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1. 
We're beyond the end of a long runway, at the bottom of 

a dry irrigation ditch. Just a few hundred yards away, a jet lifts up 

off the ground and thunders over our heads. My three-year-old 

daughter's hands fly up to cover her ears, and she hunches over in 

fear. Horrified by the deafening noise of the aircraft above her, she 

looks around for shelter. But the ditch bottom is largely barren 
clay, dried and cracked. The few saltbushes nearby are whipped 

violently by the tailwinds of the jet. Failing to find any cover that 
will muffle the roar, she cries out to be held, and runs toward me 

down the ditch. 

Fish as large as my daughter once swam down this 

prehistoric Hohokam canal. The canal itself is among the largest 
built in pre-Columbian North America. Among the fish it formerly 
carried WilS Xyrauchen lexanus, the humpback sucker, reaching up 

to a yard in length and weighing thirteen pounds. Humpbacks were 

once common throughout the Salt and Gila watersheds in central 

Arizona; they frequented the main ditch of the River Pima Indians, 

who came after the Hohokam. Today, elderly Pima men can still 
describe with some flair this fish, which they call 0' omuni: "It has 

a yellow belly [and] looks like trout, more or less, but the back is 

high, the tail thin, and it comes down like this ... " they say, shaping 
with their hands the low spot between the hump and the tail. For 

Sylvester Matthias, its actions are also well remembered: 

"0' omuni behave like carp, not [like those which move] in 
schools. They are fast, and stay on the side where the river is 

cutting under the bank, so they can go under it and hide. And they 

are slippery ... " 

As late as 1949, these suckers were being caught in com

mercial qualities in the Salt - up to six tons in a single spawning 

season. Even then, the humpback was declining because of dams 

that blocked their movements and that created temperatures below 

reservoirs too cold for spawning. During the last few decades, 

elderly Pima farmers express surprise if they even spot a single 
sucker while draining their ditches. Exotic fish, introduced into the 

reservoirs on the Gila and Salt, prey upon them. Biologist W.L. 
Minckley has shown that the humpback sucker was becoming 

scarce in the Salt and Gila rivers by the 1950s, and in the Colorado 

by the 1960s: "As with the Colorado squawfish, this unique animal 
is now extirpated in the Gila River basin, where it formerly 

occupied all large streams." Only recent reintroduction efforts have 

kept it from pennanently vanishing from the Colorado, Gila, and 
Salt for good. 

The only one I have seen alive was in an outdoor 

museum, where it hovered in front of an underwater window, 

staring back at the tourists who stared at it. Its mouth slowly 

opened and closed back and forth atop a bony, olive-colored hump. 

This one was younger than the few wild-born humpbacks left in 
the rivers. As Minckley has quipped, the viability of the humpback 

sucker population remaining in natural habitats is comparable to 
that in the nearby retirement community of Sun City, Arizona: 

"most are too old to reproduce." 

Why, I wondered, did a fish become imperiled after it 
had survived harvesting by streamside desert dwellers for 

centuries? Minckley has identified the humpback and five other 

large fish from the prehistoric Hohokam village of Snaketown on 

the Gila. Although never abundant in Hohokam sites, Minckley 

believes they were easily accessible to irrigation farmers in both 
prehistoric and early historic times: "Diversion of water and drying 

of a canal segment made them simple prey to man and other 

animals." 

When the Spaniards first contacted the River Pima 

culture in the 1960s, they described this tribe as subsisting on "the 

innumerable fish that abound in the river," a diet supplemented 

with maize and beans. Is it a coincidence that the many varieties of 

maize and beans formerly grown by the Pima were lost from their 
diet at about the time that the fish began to vanish? 
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[ think not. Over the last decade, I have sporadically 

assisted my former teacher, Amadeo Rea, with his life work of 

documenting the changes in the economy and habitat of the River 

Pima. In the process, I have become convinced that both cultivated 

and wild food resources were imperiled whenever the cultural 

Iandscapc radically changed along the Gila and Salt rivers. These 

changcs initiated the abandonmcnt of some traditional Pima crops 

long bcfore improved, modem crop varieties could have been 

introduced to supersede tJlem. Like the Hohokam beforc them, the 

Pima lost everything whenever they lost control of the ri ver that 

fed their canals. When the river was kept from recharging the 

tloodplain habitats with moisture and nutrients, both wild and 

domesticated resources would decrease in frequency and in 

productivity. Wildlife would also become scarce. The drying of a 

river and the ditches it fed would trigger the drying-up of gene 

pools. 

Compared to the soil erosion evident on stretches of the 

downcut channel of the Gila River, such genetic erosion is rela

tively imperceptible. Few of us have the foresight to catch the fall 

of genes from a single crop, let alone recognize the impending 

collapse of whole farming communities as it begins to occur. If we 

do, we are initially hard-pressed to associate these losses with their 

ultimate causes. 

Today, it is hard to imagine how either the Hohokam or 

Pima ways of farming worked. Only six of the 1750 miles of 

Hohokam miles of Hohokam canals in metropolitan Phoenix 

remain intact, the rest having been eroded, bulldozed, and built 

upon over the last century. After digging and sampling two miles 

of backhoed trenches across Hohokam canals, archaeologist Bruce 

Masse recovered only three pollen grains of a single domesticated 

plant: maize. 

Inspection of a grain of pollen through the ocular lens of 

a microscope hardly offers a profound sense of the former 

agricultural grandeur of a region. Over much of the continent, 

where fields once flashed green with a dozen native crops, paly

nolo gists find a few grains of domesticated plants per gallon of 

soil. Where prehistoric women prepared succotash day after day, 

archaeologists are lucky to discover more than a handful of 

dessicated corncobs and squash rinds. Where vibrant farming 

cultures nurtured fields for generations, the soil is now covered by 

offices, feedlots, slaughterhouses, subdivisions, and shopping 

centers. 

To recover a sense of what native farming once was, we 

must cultivate our imaginations - allow pollen grains to bloom, 

becoming mixed fields. The asphalt, metal, blood, and manure of 

tl1e last few centuries must be stripped away, exposing fertile fields 

once again. Seven thousand years of plant culture, buried beneath 

our feet, must be unearthed. America before Columbus was not a 

wasteland, nor an untouched wilderness. It held home ground for 

farmers; vast territory for hunter-gatherers; and places where farm

ing and foraging fused themselves into tl1e same cultures. To feel 

at home here, to learn from our predecessors on this continent, 

'!ach of us must kneel on the ground, put an ear to the earth, and 

iisten. 

n. 

In tl1e 1950s, the lost party of Alvar Nunez Cabeza de 

Vaca arrived at an Indian village on a large river somewhere in 

Texas; there, they were greeted by an odd sound: 

At sunset, we reached a hundred Indian huts and, as we 

approached, the people came out to receive us, shouting 

frightfully, and slapping their thighs. They carried 

perforated gourds ... which are ceremonial objects of 
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great importance. They use them only at dances, or as 

medicine, to cure, and nobody dares touch them but 

themselves. They claim that those gourds have healing 

virtues, and that they come from Heaven, not being 

found in that country; nor do they know where they came 

from, except that the rivers carry them down when they 

rise and overflow the land ... 

Gourds such as those may have been the first plants 

cultivated north of Mexico. Around seven thousand years ago, they 

apparently were grown in small gardens in southern Illinois, as the 

archaeological reconstruction of David and Nancy Asch have dem

onstrated. And yet, this crop, in and of itself, hardly changed the 

diet of Eastern Woodland hunter-gatherers. They continued to rely 

on hickory nuts, walnuts, and groundnut tubers as their staples for 

many more centuries. Nonetheless, gourd cultivation may have 

begun the process of seed selection, saving, and sowing that has 

involved more than two hundred and thirty generations of Native 

Americans north of Mexico. The gourds that Cabeza de Vaca saw 

were recognized as a gift - something peculiar in the plant 

kingdom, and something fitting human needs. 

We do not· know what species of gourd tJle Indians 

danced with that day, four hundred and fifty years ago. But archae

ologists have recovered from ancient Woodland sites in lIlinois 

both the bottlegourd, Lagenaria, and Cucurbita pepo, the same 

species as the wildly colored ornamental gourds and jack-o'

lantern pumpkins found in fruit markets at Halloween time. In 

early prehistoric times, pepo fruits were undoubtedly smaller, with 

harder rinds. These gourds could have provided bowls and 

canteens to people who lacked pottery, or supplied greasy seeds to 

mix with other vegetable foods. 

The early gourds grown along the Illinois River may not 

have been native that far north in the Mississippi watershed. 

Although egg-shaped pepos are sometimes found today on 

riverbanks from Illinois tJuough Missouri to Texas, they are 

usually thought to be escapees from recent cultivation. Some 

geneticists and archaeologists speculate that gourds originally were 

traded northward, possibly from Tamaulipas (just south of Texas), 

where truly wild relatives of these gourds persist to this day. Other 

scholars, such as Charles Heiser, leave open the option that gourds 

may have been independently domesticated in the Eastern Wood

lands and in central Mexico. 

Regardless of their place of origin, cultivated gourds and 

related squashes have undergone considerable evolution in North 

America. Over seven millennia of growing in what is now the 

United States, Cucurbita pepo did indeed become native to the 

northern soil. Thanks to Native American horticulturalists, 

squashes and gourds floresced into numerous folk varieties not 

found anywhere else in the world. 

It was once thought that the entire vegetable repertoire of 

early North American gardeners was imported, part and parcel, 

from Mesoamerica. Although it still serves certain geopoliticians 

to claim that North America borrowed all its crops from other 

lands, this notion has finally bitten the dust. Much earlier than the 

arrival of Mexican com varieties about 1500 years ago, Eastern 

Woodland horticulturalists domesticated several seed plants on 

their own, such as sumpweed, giant ragweed, and sunflower. 

Combine these natives with later introductions of common beans, 
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boulegourds, tobacco, and goosefoot, and Eastern Woodland 

farmers had a wide array of crops in use by early 1000 A.D. 

III. 
Hohokam canals once brought water to sixteen species of 

desert crops. Here, it is possible to relate the waning of many pre

historically cultivated plants to particular periods of environmental 
stress or social upheaval, and sometimes to ultimate causes. 

Along the Gila and Salt floodplains of central Arizona, 

twenty-five hundred years of crop history have been tracked by 

some of the finest ethnobotanists who have worked in the New 

World: Edward Palmer, Edward Castetter, Hugh Cutler, Vorsila 

Bohrer, Jonathan Sauer, Amadeo Rea, Charles Miksicek, Suzanne 

Fish, Robert Gasser, Adrianne Rankin and Jannifer Gish. A 

remarkably complete sequence of crop introductions and extinc

tions can be pulled together from these scholars' identifications of 

excavated plant macrofossils, pollen, interpretations of historic 

documents, and collections of oral histories. They record radical 

changes in the biotic diversity of a land described in 1795 as "good 
for all kinds of seeds and plantings." Today, the floodplains of the 

middle Gila and the Salt harbor a paucity of crops, and far fewer 

wild plants and animals than ever before. 

To reconstruct where the Hohokam crops came from and 

where they went, we must travel back before canals of any size 

were constructed along the Gila and Salt rivers: to a period prior to 
the florescence of the Hohokam. 

Maize became a significant foodstuff in southern 

Arizona in Late Archaic times, between 1000 and 700 B.C., during 
a period when floodplain soils were naturally accumulating rather 

than downcutting into gully-like arroyos. The earliest corns in the 

Southwest, a flinty chapalote and reventador popcorn, are no 
longer found in the United States, although I've collected both 

from Indian farmers just a few hundred miles south into Mexico. 

But the other race of maize that arrived in the Gila and Salt valleys 

early on - the floury eight-rowed sixty-day com - persists wltil 

this day. These corns may have initiated crop production adjacent 

to the Gila and Salt rivers, where shallow ditches diverted runoff or 

streamflows into small fields cleared on the lower floodplains. 
Between 300 B.C. and the time of Christ, a small group 

of native horticulturalists began to utilize a set of teclmologies 

previously unknown in the Gila-Salt region. Labelled the 

Hohokam by archaeologists this century, this prehistoric culture 

began producing pottery, textiles, stone and ceramic sculpture, and 

houses in a distinctive, sophisticated manner. Their canals of water 

diverted from springs, marshes, and rivers allowed for a greater 

intensity of crop production than what rainfed or runoff farming 

might provide in a desert region. Through the end of the Pioneer 

Period between 600 and 700 A.D., they gradually added several 

minor crops to their cornfields: common beans, cotton, agaves, and 

little barley. At the same time, they continued to rely upon a wide 
variety of wild foods, such as mesquite, cacti, and winter annuals. 

Some of these wild foods, such as greens, became more intensely 

harvested from ditchbanks and fields. 

During the next two periods of Hohokam culture, the 

Colonial and the Sedentary, these "backwater farmers" spread into 

a wide variety of environments across fourteen thousand square 

miles of southern Arizona. Archaeologist Dave Doyel observes 

that from 600 to 1100 A.D., "The Hohokam underwent a time of 

popUlation growth, regional expansion, and developing complexity 

in their material products ... Settlements in the central region, such 

as Snaketown, also continued to grow, approaching [240 acres] in 

area and popUlations of approximately one thousand people .... 

Large canal systems serving multiple villages became common .... 

Some of these ancient ditches, excavated by the Hohokam from 

hard desert soils with nothing more than pointed wood sticks, 
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measure over five [yards] wide and three [yards) deep." 
Finding their way into the Hohokam larder were new 

crops from the south such as tepary beans, limas, tobaccos, and 

squashes. Around 1000 A.D., when a warmer, wetter period began, 

ethnobiologist Charles Miksicek believes that climatic conditions 

became more favorable for Mesoamerican domesticated crops. 

Two grain amaranth species became prominent, and tropical jack 
beans made a brief appearance in the region. There is tantalizing 

evidence that a Mesoamerican goosefoot may have also been 

introduced, here and in the Ozarks and Great Plains. The little 

barley plant's grains show signs of incipient domestication after 

1000 A.D. The spectrum of crops available to the Hohokam had 

radiated into a rainbow of seed colors. A thousand years ago, the 
Hohokam had the most diverse crop complex of any culture living 

in what is now the United States. 

But this cultural flowering, and the moisture that allowed 

its growth, was of short duration. Around 1150 A.D., a drought 

may have starved the fields fed by river-diversion canals, and there 

are increasing signs of the build-up of salinity in Hohokam fields. 
By this time, some of the canals had been consolidated into more 

extensive irrigation systems. Because so vast a canal network had 

been built over an eighteen mile stretch of the Salt River, farmers 

could easily deplete the river of its entire water supply during 

months of low flow. A breakup and period of social disequilibrium 

among the Salt River Hohokam between 1050 and 1200 A.D. may 

Continued on next page 



have heen aggravated by this water crisis. About that time, 
Snaketown was abandoned; pottery and other cultural remains 
dating from the Late Sedentary period are altogether lacking from 
that large settlement on the Gila. 

As more people migrated to the well-watered reaches of 
the Salt from surrounding drought-stressed areas, huge new canals 
were constructed that connected several older irrigation areas. Still, 
water conflicts and times of scarcity must have arisen. Mesoameri
can crops such as amaranth and jack beans dropped out of the 
prehistoric archaeological record of the region. 

"But why?" I recently asked Charlie Miksicek, as we 
went over mounds of his carefully-gathered data on the kitchen 
table of his Tucson home. He paused for a moment, and then 
answered: "I think climate has a lot to do with it, but so does 
cultural upheaval. After 1150, the people there don't behave like 
the earlier Hohokam. They were retreating from some of their 
older villages, leaving things behind ... " 

Archaeologist Dave Doyel's analysis echoes the same 
feeling. It was not a time when people simply dropped a few 
moisture-loving crops, reorganized their canal systems, and went 
on again without mishap. The greater population concentrations 
clustered on the Salt and the Gila led to what some call "subsis
tence stress," and what others refer to as "umegulated competition 
for water." Downstream villages were disadvantaged. Bruce Masse 
sees "the dissolution of a regional system of water management 
and ... resultant abuses of the water supply upstream." 

But the movement toward longer, larger canals in 
communities concentrated upstream may have led to greater 
vulnerability. Dendrochronologist Don Graybill has integrated tree 
ring analysis of climate change with archaeological interpretations 
of the Salt River environment in the fourteenth century. His 
reconstructions of rainfall and river water availability for the Salt 
River watershed rough out a disturbing picture: "From 1300 to 
1350, a period of decreasing streamflow occurred that was nothing 
like what the sedentary Hohokam had experienced before," 
Graybill explained to me. The watershed dried out, and perhaps 
lost a considerable density of its plant cover. "Then," Don went on 
to say, "there were several extremely wet years: 1354, 1356, and 
1358. A high spike in stream flow. A wet period after a long dry 
one. The conditions through the mid-1350s were the kind that 
could have resulted in very major damage to canal intakes down in 
the valley." 

If the land was barren and brittle enough from the long 
drought, such wet years could have carried monstrous floods off 
the uplands in the watershed above the Hohokam farming villages. 
These floods may have cut the river channel below the level of the 
canal intakes, or washed them away altogether. By the time 
another devastating flood occurred in 1382, much of the irrigation 
systems on the Salt had likely been abandoned, and human 
populations had begun to relocate themselves. Although many 
Hohokam archaeologists still maintain that the Hohokam disap
pearance occurred one or two centuries later, few disagree that the 
growth of this civilization had been curtailed by the 1350s. Dave 
Doyel feels that these natural disasters were among the forces that 
ultimately "stressed the Hohokam system." 

Already overspecialized and hyperdependent on their 
huge canals, the Hohokam began abandoning their riverine 
farming villages, canal systems, and ceremonial centers. Between 
1350 fmd 1400, the Salt and Gila valleys were depopulated. The 
agaves and native barley patches that had been plentiful were gone 
by the time the first European observers set food in this region. 
Eleven of the sixteen prehistoric crops somehow hung on, 
persisting into historic times, but they too may have suffered from 
varietal erosion during the Hohokam collapse. 
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Hohokam. It is derived from the Piman term Huhugam 

0' odham, "the people who have vanished," or "exhausted people." 
In Pima legend, they were on this earth before the Pima emerged. 
They began to disappear into a hole in the ground before the Pima 
emerged. They began to disappear into a hole in the ground when 
Coyote said something to them that kept them from vanishing 
altogether. They are known to us today by their rock art, their large 
ruins, and their widely-scattered pottery shards. We know which of 
their crops were lost, and how pottery designs rich in images of 
aquatic birds were never to made again. What we'll never know is 
how the last Hohokam farmers felt when they abandoned their 
fields along the canals built by their forebears. 

IV. 
"The green of those Pima fields spread along the river 

for many miles in the old days," recalled the River Pima leader, 
George Webb, from his home in Gila Crossing. But that was in the 
time "when there was plenty of water. Now the river is an empty 
bed full of sand ... Where everything used to be green, there were 
acres of dust, miles of dust, and the Pima Indians were suddenly 
desperately poor." 

In those words, George Webb telescoped the history of 
the last three hundred years in his homeland, the former home of 
the Hohokam. During those three centuries, the Pima have lost at 
least seven crop species that were introduced to the Southwest pre
historically. Seven native varieties of five New World species 
survive precariously today, in the dooryard gardens and small 
fields of the River Pima: sixty-day corn, white and brown teparies, 
mottled limas, narrow-seeded bottle gourds, and striped cushaw 
squash. 

It was not only the native crops of "subsistence farmers" 
that died of thirst. The Pima's once-thriving export economy based 
on Spanish-introduced wheat faltered also. In Once a River, 
Amadeo Rea has recorded twenty-nine species of birds that were 
extirpated in Pima country over the last century, and he counts 
another dozen bird species that dramatically declined because of 
habitat deterioration there. Fish, like the humpbacks, and river
loving marmnals were left high and dry. And as Rea has since 
discovered, the number of wild plant resources lost from the Gila 
floodplain was of an even greater magnitude. 

Without these resources, the life of the Akimel 0' odham, 

"River People," changed radically over the last one hundred years. 
Yet as Henry Dobyns has suggested in his ethnohistory essay, 
"Who Killed the Gila?" the erosional processes that disrupted agri
cultural landscapes on the Gila River floodplain were set in motion 
by the Spanish much earlier. The Spanish introduction of European 

Jack Beans (Canavalia ensiformis) 

diseases and livestock triggered changes in the intensity of 
management of the Gila floodplain. Along one stretch of the Gila, 
Rea has recorded that the number of River Pima rancheria 

settlements fell from thirty to just three in the first century after 
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Spanish contact, presumably because of the depopulation caused 
by smallpox and other pandemics. Unable to manage the Gila 
floodplain with the intensity of labor that they had previously, the 
River Pima perhaps more readily converted croplands that had 
been abandoned to pastures for newly-arrived livestock. By the 
mid-nineteenth century, cattle populations in the Gila watershed 
had overgrazed the vegetation to the degree that hydrological 
conditions were severely altered. 

Well in advance of the Civil War, overgrazing as well as 
woodcutting and beaver-trapping in the Upper Gila began to 
change gentler streamflows to flashfloods capable of eroding out 
the floodplain fields of the Pima. Yet there was a time lag before 
these disturbances actually began to disrupt the agricultural 
envirorunents tended by the Pima. During drought and flood 
sequences much like those that wrecked havoc during Hohokam 
times, the repercussions of many envirorunental disturbances 
became concentrated on the middle Gila floodplain, where most 
Pima farms were located. Arroyo cutting and aquifer draining were 
initiated as early as mid-century, but accelerated by the 1870s. 

Then, in 1867, an additional sort of pestilence fell upon 
the River Pima of the middle Gila and the adjacent Salt. That year, 
Jack Swilling, an entrepreneurial alcoholic and morphine addict 
with vision enough to notice the old Hohokam canals, organized 
his Anglo neighbors to divert water out of the Salt River above the 
Pima villages. He began to "reclaim the desert," an effort contin
ued today by the massive Salt River Project. 

Upstream from most of the Pima villages on the Gila, 
other recent arrivals to the desert opened up large canals during the 
drought in the early summer months of 1870. These Anglos poured 
onto their fields an excess of irrigation without returning their 
tailwater to the river for others to use. By 1873, three hundred 
Pima and Maricopa Indians left the Gila for good, hoping that in a 
new settlement upstream from Phoenix they would avoid such 
conflicts. The situation did indeed become far worse on the Gila, 
because settlers in Florence began to expand their new farming 
colony upstream. Ethnohistorian Edward Spicer wrote that "By 
1887 the irrigation canal constructed to take water our of the Gila 
River utilized the whole flow. No water reached any of the Pima 
fields downstream." 

Only where the Pima could rely on the tributary flows 
from the Salt or the Santa Cruz was any native farming still 
possible. Fields that once held a mix of crops were left too dry to 
support anything but the hardiest of weeds. What happened, then, 
to the seedstocks usually saved in Pima storage baskets and pots? 
Did they remain in storage, unplanted, until they lost their 
viability? Were they sold off to those who still had water? Were 
the grains and beans eaten up as food supplies dwindled? 

V. 
In the 1750s, when missionary Juan Nentvig visited the 

depopulated Pima, he claimed that "so much cotton is raised and so 
wanting in covetousness is the husbandman that after the crop is 
gathered in, more remains in the fields than is to be had for a 
harvest here in Sonora." By 1873, this fiber crop was already 
declining. When botanists finally collected a few samples just after 
the turn of the century, they claimed that it had all but died out 
completely. In 1901, Frank Russell claimed that there was so little 
cotton that there was not enough in Pima villages to finish making 
even on piece of cloth on a small loom. He added that "the Pimas 
no longer spin and weave; the art is dying with the passing of the 

. older generation." 
Although Egyptian cotton production began in central 

Arizona in 1908, it did not directly replace the fine-fibered native 
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cotton. The aboriginal Pima cotton was nearly extinct when 
modern "Pima" cotton was selected from a single superior plant of 
the Egyptian species in 1910. The Pima cotton in our clothes today 
was not commercially produced until 1916. By that time, the only 
remaining authentic collection of aboriginal Pima cotton was 
restricted to plant breeders' collections in agricultural field 
stations. 

The last remaining grain amaranth apparently perished 
between 1870 and 1890. Varieties of common beans, squashes, and 
a small grain called kof - perhaps a relic goosefoot surviving 
from prehistoric times - ceased to exist even in hand-watered k 

Little Barley (Hordium pusillum) 

chen gardens. Foods that had been mentioned in the Pima creation 
myth were never again grown, prepared, or eaten after 1900. 

Following the turn of the century, the remaining wet 
places on the reservation dried up. Cultivated acreage decreased to 
less than a third of what it once was. From 1898 to 1904, droughts 
and upstream diversion of water by Anglos kept the Pima from 
producing any crops at all. Groundwater pumping was soon 
initiated. It quickly depleted remaining springs and seeps near 
farmlands. Mesquite and cottonwood forests died as the water table 
dropped below the reach of their roots. In their stead, the exotic 
salt cedar took hold. 

Men such as George Webb were forced out of farming in 
the 1930s due to lack of irrigation water, even though the San 
Carlos Irrigation Project promised them a return to better days. 

"When the darn was completed there would be plenty of 
water," Webb remembered. "And there was. For about five years. 
Then the water began to run short again. After another five years, it 
stopped altogether." 

It was that time that Johnny Cash sang aboUl in the 
ballad of the Pima Indian hero at Iwo Jima, Ira Hayes: "Down the 
ditches of a thousand years, the waters grew their crops/Until the 
White Man stole their water rights, and the sparkling waters 
stoppcdrrhen Ira's folks grew hungry, their land grew crops of 
weedslWhen the war came he volilteered, forgot the White Man's 
greed." 

The year when the Webb and the Hayes fanlilies had to 
abandon their fields, Edward Cas tetter and Willis Bell began 
fieldwork on Pima agriculture. They caught the tail end of garden 
cultivation of two native tobaccos, and most if not all of the native 
common beans. Mottled limas had been absent from Pima 
marketplaces for two decades, but were then reintroduced by the 
USDA station at Sacaton, the headquarters for the Gila River 
Indian Community. However, the Indians who had access to San 
Carlos Project water were required to grow alfalfa and barley 
rather than their traditional crops, as part of a goverrunent
promoted soil building program. 
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The amount of farmed land on the Gila River Reserva
tion increased in the late 1930s, but this was due to the addition of 
the Agency farm controlled by the Bureau of Indian Affairs, using 
some twelve thousand acres of unalloted reservation lands. Take 
away this acreage, and Pima families were farming less land for 
themselves in the thirties than they were at the time of the Civil 
War. And, because of the earlier constraints put on them by a BIA
enforced allotment program, Indian farmers had less land to work 
with. Between 1914 and 1921, each member of the Pima tribe had 
been alloted just ten acres of arable land. Twenty years later, the 
progeny of those tribal members were having to divide up that 
land. Today, some of the original allotments must be split among a 
hundred or so descendants. 

For those who had only a few acres at their disposal, and 
no credit or equipment with which to develop them, it was easier to 
turn to wage work. Many Pima families left their whittled-down 
farmsteads to pick cotton for Anglos in the Casa Grande Valley to 
the south of the reservation, never to return to family farming 
again. 

VI. 
Another, far more debilitating kind of allotment program 

had happened on most Indian reservations, one that the River Pima 
had successfully resisted. This allotment program, initiated by the 
1887 Dawes Act, is considered by many historians to have begun 
the decline ofIndian farming in most parts of the United States. 

Economic historian Leonard Carlson has documented the 
failure of Dawes Act allotments, which pres�med to encourage 
Indians to initiate family-based farming enterprises, by means of a 
land development scheme superficially similar to the Homestead 
Act. In many areas, white settlers were also allowed to purchase 
un allotted Indian lands that had formerly been held in trust for the 
entire tribal community. In an argument that thinly disguised their 
motive, real estate developers asserted that "protecting Indian own
ership of unused land would encourage idleness." Provided with 
economically industrious Anglo neighbors, the Indians would be 
more rapidly assimilated into the dominant society. 

In one year alone, 1891, the Indian Commissioner 
Thomas Morgan sold off one seventh of all the Indian lands in the 
United States to white settlers, some 17,400,000 acres. Other kinds 
of ownership transfers were common during this period as well. 
All told, from the 1887 implementation of the Dawes Act, to the 
termination of allotments and sales of Indian territories in 1934, 
some eighty-four million acres of land passed out of Indian hands. 
This amounted to 60 percent of all the land that had been held in 
trust or through treaties on behalf of Native American peoples 
when the Dawes Act was passed. 

Much of the arable land that Native Americans had 
formerly utilized for farming, hunting, and gathering was thus 
usurped by others. Where supplemental water was essential to 
avoid crop failure, Indians often found irrigation projects biased 
toward their non-Indian neighbors. Once their land and water were 
taken away, it is no wonder that Indian farming declined, and with 
it went much of the remaining native crop diversity. 

Nevertheless, most Indian people remained close to the 
land, even though many of their families were suffering from both 
a declining cash income and a deteriorating resource base. In 1910, 
95 percent of the Native Americans lived in rural areas. This 
percentage dropped only to 90 percent in 1930, and 78 percent in 
1960. During the era of the Dawes Act, its proponents claimed that 
allotments would encourage more Indian farming. However, the 
percentage of the Indian population employed in agriculture 
declined from 74.7 percent in 1910 to 64.5 percent in 1930. 
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Perhaps some sociologists would claim that this decline 
was not catastrophic; after all, it simply mirrored the move of the 
general American population away from the farm. During the same 
period, the overall farm population of the United States slid from 
34.9 percent to 24.9 percent of the total population. 

Many Native American farmers, however, were 
irrevocably losing control of croplands that had been in their 
families since long before the arrival of Europeans. In 1910, about 
twenty-two thousand Indians worked their own farms while 
another 26,500 served as farm laborers. By 1950, despite consider
able growth of Indian populations, the number of Indian farmers 
had dropped to 14,300, and their farm labor force to 14,100. By 
1982, only forty-seven hundred Native Americans were full 
owners of farms, another seventeen hundred were part owners and 
seven hundred fifty were tenant-operators. In total, about seven 
thousand Native Americans are managing farms at present. Less 
than five hundred of these Indian farms nationwide grow any 
sizeable mixture of crops, including vegetables, staple grains, and 
beans for self-consumption. Of course, not even all of these farms 
focus on traditional crops native to their region. 

These data from census statistics contrast sharply with 
the inflated numbers from USDA and BIA reports promoting "new 
initiatives" to help Indian farmers. For instance, the USDA today 
claims participation in its programs by fifty thousand Native 
American agriculturalists - more Indian farmers than the census 
bureau has counted since the tum of the century! A BrA work 
group on Native American agriculture recently boasted that thirty
three thousand individuals and tribal enterprises are involved in 
farming or ranching on Indian reservations, utilizing nearly fifty 
million acres of land. Those figures seem impressive until it is 
realized how little it must be anything more than introduced forage 
and livestock production. 

How much of that "Native American farming" effort 
draws upon crop resources traditionally utilized by the cultures in
volved? Neither the USDA nor the BIA bureaucrats track the 
actual use of native crops. To be sure, these agencies have hardly 
ever promoted those resources either. 

In fact, several years ago, USDA policy makers 

published a statement of their legacy entitled, "The Lack of Native 
Crops in the United States." In 1979, and again in 1984, the 
official USDA policy statement on plant genetic resource conser
vation began with this preposterous assertion: 

If American consumers were asked to live on food 
from crops native to the United States, they would 
probably be shocked that their diet was limited to 
sunflower seeds, cranberries, blueberries, pecans, and not 
much else ... Tobacco would be available, but they would 
have no cotton ... [The] resources that support our 
domestic food and fiber production [today] are imported. 

In a meeting with USDA officials, Kent Whealy of the 
Seed Savers Exchange pointed out why so many of our plant 
genetic resources are indeed imported from developing countrics: 
"There has never been a systematic, large-scale search for [cropJ 
plants within the United States; the USDA has always done its 
exploration outside the U.S." 

Further, USDA policy claims that in situ conservation of 
crops - which could be done by providing incentives to native 
farmers to keep growing their remaining traditional varieties - is 
too unstable, risky, and ineffective, and therefore heyond the scope 
of its plant preservation concerns. The only real policy that our 
Department of Agriculture has for the native crop legacy of our 
country is "a policy of neglect." 

Conlinued on page J 1 
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This and the following two pages are reprinted with permission 
from Navajo Farming by Sam and Janet Bingham (with illustra
tions by Danny Yazzie and Sam Bingham). Now out of print, it 
was published in 1979 by Rock Point Community School in 
Chinle, Arizona. 

The Planting Stick 

George Blue-eyes, who is known in 
Navajo as Tabpphf Ts'6s!, lives in 
Rock Point, Arizona. He is a medicine 
man, and is well-known in his 
community as a good story teller. His 
corn field is very often the only one at 
Rock Point that has a good crop. 

It is a dry year. The wind blows endlessly, filling the air 
with dust. No water has run in the wash for many 
months. Tumbleweeds fill the irrigation ditches, and 
most fields are empty. The ground is bare. 

In the field of the Blue-eyes family, there is no 
irrigation ditch, but the com is green. A modern farmer 
who had never been to Navajo Country saw the Blue
eyes' field and was amazed. "1 can't believe it," he said. 
"In my fields, even the weeds are dying. Here the 
ground looks dry, but everything is growing 
beautifully." 

The field happens to be at the mouth of a canyon where 
water runs down from winter snow or summer rain that 
falls many miles away. In dry years the ground may 
look dry, but underneath it is wet. 

The modem farmer who looked at the field noticed 
something else. The ground in one part of the field had 
not been plowed, and the com there was higher than 
the rest. George Blue-eyes, 80 years old and a medicine 

man, had planted that com with a planting stick in the 
old way. His younger relatives do not have the time or 
strength for that kind of work. They planted the rest of 
the field with a tractor. 

George Blue-eyes plants by the stars. When the weather 
starts getting warm, he watches the evening sky to look 
for six tiny stars which in Navajo are called Dilyehe, 
and in English are called the Pleiades. Dilyehe is easy 
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to find in the winter, but every night it goes down 
earlier than the night before. At last a time comes in 
spring when it goes down with the sun and can be seen 
no more. Then George Blue-eyes takes his seeds and his 
ax and goes out to plant. 

Greasewood grows high near the field. He takes time 
cutting his planting stick. It is a holy thing and will be 
in his hands for many hours, so it must be smooth and 
sharpened in just the right way. 

"A planting stick is special," he says. "You must finish 
your planting and put it away before the last quarter of 
the moon (Oo/jee'dahiitfihgo). Don't carry the stick 
around or throw it away carelessly. Hide it near the 
field where no one will bother it until you need to use it 
again." 

When his stick is finished, he kneels down on the cool 
ground, scrapes away the dry soil on top, and digs. A 
few inches down he puts in the seed -- six or seven for 
com, nine or ten for melons. On top he crumbles wet 
dirt, and then dry dirt over that to keep the hot sun 
from drying out his seed. Before moving on he may 
SIng. 

"You should sing after planting in the first four holes," 
he says. "Mter that you just work until the field is 
finished." Very often now George Blue-eyes works alone. 
When the day gets hotter, one of his grandsons brings 
him water and then drives away. There are not many 
people left who care about planting the way he does. 

"There was a time," he says, "when people came from 
far and near to plant. Sixty people have camped right 
here. They were at work before sunrise. The men dug. 
The women planted and cooked the meals. That many 
people plan ted all this land before noon and then moved 
on to the next farm. In those days com and wild plants 
and meat were all we had to eat. 

�< 

"That has all changed now, but planting the old way is 
still best. Corn planted by tractor may take two weeks 
to come up. Mine might be up in four days. Wind can 
blow tractor-planted corn right out of the ground. Mine 
is strong. The plow rolls the ground over on itself 
across the whole field. Too much soil dries out. The 
stick digs just enough for each seed. The ground 
underneath stays wet." 

So George Blue-eyes works on. The sun is hot now, and 
the field looks very big with only one old man working 
there on his knees. But in the fall, when others are 
eating powdered eggs and tomatoes out of a can, he 
will be rich with corn and melons. 

·George Blue-eyes was interviewed on May 10, 1978, by Lorraine Coggeshall, 
Laverne Gene, Rex Lee Jim, and Stanley Pahe of the Rock Point eighth grade. 
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FA R M  N OTES 

Cups and Stones 
Howard Gorman sa id in h i s  gra ndfather's t i m e  farmers " left a 

l itt le c u p  in the gro u nd a round t h e  p l a nt to catch the water.  
Someti mes t hey put a stone or p i ece of wood on the down

wind side of the cup so the rain wou ld strike that a nd run i nto 
the ground around t h e  p l a n t . "  The c u p  a round the p l a nt h e l ped 

in severa l ways : 

Tho. S \<.\�., O� lht. (lAp 
p "'�c-t I hI!- �ou.nq p lo.ni fn:llY\ ..... )\nd. 

-.. 

---
:> 
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The rock h e l ped catch r a i n .  H oward Gorman exp l a i n s :  'Wi nd on 
the reservation usu a l l y  b lows f ro m  the southwest. The farmers 
knew that ra i n  wou l d  proba bly come from that d i rection.  They 

p laced a f lat rock in an upr ight  positi o n  o n  the opposite side of 
the c u p .  R a i n  water that  m ig h t  h ave b lown r ight over the c u p  
wou l d  i n stead str i ke the rock and r u n  down to the p la nt." 
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The Planting Stick 

P l a nt ing sticks are not a lways the same. They may be th ick or 

t h i n ,  stra i g ht or c u rved. George B l ue-eyes made his from 

g reasewood (d iw6zh i i) .  It reached from the m iddle of his ch est 

to the end of h i s  arm.  It  was c u rved and about as thick as h i s  
wri st.  
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San Juan's  Day :  Evening Celebration and Planting Workshop 

San Juan 's Eve 
By Martha B urgess 

With the heat of late spring building to a cres
cendo, the time comes again for desert creatures, including 
plants and humans, to prepare for the coming of the 
summer rains. Mesquites and saguaros have ripened seeds 
waiting in delicious bundles of sweet desert food for 
hungry animals to eat so the seeds may be scattered in time 
to germinate as monsoon storms soak the soil. For the 
Tohono O'odham of southern Arizona and for other native 
peoples of northern Mexico, San Juan ' s  Day (June 24) is 
the symbolic time to prepare the soil for summer planting. 
Indeed, summer solstice time was recognized as important 
long before the first Hispanic padres brought word of Saint 
John the B aptist to the natives of New Spain. The Christian 
calendar they introduced fit perfectly with the m id-summer 
date known already to natives as time for fiesta and 
preparation. Dia de San Juan is still celebrated in rural 
Sonora w ith music, dancing and ritual bathing wherever 
possible - even in irrigation ditches. 

Native S eeds/SEARCH invites our members, 
friends and the public for a summer planting celebration 
[or the Sonoran Desert. With members of the Tohono 
O'odham, Hispanic and Anglo communities, we will share 
the hope of rain together, bless the earth, sing songs and 
hear poems of rain and water and seed planting. We will 
try traditional cool drinks and innovative ices with flavors 
from heirloom crops, and share time-tested ideas for 
summer desert gardening some of which have been passed 
down to us from Elders who have known the land. It will 
be a golden opportunity to discuss your garden needs and 
purchase appropriate seeds (for more detailed gardening 
instructions, there will be a workshop the following day; 
see adjacent article). 

Special highlights will be timely readings from 
the new book Enduring S eeds by Native Seeds/SEARCH 
co-founder Gary Nabhan, with signing by the author, and 
Danny Lopez 's group of young O'odham dancers from Big 
Fields, Arizona, leading us in dancing. 

Join us for San Juan's Eve, Friday evening, 
June 23, from 6 p.m. to 9:30 p.m., with the entertain
ment starting at 7:30 p.m .  at the Native Seeds/SEARCH 
office on the grounds of the Tucson Botanical Gardens, 
2 1 50 N. Alvernon. Admission (adul ts $3, members $2, 
ch ildren under 12 free) covers the entertainment, and a 
trad itional drink as wel l  as a taste of Tarahumara 
tesguino. Delectable and nutritious native foods to prepare 
at home w ill  be for sale, plus southwestern cookbooks and 
gardening books, spices, Indian utensils and most impor
tantly ,  seeds of these well-adapted genetic gifts. Seed sales 
will end at 7 :30 p.m. We hope everyone comes equipped 
June 23 with voices for singing, good cheer, and a spray 
bottle of water to cool and "cleanse" each other as we show 
Tucson that, more than ever, summer should be desert 
planting lime. 
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Summer Planting Workshop 
S ummer gardening in Tucson can be [un and 

productive. B y  timing the planting date, choosing the right 
crops and using some simple water conservation techniques, 
low desert gardeners can enjoy a fall harvest of com, squash, 
beans, amaranth , okra, melons, sunflowers, lemon basi l ,  
teosinte and devil 's  claws. B y  starting short season plants at 
the beginning of the summer rainy season instead of early 
summer, the gardener avoids long months of garden mainte
nance during the driest time of the year. The increased 
humidity, cloud cover and rains (we hope ! )  in July and 
August combine to make gardening easier, although water 
conservation is  still essential.  To help you get your late 
summer garden underway, Native Seeds/SEARCH is offering 
a two hour summer planting workhop on Saturday, June 24, 
from 7 to 9 a.m. at the NS/S demonstration garden at the 
Tucson Botanical Gardens. The workshop, led by Daniela 
Soleri, the demonstration garden ' s  co-manager, will start 
with a garden tour and cover the basics of 

ogarden bed preparation 
osuggested NS/S crops for late summer planting in 
the low desert 

oseed planting 
oinexpensive, easy water conservation techniques. 
Techniques will be demonstrated during the 

workshop and illustrated handouts useful for later reference 
and summarizing the ideas discussed will be provided. In 
addition, NS/S seeds appropriate for planting at this time wil l  
be available for direct purchase at  the end of the workshop. 

The workshop fee is $ 1 0  for the general public, $8 
for NS/S members. Please pre-register by mail  using the 
form below no later than June 7 . Please include a telephone 
number. If you have questions, call Daniela at 327 -9 1 23 (but 
no phone registrations, please). 

r - - - - - - - - - - - - - - - - ,  
NS/S Summer Planting Workshop 

June 24, 1989 7 - 9 a.m. 

Name: _________________ _ 

Address : ______________ _ 

City, state, zip: _____________ _ 

Phone Number: ____________ _ 

Make check payable to Native Seeds/SEARCH ($8 for 
members, $10 for non-members). Mail [onn to Workshop, 
Native Seeds/S EARCH, 2509 N. Campbell Ave. #325, 
Tucson, AZ 857 19.  

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � 
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Invisible Erosion, continuted 
VII. 

Fortlmately, tribal governments no longer believe 

fatalistically that this must be their policy as well. Among the 

Iroquois, the Sioux, the Mississippi band of the Anishanabey, San 

Juan Pueblo, the Wirmebago, the Tohono O'odham, the Navajo, 

and other tribes, there have emerged community or tribal projects 

to conserve and revive native crops as cottage industries for their 

rural-based tribal members. On both reservations where the Pima 

live, they have initiated tribally-supported farm efforts to increase 

the supplies of traditional crop plants. 

Perhaps the most appealing of these efforts has been the 
Agricultural Resources Project of the Salt River Indian Commu

nity. A few years ago, a survey of tribal members indicated that it 

was hard to obtain the native foods they favored. And of more than 

sixty families contacted, only four said that they were currently 

growing native crops. 

The community obtained foundation assistance to design 
a project that would provide nutritious food as well as new sources 

of income to its Pima and Maricopa members. Three young Native 

Americans came on as the project staff: Darren Washington, Angie 

Silversmith, and B erkley Chough. On five acres of land, they 

experimented w ith six commercial vegetable v arieties, as well as 

twenty-five traditional desert crops provided to them by Native 

Seeds/SEARCH. 

As NS/S contact Kevin Dahl recalled from his conversa

tions with Angie and B erkley, "When bugs became a problem, 

they overwhelmed the commercial vegetables while hardly 

touching the native varieties. Not all the native crops were a 

success, however. .. [But] it was the Gila Pima corn, Pima cushaw 
squash, Papago sugar cane, and Papago dipper gourds that 

flourished. [And] Tepary beans proved to be an outstanding 

success. " 

These crops have been grown twice and sold to commu

nity members, who expressed great interest in them. On a 

reservation where more than three quarters of the farmable land 
has been rented out to Anglo leasees for decades, the Pima and 

Maricopa have newly demonstrated the v alue of crops from their 

own tribal legacies. However, the future of the Agricultural 

Resources Project remains uncertain; foundation assistance has 

terminated, and it is up to the tribal government and conununity to 

reinitiate plantings without outside support. 
From the renewed interest generated by this project, the 

Salt River Indian Community helped Scottsdale Community 

College sponsor a conference called "Native American Agriculture 

- A Critical Resource" in October, 1987. In its position statement, 

the conference coordinators reminded participants that even today, 

"Indian land and it potential agricultural use are in danger of being 

lost. The most important economic resource available to the 

American Indian is the land and its agricultural potential. Properly 

using agricultural land within Indian reservations is one of the 

greatest challenges now confronting Indian people and tribes." 

Out of the conference came a proposal for an American 

Indian Agricultural Resources Center. To be located less than 
fifteen miles from the old Hohokam canals on the S alt River, this 

center would search for ways to ensure that tribal farmlands will be 

"wisely utilized and preserved for future generations. " In light of 

what has already been lost, this proposal seems a century late. Yet 

the little seed and land that remain are valuable enough that the 

rima wish to guarantee their survival. The feeling that something 
still precious remains also pervades the Park of the Four Waters, 

where remnants of some eighteen prehistoric irrigation canals run 
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parallel to a modem one heading off toward downtown Phoenix. 

No matter that less than a hundredth of the original reach of 

Hohokam canals remains intact. No matter that dirt bikers use the 

eroding crest of the canal bartk as a jump course. No matter that 
jets fly overhead every few minutes, obliterating any silent respect 

for the past that one tries to muster. Those ditches are monuments. 
It does not require much quiet contemplation to be 

awestruck by what went before us. The Hohokam canals humble 

us as do the M ayan pyramids, the S istine Chapel, or the Great Wall 

of China. If those who are involved in historic preservation wish to 

celebrate a great engineering feat from the pre-Columbian 

agricultural heritage of North America, Jet them provide greater 
protection for these canals. 

But let us remember that centuries ago, this irrigation 
system provided grain and beans and fish for the bellies of people. 

It would be a hollow kind of historic preservation if sixty-day flour 

com, tepary beartS, and humpback suckers become extinct while 

the earthen walls of the ancient ditch were preserved as public 

monuments. Let us not overlook the monumental contributions of 

the crops far more ancient than the European discovery of this 

continent, foods that still have the power to nourish us.  We must 

keep them alive. 

The Seedhead News 
published quarterly and copyright 1989 by: 

Native Seeds/SEARCH 
2509 N .  Campbell  Ave.  #325 

T u cson , AZ 857 1 9  
(602) 327-9 123 

r - - - - - - - - - - - - - - - - ,  
Membership Form 

check one: renewal new member _ gift 

__ Associate ($10 per year) 

__ Contributing ($25 per year) 

__ Lifetime ($ 1 00) 

__ donation to NS/S Land Fund $ 

Name: 

Address: __________________ _ 

City: ________ _ S tate: __ Zip: ___ _ 

Phone number: ________________ _ 

If this is a gift membership, please let us know what we 
should write on the gift card. 

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � 



"Late in the season, when the vines had died back, the squash in my father's field would remind me of a flock of swans ... " 
--remembered by elderly Tohono O'odham woman while visiting Native Seeds/SEARCH's offices in 1988; artwork by Bill Singleton 
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