsula, however, were an exception. Here, under the exuberant over-

sight of Padre Juan de Ugarte, a trained horticulturist, fi elds and gardens 

at Mission San Javier and nearby satellite visita rancherias were so success-

ful they were soon supplying the less-fortunate enclaves.

 Much of this success was due to Ugarte’s perseverance in oversee-

ing construction of stone and mortar fl umes that conveyed water from 

well to fi eld. His gardens and orchards generated surpluses of rice, citrus 

fruits, fi gs, dates, and olives besides the usual wheat, corn, and vegetable 

crops. His experiments with “mission” grapes led to the production of 

California’s earliest wine. Ugarte will forever be remembered as the fi rst 

great horticulturist of the Californias.

 When, years later, royal orders to expel all Jesuits from oversees mis-

sions and confi scate their property startlingly arrived in Mexico, the effi -

ciently run system in Baja was turned over to a small cadre of Franciscans. 

Meanwhile, a phantom threat of Russia sniffi ng toward Alta California 

prompted Spanish authorities to shift attention in that direction. A four-

pronged thrust was put into motion.

agriculture advances to alta california

Two small ships outfi tted from the brand new port of San Blas on Mexico’s 

Pacifi c coast sailed for the wilds of San Diego, a recognized deep-water 

harbor. A bit later two separate overland expeditions headed north from 

Baja. Finally all four groups converged on San Diego in various states of 

ill health and disrepair. But for the fi rst time Alta California was stocked 

with mules, cattle, Old World seeds, and cuttings, in addition to the ba-

sics needed to accommodate military outposts and establish missions. 

Livestock and most plant material had been commandeered from friars 

who were left behind at their recently acquired missions in Baja. The Fran-

ciscan assigned to oversee northern mission expansion, Father Junípero 

Serra, began his task in the summer of 1769 by blessing the ground and 
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brush huts of resident natives, thus dedicating Alta California’s fi rst mis-

sion in San Diego.

 Over the next fi ve decades a chain of twenty-one missions was founded 

from San Diego all the way to the San Francisco Bay area and just beyond, 

nine of them during Serra’s tenure. Mission experience in New Spain had 

demonstrated again and again that improving native subsistence was the 

key toward spiritual conquest. Laying in mission gardens was an early 

imperative in California, too, and once again missions and missionaries 

played the pivotal role in furthering advance of European food and agri-

culture across Spain’s northern frontier. It would be the last time.

 The accustomed scenario was repeated, but with one major excep-

tion. Whereas most Indians encountered along the frontier—in Pimería 

Alta, New Mexico, Texas, and even Louisiana and Florida—were at least 

part-time farmers, tribes in California were strictly hunter-gatherers, 

the coastal natives relying heavily on shellfi sh and washed-ashore sea 

mammals for protein. The nearest natives to practice agriculture were 

Yuma Indians who farmed the Colorado River bottomlands upstream 

from where the river enters the Gulf of California. The interconnecting 

Mojave and Sonoran deserts had effectively served as an insurmountable 

barrier to diffusion of native agriculture from the Southwest into the two 

Californias.

 Thus, corn, beans, squash, and all the other cultigens that had been 

grown by Indian farmers in Mexico and the Southwest were unknown 

to Alta Californianos before the arrival of the Spaniards. Serra’s on-the-

scene biographer wrote:

They gave signs of esteeming him [Serra] greatly, proving this by the fre-

quent visits they made and the gifts of pine-nuts and acorns they offered, 

which, together with other wild seeds (from which they make their fl our 

for food), they gather in abundance. The Venerable Father and the others 

returned these amenities by giving them strings of shells or necklaces of 

varicolored glass, together with samples of our corn and beans, of which 

those Indians immediately become fond. (Palóu, 1955: 111)

 Indeed, corn harvest at Mission San Gabriel, located on an exception-

ally fertile plain inland from present-day Los Angeles, mushroomed to 

some 170 bushels by 1774, enough to supply mission personnel, their mili-

tary escorts, and a growing number of Indians attracted to the settlement. 

Corn, in fact, became second only to wheat as the California missions’ 
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primary staple. Barley, grown to feed both livestock and humans, ranked 

a distant third.

 But until more missions could generate grain surpluses, and until or-

chards and vines planted in the 1770s could mature and yield a steady sup-

ply of fruit, the two supply boats from San Blas were called on to sustain 

the settlements. All the European staples, including rice, garbanzos, and 

lentils were annually shipped in relief along with processed foods such as 

olive oil, ham, biscuits, and sugar. And, of course, food from plants that 

couldn’t be raised in California’s Mediterranean climate—pepper, cin-

namon, cloves, or chocolate, for example—had to be brought by boat. 

Add wine and brandy to this early mix of imports, since grapevines didn’t 

become established in Alta California until 1778 or 1779.

 Clearly, the diet of those missionaries, soldiers, and colonists in Alta 

California was not traditional “frontier cuisine,” which would have con-

sisted of a blend of foods introduced by the invaders and native fare. Span-

iards were not about to suddenly embrace acorns and wild seeds, though 

TABLE 11.1. CULTIVATED PLANTS INTRODUCED TO ALTA CALIFORNIA 

BEFORE 1795

Grains: barley, corn (New World), oats, wheat
Leaf Vegetables: artichoke, cabbage, lettuce
Stem Vegetables: caulifl ower, celery
Root Vegetables: beet, carrot, garlic, onion, potato (New World), turnip
“Fruit” Vegetables: cucumber, pumpkin (New World), squash (New World), 
 tomato (New World)
Legumes: bean (New World), garbanzo, lentil, pea
Stone Fruits: apricot, cherry, peach, plum
Citrus Fruits: citron*, lemon, lime, orange (presumably sweet orange)
Other Orchard Fruits: apple, fi g, olive, pear, pomegranate, quince
Other Fruits: banana, date palm, grape, melon, watermelon
Nuts: almond*, pecan (New World), European walnut
Culinary or Medicinal Herbs: lavender**
Culinary or Medicinal Spices: anise, chile (New World), tamarind
Miscellaneous Plants: sugarcane
Fiber Plants: cotton (New World) fl ax, hemp 

*Possibly introduced a bit later than 1795.
**Actually, there must have been many more, since “a great variety of useful kitchen 
herbs” was cited by Vancouver as being grown in California in 1790.
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they undoubtedly sampled local seafood when it was available. No, their 

meals depended solely on transplanted crops and livestock or imported 

foodstuffs—all alien to their new home.

 By century’s end the roster of Mediterranean crops growing in mission 

fi elds and gardens had ballooned. Journals of Serra and his fellow priests, 

accounts of prowling French and English sea captains—especially British 

navigator George Vancouver in the early 1790s—and more recent archae-

ological analyses attest to the list presented in Table 11.1. Most plants in the 

table probably came to Alta California straight from Baja.

sunken gardens at san luis rey

Although Mission San Gabriel ultimately became more productive than 

the others, Mission San Luis Rey, founded in 1798 halfway down the coast 

to San Diego, surely could boast of having the most exquisite gardens. The 

builder of the mission wrote:

We established a mission in a short time on a mesa situated near a marsh, 

the water of which by hauling earth we succeeded little by little in forcing 

up so that it could be reached. By means of two dams the water was then 

collected so that it suffi ced for the assembled Indians and for irrigating a 

garden. (Soto, 1961: 37)

 A quarter-century later a French traveler recorded:

The vast gardens and orchards with numerous fruit trees are well cultivat-

ed and supply abundant vegetables and fruits of all kinds. The sight of the 

wide and convenient stairway that leads to the orchard to the southeast 

put me in mind of the citrus fruit conservatory of Versailles. (Ibid.: 37)

 Remarkably, it took the patient digging of archaeologists in the 1950s 

to completely appreciate that the brick stairway to the now covered-over 

sunken gardens had led from an ornamental gateway, measured one hun-

dred feet long and twenty feet wide, and descended to two large tiled pools 

in the garden center. Five lovely tile bridges had once spanned the intake 

waters fed from an aqueduct. Back in 1831 those gardens and nearby mis-

sion fi elds were producing enough grapes to press twenty-fi ve hundred 

barrels of wine. No wonder that French traveler had been impressed!
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california’s farming pueblos

California’s Spanish master plan called for farming “pueblos” located near 

missions where prospects for growing food seemed especially propitious. 

Colonists presumably might be attracted to these settlements through al-

lotments of land—one for home, another for the garden. They would even 

be paid a small salary at fi rst. The only problem was that potential settlers 

were few and far between in Alta California.

 Scarcely any citizens unattached to missions or military had arrived 

in the early years. Then some three hundred—mostly women and chil-

dren—made their appearance in 1776 following a wagonless march cap-

tained by Juan Bautista Anza from Tubac presidio just south of Tucson. 

Five years later two more small companies inched their way north and 

west across the desert. The fi rst turned up safely in Alta California, but the 

second, a military contingent driving a thousand head of livestock, had 

no such luck. They chose to rest their animals among Yuma Indians on 

the lower reaches of the Colorado where two Spanish settlements already 

were intruding oppressively—a foolish and tragic mistake. The result was 

a massacre by the Yumas, who had become fed up with the recent explo-

sion of Spanish incursions on their home territory. With that calamity, the 

colonial land route to California was effectively closed. No signifi cant ci-

vilian immigration to California would take place for another fi fty years.

 The fi rst two farming pueblos began inauspiciously. Each maintained 

its small gardens, orchards, and vineyards, its grain fi elds and outlying 

livestock ranches, but scarcely enough colonists were on hand to develop 

the integrated agricultural base needed for sustained growth. Nearly a cen-

tury elapsed before that happened. And yet, amazingly, two centuries later 

those two original civil communities are more than merely thriving: San 

Jose in the heart of the Silicon Valley could boast a population of close to 

a million, and Los Angeles had become the second most populous city in 

the United States.

mission fruit and livestock

California’s two supply ships, neither over eighty feet long, were hardly 

stout enough to accommodate livestock; nonetheless, in 1771 three hens 

with chicks, two sows with suckling pigs, and a boar made the maritime 

voyage. Regardless, cattle accompanied most overland expeditions. The 
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greatest migration of Spanish longhorns and other livestock to California 

occurred when Anza’s entourage from Tubac drove 355 head of cattle and 

695 horses and mules across the southern desert. The numbers of sheep, 

also driven overland to the coast, had swelled to about 85,000 animals by 

1800 and more than double that by the end of Spanish rule, though they 

never were as numerous as in New Mexico. Mutton promptly became the 

main source of meat for Spaniard and Indian neophyte alike.

 Old World grapevines weren’t introduced to mission gardens until 1779, 

but fi ve years later they were producing wine. The fruit—later called “Mis-

sion” grapes—came from vine cuttings brought up from Baja. Oversized 

Mission grapes had higher sugar content but were defi cient in acid, thus 

were, and still are, best adapted for making sweet dessert wines. The vines 

themselves were extraordinarily vigorous; a single trellised vine planted in 

the vicinity of Santa Barbara required only sixty-fi ve years to cover twelve 

hundred square feet and produce an annual crop of grapes weighing more 

than fi ve tons. At one time or another wine grapes were grown at all the 

California missions, but it was acknowledged those of Mission San Gabriel 

produced the best quality beverage.

 Date palms, which had been introduced to Spain by the Moors and 

had later traveled with Spanish missionaries and colonists to the Carib-

bean and warmer settlements in Mexico and Baja California, were another 

of the many fruits introduced by padres, presumably from pits they had 

gathered in Baja. Coastal climates, however, were too cool to permit mis-

sion dates to ripen and sweeten. More than a century passed before com-

mercial date production got underway in California’s hot interior valleys, 

and those dates came as clones from North Africa and the Near East, not 

Latin America.

 The post-Columbian history of fi gs, another California trademark, 

closely parallels that of dates. Figs, however, can thrive in a somewhat 

cooler climate; thus, in Alta California they were grown both at northern 

and southern missions. By the time California achieved statehood in 1850, 

fi g trees were clustered around the old missions from San Diego to Napa, 

in the gardens of San Jose and Los Angeles, and in the San Francisco Bay 

area. Today California produces almost all the U.S. crop.

 California’s citrus industry got its start from seeds of sweet orange, 

lemon, and probably, lime carried by Padre Serra and his associates from 

mission orchards in Baja. The fi rst orange grove of any size was established 

at Mission San Gabriel in 1804 when four hundred seedling trees were set 
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in a six-acre orchard. The earliest strictly commercial orange grove was 

an offspring from this San Gabriel planting. William Wolfskill, a German 

trapper from Kentucky, came to the pueblo of Los Angeles in 1831 by way 

of the Old Spanish Trail from Santa Fe through Utah. Within a few years 

he had planted two acres of oranges and a few lemons from seeds obtained 

at Mission San Gabriel. His small grove was later enlarged to seventy acres, 

and Wolfskill emerged as the commercial fruit king of his day.

 By the mid-1820s, Alta California’s twenty-one missions controlled 

huge herds of livestock and generated most of the territory’s produce, 

using the labor of some thirty thousand natives. A soaring civilian popu-

lation, concerned over the power of the missions, pressed for relief, and 

the ruling Mexican government—in power over all New Spain since 

1821—decreed that California missions be secularized. That took place 

in 1834, resulting in some 8 million acres of mission land becoming avail-

able for civilian settlement. With the signing of the Treaty of Guadalupe 

fourteen years later, Hispanic rule from Texas to California ended, and the 

Southwest offi cially became part of the United States. But for two and a 

half centuries—three and a half when the rest of America is included—the 

illustrious plantway from Spain had provided the grandest migration of 

plants, agriculture, and foodstuff in all of human history.

Oranges—Sweet and Sour

Who would want to grow inedible 
“sour oranges” when we all know 
oranges are celebrated for their 
sweet-tasting juice? Actually, the 
sour orange, Citrus aurantium, 
appears to have been the earliest 
domesticated citrus, having been 

cultivated more than six thousand years ago in the Indus Valley of Southwest 
Asia. Sour oranges slowly made their way west to North Africa, then to Spain, 
where they were introduced by the Moors around a.d. 1000 and soon were 
being called “Seville oranges.” Much too sour to be eaten raw, these oranges 
instead were grown in Europe for the ambrosial aroma of their peel and 
blossoms—most often used as seasoning for meat and fi sh dishes in those 
days.
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 Sweet oranges, Citrus sinensis, though grown in ancient China and 
Southeast Asia, were even greater laggards spreading west, arriving in Europe 
from India via Portuguese ships in the early 1400s. Their popularity swept 
southern Europe, and by 1421 they had been planted by Frenchmen at 
Versailles and not many years later by Spaniards both at home and in the 
Canary Islands. When Columbus loaded up seeds and cuttings in 1493, he 
chose to bring sweet oranges from the Canaries rather than the sour species 
for stocking his soon-to-be established colony.
 Before long, however, both sour and sweet oranges were growing side-
by-side in the Caribbean, with sour oranges so hardy they fl ourished in wild, 
impenetrable thickets. Over time, naturalized sour oranges have become a 
nuisance in parts of subtropical America, including Florida and the Gulf Coast. 
Stands of sour orange trees in the wild convinced some early botanists they 
were New World natives, which, of course, is rubbish.
 Nevertheless, it was sweet oranges that most engaged overseas Spaniards. 
Spaniards fi rst planted them on the American mainland at Veracruz in 1518; 
thirteen years later Cortés was growing the sweet variety on his lower-
elevation Mexican plantations. Orange seeds may have been broadcast in 
Florida by early Spanish explorers, but no trees resulted. The fi rst real orange 
plantation on the present-day U.S. mainland probably was at La Florida’s 
St. Augustine colony in the late 1570s. Oranges didn’t arrive in California 
via Spanish missionaries for another two centuries and didn’t become a 
noteworthy crop until the late 1800s.
 In the United States, orange trees produce more fruit than any other 
orchard crop. Oranges for eating mostly come from California; in contrast, 
more than 90 percent of Florida oranges go into making juice. While you 
never see fresh sour oranges in supermarkets, they are grown commercially 
for an extract of peels used in jellies, marmalades, perfumes, sodas, and syrups, 
and such liqueurs as Grand Marnier, Curacao, Cointreau, and Triple Sec. Spain 
is a major modern propagator of sour oranges.
 Tangerines, a variety of Mandarin orange (Citrus reticulata), were 
domesticated long ago in China but didn’t reach Europe or the Americas until 
the mid-1800s and so have only an indirect link to America’s Mediterranean 
plantway.
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Lemon, Lime, Citron, 
and Grapefruit

Except for grapefruit 
and other more recent 
hybrids, all cultivated citrus 
originated in Southeast 
Asia or China many 
millennia ago. They were 
slow to move west; in fact, 
citrus fruits were unknown 
to ancient Greeks, and 
Romans were aware only 

of citrons. Part of the reason may have been that the trees can’t tolerate 
severe or prolonged freezing temperatures, thus precluding a step-by-step 
progression across Eurasia where climate varies so greatly.
 Lemons (Citrus limon) and limes (C. aurantiifolia), of course, are prized for 
their tart juice; citrons (C. medica), on the other hand, are cultivated for their 
thick, spongy rind, which may be candied and added to fruit cakes. Citrons 
were valued during medieval times for assorted medicinal applications.
 From Columbus’s day onward, all three have similar New World histories. 
Lemon and citron seeds or slips defi nitely accompanied him on his second 
voyage. Limes probably did, too, but it’s uncertain, since the Spanish word 
limón was routinely applied both to limes and lemons. In any case, all three 
fl ourished on the islands and were being grown in lower elevation valleys 
south of Mexico City before 1531. Stock for citrus trees, including oranges, 
was taken to Brazil about the same time.
 All the principal citrus species had most likely been imported to Spanish 
Florida by the end of the sixteenth century. Two hundred years later they 
were found all along Spain’s American northern frontier wherever winters 
permitted (which precluded New Mexico). Citrus was grown early on at 
Franciscan missions in southern California; however, trees apparently didn’t 
reach Texas Gulf shores until well into the 1800s.
 Grapefruits (C. x paradisi) don’t qualify as participants in the Mediterranean 
plantway, since they are strictly New World products. They are thought to 
have originated on the Caribbean Island of Barbados in the 1750s—a hybrid 
cross between sweet orange and a pulpy citrus fruit known as shaddock or 
pummelo (C. maxima).
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 With the era of long sea voyages came increasing occurrences among 
sailors of aching muscles, bruised and swollen legs, easily broken bones, 
and splotched skin—conditions that came to be known as scurvy. Round-
the-world mariners began to notice a correlation between eating oranges, 
lemons, and limes and reduced symptoms, though the active ingredient 
contained in citrus went unrecognized. The British Admiralty Board fi nally 
introduced lemon juice and, later, lime juice (typically mixed with rum) into 
each seaman’s diet, and British sailors became known as “limeys.” It wasn’t 
until 1932 that vitamin C was isolated in laboratories and its abundance in 
citrus linked with a cure for scurvy.

Date Palm 
(Phoenix dactylifera)

Trees of dry, subtropical regions, date 
palms are forever associated with 
Saharan oases, Arabs, and camels. Even 
today dates are all-important to oasis 
dwellers in Saudi Arabia and sub-
Saharan Africa where sap is consumed 
as well as fruit, palm wine is a universal 
beverage, and camels are fed pits pre-
soaked in hot water. In times past, the 
Prophet Mohammed proclaimed their 
importance by making dates one of his 
favorite refreshments.
  Middle Eastern date cultivation goes 
back seven thousand years, but the crop 
didn’t achieve prominence until about 
3000 b.c., perhaps because complex 

systems were required to irrigate desert plantations, and metal tools weren’t 
widespread until the third millennium. Sumerians and Babylonians designated 
this their sacred tree, and Egyptians called it the “tree of life.” Vendors sold 
dates imported from North Africa at theaters in Athens and Rome during 
classical times. Palms crossed the Mediterranean with the Moors, reaching 
Spain during the Islamic occupation.
 One can speculate that Spanish mariners stashed dates aboard westbound 
ships, and when eaten ashore, seeds were scattered along Caribbean beaches. 
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By 1550, volunteer groves had sprung up on the islands, in tropical Mexico, 
and Panama. At the same time, farther inland Cortés had included dates along 
with pomegranates, fi gs, apples, pears, and citrus trees in his estate orchards, 
but nothing much resulted from his date plantings.
 Because these palms prosper only in hot climates where water is sparingly 
available, they grew poorly, if at all, in most of Mexico and along the northern 
frontier. In fact, successful American plantations thrived only on the coastal 
desert of Peru and the central desert of Baja California during colonial times. 
Palm seedlings were dug in at some Alta California missions, but the coastal 
climate was unsuitable for production of sweet, ripe fruit. Finally, cuttings from 
North Africa were introduced to Arizona’s Salt River Valley and the inland 
Coachella Valley in California. The latter proved to have an ideal climate, and 
California eventually became the leading date producer in the Americas.
 Date palms are dioecious; that is, plants are either male or female. Only 
female trees produce fruit; thus seedling plantings result in only half the trees 
bearing dates. Commercial orchards, therefore, are always propagated from 
offshoot cuttings.
 Among the sweetest of all fruits, up to 70 percent of a date is sugar. Ounce 
for ounce, dates supply 64 percent more potassium than bananas but contain 
60 percent more calories. Counting food, beverage, and medicine, Arabs claim 
365 uses for dates, one for each day of the year. Dates make excellent famine 
food—as the present author well knows, having practically existed on nothing 
but during one of his impoverished undergraduate semesters at U.C. Berkeley 
in the 1950s.
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Epilogue

More than a century and a half after New Mexico and Arizona became ter-

ritories of the United States and Texas a state, pockets of traditional rural 

Hispanic lifestyle endure, even thrive, here and there. The San Antonio 

region and settlements along the Lower Rio Grande stand out in Texas, 

ever-shrinking pockets persevere in the Santa Cruz and San Pedro valleys 

of Arizona, and more than a few pastoral communities retain a strong fl a-

vor of times past in northern New Mexico. Yet it was in Corrales, a bucolic 

village a few miles upriver and across the Rio Grande from New Mexico’s 

largest city, Albuquerque, where I learned of two remarkable families 

whose love of ancestral land and its fruits abides to this day.

 Anita Chavez was a little girl in 1939 when her family moved from an-

other part of the state and bought a farm along the Rio Grande in the vil-

lage of Corrales. Farmer’s daughter eventually became farmer, and for the 

past many years Anita has earned immense respect from her Hispanic and 

Anglo neighbors as traditional gardener extraordinaire.

 Actually, she manages both a garden surrounding her modest adobe 

home and some larger fi elds a bit closer to the river where she can tap into 

the acequia. She grows the usual vegetables and fruits in her kitchen gar-

den—chile, tomatoes, melons, squash, grapes, apples, and the like, with 

excess produce canned or traded to neighbors for other foods. Her endless 

open wooden cupboards are laden with a bewildering array of quart and 

pint canning jars colorfully fi lled with corn, green beans, tomatoes, and 

other produce from her garden. Mrs. Chavez doesn’t spend much time at 

supermarkets.

 She once grew vegetable crops in her fi elds, too, but now has turned 

to plants with special shapes, textures, and colors more adapted for fab-
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ricating ristras and other dried arrangements which she sells throughout 

the country—her commercial business today. Long-stemmed wheat, Old 

World saffl ower, chiles, garlic, oregano, fi ve kinds of basil, cotton, broom 

corn and regular corn (for the husks), and tomatoes (for sun-drying) are 

merely a few of her plants that won’t be eaten but will decorate her exqui-

site arrangements, all handcrafted, of course.

 Anita’s philosophy prescribes that she hand-cultivate, use no pesticides 

or chemical fertilizers, and rotate crops annually. Her fi elds aren’t totally 

free of weeds (I suspect she makes use of some of those as well), and she 

doesn’t approve of cultivating every available space; in fact she laments 

that in recent years greedy, wealthy newcomers farming on leased tracts 

figure e.1
Anita Chavez 

in her fi eld 

picking 

saffl ower for 

her dried 

arrangements. 

(Photo by 

author)
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think they must plow right up to the fence lines, eradicating the wild as-

paragus so cherished by Anita and her friends in the old days.

 Not that Anita shuns nontraditional innovation. During one of our vis-

its she told Gail and me about a trick she learned for washing cucumbers 

in bulk. It seems years ago a friend in New York wrote to her about how, at 

a grower’s workshop at the New York State Fair, they were promoting the 

idea of dumping fruit into a wash machine and running it through a cold 

cycle. That’s the way Anita has done it ever since; “they come out squeaky 

clean,” she told us, her bright eyes sparkling.

 Anita’s grandmother, an orphan from Mexico, was a curandera—a 

traditional folk-healer who treats patients with medicinal herbs. Anita 

inherited a keen interest in herbal cures and remains passionate about the 

subject. She told us how twenty-fi ve years ago she befriended a Zuni Pueb-

lo family whose young daughter lay on her deathbed, a victim of cystic 

fi brosis, bereft of hope from the medical profession. Anita administered a 

concoction of yerba mansa root to the child. (This wild plant, Anemopsis 

californica, is just now being scientifi cally analyzed for its pharmaceuti-

cal potential.) The child continued to receive herbal treatments and 

lived another fi fteen years before fi nally succumbing to the disease. The 

Puebloans never forgot, and to this day every spring a contingent of Zuni 

medicine-men drive from Zuni Pueblo to Corrales to bless Anita’s fi elds 

at dawn, sprinkling blue cornmeal as part of their private ceremony. They 

usually bring a pickup truckload of Zuni harvest and exchange it for some 

of Anita’s herb packets.

 Anita herself is a woman of devout faith. When pressure of planting 

and harvesting isn’t too demanding, she attends 5:00 a.m. mass daily, nor-

mally with one of her grown children. On Palm Sunday she brings palm 

leaves home from church, then weaves them into miniature crosses to be 

strategically attached to trees or fence posts about her fi elds and garden.

 She defi nitely appreciates children. She and her husband, Augustine, 

raised four of their own and adopted two others. Then, over the years, 

they became foster parents to twenty-nine additional kids in need. All are 

thought of as blood relatives today, and all arrive with their own families 

to visit on holidays. No wonder Anita prides herself as a cook.

 We inquired about what she serves at Christmas, and, unsurprisingly, 

it’s a combination of traditional Anglo turkey-ham-mashed potatoes-

greenbeans-cranberry sauce and traditional Hispanic fare. In fact, Anita is 

famous for her beef/pork and red chile tamales of which she prepares thirty 

dozen just before the holidays, since “everyone asks for my tamales.”
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 Empanaditas always accompany her Christmas feasts. The word means 

diminutive meat pies. They’re a kind of miniature turnover fi lled with 

minced beef, pork, and a mixture of raisins, piñon nuts, apples, honey, 

with a touch of lard—all ground together and seasoned with cinnamon, 

nutmeg, cloves, and ginger, then deep fried. The tasty result resembles 

mincemeat wrapped in crust.

 Of course, biscochitos (little cookies) are served for dessert. Anita’s 

recipe, handed down for many generations, includes two cups of lard, 

one and one-half cups of sugar, six to seven cups of wheat fl our, two eggs, 

ground anise, and plenty of peach or apricot brandy. Her original recipe 

called for grape wine, but when Anita substituted fruit brandy years ago, 

she launched a new family tradition.

 Not far up Corrales Road from the Chavez home, Rudy Perea zealously 

looks after his extensive fruit orchard. It turns out Rudy’s dad is a cousin 

to Anita’s husband, Augustine Chavez. In times past the Perea family tree 

included some of New Mexico’s most prominent citizens.

 Rudy traces his ancestry back to Juan Perea, who was born in Corrales 

in 1802 and whose grandfather immigrated to New Mexico from Mexico 

City twenty years earlier. Blood relatives include three Spanish provincial 

governors and a delegate to the U.S. Congress. The latter, Francisco, son 

of Juan Perea, was a staunch supporter of the Union, became a personal 

friend to Lincoln, and was seated close to the president in the Ford Theater 

box the night Lincoln was assassinated. Juan Perea’s brother, José Leandro 

Perea, was none other than the affl uent Spaniard who wined and dined 

Lieutenant Emory and other U.S. Army offi cers at his home in Bernalillo 

in 1846, as described in Chapter 10.

 Rudy’s blue-eyed grandmother and grandfather, who always made 

clear the family was Spanish, not Mexican, raised apples and grapes, no 

doubt to make wine and hard cider for serving at his Corrales bar and 

dance hall—currently the Tijuana Cafe, still in the Perea family. Grandpa 

Teofi lo also owned the fi rst grocery and fi rst gas station in Corrales.

 Although historically the Pereas pursued many diverse occupations, as 

landowners they tended to be at least part-time farmers, and Rudy is per-

petuating the tradition. His orchard mostly consists of long rows of trees 

on either side of the dirt lane leading to his home, all on a narrow two and 

one-half acre lot served by an acequia. It’s really a “long lot”—the kind fi rst 

employed by Canary Islanders nearly three centuries ago in San Antonio.

 A walk down this lane with Rudy is a roving lesson in horticulture. Each 

tree is a personal friend, each has a story: quince, cherry, apple, peach, 
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nectarine, apricot, plum, pear—all intermixed, some represented by more 

than one variety. More than one? As we walked along sampling fruit, Rudy 

counted twenty-four varieties of peach (his specialty), twelve varieties of 

apple, nine of pear, seven of nectarine. Some individual trees bear sev-

eral varieties of fruit—a result of his grafting new limbs onto an existing 

rootstock. He showed me a tree with Santa Rosa plum, Alberta peach, and 

white nectarine grafted to a plum rootstock—his “fruit cocktail tree.” He 

produces enough varieties of peaches to allow his bountiful harvest to ex-

tend from June to October, enabling the family to sell at regional farmers’ 

markets from late spring through fall.

figure e.2
Rudy Perea 

displays one 

of his many 

varieties of 

apples. (Photo 

by author)
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 Like Anita Chavez, Rudy is an innovator. He tells of how Grandpa 

Teofi lo planted alfalfa under his apple trees to add nitrogen to the soil. He 

recalls how huge those apples were and thinks it was due to the alfalfa. The 

only problem was the dried, stiff stalks of cut alfalfa would impale any ripe 

apples falling to the ground. So Rudy is experimenting with another tech-

nique: sowing clover under some of his most valued trees. Not only does a 

thick mat of clover enrich the soil with nitrogen, it also keeps down weeds 

and provides a soft landing for fallen fruit. Rudy says he’s never heard of 

anyone else trying this.

 Of course, besides his orchard, Rudy raises the usual vegetables for 

family eating. But he made clear, “I get excited about fruit trees, not veg-

etables.” Neither pesticides nor herbicides are employed. When asked if 

he tries to be an organic farmer, he replied, with a twinkle in his eyes, “No, 

just a lazy farmer.” I was astonished to learn that fruit growing isn’t Rudy’s 

full-time occupation. He’s actually a heating-cooling contractor, his or-

chard “just a hobby.”

 Amidst cackling chickens and a pair of guinea hens scratching about 

the place, scattered almond, pistachio, and pecan trees, and vast patches 

of untilled weed clumps are some mammoth sunfl owers, planted by his 

thirteen-year-old youngest son, Raphael, for the seeds he likes to chew on. 

Though Raphael is already making a name for himself as a developing art-

ist, Rudy hopes his son will always take to gardening.

 In truth the Chavez and Perea family stories are repeated again and 

again across the American Southwest—stories of rejuvenated heritage. 

Our media regularly remind us of animosity that’s still supposed to ex-

ist between Hispanics and Puebloans, animosity stemming from Spanish 

entradas into native lands and associated seventeenth-century cruelties. 

Some of those negative feelings surely do exist, but these sentiments 

don’t seem to be the rule anymore, at least not in New Mexico. Witness 

the Chavez family with their loving close ties to Zuni Puebloans. Witness 

Rudy Perea, married to highly educated Laguna Puebloan, Rosanna, who 

bore two extraordinarily bright mixed-culture sons.

 Throughout the Southwest the one-time clash of cultures has softened 

into a blend of people and ideas, yet each culture has managed to retain 

emphatic individual identity—particularly true in the realm of gardening, 

agriculture, and cuisine. Today as we garden, as we shop for food, and as 

we taste, let us occasionally call to mind the origins of these blessings.
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part 1: old world cultivated plants

Note: Early dates may be particularly misleading, since many are based on pre–ac-

celerator mass spectrometry (ams) radiocarbon technology. Where this appears to 

be the case, or where published prehistoric dates are otherwise questionable, “b.c.,” 

meaning more than two thousand years before the present, is cited in the tables.

 This list of 158 plants is estimated to represent roughly two-thirds of all utilitarian 

plants cultivated in Europe during the Middle Ages.

alfalfa Medicago sativa alfalfa Near East pre–700 B.C.

almond Prunus dulcis almendro Fertile Crescent 3000 B.C.

aloe Aloe spp. áloe N. Africa pre–1000 B.C.

anise Pimpinella anisum anís S. Europe pre–1000 B.C.?

apple Malus domestica manzano Eurasia 3000 B.C.

apricot Prunus armeniaca albaricoque China 2000 B.C.?

artichoke Cynara scolymus alcachofa Mediterranean pre–A.D. 1200

arugula 
(rocket)

Eruca sativa oruga Mediterranean B.C.

asparagus Asparagus 
offi cinalis

espárrago E. Mediterranean B.C.

balm, lemon Melissa offi cinalis toronjil Mediterranean B.C.

banana, 
plantain

Musa paradisiaca plátano New Guinea 5000 B.C.

barley Hordeum vulgare cebada Fertile Crescent 6000–8000 B.C.

basil, sweet Ocimum basilicum albahaca SW Asia B.C.

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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beet Beta vulgaris acelgas Mediterranean pre–300 B.C.

borage Borago offi cinalis borraja Mediterranean pre–A.D. 1000

bottle gourd Lagenaria 
siceraria

calabaza Africa pre–1000 B.C.?

breadfruit Artocarpus altilis pana de 
pepita

SE Asia B.C.

broad bean 
(fava)

Vicia faba haba Near East B.C.

broccoli Brassica oleracea bróculi Mediterranean B.C.

var. italica

buckwheat Fagopyrum 
esculentum

alforfón Asia pre–1000 B.C.

cabbage Brassica oleracea berza, 
repollo

Mediterranean pre–600 B.C.

caper Capparis spinosa alcaparro Mediterranean pre–1000 B.C.

caraway Carum carvi alcarabea Eurasia B.C.

cardamom Elettaria 
cardamomum

cardamomo S. Asia pre–2000 B.C.

cardoon Cynara 
cardunculus

cardo 
silvestre

Mediterranean B.C.

carob Ceratonia siliqua algarroba Mediterranean B.C.

carrot Daucus carota zanahoria Near East B.C.

cassia Cinnamomum 
cassia

canelo China 2500 B.C.

castor bean Ricinus communis higuerilla Africa Middle Ages

caulifl ower Brassica oleracea 
var. botrytis

colifl or Mediterranean B.C.

celandine Chelidonium 
majus

glaucio Eurasia pre–A.D. 1200

celery Apium graveolens apio Europe pre–1000 B.C.

chamomile Anthemis nobile manzanilla Europe pre–A.D. 1100

cherry, sweet Prunus avium cerezo Europe pre–300 B.C.

cherry, sour Prunus cerasus guindo Europe pre–A.D. 1200?

chervil Anthriscus 
cerefolium

cerafolio Eurasia B.C.

chestnut, 
Spanish

Castanea sativa castaño Eurasia B.C.

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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chicory Cichorium intybus achicoria Europe pre–A.D. 1100

chive Allium 
schoenoprasum

cebollino, 
cebollete

Mediterranean B.C.

cinnamon Cinnamomum 
zeylanicum

canelo Ceylon pre–1500 B.C.

citron Citrus medica cidro SE Asia B.C.

clove Syzygium 
aromaticum

clavo China B.C.

coconut Cocos nucifera cocotero, 
coco

Indo-Pacifi c B.C.

coffee Coffea arabica café Yemen A.D. 1300

coriander Coriandrum 
sativum

cilantro Egypt 1300 B.C.

cotton, Old 
World (tree 
cotton)

Gossypium 
arboreum

algodón India B.C.

cotton, 
Old World 
(Levant 
cotton)

Gossypium 
herbaceum

algodón Ethiopia or 
Arabia

B.C.

cowpea 
(black-eyed 
pea)

Vigna unguiculata frijol de vaca Africa B.C.

cress, garden Lepidium sativum mastuerzo N. Africa, W. Asia B.C.?

cucumber Cucumis sativus pepino India pre–1000 B.C.

cumin Cuminum 
cyminum

comino Mediterranean 3000 B.C.

currant, 
garden

Ribes spp. grosella N. Europe A.D. 1500s

date palm Phoenix dactylifera dátil Middle East 5000 B.C.

dill Anethum 
graveolens

eneldo Eurasia 3000 B.C.

eggplant Solanum 
melongena

berenjena India pre–A.D. 1200

elecampane Inula helenium énula 
campana

SE Europe B.C.

endive Cichorium endiva endibia Egypt B.C.

fennel Foeniculum 
vulgare

hinojo Mediterranean 3000 B.C.

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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fi g Ficus carica higuera Fertile Crescent 4000 B.C.

fi lbert 
(hazelnut)

Corylus avellana, 
C. maxima

avellano Europe B.C.

fl ax, Old 
World

Linum 
usitatissimum

lino Fertile Crescent 6000–8000 B.C.

garbanzo 
(chickpea)

Cicer arietinum garbanzo Fertile Crescent 6000–8000 B.C.

garlic Allium sativum ajo Fertile Crescent pre–3000 B.C.

ginger Zingiber offi cinale jengibre SE Asia pre–1000 B.C.

gooseberry, 
European

Ribes uva-crispa uva espín, 
uva crespa

Europe A.D. 1200s

grape Vitis vinifera uva Middle East 4000 B.C.

grapefruit Citrus x paradisi toronjo Barbados hybrid A.D. 1750s

hemp Cannabis sativa cáñamo Asia pre–1000 B.C.

henbane Hyoscyamus niger beleño Egypt B.C.

henna Lawsonia inermis henné Near East B.C.

hop Humulus lupulus lúpolo Eurasia pre–A.D. 900

horseradish Armoracia 
rusticana 

rábano 
magistro

SE Europe ?

hyssop Hyssopus 
offi cinalis

hisopo Eurasia Middle Ages

indigo Indigofera tinctoria añil India B.C.

jujube Ziziphus jujuba azufaifo China pre–2000 B.C.

kumquat Fortunella 
margarita

naranja 
enana

East Asia ?

lavender Lavandula 
angustifolia

espliego Mediterranean Middle Ages

leek, scallion Allium porrum puerro, ajo 
porro

Mediterranean pre–2900 B.C.

lemon Citrus limon limón SE Asia ?

lentil Lens culinaris lenteja Fertile Crescent 6000–8000 B.C.

lettuce Lactuca sativa lechuga Mediterranean 4000 B.C.

licorice Glycyrrhiza glabra regaliz Mediterranean, 
Asia

2000 B.C.

lime Citrus aurantiifolia limón, lima SE Asia B.C.

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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loquat Eriobotrya 
japonica

níspero 
japonés

China B.C.

lovage Levisticum 
offi cinale

ligústico Persia? B.C.

madder Rubia tinctoria rubia Mediterranean pre–A.D. 1000s

mallow Althaea cannabina malva Europe pre–A.D. 1200

mango Mangifera indica mango India pre–2000 B.C.

marjoram Origanum 
majorana

mejorana E. Mediterranean B.C.

marsh 
mallow

Althaea offi cinalis malvavisco Europe pre-A.D. 1100

medlar Mespilus 
germanica

níspero Persia B.C.

melon Cucumis melo melón Africa or SW 
Asia

pre–3000 B.C.

millet 
(proso)

Panicum 
miliaceum

mijo China pre–3000 B.C.

mulberry, 
black

Morus nigra morera 
negra

W. Asia B.C.

mulberry, 
white

Morus alba morera 
blanca

China pre–2500 B.C.

mustard, 
black

Brassica nigra mostaza 
negra

Eurasia B.C.

mustard, 
white

Sinapsis alba mostaza alba Eurasia B.C.

nectarine Prunus persica var. 
nucipersica

abridor China B.C.

nutmeg Myristica fragrans nuez 
moscada

India pre–1000 B.C.

oats Avena sativa avena Europe pre–1000 B.C.

okra Hibiscus 
esculentus

quimbombó Africa ?

olive Olea europaea olivo Fertile Crescent 3000 B.C.

onion, shallot Allium cepa cebolla Near East 3000 B.C.

orach Atriplex hortensis armuelle Europe pre–A.D. 1200

orange, 
sweet

Citrus sinensis naranjo China pre–A.D. 1200

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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orange, sour Citrus aurantium naranja 
amarga

SW Asia pre–4000 B.C.

oregano Origanum vulgare orégano Eurasia B.C.

parsley Petroselinum 
crispum

perejil Mediterranean 3000 B.C.

parsnip Pastinaca sativa chirivía Europe B.C.

pea Pisum sativum guisante Fertile Crescent 6000–8000 B.C.

peach Prunus persica durazno China 4000 B.C.

pear Pyrus communis peral Europe 500 B.C.

pepper Piper nigrum pimiento India, SE Asia B.C.

peppermint Mentha piperita hierbabuena Eurasia 1700s

pistachio Pistacia vera pistacho Middle East pre–1000 B.C.

plum Prunus domestica ciruelo Eurasia pre–2000 B.C.

pomegranate Punica granatum granado Fertile Crescent pre–2000 B.C.

purslane Portulaca oleracea verdolaga S. Asia? 2000 B.C.

quince Cydonia oblonga membrillo Iran, Turkey 3000 B.C.?

radish Raphanus sativus rábano Asia pre–2000 B.C.

rape Brassica napus colza Mediterranean Middle Ages

raspberry, 
garden

Rubus idaeus frambuesa Europe late 1700s

rhubarb Rheum 
rhabarbarum

ruibarbo China B.C.

rice Oryza sativa arroz SE Asia pre–5000 B.C.?

rosemary Rosmarinus 
offi cinalis

romero Mediterranean B.C.

rue Ruta graveolens ruda Mediterranean B.C.

rutabaga Brassica 
napobrassica

nabo Sweden pre–A.D. 1400

rye Secale cereale centeno N. Europe pre–1500 B.C.

saffl ower Carthamus 
tinctorius

cártamo Near East 1600 B.C.

saffron Crocus sativus azafrán Near East pre–1000 B.C.

sage Salvia offi cinalis salvia Mediterranean B.C.

savory, 
summer

Satureja hortensis ajedrea Mediterranean B.C.

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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sesame Sesamum indicum ajonjolí India pre–2500 B.C.

shaddock 
(pummelo)

Citrus maxima toronjo China pre–300 B.C.

skirret Sium sisarum chirivía Eurasia pre–A.D. 1200

sorghum Sorghum bicolor zahina Africa 3000 B.C.

sorrel, 
garden

Rumex acetosa acederas Eurasia pre–A.D. 1100

soybean Glycine max soya China pre–2500 B.C.

spearmint Mentha spicata yerba buena Mediterranean B.C.

spinach Spinacia oleracea espinaca SW Asia pre–A.D. 800

squill Urginea maritima cebolla 
albarrana

Mediterranean pre–A.D. 1200

sugarcane Saccharum 
offi cinarum

caña de 
azúcar

Asia pre–1000 B.C.

tamarind Tamarindus indica tamarindo Africa 2000 B.C.

tangerine Citrus reticulata tangerino SE Asia pre–300 B.C.

taro Colocasia 
esculenta

taro New Guinea 5000 B.C.

tarragon Artemisia 
dracunculus

tarragona Eurasia pre–1000 B.C.

tea Camellia sinensis té China pre–2000 B.C.

teasel Dipsacus spp. cardencha Eurasia pre–A.D. 1100

thyme Thymus vulgaris tomillo Mediterranean B.C.

turmeric Curcuma 
domestica

cúrcuma SE Asia B.C.

turnip Brassica rapa nabo Fertile Crescent pre–2000 B.C.

vetch Vicia sativa arveja Fertile Crescent 6000–8000 B.C.

walnut, 
English

Juglans regia nogal Turkey or Iran B.C.

watercress Nasturtium 
offi cinale

berro Mediterranean B.C.

watermelon Citrullus lanatus sandía Africa pre–4000 B.C.

wheat Triticum spp. trigo Fertile Crescent 6000–8000 B.C.

woad, dyers’ 
weed

Isatis tinctoria glasto Europe pre–A.D. 1100

yam, Old 
World

Dioscorea spp. ñame SE Asia, W. Africa B.C.

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date

Dunmire.indb   321Dunmire.indb   321 7/11/05   1:56:36 PM7/11/05   1:56:36 PM



�
322 Gardens of New Spain

part 2: new world cultivated plants

This list of fi fty-seven plants or plant groups is estimated to represent only about 

one-third of the utilitarian plants under cultivation in the New World during pre-

Columbian times.

agave, 
century 
plant

Agave (4+ 
species)

maguey Mexico pre-Columbian

allspice Pimenta dioica pimienta de 
Jamaica

Central America pre-Columbian

amaranth, 
grain

Amaranthus 
caudatus

achis, coyo Andes pre-Columbian

amaranth, 
grain

Amaranthus 
cruentus

alegría S. central Mexico 2000 B.C.

amaranth, 
grain

Amaranthus 
hypochondriacus

alegría S. central Mexico A.D. 500

avocado Persea americana aguacate Mexico, Andes 500–750 B.C.

barley, 
little

Hordeum pusillum S. Arizona A.D. 1000

bean, 
common

Phaseolus vulgaris frijol, fásoles Mexico to S. 
America

B.C.

bean, jack Canavalia 
ensiformis

frijol de 
sable

S. central Mexico A.D. 900

bean, lima 
(large)

Phaseolus lunatus lima Peruvian Andes pre–1500 B.C.

bean, lima 
(sieva)

Phaseolus lunatus lima Central America pre–A.D. 800

bean, 
scarlet 
runner

Phaseolus 
coccineus

ayocote S. central Mexico pre–A.D. 700

bean, 
tepary

Phaseolus 
acutifolius

tepari S. central Mexico 300 B.C.

bixa Bixa orellana achiote South America pre-Columbian

bottle 
gourd

Lagenaria siceraria calabaza Mexico to S. 
America

pre–4000 B.C.

breadnut Brosimum 
alicastrum

ramón tropical  Mexico pre-Columbian

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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cacao, 
chocolate

Theobroma cacao cacao Yucatan pre-Columbian

cashew Anacardium 
occidentale

semilla de 
marañón

E. South America pre–A.D. 1600

cherry, 
capulín

Prunus capuli capulín S. central Mexico pre-Columbian

chia Salvia hispanica chía S. central Mexico pre-Columbian

chile Capsicum annuum chile S. central Mexico pre–5000 B.C.

chile Capsicum 
frutescens

chile Peru pre–5000 B.C.

corn 
(maize)

Zea mays maíz S. central Mexico pre–3600 B.C.

cotton, 
South 
American

Gossypium 
barbadense

algodón Chile-Peru 2500 B.C.

cotton, 
upland

Gossypium 
hirsutum

algodón S. central Mexico pre–3000 B.C.

custard 
apple

Annona (6 
species)

chirimoya, 
etc.

tropical Mexico pre-Columbian

goosefoot Chenopodium 
berlandieri 

huauzontle S. central Mexico, 
eastern U.S.

pre-Columbian 
1500 B.C.

guava Psidium guajava guayabo Brazil pre-Columbian

hawthorn, 
Mexican

Crataegus 
pubescens

tejocote S. central Mexico pre-Columbian

hog plum Spondias mombin joba tropical Mexico pre-Columbian

husk 
tomato

Physalis ixocarpa tomatillo S. central Mexico B.C.

indigo Indigofera 
suffruticosa

aníl tropical Mexico pre-Columbian

manioc 
(cassava)

Manihot esculenta yuca tropical America pre–1500 B.C.

millet, 
American 

Setaria sp. S. central Mexico pre–4000 B.C.

panic grass Panicum sonorum sauhui Mexico pre-Columbian

peanut Arachis hypogea cacahuate Argentina-Peru 2000 B.C.

pineapple Ananas comosus ananá E. South America pre-Columbian

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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potato Solanum 
tuberosum

patata central Andes 2000 B.C.

prickly 
pear

Opuntia (10+ 
species)

nopal, tuna Mexico pre-Columbian

quinua Chenopodium 
quinoa

quinua S. Andes 2000–3000 B.C.

sapote, 
white

Casimiroa 
edulis

zapote 
blanco

S. central Mexico pre-Columbian

squash Cucurbita 
ecuadorensis (?)

alamama Ecuador 7000–8000 B.C.

squash Cucurbita pepo calabaza S. central Mexico 3000–7000? B.C.

squash, 
butternut

Cucurbita 
moschata

calabaza S. central Mexico 3000 B.C.

squash, 
cushaw

Cucurbita 
argyrosperma

calabaza S. Mexico 3000 B.C.

squash, 
hubbard

Cucurbita maxima calabaza Peru pre–1500 B.C.

sumpweed Iva annua eastern U.S. 2000 B.C.

sunfl ower Helianthus annuus girasol S. Mexico pre–2000 B.C.

sweet 
potato

Ipomoea batatas batata, 
camote

Peru pre–1500 B.C.

tobacco Nicotiana 
attenuata

tabaco Mexico-S. 
America

B.C.

tobacco Nicotiana rustica tabaco Mexico-S. 
America

pre–A.D. 600

tobacco Nicotiana tabacum tabaco Mexico pre-Columbian

tomato Lycopersicon 
esculentum

tomate S. central Mexico B.C.

tree gourd Crescentia cujete jícaro tropical Mexico pre-Columbian

vanilla Vanilla planifolia vainilla tropical Mexico pre-Columbian

yam, New 
World

Dioscorea trifi da barbasco tropical America pre-Columbian

yam bean Pachyrrhizus 
erosus

jícama Mexico pre-Columbian

Common 
Name

Scientifi c 
Name

Spanish 
Name

Center of Early 
Cultivation

Approximate 
Date
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acequia: An open ditch, either unlined or lined with stone, to transport water to plots 

of arable land.

acequia madre: The main ditch delivering water to a community, usually with 

branches to lateral acequias; literally, the “mother ditch.”

alcalde: Municipal offi cer with administrative and judicial functions. In a modern 

context, comparable to mayor.

arado dental: A simple wheelless wooden Mediterranean scratch plow, the type used 

throughout New Spain.

arroyo: A deep gully cut by an intermittent stream.

atole: Thin gruel made from fi nely ground and cooked cornmeal.

cabildo: Offi cials of a village or city government.

camino real: Patrolled route or road linking centers where the crown had operations. 

Often denoting the main road between two points. Literally, a “royal highway.”

canoa: Split and hollowed out tree trunk or trunks typically employed to convey ace-

quia water over a stream or arroyo, maintaining grade.

carreta: A wooden freight wagon comprised of a cart body mounted over an axle and 

two usually solid wheels.

carro: A ponderous wooden wagon with four times the carreta’s load capacity, borne 

on two wheels usually rimmed with iron; sometimes with four iron-rimmed 

wheels.

Casa de la Contratación: The Spanish institution, headquartered  in Seville, that 

regulated trade with the colonies in the Indies and New Spain.

chía: Mexican cultivated plant (Salvia hispanica), highly valued for its seeds during 

Aztec times.

chiltepín: Wild chile shrubs (Capsicum annuum var. glabriusculum) or their fi ery hot 

fruits, which are close relatives of domesticated chile peppers.

chinampa: An elevated garden at the edge of a shallow lake, comprised of fertile 

dredged muck held in place by willow trees, basketwork, or wooden cribbing; the 

so-called “fl oating gardens” of Mexico City.

churro: Breed of small, short-legged sheep with long-stapled, dun-colored, greaseless 

wool.
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ciudad: A civil community of substantial size possessing a charter giving it more 

rights than a villa.

conquistador: Member of a conquering Spanish army.

conuco: Mounded garden bed on which Arawak Indians of Hispaniola grew manioc 

and other root crops.

criollo: Person of Spanish ancestry born in New Spain.

curandero: A traditional folk healer who treats patients with medicinal herbs.

custodio: Guard or watchman; here referring to the prelate in the Franciscan Order 

overseeing a Franciscan province.

Don, Doña: Titles denoting social and economic standing; loosely applied in the 

northern provinces.

encomendero: Recipient of a grant of encomienda.

encomienda: In the New World, a Spanish grant of labor and tribute to an individual 

over a group of Indians, often a village or district. In return, the natives were to be 

cared for and protected.

entrada: Expedition into unknown or unsettled regions; typically a military 

operation.

estancia: A livestock ranch, generally smaller and less diversifi ed than a hacienda.

hacienda: A huge privately owned estate often combining livestock and farming op-

erations and having a sumptuous residence.

Hispaniola: The Caribbean island of which Haiti occupies the western third and the 

Dominican Republic the remainder.

hortelano: Gardener or farmer.

huerta: Large vegetable garden or orchard.

Isleño: Member or descendent of the Canary Island families that settled San Antonio.

jacal: A hut made of pole and earth construction.

La Florida: Spain’s eastern seaboard province stretching from Florida to South 

Carolina.

latifundia: Large holdings of land, usually owned by nobility, the military orders, or 

religious establishments.

merino: Breed of sheep, prized for their fi ne, white high-yielding fl eece.

Mesta: The sheep-herder’s guild, which controlled livestock operations in Spain. 

A similar program was in effect in New Spain.

mestizo: Person of mixed European and Indian blood.

noria: An animal-powered waterwheel, invented by Arabs to lift well water and dis-

charge it on the surface.

nopal: Prickly pear cactus: often a nearly spineless, almost tree-sized species, Opun-

tia fi cus-indica.

Nueva Galicia: North central and northwestern New Spain in the sixteenth and sev-

enteenth centuries, capital Zacatecas.

Nueva Vizcaya: New Spain’s northwestern frontier in the sixteenth and seventeenth 

centuries, capital Durango.

plaza: A public square, often the central gathering place in a city or town; a fortifi ed 

rural village with adobe dwellings arranged in a hollow square.

obraje: Workshop or mill, typically a textile factory.
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Pimería Alta: Originally, the land of northern Piman people; now northern Sonora 

and southern Arizona south of the Gila River.

pozole: Soup made with corn hominy.

presidio: A frontier fortifi ed garrison of salaried soldiers.

Pueblo (upper case): A Pueblo Indian tribe or nation.

pueblo (lower case): Permanent Native American or Hispanic village; multifamily 

Pueblo residential structure.

pulque: A mild alcoholic beverage made from the juice of an agave plant.

quelite: Weedy herb in the amaranth and goosefoot families.

ranchería: An Indian settlement in which dwellings are scattered some distance from 

one another; sometimes not permanent.

repartimiento: A system that drafted Indian labor for Spanish activities such as farm-

ing, ranching, and mining.

sandía: Watermelon.

suerte: A plot of farmland.

tortilla: A fl at bread made of unleavened wheat or corn.

trinchera: Terrace contoured across a hilly slope.

vaquero: Cowboy.

villa: Chartered municipality ranking below a cuidad, or city, and above a pueblo, 

or village.

visita: Secondary mission village, usually without a permanent priest.
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Sources

For complete citations, see Selected Bibliography.

general

Historical and botanical information for specifi c plants and foods described through-

out this book, including the plant profi les at the end of each chapter and the Appendix 

Master Table, comes largely from the following reference works: Bailey, Liberty Hyde, 

and Ethel Zoe Bailey, 1976, Hortus Third: A Concise Dictionary of Plants Cultivated 

in the United States and Canada; Kiple, Kenneth F., and Kriemhild Coneè Ornelas, 

eds., 2000, The Cambridge World History of Food; Sauer, Jonathan D., 1993, Historical 

Geography of Crop Plants: A Select Roster; Simpson, Beryl Brintnall, and Molly Conner 

Ogorzaly, 1995, Economic Botany: Plants in our World, 2nd ed.; Smartt, J., and 

N. W. Simmonds, 1995, Evolution of Crop Plants; Toussaint-Samat, Maguelonne, 

1992, A History of Food; Vaughan, J. G., and C. A. Geissler, 1997, The New Oxford Book 

of Food Plants; Zohary, Daniel, and Maria Hopf, 1994, Domestication of Plants in the 

Old World, 2nd ed.; plus my own and Gail Tierney’s voluminous fi les on individual 

species. My principal reference for mammals is Nowak, Ronald M., 1999, Walker’s 

Mammals of the World, 6th ed. These specifi c plant and mammal references will not 

be cited again in the sources for individual chapters that follow.

prologue

Magoffi n, 1982, Down the Santa Fe Trail and into Mexico: The Diary of Susan Shelby 

Magoffi n, 1846–1847 is my primary source. “I have entered . . . ,” is on p. 102; “The 

cooking in every thing . . . ,” p. 209; “all Mexican,” p. 206.

chapter 1: pre-columbian spain—the full hourglass

An overview of Spain at the end of the Middle Ages is provided in Altman, 1989; Crow, 

1985; Elliott, 1964; Lynch, 1964; and Ruiz, 1994 and 2001. Ruiz, in particular, inter-

Dunmire.indb   329Dunmire.indb   329 7/11/05   1:56:40 PM7/11/05   1:56:40 PM



�
330 Gardens of New Spain

prets Spanish mainstream society, whereas many other historians focus on people in 

power. Population makeup is from Ruiz, 2001: 41–43. Principal crops are discussed in 

Glick, 1979: 93–96; Ruiz, 1994: 92–95; Ruiz, 2001: 52–53; and R. S. Smith, 1966: 432–438. 

“Rotten pottage” is from Crow, 1985: 176–177. The Sancho quote is from Cervantes, 

1949: 89.

 For a characterization of Spain’s climate and vegetation, including statistics cited, 

see Arribas, 1964: 30, 37; and J. Simpson, 1995: 34–35. “Spain’s unmatched ecological 

diversity” comes from Ruiz, 2001: 11. Spain’s cultural isolation is discussed in Savory, 

1968: 20–22.

 The Table 1.1 plant list is derived from plant reference books cited above along with 

Cato, 1960; Columella, 1941–1955; Harvey, 1981; Pliny, 1966; and Islamic period works. 

Extrapolation from these and other sources plus my own botanical knowledge form 

the basis for the list.

 Theories of origins of agriculture are discussed in MacNeish, 1992: 3–19; domesti-

cation is covered in B. D. Smith, 1998: 18–19. Diamond, 1997: 131–143 provides a good 

overview of the Fertile Crescent as does B. D. Smith, 1998: 50–89. Information on the 

spread of crops and livestock from the Fertile Crescent comes from Diamond, 1997: 

180–185; B. D. Smith, 1998: 89; and Zohary and Hopf, 1994: 235–237. See Butzer, 1988a: 

93–95; and Zohary and Hopf, 1994: 226–227 for early crop introductions to Spain.

 The Roman school of agronomy including Cato and Columella is described in 

Butzer, 1993: 540–547. Grafting history comes from Diamond, 1997: 124, 155–156. Ro-

man emphasis on cash crops is cited in Butzer, 1988a: 98. Ruiz, 1994: 36–38 also covers 

that subject along with the latifundia. Plow history can be found in Jope, 1956: 81–93; 

and K. D. White, 1984: 59–60. See Butzer, 1988b: 93–95, for early plow history in Spain, 

and 1988b: 35–37, for a review of livestock in Roman Spain. Culinary herbs and spices 

are discussed in Parain, 1966: 165.

 Butzer, 1988a: 100, summarizes Visigoth agriculture; Watson, 1995: 67, 70 dis-

cusses eating habits.

 My principal source for Islamic Spain is Glick, 1979, who apparently fi rst used the 

term “green revolution” for that era. Glick portrays the emergence of Islamic Spain, 

pp. 65–68. “Soldiers encouraged to settle” is from Wright, 1999: 10. Crops imported 

to Spain by Arabs are discussed in García-Sánchez, 1992: 994–997; and Hernández-

Bermejo and García-Sánchez, 1998: 15–26. Diets are addressed in Watson, 1995: 70–71. 

“stuffed with chopped meats . . .” is from Fernández-Armesto, 2002: 120–122. The 

Table 1.2 plant list is derived from these works, the general plant reference books, 

Harvey, 1981: 42; Ibn al-Awam, 1979; and Watson, 1983.

 N. Smith, 1971, provides an exhaustive treatise on dams and irrigation, including a 

chapter on Spain. Glick, 1979, describes the two irrigation systems in al-Andalus: 70–

71; and Islamic noria technology: 74–75. Arabic agroscholars are discussed in Hernán-

dez-Bermejo and García-Sánchez, 1998: 20–21. For an overview of Islamic ornamental 

gardens in Spain, see Dickie, 1976; Harvey, 1981: 37–51; and Loxton, 1996: 18–24. Glick, 

1979: 66–68, discusses the Berber role. Introduction of merino sheep comes from 

Klein, 1920: 4–5.

 “Ninety percent by 1300” is from R. S. Smith, 1966: 433; “two-thirds of land de-

voted to grazing” from Payne, 1973: 155–156. Klein’s classic 1920 study of the Mesta 
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provides a thorough treatment of that institution. Other works in English dealing with 

the infl uence of livestock during Reconquest include Butzer, 1988b: 40–43; Elliott, 

1964: 106–109; and Vassberg, 1984: 74–83.

 For repartimientos and encomiendas in Spain, see Elliott, 1964: 59; and Vassberg, 

1984: 121–123. Vassberg, 1984: 128–131, discusses peasant ownership of huertas.

 Wright’s 1999 tome is a marvelous source for the history of medieval cuisine in 

the Mediterranean. See Glick, 1979: 93–94; and Ruiz, 2001: 212–218, for observations 

on bread; Albala, 2000: 1207, for the bread-social structure hierarchy observation. 

“another grain among rivals . . .” is from Fernández-Armesto, 2002: 97. Wright, 

1999, provides information on hard wheat, p. 619, pasta, pp. 624–625, couscous, pp. 

662–663, and hardtack, p. 676. Sixteenth-century eating habits for the Bureba region 

(north of Burgas) are reported in Brumont, 1984: 212–213. Medieval rice cuisine is 

described in Rios, 1992: 90–93; origin of paella from Wright, 1999: 287. Origin of food 

coloring is from Wright, 1999: 40. Examples of plant cures come from Albala, 2000: 

1206; and Hernández-Bermejo and García-Sánchez, 1998: 24; cabbage and Cato from 

Wright, 1999: 6. For diets of monks and priests see Albala, 2000: 1205; and Ruiz, 2001: 

215. Alcoholic beverages are covered in Glick, 1979: 94–95; R. S. Smith, 1966: 442; and 

Vassberg, 1984: 131–132. Northern limits of viticulture are from Wright, 1999: 46. The 

eating quote is from Ruiz, 2001: 212.

 Elliott, 1964: 106–107, provides a summary of Spain at century’s end.

chapter 2: mexico before columbus

Population estimates are from Denevan, 1992: 370–371. Tables in Hernández Xolo-

cotzi, 1993: 747–751; and Mangelsdorf et al., 1964: 434–435, are my sources for “close 

to one hundred species propagated in Mexico.” The “richest assemblage” quote is 

from Mangelsdorf et al.: 432. It has long been held that the common sunfl ower was 

domesticated in eastern North America; recent evidence in Lentz et al., 2001, suggests 

this is not the case.

 Basic sources for Aztecs include Coe, 1994: 66–87; Durán, 1964; Emmart, 1940; 

Gibson, 1964; and, especially, M. E. Smith, 1996. Interpretation of chinampa construc-

tion is in Sanders, 1976: 134–135. Use of human wastes in the chinampas comes from 

Wilken, 1987: 52. Sanders, 1971: 9, makes the point about how many the chinampas 

could feed. Aztec irrigation systems are discussed in M. E. Smith, 1996: 73–74. Bye and 

Linares, 1990: 152, describe Aztec trade alliances.

 The Coe quote is from Coe, 1984: 113. Peasant diets are covered in M. E. Smith, 

1996: 64–66. Ross, 1978: 116, mentions Aztec punishments for intoxication. Peterson, 

1993: 124–126, provides an overview of Aztec pleasure gardens; Matschat, 1935: 20, 

covers medicinal plants; and Nuttall, 1923: 256–257, describes Huaxtepec and lists 

specifi c fl owers, p. 458.

 I rely on the numerous papers in D. E. Brown, 1982, Biotic Communities of the 

American Southwest, for ecological landscape descriptions here and in all chapters 

dealing with the Southwest. R. C. West, 1993, provides an excellent overview of 

Sonora, including prehistoric agriculture, pp. 18–21. Foothill crops are reviewed in 

Doolittle, 1988: 44. “Little lettuce” comes from Pérez de Ribas, 1999: 391. Sonoran 
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trincheras are described in Howard and Griffi ths, 1966: 1–2. Sonoran fl oodplain farm-

ing is discussed in Doolittle, 1988: 17–20, weirs, pp. 47–49. The farmer’s quote is from 

Nabhan and Sheridan, 1977: 105. The population estimate is from Doolittle, 1984: 246. 

Ant-nest fertilizer comes from Wilken, 1987: 53–54. Corn planting in a spiral is from 

Bohrer, 1994: 500–501.

 Pennington, 1963, is my principal source for Tarahumara; use of plant poisons to 

stupefy fi sh is on pp. 104–110.

 Taylor, 1966, is a basic reference on Chichimecs. Information on Casas Grandes 

comes from Di Peso, 1974; and as reinterpreted by Doolittle, 1993; and Schmidt and 

Gerald, 1988: 166–169. “Largest canal systems in Middle America” is attributed to 

Doolittle, 1993: 143.

 The description of Cerro Juanaqueña is from Hard and Roney, 1998, and pers. 

comm. with John Roney, 1999 and 2002.

chapter 3: pre-columbian agriculture in the 
american southwest

Jonathan Mabry, pers. comm., 2002, provided much up-to-the-minute information 

on earliest Southwestern farmers, based on ongoing archaeological excavations. Old-

est tobacco and cotton is from Mabry, 1998: 772; oldest canals from Mabry, 1999: 14. 

Jonathan Damp provided information on early canals at Zuni, pers. comm., 2000.

 Doolittle, 1993: 144–145, provides the comparison of Hohokam and Casas Grandes 

canals. Hohokam agriculture is discussed in Bohrer, 1991; Gasser, 1982: 218–222; and 

Nabhan, 1989: 53–54. Mogollon agriculture is discussed in Matson, 1991: 281–285.

 Castetter and Bell, 1942, is a primary source for O’odham agriculture; Crosswhite, 

1981, also provides a good overview. O’odham plant foods mirroring Hohokam is 

from Haury, 1976: 113. Double-cropping is reported in Doolittle, 1984: 246. Tohono 

O’odham agriculture is described in R. C. West, 1993: 22–23. Chiltepíns are covered in 

Nabhan, 1985: 123–133.

 The sequence of cultigens introduced to the Colorado Plateau is from Jonathan 

Mabry, pers. comm., 2002. The number of plants cultivated in the regions of Mexico 

is my estimate based on tables in Hernández Xolocotzi, 1993: 747–751; and Mangels-

dorf et al., 1964: 434–435. Archaeobotanist Mollie Toll, pers. comm., 2003, provided 

invaluable oversight for the details for Map 3.2. Benefi ts of intercropping is from Doo-

little, 1984: 251. Antelope House diets are in Morris, 1986: 221–223. Documentation of 

dye plants is in Dunmire and Tierney, 1995: 62–63. Espejo and tobacco is from Ham-

mond and Rey, 1966: 220.

 Doolittle, 2000, provides a most comprehensive survey of prehistoric water 

conservation techniques, including terracing, pp. 254–308, and waffl e gardens, pp. 

97–101. Grid gardens are discussed in Dunmire and Tierney, 1995: 27–28; Hopi sand 

dune farming and Hopi corn in Dunmire and Tierney, 1997: 36–37. Hopi friend, Eric 

Polingyouma, pers. comm., 2003, explained to me about windrowing.

 Turkey domestication is from Breitburg, 1993: 153 and 172. Coe, 1994, discusses 

Aztec turkeys, pp. 95–96, and Aztec dogs, p. 96.

 Jumano Indians are treated in Hickerson, 1994: xxii–xxiv. Apache are summarized 
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in Opler, 1983: 368–370; and Chipman, 1992: 15–16. The “natural landscape” quote is 

from Doolittle, 2000: 463. The statement about most food plants already being do-

mesticated comes from Diamond, 1997: 128.

chapter 4: european plantways to the new world: 1492–1521

My general references on Columbus and his voyages include Jane, 1930a; Morison, 

1963; Parry, 1966; C. O. Sauer, 1966; and Thacher, 1903. Jane, 1930a: 311, provides the 

fi rst Columbus quote. The October 19 and 21, 1492, quotes are from Jane, 1930a: 158, 

160. The men left behind on the fi rst voyage are characterized in Jane, 1930a: 88–89. 

“He left them . . .” is from Jane, 1930a: 225.

 I. Rouse, 1966: 234, describes tribal groups inhabiting Hispaniola. Arawak agricul-

ture is discussed in C. O. Sauer, 1966: 51–58.

 The “vagabonds” quote is from Martyr, Vol. 1, 1912: 106. Provisions for the second 

voyage are outlined in C. O. Sauer, 1966: 71; and Delaney, 1987: 26 (the Canary Islands 

items). The eight pigs are from Jane, 1930b: 86–87.

 Founding of Isabella is described in C. O. Sauer, 1966: 71–77; the town is described 

in Morison, 1963: 243. Cabbages are mentioned in Martyr, Vol. 1, 1912: 87–88; beets 

and grapes in Thacher, Vol. 2, 1903: 257–258, and sugarcane: 300; barley in Jane, 1930b: 

82. Citrus fruits are cited in Martyr, 1988: 245. Columbus’s beliefs about the need for 

European food is in Jane, 1930b: 82. The Coma quote is from Morison, 1963: 242; the 

Columbus request quote from Thacher, Vol. 2, 1903: 300. Manioc bread favored by 

Spaniards is from Martyr, 1988: 286. The colonist’s letter quote is from Thacher, Vol. 

2, 1903: 258. Hedged gardens are interpreted in Martyr, 1988: 285. Chile taken to Spain 

is found in C. Padilla, 1997: 2; chocolate to Spain in J. A. West, 1992: 105. Columbus’s 

maize quote is from Jane, 1988: 22. Starvation and relocation to Santo Domingo is 

described in C. O. Sauer, 1966: 92, 209; and Parry, 1966: 48.

 Agricultural items taken on the third voyage are listed in C. O. Sauer, 1966: 96. 

Encomienda in the Caribbean is discussed in Meyer and Sherman, 1995: 131; and C. O. 

Sauer, 1966: 96. The sugar industry is discussed in Floyd, 1973: 224; Ratekin, 1954; and 

C. O. Sauer, 1966: 209–212. Ratekin (6–11) describes the fi rst sugar mills.

 1520 Atlantic crossings are cited in Parry, 1966: 118. For introductions of crop 

plants in the early 1500s, see Fernández de Oviedo y Valdés, 1959: 10, 98; Hendry, 

1934; Morrisey, 1957: 25–26; and Puente y Olea, 1900: 206–208, 375, 392–394, 411. Re-

garding oranges, J. D. Sauer, 1993: 192, among others, believes the sweet orange was 

introduced in 1493; Fernández de Oviedo y Valdés, 1959, states that both sweet and 

sour oranges were later grown on the island. The plague of ants is from Puente y Olea, 

1900: 411–412; the cinnamon story from Martyr, Vol. 2, 1912: 370–371.

 Animal domestication by natives is reviewed in C. O. Sauer, 1966: 59. Introduced 

Spanish livestock is covered in A. W. Crosby, 1972: 75–77, 80, 92–93, 95; Parry, 1966: 

156; and Super, 1988: 26–27. “500 pigs . . .” is from Las Casas, 1971: 116.

 The agricultural environment encountered by Cortés on the mainland is described 

in Whitmore and Turner, 1992: 207, 408. The Díaz quote is from Díaz, Vol. 1, 1908: 

275. Vanilla is covered in Rain, 1992: 39. Livestock ordered by Cortés is in Gómara 

1966: 325–326.
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chapter 5: old world agriculture comes to 
the mexican mainland

Cortés and Mexican encomiendas are discussed in Gerhard, 1993: 9–10; Himmerich y 

Valencia, 1991: 4, 6, 10–17, 146; and Prem, 1992: 445–446. “three chickens . . .” is from 

M. E. Smith, 1996: 286. The Casa de la Contratación is described in Meyer and Sher-

man, 1995: 140, 180.

 Early crops, including wheat, are covered in Butzer, 1995: 10–11; Prem, 1992: 447; 

and Super, 1988: 15, 35. Mulberries and silk production are treated in Borah, 1943; Gó-

mara, 1966: 405; and G. M. Riley, 1973: 63–64. Grapes and olives are in Butzer, 1992a: 

222. The olive quote is from Humboldt, Vol. 2: 517. Pigs as a nuisance is in Super, 1988: 

26–27.

 Prescott, 1860: 332; and G. M. Riley, 1973: 62–63, describe Cortés’s crops in More-

los. Nahuatl words for grafting are in González-Jacomé, 1985: 521.

 The farming experiment at Puebla is discussed in Prem, 1992: 446–447. The quotes, 

“many Christians . . .” and “The subsequent evolution” are from Prem, 1992: 447.

 Paso y Troncoso, 1905, summarizes the Indian situation in central Mexico, mid-

1500s. “Spaniards are not to buy these chinampas” is from S. L. Cline, 1986: 155. Butzer, 

1995: 11–13 and 17–18, discusses both Indian and Spanish crops during this period.

 Chipman, 1967, is my Pánuco source, with tribute, p. 30, oranges and pomegran-

ates, p. 175, slaving, pp. 198–199, and shortage of livestock, pp. 203–204. The case for 

Pánuco as the birthplace of cattle herding from horseback is made in Doolittle, 1987: 

3–11. “the classic troika . . .” is from Melville, 1994: 44.

 Colonization of the Valle de Mezquital and the Bajio are respectively described in 

Melville, 1994: 44–45; and Murphy, 1986: 9. Growing grain in the central highlands is 

discussed in Butzer, 1995: 10–11; Murphy, 1986: 127, 132; Super, 1988: 32–35; and West 

and Augelli, 1966: 278–280. Sugar production is covered in McAlister, 1984: 224; and 

G. M. Riley, 1973: 62–64.

 The law opening upland for pasturing is cited in Brand, 1961: 133. Estancias and ha-

ciendas are discussed in Melville, 1994: 151–154; and Morrisey, 1957: 27. Encomiendas 

versus estancias and haciendas are explained in Lockhart, 1969: 420–424.

 Mission kitchen gardens are discussed in Gonzáles-Jacomé, 1985: 523, 525; and 

Morrisey, 1957: 28. Cloister gardens are described in Peterson, 1993: 130; the “cham-

ber of secrets” in Romero de Terreros, 1945: 27–28. See Peterson, 1993: 96–98, 118, for 

plants depicted on monastery murals. Motolinía, 1951: 153, tells of Hispanicized Indi-

ans employing roses and carnations in a Catholic ceremony.

 Altman, 1991: 413–445, is my principal source for sixteenth-century life in Mexico 

City. Population numbers are from Meyer and Sherman, 1995: 218. Himmerich y Va-

lencia, 1991: 27–30, 35–38, discusses encomiendas and the city. Szewczyk, 1976: 145, 152, 

portrays black slaves. Paz, 1988, details the life of Sor Juana; her drawing on food im-

agery, including the quotes, is from Pilcher, 1998: 149. Boyer, 1977: 469–470, touches 

on the role of Indians in the city. Altman, 1991: 433, portrays hortelanos.

 The viceroy’s banquet is from Díaz, Tomo B., 1984: 398–407; and Coe, 1994: 

241–246. Champlain’s Mexico City quote is from Champlain, 1859: 24–25. Cortés’s 

importation of grapes is from H. Hobhouse, 1991: 69. Gage, 1958: 47, cites the Spanish 

ban on commercial grape production.
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chapter 6: spanish trade, technology, and livestock

Transatlantic trade is discussed in McAlister, 1984: 233–236. Boyd-Bowman, 1968: 

43–56, provides an extensive sixteenth-century bill of lading. The ranking of exports 

is in McAlister, 1984: 247.

 Cochineal is discussed in McAlister, 1984: 221; and West and Augelli, 1966: 284–

285. Dyewood and indigo are covered in McAlister, 1984: 221, 234, 247, 365.

 Spanish takeover of the Chapultepec aqueduct is cited in Grizzard, 1986: 2; and 

Cervantes de Salazar, 1953: 71. Adoption of acequia systems is from R. C. West, 1949: 

70; and Butzer, 1992: 221. N. Smith, 1972: 117, states that dam-building technology had 

progressed farthest in Spain; dams built in colonial Mexico are discussed, pp. 140–144. 

Doolittle, 1995: 317, mentions prehistoric canoas in Mexico. Sixteenth-century aque-

ducts are described in Grizzard, 1986: 2–3. Norias are discussed in Doolittle, 1999: 

8–13; and Glick, 1970: 177–182.

 Spanish plows are covered in G. Foster, 1960: 51–56; and Campa, 1979: 201. Other 

tools are mentioned in Puente y Olea, 1900: 206–207; and West and Augelli, 1966: 

280.

 King Philip’s quote is from O. L. Jones, 1979: 6. Jordan, 1993, compares Mexico’s 

grasslands to those of the interior of Spain, p. 123, and the ancestry of Mexican cattle, 

p. 67. The increase in cattle is discussed in Chevalier, 1963: 84–85; A. W. Crosby, 1972: 

87–88; and Super, 1988: 26–27. Morrisey, 1957: 27, points out the importance of hides. 

Parry, 1966: 217, mentions the unimportance of milk. Sheep are covered in A. W. 

Crosby, 1972: 92–93; and Melville, 1994: 39, 49–52. Indian ownership of sheep estan-

cias is reviewed in Butzer and Butzer, 1995: 170–171.

 Melville, 1994: 90, 96–99, 111–112, 162, discusses landscape degradation due to 

sheep. Sluyter, 1996: 171–173, addresses the effects of cattle. Butzer and Butzer, 1995: 

171, 181–182, offer a strikingly different viewpoint; and Spicer, 1962: 546–547, presents 

another interpretation; as does McAlister, 1984: 217.

 Horses in New Spain are discussed in A. W. Crosby, 1972: 101–104; and Denhardt, 

1951: 145–150. The early arrival of horses and mules in Texas is from Forbes, 1959: 194.

 Ezell, 1961: 39; and Nabhan and Sheridan, 1977: 97–111, address fencing by Indians. 

Observations on the effect of disease on natives of Mexico are from Meyer and Sher-

man, 1995: 211–212; and Newson, 1993: 256–262. Chipman, 1992: 54–55, provides a 

summary of ranching as it developed in Mexico.

 See Diamond, 1997: 157–175, for a cogent discussion on why our most useful ani-

mals were domesticated in western Asia and not in other parts of the world.

 Prehistoric wheels as toys in Mexico is from Diamond, 1997: 248, 359. Carretas and 

carros are discussed in Hassig, 1985: 196; McAlister, 1984: 237–238; and Simmons, 1983: 

325–334.

chapter 7: new mexico’s first mediterranean gardens

My most reliable source for the entire chapter is C. L. Riley, 1999, The Kachina and the 

Cross; and for Oñate, Simmons, 1991a, The Last Conquistador. Santa Bárbara in the 

late 1500s is described in Cruz, 1988: 17–18; and Bakewell, 1971: 30. C. L. Riley, 1999: 

30–34, reviews Coronado and the next four expeditions; as does Simmons, 1991a: 
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51–60. The partial inventory of one offi cial’s goods is in Hammond and Rey, Vol. 2, 

1953: 247–248; other inventory items are covered elsewhere in that volume.

 Spring wheat comes from Ford, 1987: 84; barley from Torquemada, 1975: 678. My 

estimates for wheat sown and harvested are based on Hammond, 1927: 154; and Ham-

mond and Rey, Vol. 6, 1953: 619–620. The reference to tribute is from the latter, p. 

651. Pueblo relationship with watermelons is from Ford, 1987: 83–84. Background on 

Villagrá is provided in Simmons, 1991a: 120–121 and 155. The colonist’s letter is from 

Torquemada, 1975: 678. Gray, 1933: 11–12; and Connor, 1925: 245, list mid-1560s crops 

grown in Florida and South Carolina. The Santa Elena crops of 1579 are in Connor, 

1930: 227. Ford, 1981: 21–22, and others have concluded that chile wasn’t grown in the 

American Southwest until planted at San Gabriel. Puebloan use of wild plant foods 

and nutritional values are described in Dunmire and Tierney, 1995: 55–56. The inven-

tory of luxuries on the 1600 supply train is from Hammond and Rey, Vol. 2, 1953: 

538–540. Ellis, 1989: 81, comments on the paucity of wild game evidence in her San 

Gabriel excavations.

 Instructions for Santa Fe from the viceroy are from Chaves, 1929: 181. The law 

requiring fi elds to be planted is in Twitchell, 1919: 8. Palace of the Governors excava-

tion is reported in Seifert, 1979: 130. C. L. Riley, 1999, addresses the estimated Indian 

population, p. 201, the lack of missionary success, pp. 87, 109, and the designation of a 

royal colony, pp. 87, 110. The number of missions and missionaries is from Nostrand, 

1992: 51, 53.

 Crop introductions at Hopi are cited in Montgomery et al., 1949: 88. Universal 

taste for sweetness is cited in Pollan, 2001: 19. V. H. Jones, 1949: 29–30, reports on Abó 

turkey dung fi ndings. Socorro vineyards and types of wine are from Simmons, 1991b: 

72. The early appearance of apples is from Ivey, 1988: 242–243.

 The arrival of chickens and pigs with Oñate is from Torquemada, 1975: 678. Much 

of my information on horse history in New Mexico came from Carlos LoPopolo, pers. 

comm., 2002. Gus Cothran’s quote is from Sais, 2001: 41. Spicer, 1962: 546–547, dis-

cusses Apache and Navajo livestock raiding. Observations of Puebloans and cattle are 

in Jordan, 1993: 146. Baxter, 1987: 6–9, describes the sheep situation, p. 20, re. merino 

vs. churro. Churro wool qualities are discussed in M. Winter, 1999: 135. Introduction 

of foreign weeds is from Dunmire and Tierney, 1995: 38.

 Mission supply trains are described in Scholes, 1930: 93–94; the inventory for new 

friars is on pp. 104–105. Supply train wagons are described in Moorhead, 1958: 33. En-

comiendas and tribute are discussed in H. A. Anderson, 1985; and Snow, 1983: 349–351. 

C. L. Riley, 1999: 154–155, summarizes seventeenth-century life in New Mexico. 

Fernández-Armesto, 2002: 140–141, characterizes “frontier cuisine.”

 Abuses against Indians are described in H. A. Anderson, 1985: 364–365 and 368; 

and Sanchez, 1996: 106. Ivey, 1994, reviews the 1667–1672 famine. The Pueblo Indian 

Revolt and retreat of the Spaniards is summarized in C. L. Riley, 1999: 224–227.

 The situation in El Paso is summarized in Hendricks, 1999: 209–212. Crops are 

listed in Scholes, 1929: 199. Sonnichsen, 1968: 21–24, reviews Father García’s role and 

describes the livestock situation. Orndorff, 1960: 140, cites importation of livestock 

from New Mexico. Rick Hendricks, pers. comm., 2001, helped me understand that the 

fi rst Texas crops came from New Mexico, not Mexico.
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chapter 8: into sonora and arizona

The four corridors into the Southwest are summarized in Kessell, 2002: xiv; Polzer, 

1995: 49–50; and Polzer and Sheridan, 1997: 253. Guzmán’s invasion is from Meyer 

and Sherman, 1995: 141–142. Naylor and Polzer, Vol. 1, 1986: 150, describe the probes 

north of Culiacán. Mota y Escobar, 1940: 103, lists some crops grown in Culiacán, 

circa 1600. 

 The Catholic orders active in Mexico are summarized in Gerhard, 1993: 21–22. 

Shiels, 1934: 118, identifi es the fi rst Jesuit mission and supplies the quote: 110. “a cruel 

epidemic” is from Pérez de Ribas, 1999: 122. McAlister, 1984: 314, recounts the Jesuit 

arrival in Sonora. Pre-Columbian tribes on the west coast are discussed in Gerhard, 

1993: 4–5; and R. C. West, 1993: 18–20. Polzer, 1995: 51–52, contrasts west coast Indians 

and missionary policy with those in New Mexico. My understanding of the pre-Kino 

Jesuit period is largely based on Pérez de Ribas, 1999, which covers the period 1591–

1643. I am grateful to Charles Polzer, pers. comm., 2002, for further clarifi cation.

 Basic sources on Kino are Bolton, 1984, Rim of Christendom; Burris, 1971, Kino and 

Manje, Explorers of Sonoran and Arizona; and Kino, 1948, Kino’s Historical Memoir 

of Pimería Alta. Bolton, 1984, treats how Baja California was thought to be an island, 

p. 128, livestock p. 135, water problems, pp. 165–166, 227–228, and planting crops p. 

108. Charles Polzer, pers. comm., 2002, alerted me to Kino’s European background in 

agriculture.

 Mission Dolores and its agriculture are described in Bolton, 1984: 252–258, 294, 

323–324; and Morrisey, 1949: 104–105. Pima acceptance of livestock is from Polzer 

and Sheridan, Vol. 2, 1997: 444. New missions in 1694 is from Bolton, 1984: 287. L. W. 

Huckell, 1981: 209, mentions selling surplus crops for income.

 Kino’s gift of livestock to Indians is cited in Sheridan, 1988: 159–160. Bolton, 1984: 

589, lists the nineteen ranches established by Kino. Tohono treatment of cattle is from 

Hackenberg, 1983: 166. The lateness of a Tohono livestock industry is from Sheridan, 

1988: 161.

 My information on Western Apache comes from Opler, 1983: 384–385; Sheridan, 

1995: 28–29; and Spicer, 1962: 546–547.

 Offi cer et al., 1996: 59; and Sheridan, 1988: 157–159, point out the importance of 

winter wheat. Jonathan Mabry, pers. comm., 2002, alerted me to the impact Old 

World crops sown in winter must have had on Amerindians. Spread of wheat north to 

the Gila River is addressed in Ezell, 1961: 33–34.

 Pima fondness for watermelons and rapid spread of watermelon plantings are 

discussed in Castetter and Bell, 1942: 118–119; and Rea, 1997: 299.

 Montgomery et al., 1949: 88, cite crops grown by Hopi in the mid-1600s as deter-

mined from Volney Jones’s adobe brick analysis. Wilson Hunter, pers. comm., 2001, 

kindly provided the information about the Hopi connection at Canyon de Chelly.

 The post-Kino era is discussed in Bolton, 1984: 594; Gerhard, 1993: 283–284; Ham-

mond, 1929: 220–224; and Kessell, 1976: 7–8. Kessell, 1976: 9, points out the recruiting 

policy differences between Jesuits and Franciscans.

 The list of new mission crops is from Nentvig, 1980: 44–46. “Turkish pepper” is from 

Segesser, 1945: 192. Grapes are discussed in Morrisey, 1949: 108; sugarcane and panocha 

in Pfefferkorn, 1989: 51–52. Segesser’s observation about fl owers is from Segesser, 1945: 
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181. Nentvig, 1980: 46–52, identifi es remedial herbs; his quote is on pp. 43–44. The refer-

ence to Juan Esteyneffer is from Kay, 1996: 26; and Pfefferkorn, 1989: 279.

 Presidios in Pimería Alta are discussed in Gerhard, 1993: 15; Naylor and Polzer, 

Vol. 1, 1986: 297; and Polzer and Sheridan, Vol. 2, 1997: 254–255. The 1751 Pima rebel-

lion and presidio at Tubac are covered in Sheridan, 1995: 32–33; relocation to Tucson, 

p. 35. Dobyns, 1976: 30, mentions wheat sown at Tucson. Colonial Tucson is described 

in Sheridan, 1986: 9–19. Observations of Tucson by the Mormon Battalion is in Rick-

etts, 1996: 98.

 Land grants are discussed in Alonzo, 1998: 263; Offi cer, 1987: 106–110, 148–149; and 

Wagoner, 1952: 23–26.

 Current information on Arizona crops comes from the Arizona Farm Bureau 

pamphlet, Progressive Agriculture in Arizona, 2001; Merle Jensen, pers. comm., 2001; 

and Glenn Wright, pers. comm., 2001; both are faculty, College of Agriculture and Life 

Sciences, University of Arizona.

 Information for the plant profi le, “Medicinal Herbs and Spices” largely comes 

from Kay, 1996, Healing with Plants in the American and Mexican West.

chapter 9: the corridor into texas

My basic reference for this chapter is Chipman, 1992, Spanish Texas, 1519–1821. Dates 

and locations for the Spanish missions of Texas are found in Eckhart, 1967. Northeast 

Mexico in the seventeenth century is described in McAlister, 1994: 311–313. Cabeza de 

Vaca’s adventures are covered in Chipman, 1992: 28–29. Early crops in El Paso are 

from Scholes, 1929: 199.

 Asparagus and endive at the La Salle colony comes from Hackett, Vol. 1, 1931–46: 

145. Tejas Indian agriculture is discussed in W. C. Foster, 1995: 46 and 210. Pike’s 

observation on mustangs is in Castañeda, Vol. 5, 1942: 227. Weddle, 1968: 176–177, 

describes San Juan Bautista agriculture, cotton, p. 258, and provides the “four yokes 

of gentle oxen” quote, p. 39. “One dozen lady’s silk hose” is from Castañeda, Vol. 2, 

1936: 37. The French priest’s observations are from Membré, 1903: 185.

 The 1716 entrada is covered in W. C. Foster, 1995: 109–123. Chipman and Joseph, 

1999: 261, mention the fi rst female settlers. East Texas mission crops are cited in  Solís, 

1931: 67, 69. Spanish tribute policy and encomienda in Texas is from Gerhard, 1993: 

338. Solís, 1931: 61, provides the “orchards of various kinds” quote and the reference to 

roses at Nacogdoches, p. 69.

 The 1718 entrada to San Antonio is described in W. C. Foster, 1995: 127–135; ecol-

ogy of the San Antonio site is reviewed, pp. 57, 59, 116, 239. The comparison with Spain 

is from Fehrenbach, 2000: 51. I. F. Espinosa, 1930b: 9–10, describes the San Antonio 

River as he saw it in 1716. “During these days . . .” is from Céliz, 1935: 55. See Atkins, 

1980, for the history of wheat and other small grains in Texas. The several varieties of 

corn being grown is from Rock, 1993: 10. Coahuiltecan relationships with missions is 

from Fehrenbach, 2000: 53–54.

 Rosalind Rock, pers. comm., 2000 and 2001, helped keep me on track regarding 

the San Antonio missions. Rock, 1993: 6, explains the division of mission fi elds. Fran-

ciscan crops are mentioned in Castañeda, Vol. 2, 1936: 96; and Morfi , 1935: 97, among 

others. Castañeda, Vol. 3, 1938: 27, describes a typical mission layout; textile shops are 
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described, p. 112; a summary of mission progress, including the inventory, pp. 116–117. 

“Not only a village . . .” is from I. F. Espinosa, 1930a: 5. Mission Espada and its aque-

duct are described in Almaráz, 1989: 49–50; and Habig, 1968: 208. All “Instructions for 

the Missionary” quotes are from Leutenegger, 1994.

 Mission cattle operations are explained in Jordan, 1993: 149. The fi rst big roundup, 

including the quote, is from J. Jackson, 1986: 322–325. The Aguayo ranch operation is 

covered in Hadley et al., 1997: 123–126; the 1721 expedition in Chipman, 1992: 119–121. 

The Pánuco link is examined in Doolittle, 1987. Vaquero techniques are discussed in 

Myres, 1969: 23–25; J. Jackson, 1986: 75–77; and Jordan, 1993: 25. Myres, 1969: 32–36, 

treats the Mexican Mesta.

 For the Canary Islander colony, see Castañeda, Vol. 2, 1936: 281, 295–296; Chip-

man, 1992: 135–140; Chipman and Joseph, 1999: 263; and Cruz, 1988: 62–64. Rick Hen-

dricks, pers. comm., 2002, explained to me that El Paso was not offi cially chartered as 

a villa until the 1800s under the Mexican period, a fact overlooked by many historians. 

Evolution of long-lots is described in Jordan, 1974: 71–74. Glick, 1972: 26–29, reviews 

the agricultural background of the Canary Islanders. Jake Ivey, pers. comm., 2002, has 

translated a 1755 document indicating that sugarcane arrived in San Antonio before 

1755. 

 Frontier women’s roles are described in Chipman and Joseph, 1999: 264–268; 

María del Carmen’s story on pp. 274–275. Further insight on colonial Hispanic 

women was provided by Amy Meschke, (pers. comm, 2003), who kindly allowed me 

to review a portion of her draft Ph.D. dissertation, “Women’s Lives through Women’s 

Wills in the Spanish and Mexican Borderlands, 1750–1846.”

 The 1807 San Antonio quote is from Pike, 1987: 783.

 Lower Rio Grande settlements are discussed in Alonzo, 1998: 28–36; and Cruz, 

1988: 87–93. Hacendados are covered in Alonzo, 1988: 74–75, 90. Chiltepín facts come 

from Andrews, 1998: 95–96, and pers. comm., 2001.

 Austin Colony history is from Fehrenbach, 2000: 132–151. Figs in Texas are men-

tioned in Doughty, 1983: 143. European honeybee spread in the New World is covered 

in A. W. Crosby, 1986: 188–189.

chapter 10: hispanic farmers return to new mexico

Hendricks, 2002: 45–77, compares the Oñate and Vargas eras. El Paso’s population es-

timate is from C. L. Riley, 1999: 227; villages established along the river are discussed, 

pp. 229–230. El Paso’s problems are covered in Orndorff, 1960: 140–143.

 The 1693 Vargas expedition is described in J. M. Espinosa, 1942: 128–135; the story 

of the Mexico City contingent in Esquibel, 1999: 55–65. Popé’s proclamation is from 

Knaut, 1995: 125. J. M. Espinosa, 1942: 143, mentions onions and chile at Zia. The food 

plight of the colonists is discussed in J. M. Espinosa, 1942: 177, 209, 219; and Kessell et 

al., 2000: 173–174. “Kingdom and Provinces” comes from Nostrand, 1992: 223.

 The move to Santa Cruz is described in J. M. Espinosa, 1942: 225–226; Esquibel, 

1999: 65–69; and Kessell et al., 1998: 603–637. Simmons, 1980, traces the founding of 

Albuquerque; his quote is on p. 203. Population centers are covered in Hadley et al., 

1997: 233; and Simmons, 1969: 103–105. Rick Hendricks, pers. comm., 2002, informed 

me of the technical requirements for founding a ciudad.
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 The end of encomienda is treated in H. A. Anderson, 1985: 372. Spanish infl u-

ence on Puebloans is in John, 1975: 105; and Spicer, 1962: 542. Jonathan Mabry, pers. 

comm., 2002, alerted me to the signifi cance of winter vs. summer crops.

 The role of Franciscans in the mid-to-late 1700s is reviewed in Norris, 2001: 

161–172. Adams and Chávez, 1956, provides population fi gures for Albuquerque, pp. 

151–154; and Santa Fe, pp. 42–43. New Mexico’s total population in the 1770s is from 

Hadley et al., 1997: 230.

 Land grants are discussed in Carlson, 1990: 8–10; and Alonzo, 1998: 259–260. Ed 

Newville and Perry Trujillo, pers. comm., 1999 and 2002, informed me of land grant 

ownership at Truchas. The Truchas petition and governor’s response is translated 

from the original Spanish in Spanish Archives of New Mexico, I, roll no. 4, frames 

1079–1105. History of long-lots in northern New Mexico is described in Carlson, 1975. 

Mountain village orchards are depicted in Usner, 1995: 67, 138, 141.

 Social stratifi cation is discussed in Simmons, 1988: 103–104. Campa, 1979: 278–281, 

is my principal source for the discussion of Hispanic cuisine in colonial New Mexico. 

The reference to rice in New Mexico is from Pike, 1987: 740–741. Potato origins come 

from B. D. Smith, 1998: 178–181. Potatoes grown at Texas missions in 1768 is from 

Solís, 1931: 46, 50.

 Milk and cheese are reviewed in Campa, 1979: 277. Cholla buds and calcium is 

from Dunmire and Tierney, 1995: 142. The Vargas quote is from Kessell and Hen-

dricks, 1992: 407; the traveler quote from Gregg, 1962: 78. Rick Hendricks, pers. 

comm., 2002, provided information on cakes of chocolate and mission grapes. The 

“passable wine” quote is from Kinnaird, 1958: 76. “Twenty-two wineries” comes from 

the New Mexico Wine Growers Association, pers. comm., 2003. The summary of New 

Mexico’s colonial era is drawn from Nostrand, 1992: 217, 220.

chapter 11:  mediterranean connections to 
florida and california

The Spanish takeover at St. Augustine is summarized in Milanich, 1995: 155–160. St. 

Augustine’s weak agricultural base is discussed in Deagan, 1983: 34–35; Reitz and 

Cumbaa, 1983: 152–154; and Scarry and Reitz, 1989: 344–345. “Formerly farmers in 

Spain” is from Connor, 1925: 129.

 Indians of La Florida are described in Thomas, 1989: 357–362. “when there was 

nothing . . .” is from Connor, 1925: 98–99. Crops in addition to those cited in Connor, 

1930: 227, are mentioned in Connor, 1930: 279; Gray, 1933: 11; and Scarry and Reitz, 

1989: 350. 

 Jordan, 1993: 106, describes the cattle situation. Scarry and Reitz, 1989: 351, reviews 

the colonists’ diet.

 The early mission period is described in Milanich, 1995: 165–169; and Thomas, 

1989: 369–378. Milanich, 1995: 201–203, discusses mission gardens and their effect on 

natives, along with Spanish-style ceramic ware.

 Citrus in early Florida comes from Webber, 1943: 25–28; in Louisiana from Gray, 

1933: 68–69. Peach horticulture by natives is from J. D. Sauer, 1993: 117. Kessell, 2002: 

127, points out the lack of contact between Spanish Florida and New Mexico.

 British agricultural presence is drawn from Hedrick, 1950: 118–127. The Gardener’s 
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Calendar is from Tucker, 1993: 73. Withdrawal from the northern missions is from 

McAlister, 1984: 311.

 The post-Kino mission scene of Baja California is covered in H. W. Crosby, 1994. 

Crops at San Javier are listed in F. Adams, 1946: 6; and V. Padilla, 1961: 17–18. Califor-

nia’s fi rst wine is from H. W. Crosby, 1994: 84.

 Events leading to San Diego are drawn from Kessell, 2002: 264–265; and Lavender, 

1972: 37–42. Coastal native diets are described in Palóu, 1955: 193. The 1774 San Gabriel 

corn harvest is from Archibald, 1975: 80; corn production is further discussed, pp. 

274–275, wheat, pp. 269–274, and imported foodstuffs, pp. 63–65. Hardwick, 2002: 

12–13 traces the earliest planting of grapevines. “Frontier cuisine” is characterized in 

Fernández-Armesto, 2002: 140–141.

 The plants in Table 11.1 are from F. Adams, 1946: 12–13; Archibald, 1975: 86, 263–

268; Hardwick, 2002: 22, 26; Hendry, 1931: 111–115; V. Padilla, 1961: 24–25; Palóu, 1955: 

179; Tufts et al., 1946: 188, 211, 223; and Vancouver, 1953: 40, 70, 229–230.

 Soto, 1961: 39–41, describes the excavation of San Luis Rey. 1831 grape production 

is from the California Mission Website, Mission San Luis Rey de Francis, September, 

2002, http://www.californiamissions.com.

 The fi rst farming pueblos are discussed in F. Adams, 1946: 18–21; and Lavender, 

1972: 58–60. “Some three hundred” in the 1776 Anza expedition was suggested by Don 

Garate, pers. comm., 2003, based on his recent extensive research. The 1781 land expe-

ditions and Yuma massacre are covered in Kessell, 2002: 283, 285; and Lavender, 1972: 

59–61. “No signifi cant civilian immigration” is from Costello and Hornbeck, 1989: 318.

 “Three hens with chicks . . .” is from Archibald, 1975: 64; “most important move-

ment of cattle,” from J. E. Rouse, 1977: 83. The sheep numbers are from Archibald, 

1975: 289.

 Archibald, 1975: 266, covers the early grape and wine sequence. Mission grapes are 

characterized in Tufts et al., 1946: 205. Archibald, 1992: 346, cites San Gabriel wines as 

the best. California date history is from Tufts et al., 1946: 223; and J. D. Sauer, 1993: 185. 

Tufts et al., 1946: 225–229 covers California fi g history. The quote is from Fernández 

de Oviedo, 1959: 10. Citrus information is from F. Adams, 1946: 29; Tufts et al.: 217; 

and Webber, 1943: 32–35. Mission secularization is described in Costello and Horn-

beck, 1989: 319. “thirty thousand Natives” is from Encyclopaedia Britannica, Copyright 

1994–2000.

epilogue

The Chavez material is based on personal interviews with Anita Chavez and mem-

bers of her family in 1998, 1999, and 2002. The Perea material comes from personal 

interviews with Rudy Perea and members of his family in 2002. Perea ancestry is addi-

tionally drawn from Twitchell, 1912: 399–400, and from an unpublished genealogical 

paper on the Perea family in the author’s possession.

appendix: master plant list

Regions of the Old and New World where plants are thought to have originally been 

cultivated or domesticated and approximate dates are derived from reference works 
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listed at the beginning of this Sources section. Kiple and Ornelas, 2000, and J. D. Sau-

er, 1993, were my most reliable up-to-date sources. Information on culinary herbs 

and spices was largely drawn from the table, pp. 432–434, in Kiple and Ornelas. I am 

indebted to Jonathan Sauer, who reviewed the plant list and gently overruled several 

of my interpretations from the literature. Michel H. Porcher kindly supplied a num-

ber of common Spanish names (pers. comm., 2003) from his Multilingual Plant Name 

Database, University of Melbourne, Australia.
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Abert, J. W., 283–284
Abó (New Mexico), 180–181
accelerator mass spectrometry (AMS), 32, 33 

acequias, 150; in El Paso, 189; in Mexico, 150–151; 
fed by norias, 152; in New Mexico, 168–169, 

265, 275–277; in Texas, 240–241, 247, 251
Acoma Pueblo (New Mexico), 170, 268
adobe, 178; containing plant fragments, 209
agave (Agave spp.): fi bers, 57–58; prehistoric 

cultivation of, 63; used to make pulque, 43. 

See also maguey

Aguayo, Marqués de San Miguel de, 244–245
Alamo, the (San Antonio), 236
Albuquerque (New Mexico), 267, 269–270
alcoholic beverages, 24, 40, 43, 49, 58
alcoholism, 27
alfalfa (Medicago sativa), 97
alfi laria (Erodium cicutarium), 185
algae, cultivated, 39
Alhambra, Palace of the, 17
almonds (Prunus dulcis), 143; in cuisine, 22; 

domestication of, 7; grown in South Caro-

lina, 295; shipped to New Mexico, 173, 186 

Alonzo, Armando C., 251
Alta California, 291, 296–303
Altman, Ida, 135
amaranth (Amaranthus spp.), 54–55; in Aztec 

cuisine, 42; as a crop in Mexico, 102; grain 

(seed) amaranth, 39, 41, 47, 52, 62; at pre-

historic sites, 53, 63; as tribute, 41
Anasazi. See Ancestral Puebloans

Ancestral Puebloans, 66–76; and dogs, 75, 181; 

and turkeys, 75; and water conservation, 

71–73; and wild plants, 74–75, 172–173

Anglo Americans: and Anglo-Hispanic dif-

ferences, 248; and Anglo-Indian relation-

ships, 205, 208; in Arizona, 217, 223; colo-

nization of Texas by, 251–252, 257. See also 

English colonists

anise (Pimpinella anisum), 13, 187, 227; me-

dicinal use of, 23
Anza, Juan Bautista de, 207–208, 215, 301, 302
Apache, Western, 204, 213, 217, 218
Apache Indians, 76; and livestock raiding, 183
aphrodisiacs, 23, 56, 224
apples (Malus domestica), 191–192; in Arizona, 

211, 217, 222–223; in the Atlantic states, 

295; in El Paso, 189; grafting of, 11, 177; in 

Mexico, 113, 138, 195, 307; in New Mexico, 

181, 264, 270, 276; in the Old World, 11; in 

Texas, 230–237
apricots (Prunus armeniaca), 288, 289; in Ari-

zona, 211, 222; in the Atlantic states, 293; as 

grown by Hopis, 179, 211; in Mexico, 201; 

in New Mexico, 175, 264, 269; in the Old 

World, 8, 14, 16; in Texas, 230, 237
aqueducts: Aztec, 39, 150; in California, 300; at 

Casas Grandes and in Mexico, 151; Roman, 

14; in Texas, 233, 241
Arabs: and cuisine, 14, 15, 21; and rice, 22; and 

water management, 15, 16. See also Ber-

bers; Spain: the Islamic period in

arado dental, 152, 166. See also plows

Arawak Indians, 84–86, 88, 90, 94
Arizona, 197; and cotton, 81; and fi rst Old 

World crops, 204–206; and Hispanic 

farms, 223; and land grants, 218; and later 

crops, 217–222; and presidios, 215–217; 

Dunmire.indb   363Dunmire.indb   363 7/11/05   1:57:10 PM7/11/05   1:57:10 PM



�
364 Gardens of New Spain

and water, 216. See also Hopi Indians; 

O’odham Indians; and individual missions 

and towns 

artichokes (Cynara scolymus): in Hispaniola, 

96–97; in Mexico, 138; in New Mexico, 171, 

175; in the Old World, 14
asparagus (Asparagus offi cinalis), 131, 231, 

260–261
atole (beverage), 43, 66, 282
Augustinians, 198
Austin, Moses, 251
Austin, Stephen F., 251, 257
Avilés, Pedro Menéndez de, 291
avocados (Persea americana), 41, 42, 43, 195
Awatovi (Hopi mission church), 209
Aztec Indians, 31, 34; agriculture of, 34–35, 

38–41, 67, 118; beverages of, 43, 103; cuisine 

of, 41–43, 137; fabrics of, 58, 103; and graft-

ing, 116; marketplace of, 104; medicine of, 

46, 226–227; ornamental gardens of, 43–45, 

103–104; and relations with Spaniards, 117–

119, 134–135; and trade, 41; and tribute, 41, 

55, 111, 148–149; and turkeys, 75; and water 

management, 34–35, 38–39, 149–150

Baja California, 199–200, 209, 295–296
Bajío, plains of (Mexico), 122, 123, 155
Balboa, Vasco Nuñez de, 101
balm, lemon (Melissa offi cinalis), 16, 108
bananas (Musa paradisiaca), 106–107; in His-

paniola, 97; in Mexico, 120, 195, 196; in the 

Old World, 8, 13, 14 

banquets: Aztec, 41–43; in Mexico City, 

136–137; in Spain, 14, 22, 23; Spanish vs. 

Aztec, 137
Barbados, 294–295, 305
barley (Hordeum vulgare): in Arizona, 208, 

216; in bread, 20; in California, 299; in cui-

sine, 21; domestication of, 7; in Hispaniola, 

88, 90; in Mexico, 123, 140; in New Mexico, 

169, 277; in the Old World, 8
Bartlett, John Russell, 217, 222
basil (Ocimum basilicum), 13, 16, 108, 281
Basque: people, 13; province, 164
beans, New World (Phaseolus spp.), 61, 78–79; 

absence of, in California, 298; common, 

62, 67; in cuisine, 43, 281; as grown by 

Arawaks, 85; as grown by Aztecs, 39; as 

grown by Cortés, 113; as grown in Florida, 

292; as grown by Hohokam, 62; as grown 

by O’odham, 64; as grown in Texas, 238, 

239, 242, 250; jack (Canavalia ensiformis), 

62; kidney, 292; lima, 46, 78–79, 90, 292; 

and migration north, 67, 70; and nutrition, 

70; pinto, 46, 62, 238, 281; scarlet runner, 

46, 62; tepary, 46, 62, 217; as tribute, 41, 

120. See also broad beans; corn-beans-

squash combination

beef consumption: by Aztecs, 156; by 

O’odham, 201 

beeplant (Cleome serrulata), 71, 75, 173
beer, 107, 282–283
bees, New World stingless, 95, 257. See also 

honeybees, European

beets (Beta vulgaris), 12, 88, 101, 131, 187
Benavides, Alonso de, 175–177
Berbers, 1, 17, 21
Bermuda, 105, 295
Bernalillo (New Mexico), 266–267, 278, 

283–284
beverages. See individual beverages 

Bible, the: and dye plants, 161; and fi gs, 28
black-eyed peas (cowpeas) (Vigna unguicu-

lata), 8, 140, 217, 292
blacks, African, 95–96. See also slaves/slavery

borage (Borago offi cinalis), 104, 213, 227
bottle gourds (Lagenaria siceraria), 32, 80, 88; 

domestication of, 32; pre-historic cultiva-

tion of, 41, 47, 61, 62, 66, 67
branding/brands, animal, 154, 243, 244, 246
brandy, 181, 283
bread, 26; in the Caribbean, 86, 90; in New 

Mexico, 178, 281; in Spain, 2, 20–21, 29, 30; 

in Spanish Mexico, 113 

Breitburg, Emanuel, 75
broad beans (Vicia faba), 141; at Isabella, 88; 

in Mexico, 140; in New Mexico, 175; in 

Pimería Alta, 202
broccoli (Brassica oleracea var. italica), 26–27
Brussels sprouts (Brassica oleracea), 26–27
buckwheat (Fagopyrum esculentum), 8
burros, 164, 276
Bustamanta, Rosa, 248
butter, 21, 23, 278, 281

cabbage (Brassica oleracea), 26–27; in cuisine, 

2, 23, 136; at Isabella, 88; in Mexico, 136, 

138; in New Mexico, 171, 175; in Panama, 

101; in Pimería Alta, 201, 208; in Texas, 234
Cabeza de Vaca, Alvar Nuñez, 47, 230
cacao (beans), 56–57; use of, in Aztec bever-

age, 43; use of, for money, 56, 119, 137, 159
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cacao (plants) (Theobroma cacao), 41, 45, 

56–57, 92, 102
cajeta, 280
calcium, 29, 282
California. See Alta California; Baja California

Calvillo, María del Carmen, 248
Camino Real de Tierra Adentro, 159, 163, 186, 

196
canals. See irrigation

Canary Islanders, 95, 246–248
Canary Islands, 83, 87, 94, 95 

canoas, 151, 277
cantaloupes (Cucumis melo), 225; in Arizona, 

215; as grown by Indians, 208; at Hopi, 179, 

180, 209; in Mexico, 198; in New Mexico, 

175, 180; in Texas, 233, 237
Canyon de Chelly (Arizona), 70, 210–211
capsaicin, 287
capulíns (Prunus capuli), 118, 288
caraway (Carum carvi), 211
cardamom (Elettaria cardamomum), 14, 

109–110
Carib Indians, 85, 95
Carmelites, 132
carotene, 226, 289
carretas and carros, 159–161; in New Mexico, 

166, 168, 173
carrots (Daucus carota): in cuisine, 2; in His-

paniola, 97; in Mexico, 113; in New Mexico 

136, 171, 175; in Spain 14, 16
carts. See carretas and carros

Casa de la Contratación, 112–113, 114, 147, 153
Casas Grandes (Chihuahua), 50–52, 62, 75, 

149, 151, 263
cashews (Anacardium occidentale), 144
cassava. See manioc

cassia (Cinnamomum cassia), 110
castor beans (Ricinus communis), 213, 227
Cato, Marcus Porcius, 10–11, 23, 27
cats, 99
cattle: in Alta California, 296, 301–302; in Ari-

zona, 217, 218; in the Atlantic states, 293; 

in the Caribbean, 99; with Columbus, 87; 

domestication of, 7; herding, 12, 17, 122; 

longhorn, 244; in Mexico, 115, 120–122, 123, 

124, 138, 153–154, 156, 157; in New Mexico, 

164, 165, 173, 181, 183, 269, 278, 281; in 

Pimería Alta, 201, 203, 204; roundups, 244; 

in Texas, 190, 232, 237, 243–246, 249, 250
caulifl ower (Brassica oleracea), 26–27, 113
celery (Apium graveolens), 14, 212

Céliz, Francisco, 236–237
century plant. See agave 

Cerro Juanaqueña (Chihuahua), 52–53
Cervantes, Miguel de, 2, 23
Champlain, Samuel de, 137–139
Chapman, John, 192
Chapultepec (Mexico City), 135, 150
Charlemagne (Charles I, king of France), 108
Charleston (South Carolina), English at, 

294–295
Chavez, Anita, 309–312, 314
cheese, 2, 281
Cherokee Indians, 287
cherries, New World (capulín) (Prunus ca-

puli), 41, 118, 288; in cuisine, 42; as fi sh 

toxin, 49
cherries, Old World (Prunus avium, P. cera-

sus), 288–289; in Arizona, 222; in New 

Mexico, 276; in Spain, 11, 16; in South 

Carolina, 295 

chestnuts, Spanish (Castanea sativa), 143, 234
chia (Salvia hispanica), 41, 53
Chichimecs, 31, 34, 50, 120, 229; and horses, 

157; territory of, 50, 244
chickens: in California, 301; in the Caribbean, 

87, 94, 99; in cuisine, 22, 136, 156, 279; 

domestication of, 8; in Mexico, 115, 156; in 

New Mexico, 181
chickpeas. See garbanzos

Chihuahua (city in Mexico), 196
Chihuahua (Mexican state), 50
Chihuahuan Desert, 167
chile (Capsicum annuum, C. frutescens), 

286–287; in beverages, 41, 43; in the Carib-

bean, 91, 98; “cayenne,” 91; chiltepín, 66, 

109, 250, 287; in cuisine, 39, 41–42, 70, 91, 

111, 137, 268, 279; in Mexico, 39, 47, 55, 67, 

70, 102, 113, 195, 212; in New Mexico, 171, 

172, 180; in Spanish Florida, 292; in Texas, 

233, 237, 238, 246, 250; as tribute, 111
chili, chilli. See chile

China, 11, 145, 190, 192, 225, 226, 287
chinampas, 34–38, 44, 118
Chipman, Donald E., 236
chives (Allium schoenoprasum), 97, 194
chocolate (beverage), 56, 57; at Aztec ban-

quets, 56, 136; in Mexico, 43, 103; in Spain, 

92; Spaniards’ adoption of, 282. See also 

cacao

cholla cactus, 63, 282
churros (sheep), 18–19, 155, 185, 244
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Ciboney Indians, 85
cilantro. See coriander

cinnamon (Oriental) (Cinnamomum zeylani-

cum), 22, 109, 110; in the Caribbean, 98; in 

cuisine, 278, 280; in New Mexico, 186 

citron (Citrus medica), 305; in cuisine, 136; 

at Isabella, 89; in Mexico, 115, 195, 196; in 

Spain, 14
citrus. See individual fruits

Clavigero, Francesco Saverio, 35
cloves (Syzygium aromaticum), 14, 109, 110 

Coachella Valley (California), 307
Coahuiltecan Indians, 237
cochineal, 148–149
coconut trees (Cocos nucifera), 195
Coe, Sophie D., 43
coffee (Coffea arabica), 217, 282
Colorado Plateau, 59, 66–67, 68–69, 70, 75, 

80, 82
Colorado River, 77, 208, 212, 298
Columbus, Bartholomew, 92
Columbus, Christopher: 1492 voyage of, 

83–84; 1493 voyage of, 86–91; and later 

voyages, 92–94; sends New World plants 

to Spain, 54, 56, 91–92; in Spain, 83; and 

sugarcane, 95, 105; and wheat, 25
Columella, Lucius Junius Moderatus, 11–12, 

142, 143, 190
Coma, Guglielmo, 90
Comanche Indians, 246, 250
comino. See cumin

conucos, 86, 94, 96, 100, 102
Cook, James, 27, 225
coprolites, 70, 75
cordage, 58, 115
Córdova (Spain), 17
coriander (Coriandrum sativum), 107–108; in 

cuisine, 14, 21, 279; grown in gardens, 13, 

97, 131, 180; shipped to New Mexico, 173
corn (Zea mays), 32, 53–54, 70, 118; as Arawak 

Indian crop, 85; as Aztec crop, 36, 39, 

102; in Aztec cuisine, 41, 43, 105, 137, 138; 

as Colorado Plateau crop, 66, 67; earliest 

records for, 52–53, 59–60, 70; as Hohokam 

crop, 62; as Huastec Indian crop, 120; as 

Northwest Mexico crop, 46, 48, 49, 67; 

as O’odham crop, 64, 206; as Puebloan 

crop, 71–74, 169; in Puebloan cuisine, 172; 

as Spanish crop, 123, 188, 216, 217, 233, 237, 

238, 239, 298; in Spanish cuisine, 113, 188, 

280–281, 282; in Spanish Florida, 292, 293; 

as Tejas Indian crop, 232; as tribute, 41, 

120, 169, 187. See also ritual (sacred) food 

plants

corn-beans-squash combination: in Mexico, 

46, 49, 50; and Mogollon, 64; in New 

Mexico 70; nutritional value of, 70
Coronado, Francisco Vázquez de, 163–164, 184
Corrales (New Mexico), 309–314
Cortés, Hernán: and encomienda, 111–112; 

invades Mexico, 101–103; invades Pánuco, 

120; observations of Aztec foods and gar-

dens by, 103–104; orders Old World live-

stock, 104; promotes agriculture, 112–113, 

115, 123–124, 139, 143, 154–155; sends New 

World plants to Spain, 92, 103; and silk-

worm ventures of, 113; and sugarcane, 105
Cortés, Martín, 114
Cothran, Gus, 183
cotton (Gossypium spp.), 81–82; and Cortés, 

103; “Egyptian,” 81; in the Old World, 14; 

in the pre-Columbian New World, 47, 52, 

58, 59, 61, 62, 64, 66, 67; in Texas, 233, 238, 

239, 242, 251; as tribute, 187
cottonseed (as food), 70
couscous, 21
cowpeas. See black-eyed peas

cress, garden (Lepidium sativum), 104
crop rotation, 11
crops. See double-cropping; intercropping; 

and individual plant names

crops (Old World): accepted by Indians, 118, 

123, 125, 180, 234, 268; melons, 208, 225; 

peaches, 179–180, 191, 210, 235, 294; pulses, 

141; watermelons, 170, 208, 259; wheat, 

206–208
crops (Old World) rejected by Indians, 118, 

264
Cuba, 91, 101, 292, 293
cucumbers (Cucumis sativus): domestication 

of, 10; in Spanish Florida, 293; in Hispan-

iola, 88; in Mexico, 117, 120, 131, 138, 195; in 

New Mexico, 171, 175; in Panama, 101
Cuernavaca (Mexico) 115, 116, 124, 155
cuisine: Arab, 14, 21; Aztec, 41–43, 75; Hispanic 

in New Mexico, 188, 278–281; Indian vs. 

Hispanic, 118, 172, 188, 268, 278–281; in 

Spain, 20–24. See also banquets; individual 

beverages and foods

Culiacán (Sinaloa) 196, 230
cumin (Cuminum cyminum), 211, 227, 279
Cuneo, Michele de, 85–86, 87–88
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custard apples (Annona spp.), 41, 195
custodios, 175

dams, 39, 71, 151, 240, 241
date palms (Phoenix dactylifera), 306–307; in 

Alta California, 302; in Baja California, 

296; domestication of, 7; in Hispaniola, 28; 

in Mexico, 115, 195
dates (food), 24
Diamond, Jared, 7
Díaz del Castillo, Bernal, 81, 102, 136
digging sticks: prehistoric use of, 47; replaced 

by iron hoes, 153, 177, 202
dill (Anethum graveolens), 108
Diné Trees for Life, 294
diseases, European: and domestic animals, 

158; effect of, on New World Indians, 135, 

158, 198
ditches. See acequias; irrigation

dogs: domesticated by Indians, 48, 52, 75, 99, 

181; European, 99
domestic animals. See livestock. See also indi-

vidual species

domestication of plants and animals, 6–10, 32–

33, 67, 68–69, 70, 159. See also individual 

animals and plants

Domínguez, Francisco Atanasio, 269
Dominican Republic, 84, 87, 105
Dominicans, 98, 164, 198
donkeys, 159, 165
Doolittle, William E., 48, 77, 121–122
double-cropping, 16, 64, 208, 232, 268
drought, 63, 76, 173, 188
dryland farming, 40
ducks, 99, 115, 120
Durango (Mexico), 147
dyes, 148–149; from cultivated plants, 22; from 

insects, 148; from wild plants, 55, 71

Ebro Valley (Spain), 24
eggplants (Solanum melongena), 10, 97, 131, 

195
Egypt, 25, 107, 108, 143, 223, 285
Egyptians: burials of, 108, 161, 162, 193, 223–

224, 285; cultivation by, 8, 108, 193; herbal 

medicine of, 226
elecampane (Inula helenium), 12
El Paso del Norte, 189–190, 230, 249, 263, 264; 

as capital of New Mexico, 190, 230, 265; 

tardy villa designation of, 246–247; wine 

making in, 249, 283

Emory, William H., 278–279, 281, 312
encomenderos, 111, 124, 187, 188
encomienda (system of), 20, 94, 111, 124, 149, 

187, 234; and Cortés, 111–112
encomiendas (Spanish holdings): in Mexico, 

112, 115, 118, 122, 133; in New Mexico, 187; 

outlaw of, 267
endive (Cichorium endiva), 212, 231, 260
England, 25, 108, 192
English colonists, 171, 191, 248, 294–295
erosion: caused by introduced animals, 156; 

caused by plowing, 153
Espada aqueduct, 241
Espada dam, 240
Espejo, Antonio de, 71
Espinosa, Isidro de, 241
estancias: in Mexico, 124–125, 156, 229; in New 

Mexico, 187, 267, 273
Esteyneffer, Juan, 213

favas. See broad beans

feasts. See banquets 

fences, 73, 157, 247–248; living, 48, 57, 157
fennel (Foeniculum vulgare), 211, 227
Ferdinand II (king of Spain), 1, 18, 19, 86, 92, 

155
Fernández-Armesto, Felipe, 188
Fernández de Oviedo y Valdés, Gonzalo, 97
Fertile Crescent, 6–8, 25; fi gs in, 28; olives in, 

29; pulses in, 140
fertilizing, 48, 156
fi ber production, 40, 57–58, 144
fi g trees (Ficus carica), 27–29; in Alta Cali-

fornia, 303; in Baja California, 296; in 

Charleston, 295; domestication of, 7; in El 

Paso, 189; in Hispaniola, 97; in Mexico, 115, 

117, 134, 195, 201; in Georgia, 292; in Spain, 

2, 8, 16; in Spanish Florida, 295; in Spanish 

Texas, 230, 233, 234, 237, 252
fi gs (in beverages), 24
fi lberts (Corylus avellana), 144
fi sh: as food, 21, 23, 42, 237, 292, 293; as tribute, 

120
fi shing: 49–50, 85, 292
fl an, 280
fl ax, Old World (Linum usitatissimum), 2, 7, 

8, 97, 115
fl oodplain farming, 48, 53, 157, 238
Florida, 291–295; as America’s cradle of Euro-

pean gardening, 171; apricots in, 288; citrus 

in, 304, 305; fi gs in, 28; lettuce in, 224; mel-
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ons in, 225; and Ponce de León, 101, 291; 

watermelons in, 259
food coloring, 22, 162
foods. See cuisine. See also individual food 

products and plants

food storage, 181
France, 106, 145, 231
Franciscans, 176–177; in Alta California, 296, 

298–300; in the Atlantic states; 293, 294, 

295; in Baja California, 296; at Hopi, 

179, 209; in Mexico, 29, 116, 125, 198; in 

New Mexico, 165, 176–181, 184, 185, 188; 

in Pimería Alta, 213–214; in Spain, 24; in 

Texas, 231–233, 238–243, 249. See also mis-

sionaries; missions

French colonists: in Florida, 291; in Texas, 

230–231, 261
“frontier cuisine,” 188, 293, 299

Gage, Thomas, 134
Gallego, Hilario, 217
garbanzos (chickpeas) (Cicer arietinum), 

140–141; in cuisine, 2, 136, 193, 279; domes-

tication of 7; in Hispaniola, 88; as medi-

cine, 23; in Mexico, 140; in New Mexico, 

175; in Pimería Alta, 201, 202; in Spain, 8; 

in Texas, 238, 246
García de San Francisco, 189
gardens: in Alta California, 298–300; Arawak, 

85–86; Aztec, 43–46, 103–104; in Baja 

California, 296; cloister, 131–132; earli-

est, 6–7; grid, 72–73; at Hopi, 209, 211; at 

Isabella, 87–92; Islamic, 14, 17; kitchen, 46, 

47, 92, 94, 103, 125, 131, 172, 226; in Mexico 

City, 134, 135; mission in Mexico, 125, 140; 

ornamental, 17, 43–46, 131–132, 212–213; 

in Pimería Alta, 201–203, 211–212; in sev-

enteenth-century New Mexico, 170–172, 

174–176; Tarahumaran, 49; terrace, 17, 38, 

63, 102; in Texas, 233–235, 238–239; waffl e, 

73. See also chinampas; individual plants

garlic (Allium sativum), 193–194; in cuisine, 

2, 22, 280; domestication of, 7; in Florida, 

292; in Hispaniola, 97; in Mexico, 131; in 

New Mexico, 171, 175; in the Old World, 8, 

12; in Pimería Alta, 208; in Texas, 234
garrocha (lance), 245
German colonists, 211, 257
Gila River: as home of Hohokam, 61; and 

O’odham, 64, 207; and sugarcane, 212; and 

watermelons, 208; and Yumans, 77

Gila River Pima, 208
ginger (Zingiber offi cinale), 14, 97–98, 110
Glick, Thomas F., 16
goats: with Columbus, 87; in the Caribbean, 

99; domestication of, 7; at Hopi, 209; meat 

eaten, 136, 279, 280; in Mexico, 115, 138; in 

New Mexico, 165, 181, 183; in Pimería Alta, 

203; in Texas, 237, 243, 244
goosefoot (Chenopodium spp.), 47, 53, 54, 55, 

63, 67
grafting, 11, 189, 192; as taught to Indians, 116, 

177
Granada, 1, 17
grapefruit (Citrus x paradisi), 14, 77, 305
grapes, Old World (Vitis vinifera), 114, 

285–286; in Alta California, 299, 300, 302; 

in Arizona, 217; in Atlantic states, 292, 293; 

cultivation of, in Hispaniola, 87, 89, 90, 

94; cultivation of, in the Old World, 8, 17, 

24; domestication of, 7; in Mexico, 134, 

139, 175, 201; “mission,” 189, 283, 296, 302; 

on murals, 134; in New Mexico, 171, 180, 

284; in Texas, 230, 237, 238, 248, 252. See 

also wine

Greece, ancient, 108, 144, 192, 194, 285
ground-cherry (Physalis spp.), 63
Guadalupe, Treaty of, 303
Guadalupe River (Texas), 244
Gulf of California, 209
Guzmán, Nuño de, 120, 196

haciendas, 125, 216–217, 223, 250, 267
Hard, Robert J., 52–53
hardtack, 14, 21
Haury, Emil W., 62
hawthorns, Mexican (Crataegus pubescens), 41
hemp (Cannabis sativa), 115
henna (Lawsonia inermis), 161–162
herbs: kitchen, 107–108, 211; medicinal role of, 

22–23, 46, 104, 213, 226–227. See also indi-

vidual herbs

herding (livestock): in the Andes, 159; birth 

of, in the New World, 121–122; in Mexico, 

121–122; in Spain, 6, 13, 17; in Texas, 244. 

See also livestock

hides (animal), 148, 149, 154, 187
Hispaniola, 84–100, 107
hoes, 153, 166, 172, 232, 238
hogs. See pigs

Hohokam Indians, 61–63, 81
Holley, Mary Austin, 252, 257
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honey: in beverages, 41, 43, 57; as used by In-

dians, 41, 42, 43, 105; as used in Spain, 22; 

as tribute, 123
honeybees, European, 96, 257, 282
Hopi Indians: and dry farming, 73–74; and 

Mediterranean crops, 179–180, 209–211; 

prehistoric, 82
hornos, 178
horseradish (Armoracia rusticana), 113, 136, 142
horses: in Alta California, 302; Arabian, 

156–157, 245; with Columbus, 87, 99; with 

Cortés, 101; domestication of, 13; earliest 

herding with, 121–122; in New Mexico, 164, 

165, 181–183; in Pimería Alta, 203, 204; in 

Texas, 232, 244
hortelanos, 135–136
Huastec Indians, 120
Huaxtepec (garden), 45, 227 

huertas, 20, 24, 171. See also gardens

Huguenots, 171
Humboldt, Alexander von, 114
hunter-gatherers, 66, 189, 229, 237, 298

Ibn al-Awam, 16, 260
Indians. See individual tribes

indigo (Indigofera tinctoria), 71, 149, 161–162
intercropping, 70
irrigation: by Aztecs, 35, 38–39; by other pre-

historic Indians, 48, 52, 59–62, 64, 168; in 

Spain, 14–15, 18; by Spanish in the New 

World, 123, 125, 149–152, 236, 296. See also 

acequias; aqueducts; dams

Isabella I (queen of Spain), 1, 18, 19, 86, 92, 155
Isleños. See Canary Islanders

Ivey, James E., 181

jacales, 238, 243
Jamaica, 91
Jamestown (Virginia), 142, 171
Jefferson, Thomas, 29, 57, 109, 250–251
Jesuits, 198; in Baja California, 296; in Sinaloa-

Sonora (Pimería Alta), 198–199, 202, 

211–213; in Spanish Florida, 293. See also 

Kino, Eusebio Francisco

Jews (in Spain), 21
Johnny Appleseed. See Chapman, John

Jones, Volney H., 209
Jordan, Terry G., 184
Juana, Inés de la Cruz, 134–135
jujube (Ziziphus jujuba), 16
Jumano Indians, 76, 235

Kino, Eusebio Francisco, 199, 208–209; in 

Baja California, 199–200; as an explorer, 

204–205, 209, 295–296; and livestock, 203; 

and O’odham Indians, 200–204; promotes 

mission gardens, 200–202, 205–206 

lactase, 281
lamb’s quarters (Chenopodium alba), 185
land grants: in Arizona, 218; in New Mexico, 

273–275; in Texas, 250, 251. See also estan-

cias; haciendas

Laredo (Texas), 250
La Salle, René Robert Cavelier, 230–231
Las Casas, Bartolomé de, 92
Las Golondrinas, 266, 284
Las Marismas (Spain), 121
latifundia, 12, 13
lavender (Lavandula angustifolia), 227
leek (Allium porrum), 8, 11, 193
legumes. See pulses

lemons (Citrus limon), 305–306; in Alta Cali-

fornia, 302; in Arizona, 218; in Atlantic 

states, 293, 295; in Hispaniola, 88–89; 

medicinal use of, 23; in Mexico, 115, 134, 

195, 196; in Pimería Alta, 218; in Spain, 14; 

in Texas, 252
lentils (Lens culinaris), 140, 141; domestication 

of, 7; in the Greater Southwest, 175, 217, 

238; in Sonora, 202; in Spain, 8
lettuce (Lactuca sativa), 223–224; in Arizona, 

218; in the Atlantic states, 292; in Hispan-

iola, 88; in Mexico, 113, 136, 138, 202; in 

New Mexico, 171, 175; in the Old World, 8; 

in Panama, 101
limes (Citrus aurantiifolia), 305–306; in the 

Atlantic states, 293; in California, 302; 

in Hispaniola, 88–89; in Mexico, 115; in 

Pimería Alta, 218; in Spain, 14
little barley (Hordeum pusillum), 63
livestock: as carriers of disease, 158; domesti-

cation of, 7–8; and environmental damage, 

155–156; and impact on Indians, 156–158; 

and introduction of alien weeds, 185; 

in Mexico, 153–156; Old World vs. New 

World, 77–78. See also herding; individual 

domestic animals

llamas, 138, 159
long-lots, 247, 275–276
LoPopolo, Carlos, 183
Los Angeles (California), 298, 301, 302
lysine, 55, 70

Dunmire.indb   369Dunmire.indb   369 7/11/05   1:57:19 PM7/11/05   1:57:19 PM



�
370 Gardens of New Spain

Mabry, Jonathan B., 60–61
madder (Rubia tinctoria), 161
Magoffi n, Susan Shelby, xvii–xviii, 278, 280
maguey (Agave spp.), 57–58; as an Aztec crop, 

40; at Casas Grandes, 51; liquor made 

from, 40, 49, 51; medicinal use of, 227; in 

northwest Mexico, 67; as a sweetening, 105
maize. See corn

mallow (Althaea cannabina), 213
manioc (Manihot esculenta), 85–86
Manje, Juan Mateo, 204–205
Manzano (New Mexico), 181
marjoram (Origanum majorana), 16, 108, 211
Martyr, Peter D’Anghera, 86, 98, 101
Matagorda Bay (Texas), 230, 261
Mayan Indians, 56
McCormick, Cyrus, 25
medicine: herbal use of (general), 22–23, 107–

108, 226–227; herbal use of, by Indians, 37, 

46, 104, 194, 226–227, 287; herbal use of, by 

Spanish in New World, 213, 227. See also 

individual plants

melons (Cucumis melo), 225–226, 247; in Ari-

zona, 195, 209, 215; in the Atlantic states, 

292, 294; in Baja California, 200; cultiva-

tion of, by O’odham, 208; in Hispaniola, 

87; in Mexico, 117, 120, 131, 138, 140, 198; 

in New Mexico, 169–170, 171, 268, 269; in 

the Old World, 8, 14; in Panama, 101; in 

Pimería Alta, 201, 202; in Texas, 230, 234, 

237, 238, 247
Melville, Elinor G. K., 122, 155–156
Menéndez de Avilés, Pedro, 291, 292
merinos (sheep), 18–19, 154–155, 185
mesquite (Prosopis spp.) beans (as food), 50, 

52, 63, 217
Mesta (livestock association): in New Spain, 

155, 246; in Spain, 18–19 

mestizos, 134
Mexico, table of arrivals of Old World plants 

in, 126–130
Mexico City, 39, 133–136; and mission supply 

trains, 186; Old World produce in, 113, 142, 

143; pigs in, 115; recruitment of colonists 

to, 265–266
military (Spanish) policy, 214, 291. See also 

presidios

milk, 154, 278, 280, 281, 282
millet (Panicum miliaceum), 21
mines and mining, 95, 122
mission supply trains, 186–187

Mission Concepción (San Antonio), 242
Mission Dolores (Sonora), 200–202
Mission Espada (San Antonio), 241
Mission Nuestra Señora del Guadalupe (El 

Paso), 189, 230
Mission Nuestra Señora del Socorro (New 

Mexico), 180
Mission San Antonio de Valero (San Antonio), 

236, 239
Mission San Cayetano de Tumacácori (Ari-

zona), 205, 206
Mission San Francisco de los Tejas (Texas), 232
Mission San Gabriel (California), 298, 300, 

302, 303
Mission San Gabriel de Guevavi (Arizona), 205
Mission San Juan Bautista, 232, 233, 234
Mission San Javier (Baja California), 296
Mission San José (San Antonio), 240, 243
Mission San Luis Rey (California), 300
Mission San Xavier del Bac (Arizona), 205, 

214, 215
missionaries: domestic animals in, 181–183, 

202, 203–204, 243; guidelines for, in San 

Antonio, 242–243; and proliferation of Old 

World agriculture, 125, 131, 179, 205–206, 

209, 268–269, 298–299; and treatment of 

Indians in, 159, 188. See also Augustinians; 

Carmelites; Dominicans; Franciscans; Jesu-

its; and individual missionaries

missions. See gardens (mission). See also indi-

vidual missions

Mississippi River, 230, 235, 258
Mogollon Indians, 51, 63–64
Mohammed (Arab prophet), 306
monasteries, 24, 133, 207
Mónica grape, 283
Monterey (California), 207
Monterrey (Nuevo León), 158, 229, 247
Montezuma (Aztec emperor): chocolate served 

by, 56; fruit served by, 113; and gifts of cot-

ton, 103: gardens of, 45; zoo of, 75
Moors. See Arabs; Berbers; Spain: Islamic 

period in

Mormon Battalion, 217
Mormons, 285
Mota y Escobar, Alonso de, 195
Motolinía, Toribio, 116–117
mulattoes, 134
mulberries (cultivated) (Morus spp.), 113, 

144–145, 175, 292
mules, 169, 177, 182, 296
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mule trains, 223
murals, 54, 132–133
Muslims. See Arabs; Berbers; Spain: Islamic 

period in

mustard (Brassica nigra), 13, 97, 142, 227
mutton (and lamb): in California, 302; in 

Mexico, 155; in New Mexico, 279; in Spain, 

2, 14

Nabhan, Gary Paul, 45
Nacogdoches (Texas), 232, 235 

Nahuatl (Aztec language), 42, 44, 116, 226
natillas, 280
Native Seeds/SEARCH, 211
Navajo Indians, 76, 162, 183, 210
nectarines (Prunus persica var. nucipersica), 191
Nentvig, Juan, 213
New Guinea, 105, 106, 110
New Mexico, 167, 265–266, 270, 277, 285; and 

chile, 172; Coronado’s expedition to, 164; 

and cultivated food plant introductions, 

176, 271–273; designation of, as a royal col-

ony, 176; and encomienda, 187; fi rst pub-

lished history of, 170–171; and Hispanic 

cuisine, 278–281; and land grants, 273–274; 

and early livestock, 181–185; and mission 

supply trains, 186–187; as oldest U.S. wine 

region, 180; and Oñate’s entrada, 167–168; 

and peas, 141; and role of, in introducing 

crops to Texas, 189; and tobacco, 71. See 

also Pueblo Indians; individual missions 

and towns

Nile River, 8, 285
nopal (Opuntia spp.), 40, 148, 217
norias, 15–16, 151, 152
Nueva Galicia (Mexico), 163, 195
nutmeg (Myristica fragrans): plants, 22; spice, 

109–110, 278, 280
nutrition, 70, 156, 172, 281–282; in Spain, 14. 

See also individual nutrients and vitamins

oats (Avena sativa), 21, 123, 187, 238, 252
obrajes, 155
Oglethorpe, James, 295
Okey. See San Juan Pueblo

olive oil, 29, 30; in cuisine, 2, 21, 22; imported 

from Spain, 114, 147, 148, 299
olives (Olea europaea), 29–30; in the Atlan-

tic states, 295; in Baja California, 296; in 

cuisine, 136; domestication of, 7; in His-

paniola, 89, 94, 97; in Mexico, 114; in New 

Mexico, 174; in the Old World, 8, 11, 16; in 

Texas, 237, 252
Oñate, Cristóbal, 164
Oñate, Juan de, 165; and crops, 170; estab-

lishment of a colony at San Gabriel by, 

168–172; expedition of, to New Mexico, 

165–168; and missionaries, 176; recall to 

Mexico of, 174 

onions (Allium cepa), 193–194; in Arizona, 217; 

in the Atlantic states, 292; in cuisine, 2, 21, 

279; at Hopi, 179; in Mexico, 131, 201, 202; 

in New Mexico, 171, 175, 264; in the Old 

World, 8, 11; in Texas, 234
O’odham Indians, 64–66, 141, 200–208, 215. 

See also Tohono O’odham Indians

oranges, sour (Citrus aurantium), 14, 17, 97, 

218, 293, 303–304
oranges, sweet (Citrus sinensis), 303–304; in 

Arizona, 218; in the Atlantic states, 292, 

293, 294, 295; in California, 304; in Hispan-

iola, 87, 88, 97; in Mexico, 115, 120, 195, 218; 

in ornamental gardens, 134; in Texas, 252
oregano (Origanum vulgare), 108, 211, 227, 280
Oviedo y Valdés. See Fernández de Oviedo y 

Valdés, Gonzalo

oxen, 159; in cuisine, 136; as draft animals, 152, 

160, 165, 166, 232, 278
Ozark Mountains, 55

paella, 22
panocha, 212
Pánuco (Mexico), 112, 120–122, 244
Papago. See Tohono O’odham Indians

Paquimé (Chihuahua), 51
Parral (Chihuahua), 181, 185
Parras (Coahuila), 139, 237
Parris Island (South Carolina). See Santa 

Elena (South Carolina)

parsley (Petroselinum crispum), 108; at Isa-

bella, 88, 97; in Mexico, 131, 237; in Pimería 

Alta, 211; in Spain, 12, 13
parsnips (Pastinaca sativa), 97
pasta, 14, 21
peaches (Prunus persica), 190–191; in Arizona, 

205, 217; in the Atlantic states, 292, 294; in 

El Paso, 189; at Hopi, 179, 209–211; Indian 

interest in, 125, 179, 235, 294; in Mexico, 

113, 195, 201; in New Mexico, 175, 180, 269, 

276; in the Old World, 8; in Texas, 230, 

234, 235, 237, 252
peanuts (Arachis hypogea), 144, 212
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pears (Pyrus communis): in Arizona, 205, 211, 

217; in the Atlantic states, 295; grafting of, 

11; in Mexico, 113, 115, 138, 195, 201; in New 

Mexico, 270, 276; in Spain, 2; in Texas, 230
peas (Pisum sativum), 140–141; in Arizona, 217; 

in the Atlantic states, 293; domestication 

of, 7; in New Mexico, 171; in Texas, 246
pecans (Carya spp.), 144
Pecos Pueblo, 184
pepper, black (Piper nigrum), 22, 109; in cui-

sine, 2, 14, 21
peppergrass (Lepidium spp.), 49, 172
peppers. See chile

Perea, Rudy, 312–314
Pérez de Ribas, Andrés, 198
Persia, 16
persimmons, 234
Peru, 81, 307
Philippine Islands, 114, 258
Phillip II (king of Spain), 153
Phillip III (king of Spain), 176
pigs: in Alta California, 301; in the Caribbean, 

94, 99–100; with Columbus, 87; domesti-

cation of, 7; in Florida, 293; in Mexico, 104, 

114–115; in New Mexico, 164, 174, 182; in 

Texas, 231, 233, 237. See also pork

pigweed. See amaranth

Pike, Zebulon Montgomery, 232, 249, 277–278, 

280, 283
piki (bread), 55
Pima. See O’odham Indians

Pimería Alta, 200; and Kino, 200–201, 202; 

post-Kino, 211–214
pineapples (Ananas comosus), 43, 120, 134, 283
pistachios (Pistacia vera), 8, 14, 16, 144
Placitas (New Mexico), 183
plantains. See bananas

plazas, 267
pleasure gardens. See gardens: ornamental

Pliny the Elder, 382
plows, 93, 125, 152–153, 166, 202–203, 238
plums (Prunus domestica), 288–289; in Ari-

zona, 205; in the Atlantic states, 298; at El 

Paso, 189; grafting of, 11; in Hispaniola, 

104; at Hopi, 179, 209; in Mexico, 113, 118, 

195; in New Mexico, 175, 180, 276; in Texas, 

230, 234, 237
pochteca, 41
Polingyouma, Eric, 74
pomegranates (Punica granatum): in Arizona, 

205, 217; in the Atlantic states, 292; domes-

tication of, 7; in Hispaniola, 97; in Mexico, 

115, 116, 120, 134, 195, 201; on murals, 133; in 

Texas, 234, 237
Ponce de León, Antonio, 101, 291
Popé (leader of Pueblo Indian Revolt), 264
pork, 2, 22, 114, 136, 156, 279; salt pork, 100
Portugal, 83
posole, 43, 280
potassium, 27, 107, 226, 289, 307
potatoes (cultivated) (Solanum tuberosum), 

195, 212, 239, 252, 280
presidios, 214–215; in Arizona, 215–217; in 

Florida, 292; in New Mexico, 267; in Texas, 

234, 236, 246, 249
prickly pear (Opuntia spp.), 39, 43, 119, 195
property ownership, New World, 91, 124, 134, 

135, 158; by women, 248
Puebla (Mexico), 116–117
Pueblo Indian Revolt, 188–189, 264
Pueblo Indians: adoption of Spanish crops 

by, 267–269; and livestock, 181–183; and 

subsistence, 169–171. See also Ancestral 

Puebloans; Pueblo Indian Revolt; and in-

dividual Pueblo tribes

pulque, 43, 58
pulses, Old World, 140–141
pumpkins, 80; in Arizona, 217; in Florida, 292; 

in Hispaniola, 88; in Mexico, 138; in New 

Mexico, 281; in Texas, 233, 237, 246
purslane (Portulaca spp.), 52, 63, 170, 173, 185

Quarai (New Mexico), 182
quelites, 37, 55
quince (Cydonia oblonga): in Arizona, 205, 

217; in the Caribbean, 97; medicinal use of, 

23; in Mexico, 155, 192, 195; in New Mexico, 

188; in Pimería Alta, 201; in Texas, 189, 230

rabbits (domesticated): in cuisine, 22, 42, 99, 

136; in New World, 99 

radiocarbon dating, 33
radishes (Raphanus sativus), 142–143; in the 

New World, 88, 131, 171; in the Old World, 

12, 16
rancherías, 199, 202, 203, 215
ranching: in Arizona, 223; and Kino, 202, 

203; in medieval Spain, 18; in Mexico, 

122, 124–125, 154, 158; in New Mexico, 184, 

187; in Texas, 244, 248. See also estancias; 

rancherías

reducción, 199
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religion: Catholic, in the New World, 125, 201; 

Indian, 188. See also missionaries; ritual 

(sacred) food plants; and individual reli-

gious orders

repartimiento, 187
repartimientos, 20
reservoirs: prehistoric Indian, 53, 71; Spanish, 

151. See also dams

rice (Oryza sativa), 257–258; in the Atlantic 

states, 295; in Baja California, 296; in cui-

sine, 22, 278, 280; in New Mexico, 277; in 

Spain, 14, 21; in Texas, 252; wild, 258
Rio Chama, 72, 167, 168
Rio Grande (in New Mexico) 167, 189; Pueblo 

concentration along, 76; and wild dye 

plants, 71
Rio Grande, Lower (Texas), 249–251
ritual (sacred) food plants: amaranth, 41, 55; 

corn, 49, 54, 258; dates, 306; fi gs, 28; rice, 

258; wheat, 258
Rivera, Pedro de, 267–268
Roman Spain. See Spain: the Roman period in

Roney, John R., 52–53
rosemary (Rosmarinus offi cinalis), 108; in 

Hispaniola, 97; as medicine, 23, 227; in 

Mexico, 131; in Pimería Alta, 211
roses, 17, 102, 132, 133, 235
rue (Ruta graveolens), 11, 213
Ruiz, Teofi lo F., 24
rutabagas (Brassica napobrassica), 142
rye (Secale cereale), 1, 20, 123, 252, 277

saffron (Crocus sativus), 22, 97, 148
sage (Salvia offi cinalis), 108
saguaro cactus (Carnegiea gigantea): fruits as 

food, 63, 64, 66
Sahagún, Bernardino de, 42–43, 113
St. Augustine (Florida), 171, 225, 268, 291–292, 

304
salicin, 287
Salinas Valley (New Mexico), 180, 181
salsa, 279
Saltillo (Coahuila), 229, 234
Salt River (Arizona), 218, 307
San Antonio (Texas), 235–238, 249; chartered 

as a villa, 246; early agriculture in, 238–241; 

early livestock industry in, 243–246; and 

origination of long-lots, 247
San Antonio de Valero, 236, 239
San Antonio Missions National Historical 

Park, 241

San Antonio River, 236, 238, 240
San Blas (Mexico), 296
San Diego (California), 296
San Felipe (Sinaloa), 198
San Felipe Pueblo (New Mexico), 183
San Francisco Bay, 298
San Gabriel (New Mexico colony), 170–174
San Javier del Bac. See Mission San Xavier del 

Bac

San Jose (California), 301
San Juan Bautista. See Mission San Juan Bautista

San Juan Pueblo (New Mexico), 168–169, 171, 172
San Pedro Springs (San Antonio), 236, 247
Santa Bárbara (Chihuahua), 163, 164, 165
Santa Cruz (New Mexico), 265
Santa Cruz River/Valley (Sonora-Arizona), 59, 

205, 215, 216
Santa Elena (South Carolina), 171, 292
Santa Fe (New Mexico), 174–176, 185, 186–188; 

chartering of, as a villa, 187; cuisine of 

(1846), xviii, 278; description of (1776), 269; 

population of, 249, 270; women in, 248
Santana, Julian, 37, 38
Santiago (Cuba), 101
Santo Domingo (Hispaniola), 92–97
Santo Domingo Pueblo (New Mexico), 186–187
San Xavier del Bac. See Mission San Xavier del 

Bac

sapote (Casimiroa edulis), 115, 119, 120, 134
sauerkraut, 27
Savannah (Georgia), 295
Scotch colonists, 257
scurvy, 27, 306
sericulture, 113–114, 144–145
Serra, Junípero, 296–300, 302
sesame (Sesamum indicum), 14, 227
Seville (Spain) 147, 149
shaddock (Citrus maxima), 14, 195, 305
sheep: in Alta California, 302; in the Caribbean, 

91, 99; with Columbus, 87; domestication 

of, 7; and environmental damage, 155–156; 

at Hopi, 209; in Mexico, 104, 115, 123, 124, 

138, 154–157; and Navajo, 183; in New Mex-

ico, 164, 165, 174, 181, 184–185; in Pimería 

Alta, 203; in Spain, 8; in Texas, 190, 237, 

243–244. See also churros; merinos

Sheridan, Thomas E., 216
Sierra Madre Occidental, 63
silk. See sericulture

Simmons, Marc, 165, 267
slaves/slavery, 94–96, 105, 120, 134
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Society of Jesus. See Jesuits

Socorro. See Mission Nuestra Señora del 

Socorro

soil conservation/enrichment (by Indians), 35, 

48–49, 70, 71–72
Sonora, 197
Sonoran Desert, 46
sorghum (Sorghum bicolor), 8, 14, 21, 107
sorrel, garden (Rumex acetosa), 104, 211
soup, 26, 278, 279–280
soybeans (Glycine max), 141
Spain, 1, 4; and agriculture in Christian Spain, 

17–20; early crop introductions in, 4, 8–10; 

fi fteenth-century agriculture in, 1–2, 4–6; 

fi fteenth-century cuisine in, 20–24; intro-

ductions of New World plants to, 91–92, 

103; the Islamic period in, 13–17; ornamen-

tal gardens in, 17; the pre-Columbian land-

scape in, 2–3; pre-Columbian medicine 

in, 22–23; the Roman period in, 10–13. See 

also Casa de la Contratación; Columbus; 

and individual animals, cities, crops, and 

provinces

spices (Old World), 109–110; medicinal role 

of, 22–23, 226–227. See also individual 

spices

spinach (Spinacia oleracea), 14, 136
squash (Cucurbita spp.), 61, 79–80; as an 

Aztec crop, 38; on the Colorado Plateau, 

66–67; in cuisine, 42, 43, 137, 281; domes-

tication of, 7, 32; and the Hohokam, 62; at 

Hopi, 179; in Mexico, 46, 49, 67, 102; and 

the Mogollon, 64; in Texas, 232, 239. See 

also corn-beans-squash combination

strawberries, 77
Stribling, T. B., Jr., 145
sugar beets (Beta vulgaris ), 106
sugarcane (Saccharum offi cinarum), 105–106; 

in the Atlantic states, 295; in the Carib-

bean, 87, 88, 95; on the Lower Colorado, 

212; in Mexico, 115, 120, 123, 147, 212; in the 

Old World, 8, 13, 14; in Texas, 247
sunfl owers (cultivated) (Helianthus annuum), 

41, 47, 54, 232
sweet potatoes (Ipomoea batatas): in the 

Caribbean, 41, 85, 86, 96; in cuisine, 42; in 

Pimería Alta, 212; as tribute, 120

Taino Indians, 85
tamales, 42, 43, 280
tangerines (Citrus reticulata), 304

Tarahumara Indians, 49–50
taro (Colocasia spp.), 8, 14
Tejas Indians, 222, 234–235, 238
Tenochtitlán, 34, 55, 104, 150
teosinte, 53
Teotihuacán, 34, 56
terracing,  47–48, 52, 72
Tetzcotzinco (Texcoco), 45
Texas, 229–230; agriculture on the Lower 

Rio Grande in, 249–251; earliest cattle 

roundup in, 344; earliest Old World crops 

in, 230–231, 233–235, 253–256, 261; ranching 

in, 343–345. See also Austin Colony; indi-

vidual missions and towns

Texcoco (Mexico) 39, 45
thyme (Thymus vulgaris), 16, 107–108
Tlaxcala (Mexico), 119
tobacco (Nicotiana spp.): in New Mexico, 277; 

pre-historic cultivation of, 47, 59, 62, 69, 

71; in Texas, 232, 252
Tohono O’odham Indians, 64, 66, 141, 204, 

287
tomatoes (Lycopersicon esculentum): in cui-

sine, 42, 43, 137, 279; as cultivated by Az-

tecs, 39; in Mexico, 47, 67, 102, 195, 212; in 

New Mexico, 188; in Texas, 239
tools. See individual farming tools

tools (Old World) introduced to Indians, 125, 

153, 172, 202
tortillas: as made by Indians, 39, 42, 43, 138, 

281; as made by Spaniards, 281
trade: Indian, 41, 51; slave, 259; Spanish, 112; 

transatlantic, 147–148
tribute: collected by Aztecs, 41, 55, 149; collect-

ed by Spaniards, 120, 124, 149, 169, 187; in 

Spain, 20. See also encomienda (system of)

trincheras, 48
Truchas (New Mexico), 274–276
Trujillo, Perry, 275
Tubac (Arizona), 215
Tucson (Arizona), 59, 215–217 

Tucson Basin, 59, 71
Tumacácori. See Mission San Cayetano de 

Tumacácori 

turkeys: and Aztecs, 75, 115; in cuisine, 42, 75; 

domestication of, 75; manure from, 35, 48; 

and Puebloans, 171, 180–181; as tribute, 120
turmeric (Curcuma domestica), 109, 110
turnips (Brassica rapa), 142; as aphrodisiacs, 

23; domestication of, 7; in Hispaniola, 97; 

in Mexico, 113, 136; in New Mexico, 171, 172 
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Ugarte, Juan de, 296
University of Arizona, 30
University of Mexico, 135

Valencia (Spain), 22
Valle del Mezquital (Mexico), 122, 155–156
Valley of Mexico, 34, 39, 41, 113
Vancouver, George, 300
vanilla (Vanilla planifolia), 43, 45, 103
vaqueros, 202, 243–246
Vargas, Diego de, 263–267, 282
Veracruz (Mexico), 102, 112, 153
vetch (Vicia sativa), 7, 175
Viggé highlands (Baja California), 296
Villa de San Fernando de Béxar. See San An-

tonio

Villagrá, Gaspar Pérez de, 170–171
villas, 267. See also individual towns 

Virginia, 105, 145, 257, 280
Visigoths, 13
visitas, 177, 202, 215, 296
vitamins: A, 55, 259, 289; B, 27; C, 27, 107, 226, 

259, 306
viticulture. See grapes; wine

walnuts (Juglans), 47, 49, 144, 173
watercress (Nasturtium offi cinale), 97, 104, 142
watermelons (Citrullus lanatus), 259–260; 

acceptance of, by Indians, 208, 232, 264; 

in Arizona, 215; in the Atlantic states, 292, 

294; at Hopi, 179, 209; in Mexico, 131, 140, 

195, 200, 201; in New Mexico, 169–170, 175, 

180, 264, 269, 270; in the Old World, 8, 14; 

in Texas, 230, 233, 234, 237, 238, 242
waterwheels. See norias

weld (Reseda luteola), 161
wheat (Triticum spp.), 25–26; in Alta Califor-

nia, 298; in Arizona, 207, 215, 216; in Baja 

California, 200, 296; in bread, 20–21, 113, 

281; in cuisine, 21, 90; domestication of, 

7; in Hispaniola, 88, 94; at Hopi, 179, 209; 

Indian acceptance of, 206; Indian rejection 

of, 123, 264; in Mexico, 113, 116, 117, 123, 201; 

in New Mexico, 166, 168–169, 170, 171, 175, 

269; in Spain, 8, 14; in Texas, 230, 231, 234, 

237, 250, 252; threshing of, with horses, 

207; in tortillas, 281
wine, 285–286; in California, 296, 299, 300, 

302; in Mexico, 114, 136, 139, 147, 148; in 

New Mexico, 180–181, 186, 270, 283–285; in 

Pimería Alta, 201, 212; in Spain, 14, 21, 23, 

24; in Texas, 249, 252. See also grapes

woad, dyer’s, (Isatis tinctoria), 161, 162
Wolfskill, William, 303
Woman’s Christian Temperance Union, 192
women: arrival of, in California, 301; and the 

arts, 134–135; and breadmaking, 20–21; 

with Columbus, 92; legal rights of, in New 

Spain, 248; marriage of Indian women to 

Spaniards, 134; mission role of, 242–243; in 

mission textile mills, 239; on the Spanish 

frontier, 248–249; as vintners, 249

Xochimilco (Mexico City), 36, 44, 117

yams (Dioscorea spp.), 41, 86, 96
Yuma (Arizona) 208, 218
Yuma Indians, 77, 208, 216, 298, 301

Zacatecas (Mexico), 122, 159, 160
Zia Pueblo (New Mexico), 264
zucchini (Cucurbita pepo), 80, 281
Zuni Indians, 55, 73, 180
Zuni River, 60
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