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Tohono O'odham Cowpea Scores Well in Intercropping Test 

A bean type suited for high

input monoculture 1 

By Dr. Suzanne Nelson 

Intercropping, the simultaneous growing of two or more crops in the same field, is a widely 

used cropping system throughout much of the developing world. For example, about 80 percent 

of the beans grown in Latin America and 98 percent of cowpeas in Africa come from intercrops. 

Under some circumstances, intercropping may provide farmers with greater yield stability over 

time; more efficient use of labor; better control of weeds, insects and pathogens; and- perhaps 

most importantly-higher yields than might be obtained from growing two sole crops on the 

same amount of land. Yield advantages from intercrops may result from the more efficient or 

complementary use of resources (water, nutrients, and light) between intercropped species. 

By planting crop species whose pattern of resource 

use differ in time or space, farmers can minimize 

competition between the crops. For example, crops that 

have different times to flowering and maturity may 

show yield advantages when intercropped, primarily 

because they may compete only weakly, or 

not at all, for growth-limiting resources at 

times of potential high demand. Similarly, 

crop species that complement each other 

in their root or shoot architectures may 

better utilize available resources in space. 

For example, the crops may capture water 

or nutrients from different layers of the 

soil profile. 

Inorganic fertilizers, pesticides, 

herbicides, irrigation, and improved 

cultivars that respond to 

high levels of these inputs 

have increased the yields of 

some conventionally grown 

crops. However, farmers 

who intercrop often have 

limited access to land and 

other resources. They 

commonly use locally 

adapted cultivars or 

landraces. Although 

intercrop systems might 

yield more simply from 

(continued on next page) 

The sprawling, climbing habit of the Tohono O'odham cowpea 

produces is suited to intercropping. Illustration by S. Nelson 



improved cultural practices, resource-limited farmers often 

face too many physical and economic barriers to improve 

their crop environment adequately. Developing high
yielding cultivars specifically for intercrop systems might 

increase crop yields for low-input or subsistence farmers 
around the world. 

However, this is likely to be difficult. Most plant 

improvement programs focus on sole crops and conven
tional agricultural systems--{)ften high-density monocul
tures that use inorganic fertilizers, herbicides and pesticides. 

The cultivars often do not perform equally well under 
intercrop conditions. Moreover, different plant types are 
likely to be required for intercrop than for sole crop. 

Plant Architecture Affects Yields 

One alternative might be selecting for plant traits that 
indirectly affect yields in intercrop. The selection for 

specific plant architectural traits associated with yield has 
been used successfully for several major crops in sole crop, 

most notably wheat and rice. A high-yielding monoculture 
bean cultivar with several distinct architectural features has 

also been developed. Selecting for architectural traits, such 

as an upright or sprawling habit, assumes that the yield will 

be maximized plants because of the plants' enhanced 

adaptation within a specific environment. 
Cowpea/pearl millet intercrops are common in Sahelian 

West Africa and may play a large role in providing dietary 

protein. The intercropped cowpea yields are usually lower 
than yields from experiment stations or high-input monocul

tures. Although there has been progress in developing 

improved cowpea cultivars for Sahelian West Africa, most 
new cultivars are better suited to sole cropping. I recently 

conducted field experiments at the West Campus Agricul
tural Center of the University of Arizona to examine the 

response of cowpeas with different plant architectures to 
sole crop and intercrop. 

Cowpea cultivars with markedly different plant habits 

and yield potential were grown in sole crop and inter
cropped with millet. Each cultivar was chosen to represent a 

typical plant type that might commonly be grown in the 

different cropping systems. "California Black-eye 46" 
(CB46) is a high-yielding, early-maturing, compact, bush
type cultivar developed in and for conventional monoculture 

systems. "Tohono 0' odham" is a low-yielding, late

maturing, spreading or climbing landrace that was com
monly grown in mixtures with other summer crops on the 

Tohono 0' odham Reservation southwest of Tucson. Both 
natural and farmer selection pressures may have favored its 
spreading habit. 

Tohono O'odham Cowpea in Intercropping 

Results showed that the highest yielding cowpea 
differed in each cropping system. In sole crop, the Califor

nia Black-eye out yielded the Tohono O'odham cowpea, 
whereas in intercrop, Tohono O'odham outyielded CB46. 
Thus, farmers using a sole crop system might prefer CB46, 

while those using intercrop might prefer Tohono 0' odham. 
However, some farmers grow cowpeas as a vegetable, 
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fodder, or cover crop, rather than for seed yield. Since 

Tohono 0' odham produced more vegetative biomass than 
CB46 when grown in either sole crop or intercrop, it might 

be preferred in either system. Another consideration might 
be the effect of cowpea on millet, since millet is considered 

the main crop. The millet yield was slightly lower when 

intercropped with Tohono 0' odham than with CB46. 

Compared with their yields in sole crop, both CB46 and 
Tohono 0' odham produced less in intercrop. However, the 

yield reduction was greater for the CB46 than for the 
Tohono 0' odham cowpea. Thus, CB46 appeared better 

suited to sole cropping, while Tohono O'odham appeared 
better for intercropping. Although Tohono 0' odham was 

higher yielding than CB46 in intercrop, and thus more 
"successful" in that cropping system, its-yields were still 
low, comparable to those from cowpea intercrops in 

Sahelian West Africa. One logical question is: How can the 

yield of a cowpea such as the Tohono 0' odham be im

proved for intercrop? 

Tohono 0' odham cowpea may have been more 
successful than CB46 in intercrop in part because of its 
plant architecture. The spreading, climbing habit of the 

Tohono 0' odham resulted in leaf production in regions of 

higher incident light levels, such as the furrows between 

crop rows, and in the upper levels of the intercrop canopy. 
Additionally, in intercrop, pod production tended to occur 
primarily toward the ends of branches or from branches 
located away from the base of the plant. Thus, pods tended 

to be produced in more distal areas of the plant profile-
areas in which competition for light may have been re

duced. Higher yields tended to be associated with increased 

pod production in these areas as well. 
In contrast, the compact, bush-type habit of CB46 may 

have constrained it to shaded regions of the intercrop 
canopy, where competition for light may result in dramati

cally reduced yields. However, in sole crop the bush habit 

would facilitate mechanical harvesting. When CB46 was 

grown in sole crop, higher yields were primarily a",sociated 
with pod production near the main stern axis and in the low

to mid-range of the plant profile. Thus, increasing yields . 

(continued on page 4) 

Tohono O'odham cowpeas intercropped with pearl millet. 
Photo by S. Nelson 



1994 Regis-TREE 

Awards 
An ancient grove of Mexican elder trees 

that provided berries and wine to colonial 

Tubac Presidio, a group of gigantic Emory oaks 

whose acorns (bellotas) have sustained centu

ries of Native Americans and Mexican settlers 

in the Empire Ranch area, and the largest 

known Arizona walnut (Juglans major) tree in 

Arizona are among the 11 honorees of the 1994 

Arizona Regis-TREE awards. 

The Regis-TREE program, initiated in 

1991, promotes the conservation of Arizona's 

useful perennial plants by honoring the people 

who have planted or protected trees, shrubs and 

other plants that have historically enriched the 

diets and lives of the peoples of Arizona. 

Regis-TREE also serves as a tool to conserve and 

propagate the genetic heritage of the plants by offering 

gardeners, orchardists, researchers and land managers the 

opportunity to obtain seeds or cuttings from many of these 

uniquely adapted heirlooms. 

The program is sponsored by a coalition of conservation 

groups, gardening clubs, Native American organizations and 

botanical gardens. Native Seeds/SEARCH manages the 

program, which is coordinated by the able and expert 

volunteer work of forester Robert Zahner. 

This year's awards, announced on Earth Day, honor not 

only pioneer homesteads for their preservation of old 

orchards but also native trees and groves that have provided 

fruits, nuts or berries to native peoples and to early Spanish, 

Mexican, and Anglo settlers in Arizona. 

The Arizona Regis-TREE coalition seeks your help in 

rmding historic plants that predate World War II. The 

nominated perennial might represent the last living collection 

of a preferred fruit variety, a historic tree, or a source of food 

for people in early Arizona. Trees growing on both public 

and private land are eligible, and anyone can nominate them. 

Landowners of perennials selected by the Regis-TREE 

committee are awarded a certificate of registration. The 

coalition will work with landowners or land managing 

agencies to ensure that the unique genetic characteristics of 

the trees are preserved. 

Besides NS/S, the Regis-TREE coalition includes Boyce 

Thompson Arboretum, Desert Botanical Gardens, Desert 

Survivors, The Nature Conservancy, Navajo Family Farms, 

Permaculture Drylands, Tucson Botanical Gardens and 

Tucson Organic Gardening Club. For more information or a 

nomination form, contact Arizona Regis-TREE, c/o Native 

Seeds/SEARCH. 

Ash Creek Orchards, Pima, AZ, feature a peach and an apricot 

tree planted two generations ago and still productive. 

Cancio Quince Trees, on The Nature Conservancy's Cane10 

Preserve. The large old quince trees at the 19th century Whitehall 

Ranch house still bear fruit. 
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The national champion Emory oak at Oak Tree Canyon 

Clark-Appleton Ranch Walnut Tree, Elgin, AZ. Measuring 

more than 5 feet in diameter and 300-400 years old, this is the 

largest known specimen of Juglans major in the state. 

Fuller Apple Trees, Pine, AZ. These two forty-foot-tall, 90-year

old Jonathan apple trees still bear fruit. 

Hathaway Ranch Mesquite, on the Santa Cruz River near 

Nogales. This survivor of the old bosques that once lined the river 

is the largest known velvet mesquite (Prosopis velutina) in the 

United States. Mesquite pods were a major food source for the 

native peoples of the Southwest. 

Kitt Peak Pinons, in the Quinlan Mountains, are the westernmost 

stand of border pinons (Pinus discolor) and provided readily 

accessible food for the Tohono O'odham. 

Mennehaha Flat Apple Trees, in the Bradshaw Mountains. 

Three old variety apple trees on the pioneer Wingert Ranch are 

more than 75 years old and still producing excellent fruit. 

Oak Tree Canyon Oaks, on the Empire Ranch. This grove of 

old, very large Emory oaks (Quercus emory) along Oak Tree 

Canyon includes the national champion specimen. 

Romero Ruins Walnut Tree, in Catalina State Park, is the 

surviving tree of a native grove of Juglans major near the ruins of 

the 19th century Romero Ranch along Sutherland Wash. 

Tubac Presidio Elders, Tubac, AZ. This grove of very old 

Mexican elder trees (Sambucus mexicana) fortified the soldiers 

and settlers of colonial Tubac with berries and wine. 

Walnut Creek Orchard, Walnut Creek Ranger Station, Prescott 

National Forest. Aging apple and pear trees at an old homestead. 

San Juan's Day Sunrise 

Celebration, June 24 

Join us in celebrating San Juan's Day and the promise 

of summer rains on Friday, June 24,5:30 a.m., at the NS/S 

demonstration garden at Tucson Botanical Gardens. 

A blessing ceremony will be performed by Joseph Enos, 

an 0' odham spiritual leader. The 0' odham roundhouse at 

the Gardens will be rededicated. It was recently restored by 

the youngsters of the Origins Society, under the direction 

of Danny Lopez and Joaquin Geronimo. The Ge Oidak 

Traditional Dancers will also present seasonal dances. 

Please stay for refreshments after the ceremony. NS/S is 

joined this year by TBG and the Origins Society in spon

soring the event. 



First Steps in the Sierra Madre Garden and Orchards Project 

The Sierra Madre Orchards and Gardens project in the 

Tarahumara villages of Rowerachi and Raramuchi is in full 

swing. With the support of Native Seeds/SEARCH and the 

Sonoran Institute, seven gardens are being dug, planted, and 

nurtured. The wire fencing for all 20 proposed gardens has 

been purchased. Some fruit trees have also been planted. 

The Mexican government's infant and family development 

agency is assisting with the cement water system. This 

organization is interested in the project as a model for other 

initiatives throughout Mexico. 

Additional funding has been received from the 

Biodiversity Support Program (USAID), which is adminis

tered by the World Wildlife Fund, the Nature Conservancy, 

and World Resources Institute, for a feasibility and 

sustainability project, in which we will evaluate economic 

alternatives to extractive logging and pulping. 

Dr. Suzanne Nelson will review sustainable nontimber 

forestry resources in the northern Sierra Madre. We will 

then examine existing and potential markets for a few 

r 
Three Who Served 

By Gary Paul Nabhan 

Chairman, NS/S Board of Directors 

The board and staff of Native Seeds/SEARCH wish 

to acknowledge the work and encouragement of three 

very special board members who are retiring from their 

duties. As they return to "seed civilian life," the troops in 

Tucson want to thank them for all their services. 

To claim that most of our staff have fallen in love 

with Anita Alvarez de Williams is not at all off the mark. 

She has been a guardian angel, keeping us in touch with 

like-minded souls among the Cocopah, the Lower 

Californians, and some Sinaloans. She has translated our 

materials into Spanish, shared seeds with pueblos we had 

not formerly reached, and prayed for us when we seemed 

clumsy in our efforts. Bright, insightful, warm-hearted, 

and intuitive-that's the Anita we cherish. 

Diana Hadley had the guts and wherewithal to 

encourage us to take on the Sierra Madre World Bank 

issue. She was key in organizing the first Treasure of the 

Sierra Madre conference as well as the Sacred Lands 

conference which underscored Native American spiritual 

concerns over the construction of massive telescopes on 

Mount Graham. She is a historian, community activist, 

and cultural preservation advocate of the highest level. 

Renz Jennings's humor, business sense, and organi

zational skills were welcomed additions during his brief 

tenure on our board. We hope we can talk him into 

participating again when his duties with the Arizona 

Corporations Commission scale down. How could we 

not benefit from the insights of one who can be elected 

chair of the state public utilities commission while 

maintaining one of the last small farms in Phoenix! 

� � 
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products. Another component of the grant includes a study 

of ecotourism as an economic alternative that might directly 

benefit the Tarahumara people. Finally, Dr. Robert Bye of 

the Botanico Jardin in Mexico City will head up a study of 

an area currently being heavily harvested for basketry fiber 

to assess when and how arts and crafts production might 

overexploit the habitat's resources. The goal of all three 

studies is to assist indigenous landowners with sustainable 

alternatives to logging and pulping. 

SEED SAVERS' ALERT! 
Farmers' rights to save and exchange seed are 

rapidly eroding around the world, and the U.S. is no 

exception. Amendments to the Plant Variety Protection 

Act (HR 2927) now before the House (and already 

passed by the Senate) will eliminate your "farmers' 

exemption" right to sell small quantities of patented seed. 

More important, the amendments would bring U.S. 

law into conformity with international plant breeders' 

rights laws coordinated by the Union for Protection of 

New Varieties of Plants (UPOV). Although the U.S. has 

signed the 1991 UPOV treaty, neither this country nor 

any other has ratified it. UPOV has no farmers' exemp

tion allowing farmers to save patented seed, though 

member countries may provide one. 

Besides the questions raised by the patenting of 

L 
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living organisms, such restrictions threaten to exacerbate .... !J 
crop genetic erosion and the loss of biodiversity. 

The bill will likely go before the House Agriculture 

Committee by the end of June, and then to the floor for 

passage. President Clinton is expected to sign the bill 

into law. Concerned citizens should contact their 

Representatives and House Agriculture Committee 

members NOW. Urge Congressional members to 

preserve the farmers' exemption and to consider the 

broader social, economic, and historical implications of 

their actions. 

For more information, call Rural Advancement 

Foundation Int'!, 919-542-1396; E-mail: EcoNet: rafiusa. 

Tohono O'odham Cowpea (continuedjrom page 2) 
within each cropping system might require selecting 

different branching patterns and pod production from 

different regions of the shoot system. 

Each cowpea type appeared to be better suited to a 

specific cropping system-CB46 to sole crop and the 

Tohono 0' odham cowpea to intercrop. The apparent 

adaptedness of each type to a specific cropping system is at 

least partially due to differences in plant architecture. Thus, 

different types of plants may be better suited to intercrop 

than to sole crop. Improving cultivars for intercrops may 
depend on selecting traits that differ from those that are 

commonly bred into crops intended for use in sole crops. 

1 The illustration of the monoculture bean is adapted from M.W. Adams, 

1982. Plant architecture and plant breeding. Iowa State Journal of Research 

56:225-25A. 



Sustaining Wild Plant Harvests 

By Gary Paul Nabhan 

Native Seeds/SEARCH has long been an advocate of 

diversifying the wild and cultivated foods upon which 

contemporary desert dwelIers depend. Yet how do we 

ascertain whether intensified use of the wild plants actually 

serves to conserve them? 

This thorny problem-and the thorny plants it ad
dresses-was the topic of a recent technical workshop 

which we co-hosted for researchers, businesspeople, and 

conservation policy specialists concerned with the sustain

able use of wild species in dry regions. Practical procedures 

and protocols for evaluating the effects of harvesting 

non timber "forest" products were tested with regard to 

native plants close to our hearts-mesquite, osha (or 

chuchupate), cactus fruit, and Sonoran sabal palms. 

As noted in introductory remarks, in making such 

evaluations, most desert resource managers are far behind 

tropical and temperate forest managers for a very simple 

reason: few desert land managers think of their areas as 

potential sources of nontimber products. 

Despite the fact that ironwood and mesquite bosques 

and pine-oak woodlands can legitimately be considered 

"ancient forests," few resource managers have looked at the 

Gardening at Sacred Mountain 
By Bruce CampbelI, NS/S member 

One day I watched Bill Beaver finish eating a peach 
and then walk over to one of his garden areas. He scraped a 

basin in the soil, planted the pit in the center, set an old 

open-ended coffee can above the seed, and then filled the 

basin with water from a nearby storage tank that caught 

runoff from the roof of the back house. "That will never 

work," I thought. 

Today there is a bearing 7-foot-tall peach tree on the 

spot, one of a number of fruit trees and garden areas around 

Sacred Mountain Trading Post in northern Arizona. This 

wouldn't be surprising except for one thing-there is no 

water there. Fresh water is a 50-mile round trip, and ground 

water is between 1,000 and 2,000 feet deep. No wells there. 

But over the years, Bill has put drains and catch tanks 

around every building and now has a holding capacity of 
perhaps 4,000 gallons. Most of this water the trees. In the 

years that I was there, we had many gardens. lif the season 

was generous with a spring rain or two and then a monsoon 
season, we would have flourishing gardens of corn, beans, 

squash, gourds, amaranth, tomatoes and cucumbers! 

But some years brought unrelenting dry winds in the 

spring and early summer. We would watch unhappily as the 

winter moisture evaporated from the soil. What to do? After 

experimenting with black plastic, wood chips, and straw, 

we found that soft-ball-sized cobbles of the local andesite 

and rhyolite volcanic rock made an excellent mulch. These 

dense, smooth, dark-colored stones would catch blowing 

snow, accelerate the melting of the snow because of solar 

regenerative capacity of their harvestable products. Not until 
the 1970s, when Richard Felger pioneered the compilation 

of commercially utilized desert plants, did the public begin 

to realize that arid lands are bountiful and that their apparent 

barrenness is deceptive. Felger and colleagues have now 

documented more than 1,000 culturally utilized medicinal 

plant species in Arizona alone. And yet we still know 

nothing about how harvesting affects the conservation of 

desert plants. 

To remedy such information gaps, a group of 25 

participants reviewed draft procedures being proposed by a 

specialist group on the sustainable use of wild species of the 

International Union for the Conservation of Nature and 

Natural Resources (IUCN). The group coordinators, Robert 

and Christine Prescott-Allen, led us through this exercise, 

which can be performed by field scientists, market promot

ers, local harvesters, or conservation activists for any 

resource. We learned not only where current information 

gaps may cause problems, but also where differences in 

perception of resource resilience by different evaluators 
require cross-cultural resolution. 

The workshop was made possible by a donation from 

Native and Nature, Inc. Co-sponsors included NS/S, IUCN, 

the Arizona Sonora-Desert Museum, and the Sonoran 

Institute. Mexican, Canadian, 0' odham, Tarahumara, and 

U.S. nonprofits and businesses participated. 

absorption, and concentrate even small amounts of mist, 

dew, or light rains into larger drops of water, giving the 

water greater penetrating power as it rolled off and under 

the stones. We began using the rocks as a year-round mulch. 

About a month before planting, we prepared planting 

basins like the "waffle" gardens at Zuni. Each basin could 

hold several buckets full of water. We placed an open-ended 
quart juice can or an old three-pound coffee can where we 

were going to plant, and then arranged our mulch rocks 
around the cans to completely cover the basin. 

Bill had learned about the open-ended can method 

while living up at Hopi. The cans helped protect the young 

plants from cut worms, pack rats and rabbits and helped us 

remember where we had planted the seeds. I worried that 

they might "cook" the young plants, but they never seemed 

to do so. About a week before planting, we removed the can 

and a few rocks so that the soil would warm up, but we left 

the rest of the stone mulch in place to save the winter 

(continued on page 11) 



Voices of the Land Benefit packs 'em in! More than 450 book lovers joined us in March for a benefit reading by local 

writers. We raised $5,500 to support our conservation programs. Author Barbara Kingsolver greets a fan, while Jim 

Harrison, Leslie Silko, and Gary Nabhan autograph books. Harrison, who pens a column for Esquire entitled "The Raw 

and the Cooked," prepares to sample a local delicacy. 

Doppelganger! 

John Andrews (and his secret twin) replaces old 

windows at Sylvester House with new energy-efficient 

models. The interior of the front house--earmarked for 

offices, library, meeting space, and herbarium-is nearing 

completion and should be ready for occupancy later this 

summer. 
Meanwhile, the spring grow-out gardens at Sylvester 

House are lush with Yaqui Ojo de Cabra (goat's eye) 

beans; Apache Brown-striped sunflowers; Mirasol, San 

Juan and Isleta chiles; Hopi lima beans; Tohono 

O'odham dipper gourds; Pima sorghum; Yaqui calabasa 

(squash); Paiute sweet and Yaqui June corn; Tohono 

O'odham Pink beans; Hopi red-mea ted watermelons; 

Tarahumara pumpkins; Mexican brown cotton; and Mrs. 

Burns's much imitated but never duplicated lemon basil. 

(See page 12 for a look at the tasseling corn and budding 

sunflowers.) 

Gardeners Linda MacElwee and Bob Stone worked 

under a hot spring sun to install a drip-irrigation system, 

which is speeding the growth of the plants in their sunken 

and mulched beds. 
Photos on pages 6-7 by Linda MacElwee. 

Where there's a will ... there's a way to help Native 

Seeds/SEARCH. 

The sophisticated gardener always saves seed from the 

harvest to plant during the following year. The really 

sophisticated gardener selects the hardiest and tastiest crops 

and saves their seeds, knowing that those pleasing traits will 

be passed along to future generations. 

This simple act of selection, repeated generation after 

generation, created the crops we offer ... crops that thrive in 

the difficult growing conditions of the Southwest. The seeds 

in our seed bank are, quite simply, a living inheritance. 

Each of us will leave a legacy behind. If we're lucky, it 

will include a loving family, good friends, and a thriving 

garden. Many of us will show our generosity by remember

ing the causes and organizations that mean the most to us. 

When preparing your will, please remember Native 

Seeds/SEARCH. Your gift will help us preserve the 

agricultural heritage of the Southwest. For example, a recent 

bequest financed our down payment on the Sylvester House, 

which now includes our seed bank and major grow-out 

gardens. Without the funds provided in this bequest, the 

Sylvester House property would almost certainly be an 

apartment complex today. 

If you choose to include Native Seeds/SEARCH in your 

will, please send a note and let us know. Contact develop

ment director Andy Robinson if you have any questions. 

In Memory of Bill Bierce 
Bill Bierce of Tucson, a long-time member and 

friend of Native Seeds/SEARCH, recently passed 

away. As he wished, his family has requested that 

friends and family direct their memorial contributions 

to Native Seeds/SEARCH to support our conservation 

efforts. 

If you wish to make a gift to honor Bill's memory, 

please send it to us at 2509 N. Campbell #325, Tucson, 

AZ 85719. Please mention Bill's name with your note 

so that we can share news of your gift with his family. 
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Thank You for Your Donations 

to Sylvester House 

Many thanks to the 700-plus members and friends who 

have contributed to the Sylvester House campaign. Your 
support keeps the hammers swinging, the paint brushes 
flowing, and the seeds growing. 

An especial thank you to all those who participated in the 
site clean-up over a blistering Memorial Day weekend. 
Ryan Swiss and the other members of Scout Troop 775 
pitched in with their strong arms and good hearts and also 
helped with landscaping work. Thanks to their patient 
pelletizing of wildflower seeds, we're hoping that Sylvester 
House will be ablaze in spring color next year. 

If we've left anyone out of this list of work pary partici
pants, please let us know: 

Ryan, Dale, Carolyn, Jason, Nate, Tyler, and Shannon 
Swiss; Seth and Ben Tucker; Darci, Jaushua, Brandi, Dan, 
and Jeremi Brewer; Betty Ann, Bob, Jennifer, Tom, Emily, 
and Matt Armstrong; LeuDell, Ryan, and Ann Marie Tripp; 
Autumn and Amber Topping; Josh and Mike Richins; Mark 
Salcido, Joanne Jorgenson; Misty Mallonee, and Native 
Seeds/SEARCH staff volunteers. Thank you all! 

Goodness Gracious! 

Great Gobs of Garlic 
Beautiful braids of heirloom 

Purple Queen garlic, organically 
grown for us by the Ugalde 
brothers in Arivaca, Arizona, are 
now available. Garlic is a winter 

crop in southern Arizona, and 
these eye-popping strands of 

purple-striped bulbs are fresh 
from the field. Enliven your 
kitchen and cooking with a braid 
of this fme-tasting garlic now-it 

will not be available in the fall. 

Each braid contains at least 14 
bulbs of purple-skinned garlic. 
Stop by on Tuesdays or Thurs
days to pick up a strand. To order 
by mail, send $12 per strand, plus 
$4 shipping, to Native Seeds/ 
SEARCH, 2509 N. Campbell 
#325, Tucson, AZ 85719. Enclose 
your name and address (street 
address preferred over post office 
box). If you like, we can ship 
garlic braids to family and friends 

as gifts; be sure to enclose a gift message and the recipients' 
names and addresses with your order. Bon appetit! 

Mayo Rug Auction to Benefit 

Sylvester House Renovation 

The silent auction of the beautiful Navajo rug woven by 
Elizabeth Benally and contributed by NS/S board member 

Ben Jones, her nephew, and his family was so successful 
that we now offer another rug to bidders. Dr. Barney Bums, 

a founder and board member, has donated a gorgeous 
woolen Mayo rug woven by Rosa Urea, a Mayo Indian 
living in Sanael, Sonora, Mexico. 

As with Elizabeth's rug, Rosa's work to create this 
weaving began long before the wool reached the loom. Rosa 
not only raised and sheared the white and brown sheep, she 

also spun their wool on a drop spindle, dyed it using natural 
indigo and brazil wool dyes, and wove it with care, artful

ness, and love on a traditional loom. The white, brown, rust, 
and deep blue colors of the rug reflect the earth, sky, and 

spirit of her homeland. 
The rug measures 4-1/2 by 6-1/2 feet and makes a 

dramatic wall hanging, a warm blanket for a double bed, or 

a welcoming rug for your home. The retail value of the rug 
is $450; the minimum bid accepted will be $250. Once 
again, proceeds from the silent auction will support 
Sylvester House renovations and garden development. 

Bids for the Rosa Urea Mayo rug will be accepted 
through August 1, 1994. Serious bidders can request a color 
photo of the rug by writing or calling us at 602-327-9123. 
Please write your bid on a piece of paper along with your 
name, address, and phone number, plus the words "Mayo 
rug auction." Mail it to Native Seeds/SEARCH, 2509 N. 

Campbell #325, Tucson, AZ 85719. You may also call for a 
silent auction update to raise your bid. 

Congratulations to Judi Seaver, a long-time member of 
Native Seeds. Judi was the high bidder for Elizabeth 

Benally's masterfully woven rug. May this work of art 

beautify your life, Judi. 



Your Garden 

From Russ Schleicher, Scottsdale, AZ 
In your 1 994 Seedlisting and 

Monsoon Catalog you illustrate a Corn 

Sheller. I'm an old man born on a farm 

in Pennsylvania. I remember using the 
"com pegs," which we made our
selves-not to shell kernels from a cob, 
but, to tear husks from ears. I made one 
today as I remember it from when I was 
eight or ten years old in 1 9 1 6  or 1 9 1 8 .  
We rubbed seed kernels from dry cobs b y  hand, using 

gloves or a piece of dry cob as a rasp. 

From Carol Kanak, Tempe, AZ 
My spring planting of Tarahumara Blando de Sonora 

corn was a bust-onIy six plants germinated, and they were 

stunted and sickly, producing only tassels, no cobs. I will try 
one more small patch in late July. This was my flrst com 
crop failure. I have six other varieties that I alternate each 
season-third week of February and late July. Even 
Guarijio Red sweet corn does well when planted in 

February in the Phoenix area! 

From Joseph M. Perret, La Crescenta, CA 
In a previous letter I reported that Coban chiles started 

off okay, but never recovered after the first cold spells. The 

wet winter did them in, and I never got any fruit. However, 
the story did not end there. When the plants died, I piled the 
containers one atop the other with the Coban on the bottom. 
As I began preparing them for spring planting, I got all the 

way down to the Coban. Amazingly, it hadn't  died and was 
growing pretty well for no sunlight or care. The leaves were 
small and pale, but when exposed to the sunlight, they 
thrived. The plant is now flowering and bearing fruit, after 
surviving a good four months in storage. 

From Marina Boke/man, Nevada City, CA 
Last year I grew Santo Domingo Ceremonial tobacco 

in a friend's garden and enjoyed a modest harvest of leaves 
about the size of my palm--enough to use for pipe cer
emony and to give to the old Paiute sweat lodge teacher who 
has been my friend and mentor for so many years. 

From Laura-Lyn, Jim, Calli (gourd girl), and Cy Burch, CA 
Apache Brown-striped sunflowers did fairly well 

planted near com, but few seeds developed. Hispanic 
Pueblo Red corn did very well. Harvested a healthy 

amount, enough for our own seeds this year. 
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Apache Dipper gourds did very, very well-a super 
abundant harvest. I believe every seed sprouted. Even here 
in the mid-Sacramento valley foothills (hot, dry climate), 
the plants didn't  really take off until the days hit over 100°. 
This summer was unseasonably cool (mid-80s much of the 
time), and I think we would have had more mature gourds if 
the weather had been more typical. The gourds were our 1 3-
year-old' s  project. People knew our house from the gourds 
growing on the fence. She has sold quite a lot of them for 
$3.00 a gourd. She's already planning to decorate another 
bunch for the fall barter fair. 

The only true failure was the experimental 
Tarahumara Cinco Minutos beans. We planted them in an 
area that had a little daytime shade (perhaps 2 hours). They 
sprouted, but growth was spindly, and they never flowered. 
Could have been the location or our "mild" summer. 

From Bruce D. Watson, Peck, ID 
One word describes 1993-WET! We had a cold, wet 

spring, followed by the wettest July on record. I 'm a farmer, 
and the usual crops we grow produced an average yield, but 
the crops adapted to the Southwest didn' t  mature before the 
fall frosts. The Hopi Black Dye sunflowers looked excel
lent but didn't quite fill the heads. The corn needed another 
2 weeks of warm weather to mature. The amaranth grew to 
about 1 0  inches and flowered but didn ' t  set seed. I 've grown 
it commercially, so I knew it was late, but it usually grows 
to several feet in height. The elk and deer love to eat it. Oh, 
well, as we farmers say, "There' s always next year." 

From Paul Simon, Mulvane, KS 
The area here is know as the Arkansas River low

lands-sandy grasslands, rather drought prone, with 28-38 

inches of precipitation per year, and flooding once every 10 
years or so. I am a member of  the Potawatomi tribe. From 
the NS/S catalog, the items that have done the best here so 
far are Chiapas Wild tomato, White Tepary beans, Blue

speckled Teparies, Hopi Yellow-fleshed watermelon, and 
the Ke:1i Ba:so casaba melon. If the weather and every
thing cooperates, I will get an increase of seed this year. 

From Judith Conrad, Fall River, MA 

I ordered pinon pine nuts from you last Christmas and 
dropped a couple into a jar of water. One sprouted. The 
baby is now 2 inches tall, happily teaching Mexican songs 
to the tomatoes on the windowsill. (That is a literate nut; 
tile pinons we offered were gathered by Zuni and Dine 
people, so we wouldn't be surprised to learn they knew their 



songs; perhaps the Mexican songs were blown in with the 
summer rains---ed.) 

From Luisa Tschotter, MI 

During the "Flood of '93," here in Missouri, we raised 

desert corn, tobacco, squash and chiltepines. We also 
discovered that some of the greens of the desert, such as 

"lambsquarter," are the same critters that grow here (some 

people call them weeds). 
A word about the germination of Rock Corral 

chiltepines. Mine peeked out of the soil in 23 days. Even if 

they do take a long time, I don't get all the fuss about 

changing their habit. They know the climatic conditions 
better than we do. For Great Spirit's sake, let them do their 

own thing! Why do humans always have to meddle with the 

order of nature? 

From Sid Sondergard, Madrid, NY 
Now that everything's up in my greenhouse, I can 

report near 100% germination of your seeds-and I'm duly 

impressed. The Mitla Black beans seem the speediest of 

the lot, but their growth has been surpassed by the vigorous 
Hopi bush beans. Even the sluggish O'odham Browns are 

now putting on their second growth of leaf. I assume I'll 

have to pollinate them by hand, since the greenhouse is 

definitely a closed environment, but I've got my paint

brushes handy if such is the case. (Not needed; beans will 
self-pollinate, although pollinators do visit them---ed.) 

Hopefully, we've passed our last frost for the season, 

but I've been extra-cautious regarding my desert beans 

(and the Corrientes and Tarahumara Pinks). 

This has been an exciting experiment thus far, and I 

look forward to much more of the same in years to come. 
Thank you for your preservation work; I also look forward 

to learning more about the native peoples who have 

developed these strains. 

From Ti Radine, Hansville, WA 
Results of NS/S seeds in the Puget Sound area of 

Washington: Hopi Red Dye amaranth and San Juan Tsile 

chiles did well, but 0% germination of Rock Corral 

chiltepines. Paiute sweet corn grew well but didn't ripen 

any ears. However, I used the pollen to cross with other 
com-will see the results this year. Epazote grew well, and 

Mayo Blusher squash did extremely well-as productive 

as northern winter squash, with 10012-pound fruits. 

From Worth E. Vaughn, Madison, WI 
Rock Corral chiltepin research: About March 1, I 

started 24 different kinds of chiles in pots or flat sections in 

"professional" potting soil that includes some sand, 

vermiculite and fertilizer. They were started in a "green 

room" that gets light from the east, south and west. Fluores

cent and Grolux lights were on for 10-12 hours a day, and 

the flats were bottom-heated by the lights below. Although 

slow, everything gave excellent germination except for the 

Rock Corrals and two rocotto chiles. In any event, I have 

three healthy-looking Rock Corral plants growing in 

containers. They can't go out here until the end of May, and 

I want to bring them indoors at the end of the growing 
season. It took them 6 weeks to reach transplanting stage. I 

wouldn't count on Rock Corral for a commercial operation. 

From Will Barnard 
Last year I ordered the Rock Corral chiltepines in 

order to participate in a germination test. I was working in a 

professional nursery at the time so I utilized the propagation 

greenhouse. Eighteen seeds were planted in flats placed on 

heated beds and misted at regular intervals. The results were 
negative for every seed. After three months I took them 

home to my greenhouse and kept up the watering for several 

more months with no results. By comparison, other peppers 

germinated in about 3-4 weeks. 

I have a 4+-year-old 'chiltepin that I move into my 

greenhouse for the winter. I got almost 800 peppers from it 

last year. For the last 2 years, I have planted whole 

chiltepines in the pot. Last spring I had several multiple 

sprouts come up from the peppers, so I guess the whole 

pepper planting may be a way to get some to grow. 

Bates College Ecology Students Test 

Devil's Claw Germination 

Seri Rudolph, who taught an introductory ecology 

course at Bates College, Lewiston, Maine, in 1992 gave her 

lab students a real challenge: find the best germination

enhancement treatment for devil's claw seeds provided by 

Native Seeds/SEARCH. The seeds are notoriously difficult 

to germinate, and we requested feedback on readers' 

germination results. Rudolph's class experimented with six 

treatments: hydrochloric acid, sodium hydroxide, concen
trated sulfuric acid, potassium nitrate, washing seeds in tap 

water, and mechanical scarification by rolling in a sandpa

per-lined drum, plus an untreated control group. 

Rudolph wrote: "The experience of doing real research, 

to help in an endeavor they supported, was very exciting for 

our students. One problem in introductory lab courses is that 

students frequently go through the motions of doing the lab 
without ever engaging with the question of why they are 

doing it. It's clear from reading the lab reports on this project 

that no such problem existed here: all are very clear on 
NS/S's mission and on how their project fit in. Ths students' 

sense of engagement was the most exciting result of this 
project for me." 

The lab reports Rudolph sent are an impressive testa

ment to the students' efforts. They found that the chemical 
treatments actually hindered germination. The best germina

tion results were achieved when seeds were placed for 2 

days under running tap water (84% germination), followed 

by 12-hour and 5-day running water treatments (both about 
60% germination). (For water misers, NS/S has achieved 
excellent germination rates by soaking seeds for 2 days
ed.) Thirty minutes of mechanical scarification produced a 

46% germination rate. Controls yielded germination rates for 

the different lab groups ranging from about 15% to 56%. 



Book Review 

Living Community 
Living Community: A Permaculture Case Study at Sol y 

Sombra. By Ben Haggard. Sol y Sombra Foundation, 

Santa Fe. 152 pp. 1993. $13.00, paper. ISBN 0-
9639546-0-1. Order from: Permaculture Resources, 56 
Farmersville Rd, Califon, NJ 07830, 800-832-6285. 

Reviewed by Kevin Dahl 

There is a 20-acre estate in Santa Fe where eroding land 
has been healed, where abundant gardens feed and delight 
dozens of visitors each week, and where the promise of 
permaculture design has been achieved on a grand scale. 
This thoughtful book describes with lyrical prose what it 
was like to conceive and construct the marvelous gardens 
and grounds of Sol y Sombra. Written in the clear voice of 
the master gardener and Native Seeds/SEARCH member 
responsible for the project, Living Community is a treasury 
of both practical techniques and philosophical insights 
arising from his experience. 

Permaculture - a contraction of the words permanent 
and agriculture - is a word coined by Australian ecologist 
Bill Mollison to describe sustainable systems of living and 
farming. B en Haggard, with years of experience in natural 
landscape design, had the unique opportunity and resources 
to apply permaculture concepts to Sol y Sombra, the private 
residence of Beth and Charles Miller (also NS/S members). 
Lucky for us, he has paused to analyze the process and 
results, and presents a powerful case study that will greatly 
interest anyone who works with gardens or landscaping. 

The Sol y Sombra landscape - where Georgia 0' Keeffe 
spent the last three years of her life - has blossomed with 
new gardens and projects, becoming a laboratory and 
showcase of sustainability. With the Miller' s support, and 
with the collaboration of many landscape workers, the 
transformation has been incredible. For instance, in three 
years more than 150,000 trees and shrubs were planted on 
Sol y Sombra' s 20 acres.  

The reader soon appreciates Ben's love of plants and 
gardens, and his understanding of how gardens can posi
tively affect people. "A good garden is a place where 
people find peace, dignity, self-reliance, and possibilities for 
constructive and responsible action . . . .  Those who touch and 
are touched by the earth know that the planet is in distress. 
Gardens are places where individuals, with rolled-up sleeves 
and gritty fingernails, take small, powerful steps to initiate a 
process of healing." 

The work at Sol y Sombra goes beyond gardening. It 

includes constructed wetlands for water treatment, innova
tive parking lot designs, and planning for maximum wildlife 
and diversity. Even the method in which the work was 
undertaken is studied from a permaculture perspective, and 
we learn something more about applying the laws of natural 
systems to the ways of human activity. A wise and fascinat
ing book, Living Community is as rich and diverse as the 
landscape at Sol y Sombra has become. 
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News & Notes 

Native Seeds and Native Farmers o n  PBS series "The 

New Garden." New Mexico Field Manager Brett Bakker 
and Calvin Aragon, director of the Traditional Native 
American Farmers Association, are featured on a segment of 
the PBS series "The New Garden." The series highlights 
gardens featuring permaculture designs, organic solutions, 
and other alternative approaches. Brett was filmed in the 
Native Seeds garden at Shepherd of the Valley Presbyterian 
Church in Albuquerque, while Calvin welcomed the series 
to his home and dry-farmed field at Acoma Pueblo. The 
segment will air August 14 or later; check with your local 
PB S station for the date and time. Another segment features 
the Sol y Sombra permaculture community (see book 
review at left). 

Native Seeds is closed to the public in August. Until then, 
we are open every Tuesday and Thursday from 10 a.m. to 
4 p.m. for visits to our museum and purchases of catalog 
items. Our regular schedule of opening will resume in 
September. 

A gift of Heirloom Bean Soup Mix will be sent to mem
bers who join or renew their Native Seeds/SEARCH 
memberships at the Family rate of $35 (or one of our higher 
rates). This delicious and beautiful soup is assembled by 
volunteers here at NS/S. It contains Anasazi beans, Pima 
limas, Cranberry beans, Maycobas, Yellow-eye beans, and 
several other varieties, plus a chile pod, a packet of heir
loom herbs, and cooking instructions. To support our 
important conservation work and receive an authentic taste 
of the Southwest, please use the membership form on page 
1 1 .  If you recently renewed your membership at the basic 
rate and would like to upgrade it to receive a bag of Heir
loom Bean Soup Mix, contact Andy Robinson at 602-327-
9123. 

Volunteer opportunities. Native Seeds/SEARCH depends 
on a wonderful and varied group of volunteers for help with 
mailings, office work, seed cleaning and packing, and many 
other tasks that keep the organization running.  B eginning in 
September, Wednesdays will become our regular volunteer 
day at the main office at Tucson Botanical Gardens. 
Volunteers who can help with gardening, landscape mainte
nance, and seed cleaning at Sylvester House may schedule 
convenient times on Tuesdays, Wednesdays, and Thursdays. 
To join our fellowship of volunteers at either the main office 
or Sylvester House, please call Nancy Wilson at 327-91 23. 

Hail and Fare-Thee-Well. Garden manager/photographer 
extraordinaire Linda MacElwee and Sylvester House crew 
member Andy Balestracci have gone adventuring to 
Colorado for the summer, and then-who knows? Happy 
trails to you both till the desert calls you again. 

Henry Soto has joined Bob Stone in the Native Seeds 
gardens. Henry has landscaping and gardening experience 



Notes & News 

and is a student at the University of Arizona in Renewable 

Natural Resources-wildlife and fisheries. He is also active 
in the Student Environmental Action Coalition, which is 
fighting for Mt. Graham. 

NS/S 1993 Annual Report, outlining our accomplishments 

for the year and honoring the 1 50 volunteers who helped 
make these achievements possible, is now available. If 
you'd like a copy, please call or write us. 

USDA National Agricultural Library has published New 

World Plants and Their Uses: A Guide to Selected Litera
ture and Genetic Resources 1980-1993, a very attractive 
bibliography and listing of germplasm and data resources on 
useful New World plants. This and other Native American 
resources are free to agricultural researchers while supplies 
last by sending your request and a self-addressed label to 
USDA, National Agricultural Library, Reference & User 
Services Branch, Room 1 1 1 , NAL B uilding, 10301 Balti
more Blvd., Beltsville, MD 20705-235 1 .  

Juanita Ahil. Native S eeds/SEARCH has joined the 
Tohono 0' odham legislative council and many other groups 
and individuals in asking that the new visitor center now 
under construction at Saguaro National Monument West be 
named to honor the late Juanita Ahil. Juanita welcomed 
visitors of all cultures to her annual saguaro harvest camps 
in the park, which is sited on traditional O'odham gathering 
grounds. So far, the National Park Service has refused to 
back the proposal. NS/S staffer Felipe Molina also corrects 
our tribute to Juanita in SN 43: He remembers weeding 
Marana cotton fields with Juanita; cotton, he reminds us, is 
not harvested till fall. 

Sacred Mountain  (continued from page 5) 
ground moisture we had been nursing along. We staggered 
the plantings over a period of several weeks. At our 6,000-
foot elevation, we might lose the first plantings to a spring 
frost or the third planting to an early end of the season. 

June was usually a dry month, often with winds 
blowing in from the west, rising over the San Francisco 
peaks, and then slamming down into Deadman' s  Flats and 
Sacred Mountain. Out in the exposed gardens, we built lean
to wind breaks around the west sides of the basins. These 
were only about 2 feet high, j ust enough to deflect the wind 
around the young plants, but not so high as to block out any 
diagonally blowing rains from a brief cloudburst. 

One day we found some old 55-gallon drum lids down 
in the dump and realized that these would make excellent 
hail shields. We placed the lids on tripods and weighted 
them down with rocks. The lids also acted as partial shades 
and shed light rains into concentrated dripping runoff. 

And so, with the young corn, squash and gourds off to a 
good start, we waited through June for the summer rains. 
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Spring gardens at Sylvester House-Gardener Bob Stone tends Tarahumara Calabaza Amarillo growing 

next to a stand of Paiute sweet corn. In the foreground: Apache Brown-Striped sunflowers, Yaqui squash, 

and a bed of research beans being tested for day-length sensitivity. Photo by Linda MacElwee. 
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