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"Wisdom is not a knowledge of many things, but the
perception of the underlying unity of seemingly

unrelated facts." —-— John Barnet



INTRODUCTION

Vegetable and hert seed production requires a knowledge
of a plant's complete life cycle, the factors affecting its
culture, and its seed producing characteristics. Tor
example, does a plant produce seed the first year, as witn
beans: or is it a biennial, which requires cver wintering %o
produce seed at the end of tne second growing season, as
with carrots or onions? Is the <c¢rop seli or croess

pollinated and is it wind or insect pollinated? If crossing

7

can occur between varieties, what distances must be
maintained to preserve seed purity?

Seed production is further complicated by the fact tunat
seeds of the common vegetables occur in different types of
fruit. For example, tomatoes have a fleshy fruit wnereas
those of beans occur in pods. Por each vegetable or nerb,
certain seed saving criterion must bve met. The coamon
vegetable and herb crops occur in nature by Dbotanical

families and these will ©be the categories wused in the

following treatise on seed saving.

A. Purpose
This booklet is written to assist 1living historical
farms to develop and maintain heirloom seed and plant

collections. It 1is based upon the experience and research
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undertaken at the National Coloniel PFarm of the Accokeek

Foundation, Inc.

B. Heirloom Varieties Are Standard Varieties

Standard varieties are open pollinated and their seed
breeds +true. They are a relisble and stable source of seed
which reproduce themselves. Open pollinated varieties have
been the basis of all the crop plants throughout aost of tne
agricultural past. Handed down from genaeration to
generation and selected over the centuries of agriculture,
they are an important part of our heritage.

Hybrids are "manufactured" seed. They will noi T©treed
true. Although they are high performers for one generation,
their improved vigor is short lived and must be rebred into
them. To do this, Dbreeders maintain two or more separate
parent lines, then hand pollinate each time the hybrid seed
is produced.

To determine whether seed is open pollinated or hybrid,
check the seed packet. By law, seed producers must 1list
whether seed is hybrid or mot. Terms like "F-1" and "hybrid"
indicate it is not open pollinated, while "standard" and
"open pollinated™ on the label indicate a naon-hybrid or
standard variety. If you obtain your seed from a friend or

through a seed exchange, you can check +this information
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against the "Non-Hybrid Seed Inventory" of the Seed Savers
Fxchange (listed in the bibliograrhy), provided you have the

varietal name.

C. Germination Rates and Seed Vigor

Seed marketers are required by law to print <cae

D

ol

germination rate on the seed packets or containers or =ses
sold for that year. The seed inside may be from tne last
season or from earlier years. There is nc way the consuaer
can tell. A germination rate of 75% or more is acceptatls;
if lower, the seed company must include more ses2d in its
packets to insure a good crop stand. Along with <ae
lowering of the germination rate, the seed vigor wil: e
reduced after seed has been stored a long time. Gardeners
want seed that not only will germinate, btuvt seed that has
enough vigor to go through a normal séason, produce a crop
and seed for the seasons to follow.

Two very substantial reasons to save seed from dur
gardens are that we know what the parent plants looked like,
whether they were healthy individuals full of vigor eand
oroductivity and we know that the seed is fresh. There is
nothing more disappointing to a gardener than to sow sceds
and to get a poor stand of plants or worse yet--no plants at

all.
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The National Colonial Farm has undertaken this project
to develop simple and cost effective procedures for heirloom
seed cultivation and preservation. Many heirloom varieties
are threatened with extinction for various reasons,
including changes in public tastes, 1low yields and disease

susceptibility.



SAVING SEED

A. Getting Started

Saving seed 1s not much more difficult <than growing
plants from the crop that is harvested. It is all a2 matter
of knowing what to do and when to do it. After trying some
of +the simple crops from which to save seed, go on to the
more difficult and complex. A good crop to begin with |is
lettuce, then continue on to carrots, and finally to the
cole crops and some of the cross pollinators, such as corn.

Three very important rules that all seed savers should
keep in mind during the entire proces are:

s Label everything from seeds in the rows in the

garden through harvest, threshing, cleaning and seed
storage. A complete label includes common name, variety
name, date planted (or harvested) and any other pertinent
information that seems necessary. Example:
Green Pepper, "Bull Nose"
seed collected 10/2/84
Largest pepper this season, 7 oz.
2. Never plant all of the seed at once. Save 1/3 to
1/2 of the supply. Some heirloom varieties could be los®
forever due to a hea&y hand at sowing time.
3., Store seed at 1low moisture and low temperatures to
maintain high seed viability. Do not become careless during
the growing season by leaving containers of seed exposed o

the opefi air.



A Glossary of Seed Saving Terms

Annual: A plant that lives and produces seed in one
growing season.

Biennial: A plant that lives and produces seed the
second season.

Chaff: Excess plani material that should be removed
before storing seed.

Cross-Pollinated - see Pollination

Cultivar: Literally means "cultivated variety" and as
such, one knows that the desired plant has TDoeen
rezroduced under culftivation. For example - Red
Bliss Potato was selected from a larger genetic base,

then propagated because of its desirable treits.

Diversity: Refers to the meintenance of naw
varieties of a given species. Varieties are unique,

and they evolved due to environmental and applied
selection {due to man) over the centuries. A large and
diverse genetic Ybase of all the important crops is
good insurance for a reliable foeod supply in the
future.

Hybrid: Refers %o plants that have been derived from
two or more separate lines. Hybrids are produced
occasionally in nature, but are most cfften produced by

plant breeders. By selecting traits from a large

zenetic base, Dbreeders are zble to select desirable



10.

1.

12.

traits and incorporate them into the genetic wmake-up
of hybrids. Hybrids 4o not reproduce themsslvsas
reliably and their seed is often sterile.

Insect Pollination - see Pollination

Isolation: Usually refers %o whether a plant shculd

be separated from other varieties of the same specizs

to maintain purity of the strain.

Perennial: A plant that lives through several growing

seasons and may bear seed each ssason.

Open Pollinated: Refers to plants with a stable

genetic make-up and similar (almost identical) traits
generation after generation. Synonomous with non-
hybrid and standard varieties.

Pollination: The process by which plants form viabvle

seed and set fruit. Pollen is transmitted Irca tas
male portion of the plant (anthers) to the <female
portion of a flower (the stigma).
The following descriptive terms have been applied
in determining isolation distances, crop timing,
and cultural notes in the text:
a) Cross-pollinated - actually means the
transfer of pollen from one flower S0

another. It may be from different flowers
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on the same plant or between two _
or more plants.

b) Self-pollinated - the flower has the ability
to pollinate 1itself. In some cases,
pollination occurs before the blossoms are
fully open as with beans and peas.

c) Wind pollinated - the pollen is ZFine and
dust-like, and ezsily carried by tne wind.
An example is corn.

d) Insect pollinated - the pollen is mainly
transferred by insects visiting <flowers.
Bees and wasps are important pollinators of
many major food crops.

Propagule: The portion of a plant used in reproducing
itself. Most often this is the seed as with beans; but
it may also be a root, as with sweet potato; ‘or a
shoot, as with many herb and fruit varieties.

Roguing: The removal of cff-type plants. A selection
process whereby undesirables are eliminated from thae
gene pool.

Roct to Seed: The production of seed from plants that

were set out as roots (stored from +the previous
season). An example is beets set out in the spring and

seed collected during the summer.

Fy
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Seed to Seed: The production of seed from plants that

were set out as seed. An example would be fall sown
spinach and seed collected in early summer.

Selection: A process by which the genetic make-up of a
variety changes over time. Regionally  adapted
varieties evolved after their dispersal so that a
tomato grown in Michigan 1s somewhat different than the
same variety grown in Fleorida.

Self-pollinated - see Pollination

=

Species: In the plant kingdom this refers to a
breeding population of a plant that reliatly reproduces
itself, true to type.

True-to-Type Plant: Describes a plant thatv is typical

of +the strain from which it was derived. It will
retain all the desirable traits of the strain and
therefore, would be a good plant for seed production.
Variety: A smaller group than the species and, in
which <there are traits obviocusly different thaa those
of the_general species type. For example, within the
coie crops there are several varieties: broccoli,
cabbage, kale, etc., but they are all one species.
Vigor: This means retaining a large enough genetic opase

s0 that genetic diversity is maintained in tne seed

strains. A good example of not maintaining vigor

WO
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would be saving seed from only one plant or fruit of a
particular variety. If this process of limiting +the
gene pool was continued for several generations, much
vigor 1in the original strain would bte lost and losses
due to disease and pesis may becore prevalent.

Wind-pollinated - see Pollination

Windrowing: The process of stacking the seed

containing plants in a2 pile and allowing to dry in the
open air under favorable weather conditions.

Winnowing: A process by which chaff and debris is
removed from the seed. A good method is to toss the
seed in the air above a2 large container and allow the

wind to blow off the chaff.



C. BSome Common Herb and Vegetable Plant Families and
Representatives for Bach:

1. Compositae: Daisy family. Chrysanthemumn,
dandelion, lettuce, marigold.

a0 Leguminosae: Pea family. Beans, peas, peanuts,
soybeans, clover, alfalfa.

e Unbelliferae: Parsley family. Carrot, diil,
fennel, parsley, parsnip.

4. Solanaceae: Nightshade family. Eggplant,
peppers, potatoces, tomatoes.
5. Labiatae: Mint family. Mints, bee balm,
oregano, catnip, rosemary, sage.
6. Liliaceae: Lily family. Onions, garlic,
leeks.

T Chenopodiaceae: Goosefoot family. Beets, spinach
and swiss chard.

8. Poaceae: Grass family. Corn, wheat, rice,
oats, rye, grasses.

9. Cruciferae: Mustard femily. Cabbage, mustard,
radish, turnip.

10. Cucurbitaceae: Gourd family. Cucumber, gourd,
' melon, pumpkin, and squash.
D. An Encyclopedia of Food Crops by Plant Families Grown
for Seed Production

We will begin our treatise on seed saving techniques
with the easiest family - the Compositae, +then work toward
the more difficult - the Cruciferae and Poaceae.
1. Compositae: Daisy family. This family includes lettuce,

salsify, garden mum, marigold and tansy.



Flowering and Pollination:

These plants are naturally self pollinating. Because of
this, lettuce varieties can be grown side by side without

the danger of crossing.

Seed Production:

It is best to spring plant lettuce that is being grown
for seed. This allows you to select plants that tolt later
in the season, one of the traits that 1is wvaluable <o
prolong the lettuce harvest. It is well to tie a strip of
cloth on the plant being saved for seed production,
especially if there are two or more gardeners. The flagged
plants are reminders that these plants should be cared for
accordingly. At living historical farms, these plants
easily lend themselves to interpretation in demcastration
gardens.

The plants will send out a long stalk when they reacih
maturity and begin to flower. Your best plant, if it
filowers late, 1is a good candidate for seed saving. It may
be necessary to stake the s%alks because they prcduce many
small dandelion-type flowers. Tne seed is mature when the
flowers begin producing white fluff as with dandelions.

Place a paper bag over the seed heads and gently shake the

T



plants. The seed should easily fall out. Another msthod is
to pull the entire plant as the seeds mature and place in 2
paper bag to dry. A week may be required for seed and plant

to be dry enough for seed harvest.

Harvest and Cleaning:

After the seed is dry, shake it loose from the stalks
onto a canvas or sheet. Be sure %o 2o this indocrs, or your
seed may blow away. If the seed needs further cleaning, rub
through an eighth inch (1/8") screen to remove the chalf aad
the fluff.

An additional note on head lettuce is that you may need
to cut an "X" into the head, allowing for the emergence of
the seed stalk. A single lettuce plant may produce up %o
20,000 seeds, therefore, one or two plants is more <than

enough for seed production.

2. Leguminosae: The Pea family. Beans and peas.

Flowering and Pollination:

Legum{ﬁosae contain perfect flowers and pollination
occurs before the flowers open. Therefore, these are sel:
pollinated under most circumstances. Bees may Cross
pollinate so if absolute purity is desired, separaia

varieties of the same species by 100 or more feet. Species



can be <checked in the "Non-Hybrid Garden Seed Inventory"
Listed in the bibliograrzhy. For example, scarlet runaers and
half-runners are more apt to be cross pollinated by bvees.

Keep tnese separated or grow only one variety.

BEarvest znd Seed Production:

On most bean and gpea varieties the seed will be ripe
gbout 1-1/2 months past the snap state. Do nct harvest the
pods until 90 percent of the leaves have fallen and plants
are dry and lifeless. With peas, the seed will rattle in the
dry pods. With shell beang, mature seed will be ready aboust
a month after eating maturity. Pull the entire plant and

keep under cover.

Seed Processing:

Small lots can be shelled out by hand. Larger lots nay
be done by threshing and flailing, %btut make sure the bean
seed is thoroughly dry tefore you do this. Since bean
weevils are a common prcblem, thoroughly dried bveans shoul&
te placed im sealed jars in the freezer for at 1least 24
hours %o kill weevils. Store teans and peas ir unsealed
containers for the *est shelf 1life in a controiled
temperature and humidity area. The seed is dry enough for
storage when if bitten into, it should be sc¢ hard that

titing will not leave a dent.

-



A cultural note to remember on the pea family is that
ziﬁc is needed for good seed formation. One way to ensure
this 1s by using seaweed kelp as =2 foliar fertilizer, or
applying the 1liquid +to the so0il where legumes are to be
grown.

Sie Umbelliferae: The Parsley family. Mfany herbs and a
few vegetables belong to this family. Among them are
ceriander, carrots, dill, caraway, fennel, anise, parsnip,
and parsley. All have similar flower structures and are

tiennial.

Flowering and Pollination:

These flowers are cross pollinated by bees, therelicre
only grow one variety of each within a species. Be careful
with carrot flowers, +they belong to the same species as
Queen Anne's Lace. Do not allow this weed to be in flower
at the same time as the carrot flower.

Production:

Most of these family members are very cold hardy so it
will not be necessary to bring the roots under cover through
the winter. It would be well, ho&ever, to dig up the carrov
rcots in the spring, make selections from the best Iormed
roots and replant them for seed production. Both dill and
fennel will grow to four feet or more and staking may be

necessary. The flowers are formed into umbels, flat top

-



structures with many flowers in one umbel. It may vaxe
three weeks to a month for the seed to ripen on the plants

after flowers appear.

Harvest and Cleaning:

Check the flowering plants daily because the seed hz2zadls
will dry 1in succession. Once dry, the seed heads will
shatter easily. Cut %the heads and place in a paper bag to

dry completely under cover. The seed can be rubbel from the

e

head between the fingers and palms. Sifting and sieviag zay

help +to remove more of the chaff. Stor

[{H

sesds in a clean
glass jar with a2 sealable 1id. The seeds are ncraally no3

long lived.

4. Solanaceae: The Night Shade Family - Tomatoes, pegpper,
eggplant and potatoes. '

Flowering and Pollination:

These plants are mostly self-pollinating, but varieties
do require some isolation because bhees visiting the flowers
may induce crossing. Separate varieties from eaca other by a
tall cr0p:- or the length of your garden. Sweet and Lot
peppers should be isolated or mixing may occur in the séed

to be saved.

i
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Harvest:
Choose overly ripe fruit just past the eating stage for
seed. Tomatoes will be soft and mushy, peppers will begin %o

shrivel, and eggplant will come off the plant easily.

Seed Production (Eggplant and Tomatoes):

The fermentation process is reccmmended for eggplaat
and +tomatoes. The pulpy flesh is scooped cut of the <Iruit
into a glass jar containing water. Stir and allow to ferzent
for two or more days at 75-800F. Treguent stirring
" facilitates the process. When fermentation is ccmplete, the
good seed will sink to the bottom ani the liguified puip and
poor seed may be carefully decanted. Rinse the remaining
seed by adding water; stir and allow to settle. Pour off tine
water and repeat twice more. Dry the seed and store. It may
take up to three days for the seed to dry. An added benefit

of the fermentation process is that seed borne diseases such

as bacterial canker are eliminated.

Special Notes for the Night Shade Family

i
Tomato: Recent research has shown thav tomato

flowers can easily be cross
pollinated by visiting bees. Dotn tine
bumble bee and sweat bees gather pollen

from tomato flowers, occasionaily.



Varieties, therfore, should be isolated
from each other by at least 10 feet. A .
tall crop between the varieties is
beneficial. If absolute purity is
necessary, isolation of 500 <feet or
more is desirable - or only grow one

variety.

Pepper Seed: Remove the seed from the fruit by hand,

rinse, then dry thoroughly.

Potatoes: These are normally propagated by
storing the tubers through the winter,
and planting potato pieces the
following year. Therefore, the new
potatoes are duplicates of their
parents. Sometimes potato flowers will
form fruit, and +they are similar in
appearance to tomatoes. Handle and save
seed from these as is recommended for

tomatoes.

5. Labiatae: The Mint PFamily. Like the Umbelliferae, the
members of this family include many herbs. Among them are
the true mints, spearmint, peppermint, rosemary, sage,

thyme and basil.

-
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Flowering and Pollination:

These flowers are cross pollinated by bees; .therefore,
grow only one variety of each species or practice long
isolatidn distances. If true-to-type plants are your gcali,
it is best to propagate most of the mint family members irom

root divisions or cuttings, out seed gpropagation iz

-

possible. Some varietal forms like yellow or red sage =zare
best handled as cuttings, as would be the cass with
lavenders and rosemarys. A good reference on her®

propagation and uses is the Rodale Herb Book, 1listed in ths

bibliography.

The flowers will form on long spikes on the plaants.
The flowering time varies from early spring as with rosemary
and thyme to mid-summer for peppermint and lavender, and

over a period of time as with hofehound and basil.

Seed Production and Eandling:

When the flowers have los%t their petals and the spixes

fo ]
m
[ o1
(&}
-
f

appear to be dry, cut them and 4ry indoors on screse
week or two. Thresh out the seed very careiully Dbecause
they are tiny and it is difficult to separate the seed Ifrom
the chaff. Store in glass jars.

6. Liliaceae: The Onion family. Onicns, garlic, shailots,

walking onions, chives.



Flowering and Pollination:

The onion family is insect pollinated. Grow only one
variety of each species, or at the very least, know when the
seed heads are formed on each variety - then stagger their

timing.

Production:

Onions are a biennial crop, +therefore, the tulbs neesd
to be over wintered to produce sesd the following season.
Chives are perennial and will precduce seed heads sach spring
after they are mature. The seed@ stalks on all members of
the onion family are similar in appearance. They will ©oe
very thick and tall so as to reguire staking. Cn slephant
garlic, the seed stalk can easily rsach four to five feest.
The umbels easily shatter, so ccllect seed as soon as it

turns black.

The novice seed saver can learn auch about the onion
family be doing the following:

- Select 2 healthy onion from the grocery store.

- Plant it in the early spring.

- Observe the seed stalz emergence and unbel
formation.

- Collect and save the seed, if it is a variety you
like.

- Grow from seed the following year.



+ Since there is no risk in doing this, I encourage you
to do this before trying it out on a rare heirloom variety.
The process 1is the same and you really will gzin much

confidence from the exercise.

Seed Hendling and Harvest:

Cut the umbels from the plants as +the seeds Dbeccme
exposed. Pile on screens in an airy place and allow To0 3ry.
Thresh out by hand rubving when they are thoroughly dry. I
debris remains, the chaff may be washed away by water. The
seed 1is heavy so the debris can be poured oIf wita the
water. Dry for several days on screens - then siore in

airtight containers. Onion seed is not long lived.

Additional Notes:

Where winters are not severe, the rocis may be allowed
to over winter, but this doces not contribute to the
seleétion process. When the bulbs are dry in the fall and
stored, the ©best keepers can be replanted the <following
spring. By selecting for this desirable trait, your future

onion crops will be better keepers.

7. Chenopodiaceae: The Goosefoot family. Both beets and
spinach are members of this family as are rhubarb and BSwiss
chard. All members can be over wintered for seed production

the following spring. Beets are best stored in damp sand in

(K8
—



a root cellar - then planted out the following spring. The
advantage here is that selection can be made from the Dbest

stored roots.

Flowering and Pollination:

All members are wind pollinated. Therefore, only one
variety of each species should be grown at cne time. Swiss
chard will cross with beets, s¢ do not save seed from these
unless their flowering times are greatly diZferens. Seed
growers set isolation distances for this family at one mile
or more. It might be well to investigate ycur neighbors'

garden, or share seed with them of only one veariety.

Production:

Technically, beets are biennial and spinach is an
annual. Both can be over wintéred by planting in the Ifall
to produce seed in the spring. Spinach may bolt earlier in
the spring if it is over wintered, but there are earlier
harvests from a fall rather than spring planted crog. Save
seed from plants that bolt late compared to the rest of the
Crop.

Spinach is an interesting plant in that %here are four
types of individual plants: extreme males; non-flowering
males; plants that produce bYoth male and female flowers, and

female plants. It is best to rouge out the extreme males,



noted by their slender stature and early bolfing. If these
are removed from the lot, eventually this undesiradble trait
will be eliminated from your seed stocks. The other three
plant types can remain and should to ensure good diversity
in the crop.

Spinach seed will form on a long seed stalk. Wisa
spinach, the plants can be cut at the base when the seed
stalk turns yellow - usually in ths mpid-sunmer. Ilhe piaants
can be dried under cover and the seed either threshed or
removed by hand.

Beets should be fall grown 2-1/2 to 3 months befors
frost, if seed production is your goal. Pull several mediua
sized roots before black frost and store in damp sand in a
root cellar over the winter. Good storage temperatures are
40-450F. Select the best keepers from this lct and replant
in early spring. Trim off the old leaves to within one
inch. Plant out, barely covering the crowns. Branches will
form producing many seed balls, each containing several
seeds. égeds are mnmature when they tecome dry and brown.
The seed near the root will mature first. When mcost of the
seeds are ripe, pull the plants, cut off the roots and bring
the seed stalks under ccver to dry completely. The seed can
be removed by hand followed by winnowing to remove <the

chaff.

I
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Please note that beets need some chilling to induce
o!
flowers and seed. Temperatures close to 40 F are betfer

than conditions just above freezing.

8. Poaceae: The grass family. The main types of these
plants are the small greins, such as wheat, rye and oats,
and corn, Zea mays. Because corn is very different from the

small grains it will be treated separately.

Flowering and Pollination (Corn)

The <flowers of coru are dicecious, both male Ilowers
(the tassels) and the female flowers (the ears and silks),
occur on the same plant. They are wind pollinated, aad
because of this isolation distances of one wmile DbLetween
varieties is recommended. Sweet corn will cross with fieid
corn and popcorn and vice versa. Through thousands of years
of selection, the Native Americans 1isolated and created the
known different types of corn, but because they are all

varieties of the same species, 2ll may cross pollinate.

Production:

The following procedure is almost mandatory to ensure
varietal purity. If you do not want to follow this, or a
similar practice, do not save corn seed. A close watch on

tasseling and silking out will be necessary to keep a corn

(E%]
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st;ain pure. When the corn tassels are out, silking can
occur from three days to two weeks later depending upon the
variety. Corn silks are receptive tc pollen for aboub tiree
days after they appear. As the corn forms tassels, cover
several with large grocery bags and tie onto the planis. 4is

the ears form and before the silks emerge, tie smaller lunch

bags on to each ear. Gather polien into the large bvags by
tending down the tassels and shaking vigorously. 4 small

amount of yellow (powdery) pollen will collect in the Dbag.

-

Mixz the pollen from several plants into a bag. Use 2 cazmel
hair brush, such as a shaviag brush and apply pollien to tie
silk - do this thoroughly. You #ill need %o replace the

lunch bags on the ears and repeat hand pollination the nexs

[0

day or two after the first application.

It 1is necessary to cover the tassels because bees will
fly from plant to plant and could easily contaminate $he
pollen you intend to use in the process if other corn 1is
growing nearby.

Incidently, super-sweet corn can be ruined for
eating, 1f foreign corn pollen should fall on its silks.

Some varieties of sweet corn should never be grown except in

[4]

complete 1isolation because their kernels beccme starchy an
tough when cross pollinated.

It is safe to remove the small bags from the ears about
five days after the first application of pcllen. Ey <then

the silks will no longer be receptive.



Production and Handling:

Allow +the ears to remain on the plants until they are
very dry. A frost probably will not hurt the seed, if it 1is
dry and mature, but plan on bringing in the ears at least
two-to-three weeks before a hard frost. For late mwmaturing
corn, the season may exceed 120 days, so plant your corn &as
early in the year as possible.

When the ears are gathered, pull back the husxs bus do
not remove them entirely. Use the remaining husks to haang
several ears together for further drying. Shell any corn
saved for seed by hand to prevent damaging the kernels.
Corn seed 1is dry enough for storage when you bite on a
kernel - no dent remains. If insects are a problea, place
the dried seed in tightly sealed jars in a freezer for two
days. Then store in unsealed jars (plastic ailk containers

are ideal for large amounts).
Small Grains - the Cereal Crops: ‘
The small grains of oats, bYarley, wheat, rye and rice
are treated very differently from the prescribed gpractice
for corn.

Flowering and Pollination:

In the small grains, isolation between varieties is aot
necessary because cross-pollination seldom occurs. It is
well +to separate crops by soil strips sufficiently wide fto

- 2

ensure the harvest of pure seed. In small sized plots, =©e



careful to keep the seed of weed grasses to 2 minimum to
eliminate contamination of the crop seed.

Production and Handling:

Because the mature seed heads do not shatter easily,
one may leave the seed on the plants for =z short time up +to
a few weeks before collecting it.3 Do protecy the gplanis
from the birds, however, as one may easily lose the sesd if
the garden is left untended near harvest tize.

The grain will be mature when the plants dry alncst
completely. Don't allow rain to fall on the grain neear
harvest, as some may germinate. Cut the grein by hend.

Thresh by hand +the portion intended for seed saving. Grain

should he stored at a moisture content of 12-20 perceax.

Barley: This grain will have a chalky white
appearance and will 3snap easily when
mature. If it is still springy or doughy,

it is probably not ripe.

Wheat: This is one small grain that should shatter

readily when ripe. About  75%  seed
shattering when the plant 1is shaxzen,
indiates the +time of  harvest. {Some

heirloom wheats are very tightly held,

however).



Rye: The grain is mature when it no longer feels

doughy, as with barley.

Qats: Time +the harvest of ocats one week later
than when the grains first lock dry. Use
the winnowing process to remove any chaff.4

Dry all the above seed a few days longer even if you

are sure it is very dry. Store clean seed in giass jars cor

zip-lock bags. Grzin may be frozen affter proper drying +to

kill off any insect problems as with corn and beans.

9. The Cruciferae: The Mustard Family. This family has
members that fall into two catsgories - annuals and
biennials. All the cole crops are members of one species and
all can cross with one another if they are in flower at the

same time. The varieties are as follows:

Broccoli Brassica oleracea v. botrxtis
Brussel sprouts Brassica oleracea v. gemilera
Cabbage Brassica oleracea v. capita
Cauliflower Prassica oleracea V. botrytis
Kale _ Brassica olsracea v. ace EaIa
Kohlrabi Brassica oleracea v. caulo-rapa

————t———t

Pollination and Flowering

The best practice is to grow only one variety or at the
very least separate the plants bty at least 200 feet because

they are insect pollinated. At least two plants must be



saved of each variety %o get fertile seed, as esach neads
pollen from another plant to se:t fruit. All of the &beve
brassicas are biennial, with the exception oI  Tbroczeli,

which is an annual. The flowers in all of these ars rerfact

Cu

and yellow; they are followed by seed rods ceallsd siligue

ur

which shatter easily upon drying.

Biennial Earvest

Allow the siliques to turn yelilow, then tull {he entire
plant or just the flower stalk for ther érying in a2 warm
place or in full sun. Care should be taken tc reiain tae
seed because the pods may shatter at any tize. A gcod meznod
is to lay the plants on a sheet while drying. Later, you can
gather wup the seeds or dry pods For further processing.
Thresh out the seed and clean off ithe chafs cy winnowing and
screening.

Overwintering the mature plants is the caly difficulsy
in attempting seed saving with the biennial ccle crops. They
may require special protection where winters are cold and

0
tenperatures remain below O 7 for a2 period of time. If %hi
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is the case, the mature plants are pulled before biack Iros
and placed in a cold, damp root cellar. An aliernative would
e to pull the plants, rogue out undesiratle ones, and

replant in =2 trench, then cover well with soil. In %reacaing

she plants, bury them so only *hs uppermost portion is

(=



o
visible. This should provide protscztion to 5-10 F. In early

spring the stored plants are replaced 2 1/2 to 3 feet apart
or the +trenched ones are wuncovered. In mild =areas, no
special treatment would be regquired to éarry the lznss
through to the seeding stage. Tc¢ Tfacilitate seed =3alk
emsrgence on cabbage, a2 cross is cut intc the Lhead ab

S

inch deer when the plants are set cut in the spring.

Annual Harves®
The annual members of the =zustard family include

broccoli, radish, turnip and Chiness cabbage.

Flowering and Pollinavion:

[

All the flowers are perfect =nd reguire pollex <Zrom

another plant of the same variety fcr fertility. Remember,
broccoli can cross with other B. oleraceae so isolaticn 1is
the general rule. Radish will cross with other varietiss of
radish, and Chinese cabbage may cross with any of the true
mustards. Isolation of 200 feet or more is reccommended
because all are insect pollinated.

Seed Precduction:

All crucifers fora 1long pods containing the seed
(siliques) and are handled the sanme as biennial crucifers.

The root crops are fall planted and seed is produced the
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following szring. Chinese cabbags and musvar



gvalks in the late summer if spring planted, or they mzy te

overwintersd.

Harvest and Cleaning:

Thresh outv the seed after thorough drying as descrited

for the biennial crucifsrs.

1

1C. Curcurbitaceae: Ths Gourd family.

Flowering and Pcllinatio

3

All the m2mbers c¢f this family heve Dboti mele znd
female flowers and a few havs perfsct <Iflowers. Szes3
transfer pollen from cne flower To ancther so isolation is
necessary bvetween members of the same species. A zoou
authoritative reference to check cr 2 speciss is the "loa-
Eybrid Garden Seed Invsntory," of the Seed Savers Excaangs.

It is best %o grow only one member of a species.

e}

example, only grow one variety of cucumber, i you wish t
save seed. Also, check with your neighbers, i the; ars

gardeners, or your efforts wmer be for naught. An

alternative is %o cover ycur plants' £fleowers and hand

T,
i

rollinate. Instructions on this will fell

n
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There 1is nuch confusion among mezbers of the gourd
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family as to which plants may cross with others. A gsaer:

ey

rule is that one stecies will no% cross with an
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Theregore, cucumvers will not c¢rcss with =zelcns, sguas
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pumpkins, c¢r gourds.

However, .scme sguash, pumpkins and

gourds may cross with each other. As a guicx reference, the

following are the botanical names and representeztive common

names and descriptive notes on sach of these.

Cucumis sativis:

Cucumis anguria:

Cucunis melo:

Citrullis vulgaris:

Cucurbifa pevo:

Cucurhita maxima:

Cucurbita moschata:

¥

Cucuntsars

West Indian Gherkzin \Zhey za2y cross

with cucumbers;

Cantaloupe, nuskzelsn, hcecneyiew,
persian, and casaba =21lons.

All the summer sguzshes, agcoras,
scallops, yellow-flowered gourds;

and many traditional pumpzins.
These hazve Iive angled, hairy stens

with deep gZrooves.

Buttercup, _hgbbard, banana, and

. e -~
H i

& T e
turban squashes. These have round,
hairy steas and huge leaves on

long vines.

Butternut squash, c¢heese squash,
and Kentucky field sguash. These

have large 1leaves and sprezding



vines with five sided smooctih stems;
fruit sten flares as it joins the

fruit.

Curcurbita mixta: Cushaw saquash. These have stens

2
similar to €. meoschata, tut thsy

1,

will nct cross with 1t, or the

other species of Curcurbisa.

Legenarie siceraria: All the hard snelled bottls gcurds
wita evening tlceming, Wiite
flowers. A Tew of theses spscies

are ediols, such as Cucuzzi and New

Guinez EButisrvine.

]
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In regard to seed saving of sguashes it is &
& g < ]

remove the seed z2bout tweniy days after the fruit is rice.

This may be done by leaving the fruit on the vihe, or ater

it is cut and brought indoors, although after ripening seems

to be very beneficial.

The following is the method of hand pollinatica that is
recommended to a2ll serious seed savsrs. Sguash is a nic2
plant to use as a learning subject tecause tiae flcwers are
large and easily distinguished as to male and femals parvs.

To Yvegin, take a close locik at the flowers on  your

squash plants. The male flowers arzs the cones taal apsear

-
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first - they have long stems and usually are held well above
the trailing main stem cf the plant. Several male flowers
will appear before any female flowers are formed. The
female flowers are held closely to the main stem and jus<
below +the petals you will see a swelling that resemoles tze

mature Iruit. Ordinarily, bees will visif.bcth types oI

risers, it 1is best to select the female flowers Ifor FouT
seed-saving fruit the evening before that flcwer 1s exgecied
to open. A flower that is about tc open will have fully
formeé petals that ars yellow. In order to exclude tine
bees, either tape or clip the female flower closed (use a
spring clothes pin). Do the same to a2 nale fiower from a
different plant.

On the following moruing, clip away the petals of the
male Tlower to expose the anthers. The anthers contain the
pcllen and are formed intoc & yellow cone. Eemove the male
flower from the plant, open the female flower (which was

clipred shut the night before), and brush pollen onto the

ot

stignze of tne female Ilower. Then cover the entire treated

w

flower with an envelcpe and tape it shut. Leave the
envalonz on the flewer fcr fwc to threse days. Thea gently
remove it. Bz this time, the female flower will no longer
be recaptive to any poller hacalze the young feult wiil b=

-
.l

fcoraed and developing.
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This may sound like a long ol
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only <taxes a few minutes and i% is a certein method for
absolute purity. Ee certein t¢ hand pollinatz several
flowers, Dbecause squash and othar curcurbit me=zbers zre

often subject to rot diseases. 4 rotsten fruit will prevent

ct

any success with seed saving. Tn2refcre, co a7 lsas ne

[&]

mnore flower than you think you will nsed for seed saving.

Seed Production and Handling:

Many fruits of the gourd f2zily are ready for se=d
harvest when they ares rige. Theses include pumpxins, winzter

squash, and muskmelon and waterazlcen. Sizzly rezcve <he

seed and wash well to remove any zuls. Then set on screerns

or paper until dry. The seed is dry when it ‘treaks, ' if
bent. Cucumbers require ripening con the vire. Wnen they

are golden colored, pick and cubt cpsn tae fruit. Scoop cut
the seeds and flesh. The fermentaiion process weriks well on
these and muskmelon. Carefully rinse the seeds - &gzin, the
good seed wi}l sink and the immature seed and pulp will wzsin

away. Dry the seed on paper towels and stcre.

An Additionazl Ifote:
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Be sure to label everything =
garden to final collection and storzge. Many ci these 3sseds
look very much alike; your memory will not clways serve you

well. =
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STCRING SEED
A. Seed Storage Conditions

The worst enemies of seed viability are moisture sand
high temperature. dost at herme seed storage areas ars not
right for seed storage. IZ sesds are siored constansliy ac
anbient conditions, their adility to gerainzve is grsatly
rzduced.

For example, seeds s+tored above 25 ¢ and c¢ver 45
vercent relative hunidity will suffer a low gsrminatics rz
after storage. Seed viability, wunder any s%crage, varies
with the species, in that scae are naturally lon
whereas others may only remair viatle for a period of days
or weeké. Short 1lived seeds include scme maple species,
corn, and members of the carrot and onion families. Long
lived seeds include the cabbage family, cucuaber,
watermelon, pumpkin and squash.

It is advisable to =zaintzin lew humidity and
temperatures for another resson; insect activity will tbe
reduced to almost nil, if the moisture content of ths seed

less than

[0}

is 8 percent or less and the temperature rezain

0 :

18 C. A comparable relative humidity of 30 percent conbined
0

with a temgerature of less than 70 F will comsribute

greatly %o maintain 2 moisturs content of most seed &% §

-



percent or less. A general rule is that the suz of <the
temperature (in degrees Farenheiht) and ?he relative
humidity (in percent) should be less +than 100.

The space requirements for seed storage is not very
larze considering the area of the garden that the =se=zd
storage sServes. In cur experisnce, we have sicred eacugh
seed for an acre of corn, an acre ¢i tTcbacco, ani more toan
an acre of herb, kitchen, and research gardens in & space of
iess than 25 cubic f£z=%. Some ¢f the seed is very bulky,

such as nut seeds, corn and beans. In addition, we are

active members ol the Seed Savers EZxchange, and have saared

'_.l

many of our heirloom seeds with various iving aistorical
farms and museums.

Since our -emphasis is preservation of heirlcom seed
through propagation, the most effective mode of aciion is to
store seed for the short tern rather than long term storacge.
It is our belief that the freshest possible seed grown out
on an annual basis is the most certain metaod fo keep

heirloom varieties from becoming extinct.

B. Containers for Seed Storage

There are many containers that are sqitable for sced
storage. They need not be expensive c¢r fancy.

The following items have been used for siorage:

- standard letter eanvelopes

- business sizaed envelores

il
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- zip~lecck polyethylene bags (btest i 3 =l or thick
- baby food jars

- one gallon plastic milk jusgs

- mason jars with lid and ring seal

- mayonnaise jars - use a stancard carning lid and ring

to seal
- 4 liter size jar with rudver seal znd lock-on wire
bail

- large gallon sized pickle jars
- peanut butter jar
- Jjelly jars

Other types recommended:

seal-z-meal bags

sealable foil pouches

tin or metel cans with meszl 1ids
plastic and metal photc filz containers

Do not wuse coffse cans with plastic lids Zfor sesd
storage. They simply do not exclude moisturs from tae s=22d
inside. If any glass jar is used for sesd storage, e sure

that the jar 1id has plenty of sealing ccmpound on it. This
will ensure a tight sezil. If your jar lacks a seal, maexs one
from old inner tube material.

A good method for storing many small lots of seedéds 1is
in labeled paper envelopes - then place these inside a large

glass jJjar _and tape a list of what is stored inside orn the

outside of the jar. These envelopes and packets also store
well in zip lock bags. ¥You can get over 2 dozea of the suall

lots in a zip lock bagz ard use a 3x% card to list what is in
the bag and slip that inside alsc.
In order to ensure that the seed remains at a constant

moisture content, it is helpful to enclese 2 desiccans in

L1
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the container. 8ilica gel, availavle at hcboy stores, is =2
recyclable desiccant. It can be oven dried and re-ussd. A
cheap and readily available desiccant is powdered miik.
Either one can be used in the follewing menner. Take four
sheets of facial tissue, =and place two tablespecns ¢f the
dessicant on 1it. Roll up carefulliy in a Ddoutchsr's wrap
fashion and fasten with string or taze. Place the desiccant
inside the jar or zip lock bags with the seed packets or
envelopes. EHaplace with fresh desiccant material every six
months.

If you do not have a srecial seed storage rocz, & very
good place %o store sesés is in your refrigsrator or
freezer. Jus%t bYe sure the seeds are sufficiently dry (8%
moisture. content or less) and that they are in well sealsd
glass jars. If the seeds arz to be frozen, they must be as
dry as possible, because frozen water particles within the
seeds will break open their cells and kill them. Also, wuen
you takxe +the seed contaizner from the relrigerator or
freezer, allow the entire unopened container to warz ur %o
room temperature before removing the wanted seeds. Repiace
the containers in the freezer or refrigerator as scon as
possible. If you open the jar upon removal from tae cbld
storage - water vapor will condense cn the seed packets zand
they would require re-drying before setting thex in cold

storagé agzin.



To restate the important conditions: Store seed at low
moisture and temperature to retain vigor and long viabilizy.
Be certain to label each seed packet or container withk the

varietal name and the year the seed was preduced.

W



FOOTNOTE

1
Jabs, Carolyn, The Heirloom Gardener, p.232.
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IV. DIVERSITY - WHAT IT MZTANS IN THE LONG RUN

We 1live iIn a country that has long enjoyed a very
productive agricultural base. Ivery one oI us, evean thae
mcst sophisticated computer designer is involved in
agriculture, at mealtine. Directly or indirscily, all of
us owe our well-being to the natives, early explcorers and
founders of this Country.

None of our major crops is native to this continent.
Except for a few crcps such as Dblueberries, cranterries,
strawberries, and Jerusalem =artichokes, a1l of cur
agricultural plants are importad. "It is belisved thzs
agriculture began indsvendently irn Zouthwest and Zast Asie,
Mesoamerica, and provably South America =and Africa in
prehistoric times and gradually soread to other lands. The
different grains and vegetables as we know thez did not
exist, for their present form is the result of tihousands of
years of evolution and domestication."1 Even in the llew
World, crogs of corn, potatoes, beans and pumpkxins that
originated in South America were brought to-our ccatineat by
early Native Americans more than five thousand years ago.

But what has this to do with diversity and preservation

of heirloom varieties? If it were not for the peoprle who

first collected the food plants from the wild, there would

=
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be no crop diversity. At some point ia prenistoric iine,.
these food gatherers recognized that certain foods couli be
made more zccessible, if their seeds were saved and
rlanted. Thus, the first agriculture began. Later, as the
new gardeners grew out their crops, selections could bte made
according to taste, yield, and a2ny numter of a variesy of
desirable +traits expresed in these plants. "Millicrs  of
years of natural selection go into the creaticn of <ae
assortment of genes that make up a species. In addisiocn
thousands of years of selection and protecticn by znuaan
result in a plant type with desirable characteristics.”
"Heirloom varieties are often ones derived from relatively
stable ethnic communities where they have been fine tunsd to
the 1local environment." Freguently, a regionally zcézpted
variety arises that is in tune with its local ecology - even
in modern times. The regionally adapted forms contain what
is called a 'gene pool.' "To keep a gene poel Irom lcsiag
valuable genetic material -- diverse plant varieties must
continue to be conserved and to evolve in agriculsural

4
envircnments." "It is =2 fact that there i3 strengzh,

2
including survival, capability...in diversizty."

Unfortunately, "America's abundant food supplies are at risk
because our crop varieties lack sufficient  genestuic

6
diversity."
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The plant breeders are as much aware of thais perplexing
prcblem as anyone. The key issue in this paradox is that

many of our food crops rely on 2 very narrow genetic base to
keep ahead of any diseases or eavironmzental problems that
the future may hold. For example, although there wers once
over a thousand varieties of wheat imported to this couniry,
only a few hundred are available as seed, and fewer than a
dozen varieties are grown in the vast wheat lands of +the
United States. One only needs to recall the corn blight oI
1970 to realize that we are gambling with time, wizzn so much
crop land is planted in monoculture or, =2t best, in similar
gene—-containing hybrids, as is the case with sweet cora and
wheat.

Al though the <seed repcsitcries contain a large
assortment of crop varieties, only 2 few of these have bLeen
used to create the familiar high yielding hybrids of today's
agriculture. The farmers wanf high yielding crogs, so the
breeders continue to reshufile their small stcck of genes as
they continue in their fight againét disease and possible
famine.

Although these hybrids have their place in modern

agriculture, they simply have no adaptable value to the home

33

vegetable grower or to the heirloom gardens=r. as Ken
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Whealy so azntly put it, when speaking c¢f =srad
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varieties, "Far from ©being obsoletz or infericr, the
varieties being droppeé from seed catalogs (and ignored Yy
breeders) are the c¢ream of the vegetabls crops.... A
possible effect of any c¢rop breeding...is that farmers and
gardeners cease to plant their traditional varieties witn

the result that the =xisting pocl of gerzrlasm zzy be

T
lost."

"Wnen traditional —rplant varietiss are losi, <their
genetic material 1is ZIost forsver. Tacn variesy is

genetically unique, ccntaining genss not Zound in  ciher
varieties. Because <c¢I inbreeding, new varieties are no
longer resistant to cerzain insects or diseases. Unless we
have 1living seeds +that carry g2nes to confer dissass

resistance, it may nos be possible tec breed resistanc
8 .
into wheat or any other crop." In 2 1978 report from tiae
G

tack

®

National Academy of Sciences, "Conservation of erzplasm
Rescurces," it was stzted that the only reliable method to
preserve endangered species is their natural habitat. In
the case of fruits and vegetables, this means the home
orchard and garden. T< is here that the heirloom gsrdsaer
can play an importan®t role in the preservation of genestic
diversity.

For the sake of brevity I will only mention the Federal

System. of seed stcrazs facilities in the United <Exates.



First there is the National Seed Szcrage Laboratory at Fort
Collins, Colorado, the primary seed bank in the U.S.

respensible for 200,000 seed varisties as of Octcber 1C81.

Secondly, there iz %the Small (Crains Ccllecticn azt
Eeltsville, Maryland, which conseing the seed for wheas,
cats, barley, ryes, etc. Thircly, there are the Regional

Plant Introduction Stations 2% Gensva, New York; Ames, Iowa;

Pullman, Washington; Experizent, Gsorgiaz; and Sturgson Ray,
Wisconsin. Zach of these has responsibility for tesfing ani

maintaininz certain plant intrecductions as they enser zie
United States. Additionally, Clonal Repositories are

maintained to ensure the propagaticn of woody species such

o3

as fruits and nuts. To keep abreast of the hagpenings =2t
these facilities, it is recommended that you subscrive to
the National Plant Gernplasz Systen's Li-zcnthly
publication, Diversity, Leborateory for Information Science
in Agriculture, P.0. Box 2160, Arlington, Virginia 22202.
Access to the germplasm in the seed banks is geaerally
limited +to persons who show they have a need to obtain tne
seed of a particular variety. Acceptable reasons to acguire
a seed sample may be for plant research or historic
purposes. Simply liking the name of an ancient variety is

not enough. In this case, I believe that living Listorical

farms have a distinct advantage in cbtzining ¢ld varieties

3

of ses=sd.
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Besides the National Plant CGermplasm System of +he
United States, there are private ccllecticns where the hore
and heirlcom gardeners can ootz2in manj traditional
varieties. Some of +these sources are the Seed Savers
Exchanze, the Blue Ridge Seed Savers, ané fhe Scuthern
Exyzosure Seed Exchange. Fortunately, in the United States,
no law has prohibiteé the practice of grewing and saving

4

fren plants of an open-pollinated wvarietiy. In pany

fla
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foreign countries, it has recenily become illegal to grow
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any plant variety that is not listed in their
lists of plants for that purpése. Yost of the eniries are
hybrids, so seed saved from these plants are oftern sierile.
In this way, the precious genetic reserves are being eroded
ever more quickly.

The genetic make-up of the world's eccnonically
important plants is a resource that is being depleied ét an

1,

alarming rate. If we were to account for the lcss of the
Iunique vegetable varieties, at the turn of the 20tk Century,
available +through seed catalogs in the United States, we
would find that 80% of the diversity is already gone. Cf
the 20% that.remains, fewer varieties are being carried in
mail order seed catalogs each year. According to Keax
Whealy, "the varieties that are dying out today, zay be Just

the ones needed in the future. We don't know what we'll

bl
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need. So we can't let anything go down the drain. A plant
that doesn't lock terrific to us now may have just <tTne

qualities +that will 2llow it to thrive in the conditicns of

9

the futufe."

The scientific community is aware of <these genstlic

L

ces ¢f diver
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losses, also. "Conservation o¢f the sou ity

requires a minimum ¢f two basic zctivities: ccllection Zrem

the g=ograpnic centers of diversity and =zaintensance of
1G

collections under consrolled environzents”, These

geograrhic centers of diversity are the locations wnsrs tae

first gardeners collectad focd plants and placed vhem undser
cultivation. These wild relatives of eccnomically imporvtaat
plants, although <they may not sesm to have any inhersznt
vaiue, do 1indeed, have the value of survivial in <taeir
natural habitat. Similarly, the genetic resources containad
in heirloom varieties, have the survival advantage on a
regional scale.

The proolem thaet exists between these newly acgquired
"old" planis and the seed banks is that "although exotic
germplasm provides a diverse array of genes, this diversivy

ted

&}

cannot gquickly te molded or siphoned into....well ada
11
materizls.”
Because our HWation's seed repositecries have 1lizise

access to their stored germplasm and their collections are
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so large, there is a real danger of losing many varieties,
2% least as they existv today. Keeping seed viablz while it
is in storage is really a two fold problem. First, it 1is
difficult to maintain life in seed that is held in lcng term
storage, even under ideal conditicns. Thereiore, the seed
needs <+to be removed frcm storages and grown cut every faw
years to maintain all of the germrlasm resources contained
in each open pollinated variety. The paradox is that se=d

held +too long in storage vegins to show gzneti

'_l
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0
v
W
o
0u
a
n

(mutations) 2s the seed lots are grown out. Secondly, all
germplasm needs to be subjected to the processes ¢i nagural
selection (placed in normal growing conditiens) in order
that its genevic make-up may evolve along with the changing
environment. If seed is held toc long in storage and it is
only grown under experimentzl conditions, it nmay eventually
lose its ability to change genetically to keep pace wita <the
changes in the environment through time.

In other words, it is virtually impossitle to nhold any

life form in cold storage too long, simply because it is not
the natural thing to do. Therefore, both the breeders and
heirloom seed savers want the germplasm to remain the same,
while at the same time, the varieties need +the constant

exposure to the environment so that the process of natural

selection may take place.
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As recently as a few generations ago, it was consicdesred
normal to raise vegetable and fruit varieties +that had
something %o offer besides that which was now in vogue cr
possibly high yielding. Many of this nation's immigranss
brought with them seeds or plants that were familiar to tzem
and +that represent ethnic or family traditions. Thase
simple folks carried not only the traditional varisties, but
also, each in his own way, brought the makings c? the grsai
genetic diversity we have enjoyed in this country. Taey, zs

we do now, had no way of knowing what the future mzy holl.
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FOOTNOTES

1
Fowler, Cary. "Reaping What We Sow," in The 2nd
Graham Center Seed and Nursery Directory., p. 16.
2
Nabhan, Gary Paul. "The Seeds of Pre History" Garden
May-June, 12E€0. -
3
Ibid.
4

"o

Sanding Down %the Seeds”, unpublished
paper. By permission of the author.

n

-
liilsen, Richard. "Plant Pateniing" Co-Zvolutionar

Quarterly, Winter 197¢, 3. 33.

"Plant Breedingz Research Forum Persuades Legislators
of Critical Need to Support Yational Plant Germplasm
Systems", Diversity Nc. 6, 1984. Fort Collins CC., p. 9

7

"The PBVPA and Genetic Diversity", Diversity, No. 6,
1984, p. 8 [PVPA = the Plant Variety Protection Act].
8

Fowler, Gary, "Plant Patenting", Co-Evolutionary

Quarterly, Winter, 1979, pp. 34-35.

Jabs, Carolyn, The Heirloom Gardener, p. 49-50.

10
Smith, Stephen. "Phe Plant Breeder's Perspective on
Genetic Diversity: A Reply to Pat Mooney's The Law of the
Seed," Diversity, No. 6, p. 19.
11
Ibid.
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NATIONAL COLONIAL FARM PUBLICATIONS

The Production of Tobacco Along the Colonial Potcamac

Cern: The Production of a Subsistence Crep on  the
Colonial Potomac

"English" Grains Along the Colonizal Potomac

QFf PFast Horses, Black Cattle, Woods Hogs and Rat-tailed
Sheep: Animal Husbandry Along tne Colonial Potomac

Investigations Into the Origin and Evoluticn of Zea
Mays (Corn)

Ucdate on Maige

A Conflict of Values: Agricultural Land ir the United
States

The Develorment of Wheat Growing in America
Koot Crops in Colonizl Americsa

Farmers and the Future: Opinions and Views of Maryland
Farmers

Colonial Berries: Small TFruits Adapted to American
Agriculture

The Cultivation and Use of the Cnion Pamily in the
Colonial Chesapeake Region

The American Chestnut (a collection of articles
appearing in the Almanack)

Amerinds of +the National Colonial PFarm Region: A
Collection of Five Articles

A Companion Planting Dictionary
Herbs of the National Colonial Faram

Four Seasons on a Cclonial Pctomac Plantation (the
National Colonial Farm "Picture Book")

Colonial American Fiber Crops
Furopean Leaf Vegetables in Colonial America
Forage Crops in the Colonial Cheszapeaxe

Cclonial American Food Legumes



Colonial Poultry Husbandry Around the Chesapeake Bay
Orchard Fruits in the Colonial Chesapeake
Flower Culture in the Colonial Chesapeake

Agricultural Implements Used by Middle-Class Farmers in
the Colonial Chesapeake












