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No. 21 1988 Spring Equinox 

the Seedhead News 
Pollination for the Seed Savers 

By Linda Parker 

At one time, seed saving was a 
necessity. Gardeners and farmers carefully 
selected and stored the best seeds from 
their harvests to insure future food 
supplies. The knowledge of pollination, 
purity, harvesting and storage of seeds 
was all part of survival and learned 
within the family and community. Limited 
availability of varieties may have made it 
an easier task. 

Today, most growers buy their seed 
from large corporations, who would also 
like us to buy their chemical products. 
Producing and saving your own seeds can be 
a proclamation of independence from these 
conglomerates. It is a step toward self
sufficiency. 

If your heritage does not include 
traditional seed-saving practices, this 
article presents a few fundamentals to get 
you started. You need to know about 
pollination, using isolation to maintain 
purity and the option of hand-pollination. 
Corn, beans, squash and chiles will be 
used as examples. 
POLLINATION 

Pollination is necessary to produce 
seed for another generation. This occurs 
when pollen from the male flower part 
(stamen/anthers) comes in contact with the 
female flower part (pistil/stigma). This 
joining results in a zygote, or fertilized 
egg within the ovary, that matures into a 
seed. 

Some flowers have both male and 
female parts (termed by botanists as a 
"perfect flower "). Legumes or beans have 
perfect flowers and a mechanism to 
transfer the pollen within the same flower 
before the flower opens. This is self 
pollination. Technically, if pollen is 
transferred from one flower to another on 
the same plant, this can also be termed 
self pollination. The genetic material of 
the plant has not changed. 
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Cross pollination is when the pollen 
is transferred, by wind or insects in 
domesticated crops, from one flower to 
another. The flowers may be on the same 
plant or a different plant. One plant may 
have separate male and female flowers 
(known as "imperfect flowers " on a 
"monecious plant"). Cucurbits (squash and 
gourds) and corn are monecious and must 
cross pollinate to insure fruit and seed 
production. 

The US Department of Agriculture has 
set guidelines to maintain seed purity 
between cross pollinating crops. The "One
Quarter Mile " rule is the standard 
isolation distance to prevent pollen from 
one variety contaminating another during 
the growing cycle. This may be a bit 
extreme }n the Southwest's arid climate. 
Corn pollen can easily survive in high 
humidity, but quickly desiccates in low 
humidity and drying winds. Insects carry 
pollen considerable distances, but must 
stay near a water source. Therefore, in 
hot, arid conditions, isolation can be 
established at distances of less than one
quarter mile. 
WHAT CROSSES 

All plants have a Latin name, known 
as their genus and species. Common, local, 
or regional names can be very confusing, 
so Latin names are used to make things 
easier and universal. Plants are given 
their Latin names based on their flower 
structure. Thus, plants of the same genus 
and species will cross pollinate. Corn, 
whether sweet, flour or popcorn, are all 
Zea mays and will readily cross. Peppers, 
or chiles, are mainly Capsicum annuum. 

Generally, plants with the same 
genus, but different species, will not 
cross. Of the squashes, for example, 
Cucurbita pepo will not readily cross with 
Cucurbita argyrosperma (formerly mixta), 
Cucurbita moschata or Cucurbita maxima. 
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Seed Savers 
in Their 

Own Right 

Kathryn Michel 
By Kevin Dahl 

There are some very lucky students in 
Somerton, Arizona, a small town near Yuma. 
Members of the gifted and accelerated 
English class (combined 7th and 8th grade) 
have for the last three school years 
participated in an exciting program 
learning about Native American lore, 
especially of the Cocopa Indians. 

The innovative program is the 
brainchild of English teacher Kathryn 
Michel, who wanted to sponsor a program 
that encourages learning through exper
imentation, problem solving and doing. 

The first year, students grew chiles, 
corn and tepary beans in a greenhouse 
located on the school grounds. A booklet 
they published describes their experiences 
growing and cooking the crops. 

The next year, the greenhouse was no 
longer available to the program but that 
didn't stop Kathryn and the students from 
expanding the project. Wild crops were 
researched. The students tried their hand 
at making native pottery: collecting the 
clay, refining it, forming it into pots 
and animal figurines. The pottery was 

Nicole Twist and gourd. Photo by Pat Callahan. 
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Travi.s Manchado and cattails. Photo by Pat 
Callahan. 

fired both in the school kiln and using 
mesquite wood in an open fire. The 
finished pottery was decorated with dried 
sap from arrowweed and mesquite. 

That year Ransom Lomatewama, a 
visiting Hopi poet on loan from the Heard 
Museum in Phoenix, was able to teach them 
about Hopi foods. Their learning about 
native foods culminated in the serving of 
an entire Native American lunch in the 
school cafeteria (with the one exception 
of milk). 

The students at O.L. Carlisle Junior 
High are 96 percent Hispanic, and the 
gifted class reflects this. Kathryn said 
her students gained a greater appreciation 
and respect for the Cocopa through their 
studies. Also, they learned that much of 
what we call Mexican food is really Indian 
food with only some Spanish influence. 

There have been Co cop a students in 
the class each year, bringing an added 
dimension to the learning process. They 
helped with words and pronunciation. June 
Stillings, a teacher and Cocopa Indian, 
was also very helpful. 

The program's biggest impact is 
probably in generating greater 
understanding of the Cocopa people. The 
students learned how civilized the pre
contact, pre-dams Cocopa culture was and 
how efficient their flooded plain farming 
was. Kathryn gives an example of how the 
Cocopa students have responded to the 
program by pointing out that while 20 
years ago you would never hear the Cocopa 
language being spoken at school, now she 
hears students using it in the halls. 

This year the class is once again 
growing corn and tepary beans, though 
their studies will emphasize insects. And 
Kathryn has future plans for Native 
American education: she hopes to establish 
an ethnobotanical garden at the Cocopa 
Museum being developed by the tribe. 



Gardening the Zuni Way 
By Craig A. Doherty 

While working as teachers on the Zuni 
Indian reservation for five years, my wife 
and I grew to know the Zuni people and 
began to understand their culture. We 
learned to appreciate how these hardy 
people have adapted to the harsh, dry 
conditions of the western New Mexico 
plateau by using their scanty natural 
resources to the fullest. Their daily life 
isn't much different from yours or mine. 
But they have preserved much of their 
religious and cultural heritage from the 
16th century, when they successfully 
fought off attempts by Spanish colonists 
to "civilize" them. 

Until very recently, the Zunis lived 
by farming the sunbaked adobe clay soil 
along the Zuni River, raising corn (a crop 
that still looms large in their religious 
life), squash, chiles, melons, pumpkins, 
gourds, onions, amaranth and cotton. 
Nowadays, the Zunis get by mostly by 
making jewelry out of silver and 
turquoise, a beautiful sky-blue mineral 
composed of copper, phosphorus, and 
aluminum or iron. This Zuni Indian jewelry 
is world-famous. Although Zuni gardening 
activity has declined, the methods they 
devised for this hot climate are still 
valuable and well worth trying if you have 
to contend with desert soil, poor 
rainfall, and wind. 

The Zunis found ways to get the most 
from their little river, which is not 
always dependable, and from the scanty 
rainfall, which averages about 12 inches a 
year. To combat these problems the Zuni 
gardeners devised "waffle gardens. " From a 
distance, these small 2-by-2-foot squares 
of earth with their 4-inch-high mud walls 
resemble a huge waffle, hence the name. 
The Zunis call them latekwi-hey-ko-we 
("field bed"). 

A Zuni waffle garden is a series of 
beds raised about 4 inches above ground 
level, then divided into squares 1-1/2 to 
2 feet on a side. Each bed is one or two 
squares wide and 6 to 10 squares long. To 
protect the gardens from wind, the Zunis 
erected low adobe walls or crude palisades 
of scarce brushwood and sticks around each 
one. The plants were watered once every 
three days until they were 8 inches high, 
when they were watered once every four 
days. A Zuni friend, Andrew Lonjose, 
remembers helping his grandmother tend her 
waffle garden. He remembers pouring enough 
water into each waffle to almost fill it. 

MAKING A WAFFLE GARDEN. While living 
among the Zunis, I cultivated a waffle 
garden, and found it to be easy enough, 
with help from my 6-year-old daughter, 
Meghan, who was also interested in thing�, 
Zuni and even learned their language. 
Using only a shovel and a rake, we made 
our waffle garden in a single spring 

. afternoon. 
First, we cleared the area we 

selected for the garden. Then, with the 
shovel, I loosened the soil to a depth of 
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about 18 inches. Then we formed the waffle 
walls with our hands. Meghan found smooth
ing the walls especially to her liking. 

Next, we visited our Zuni friend 
Andrew Lonjose's sheep camp, where we 
shoveled up a couple of cubic yards of 
well-rotted manure from one of his old 
corrals. Back at the garden we mixed a 
generous amount of manure into each 
square, then leveled the soil with a rake. 

ZUNI 

Like all children, Meghan wanted to 
see quick results, so we planted the 
squares with crops that would stand the 
cool spring weather and grow quickly -
peas, spinach and radishes. The peas 
thrived despite two frostings of snow in 
early May, but the radishes succumbed and 
we replanted those squares in early June 
with chiles. 

We spaced the plants as in any 
intensive garden. As a rule of thumb, we 
followed the spacing recommendations on 
the seed packets. For instance, the peas 
were to be planted 3 inches apart in rows 
18 inches apart. We ignored the row 
measurement and used the 3 inches as our 
guide. We planted the seeds on a 
triangular pattern with all plants 
equidistant from each other. 

We watered the garden as the Zunis 
did, about every three days in the 
beginning and, when the plants were 
larger, about every four days unless it 
rained. Each square was watered until it 
was about half full. 

Although the soil around the beds 
compacted into a cement-hard walkway, the 
soil in the squares remained friable. This 
made weeding a snap. We easily pulled the 
weeds, and most of their roots, by hand. 

We continue to use the waffles as 
permanent beds. In the fall, after 
harvest, all the plant residues are 
removed and composted. Each cell receives 
a generous topdressing of compost or more 
sheep manure. In the spring the cells are 
turned and loosened with a shovel, walls 
are quickly repaired and our waffle garden 
is ready to plant with very little effort. 

Craig A. Doherty and his family now 
divide their time between Nantucket, 
Mass. , and their farm in northern New 
Hampshire. Reprinted by permission of 
ORGANIC GARDENING magazine. Copyright 1987 
Rodale Press, Inc. U. S. A. All rights 
reserved. 



Pollination continued from page 1 

FOr this to be help:tul, though, you have 
to know the species of squash varieties 
such as zucchini, crookneck, cushaw or 
hubbard. 

It is rare, but not impossible, that 
plants from different genera (plural of 
genus) will cross. There are exceptions to 
the rules, and plant breeders have had 
some success with forced crossings. 

Open pollinated means that the plant 
variety is not a hybrid. Most plants are 
open pollinated, as are all of Native 
Seeds/SEARCH's seeds. Hybrids are produced 
by cross pollinating two varieties to 
produce a unique third, and are common in 
modern agriculture and commercial garden 
seeds. It is not worth saving seeds from 
hybrids, as offspring will not maintain 
the characteristics of their hybrid 
parents. 
MAINTAINING PURITY 

Purity means preventing two different 
varieties from cross pollinating. 
Contamination of your seed stocks can 
occur in one growing season. 

The easiest method to maintain purity 
for seed preservation is to grow only one 
variety within a genus and species. You 
might have to be aware of what other 
gardeners have planted near you, and what 
"weeds" may have volunteered in your 
garden from last year's crop or the 
compost. Check with your neighbors, and 
use the opportunity to share a few seeds. 

Hand pollinating is commonly used on 
a small scale to maintain purity. It can 
be time consuming and labor intensive, but 
it's fun to play Mother Nature! When hand 
pollinating, you must physically act as 
the agent to transfer the pollen (male) to 
the stigma (female). You must also act to 
prevent any unwanted pollen from finding 
its way to the stigma. 

Staggered planting times is another 
good practice to prevent crossing, 
especially for corn. Allow two, four or 
more weeks between planting of different 
varieties, so that tasseling does not 
overlap. You must know how many days it 
takes each variety to mature for this to 
work; a second planting of an "early" corn 
will defeat the purpose. 

Caging individual plants with window 
screening, or bagging flowers with cheese 
cloth, muslin or paper sacks, can prevent 
insects from visiting and crossing 
varieties. This will work well, as in 
chiles, if flowers are capable of self 
pollinating. Otherwise, hand pollination 
will be necessary and protected barriers 
maintained. 

Other physical barriers inClude 
buildings and plants to prevent out
crossing (another term for undesired cross 
pollination). Some crops and trees can act 
as deterrents to insect pollinators, but 
it takes a comprehensive understanding of 
which garden insects visit your garden. 
CORN 

Corn, Zea mays, is dependent on wind 
for pollen dispersal. The tassel, at the 
top of the plant, is the male flower. 
Pollen will be shed from the anthers, 
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along the tassel branches. The ear is the 
female flower part and is located along 
the stalk. Husk leaves will form at a leaf 
node, and eventually silks will emerge. 
Silks are the stigmas and receptive to the 
pollen. Each silk, if pollinated, will 
form a single kernel or seed. 

To maintain seed purity in corn there 
are a number of practices that could be 
used. Isolation distance between varieties 
should be at least 1,000 feet in arid 
conditions and increases as humidity 
increases. Staggered planting times can be 
very effective. Hand pollination can also 
be used. 

I hand pollinate my corn for two 
reasons. I usually plant a small 
population for seed production, and the 
pollen needs to be mixed to maintain the 
genetic diversity in such a case. I have 
found low humidity and hot winds can 
quickly desiccate the pollen before it 
reaches the silks. If you have ever 
harvested corn with only a few kernels 
this may be the reason. Hand pOllinati�n 
can assure a better corn harvest. 

By careful observation of plant 
growth, you will be aware of each plant's 
stage of tassel and ear development. 
Tassels will grow out of the top leaf 
whorl, and the anthers start to shed 
pollen from the top of the tassel. To 
insure pollination of any early silks, 
anthers will begin shedding pollen a few 
days ahead of the earliest silks' 
appearance. Although some plant breeders 
store pollen, I have not had any success 
with storage of this early pollen for 
later use. 

Once silks have started to appear, my 
early mornings are spent in the garden for 
the daily ritual of hand pollinating. 
Anthers will begin to shed pollen once the 
sun is up and the plant is 
photosynthesizing. I have tried to shake 
pollen from the tassel as early as 6 a. m. , 
only to return at 8 or 9 with better 
results. After noon most viable pollen is 
gone for the day. It is easily "cooked" by 
the heat. 

I collect all of the available pollen 
for a given variety in a large diameter, 
shallow porcelain enameled bowl. The slick 
surface allows for easier distribution. I 
mix all of the pollen before using it to 
encourage the genetiC variability. 

The silks are receptive along their 
entire length. Since they tend to get long 
with the upper ones blocking the lowers, I 

continued on_next page 
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trim off the tips using scissors. They 
will then look like paint brushes. This 
gives a better chance of uniform 
pollination. 

My pollen gathering is simply done by 
bending the tassel over the bowl and 
gently shaking. Be careful not to break 
the tassel, as it will shed pollen for a 
few days. The pollen is a bright yellow 
powder, easily identified. Incidentally, 
corn pollen is an important ceremonial 
item for several Southwestern tribes. 
Dried anthers may also fall into your bowl 
during pollen gathering. 

To distribute the pollen, I have used 
a spoon or just funneled it from my 
collecting bowl if there is an ample 
supply. Each silk needs only one pollen 
grain, but you must cover the entire silk 
area. I prefer to carefully pollinate the 
entire plant population, then if I have 
any leftover pollen, repeat the process. 
You may want to pollinate the same ear on 
successive days. The silks will turn brown 
and dry once pollination has occurred. 

Once the supply of pollen is gone, 
the corn ears will begin to swell as 
growth of the fertilized seed begins. 
There are usually a few late ears, 
especially on open pollinated varieties. 
These can be removed and eaten as "baby 
corn". 
BEANS 

Common beans (Phaseolus vulgaris) and 
tepary beans (Phaseolus acutifolius), have 
perfect flowers and are self pollinating. 
The pollination takes place before the 
flower opens, so there is seldom any 
crossing. 

There is a small percent of cross 
pollination found in lima beans (Phaseolus 
lunatus), scarlet runner beans (Phaseolus 
coccineus), and fava beans (Vicia faba). 
Their showy flowers can attract bees, 
which can aid in fruit set. To maintain 
seed purity, separate varieties by 100 
feet, or plant barrier crops between them. 
CHILES 

Capsicum annuum includes most sweet 
peppers, chiles and chiltepines. The 
flowers are perfect, and are generally 
self pollinated. However, insects do visit 
the flowers and can cross pollinate. This 
includes crossing sweet and hot varieties! 
Outcrossing in the Southwest may happen to 
as much as 1/5 of your plants. 

There is an excellent article on 
maintaining purity in peppers by Jeff 
McCormack in The Seed Saver's Exchange: 
The First Ten Years (available for 
purchase through our catalog). In summary, 
he recommends planting different hot chile 
varieties 600 feet apart with barrier 
crops between. If you have sweet and hot 
varieties, they also need the 600 feet 
distance. Between sweet varieties, 150 
feet plus a barrier crop will be 
sufficient. 

McCormack notes that the flowers on 
hot peppers have a longer style that 
allows the stigma to protrude further 
beyond the anthers. This encourages 
insects, mainly honey bees, bumble bees 
and sweat bees, to cross pollinate the 

continued on next page 
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Feast of San Juan 
Celebration 

By Martha Burgess 

In Northwest Mexico, June 24 has 
traditionally been a very important day 
for Hispanic peoples and Native Americans 
alike because it salutes in a broad sense 
something crucial to all beings in this 
desert land -- water. The symbolism and 
significance of Saint John the Baptist's 
baptizing of Jesus dovetails importantly 
with the desert calendar and the coming of 
the summer rains. Since the advent of the 
Spanish, San Juan's Day has become a time 
to ritually bathe in rivers like the Rio 
Yaqui, San Miguel and Rio Mayo. Sonorans 
even have a verb to describe the event, 
sanjuanear. It heralds the monsoons and 
calls desert people to prepare for 
planting and celebrate the renewal to 
come. A child born among the O'odham on 
Dia de San Juan may become an important 
curer, teacher or singer. 

With our celebration of the Feast of 
San Juan, sponsored jointly by Native 
Seeds/SEARCH and the Tucson Botanical 
Gardens, we hope to share its significance 
with the many new desert people who now 
make their home in Tucson. With ritual 
Indian dancing, songs of the desert by 
Mahina Drees, poetry commemorating the 
rains by O'odham poet Ofelia Zepeda, a 
great feast of refreshing native foods, 
and much more, we will mark this as an 
important occasion of our desert year. 

Come enjoy the entertainment. Taste 
mailY a traditional and innovative culinary 
delight served in a smorgasbord pay-as
you-eat style. ,Try a taste of Indian 
tesvino, traditional corn beer of the 
Tarahumara. Talk with expert gardeners 
about preparing yourself and your garden 
for summer growing (the traditional season 
for desert planting)�se this opportunity 
to purchase the right seeds to grow. 

It will be lots of fun for all 
members of the family. Bring a friend and 
enjoy shopping for native baskets, pots 
and cooking utensils, and dried foods to 
take home. It all takes place in the cool 
of a summer evening, 5-10 p.m., at Tucson 
Botanical Gardens, 2150 N. Alvernon. 

Tickets for entrance and entertain
ment are on sale by reservation using the 
form found on page 11 (adults $2, children 
under 10 $1). Entrance fees increase for 
tickets sold at the door so be sure to 
sign up soon (it will also help us with 
our planning!). If you have a favorite 
native foods dish you would like to.share 
for this feast, or if you can volunteer to 
help with preparations, please leave a 
message at 327-9123. We are especially in 
need of food preparers, and can provide 
help with recipes and some of the hard-to
find native ingredients. 

We hope you can join us to share this 
special San Juan's Day Celebration! 



Pulque-Sucking Gourds grown by Growers 
Network participant Toni Vance. 

flowers. This explains the farther 
isolation distance to maintain purity. 

Last year we built cages for our 
chiles at the NS/S demonstration gardens. 
Using window screen, we stretched it over 
a wooden frame (2 ft x 2 ft x 1.S ft), and 
were able to place these over the growing 
plants. These did a satisfactory job. 
There were a few problems -- the wind 
occasionally rearranged the cages and some 
of the plants outgrew their cages. 

It is also possible to cover the 
inflorescences (flower parts) with cheese 
cloth or muslin. This must be placed on 
unopened flowers and remain until fruit 
set. Hand pollination can also be done 
with a small camel hair brush. Be sure to 
use a different brush for each variety. 
CUCURBITS 

Cucurbits are a large family of 
plants that includes squash, cantaloupes, 
watermelons and gourds. The plants bear 
separate male and female flowers and 
depend on insects to pollinate for fruit 
production. 

It is important to know the species 
of the squash you plant. There are four 
main species, Cucurbita argyrosperma 
(formerly mixta), Cucurbita maxima, 
Cucurbita moschata, and CUcurbita pepo. C. 
argyrosperma is common in the southwest 
and are commonly called cushaws or Mexican 
pumpkins, "calabasas." C. maxima includes 
Hubbard, Buttercup, or Banana. C. moschata 
is closely related to C. argyrosperma and 
includes Butternuts and Calabazas. C. pepo 
is a large group in which you will find 
zucchinis, acorns, crooknecks, spaghetti 
and Halloween pumpkins. 

' 

To maintain seed purity, you should 
only plant one of each variety and be 
aware of what your neighbors are growing. 
If your garden is visited by a lot of bees 
and there is nearby water source, then the 
1/4 mile isolation distance is a good 
guide to prevent contamination of your 
seeds. 

Hand pollination may be necessary to 
insure fruit set if you lack adequate 
pollinators (or are growing more than one 
variety within a species and want to save 
seeds). Seed Savers Exchange's First Ten 
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Years has an excellent article on Hand 
Pollination of Squash (page 307) that 
includes pictures of male and female 
flowers. Other cucurbits are also 
discussed. 

Male squash flowers are on a long 
stem and usually appear before female 
flowers. Female flowers have a small 
"baby" squash at the base of the flower 
and are usually on a shorter stem. The 
flowers open in the early morning so it is 
necessary to get them before the insects. 

In my garden, I hand pollinate for 
better fruit set. If you have seen your 
baby squash shrivel and die on the vine 
without growing, more than likely it was 
never pollinated. 

I transfer pollen by removing the 
male flower stem from the plant. I then 
remove the flower petals, which exposes 
the pollen on the anthers. Like a brush, I 
can then distribute the pollen onto the 
stigma of the female flower. If the 
flowers are available I like to use two or 
three males to distribute pollen onto the 
stigma. 

If you are keeping varieties of more 
than o�e species, then you will have to 
check your flowers the night before and 
tape them shut. Remove the tape in the 
morning to pollinate, then again tape the 
female flower so it is not visited by 
other pollinators. Be careful of the 
"baby" squash or ovary -- any damage to it 
can cause an aborted fruit. Mark your 
pollinated fruit to identify it later for 
seed harvesting. 

Cantaloupes, muskmelons, honeydews, 
and casavas are all Cucumis melo and will 
readily cross pollinate. Again, you can 
hand pollinate to maintain purity but the 
flowers on these vines are small and 
difficult to work with. The plants also 
have a tendency to naturally abort 60-70% 
of the female flowers that bloom. Once 
fruit has started to set, more flowers 
will abort. Kent Whealy recommends 
pollinating the very first female flowers 
to improve your chances of fruit set. 
Follow the guidelines for squash 
pollinating and get out the tweezers! 

Watermelons, Citrullus lanatus, are 
also insect pollinated and the flowers are 
small. Follow the hand pollinating 
guidelines if you are growing more than 
one variety. Remember to remove any 
aborted ovaries, the small fruits that are 
not growing or turn yellow and shrivel. 
The plant can then use its energy to 
produce more flowers. 

Hard-shelled gourds, Laguaria 
siceraria, regardless of their shape, will 
cross pollinate. If you are growing a 
gourd, and want to keep the seeds pure for 
a certain gourd shape, grow only one 
variety or hand pollinate. 

The white gourd flowers open in the 
evening, so you must tape flowers shut in 
the morning and pollinate in the evening. 
The technique is the same as with the 
squash. 

I hand pollinate gourds to insure 
greater fruit set. Since the flowers are 
evening bloomers, it is likely that bats 
do some pollinating. If pollen is still 
available in the morning, bees can also 
help pollinate. 



Board of Directors 
Adds Members 

In February this year, the founding 
board of Native Seeds/SEARCH voted to 
expand the board of directors in order to 
meet the challenges of our expanding 
activities and membership. In addition to 
the founders Mahina Drees, Karen 
Reichhardt, Barney Burns and Gary Nabhan, 
the following individuals will participate 
as board members beginning April 24, 1988: 

Kevin Dahl. A Native Seeds/SEARCH 
staff member since 1985, Kevin serves as 
our newsletter editor, membership services 
coordinator, and has been involved in 
field-collecting, fundraising and 
assistance to Native Americans as well. 
Kevin is also editor of the Arizona Native 
Plant Society newsletter, and has 
extensive experience in both conservation 
action and publications development. He 
co-authored a report on Grassroots 
Conservation for the Office of Technology 
Assessment, and portions of the Community 
Seed Bank Kit. 

Anita Alvarez de Williams. Anita is 
an author, art historian, ethnographer, 
museum curator, and ethnobotanist. In 
addition to writing the Cocopa chapter for 
the Handbook of North American Indians, 
Anita has published books on the 
ethnohistory of Baja California in both 
Spanish and English. She translated the 
Desert Plants issue on tepary beans into 
Spanish, and hosted an international 
workshop on teparies in her hometown, 
Mexicali, Mexico. Anita's work with the 
Cocopa is exemplary in every way. 

Laura Merrick. A Ph. D. candidate at 
Cornell University, Laura currently serves 
on the faculty at the University of Maine. 
She is among the foremost experts on 
squash and gourd taxonomy, ethnobotany and 
conservation, having field-collected for 
both the IBPGR and USDA. Her articles in 
Economic Botany and Conservation Biology 
establish her as a leading proponent of in 
situ conservation. Laura has helped us in 
the past evaluating our Southwestern 
collection of Cucurbita. 

Rodney Engard. As Director of the 
Tucson Botanical Gardens, Rodney has given 
Native Seeds/SEARCH a beautiful home and 
considerable additional moral and logistic 
support. Although his degrees are in 
wildlife biology, Rodney is also an expert 
of the genus Hesperaloe and on desert 
landscaping. Formerly Director of the 
Desert Botanical Garden, and an 
independent consultant on native plant 
materials, Rodney has co-authored two 
books on desert native plants. 

Mardith Schuetz. Ph.D./Richard 
Miller. Ph.D. This husband and wife team 
share a position on the Board. Richard has 
a lifetime's experience teaching biology 
in California and Nevada, and organizing 
an environmental summer camp for students. 
Specializing in ichthyology, he is 
currently compiling an atlas of the fish 
of Antarctica that is "in press" at 
Stanford University Press. He has been 
active internationally with conservation 
efforts with the International Union for 
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the Conservation of Nature (IUCN). Mardith 
has directed a number of historical 
archaeological excavations across Texas 
(twice at the Alamo), in Arizona and in 
Guam. She has been very active in historic 
conservation. Since moving to Tucson, she 
has worked with the Southwestern 
Documentary Relations project of the UA 
Museum, has directed the Southwestern 
Studies Program in the UA History 
Department, and is on the board of 
directors of the Southwestern Mission 
Research Center. She is working on several 
books and articles focusing on the origins 
and history of colonial Spanish church 
architecture in Latin America and the U. S. 

Cholla Bud Workshop 
By Martha Burgess 

It was an experiment: a native foods 
workshop, opening the door inviting Native 
Seeds/SEARCH members to cross the 
threshhold for a day into a traditional 
southwestern culture. Not in a classroom 
setting -- but rather on its native soil. 

Cholla buds, a nutritious staple food 
of the Tohono O'odham collected from the 
ready-to-bloom staghorn and pencil cholla 
cactus, were the catalyst for a special 
human experience and culinary delight. 

Because of time, distance and 
postage, the event was announced to Tucson 
area members, but we would very much like 
to hear from other residents about their 
interest in participating in similar 
future hands-on native foods or native 
gardening workshops. (In fact, check the 
announcement in this issue for the 
upcoming workshop in practical summer 
desert gardening. ) 

We carpooled from Tucson (many from 
as far away as Elgin and Benson, Ariz. ), 
braving the blustery winds and even sleety 
rain of the winter's last fluke storm 
(April 16 and 17), and drove to the 
village of Ali CUkson in the Tohono 
O'odham nation to the home of traditional 
teacher and harvester Juanita Ahil. 

Equipped with umbrellas, buckets and 
tongs we learned about the best species to 
harvest, how to de-spine, cook the buds or 
dry them for storage in Juanita's 
traditional family ways. The zesty little 
calcium-rich buds, which look like large 
asparagus tips when cooked, were just a 
small part of a desert feast to which we 
were treated. We tasted a chia seed 
beverage Juanita uses as a nutritious 
pick-me-up, delicious baked squash 
(Cucurbita moschata), tepary bean stew 
with epazote and I'itoi's onions, pickled 
cholla buds, tomatillo green chile and 
I'itoi onion salsa, roasted corn on the 
coals, green corn tamales, chile beef 
"O'odham, " and crunchy amaranth seed cake 
with prickly pear jelly or desert honey 
for the sweet-tooths. 

When the rains sent us soaking back 
to dry our derrieres in front of her 
mesquite wood stove, Juanita would have 
another hot drink, a new dish of food, or 
a good story waiting for us. It was deeply 
meaningful to have her share with us the 
real context of many O'odham foods we see 
in the Native Seeds/SEARCH catalog. 



New National Focus Brewing 
on Indian Agriculture 

By Gary Nabhan 

Three million acres of croplands 
occur on Indian Reservations in the 
continental United States, yet the needs 
of the native caretakers of these lands 
have long been neglected by the Bureau of 
Indian Affairs. Loss of crop diversity, 
decline in small mixed family farms, and 
outside control of farmlands by leasing to 
agribusiness have been the trends in 
Indian farming over the last century. BIA 
programs have, in general, neglected or 
aggravated rather than diminished problems 
for Indian farmers of mixed crop farms. 
However, recent interest in the plight of 
Indian agriculture may focus new attention 
on these problems, if not work for 
suitable solutions. 

For the first time, in November 1987, 
an Intertribal Agriculture Council was 
formed to advise the Assistant Secretary 
of Indian Affairs and the USDA on programs 
of service to Indian farmers. The twelve 
member executive council, including 
successful Indian administrators, 
ranchers, and cash crop farmers, has made 
a number of recommendations, which the 
Secretary of Interior and Secretary of 
Agriculture agreed to in principal in 
January 1988. Foremost is a review of the 
BIA's mission and goals, in order to 
further "Indian self-determination. " 

While that goal is a worthy one, 
other recommendations must be evaluated 
cautiously. For example, the Council 
recommends greater cost-sharing and 
flexibility in agricultural leases and 
permits. Will this lead to short-term 
gains for tribal coffers or individual 
agribusinessmen, but long-term depletion 
of croplands or fewer opportunities for 
young Indians who want to farm themselves? 
Once a lessee is "done" with a piece of 
land, is he responsible for putting a 
cover crop back on it, or ameliorating the 
salt-buildup caused by his irrigation? No. 
Environmental and health issues must be 
addressed. Much of the leased farmlands on 
Indian reservations in Arizona is used for 
water-consumptive exotic crops, that are 
sometimes sprayed with chemicals without 
regard to the health effects on Indian 
families living adjacent to the fields. 

To understand the new directions that 
Indian agriculture may go, readers may 
want to review two recent publications. 1) 
Indian Agriculture/Range Program Redbook, 
February 1988, available from the 
USDI/BIA, Washington DC 20245; and 2) 
Agricultural Programs and Activities for 
Native Americans, September 1986, Office 
of Information, USDA, Washington DC 20250. 
A more recent development -- that of a 
General Accounting Office inquiry into the 
successes and failures of government 
programs in conserving crop resources of 
American Indian heritage -- may also open 
new directions. stay tuned! 
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Nuturing Diversity: 
Indian Information Center 

By David Cleveland 

Preserving and nurturing the 
tremendous diversity of locally 
domesticated and adapted crops and their 
wild relatives cannot be separated from 
the persistence and revitalization of 
American Indian cultures. 

Many of the same forces that have 
extirpated or drastically reduced so many 
locally adapted food plants have had the 
same effect on American Indians. The 
concepts of monoculture, homogeneity and 
centralized administration in modern 
agriculture and food systems have their 
parallels in the social arena. 
Assimilation, monolingualism, and denial 
of Native American sovereignty have been 
recurrent themes in attitudes of 
governments in the Americas since the 
European invasion. 

While Native Seeds/SEARCH is working 
to conserve and nurture native crops, 
other organizations are working to 
increase understanding of the importance 
of the diversity of Native cultures in the 
Americas. One of these is the South and 
Central American Indian Information Center 
(SAIIC), a non-profit organization 
headquartered in northern California. 
Their purpose is to promote "exchange and 
unity among all Indians of the Americas" 
and to publicize Indian issues and culture 
to the English-speaking public. One way of 
doing this is through visits of South and 
Central American Indians to the United 
States. They also publish a quarterly, 20-
page newsletter filled with interviews and 
first hand reports from an Indian 
perspective on Indian efforts from Mexico 
to Argentina to preserve and develop their 
unique ways of life and relations with the 
land. SAIIC also broadcasts a half-hour 
radio program twice monthly, and tapes are 
available. 

The SAIIC Newsletter is $8 a year; 
make checks payable to AFSC/SAIIC and mail 
to SAIIC, P. O. Box 7550, Berkeley, CA 
94707. Ask for more information on tapes 
and other activities. 



Drought 
By Mahina Drees and Barney T. Burns 

Drought once again is plaguing 
Northwestern Mexico. In a previous 
newsletter, we told of the drought of 
1985/86, but the current drought is much 
worse. In fact, it appears that North
western Mexico is facing its most severe 
drought in at least 50 years. 

We first realized how bad the 
situation was last fall. The late summer 
and early fall rains did not materialize 
over much of the Tarahumara country of 
southwestern Chihuahua. Consequently crop 
yields were greatly reduced in most areas 
and complete crop failures occurred in 
some areas, such as southwest of 
Samachique. Our more recent trips into the 
mountains confirms that this winter's and 
spring's rain and snowfall are way below 
normal. In the high country of the 
Tarahumara, we saw only two fields being 
planted during what is normally the height 
of the planting season. Fields were being 
plowed and prepared for planting, but 
almost everyone was holding off planting 
because of inadequate soil moisture. Dust 
swirled along every dirt road and across 
the scattered dry farming fields. The 
hillsides of oak are browner than we have 
ever seen before. Already, there are many 
new dead pine and Arizona Cypress trees. 

The situation is even more desperate 
in the Mayo country to the west in the 
Mexican states of Sinaloa and Sonora. Last 
summer's dry-farmed crops never matured. 
Corn simply shriveled in the fields, often 
providing only a minimal amount of fodder. 
No corn seed was produced in many villages 
like Los Capomos, Sinaloa. The entire 
region of Northwestern Mexico has been so 
dry that the large modern reservoirs are 
now almost empty. They and the rivers 
feeding them are as low as anyone can 
recall. When irrigated fields have been 
harvested over the past few months they 
have been left fallow. Well over 60 
percent of the total acreage of the Rio 
Mayo and Rio Fuerte bottomlands are 
already fallow or bare. The major 
diversion canal at San BIas, Sinaloa, was 
six to seven feet below normal in early 
May and that level was being maintained 
only by diverting virtually all of the 
river's diminished flow. The region's 
conditions are now so extreme that state 
and national agencies are taking notice. 

The very large and well integrated 
agribusiness concerns are facing severe 
hardships, but the Mayo and Tarahumara 
Indians are even more adversely affected. 
As the drought worsens more and more 
Mayos, especially young men and women, 
search for wage work. Many have been 
harvesting tomatoes, cucumbers, peppers, 
squash and melons for export to the U. S. , 
Canada, or Japan. For the more distant 
Mayo villagers this means getting up 
before dawn to meet the truck and 
returning after dark, six days a week, for 
about $3 per day. This work will end when 
the remaining winter produce is harvested. 
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The Tarahumara Indians lack the 
chance of hiring out as field laborers. 
Instead, many of the Tarahumara have 
incr.eased their production of craft goods 
that are sold wherever possible for 
imported corn. We noticed on our last trip 
into Chihuahua that sacks of corn were 
unloaded at every train stop. In spite of 
this, many stores throughout the mountains 
had only small quantities of corn on hand. 
Various Mexican and U.S. groups have 
renewed their efforts to assist the 
Tarahumara during this bad period. 

Droughts not only affect our Indian 
friends, but they also impact genetic 
resources. The present drought will place 
even more pressure on the small quantities 
of rare seed stocks of this region. Many 
small-scale dry farmers will probably give 
up farming and others may be forced to 
consume their remaining planting seed as 
food. Native Seeds/SEARCH, of course, is 
more than willing to share the seeds we 
have already collected from the Mayo and 
Tarahumara regions. Because of our 
members' help we are slightly better 
prepared to distribute seeds than we were 
after the 1985/86 drought since we have 
increased supplies stocked for just such 
an emergency. This latest drought has 
clearly illustrated just how critical 
NS/S's efforts are to both traditional 
native farmers and genetic conservation. 
Although we may lose some as yet 
uncollected seed varieties, the drought 
has renewed our determination to continue 
our and your SEARCH. 

Notes 
EXPIRATION DATE. In the upper right-hand 
corner of your mailing label is a four
character code that shows the current 
status of your membership. The numbers 
represent the year and month you should 
renew (for example, 8801 is January 1988). 

FALL HARVEST CATALOG. We'd like to get 
your ideas about what should be in the 
next Harvest Catalog. Are there any books 
we are missing? We're trying to get 
mesquite flour -- are there other food 
items you'd like to see available? Address 
your responses to Mahina Drees at our 
regular address. 

WISH LIST. Our offices could use your 
donations of usable items such as 
shelfing, bookcases, desks, chairs, 
refrigerator (especially with decent 
freezer space), picnic table, hoses, 
garden tools, garden cart and a shed. 

INTERNS. The Land Education Program at 
Windstar, near Aspen, Colorado, is 
offering internships, apprenticeships, and 
workshops in the area of sustainable 
agriculture. For information, contact Mary 
Trahan, The Windstar Foundation, 2317 
Snowmass Creek Rd. , Snowmass, CO 81654. 



Garden News 
Thanks to the hard work of many 

volunteers at a late winter work party, 
the floodwater field in the Native Seeds 
SEARCH demonstration garden was completely 
redug. After adding generous quantities of 
sand and manure, the field was planted on 
March 10 with Paiute sweet corn, Ures pink 
string beans, Hopi watermelon, Chimayo 
melons and Mayo blusher squash. The seeds 
were interplanted in a widely spaced, 
scattered pattern to simulate field 
cropping patterns which are often 
relatively less dense than those used in 
many home gardens. 

When the seedlings emerged, small 
grey thorn and mesquite branches were 
arranged in a protective cover over them 
to discourage hungry birds. As the plants 
grow they will be less vulnerable to such 
damage and these covers will be removed. 
Soon the field will be covered with the 
melon and squash vines, helping to shade 
and cool the soil as they weave in and out 
among the corn and beans. 

Most of the winter crops have done 
well and we will soon be harvesting favas, 
garbonzos and three kinds of wheat. The 
O'Odham lentils appear to have suffered 
from being too heavily interplanted with 
cilantro. They became leggy and weak in a 
struggle for light, however since removing 
the cilantro they have started flowering 
and setting fruit. As they ripen, the 
winter crops will be replaced with summer 
ones. Some like amaranth, sunflowers and 
sorghum will be direct seeded, for others 
like chiles, tomatillos and tomatoes we 
will use starts. 

A simple experiment will be done when 
summer crops are planted in the four 
sunken beds on the west side of the 
garden. The purpose is to see if the 
growth and production of identically 
planted beds given the same amount of 
water is noticeably different in the bed 
with vertical mulch. All four beds will 
have surface mulches. A narrow trench down 
the middle of two of the garden beds will 
be filled with upright corn and wheat 
stalks from previous harvests, with their 
ends left extending several inches above 
the soil surface. This technique is meant 
to help speed water infiltration into the 
soil and to the root zone. This should 
reduce the time the water spends on the 
soil surface and thus cut down on water 
lost to evaporation. Both the beds with 
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the vertical mulch treatment and those 
without will receive the same amount of 
water, therefore the difference the 
treatment makes will be a difference in 
the proportion of water available to the 
plants. The more water lost to evapor
ation, the smaller that proportion is. 
Infiltration is particularly slow in 
heavy, clayey garden soils such as those 
we have at the demonstration garden and so 
it will be most interesting to see if 
vertical mulching makes a difference. 
Anyone curious or knowledgeable about 
vertical mulching or interested in being 
involved in this NSjS mini-experiment is 
asked to please call Daniela, 327-9123. 

PALM FROND ALERT. The demonstration garden 
needs lots of palm fronds to protect the 
plants from the long, hot, sunny days of 
summer. Especially useful are the long, 
feathery fronds found in Tucson on date 
palms and some ornamental palms. If you 
are pruning your palms or see some fronds 
discarded on a street or in a dumpster, 
bring them to the NSjS garden. 

Summer Planting Workshop 
Summer gardening in Tucson can be fun 

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

*garden bed preparation 
*suggested NSjS crops for late summer 

planting in the low desert 
*seed planting 
*inexpensive, easy water conservation 

techniques 
Techniques will be demonstrated 

during the workshop and illustrated hand
outs useful for later reference and 
summarizing the ideas discussed will be 
provided. In addition, NSjS seeds 
appropriate for planting at this time will 
be available for direct purchase at the 
end of the workshop. 

The workshop fee is $10 for the 
general public, $8 for NSjS members. 
Please pre-register by mail using the form 
on page 11 no later than June 15. Please 
include a telephone number. If you have 
questions call Daniela, 327-9123. 



Land Fund Update 
By Mahina Drees 

Native Seeds/SEARCH members have been 
generous and our Land Fund has reached 
$6,000. About 200 donors -- or 13 percent 
of our membership -- have contributed, 
with donations ranging from $2 to $250. 
The average contribution is about $33. 

We have begun to talk to realtors and 
look at possible houses for the first step 
of our plan -- an office site. Realtors 
tell us we will need at least 20 percent 
down and probably co-signers on the 
mortgage. This means we will need to at 
least double our current fund and find 
some angels to sign. If you have not yet 
made your contribution, please do so now. 
If we can't raise enough for a down 
payment we may have to consider an interim 
solution to the our currently overcrowded 
and separated offices. The sooner we can 
purchase our first property, the more 
efficiently we can use your dollars to 
continue to preserve the Southwest's 
valuable crop genetic resources. If you 
are in a position to provide collateral on 
our loan, we can show solid financial 
position for payment of the mortgage. 

Thanks to all of you who have helped 
us reach the halfway point for the down 
payment. (By the way, a few donors 
responding to our plea in the catalog are 
not even members.) We are proud of our 
grassroots support. Help us reach a level 
of 25 percent membership participation in 
the Land Fund. Write your check now. 

r
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SUMMER EVENTS SIGN UP FORM , 
Name(s) ______________ ____ ________________ _ 

Address --------------------------

City 
__________

____ __ 
_ 

State Zip ___ _ 

phone, day ______ _ evening ______ _ 

San Juan's Day Celebration, Friday June 24 

adults @$2.00 prepaid 
entrance fee 

-----

children under 10 

, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, -----at $1.00 prepaid 

(entrance fee double at the door) , 
Summer Gardening Workshop, Saturday July 9 

_____ members @$8.00 

_____ non-members @$10.00 

, 
, 
, 
, 

TOTAL AMOUNT ENCLOSED: , 
L����������������� 

Photocopy form or clip off and mail to 
Native Seeds/SEARCH, 3950 W. New York Dr. , 
Tucson, AZ 85745. 

Book Review 

THE NEW SEED-STARTERS HANDBOOK by Nancy 
Bubel. Published by Rodale Press, Emmaus, 
PA. 384 pages. $14.95 paper. ISBN 0-87857-
752-1. 

This comprehensive volume is an updated 
version of Bubel's decade-old The Seed
Starters Handbook and is bound to be a 
standard reference for gardeners for 
decades to come. It's exhaustive coverage 
includes just about everything you need to 
know about starting garden plants, saving 
seeds, and gardening in general -- and to 
our delight includes a chapter about the 
larger issues of genetic conservation and 
seed banks. While not all the techniques 
Bubel describes would be appropriate for 
Third World farmers, u.S. gardeners will 
find the book to be a wealth of helpful 
information. The ample illustrations and 
photographs add in particular to the 
book's appeal. 

--Kevin Dahl 

THE SEEDHEAD NEWS 
Published Quarterly By 
Native Seeds/SEARCH 

3950 W. New York Drive 
Tucson, Arizona 85745 

Editor: Kevin Dahl. Editorial Board: Karen Reichhardt, 
Barney T. Burns, Mahina Drees and Gary Nabhan. Write 
the editor if you wish to order back issues or contribute 
an article. 

r-----------------� 
l OAssociate Membership , 
• 

(I yr., $10) Includes newsletter, seed catalogs, 

� and a 10% discount on seed purchases, 

, workshops and publications. 

, 0 Contributing Associate 

, Membership 

l 
(I yr., $25) Same as above, but gives greater 
support to the work of Native Seeds/SEARCH. 

, 0 Ufetime/ Associate Membership 

, 
($100) All of the above, every year. 

l 
, 
, 

ODonation: $ ______________ __ 

Your additional contribution supports our 
research and conservation programs. 

, TOTAL ENCLOSED: $ ___ _ 

, Your contribution is tax deductible. 
, , 
, Name , ! Address " 
• G�,np --------------------------------
, Phone , 
l������������������ 



"We sang those songs as we put the corn into the earth, but it 
was the men who sang, for women do not do those th i ngs now. 
We stood ready with the corn kernels while the men sang, then 
we went down the field together, each woman beh i nd a man. 
The man dropped his stick into the soft earth, thud! As deep as 
my hand is long. The woman dropped in four corn kernels and 
scraped her bare toes over that red earth to cover them. 

Then the corn came up. The fair stalks, the thick root, the 
broad leaves. 

I saw the tassels waving in the wind 
And I whistled softly for joy. 

My father used to sing that at night while the corn was 
growing ." 
- The words of Chona from Papago Woman by Ruth M. Underhill (Waveland Press, 1985). 

Native Seeds • SEARCH 
3950 West New York Drive 

Tucson, Arizona 85745 
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