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In the Southwest, the fall cornucopia 
is a picturesque display of the fruits of 
our labor: white and black sunflower 
seeds; giant hard-shelled gourds; striped 
cushaw squash; red chiltepines; yellow, 
red, blue and chin-marked kernels of corn, 
and multi-colored beans. We endured the 
heat of the summer and can be proud of our 
harvests. 

Now we need to think of storage of 
the fruits and seeds we want to keep. 
Storage is as important as the growing 
requirements. If your goal is to maintain 
your seed stock for future plantings, 
their viability is essential for that next 
generation. 

Seed cleaning is the first task. From 
your freshly harvested produce, some may 
need to be further dried. You can easily 
and cheaply make some basic drying and 
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cleaning screens. Window screening 
stretched over a wooden frame made of tack 
or furring strips and stapled taut works 
well. Seed cleaning baskets can then be 
used to winnow the large seeds. Smaller 
screens may be used for cleaning small' 
(i. e. amaranth) seeds. 

"Cool and dry" are the key words for 
optimum storage. Ideally, seeds should be 
stored with less than 10% moisture. An 
easy way to check moisture is to weigh the 
seeds, allow them to dry a few more days, 
and re-weigh. A lower weight shows 
moisture loss. 

Store seeds in glass jars with a 
tight fitting lid that has a rubber seal. 
Refrigeration or freezing is.the optimum 
storage, or any cool, dark area away from 
a heat source. Check periodically for 

. 

insect activity_ Some insect larvae can 
hatch in stored seed and feast on your 
valuable germplasm. To eliminate them, 
freeze the container of seeds. 

As a general rule, the lower the 
percentage of moisture, and the cooler the 
storage temperature, the longer the life 
of the seeds. 

Here's some crop-specific harvest 
advice: 

Sunflowers. As the sunflower heads 
dangle, the seeds are maturing. Whenever 
the back of the seed head is pale yellow, 
the seeds are ripe and can be harvested. 

If you have trouble with birds, you 
may want to try paper bags, or cloth 
'bonnets' for protection. Ants can also do 

a lot of damage to the seeds. 
Once harvested, the seed heads can be 

further dried if needed. Fortunately in 
the arid Southwest we can harvest our sun
flower seed heads from dead, dry plants. 

To remove the seeds, wear gloves and 
grasp the seed head from the "stalk 
handle. " Using a nutpick, you can remove 
the seeds into a winnow basket. Winnow the 
seeds when you have a strong enough wind 
to pick up the hollow, immature seeds and 
chaff. 

Continued on page 4 
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Yucca filarnentosa. Drawing by steve 
Buchanan for the book, A Weaver' s Garden. 

Rita Buchanan 
The richness of native seeds and 

heirloom plants is not simply their 
physical characteristics and variety. 
There is a wealth of cultural knowledge, 
developed over the centuries, that comes 
as part and parcel with these plants. To 
collect and preserve this information is 
just as important as collecting the seeds 
of endangered.varieties. One fertile field 
of inquiry is how weavers use plants as 
sources of fiber, dyes, soaps, scents and 
tool materials; luckily, a very qualified 
researcher is active in this area. And 
luckily for Seedhead News readers, Gary 
Nabhan interviewed her by mail to 
introduce us to her soon-to-be-published 
book. 

Rita Buchanan is a trained 
ethnobotanist and horticulturalist who 
also spins, weaves and gardens at her home 
in Virginia. The b09k, A Weaver's Garden 
(published by Interweave Press, Loveland, 
CO, due February 1987), describes more 
than 120 plants with background infor
mation and how-to advice. She writes 
regularly for Spin-Off magazine, gives 
lectures and workshops on spinning and 
weaving, and does contract research on a 
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variety of textile and botanical subjects 
for the James Madison University 
Archeology Research Center. 

"I have a big garden with lots of 
neat plants, " she wrote us. "Right now I' m 
watching a nice crop of Hopi cotton 
mature from seeds I ordered from NS/S last 
spring! " 
Gary Nabhan: A Weaver' s Garden, due out 
next February, covers not just fiber and 
dye plants, but ones suitable to other 
uses as well. What are some of these other 
applications of garden plants that are 
part of a weaver's heritage? 
Rita Buchanan: There are saponin-producing 
soap plants, that provide a sudsy lather 
for washing fibers and fabrics; fragrant 
and insecticidal plants used as sachets 
and wool moth repellents; and plant 
products used to make particular spinning 
and weaving tools and equipment. 
Gary: We recently ran an article on dyeing 
with Mayo indigo. Did the use of 
Indigofera species evolve independently in 
various parts of the world 
prehistorically? 
Rita: Yes indeed, and it' s a fascinating 
story. In addition to various species of 
Indigofera, several other completely 
unrelated plants produce the blue pigment 
we call indigo, but in each case the 
pigment is present in an invisi�le form. 
Prehistoric dyers not only discovered 
which plants produce indigo pigment, but 
developed methods of extracting and using 
it as a dye. This happened in India and 
Southeast Asia, Africa, and Latin America. 
Besides serving as a textile dye, indigo 
was also applied as a body paint and 
cosmetic and used to color clay for 
ceramic vessels. 
Gary: What Southwestern food crops double 
as dye plants? 
Rita: The Hopis, in particular, have 
selected and maintained special varieties 
of corn, beans, and sunflowers which they 
use as dye sources. These bear fruits or 
seeds which are heavily pigmented and 
produce red, purple, and blue dyes that 
serve especially well for coloring cotton, 
stem and leaf fibers such as flax and 
sisal, and basketry materials. Although I 
know you have collected seeds for these 
special dye crops, so far only the dye 
sunflower is available through a retail 
seed source (Southern Seed Exposure, PO 
Box 158, North Garden, VA 22959). In 
addition to the Hopi crops, several edible 
fruits, such as prickly pear (Opuntia) 
fruits, can be used in dyeing, and the 
hulls of walnuts (Juglans) provide a very 
good dye. 
Gary: Are there other Southwestern plants 
of interest to weavers? 
Rita: To name a few: yuccas and agaves 
provide strong leaf fibers, and also serve 
as amoles or soap plants. Western 
soapberry is also a good soap source. 
Several other native plants such as Indian 
hemp (.!lP9_c:.Y!lUlll 9��:Q:f,nurn) and species of 
milkweed (Asclepias) yield stem fibers, / 

and cotton is most important. The tobacco 
Nicotiana rustica, because of its high 
nicotine content, is effective in wool 
moth control. And there are many more dye 
plants. 



Nutricomp: 
A Nutritional Outreach Project 

By Joseph Laferriere 

Native Seeds/SEARCH has embarked on 
an ambitious new project for the 
computerized sharing of information on the 
nutritional composition of native plant 
species. The Nutricomp system will enable 
Native Seeds/SEARCH to disperse data on 
noncultivated species and local varieties 
of crop plants to Native Americans and 
other groups for whom the information is 
of vital importance. 

Existing tables of the nutritional 
composition of foods, such as those 
published by the USDA and other 
governmental and international agencies, 
frequently list only foods available 
commercially, ignoring or paying only 
scant attention to weeds and wild plants 
and animals consumed by the rural poor in 
many regions. Health workers on 
reservations and in other rural areas are 
frequently forced to assume that native 
food sources are inferior, since they lack 
information to the contrary. 

Such resources have, however, been 
shown to be crucial in contributing 
vitamins and minerals to local diets. Loss 
of these traditional food sources can 
frequently cause a variety of deficiency 
symptoms, since substitutes are either 
poor in nutrients or prohibitively 
expensive. Pre-natal members of the Tohono 
O'odham (Papago) tribe of Arizona, for 
example, suffer calcium and iron 
deficiencies which the traditional wild 
greens could supply. Members of the tribe, 
and other groups as well, exhibit a high 
frequency of diabetes, due in large part 
to changing dietary patterns and an influx 
of high-carbohydrate foods from the 
outside. 

A considerable amount of information 
on the nutritional composition of locally 
consumed foods is available in the 
scientific literature, but practical use 
of this knowledge by the public is 
hampered by several factors. The 
information is scattered across a broad 
spectrum of technical journals, including 
those serving nutrition, medicine, 
pharmacology, chemistry, agronomy, 
ecology, botany, range management, and 
wildlife management, often in several 
languages and many different formats. 
Locating and interpreting such information 
on a particular plant species is often 
difficult and time consuming. 

The Nutricomp system was developed in 
order to create a database containing 
information on the plants, animals, and 
fungi utilized by the native peoples of 
the southwestern U. S. and northwestern 
Mexico. It consists of a 22K BASIC program 
written by Joe Laferriere, a graduate 
student at the University of Arizona. Work 
is currently underway to compile the 
program and to adapt it for use on IBM and 
other microcomputer systems. A Spanish
language version is also planned. 
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The program has many special features 
not found in most database computer 
systems which enable it to perform many of 
the arithmetic calculations involved in 
converting data from one format to another 
and in selecting code numbers for 
efficient storage of information on the 
disk. These features should make the 
system easy to operate, since it handles 
much of the tedious work involved in such 
projects. When the project is completed, 
it will also be possible to calculate the 
nutritional value (including protein 
score) of a meal made up of various 
ingredients contained in the database. 
This will make the system useful to a wide 
variety of people, lay persons as well as 
researchers. 

A pilot project to accumulate 
information on plants consumed by the 
Tohono O'odham (Papago) and share the 
data with health workers and tribal 
officials on the reservation has recently 
been started by Joe Laferriere and his 
wife, Deb Ellstrom. Native Seeds/SEARCH 
hopes to be able to expand the project to 
include the entire Southwest United States 
and Northwest Mexico, since the design of 
the program allows us to produce 
customized data packages for each tribe. 
Subsets of the accumulated data, including 
only those plants consumed by each of the 
tribes, can easily be assembled and 
distributed on each reservation. 

The information will be supplied on 
disk along with the program itself to 
those health workers and officials with 
access to microcomputers, on paper to 
those without such capabilities. Workshops 
will be conducted to train personnel on 
how to use the data, and evaluations will 
be requested from the health workers after 
one year to determine how the information 
has been used and how it could be made 
more useful. We hope to be able to extend 
the project into adjoining states in both 
the United States and northern Mexico. 

Native Seeds/SEARCH also plans to 
make the system available to researchers 
in other parts of the world by publishing 
a description of the program in a 
prominent nutrition journal and offering 
copies of the program and the Southwestern 
database to interested parties. We 
anticipate that several different types of 
people could benefit from such a system, 
including officials of local and national 
governments and international agencies, 
rural health workers, native peoples, and 
researchers investigating the possibility 
of developing new crop plants. 

The development of a computerized 
system for this work rather than a more 
traditional approach such as a published 
pamphlet has both advantages and dis
advantages. The most obvious disadvantage 
is that the full benefits of the system 
are available only to people with access 
to computers. This is becoming less of a 
problem as low-cost microcomputers become 
more widely used. Many health workers and 
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Nutricomp: 
Continued from previous page 

tribal officials on reservations in the 
U. S. already possess computers. Portable 
computers for use in field situations are 
also beginning to become available. 
Publishing a copy of the accumulated data 
might also be useful in distributing the 
information to other workers in other 
parts of the world, since libraries around 
the globe already have an intricate system 
for information dispersal. 

There are, however, many advantages 
to a computerized system, primarily 
stemming from the fact that a computerized 
database is easily alterable. Values can 
be changed or new information added as it 
becomes available. Data unneeded in a 
particular situation can be deleted to 
speed up processing and to make room for 
more useful information. Computers can 
also process information in a fraction of 
the time it takes to look up figures on a 
table and calculate desired information. 

Announcements 
SEED CLEANING HELP. Our office is 

overflowing with the fruits of our labors, 
literally, and we need some extra h�lP 
this fall cleaning seeds and prepar�ng 
them for storage. Have a few extra hours 
to help? Call Linda, 327-9123. 

APPRENTICESHIP. The Agroecology 
Program/University of California Extension 
at Santa Cruz offers a 6-month residential 
apprenticeship in Ecological Horticulture 
at its Farm and Garden. It takes place 
from March 31 through Sept. 30, 1987, but 
applications are due Dec. 5, 1986. For 
more information and application form 
write: Apprenticeship - Box A, Agroecology 
Program, University of California, Santa 
Cruz, CA 95064, or call: (408) 429-2321. 

FALL/WINTER HARVEST CATALOG. Native 
Seeds/SEARCH is offering a new Harvest 
Catalog of food items, publications, 
baskets and winter/greenhouse seeds. It 
should arrive in your mailbox by now or 
the next week. If you don't receive it, 
let us know because that means we've made 
a mistake and not put your name on our . 
catalog list. Enjoy the catalog and use �t 
for your holiday shopping! 

LIFETIME MEMBERS. Add to last issue's 
list of Native Seeds/SEARCH lifetime 
members some folks we missed, and some who 
have recently become lifers: 

Ynez D. Haase, Santa Barbara, CA 
George D. Holland III, Lubbock, TX 
Don Grabbe, Yuma, AZ 
Cordelia S. May, Ligonier, PA 
Peter J. Pilles, Jr. , Flagstaff, AZ 
Elvira C. Seno, M. D. , Burlington, WI 
Toni Vance, Wimberley, TX 
Erv Wilson, Los Angeles, CA 

4 

Winter squashes recently collected 
from Apache and Navajo farmers. 

Harvest 
Continued from page 1 

The seeds can then be eaten or saved 
for another planting. Store in glass jars 
and check for insect activity. You may 
want to freeze them when they are suf
ficiently dried to kill any insect larvae. 

Gourds. Hard-shelled gourds with all 
their shapes and sizes can be kept for a 
long time if properly dried. The mature 
gourds can be left on the vine·until a 
hard freeze, although the young fruits are 
90% water and may be affected by repeated 
frosts. 

Harvest the gourds with a long stem, 
and avoid bruising. The bruised spots can 
be a source of mold or rotting and 
eventually ruin the entire fruit. 

Allow the fruits to dry and cure out 
of direct sunlight. They will become 
lighter in weight, usually a light beige 
or golden color, and their seeds will 
rattle inside when shaken. This may take 
months depending on the humidity. 

The gourds must be opened to harvest 
the seeds. The shell is extremely hard and 
may be up to a half-inch thick. If you 
want to keep the gourd intact, drill a 
hole in the bottom and shake the seeds 
out. Or you can cut the neck of the gourd. 
Gourd crafters use an Exacto knife or hand 
saw. 

The seeds are large and easily 
cleaned by winnowing or hand cleaning. 
Store in jars. 

Squash. The winter squash are great 
keepers if you can store them in a cool 
area. Allow for air circulation and it is 
a good idea to put them on cardboard or 
newspapers in case a soft spot develops 
into a leaky mess. 

To save the seeds of Cucurbita mixta, 
C. moschata, and C. maxima, you need to 
wait six weeks from the time of harvest. 
The seeds require a post-harvest ripening 
before removal. 

Scoop the seeds and fibers out of the 
center cavity into a bucket of water. 
Allow this to sit for a few hours. The 
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seeds will separate from the stringy 
fibers more readily. Generally, the white 
flat seeds that float are immature and can 
be discarded. The large, plump seeds will 
sink and can be spread on paper or towels 
to dry. Find a place where you can leave 
them for a few days, preferably out of 
direct sunlight and away from ants. 

An alternative method is to spread 
the fresh seeds and fibers on paper and 
allow to dry. Then you can remove the 
flesh by rubbing over a sieve or between 
your hands. Winnow the seeds to remove the 
light, immature seeds and dried chaff. 

Other cucurbit seeds, like melons, do 
not require a post-harvest ripening. The 
seeds can be removed soon after harvest 
and cleaned the same as described above. 

Check your drying seeds for moisture 
by slightly bending them. If they are hard 
and rigid, and snap when bent, they are 
sufficiently dried. If they bend readily, 
continue the drying process. 

Chiltepines. The tempting red fruit 
of this capsicum is misleading. They are 
fiery hot, and your hands can burn if you 
handle them for very long. 

After harvested, the chiltepines 
should be dried for long term storage. 
Spread on a tray, or in a loosely woven 
basket, the fruits will shrivel as they 
dry. 

Once dry, store in a jar. The entire 
fruit can be used in cooking, usually 
crushed and added sparingly. 

For planting, seeds can be cleaned 
from dried fruit. The seeds lose 
viability quickly, so for best results 
refrigerate your planting seeds. 

Tomatillos. This tomato relative is 
harvested when the husk begins to dry. The 
fruit will also fall from the plant when 
ripe. 

One of the most efficient methods to 
clean seeds and eat the pulp is to use a 
blender. Remove the husks from freshly 
harvested fruit, place in a blender with 
enough water to cover. Puree and let the 
mixture stand for a few minutes. The pulp 
and immature seeds will float and can be 
ladled off the top to be used later in 
making salsa. Pour the remaining watery 
mixture through a sieve. The heavy, mature 
seeds on the bottom can then be spread out 
to dry for your next planting. 

Corn. Corn for seed, flour, or meal 
should be left on the stalk to mature and 
dry. The husks around the ear will dry as 
the whole plant senescences. 

It is important to check the ears for 
corn ear worm damage. If you do open the 
husks, you will need to watch for other 
insects, especially ants. 

We had a problem this year with sweet 
corn that was being grown for seed 
fermenting on the plant. If you smell 
alcohol is your corn patch, harvest the 
fermenting ears and dry them off the 
plant. 

After harvesting the corn, remove the 
husk and lay the ears on screens to dry. 
They can continue to dry and may be stored 
on the cob if you have the space. 

Remove the kernels by rubbing two 
ears together. You will need to winnow the 
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seeds to remove the light chaff. A seed 
cleaning basket works great. The kernels 
can then be used, ground or stored. Corn 
is very susceptible to insects, so a short 
time in the freezer (24 hours) may prevent 
a lot of damage. Later, check frequently 
for any signs of insects. 

When you freeze corn or any seed to 
kill insects, put them in a plastic bag. 
Then, when you take them out of the 
freezer wait for them to achieve room 
temperature before removing them from the 
bag. This will prevent condensation, and 
keep moisture from forming directly on the 
seeds themselves. 

To select seed stock, you should take 
seed from many ears to maintain the 
genetic diversity. If you are after a 
certain trait, ears can be tagged from the 
time of harvest. 

Beans. Bean pods mature on the plant 
and dry in the process. Some pods will 
dehisce or split open as they dry, and 
scatter seeds. Teparies are famous for 
this. It is best to harvest your bean pods 
as they turn brown. They can then be dried 
in baskets until you are ready to clean 
them. 

Avoid letting the pods lay on wet 
ground. This causes molds and can lower 
your seeds' viability. 

If hand cleaning is too large a task, 
the entire plant can be pulled as it 
dries. The plants can then be placed on a 
sheet for threshing. Using a flail, or a 
long stick, beat the plants to knock the 
pods off. Be careful not to bruise or 
damage the seeds with forceful blows. The 
pods will shatter and the beans can then 
be gathered and winnowed. If it is breezy, 
hold the beans at shoulder level, and 
slowly shake them onto a clean cloth. The 
wind will blow away the plant matter and 
the heavy beans will fall to the ground. 

For dedicated beangrowers, you might 
want to make a funnel-like bag out of a 
sturdy cloth. The bag can be hung up with 
the bottom (narrow end) tied shut. Fill 
the bag with dried bean plants. Beat the 
bag with two sticks. The beans will fall 
to the bottom. Put a container under the 
bag, open the bottom and shake out the 
beans. 

Continue to dry your beans after 
cleaning for a few more days before 
storing. 
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Cultivated Crops of the Yuman Tribes 
By Esther L. Moore 

The Setting and People 
The Colorado River drains a large 

portion of the southwest, and the 
environment of its lower reaches has 
virtually remained the same since 
prehistoric times. The surrounding desert 
areas have gradually become more arid. The 
permanent flow of the river has maintained 
a moist valley soil with rich plantlife 
that contrasts sharply with the bordering 
desert. 

Prior to the building of Boulder Dam, 
completed in 1935, the Colorado River 
overflowed it banks annually and deposited 
considerable amounts of sediment on the 
bottom lands. This sediment enabled 
Indians to cultivate continuously for 
hundreds of years without adding manures 
or other fertilizers. Investigations have 
found these waters to be rich in nutrients 
and formerly fairly free from alkali 
salts. One researcher has calculated that 
up to 300, 000 acres could have been 
utilized aboriginally. 

Maricopa design 

The groups of natives who occupied 
the lower Colorado River and Gila River at 
the time the Spanish arrived (Alarcon 
1540) are listed below: 

Cocopa. These people have occupied 
the delta region since prehistoric times. 
They were very mobile, traveling long 
distances to gather wild foods in desert 
areas and pine forests. Close to the sea, 
they used sea foods. They also used a 
great bounty of wild plants growing in the 
delta such as "wild rice" and panic grass. 
They were in close contact with the Yuman
speaking mountain tribes of Baja, 
California, the Kamia, or southern 
Diegueno, and the Paipai. 

During the 17th and 18th centuries, 
the Colorado River delta was occupied by 
the Yuma (Quechan), Halchidhoma, Kahwan 
and Halyikwamai (Spier, 1933). Most of 
these people moved out about 1800 due to 
warfare with the Yuma and Mohave. They 
eventually became part of the Maricopa 
community on the Gila River. Some members 
stayed behind with the Cocopa. 

Yuma. The Yuma dwelt south of the 
Mohave and centered around the confluence 
of the Colorado and Gila Rivers. 
Informants had no knowledge of ever having 
lived elsewhere. Like the Mohave, the Yuma 
lived in houses scattered along the bottom 
lands where they grew crops. 
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Maricopa. Although the Maricopa have 
no memory of a life on the lower Colorado, 
Spier has pointed out the close linguistic 
affinities to the Yuma, Halchidhoma and 
Mohave. He regards it as credible that 
they moved eastward to the middle Gila 
driven by warring Mohave and Yuma. They 
were followed successively by the 
Kaveltcadom, Halchidhoma, Kohuana and 
Halyikwamai. 

The Crops 
From historical accounts, informants 

and archeological remains, it is clear 
that the basic aboriginal crops among the 
Yuman tribes on the lower Colorado and 
Gila Rivers were maize, teparies and 
squash, ranked in that order of 
importance. A unique semi-cultivation of a 
wild seed crop, panic grass, also 
occurred. Bottle gourds and sunflowers 
were cultivated by the Mohave, but there 
are no clear indications the Yuman tribes 
grew them. 

Specimens of tepary beans and cushaw 
squash seeds were found along with panic 
grass fruits in a cave high in the Trigo 
Mountains. Radiocarbon dating of this 
cache is 603 A.D. , plus or minus 140 
years. Despite the introduction of new 
crops, the ancient complex of crops 
continued to dominate as late as the end 
of the last century, modified only by the 
addition of melons. 

Panic Grass. Alarcon stated in 1540 
upon meeting river people, "These people, 
in addition to maize, have some pumpkins 
and some grain like millet. " More than 300 
years later, Heintzelman wrote of the 
Yuma: "They also grow grass seeds for 
food. It is prepared by pounding the seed 
in wooden mortars made of mesquite or in 
the ground. With water, the meal is 
kneaded into a mass and then dried in the 
sun. " There is evidence that it was panic 
grass (Panicum sonorum) which may have 
been domesticated by the lower Colorado 
River Yumans, or further south in Sonora. 
However, some early "grass reports" refer 
to wild harvest of Palmer's Saltgrass 
instead. 

Domesticated Panicum seeds have 
morphological and physiological 
characteristics that distinguish them from 
wild seeds. For instance, the grain size 
is larger (3 mm compared to 1. 8 mm), leaf 
blades are wider and longer and the 
domesticated seeds lack a period of 
dormancy. Because cultivation stopped 
after damming stopped the annual river 
flooding, the domesticated P. sonorum was 
thought to be extinct until it was 
discovered under cUltivation in the Sierra 
Madre of northwestern Mexico. 

Panic grass was planted by the Cocopa 
in the sandy mud flats along the main 
channel. When the water had stopped 
running, the planters waded in deep mud 
with a pole to use for support. Seed was 
carried in a gourd hung with a strap 
around the neck. Planting was done by 
blowing seed from the mouth, preferably on 
a windy day. 



The seeds were ground, mixed with 
water, and the mass kneaded into hand 
cakes which, when dried in the sun, were 
ready to eat. (Kelly, 1977) 

Maize. Corn (Zea mays) grown in this 
area appears to have been of a single 
race, the same type that was found in 

Hohokam areas. It includes several colors 
of flour corn: yellow, white, blue, red 
and speckled blue and white. 

Gifford described a Cocopa flint 
maize as being grown among the Cocopa that 
was late maturing. A fast maturing variety 
known as Mohave corn was traded from the 
Mohave and Havasupai informants told Spier 
it had been grown in ancient times. 
Neither popcorn nor sweet corn were 
reported found on the lower Colorado or 
among the Maricopa, although Native 
Seeds/SEARCH now has in possession some 
sweet corn that is supposed to have been. 
All ancient starchy corn had ears of the 
same length, about 10 inches long. 
Separate patches of white and yellow were 
grown. 

Most of the corn was roasted and 
eaten before maturity. Green corn was 
husked and roasted on the ear. The grain 
was then cut from the ear dried and stored 
away to be boiled in the winter months. 

Teparies. Archeological evidence 
clearly shows that the tepary (Phaseolus 
acutifolius) was an aboriginal cultivated 
crop in the southwest and fringes of the 
middle Gila. The lower Colorado tribes 
grew a variety of colors of teparies: 
white, yellow, brown, black, speckled, 
spotted and mottled sorts. White tepary 
was the favorite. 

Teparies were prepared in several 
ways by the Mohave, Yuma and Cocopa: 

1. Boiled and salted. 
2. Parched in ollas (ceramic water 

containers) with hot embers of corn cobs, 
then coarsely ground on the metate while 
still warm. The resultant meal was 
winnowed to remove seed coats before being 
more finely ground on the metate. This 
flour was commonly boiled with corn meal 
to make a kind of mush. Only white 
teparies were ground to yield flour. This 
was dampened and kneaded into lumps prior 
to being thoroughly dried. After drying 
completely, it could be stored 
indefinitely. 

3. Teparies and ripe corn kernels 
were boiled together. Among the Maricopa, 
cholla buds were sometimes added. 

4. Teparies were boiled with dried 
pumpkin. 
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Pumpkins. A personal correspondence 
from Malcolm Rogers reports that "Painted 
ollas as early as Yuman I [900 to 1050 
A. D. ], with their broad vertical lines 
arching to the surface, seem to be 
imitations of the bandings of pumpkins. " 
The cushaw, or striped green and white 
pumpkin, is an ancient crop in the 
southwest -- not to be confused with the 
common orange pumpkin (Cucurbita pepo) . 

The types grown by the lower Colorado 
River Indians were a Common Cheese Pumpkin 
(Cucurbita moschata) , which has sweet 
flesh and a buff color, usually, but 
sometimes dark green and the Green Striped 
Cushaw (Cucurbita argyrosperma - formerly 
mixta) . The cushaw has a large pear-shape 
with thick cylindrical corky stems, and 
they were valued for their drought 
tolerance and good storage qualities. 

Cushaw pumpkins could be eaten as a 
cooked, mushy vegetable at any stage of 
growth. When mature, they were usually 
prepared by removing the seed and fiber 
through a hole cut in the side and then 
roasted on coals after replacing the hole 
plug. 

Cheese pumpkins were stored until 
needed. (I can personally say these 
squashes keep for a full eight months, 
even after being exposed to the elements 
on my porch! ) When ready to use, the whole 
pumpkin was buried in embers, roasted 
without removing the seeds. Sometimes 
strips of this pumpkin would be boiled in 
an olla. 

The fruits of both C. moschata and C. 
argyrosperma were cut spirally into strips 
1 to 1-1/4 inches wide. Cushaws were 
peeled first. The strips were carefully 
dried for several days in the sun, then 
looped into bundles, and hung indoors 
where they were stored. Pumpkin flowers 
and seeds were also eaten. 
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When the Rains 
Don't Come 

By Barney T. Burns 

Drought! Native Seeds/SEARCH is often 
directly affected by drought. Many 
Midwestern and Eastern seed companies 
occasionally feel the effects of drought, 
but our group seems to be affected almost 
every year by this phenomenon. This is 
because Native Seeds/SEARCH draws upon 
seed production from a very wide area, 
much of which can only be classed as 
"marginal" agricultural lands. This past 
year's experience illustrates and perhaps 
explains why we find it so difficult to 
maintain large quantities of our current 
212 seed varieties. 

Mahina and I had great hopes of 
collecting a substantial quantity of 
Phaseolus vulgaris mexicanus during our 
Fall 1985 collecting trips to the Sierra 
Madres of northern Mexico. Our best hopes 
of gathering this wild bean were pinned on 
a site Gary Nabhan, Jose Muruaga and I had 
discovered during a 1984 survey and 
collecting trip (which incidentally was 
sponsored by the Food and Agriculture 
Organization of Rome) . 

Driving into the San Pablo Balleza 
River valley from the forest-covered 
Sierra Tarahumara, Mahina and I quickly 
noted that the regional drought was 
especially evident here. The native 
grasslands were parched. The only green 
corn and bean fields were those receiving 
irrigation water out of the broad San 
Pablo Balleza River. 

We drove south to the wild bean site, 
not knowing what to expect. As we climbed 
over a field stone fence and began to 
stumble up the steep, rocky slope we 
noticed that much of the previous year's 
annual vegetation was just not present 
this year. We reached the base of the 
sheer �olcanic cliff and searched for the 
bean plants that last year had vined up 
over so many of the shrubs and bushes. 
After nearly one hour of intensive search 
we had located only one plant. The absence 
of the normal spring and summer rains was 
especially severe at this location. 

Germination of the countless beans 
that had fallen among the rock scree of 
the hillside was dramatically reduced. 
This situation was compounded by another 
and related fact: cattle and burros had 
broken through the nearby fence, and 
clambered up the slope, eating any and 
every green plant in their path. Those 
bean plants that did manage to survive the 
summer's drought became feed for the local 
livestock. 

Continued on page 1 1  
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Bruce Huckell and Barney T. Burns at work 
on the rock wall. 

Work Party Success! 

By Kevin Dahl 

A spruced-up, weedfree garden, a new 
stretch of ocotillo fencing, a new rock 
wall and dozens of feet of underground . 
water line were all accomplished by a 
hardy crew of volunteers at Native 
Seeds/SEARCH's garden work party on August 
16. Although we started at 6 a. m. and 
stopped before noon, gallons of sweat were 
produced by the hard-working participants. 

The participants (in no particular 
order) : Vicki Marvick, Shannon Murphy, 
Bronwyn Murphy, Tim Murphy, Esther Moore, 
Gary Nabhan, Karen Reichhardt, Dustin 
Nabhan, Laura Nabhan, John Phillips, Alice 
Gillette, David Cleveland, Mahina Drees, 
Bruce Kahle, Dale Turner, Martha Ames 
Burgess, Tony Burgess, Beauregard Burgess, 
Jodi Schramm, Dan Parker, Clayton Parker, 
Linda Parker, Julia Fonseca, Linda 
Stitzer, Bruce Huckell, Kevin Dahl, Bam 
Miller, Barney T. Burns, Brian Dahl, Chris 
Baisan, Gabriel Baisan, April Baisan and 
Sue Skirvin. 

Many heart-filled thanks to all who 
came. 

Dan Parker and Bruce Kahle put in the pvc 
piping for the water line. 



Mexican Bookshelf on Genetic Resources 

By Gary Nabhan 

For those of us interested in North 
American native crops, their gene pools 
and cultural uses, the following books 
offer some essential, but often neglected 
reading. For decades, it was quite common 
for U. S. scientists to do field research 
in Latin America for publication in 
English-language journals, without ever 
referring to primary research done by 
Spanish-speaking or -writing scientists. 
Because of the great amount of excellent 
ethnobotany and genetic resources con
servation work being done by scientists 
native to Mexico, Guatemala, Peru and 
other countries, the situation has 
shifted. Key unifying principles and some 
of the most comprehensive, detailed ethno
botanical collections known anywhere are 
emerging from the careful efforts and 
creative thinking of Latin Americans, and 
English speakers interested in these 
topics can no longer afford to "ignore" 
such work. 

Recently, at the Latin American 
Botanical Congress in Colombia, many of 
these scientists formed a new Latin 
American association of ethnobotanists to 
exchange publications, reference materials 
and experiences. A reference collection 
and clearinghouse are being set up at UNAM 
in Mexicc City as a service to students 
and researchers. Contact Javier Caballero, 
Instituto de Biologia, Universidad 
Nacional Autonoma de Mexico, Mexico, D. F. , 
04150 MEXICO. In the meantime, here are 
four newer books, that along with the 
writings of Jose Esquinas-Alcazar, Jesus 
Leon, Miguel Holle, Rafael Guzman, and 
David Barkin/Blanca Saurez, comprise 
essential Spanish reading in genetic 
resources of this continent. 

XOLOCOTZIA: 
OBRAS DE EFRAIM HERNANDEZ XOLOCOTZI 
By Efraim Hernandez-X. 1985. Published by 
the Universidad Autonoma Chapingo, 
Carretera Mexico-Texcoco Km. 38. 5, 
Texcoco, Estado de Mexico, Mexico. Volume 
1: ISBN 968-884-014-9. 428 pages. 

These essays, beginning in the late 
1940s, chart the life work of Latin 
America's most influential ethnobotany 
teacher and germplasm-collecting pioneer. 
The themes here range from the indigenous 
agroecosystems of Mexico, to weeds as 
genetic resources, to whimsical approaches 
to ethnobotanical interviewing. Hernandez 
has recently been awarded the 
Distinguished Economic Botanist Award in 
the U. S. , as well as the Frank Meyer Award 
from the Crop Science Society, so his 
contributions are finally being recognized 
internationally. This is a good place to 
start for anyone interested in 
ethnobotany. 
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ECOLOGIA Y AUTOSUFICIENCIA ALIMENTARIA 
By Victor Manuel Toledo, Julia Carabias, 
Cristina Mapes, and Carlos Toledo. 1985. 
Published by Siglo Veintiuno Editores, 
Cerro del Agua 248, Delegacion Coyoacan, 
04310, Mexico, D. F. , Mexico. ISBN 968-23-
l349-X, 118 pages. 

This treatise emphasizes that 
Mexico's ecological and cultural diversity 
cannot be ignored if that country is to 
ever regain nutritional self-sufficiency. 
Written by a team of biological and social 
scientists led by Victor Toledo -- who 
worked in The Nature Conservancy's 
International Program -- it won the 
National Serfin Award for Environmental 
Writing for 1984. Enriched by fresh 
analysis of Mexico's agricultural 
production statistics and its ecological 

problems, the book's primary focus is on 
translating ethnobotanical wisdom into 
viable solutions for food production. It 
offers many ecologically- and culturally
appropriate solutions for the humid 
tropics, for hot, subhumid areas, for the 
temperate highlands, subhumid highlands 
and deserts -- a sort of Meeting the 
Expectations of Mexican Lands. 

ARBOLES Y ARBUSTOS UTILES DE MEXICO 
By Anibal Niembro Rocas. 1986. Published 
by Editorial Limusa, Balderas 95, Primer 
Piso, 06040, Mexico, D. F. , Mexico: ISBN 
968-18-1992-6. 204 pages. 

Mexico has many more trees which are 
semi-cultivated or domesticated for food 
and other products than does the United 
States. Biologist Niembro provides thumb
nail sketches of 301 species that have 
been useful to humanity, covering the 
range of products and environments where 
these species will grow. Black-and-white 
photos and brief descriptions of gross 
morphology accompany each species 
surveyed. 

BIOLOGIA Y APPROVECHAMIENTO 
INTEGRAL DEL HENEQUEN Y OTROS AGAVES 
Edited by Carlos Cruz, Luis del Castillo, 
Manuel Robert and Raul Ordarza. 1985. 
Published by the Centro de Investigacion 
Cientifica de Yucatan, Caretera 
Panamericana y Periferico Sur, 29290 San 
Cristobal de Las Casas, Chiapas, Mexico. 
297 pages. 

This proceedings from a 1980 meeting 
on the economic botany of agaves 
illustrates an integrated approach to the 
use of plants, including taxonomy, 
physiology, genetics, social and economic 
studies, as well as alternative uses. 
Howard Gentry, Park Nobel, and George Lock 
joined the many Mexican agave experts for 
this effort, which has a focus on fiber 
agaves. 



Corn Smut 
AZTEC DELICACY OR MOCTEZUMA'S REVENGE? 

That grotesque, purple-black growth 
on your corn is a fungus. As such, if 
removed early enough in its growth cycle, 
it can be sliced, fried in butter as any 
other mushroom, and eaten. It has a corn
flavor and is delicious. In Mexico, it is 
pickled and can be purchased commercially. 
According to Gary Nabhan, it's widely 
known by its Aztec name, guitlacoche. 

Smut should be cut from the ear while 
it is still firm and pale. If the center 
is black and mushy or dusty (spores), you 
are too late. The earlier the smut is 
removed from the ear, the better for the 
corn, as well; and there is less chance of 
it spreading through spore dispersal. 

Linda Parker, our small collections 
curator, inadvertently transferred some 
smut from a tassel to ears when bagging 
and hand pollinating a grow-out corn. The 
bags created a perfect environment (moist) 
for its development. Smut is generally a 
minor problem in Tucson. Linda was 
unfamiliar with this pest/treat and didn' t 
get it into her skillet fast enough. This 
didn't upset Barney at all, but I was 
disappointed to have missed out on this 
gourmet delight. Don' t you waste this 
Aztec delicacy (not Moctezuma's revenge): 
pest control can be tasty! 

CORN SMUT 
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Cooking Winter Sq'uash 
By Linda Parker 

If your Fall harvest includes any 
hard-shelled winter squashes (Cucurbita 
mixta, C. moschata or C. maxima) , then 
these versatile "fruits" can provide you 
with a culinary adventure! Calabaza, 
Cushaw, Arrote and Blusher are a few of 
the regional names for squash. Native to 
the Americas, these squashes are great 
keepers if kept cool, dry and rotated. 
Check them occasionally for soft spots, or 
indications of rot. The fruits should be 
used soon at any sign of deterioration. 

Remember, for any recipe that calls 
for "canned pumpkin, " cooked and pureed 
winter squash can be substituted. The 
squash can be peeled, chunked and steamed 
or boiled until soft, then pureed in a 
blender. It can also be peeled after 
cooking, which is easier, but you have to 
let it cool a little. Or the squash halves 
(with seeds removed for next year's 
planting or roasted for snacks) can be 
baked until soft. The fleshy pulp can then 
be scooped out and pureed. Freeze any 
leftovers for later use. 

Taste differences between the squash 
species are variable. Individuals may soon 
develop a preference between varieties. I 
find they all work well for breads, 
muffins, pies, soups and casseroles. 
Steamed and mashed, it is also an 
excellent babyfood. The fruit is low in 
sodium and calories, high in Vitamin A. 

This recipe makes a hearty, tasty 
soup for a cool winter's eve. 

INDIAN SQUASH SOUP 

1/4 c. butter or margarine 
2 large onions, chopped 
1/2 c. lentils 
5 c. chicken or vegetable broth 
1-1/2 c. pureed or mashed squash 
1 t. marjoram 
1 t. thyme 
1 t. pepper 
dash Tobasco 
salt to taste 

Melt butter in large kettle, add onions 
and cook until slightly browned. Blend in 
pumpkin, broth and lentils. Add herbs, 
pepper and Tobasco. Simmer about 1-1/2 hours 
until lentils are done. 

1 , . 



Rains 
Continued from page 8 

A second example of Native 
Seeds/SEARCH's vulnerability to drought 
can be found in the Rio Fuerte Valley of 
the state of Sinaloa in northwestern 
Mexico. I n  1984, Mahina and I were able to 
locate several Mayo Indian dryland farmers 
still growing a very ancient variety of 
corn, chapalote. We purchased around 50 
ears of this interesting brown corn and 
promised to buy a much larger quantity in 
1985. Unfortunately, the summer rains of 
1985 were not very good over much of the 
Rio Fuerte Valley. The dry farming 
villagers of Las Capomos, Sinaloa, watched 
as their corn and bean plants wilted and 
dried -- only the large fields of the 
valley bottom prospered because they are 
well irrigated. The fertile bottomlands 
are devoted to commercial hybrid crop 
production and haven't seen varieties of 
corn like chapalote since the large-scale 
irrigation projects were completed years 
ago. 

The hard working, but poor, Mayo 
Indians of Las Capomos gathered in a 
terribly poor harvest in September and 
October of 1985. The drought that began 
that summer continued during the fall and 
winter, precluding any dry farming 
planting of any kind. We discussed the 
prospects of rain with our friends there 
on our January and March trips. All had 
hoped for a wet Winter and Spring so that 
the granitic fields could be planted in 
April. No such luck! The drought 
persisted. 

We visited Las Capomos on May 28, 
1986. Only sporadic and insignificant 
rains had fallen on the by now dusty thorn 
forest foothills around Las Capomos. That 
night as we left, we felt sure rain was 
only a day away because of huge bolts of 
lightning just north of the village. We 
could feel the cool air rushing from the 
oncoming storm. Everyone was expectant and 
excited. But, as we learned on our August 
visit, the rains did not actually reach 
Las Capomos until July 5 - - more than a 
month after our dramatic exit with all the 
lightning. 

As Santos Ibarra told us, once the 
heavy rains did come everyone dropped 
everything and began their long-delayed 
planting. By July 7, most of the dry 
farming fields were being planted. Dona 
Tula's family planted chapalote once 
again. And to our delight Santos Ibarra 
also planted a large plot of chapalote. 

All during the drought we were afraid 
the precious seed stocks would get ground 
up for tortillas. As we leave Tucson on 
our October collecting trip we look 
forward to replenishing our depleted 
stockpiles of chapalote, Mayo sweet corn, 
Ocho de Carrera, and fine Blando de Sonora 
-- all corns. This year we will get much 
more than in 1984. We had saved enough in 
Tucson to replant our Mayo friends' plots, 
but that won't be necessary next time 
around. The 1985 drought, however, taught 
us how tenuous is our hold on some of 
these ancient seed varieties we share with 
our Indian friends. 
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David Cleveland and Chris Baisan were 
among the many who took turns digging the 
ditch for the water line. 
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Nutrition in a Pod 
One of the most appetizing aromas in the world 

is a pot of well-seasoned beans bubbling on the back 
of a warm kitchen stove on a cold winter's day. 

Gou rmets tend to scoff at the lowly bean 
- but unrightly so. 

With its high quantities of protein 
and carbohydrates, vitamins and minerals, 

it has kept many a low-income family alive and 
has been a staple in the I ndian diet, 

probably for as long as they have known about it. 

Juanita Tiger Kavena 
Hopi Cookery 
UA Press, 1980 
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