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Excerpted by Mahina Drees from a report prepared by Dan Parker 

In January 1988 a joint project was initiated by Native 
Seeds/SEARCH and Indian Springs Ranch to conduct open field 
grow out trails of cultivars from NS/S's collection with commercial 
potential. The main objectives of the project were to increase the 

available quantity of seeds of these cultivars and to collect as much 
information as possible on the field cultivation of these traditional 

crop varieties. 
The location of these grow out trials was about 15 miles 

west of Safford, Arizona, in the Gila River Valley at an elevation 

of approximately 2800 feet. The site is low desert river valley, and 

NS/S varieties collected from low desert locations were used 

whenever possible in these grow out trials. 

A total of 20 NS/S varieties were tested during the 
project: 5 corns, 3 lima beans, 6 tepary beans, 4 squashes and 2 

melons. No chemical fertilizers, pesticides or herbicides were used. 

Three different field locations were used for the trials. No soil 

samples were analyzed, but all were silty clay loams. 

Field"1 has been under cultivation of conventional crops 

(cotton, alfalfa, etc.) for seyeral years, with alfalfa grown the last 
three years. Our planting occurred only 2-3 weeks after plowing 

the alfalfa under, which caused all the trial plots to be very weedy 

during the 1988 crop cycles. 'ne soil at this field, approximately 

1/4 mile from the river, has better moisture retention than the other 

two sites due to the organic matter from the previous alfalfa crop. 

Irrigation of this field is Gila River water. 
Field 2 was cleared from desert two years ago and had 

been planted in cotton for one season. Field 3 was recently cleared 

desert and had never been planted in an agronomic crop. Manure 

from a local dairy was applied and incorporated into both fields 

before planting the native crops. The soil in these fields, approxi

mately 1-1/2 and 1-1/3 miles respectively from the river, had very 
little moisture holding capacity because of lack of organic matter. 

Irrigation is from nearby wells. 
The following is a crop by crop sununary of each variety 

tested. 

Linda Parker inspects chapalote corn. Photo by Martha Burgess. 

CORN, Zea mays 
All corn was mechanically planted at the rate of 14,500 

seeds/acre at 12" spacing in 36" rows. All experienced earworm 
damage estimated at 5-10% of yields. 

ISLET A BLUE CORN 
Blue flour corn collected from the Isleta Pueblo, near Al

buquerque, New Mexico, was planted on April 23 in Field 1. On 
July 1 standing plant densities were estimated by random row 
counts to be 11,600 plants/acre. Tasseling and pollination occurred 

during the last two weeks of July and the first week of August. 

Lots of viable pollen was released which produced good kernel fill 
on developing ears. The corn did not appeared stressed at any time 

during the crop cycle except for the normal mid-day heat stress. 
The crop was irrigated six times. It is believed that the planting 
date could be delayed 2-3 weeks (to the middle of May) and still 
harvested at approximately the same date (October 7) because very 

little growth occurs in the cool weather at the end of April. 

Continued on Page 6 



The Three Sisters 
This beautiful illustration and story is contributed by the 

Bear Tribe. In sending it to us, Mimwn Osha writes, "The story is 

not ours. It began as an old Iroquois story, and I honestly can't 
vouch for its resemblance to the original. However, it's still a good 
story, read from a book many years ago. That circumstance seems 

to imply permission to repeat it." The illustration will be available 
soon on T-shirts; for details, write The Bear Tribe, p.o. Box 9167, 
Spokane, WA 99209-9167. 

In long-ago times, the people of the Eastern Woodlands 
lived in abundance and in harmony with Mother Earth, and learned 
about life by watching and listening to her voices. Most of the 
time, they took what they learned, and lived as well as they could, 
accordingly. Sometimes there was wandering from this ideal, but 
even then, Creation would be able to help the people find their way 
back to a good path. 

There were three girls who wanted to visit relatives in 
another village. It happened they were sisters, born to the same 
mother. Nonetheless, the three girls had not learned to get along. 
They were always quarreling, disagreeing, arguing, criticizing each 
other. They didn't need a reason to treat each other this way; they 
just did it. They had very few friends, but they did have relatives, 
and when they began to wish for companionship and the warmth of 
other humans, they visited their relatives. It was a morning's walk 
to the village where their relatives lived. 

One day they started out toward the other village. It was 
a wonderful day, and there was no reason not to pass it pleasantly. 
Inevitably, it was not long before the girls began finding fault with 
each other, and disagreeing. One girl felt it was a wonderful day 
because the sky was clear, the sun was warm, and the breeze was 
gentle. Another girl said no, it was a wonderful day because they 
would see their aunt, and it didn't matter what kind of weather it 
was. The third girl said they were both wrong - the day was won
derful because they were blessed with life and health and the 
beauty of Creation. Yes, these girls could quarrel even over this! 
Before long, they had raised their voices at each other, each girl 
claiming to be wiser and more sensitive than the others. Each 
accused the others of being narrow-minded and shallow. 

The girls walked and fought most the morning. An hour 
before they reached the village of their relatives, they became so 
loud and angry that the people of the village could already hear 
them. "Oh, no," they moaned. "It's those three girls. Why do they 
have to come here?" 

In the village, an old woman came out of her lodge. She 
could hear the girls, and she couldn't stand the noise coming from 
the woods. She stood in front of her lodge waiting. The girls were 
very involved in their quarreling, and they didn't notice the old 
woman until they were almost at her house. The old woman's stern 
look startled them. 

"You girls come here," the old woman said. She meant 
business. 

The girls quietly obeyed. It was the way of their people 
to respect the grandmothers. 

The old grandmother took the girls inside her lodge. 
"Look this way," she instructed, and she led them to an opening 
that served as a window. "Look out there, now, and tell me what 
you see." 

"That is your garden," they answered. "It is growing 
well." 

"Tell me what you see in the garden. Tell me how it is 
out there," urged the old woman. 

"There's tall corn, Grandmother," said one of the girls. 
"Its roots are in the earth, but its tassels reach high toward the sun 
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and wind, and it is growing good food for the people." 
"And there are beans," said the second girl. "They are 

growing with the corn, and their vines wind around the tall corn 
stalks. I cannot tell which plant is holding the other up, but the 
beans are also growing good food for the people." 

"And squashes are growing there too," said the third girl. 
"Their beautiful big leaves shade the moist earth to keep the water 
in, and it helps the corn and beans to grow. And these vines are 
also growing good food for the people." 

"You are right," the old grandmother said. "All three of 
you have told part of the truth, and only when each of you had spo
ken was the whole story told. Like the three sisters growing in the 
garden, the corn, the beans, and the squash, each of you has a gift 
for the people. Your gifts will not ripen until their fullness, though, 
unless you do as the plants do, and help each other, and grow 
together. 

"And now," she said, "I have a gift for you. It is only one 
gift for the three of you, so you must learn to share, and you must 
not quarrel over this gift, for it is a reminder of the lesson you have 
learned today." 

Out of the birchbark basket, the old woman drew a belt 
of wampum beads made of pure white shell. 

"Take this belt with you now, whenever you are 
tOgether, or whenever people can't find harmony with each other. 
It will give you strength to help them. You will not bicker with 
each other any more, because every time you do, one of these 
beads will turn black and spoil the belt. When people see that even 
you three girls can learn to love and help each other, they will be 
inspired by your example." 

Many peoples on this continent of Turtle Island still 
grow the three sisters together in their gardens, just as their ances
tors did in ancient times. 

That is the story of the Three Sisters. 
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1988-89 Annual Report 
The last year was a time of hard work and expansion for 

Native Seeds/SEARCH, as we finished a farm-sized growout 
project, expanded into greater office space, and added board 
members and more paid staff time. Two public events, the Fiesta 

de los Chiles and San Juan's Day, were repeated with great suc
cess. A new study on Hopi seed use was begun. Membership and 

budget grew at a steady rate, and we recently received a sizeable 

new grant to help us deal more effectively with our seed collection. 

This annual report covers our activities from July 1, 1988, through 

June 30, 1989, the sixth year of NS/S 's existence. 

Office, Board and Staff Expansion 

Tucson Botanical Gardens has rented to us two more 
offices in a building adjacent to our existing offices, effectively 

doubling our working space. Sighs could be heard when staff dis
intangled from each other and everyone was able to meet with 

people without involving the whole staff when we expanded 

offices in January. Air conditioning was installed on one of our 

two building so that seeds can be stored there and consolidated 
from people's homes where they had been stored previously. 

The Board of Directors expanded further this year (last 
year it grew from four to nine) to twelve, in part to allow greater 

participation from staff and Native Americans - two from each 

group have been added to the board - and in part to generate 

greater involvement in policy decisions. 

Using thresher to clean tepary beans Photo by April Baisan. 
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Changes during this period included more paid time for 

our entirely part-time staff to reflect expanded responsibilities. 

Kevin Dahl became Assistant Director and has almost become our 
first full-time staff member by working four days a week. Educa
tion Director Martha Burgess doubled her time to two days a week 

this year. Curator of Collections Linda Parker is now receiving pay 

for three days a week. Junie Hostetler has become mail order 

manager, and during the spring and summer Jim Murray has been 

an office intern. 

Fiesta de los Chiles 1988 
With the second annual celebration of chiles as a 

gardening/culinary/handicraft wonder, we think we've created a 
fme new tradition. It was a colorful, bustling weekend of great 

foods, piquante ice creams, hot musicians, and all of our NS/S 
products for sale to help Tucson develop a taste for the traditional 

as well as innovative home gardening and cookery. With the help 

of many wonderful volunteers we netted surprisingly good 

revenues and introduced many new folks to the importance of our 

conservation mission. Mark your calendars for Sat.-Sun, Oct. 21-
22, 1989, for this year's fiesta. 

San Juan's Day 
A celebration in honor of the traditional planting season 

and in the hope of rain, San Juan's Eve was held on June 23 at the 

Tucson Botanical Gardens. More than 300 people attended, 

enjoying an evening of fine entertainment. Before dark, our 

demonstration garden , education office and sales tables were 
crowded with visitors. When night fell, children led the festivities, 

singing planting songs, shaking com tassels and Hopi gourd rattles 

which they had made. Director Mahina Drees graced us with a 

song written in honor of San Juan's Day, and President Gary 

Nabhan shared salient passages from his new book, Enduring 

Seeds. Educator Rick Gagnon told coyote tales and songwriter Ted 
Ramirez shared deep feelings about the rainy season through voice 

and guitar. The highlight was the family stories and O'odham 

songs from Danny and Florence Lopez, followed by the Desert 

Indian Dancers ofWa:k (San Xavier), who blessed the soil by their 

presence, their white birds and clouds calling the monsoons. A 

glad culmination of the evening was their invitation to everyone to 

join in dancing, beating the ground in rhythm to (in Danny's 

words), "shake some rain out of the sky." Four days later the first 

drops in months had begun to fall. Our thanks to all the wonderful 

volunteers who helped serve our special ice cream flavors and 

Mexican fruit drinks, and who helped at the sales tables. Muchas 

gracias also to Sonoran Permaculture Association, Tucson Organic 
Gardening Club, Morning Sun Children's School, SA WARA, and 

Growing Connections for the planting information and hands-on 

displays they shared with the public. 

Hopi Seed Study 
In the summer of 1988, Pioneer Hi-Bred's Educational 

Foundation gave NS/S a grant for research on the Hopi Reserva

tion in northern Arizona. The research is to describe diversity in 

the Hopi farming system in terms of the Hopi farmers' crop 

repertoires, and to determine what proportion of those are 

traditional Hopi crops. NS/S staff Daniela Soleri, David Cleveland 

and Gary Nabhan are conducting the research. They have inter-



Annual Report, continued 

viewed more than 50 households from Second and Third Mesas 
and Moenkopi to date. 

Insights into the crop genetic diversity used by Hopi 
farmers today and the persistence of Hopi varieties in particular, 
will be useful to the Hopi people as an assessment of the condition 
of their own crop genetic resources. Limited comparisons of our 
findings and those of ethnobotanist Alfred Whiting, who did 
similar work in 1935, may also provide insights into changes in 
Hopi crops. In general, this research will contribute to current dis
cussions of farmer-managed genetic resources. The research and 
analysis will be completed by the end of 1989. 

Seed Collections 

Not many new collections were made in this period due 
to our organization's expansion, tight money, the effort we were 
putting into the Farm Project, and droughts. Recognizing the need, 
we have obtained funding for more collection trips this fall. 
Mahina Drees and Barney Bums made several finds in Mexico, 
including drought-hardy Mayo watermelons, chile chilaca, 
Tarahumara black pintos and a warty Mayo gourd. Gary Nabhan 
made collections of jack beans from Aknos, a wild tomato from the 
dry sUbtropics of Tamaulipas, rare Turner's wild cotton from an 
area in Bahia San Carlos that is being developed, and prickly pears 
from the Chihuahuan Desert. 

Last fall we received the collection of Darrell Robeson 
who owned Dharma Farm in Isleboro, Maine. His mother wrote to 
us as a request from Darrell who died in June 1987. The collection 
of heirloom beans, peas, corns and other seeds weighed more than 
80 pounds. The genetic diversity within the seeds, especially the 
beans, was remarkable. Some of the collection was of Native 
American origin in the Eastern, Southern and Midwest regions of 
the United States. But because the majority of the collection came 
from outside our region, we sent the collection as a whole to the 
Seed Savers Exchange in Decorah, Iowa. 

Seed Bank 

Until recently, NS/S seed collections were kept in two 
separate locations: rare and small quantities of seeds were housed 
at our offices at the Tucson Botanical Gardens and the bulk of our 
seeds for sale were stored at Mahina Drees' residence. Our office 
expansion at TBG has enabled us to bring together the two. The 
consolidation process has included making sure a representative 

Santo Domingo Blue Corn, Farm Project, May 21,1988. 
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sample of each collection is permanently stored in a freezer. The 
bulk will continue to be stored in lidded buckets or jars in our 
(newly installed) air conditioned building. 

Recording all information about each collection, or ac
cessioning, is a vital step to maintain our collection. Pertinent 
cultural information about each is kept in our records and a number 
assigned to designate each specific collection. This past year we 
have made great strides in consolidating this information and have 
begun to enter it into a computer database. 

Seed Distribution 
Seeds were donated to a number of Native American 

farmers and other worthy projects and researchers, including 
Havasupai, Pima, Tohono O'odham, Kickapoo, Cocopa, Warijio, 
Mayo, Yaqui, Hopi and Navajo farmers. 

The majority of our seeds are distributed by mail order 
sale through our catalogs. Some are available through the Tucson 
Botanical Garden gift shop. Last fall seeds were sold during our 
participation at the Harvest Bazaar at the Arizona-Sonora Desert 
Museum. In the Spring, we held a Seed Sales Day at our Tucson 
Botanical Garden office and seeds were available at the San Juan's 
Fiesta. Sales in the first quarter 1989 were up 30 percent over last 
year. 

Farm Project and Growout 
The Farm Project enabled us to grow out greater 

amounts of several varieties, some of which we offered for sale in 
bulk amounts in the 1989 Seedlisting (see article in this issue for 
more about this project). The Grower's Network in 1989 has ex
panded to almost 40 gardeners in the Southwest. For the first time 
we are asking growers to file a report on each seed crop. 

Publicity 
Articles in national publications - Organic Gardening , 

Sunset, New York Times, Harrowsmith, Fine Gardening, Seed 
Savers Exchange and New Alchemy - brought numerous 
inquiries and catalog requests. Gary Nabhan featured NSjS 
prominently in an article on saving Arizona's endangered plants in 
March Arizona Highways. NSjS was also mentioned in regional 
publications like California Life, Texas Monthly, Journal of the 

Southwest, Arizona RepUblic, Tucson Guide and the Tucson 

Citizen. 

Publication of Gary Nabhan's new book, Enduring 
Seeds, also generated much interest in our work. Rosalind Creasy 
also featured NSjS in a chapter of her lovely book, Cooking from 

the Garden. 

Demonstration Garden 
Our demonstration garden at the Tucson Botanical 

Gardens continues to serve as a primary growout site for renewing 
seed stock from our growing seed bank, and to demonstrate 
traditional techniques. The growout increases aging collections and 
allows preliminary evaluation of basic characteristics such as 
growth habit in the low desert of southern Arizona, time to 
flowering and harvest, fruit and flower type, and daylength 
sensitivity. Last summer the small arroyo directed rainwater into 
the floodwater field to water late sununer crops. Another tradi
tional feature, the sandstone Hopi terrace beds, were used for 
growout of NSjS chile collections, just as the terraced gardens 
below Hotevilla are primarily devoted to intensely managed chile 
production. 

I 
I 

1 

� 
I 
I 
t 
I 



Workshops & Presentations 

Since the summer of 1988 the demonstration garden has 

been used as the site for four NS/S planting workshops by Daniela 

. Soleri, attended by a total of more than 90 people. During the 
workshops Daniela explained the techniques and crops used in the 
garden and demonstrated low-cost, dryland-adapted gardening 
methods. 

Gary N abhan participated in a Seeds of Change 
conference at the Smithsonian Folklife Center in Washington, 
sponosored by that organization and the Cornell University Indian 
Studies Center. He also gave a talk on NS/S work in a special 
symposium on in situconservation at the Society of Economic 
Botany meetings in Knoxville, Tenn., and at Navajo Community 
College. Gary also gave presentations on our work at the First 
Latin American Symposium on Plant Genetic Resources in 
Santiago, Chile, and to IBPGR and FAO staff in Rome; surpris
ingly, NS/S was known in both places. 

David Cleveland participated in a American Association 
for the Advancement of Science symposium in San Francisco. 

In the past year the NS/S slide-tape program, "Planting 
the Seeds of Endurance," has traveled widely, including: Soil 
Conservation Service meetings in Reno, NV; talks by Gary 
Nabhan in Chile and Washington, D.C.; a National Park Service 
Symposium; the 4-H of Bouse, AZ; the Mensa group of Sierra 
Vista; Tennessee State Univ. Geography Dept.; and the Organic 
Gardening Club of Southern California. Education Director Martha 
Burgess gave 12 presentations complete with slides and show-and
tell materials to garden clubs and educational groups. She spoke to 
the San Xavier Tohono O'odham Elderly Program and at a 
pcrmaculture workshop at San Xavier. As part of the Federal 
Impact Aid Program, she presented O'odham agricultural 
traditions to O'odham children at San Xavier. We responded to 
many organizations requesting in-depth information, specialized 

garden tours, photographs and hands-on specimens of native seeds, 
including Mesa Verde National Park, World Monitor magazine, 
Texas Gardening, Pueblo Grande Museum, New Pascua Village 
Yaqui Education Program, Dr. Florence Shipek who works with a 
number of Native American tribal groups in southern California, 
Winona Living History Garden, and the International Arid Lands 
Seminar on National Parks and Recreation Areas. 

A Pima Basket 
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Membership 
A net increase of 507 people have joined NS/S during 

this period, bringing our membership to more than 2200 members. 

Within this total, 147 are lifetime members, 231 are contributing 
members. More than 150 Native Americans, media contacts and 
low-income participants receive their membership free-of-charge. 

Finances 
This reports on our last full fiscal year, Jan. I, 1988, 

through Dec. 3 1, 1988. Total income of $97,400 exceeds expenses 
of $84,500 due to grant money received during this time period 
that will be spent later. 

Gross income came from following sources (rounded to 
nearest hundred, less than 100 not included): Sales $37,100, Grants 
$ 16,400, Associate Dues $ 16,400, General Contributions $1800, 
Workshops $800, San Juan's Day $6300, Chile Fiesta $11,400, 
Land Fund Contributions $8800. 

Significant expenses by project (also rounded to 
hundreds were): Conservation $7700, Farm Project $ 11,500, 
Workshops $700, San Juan's Day $3200, Chile Fiesta & Harvest 
Bazaar $5400, Hopi Project $ 1400, Education $6800, Associates 
$7400, Fund Raising & Publicity $2800, General Administration 
$9500, Seed & Other Catalog Sales $21,400, and Publications 
$6800. 

Grants 
In March 1989, Educational Foundation of America gave 

NS/S a grant totalling $30,000. This money will go toward 
upgrading our systems in a manner that will better systemize the 

collection, management and redistribution of native crops. 
Specifically, the grant funds 1) more collection and redistribution 

trips to the Mt. Pima and New Mexico Pueblos, 2) a new Macin
tosh computer system 3) increased staff time, 4) our office expan

sion and 5) improved seed storage. 
Pioneer Hi-Bred and Wallace Genetic Foundation funds 

also supported NS/S activities over the 1988/89 interval. 

Land Fund 
Originally this fundraising effort had a twofold purpose: 

first it would obtain an office in Tucson and later would be used to 
purchase rural land for a permanent farm site. But now that Tucson 
Botanical Gardens has generously made more office space 
available to us, we have begun to work toward a farm. Board 

members Gary Nabhan and Barney Burns make up a committee 
that is defining the criteria we will use to choose a site and will be 

looking at potential locations. The current amount in this fund is 
$ 10,400. 



.Farm Results, continued 
The harvested corn was a nearly pure strain of blue corn 

with very small amounts of red and white kerncJs. The entire plot 
of corn was very weedy, but weeds probably did not reduce yields 
except for some areas where the crop was abandoned due to poor 

stand and very heavy weed infestation. Also there was a relatively 

small but significant loss to Javalina in the northeast corner of the 

field. 
At maturity the plants averaged approximately 7' tall 

with several tillers common to open pollinated, non-hybrid corns. 
Allowing for tillering and compensating for germination and emer

gence losses, a standing plant population density of 15,000-17,000 
plants/acre would be recommended for maximized yields under 

adequate soil conditions and proper irrigation frequency. Produc

tion potential is estimated at 2,000 lbs./acre. 

SANTO DOMINGO BLUE CORN 
Blue flour corn collected from the Santo Domingo 

Pueblo, near Albuquerque, New Mexico, was planted on April 19. 
On June 30 standing plant population density was estimated at 
6,400 plants/acre by random row section counts. Tasseling and 

pollination occurred during the last three weeks of JUly. Very little 
viable pollen was produced and the tassels appeared dry and 

strawlike, probably caused by the low moisture retention of the 

light soil in Field 3 or improper timing of the irrigations, especially 

during the critical pollination period. 

This dry pollen dramatically reduced yields. The bottom 

half of the field produced almost no ears of corn indicating 
inadequate irrigation. Average plant height at maturity was 

approximately 6' in the headwater half of the field and 2-3' in the 

bottom half of the field. Between irrigations the plants appeared 
stressed due to heat and low soil moisture. 

Harvesting was mechanically performed on October 1. It 

is difficult to access the production potential of this cultivar due to 
the conditions and irrigation problems encountered in Field 3. The 
harvested corn was a nearly pure strain of blue corn, but contained 

less blue pigment than the Isleta Blue variety. 

HISPANIC RED CORN 

Hispanic Red flour corn collected from Velarde, New 

Mexico, was planted on April 21 in Field 2. On June 24 standing 

plant densities were estimated by random row section counts to be 

7050 plants/acre. Tasseling and pollination occurred during the 

first three weeks of July. Most tassels were dry and strawlike and 

very little viable pollen was released which greatly reduced yields. 

It was harvested on September 23, but later planting to obtain 
lower heat levels at pollination might improve production of this 

relatively faster corn. 

Yields were also reduced due to low plant density caused 

by uneven wetting of the soil during initial irrigation. Seven total 

irrigations were made. Due to the soil conditions, timing and irri
gation problems the production potential of this variety cannot be 

While this excerpt includes most of the highlights of what 

we learned at the Farm Project, Dan Parker's full report has 

more detailed information that may be of interest to persons 

considering farm-sized use of these varieties. Copies are 
available for $2 each to cover copying and postage 

expenses. 
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estimated. 500 lbs. were mechanically harvested. 
Although only red kernels were planted, significant 

amounts of blue, white, and yellow kernels were present in the 
harvest. The majority of harvested kernels were red and could be 

ground to produce a grayish-red colored corn meal 

CHAPALOTE POPCORN 
Primitive brown colored flint corn from Sinaloa, Mexico, 

but originally obtained from the USDA Seed lab, was planted on 

June 23 on 1.9 acres of Field 2. Precise fitting planter plates were 
not available and a high percentage of double seed drop occurred. 

There was obviously a poor stand and a much lower than desired 
plant density due to incomplete wetting during initial irrigation. 

Only three irrigations were made. 

Pollination occurred during the first three weeks of Sep

tember. Pollination was much more complete than in the Hispanic 

Red Corn at the same field location, probably due to the later polli
nation during less heat, more humidity, or more appropriately 
timed irrigation during the critical pollination stage. 

Overall yields were reduced because of the low plant 

density and wind and rain during the third week of October which 
caused lodging in a significant number of plants. 

The production potential of this variety cannot be 

estimated due to the field conditions of the test plot, the low plant 
density, and the incomplete partial harvest on November 11 to 

December 3, but a large percentage of the plants produced two 

moderate sized ears per plant and the yield potential could be 

relatively high for pinole production. 

COCHITI POPCORN 
This multicolored popcorn collected from Cochiti Pueblo 

near Albuquerque, New Mexico was planted in Field 1 on June 23. 
This 0.9 acre plot was very weedy at the time of planting. The tops 
of the ridges were harrowed and some weeds were knocked down, 

but the plot section should have been reworked before planting. 

Yields were effected by the weeds. 
Irrigation for germination was very uneven. This caused 

different parts of the plot to be in different stages of the crop cycle 

at different times. Due to the field conditions during the crop cycle, 
the production potential of this variety cannot be estimated. 

The corn was hand harvested on October 4-21, on the 

ear, while still wet and then allowed to dry. The corn had to be 

harvested while wet because of increasing losses to earworm, mold 
(due to a fall rain), and animals. Earworrn damage was greater in 

this variety due to the small sized ears. 

LIMA BEANS, Phaseolus lunntus 
Three varieties - Hopi Red, Pima Beige and Hopi 

Orange - were planted in Field 1 on April 26 with a manually 
operated push type garden seeder. Plant densities of 6"-8" between 
plants in 36" rows (approximately 24 lbs. seed/acre) are recom

mended. These are sprawling type bean plants that spread into the 
adjacent row. 

Initial flowering started during the third week of July and 

continued until frost in late fall. Lima beans have indeterminate 

growth and will continue to flower and set pods as long as the 

weathers permits. The earlier pods will turn brown and dry and 

will dehisce, releasing the seeds on the ground, while at the same 

time new flowers are present and new green pods are being set. In 

a commercial situation the entire crop would have been one time 

mechanically harvested at peak production, approximately 5 
months after planting. 
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MEMBERSHIP SURVEY 

INSTRUCTIONS: Please fill out and return to Native Seeds/SEARCH, 2509 No Campbell 
Ave 0 #325, Tucson, AZ 857190 Include your name only if you wisho Thank you for filling 
this out - it will help us evaluate our effectivenes,s and make changes for the betero 

10 Please rank the importance (1 highest, 10 least important) of the type of article in 
The Seedhead News: 

Book reviews 
___ Upcoming events 

Genetic issues 
___ Gardening advice 
___ Collection trips 

___ Recipes 
___ Annual report 

Historic Native American farming 
Current Native American farming 

===Seed-Saving information 

20 Where did you first learn of Native Seeds/SEARCH? 
ConferenceD 

Special eventD 
Can't rememberD 

TV-radioD NewspaperO 
MagazineO FriendD 
other _____________________ D 

30 How many years out of the last ten 
(if none, skip to question 10) 

years have you had a vegetable garden? 

noneD 3-4 yearsD 
1-2 yearsO 5-6 yearsO 

7-8 yearsD 
9-10 yearsO 

40 How many times have you ordered NS/S seeds? 
neverD 2-4 timesD 

50 Have 
(if 

one timeD 5 or moreD 

you ever saved seeds you've harvested 
no, skip to question 9) 0 0 

from NS/S crops? 

If yes, from how many NS/S crops have you saved seeds? 
oneD 6-9 varietiesD 

2-5 varletiesO 10 or moreD 

60 Have you shared seeds harvested from NS/S crops with others? 
(if no, skip to question 9) 0 0 0 0 0 0 0 0 0 0 

If yes, how many times have you distributed NS/S seeds? 
1-5 times[J 11-20 times[J 

6-10 times[J more than 20[J 

70 Do you use other heirloom seeds? 

80 Do you practice organic gardening? 

90 How long have you been a Native Seeds/SEARCH member? 
less than 1 yearD 2 yearsD 4 yearsD 

one yearD 3 yearsD more than 40 

100 What is your age? 
under 25 yrsD 

25-340 
35-440 
45-540 

55-640 
65 or overO 

110 What part of the country do ,�ou live in? 
SouthwestD CaliforniaU Midwest[J 
NorthwestD East coastD TexasO, 

SouthD 
non-UoSoO 

YesD 

o YesD 

YesD 

YesD 

NoD 

NoD 

NoD 

NoD 

On a separate piece of paper, or on the back of this sheet, please tell us everything 
else you think we should know - both praise and criticism - perhaps including answers 
to the following questions: 
120 List the NS/S varieties that do well in your garden 0 

130 List the NS/S varieties that failed to performo 
� 140 Describe any unusual growing methods or "tricks" you use with native crops 0 

150 Are there any specific workshop topics we should offero 
160 If we were to publish a series of pamplets or booklets, what topics should we 
include? 



The lima bean plot was extremely weedy as previously 
described for Field 1. A NS/S volunteer force hand weeded nearly 
the entire plot or the crop would have been outcompeted by the 
weeds. Mechanized cultivation and harvest of the lima beans 
requires further investigation due to the sprawling habit of these 
plants. 

All lima bean varieties were only partially harvested and 
by hand. Yields were estimated to be 1000-1500 Ibs/acre through 
the method of complete one time harvest of random measured 
sections of rows. 

TEPARY BEANS, Phaseolus acutifolius 
Six varieties were grown: Yaqui Beige, from Sonora, 

Mexico; Tohono O'odham Brown, collected at Menagers Dam on 
the Tohono O'odham reservation; Pinacate Brown, a tan tepary 
collected from Tohono O'odham in the Pinacate region (our most 
arid area); Pima Brown, a reddish brown bean collected from the 
Gila valley near Sacaton, Arizona; Black, selected and grown out 
from purchased Mexican white teparies by NS/S member Bruce 
Bailey; and Hopi White, a large tepary collected from northern 
Arizona. 

The teparies were planted mechanically on July 6 with 3" 
spacing in 36" rows and harvested on October 29 and November 
12. Standing plant density was less than desired probably due to in
complete wetting for germination. Tepary beans are one of the 
most drought tolerant plants known and were traditionally planted 
in wet soil from the summer rains. One or two subsequent rains or 
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irrigations were enough to produce a yield. In fact, previous 
research with tepary beans indicate that additional irrigations will 
cause an increase in vegetative growth but no significant increase 
in seed yield. 

Tepary beans appeared well suited to the light., well 
drained soils in Field 2. None of the varieties planted showed any 
signs of stress during the crop cycle and many pods were set on 
each of the plants. 

All tepary beans were harvested by hand pulling the 
plants and then processing with a thresher loaned from the VA Ag
riculture Experimental Station at Safford. At the time of the first 
harvest on Oct. 29, approximately half of the plants were com
pletely field dry while others were partially green with green wet 
pods. Extremely dry pods will dehisce and pop open very readily 
causing a loss in harvestable seed. In a commercial situation, all 
plants would have been one time mechanically harvested at the 
peak of production approximately four months after planting. 

If appropriate standing plant densities were achieved, all 
of the varieties tested (except Hopi White) would produce in the 
1200-2000 Ibs/acre which is commonly reported in the literature 
for tepary beans. At harvest time there were less than twenty Hopi 
White plants growing vigorously and setting pods. It is unclear 
whether these Hopi teparies did not receive germination water until 
a rain on August 4 or being from the high desert did not do well in 
the heat. 

SAN JUAN PUEBLO MELON, Cucumis melo 
A standing plant population of 416 honeydew type plants 

were counted in the 0.22 acre plot in Field 1. A push type garden 
seeder had been used on April 25 to place seed 8.5" inches apart in 
36" rows with 5 empty rows between 2 row sets to allow for 
vining. A total of 861 melons were removed from the field, 
including 360 which were not marketable due to rot from wet soil 
or animal damage. An electric fence was installed, which seemed 
to decrease the incidence of javalina damage, but then the coyote 
damage seemed to increase. Most animal damage ceased with the 
ripening of the adjacent watermelon plot. 

All harvest was done by hand weekly between July 16 
and September 25 (501 marketable melons averaging 4 1bs. each). 
In a commercial situation harvest would probably consist of two or 
three times during the peak of ripening period. Estimated produc
tion potential is 6000-8000 Ibs./acre). 

The San Juan melon plot was hand we;ged in the early 
stages by NS/S volunteers, as were all the squash and melon plots. 
Once a canopy of foliage was established by the plants, the growth 
of the weeds stopped. 

TOHONO O'ODHAM (PAPAGO) YELLOW MEATED 
WATERMELON, Cilrullus lana/us 

A standing plot population of 325 plants were counted in 
the 0.22 acre plot adjacent to the San Juan melons on June 18. 
Planting occurred on April 25 and the seeds were spaced the same 

Continued next page 

FOOTNOTE: 
All figures for estimated production potential are 

purely arbitrary estimates based on observation and/or 
extrapolation. These estimates are intended to provide a 
reasonable figure for achievable yield under average field 
conditions and normal farming practices. 



Farm Results, continued 

as the honeydews. A total of 763 melons were taken from the field, 

of which 135 were not marketable due to blossom end rot and 196 

were not marketable due to animal damage. The main cause of the 

manifestation of blossom end rot is irregular irrigation intervals, 

which was certainly the case for all of the squash and melon plots. 

It is probable that most of the watermelon plot was only partially 

irrigated once or twice due to the unlevel field. 

All watermelons were harvested by hand on a weekly 

basis over an approximate 3 month period. Commercial harvest 
would probably be as described for the San Juan melons and could 

reach an estimated 20,000 lbs./acre. We harvested 432 marketable 

melons from July 16 through November 8 with an average weight 

of 14 lbs. 

BIG CHEESE SQUASH, Cucurbita moschata 
This orange colored "Big Cheese" squash collected from 

Magdelena, Sonora, Mexico, is the oldest squash type cultivated in 

the Americas. 

A standing plant population of 160 plants were counted 

in the 0.2 acre plot on June 18 in Field 1. Seeds were spaced by 

hand on April 25 18" apart in 36" row with 5 empty rows between 

two planted rows for vining. A total of 250 squash were harvested, 

of which 26 were not marketable due to mold and rot. No squash 

were lost to animal damage. The moschata plot was situated at the 

tailwater end of the field where standing water would accumulate 

during all irrigations, including the adjacent cotton field. 

224 marketable squash with an average weight of 7.4 lbs. 

were harvested by hand over an approximate 2-1/2 month period 
for seed production. In a commercial situation the squash would be 

one time harvested after ripening as are other winter squash. Fruit 

deformity due to the virus described below was minimal. Esti

mated potential: 6,000-7,000 Ibs./acre. 

HOPI CUSHA W SQUASH, Cucurbita agyrosperma (miX/a) 
A standing plant popUlation of 357 plants were counted 

in the 0.22 plot on June 18. The seeds were spaced 12" apart with a 

push type garden seeder on April 25 in Field 1. A total of 61 
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squash were taken from the field between July 31 and September 

16, of which 20 were not marketable due to rot or deformities. 

Fruits were forming in the first part of July. but by the 

end of July nearly all the plants were dead and dry due to a soil or 

water borne fungal infection. Phytophtera and fusarium were 

isolated from soil and plant samples but the actual pathogen was 

not positively identified. Fungal infections of this type are common 

in squash and plant breeders have placed a large emphasis on de

veloping resistant varieties. It is clear that this variety is suscep

tible and will not be successful if these pathogens are present in the 

soil. It should be noted that this fungus can be transmitted field to 

field with irrigation water. 

MAYO BLUSHER SQUASH, Cucurbita maxima 

This is a hubbard type squash collected from the Mayo 
Indians of Sonora, Mexico. A standing plant population of 263 

plants were counted in the plot on June 18. Planting and plot size 

were the same as for the Hopi Cushaw Squash. Fruits were 
forming in the first part of July, but by the end of July nearly all of 

the plants were dead from the same type of pathogen as previously 

described for the Hopi Cushaw Squash. 

TEPEHUAN ZUCCHINI TYPE SQUASH, Cucurbita pepo 

This is a summer squash collected from the Tepehuan 

Indians in Nabogame, Chihuahua, Mexico. A standing plant 

population of 350 plants were counted in the 0.08 acre plot in Field 
1 on June 18. Planting was the same as for the Hopi Cushaw 

Squash. A total of 135 squash of various shapes and sizes were 

harvested on November 12. These squash could have been har

vested earlier but were left to ripen on the vine for seed production. 

An unknown number of squash were left in the fields due to 
deformities and rot. The pepo squash are quite possibly day length 

sensitive because they were planted in April and did not flower 

until September. 

It was not possible to record irrigation frequency due to 

this plot's situation at the tailwater end of the field as was the Big 

Cheese section. 

This variety was less affected by the fungal infection 

which severely damaged the C. agyrosperma and C. maxima plots. 

The Tepehuan Zuchini Type Squash may be resistant or the 

pathogen is species specific. 

SUMMARY 
The objectives of this project, seed increase and 

collection of information on open field cultivation of the Native 

Seed cultivars, are best accomplished in different types of grow out 

systems. More accurate and precise data can be obtained from 

small, carefully controlled test plots, but seed increase is very 

limited in this situation. It was determined that seed increase would 

be emphasized because information on cultivation is of little value 
if sufficient viable germplasm is not available for future planting. 

This decision resulted in the dilemma of not having enough seeds 

to justify the purchase of mechanical harvesting equipment, yet 

planting more than was reasonable for hand harvesting and 

accurate data collection. 

No plant nutrient deficiency symptoms were observed in 

any of the plots in any of the field locations. Except for the 

relatively minor earworm damage on the com plots (probably 

inevitable under organic growing conditions), no significant 

damages or losses due to insect pests were observed. It should be 

noted that many beneficial predator type insects were seen while 

hand weeding some plots. Although it is difficult to appreciate the 



Blue corn, squash and gourds drying infarmhouse. 

appearance of weeds in the field. the presence of some weeds to 

harbor beneficial insects is common in organic insect pest 

management practices. 

The problem of poor pollination in the Santo Domingo 
Blue Com and the Hispanic Red Com varieties could probably be 

overcome with later planting and more carefully timed irrigation 

during the critical pollen development and tasseling stage. 

It is believed that the length of the crop cycle could be 

decreased for the com varieties Santo Domingo. Isleta, and His

panic Red. We were planting early in order to obtain two crops in 
each location but prevent cross pollination. Planting could proba

bly be delayed 2-3 weeks (middle of M ay) and still accomplished 

harvesting at approximately the same time because very little 

growth occurred during late April and early May because of the 

cool temperatures. Also. the harvest date could be somewhat 

earlier if harvested at a 14% moisture level. which is safe for 
storage. The com was harvested at approximately 10% moisture. 

which undoubtedly increased field losses during harvest. 

An issue which merits additional investigation is the 

question of wetting the planted seed for germination. Depending 

on the soil type and the height of the ridge. it is difficult to get 

water in the furrow to soak up to the planted seed in the ridge if the 
field is not near dead level. This problem affected nearly all the 

plots and reduced the standing plant popUlations to lower than 

desired levels. One solution is to reduce the height of the ridge 

before planting. but this approach has certain drawbacks. If the 

field has high crowns or sidefall. relatively deep furrows are 

required to push the water to the tail water end of the field. 
The amount of seed increase obtained from the growout 

trials in this project is very valuable. much information was 

collected on the general characteristics of these Native Seed 

cultivars. and some idea of production potential and commercial 

problems was realized. The knowledge and seed gained was 

valuable. but it reinforces the fact that much more work needs to 
be done. 
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DECLARATION OF BELEM 

Leading anthropologists, biologists, chemists, soci
ologists, and representatives of several indigenous popula

tions met in Belem, Brazil, to discuss common concerns at 

the First International Congress of Ethnobiology and to 

found the International Society of Ethnobiology. Major 

concerns outlined by conference contributors were the study 

of the ways that indigenous and peasant populations uniquely 
perceive, utilize, and manage their natural resources and the 

development of programs that will guarantee the preservation 

of vital biological and cultural diversity. This declaration of 

the conference has been endorsed by Native Seeds/ 

SEARCH, which has joined the society. 

As ethnobiologists, we are alarmed that: 

SINCE 
- tropical forests and other fragile ecosystems are 

disappearing, 

- many species, both plant and animal, are 

threatened with extinction, 
- indigenous cultures around the world are being 

disrupted and destroyed; 

and GIVEN 

- that economic, agricultural, and health conditions 

of people are dependent on these resources, 

- that native peoples have been stewards of 99% of 

the world's genetic resources, and, 
- that there is an inextricable link between cultural 

and biological diversity; 

We, members of the International Society of Eth

nobiology, strongly urge action as follows: 
1) henceforth, a substantial proportion of develop

ment aid be devoted to efforts aimed at ethnobiological 

inventory, conservation, and management programs; 

2) mechanisms be established by which indigenous 

specialists are recognized as proper authorities and are 

consulted in all programs affecting them, their resources, and 

their environments; 

3) all other inalienable human rights be recognized 

and guaranteed, including cultural and linguistic identity; 
4) procedures be developed to compensate native 

peoples for the utilization of their knowledge and their 

biological resources; 

5) educational programs be implemented to alert 

the global community to the value of ethnobiological 

knowledge for human well-being; 

6) all medical programs include the recognition of 

and respect for traditional healers and the incorporation of 

traditional health practices that enhance the health status of 

these populations; 

7) ethnobiologists make available the results of 
their research to the native peoples with whom they have 

worked, especially including dissemination in the native 
language; 

8) exchange of information be promoted among 

indigenous and peasant peoples regarding conservation, man

agement, and sustained utilization of resources. 



Letters 
TREMENDOUS TEPARIES 
Dear Editor: 

I grew tepary beans under extremely persecuted 

conditions on the thin, rocky, sandy disturbed soil next to the 

greenhouse where I work [Tropical Plant Rentals in Milwaukee, 

Wisconsin] . 
I planted seed from the white teparies you offered in 

your 1987 food bulk lots for this. 

I had never grown teparies before, and I really enjoyed 

watching those beans climb up the supports of the greenhouse. 

These beans were a great morale builder for some of the 
people who work at the greenhouse, whose gardens shriveled in 
last summer's drought. 

These folks at first were skeptical of my planting desert 
beans, thinking disease might set in. 

The beans produced well and stayed free of disease. 

In a way it was almost scary how the jokes turned to 

cheers for my beans, and the skeptical smiles turned to looks of 
hope. 

- Heather Steele, NS/S member 

CATALOG REQUEST 

I� "-)) '-�. 
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Recipe 
AMARANTH CAROB PUMPKIN CAKE 

This delicious treat is the inspired creation of NS/S volun
teer Nancy Wilson, who generously brought it to an office potluck 
on the day we celebrated her birthday. It is mouthwateringly 

delicious! 

set aside: 
1 c. boiling water, poured over 

1 c. dried fruit (raisin, current, etc.) 
cream until light & fluffy: 

1{l c. butter 

1 c. honey or sugar 
beat into butter mixture: 

add to: 

2 eggs 
1 tsp. vanilla 

1 c. mashed squash or pumpkin 

(or 1 c. tofu, drained) 

sift together: 

1 c. amaranth flour 

1 c. whole wheat pastry flour 
1 c. cake flour 

1(3 c. carob powder 

1(3 c. dry milk powder 

pinch salt 
1/4 tsp. baking soda 
4 tsp. baking powder 

Drain plumped fruit, toss with fork in 1 c. of flour mixture 
to coat. Add the rest of flour mixture alternately with 1{l c. milk to 

pumpkin or tofu mixture. Lastly, fold in floured fruit (and optional 1 

c. chopped walnuts). 

Turn into greased floured layer 9" pans. B ake at 325-350 
degrees for 25 minutes or until toothpick test comes out clean. 

PEANUT BUTTER FROSTING 
(covers two 9" layers generously) 

1 c. smooth peanut butter 

10 T. butter, softened 
1 c. honey 

1/2 c. milk powder 

1/4 c. tahini (optional) 

1 tsp. vanilla 

Beat peanut butter and butter with electric beater on high 

5 minutes to aerate. Mix together and chill to stiffen consistency. 

OOPS 
Sharp-eyed readers may may have noticed, as did 

Mary D. Powell-McConnell, that we transposed a few dates in 

reprinting the "Invisible Erosion" chapter from Enduring Seeds 
in the last issue. The Spaniards did not first contact the River 

Pima in the 1960s, and you can be sure that Cabeza de Vaca 
visited Texas considerably earlier than the 1950s. 



Notes 
WISH LIST 

We are thankful for your response to the last listing of 

items we could use in our work resulting in such generous 
donations as a microwave, a refrigerator and a blender. Steven 

Thoemmes must be singled out for his incredible gift of computer 

printers and equipment worth more than a thousand dollars. 

Here's a few more items to add to the list: 

Large serving bowls, pots, utensils 
Blender 

File cabinets 

Additional phone lines 
Carousel slide projector 
Cassette tape player/recorder 
Padded envelopes 
Vacuum cleaner 
Large caraffe or jarros for serving iced drinks 

VCR player 

VOLUNTEERS NEEDED 
If you have some free time this fall, please consider 

joining the ranks of some of the nicest people we know - our 
volunteers. Every Thursday these wonderful folks help with tasks 

like seed cleaning, packaging food mixes and doing mailings, and 

we usually have a potluck lunch together around 1 p.m. If you can't 
help on a regular basis, special events such as the Fiesta de los 
Chiles provide another opportunity for you to get involved. Call 
Martha Burgess, 327-9123, and let her know you can be asked to 

help at special events. 

NATIVE AMERICAN INTERNSHIP 
Native Seeds/SEARCH is seeking to fill a position for a 

Native American intern, a paying job well-suited for someone 

enrolled at the University of Arizona or Pima College. No specific 

skills are required, except for the ability to work with people and 
an interest in learning more about native crops. The person chosen 

should be able to work 10 to 15 hours per week, mostly on 

Tuesdays and Thursdays, at our office at the Tucson Botanical 
Gardens. Interested Native Americans can apply by giving us a 

call; ask for Mahina or Kevin. 

NATURE FAIR 
Native Seeds/SEARCH will participate at the "Touch Tucson" 

Hands-On Nature Fair, Sept. 1 1  from 6:30-8 p.m. at the Doubletree 

Ballroom. It's part of the Audubon Society's national convention, 
and is open to the public. 

QUESTIONNAIRE 
A membership questionnaire has been inserted in this 

issue of The Seedhead News. Please take ten minutes to complete 

and return it. Thanks for your help. 

1 1  

The Seed head News 
published quarterly by Native Seeds/SEARCH 

contents copyright 1989 

Board of Directors: Gary Paul Nabhan, president; Barney T. Burns, 

vice-president and acting secretary; Mahina Drees, treasurer; 
Martha Burgess, Rodney Engard, Michael Kuntzelrnan, Danny 

Lopez, Laura Merrick, Linda Parker, Emory Sekaquaptewa, 

Mardith Schuetes/Richard Miller, Anita Alvarez de Williams. 

Staff: Mahina Drees, director; Martha Burgess, education director; 

David Cleveland, anthropological consultant; Kevin Dahl, assistant 
director; Junie Hostetler, mail order manager; Linda Parker, 
curator of collections; Daniela Soleri, garden manager and Hopi 

project coordinator; Jim Murray, intern. 

Editor: Kevin Dahl. 

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

Tucson, AZ 85719 
(602) 327-9123 

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

check one: _ renewal _ new member _ gift 

I __ Associate ($ 10 per year) 

__ Contributing ($25 per year) 

__ Lifetime ($100) 

donation to NS/S Land Fund $ __ _ 

Name: 

Address:, _________________________________ _ 

City: ________ State: __ Zip: __ _ 

Phone number: ___________________________ _ 

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

I 
I 
I 
I 
I 

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � 
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Native Seeds/SEARCH 
2509 N. Campbell Ave. #325 
Tucson, Arizona 85719 

Address Correction Requested 

Return to Basics 

Until fairly recent years our cornfields were our life
givers. Com was the main source of food. In fact, the 
farm was where most of our food came from - food 
that made us strong and healthy. But today we have all 
kinds of useless foods; some are just imitations; many 
are harmful sweets and candies, pastries, sodas, and so 
on. That is where people get different kinds of ailments 
- toothaches, stomach aches, colds, blood disease, 
high blood pressure, heart attacks and more .... People 
should be aware of what is happening today ....  The 
Navajos may have to go back to their native foods to 
survive. That would mean working our farms again and 
gathering native foods, like seeds, berries and roots. 

-Deescheeny Nez Tracy 

lllustration and quote from Stories of Traditional Navajo Life. 
Copyright 1977 by Navajo Community College Press, Tsaile, 

Navajo Nation, AZ 86556. 
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