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FACTORS AFFECTING VEGETABLE SEED PRODUCTION

IN THE WILLAMETTE VALIEY, OREGON

INTRODUCT IOH

Every American should be vitally concerned with vegetable seed
production, Without seed it would be impossible to grow the common
vegetables which constitute such an important part of the American
diet today, Since time immortal, man has depended on vegetables to
maintain his health and physical condition. _

Recent studies by the National Research Council (1k, p.Lé) have
shown the American diet to be relatively deficient in mutrients.

Home Economists have recommended a fifty per cent increase in the use
of vegetables to overcome this deficiency (52, p.211). According te
nutritionists, vegetables are important in our diet because they
supply energy, protein, and an abundance of minerals and vitamins,
Considering the need for, and the value of, vegetables in the diet of
our peoples it is important that we place vegetable seed production
on a2 high plane and give it full recognition in our present day ag-
ricultural planning programs.

Because agricultural leaders foresaw the possibilities of a new
and promising vegetable seed industry for the farmers of Oregon, the
Farm Crops Department of the Oregon Agricultural Experiment Station,
in 1942, in cooperation with the United States Department of Agri-
culture, Bureau of Plant Industry, Soils and Agricultural Engineering,
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initiated a vegetable seed research program. The research objectives
were aimed primarily at solving production problems that were confront-
ing producers of these specialty erops. This cooperative arrangement
operated until 1945, after which time the research program became the
sole responsibility of the Farm Crops Department and continued until
1950,

It was the writer's privilege to have had the opportunity to
serve as leader of this project from 1947 to 1949, inelusive. The
information presented is based mainly on the knowledge and experience
obtained in the conduct of three years of experimental work and in
assoclation with seed company representatives and producers in the
Willamette Valley during that peried of time.

The primary purpose of this study was to analyse the various
factors affecting vegetable seed production in the Willamette Valley,
Because of the complexity of the industry, it was necessary to study
the interrelated problems in order to properly evaluate the factors
which must be considered in relation to each other, The analysis was
made with the purpose in mind of emphasizing principles and making
certain suggestions and recommendations which are applicable to
vegetable seed production in the Willamette Valley,



PERIMENTS WITH VEGETABIE SEED CROPS

As previously pointed out the background for this study was based
mainly on three years of experimental work with vegetable seed crops
in the Willamette Valley. Experimental data from vegetable seed ex-
periments carried on at Corvallis are presented, Only a small pertion
of the vegetable seed research data is included, and that presented
is limited to those experiments which illustrate certain points dis-
cussed under the section "Analysis of Production Factors Affecting
Vegetable Seed Production,” Summary tables of the data are shown
along with the statistical amalyses for each experiment, The raw data
for all of the experiments included can be found in the Experiment
Station Anmal Reports of the Vegetable Seed Project for 1948, 1949,
and 1950,

SCOPE AND NATURE OF EXPERIMENTS

During the years 1948 to 1950 inclusive, a total of 60 experi-
ments were initiated, Fifty-two of these were carried through to
completion, Thirteen experiments were conducted with cabbage, ten
with cucumbers, nine with onions, five for table beets, four each for
mustard and turnip, three for squash, two for spinach and one each for
radish and pumpkin, In these experiments slightly over 1800 plats.
were planted, cared for, harvested, and processed, Yield and other
pertinent data were obtained therefrom, '

Most of the experiments conducted were either fertility or
cultural experiments since these general problems were of primary
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concern to seedsmen and growers. The main objectives in the fertility
experiments were o determine the response of the various erops to the
major fertiliser elements and to different rates and times of applica~
tion, The majority of the cultural experiments were studies on date
of planting, spacing requirements, and varietal performance for the
various erops.

LOCATION OF EXPERIMENTS

All the vegetable seed research was carried on at three Central
Agriecultural Experiment Station farms—the Bast farm, the Lewis-Brown
farm, and the Hyslop Agronomy farm.

The Bast farm, as shown in Figure 1, is a highly productive
river-bottom soil, mostly ef the Chehalis sandy loam type but quite
variable in its soil characteristics. Sprinkler irrigation faecilities
were available on this farm and were used throughout the conduct of
the experiments. Experiments on this farm consisted primerily of the
spring planted crops sinece previous oxpericnéc had shown that the
flood hazard rendered this farm unsatisfactory for precise trials with
field, over-wintered crops.

The Lewis-Brown farm is characterized by & somewhat heavier soil
than the East farm and is predominately a Chehalis elay loam type.
This area, although subject to flooding, is a little higher in eleva-
tion than the East farm and, therefore, is less hasardous for over-
wintering crops such as cabbage and onions., Irrigation facilities
were also available on this farm and used whenever needed.



Fig. 1. General view of vegetable seed experimental plots at the East
Experimental Farm, July 20, 1949, The plots shown represent
only a portion of vegetable seed experimental work that was
carried out that year,

Fig. 2. Seeding cabbage in plant-bed in July with Planet-Junior drill,
Note firm, finely worked seedbed condition and sprinkler
irrigation system. Both are essential for good plant
emergence,



The vegetable seed experiments at the Hyslop Agronomy farm were
located on a Willamette silt loam soil., Supplemental irrigation
facilities were not available for the onion seed experiments in 1949
but were temporarily installed in 1950 and used for the extensive
experiments carried on during that year, |

Because of the extremely limited amount of vegetable seed re-
search reported in the United States in the past, there was a dire
lack of information relative to teehnigues useful for research in this
field, As a result the techniques and methods had to be worked out

for many of the crops as the experiments progressed,

Plot Size and Shape. Plot size and shape varled with the erop

and conditions of the experiment but, in general, long, narrow, and
relatively smalle-gized plots were used,

The usual plot length ranged from 20 feet for the closely-spaced
crops such as cucumber, radish, spinach, turnip, and mustard to 25
feet for the more widely spaced crops such as cabbage, parsnip, table
beet, squash, and pumpkin. During the first year of experimental work
longer plot lengths were used but experience soon showed that it was
necessary to reduce the length of plot to that which was better
adapted to the type of small-plot equipment available and which eould
be handled efficiently on a small-plot basis,

Row width and spacing of the plants in the row varied according
to the crop and approximated those .in general use by vegetable seed
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growers throughout the Willamette Valley., Three-row plots were used
wherever land area permitted, with mmm;«mvm
for seed yield, A three-foob row width was used for cucumber, onion,
spinach, Chinese cabbage,and table beet whereas two-foot éar ﬁdths
were employed for mustard, turnip, radish, and spinach, Summer squash
was planted in rows spaced three and one-hali

feet apart while winter
squash types were planted in rows spaced five to six feet apart, Cab-
bage was transplanted in rows five feet apart,

Plots wers always planted to a distance at least one foot beyond
both ends of the plots and the border plants were removed immediately
before harvest,

Seeding and Transplanting. MNethod of seeding and transplanting
varied according to kind of crop and equipment available, Seeding was

always made shallowly on a well-prepared, firm, moist, weed-free
seedbed,

The small-seeded crucifer crops and spinach were seeded with a
Planet=Junior drill as shown in Figure 2, Where large experiments
with one variety were involved, a conventional four-row Flanet-Junior
drill pulled with a tractor was used advantageously., OUne outside unit
was dismantled in order to fagilitate uniform spacing of rows on a
three-row plot basis,

Seeds efcmmnkecmandhbhhoﬁmmigm out for
each plot and seeded with a mursery V-belt planter as shown in Figures
3 and 4 or were planted with an ordinary grain drill as illustrated in
Figure 5. For variety experiments where seed size varied, seeds were



Fig. 3. The V-belt nursery planter being used to apply weighed out
amounts of fertilizer to individual rows. This implement is
also useful for seeding crops where it is desired to plant a
certain quantity of seeds in a given row length.

Fig. L. Side view of the V-belt planter used in this case for side-

dressing table beets. Beets have already been transplanted
but have not yet emerged.



Fig. 5. Seeding cucumbers with a grain drill, an ideal implement for
planting this crop for experimental purposes, Three-row plots
can be seeded by plugging all seed outlets except those at
three-foot intervals. Note small stakes in background which
aid the driver in making straight rows.

Fig, 6. Transplanting technique used with cabbage. Note markers on
string which are necessary to obtain uniform spacing within
each row,



10
counted out for each plot and planted with the V~belt planter. Squash
and pumpkin were planted in hills and shortly after emergence were
thinned to 2 uniform stand of three plants per hill, Cucumbers were
likewisze thinned but to a specing of three or four inches between
plants in the row,

At transplanting time plants of erops like cabbage were lifted
carefully from the plant-bed so as to injure the root system as little
as possible and were then transplanted as shown in Figure 6, Exposed
roots were kept moist and when temperature conditions were above
normal, one-half of the top growth was removed in order to reduce
transpiration losses, Supplemental irrigation was used to provide
moisture to the planmts immediately following tranmsplanting in order
to insure the best pessible plant survival. Onion bulbs were irans—
planted as shown in Figures 7 and 8, Table beet roots were trans-
planted into a deeply-worked soil similar to cabbage with care being
taken to set the root crown even with the ground level, Off-type,
diseased, and otherwise non-uniform bulbs or roots were disearded
before planting,

Fertilisation. Method of application of the various fertilizers

used in the experiments differed with the kind of fertilizer, season
of the year and whether or not irrigation facilities were available,

When fertilizer materials were applied as a uniform applieﬁm
for all the plots in a given experiment they were usually broadeast
uniformly over the entire area and worked into the soil during the
final seed-bed or plant-bed preparation operations,
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Hand-planting of onion bulbs for seed production purposes.
Rows are three feet wide and bulbs are spaced six inches
apart in the row, Note marker string, an aid to uniform
spacing,

Fig. 8. Covering onion bulbs so that tops of bulbs are near soil
surface. Following this, the plots were side~dressed with
the various fertilizer treatments,



Wherever phosphorus, potassium, or sulfur were m variable
fertiliser mtrients, these materials were side-dressed on in bands
with a V<belt nursery planter three to four inches to the side of ths
row and to the same depth (Figures 3,4). Nitrogen was applied in the
same manner except during early spring when soil conditions would not
permit the use of equipment and when rainfall could be depended upon
to leach soluble nitrates into the root sone, Under these conditions
nitrogen was broadeast in bands beside the rows as shown in Figure 9,
The same procedure was followed for summer applications of nitrogen
where irrigation fagilities were available,

When caloium or boron were the mutrient elements being tested,
the carriers of these elements were broadeast evenly over the plet
soil surface and then rotatilled in to a uniform depth,

The source of each of the plant nutrients for all the fertility
experiments was as follows:

Nitrogen - Ammonium nitrate, sodium nitrate,
ammonium sulfatel
Phosphorus —- Treble superphosphate
Potassium -- Potassium chloride
 Lime ~- Ground limestone
Sulfur - Gypsum
Boron ~- Borax

lmm@ sulfate was never used when testing the effect of nitrogen
alone, This material was used only when a uniform application of
nitrogen and sulfur was needed for all plots,.



Fige 9

Fig. 10,

13

Broadcasting fertilizer in bands on a cabbage spacing experi=-
ment in early February, Soil was still too wet to use

conventional side-dressing equipment. Note good survival of
somewhat undersized plants,

e,

Technique used to reduce shattering losses for turnip and
mustard, All of the crucifer crops shatter badly and burlap
or similar material should be placed underneath harvested
crop to reduce this source of error, Bundles need to be

anchored so that sudden gusts of wind do not scatter them
over field, .
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Harvesting and Processing, Harvest and processing methods varied
according to erop as did other techniques previocusly diseussed.
- Crucifer erops, table beet, and spinach were cut by hand before

appreciable seed shattering had taken place and were placed on burlaps
as shown in Figure 10, This was done in order to save seed that would
likely shatter in the curing and threshing operations, As soon as the
various erops were sufficiently dry, they were threshed with a smalle-
plot stationery thresher, Cylinder speed was reduced to 500 to 1000
rpm and several rows of concaves were removed so as not to crack or
otherwise injure the seed. Radish plots had to be run several times
in order to cbtain a thorough separation of the seed from the pithy
seed-pod material,

Seed-heads of onions were cut by hand as soon as the black seeds
were exposed in the middle of the seed~head, Several successive
cuttings were necessary in arder to obtain seed in the proper stage of
maturity, After removal of the seed-heads they were placed in loosely
woven sacks and hung in a position so that air could circulate freely
around the sack, When dry they were threshed in a special-built
onion seed plot thresher equipped with rubber beater blades.

Vine seed crops upon maturity were separated into their respec—
tive hills or rows as shown in Figure 11. Squash and pumpkin seeds
were scooped out of the fruits by hand after which they were run
through a small, special-=built washer and then placed on trays and
dried artifieially at 110 F, Cucumber seeds on the other hand, were

threshed mechaniecally by a small-plot macerator which erushed the
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Fig. 11,

Cucumber variety and date-of-planting experiment near harvest
time. Note how vines and fruits have been separated for each
row prior to picking. This technique speeds up harvest
operations. Single-row plots were used where a large number
of varieties were being compared,
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fruits and separated most of the pulp from the seed., After a one- to
two-week fermenting period the seeds were run through a washer and
then dried in a manner similar to that described for pumpkin and
squash,

After the threshing and drying operations all lots of seed were
cleaned on an individual plot basis with conventional seed cleaning
 equipment. Plot yields were calculated an the basis of clean seed per
acre. ‘i‘h; data were then summarized and treated statistically by the
analysis of variance,
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HISTORY OF THE VECETABLE SEED INDUSTRY '

The vegetable seed industry, 2 highly specialized and izrhonsiﬂné
‘ business, is a relatively recent addition to American agriculture and
to the Willamette Valley., What was once 2 mere matter of collecting
vegetable seeds by hand at harvest and then cleaning and packaging
them, has now become a gomplicated and technical industry, employing
scientific research and skills and specialized mechanical equipment,
b@bhinthefi«lé&ndinthemt.

’ In pioneer times seeds were either home-saved and exchanged by
neighbors or were imported. Most of the early imports came from
England with smaller quantities coming from Holland, These seeds went
to the Dutch settlement at New Amsterdam, New York while smaller quan~
tities of imported seeds from Sweden were used by the immigrants
established along the Delaware River (22, p.72).

Prior to 1850 America was largely rural and self-sufficient and
the seed trade which is recognised today as a vital part of our agri-
cultural economy was of minor importance, Early seed merchants’ sales
were limited prineipally to new farms and to certain townspeople who
wanted to grow gardens., Once provided with the seed, however, the
majority of these people would save from year to year what seed they
expected to use in their future plantings.

In 1820 a certain Philadelphia seed merchant received from
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England 300 bushels of garden peas and over 40O pounds of onion seed
and with his advertising indicated that he had "received this ample
supply and was prepared to f£ill all orders" (90, p.273). Today this
mﬁmﬁn&u@t&nmﬁaﬁmeﬁmwmm,
who require hundreds of pounds of seed yearly.

Records before 1862 showed that there were only 45 firms in
business primarily as seed merchants, However, as citles grew and
the commereial distribution of seed became increasingly important,

By 1908, the number of firme whose sole business was growing and
handling seed, had inereased to over 800 (99; 273). Forty-four years
later, in 1952, an estimated 2000 seed firms were in business in the
United States.?

DEVELOPMENT OF PRODUCT ION

Just as the retail seed trade had its beginning in the north-
eastern states, so also was seed production first undertaken there,
In early times most of the garden seed produced in America was grown
by the seed merchants themselves, either on their own farms ar on
lands in their immediate vieinity and under their persomal supervision.
Seed growing as a business distinet from that of the seed merchandis-
ing was unknown, With the development of the domestic pea seed in-
dustry and certain other seed erops which could be grown easily,

zEaumtc by H. 4. Schoth, Senior Agronomist, United States Department
of Agrieulture, Bureau of Plant Industry, Division of Cereal Crops
and Diseases. Corvallis, Oregon,
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people soon began to demand home-grown seeds. As the demand increased,
the seed merchant's business incressed until he was no longer able to
supervise personally the seed growing operations, At first the super-
vision of the seed growing work was handed over to one of the mere
chant's employees-~then, to a capable neighboring farmer who would
handle both his own and his neighbor's crops, This was done at first
under the direction and control of the seedsman, Finally, as business
pressure mounted, the responsibility for growing the seed crop was
passed on directly to the producer, It was in this manner that the
business of the seed grower became established as separate and distinct
from that of the seed merchant (90, p.27h). :

WESTWARD EXPANSION

' As agriculture expanded westward, seedsmen gradually moved the
bulk of their vegetable seed acreage in this same direction., They soon
learned that the Pacifie ‘eeas'& region and the arid Intermountain states
of the west, being rain-free at harvest time, produced disease~free
and higher quality seed than the eastern sections of the country where
there was great danger of disease and rain damage to the seed crops,

it was not until World War I, however, that vegetable seed pro-
duction received its first great impetus. (115) Previously, mest of
the vege'eable seeds planted in the United States were imported from
Great Britain and the western European countries, With imports cut off
beeause of the war, United States seedsmen and producers met the

challenge and produced enough seed so that it was possible to export
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in large quantities. In 1916 Curopean countries placed large con-
tracts with commercial seed growers in the United States for the
production of meny crops which in the past had not been grown hers on
a commercial seale, Sizeable acreages were planted in old, proved
localities and new arsas of production were sought, It was during this
era that many new crops were tried for the first time in Oregon and
many other western states, Those grom in the Willamette Valley during
World War I period were: mangel, bean, pea, onion, turnig‘radish,
sweet corn, cabbage, spinach, pumpkin, squash and earrets (115, p.200=
205 )s No acreage or production data are available however, whiek

would indieate the extent of the development of the vegstable seed
industry in the Willamette Valley during this era,

With the drop in prices following World War I, acreage declined
for many of the ocrops and the United States once again began to depend
upon foreign countries for many of its garden seeds, FProduction ef
vegetable seed in the United States, however, remained at a higher
level than before the war. Experience gained in growing vegetable seed
during World War I and the years following set the stage for a piam-
enal development of the industry during World War II, Record produc—
tion in nearly all kinds of vegetable seeds was attained between 1940
and 1945, Production of certain crops increased fram two to five times
while several crops, formerly gromn hardly at all in the United States,
were produced on a fairly large scale, With the termination of tho
war, however, acreage and production were reduced to near the pre-war
figure.

In a mndred years time, therefore, there developed a vegetable
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seed industry in the United States, which during periods of national
emergency, was fully capable of supplying our nation's domestic re-
quirements of garden seeds, )

SPECIALIZED AREAS OF PRODUCTION

As a result of the evolution of the vegetable seed industry, there
have developed certain areas in the United States whiech, because of
climatic reasons and/or other production advantages, have ;»pwnliud
in the growing of certain kinds of seeds (9, p.L8).

Most of the vegetable seed production as previously indicated is
now centered in the Pacific Northwest states and California, Cabbage \
seed, for example, is grown for the most part in the general vieinity
of Puget Sound in Washington, Other crucifers, like cauliflower agsd
broceoli, are also grown in this area, Spinach and table beets are
likewise well adpated to this area and other sections west of the
Cascade mountains, Cauliflower, celery, and heading broccoli seeds
are grown mainly in California. Considerable amounts of the seeds of
the umbelliferous crops are grown there also, Within the last decade
utemiia vsgetahis seed-growing operations huve been developed in
Idaho, Idaho now produces most of the nation's sweet corn, carrot,
and onion seed (116, p.L6). Bean, parsnip, turnip, and lettuce seeds
are also grown there extensively., Most of the nation's supply of seed
beans and peas is grown in Montana, Idaho, Washington, California,
Colorado, and Wyoming,

~ Seeds that are recovered from fleshy fruits are produced more
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extensively in the more humid parts of the country. Vine seed crops
like cucumber, muskmelon, pumpkin, and squash are grown largely in
Califernia, Colorado, Kansas, and the middle western states and to
seme extent in the northeastern states. Watermelon seed is produced
ghisﬂymtbmmu e:mmwstsm-mammmm
and Florida, although some farms in the Middle West produce consider-
able Mtios. Tomato and pepper seeds are usually produced in the
grestest amounts in areas where the comercial erops of these plants
are grown for canning, Most of such seed is produced in the middle
Atlantic states and in California, Tomato seed is produced also in the
cornbelt states,

Many other areas, other than those mentioned, produce seeds of
several of the erops, but in less spectacular quantities, Efforts have
been made to grow some of the cool season crops in the Nertheast but
with less success than in the West, -
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| THE WILLAMETTE VALLEY AS A VEGETABIE SEED PRODUCTION AREA

The Willamette Valley, a highly diversified agricultural area, has
long been recogniszed by many agronomists and seedsmen as a favorable
section for the growing of field seed crops, Although mumerous persons
like the late Professor Hyslop® foresaw opportunities several decades
qafw%%lmﬁam@m:smimmmmé
Valley, it was not until World War II that the possibilities wers put
to a real test. During that time it was demonstrated that many vege-
table erops were well adapted here for seed production purposes., As
a result the Willamette Valley became Oregon's leading vegetable seed
producing ﬁu and sinece then has retained its position as leader in
the production of vegetable seeds in the state of Oregon,

KIND OF SEED CROPS GROWN

Seed production of vegetables can be classified into two main
groupss (1) anmals, which produce seed during one growing season and
(2) biennials, which require two seasons or portions thereof for the
production of seed, |

In statistical literature another classification is sometimes made
on the basis of size of seed, large-seeded vegetable erops consist of
sweet corn, beans, and peas, All other vegetables are classed as
small seeds or non-edible vegetable seeds., It is the latter group

3r&ad of Farm Crops Department, Oregon State College, 1912-19h3.
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which is of most significance in the Willamette Valley.

Many different kinds and varieties of vegetable seed crops have
been grown successfully in the Willamette Valley in the past, Before
mmmtabmmemhseadmugncmmﬁmaﬁm
as shown in Table 1. During the war years, however, Willamette Valley
fapmers shifted from the production of these large seeds to small sesds
and after 1948 produced no peas, beans, or sweet corn, The most im-

been turnip, cabbage, table beet, onion, parsnip, and rutabaga, The
main spring-sown anrual erops hsve been mustard, spinach, and the vine
seed crops, espeeiany cucumber and squash, Crops of lesser importance
are radish, pea, bean, tomato, cauliflower, brussels sprout, brocecoli,
chard, collard, Chinese eabbage, lettuce, mangel, kale, and pumpkin,

CLIMATE

Although numerous reasons account for the possible successful
growing of vegetable seeds in the Willamette Valley, the one that
over-shadows all others in importance i.s ¢limate., The long-time
weather records presmﬁe&in?imelisbmmxwhlw
climate to be relatively uniform and equable throughout the year,
Climatologists have designated the climate as a mild sub-coastal type,
emmwmewmm, dry summer periods and with a 4
growing season of approximately 200 days duration (69, p.2).

Winter temperatures throughout the Valley are mild emough to
allow biennial ecrops like cabbage, turnip, and rutabaga to over-winter
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Table 1. Acreage of different kinds of vegetable crops for Oregon and the Willamette Valley
by years, 1939 to 1951 inclusive. 1/

Area and
Kind of crop[1939 19h0 1kl 1sk2 19k3 1glk  19k5 19h6 157 198 19k9 1950 1951 1992
State of Oregon
Beans* 1239 L4O 15 1000 L25 300 200 175 2% 25 200 1ok 105 75
Peas® 1250 3000 1900 3700 6700 6600 L700 13000 17000 8000 - - 6100 6300
Spinach - LO 330 1350 185 1200 300 270 100 - 20 - 0 25
Onion 320 25 365 650 1800 2000 1200 600 550 500 25 152 65 115
Turnip Loo 340 230 25 525 1100 900 700 500 L80 L8O L70 310 380
Mustard - 2300 6200 1500 100 2200 915 625 230 75 20 Lo 50 20
Other 30  L&5 625 892 2660 oo 3000 2550 2400 2500 1955 110k k25 L93
Total large 2489 3440 2050 L700 7125 6900 L4900 13175 17250 8250 200 1Ok 6205 6375
Total small 1060 3395 7750 L6h2 6935 11900 6315 L745 3780 3555 2725 1766 900 1033
Grand total 3549 6835 9800 93h2 14060 18800 11215 17920 21030 11805 2925 1870 7105 7L0O8
Willamette
Valley
Beans® 1000 3.0 60 35 35 100 15 10 - - - -
Peas® 10 50 Lo 0 - - 25 - 15 Cs) - -
Spinach - 4O 320 1220 1560 1090 300 255 - - - - 5 15
Onion 295 225 340 335 1035 129 865 270 225 180 1u5 L8 6k 65
Turnip 395 2% 2Ll 230 270 875 730 580 380 330 L300 L20 310 30h
Mustard - - - - - 50 65 25 30 25 - 20 5 20
Other 10 260 Loo 301 1L37 3231 2272 2015 1650 175 1375 594 425  Li3
Total large 1010 390 100 85 35 100 Lo 10 15 50 0 0 0 0
Total small 830 815 1301 2086 L302 6536 L4232 3145 2285 2285 1950 1082 854 847
Grand total 1840 1205 1401 2171 L337 6636 L272 3155 2300 2335 1950 1082 8%k 847
y Data courtesy of Oregon State College Fxtension Service, Department of Agricultural Fconomics. Not

for publication without permission from that Department.

*

Large seeds; all others are considered as small seeds,
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in the field with only occasional loss of stands, In some years, howe
ever, when minimum temperatures drop below O F for a prolonged perioed
of time, considerable losses of over-wintering crops can occur., The
lowest temperatures occur in January, with an average minimum of 32,9 F,

Average temperatures during the Sw months are not excessive
and usually range from 70 F to 80 F, ﬁa&apen; are of very short
duration and even if daytime temperatures are high, night temperatures
are usually quite cool, In Corvallis where the elimate is similar to
the leading vegetable seed producing eocunties of Limn, Marion, and
lane, the average maximum temperature is 78.4 F for the summer months
with August being the highest, 8§1.3 F, The average minimum temperature
for the summer months is 50,2 F, all three months being nearly equal,
For the spring months, March, April, and May, the average minimum
temperature is 10 F less and the average maximm temperature is 16 F
less than during summexr months,

The pattern of anmal distribution of preeipitation fits in with
seed production practices admirably well., Although the Kﬁhﬁt&e
Valley receives approximately 4O inches of rainfall a year, less than
five per cent of this total comes during the three summer months as
shwon in Figure 12, This lack ﬁwﬁaﬁzr‘daringth&#wmkcsf&
dry soil conditions, especially on the lighter textured soils, and
nesessitates supplemental irrigation for those orops which extend their
growth late into the summer. &e@-bm diseases are seldom a factor
of concern as a result of the dry summers, Harvest conditions are
near to being ideal because of the lack of rains and showery weather
during this period., Throughout the summer months sunshine is plentiful
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and hail storms are a rare occurrence., Humidities are generally quite
low and high winds are uncommon with average n}.agities rangzing from
five to six miles per hour, This unusual cambination of mnm
conditions favors the production and harvest of high quality seed |

Crops.



ABALYSIS OF ECONCMIC FACTORS AFFECTING VECETABIE SEED PRODU

| Two main groups of factors, economic and production, have in the
past and will in the future, determine the position that the vegetable
seed industry holds in thé Willamette Valley's agricultural economy.
Eeonomic factors are those forges that determine how farmers allocate
their resources of land, capital, and labor, These forces are far
reaching and involve world-wide and nation-wide considerations of
supply, demand, and economic alternatives,

It is largely economic factors which first generate interest and
mmmmmmutetm possibilities of
growing a new ¢rop in their particular area, When price and cost-of-
production relationships for a new erop become more favorable than for
other crops produced in their area, and it appears that this relation-
ship will hold over a period of several years, farmers are willing to
allocate a portion of their land, capital, and labor for the produc-
tion of the new ecrop, As mroduction experience is gained and effi-
ciency improves, acreage will continue to expand as long as an economie
advantage can be realized for that particular erop. If an economic
advantage can no longer be maintained and/or production preoblems cannot
be resolved, production of the erop will be reduced in favor of crops
or other enterprises which offer greater economic opportunity.

DEMAND

It is the interaction of demand and supply which largely determines
the price that Willamette Valley vegetable seed producers obtain for



thelr product, Both domestic use and exp orts constitute demand.

Domestic Use. During Werld War II domestic use of garden seeds
expanded tremendously in response to war-time conditions, Publicity
on victory gardens by various public agencies, secdsmen, magazines and
newspapers brought forth a greater demand for vegetable seeds than had

ever heretofore been experienced, In response to the patriotic move-
ment millions of home gardeners, whether city or country, planted _
gardens, 'ﬁha*uby adding their bit to the war effort, Commercial truck
gardeners used hundreds of pounds more seed when ealled upon to meet
luge production goals, As a result, domestic consumption of vegetable
seed increased nearly 50 per cent during the war years as shomn in
Figure 13 and Appendix Table I, Following the war domestic use of
garden seeds rapidly returned to levels approximating pre-war conditions
with slightly more seed being used in vecent years than priee to 19kl.
During the war per capita consumption of fresh, canned, and frosen
vegetables increased comsiderably, Within the last three-year period,
consumption of these classes of foods has averaged approximately tem
per cent higher than during the 1935 to 1939 period as indicated in
Table 2, lost of the inerease has been in the fresh vegetable class
with snap beans, lettuce, tomato, cauliflewer and onion showing the
greatest increase whereas fresh peas and spinach have deereased in use.
Of the canned vegetables which constitute only 16 per cent of the total
vegetables consumed, corn, peas, sptpped beans, processed tomate, beet,
and carrot have inecreased markedly whereas canned whols tomatoes have
decreased, Although per ecapita consumption of frozen vegetables has
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Table 2, Apparent per capita civilian consumption of
vegetables in various forms. United States,
indicated years. 1/

Average
Class of vegetables 1935-39 1950 1951 1952

Pounds Pounds Pounds Pounds
Fresh 2/ 235.0 252.0 25k.0 2l1.0
Canned 29.9 1.8 Ll.kL L1.2
Frozen 0.4 3/ 3.3 Lo L.2
Dry editle beans 8.8 8.6 8.k 8.5
Dry edible peas 0.6 0.8 0.7 0.7

l/ Data from 1953 Outlook Issue, the National Food Situation.
Bureau of Agricultural Ecenomics, United States Department of
Agriculture. October - December. 1652,

2/ Does not include potatoes.

3/ Average 1937-39. Data prior to 1937 are not available.
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inereased tenfold since 1935-39, this class accounts for less than two
per cent of the total vegetables consumed, Most of the increase in
frozen vegetables has been with peas, corn, and snapped and lima beans.
The per eapita use of dry edible beans and peas has remained relatively
stable throughout the last 1S-year period (91, p.80-81-91-115; 92, p.
T=8=9),

Even though domestic consumption of vegetables has increased since
pre-war years, it should be pointed out that it takes a comnsiderable
shift in consumption of vegetables to effect much of a change in acre-
age of vegetable sceds, One acre of seed cabbage, for example, could
be expected to yield 500 pounds of seed, Based on normal cabbage seed-
ing rates and yields per aere, this amount of seed would produce 10,000
tons of cabbage, enough to supply 100,000 people for five and one=half
years at the present rate of per capita consumption, Table beet could
be expected to preduce at least 1200 pounds of seed per acre under
Willamette Valley conditions., Twelve hundred tons of roots could be
produced from this seed which would be #nffiaimt to supply 100,000
people for four years at the present rate of consumption,

Exports. With the occupation of Holland and other western Euro-
pean countries and the dislocation of British agriculture, the opportun-
ity arose for the United States to expand its foreign markets.

Evidence of this is shown in Figure 13. Starting in 194k and contimuing
through 1946, the United States exported substantial amounts of large
seeds, especially to Australia and Great Britain, to help meet their
needs, Large amounts of seeds, both field and vegetable, were purchased
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by the Federal Surplus Commodities Corporation for export under the
Lend~lease Program (1ik, p.18-19). Since that time, with the recovery
of Holland, Demmerk and England, war-time gains in exports have been
reduced to an amount which is no longer of any great significance to
the producers of the Willamette Valley.

Possible Future Demand, The future domestic demand for ngatsblc
seeds of the kinds produced intﬁnliﬂm&te?alhydepmﬁa upon many
factors (13, p.1=7),

With the increasing population more total food will be needed to
supply our peoples' nutritional requirements whether it be vegetables
of the type for which the Willamette Valley farmers produce seed or
some other kind, The amount of vegetables that will be consumed by
each person, however, depends to a large extent upon the consumer level
of income, With high levels of income consumers tend to shift from
high-calorie foods such as the cereal and patato products, to those
that eontain less carbohydrates and more proteins, minerals and vita-
mins, This has been amply illustrated in recent years with the in=
creased per capita econsumption of most vegetables,

Another factor which eould influence the future vegetable consump-
tion is the educational program of mutritioniste and others which is
being directed toward aequainting the publie with the need for more
vegetables in their diet., Unless these efforts i,rc greatly increased,
horever, it is doubtful if this factor will exert much influence on
the peoples' eating habits in the future,

d that total domestiec demand of vegetables will in all
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probability increase in the future, the effect that this will have on
demand for seeds produced by the Willamette Valley farmers may be of
little consequence because of the increased efficiency in the use of
garden seeds as a result of improved cultural procedures and better
varieties, ILikewise improved marketing and handling methods for vege-
table products should reduce the amount of waste and thereby decrease
the need for seed.

With the current shortage of dollar exchange in the hands of other
nations plus the fact that certain Buropean countries are strongly
seeking markets for their gamag seeds, it does not appear that experts
are destined for any great inerease in the future,

In view of these considerations it is doubtful if there will be
an appreciable inerease in dmnd for vegetable seeds in the immediate

future. In the event of another national emergency, however, demand

could be expected to increase sharply for seeds of all types, sueh as
was the ease during World War II., If high tariffs should be imposed
so as to restrict foreign imports of small seeds, that too would result
in an entirely different situation than exists at present and should
bring about a sharp inerease in demand for garden seeds produced by

the Willamette Valley farmers.

SUPPLY

Supply factors are iwportant to the Willamette Valley farmer since

they have an effect on the price offered the seed grower,
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Production. It has been pointed out that the demand for vegetable
seeds received a tremendous stimulus as a result of World War II, This
was immediately reflected in an increased damestic production both in
the Willamette Valley and the nation as a whole, Evidence of this is
shown in Table 1 and Figure lh.

In the United States production of garden seeds increased from
slightly over 100 million pounds in 1939 to over 350 million pounds in
1943. Production was maintained at a high level until 19h8 after which
time a sharp reduction oceurred for both large snd small seeds, In
recent years the average production of large seeds has been maintained
at a level approximately 50 per cent greater than that of 1939. The
production of small seeds, on the other hand, is slightly below that
for the pre-war peried,

Most of the production in the United States has been of the large
seeded kinds, i.e., peas, beans, and carn. In only one year, 19k,
did small seeds ever comprise more than one per cent of the total seeds
produced,

Figures on vegetable seed production are unavailable for Oregon.
Acreage statistics in Table 1 for the Willamette Valley, however, show
that before the war an average of 1500 acres of vegetable seed were
grown each year. During 1Lk, the peak production year, 6636 acres of
vegetable seed were produced, of which all but a hundred acres were of
the small-seeded kinds. This expansion of vegetable seed acreage in
the Willamette Valley exceeded the percentage increase in seed poundage
produced in the United States as shown in Appendix Table I. This
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suggests that the Willamette Valley was a more favorable place to in- |
crease vegetable seed production than many other areas in the United
States, Since 19kl acreage has declined steadily, the sm as in
other vegetable seed-producing areas in the United sts‘ha. In 1951 and
1952 less than 1000 acres were planted in ngem seeds, “flﬂs amount
is slightly below that of the pre-war period but follows closely the
production pattern for the entire nation,

Carry-Over Stocks. The vegetable seed industry is characterized
by sizeable carry-over stocks from year to year as shown in Figure 1k
and the data in Appendix Table I, Whenever production greatly exceeds
the demand, carry-over stocks are large, In the year 194k, for example,
following the record vegetable seed production year, these stocks

amounted to more than one-half & full year's domestic production, Seed
houses must necessarily give due consideration to these fluctuating
carry-over stocks in determining the acreage to be contracted and the
price to be offered. The influence of these stocks on price to the
Willamette Valley seed producer cannot be determined since a detailed
break-down of the kinds of seed making up the carry-over are unavail-
able, It may be a factor of considerable significance, however.

Imparts, The data shown in Figures 1i and 15 indicate that imports
of large seeds have never bun of much significance in comparison with
total domestic wmﬁmef these kinds of seeds, Imports of small
seeds before World War II, however, were equivalent to approximately
one-half the anmual production of the United States as shown in Ap-

pendix Table I. These imports approached the vanishing poin% during
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the war years when seeds of garden beet, cabbage, turnip, spinach,
rutabaga, and radish no longer came in from western European countries
to meet the nation's domestic needs (Appendix Table II)., In 19h6,
however, a sharp recovery of trade became apparent with the imports of
small seeds again being shipped in from our former suppliers, The
amount of seed which was imported approximated onme~half that of the
1935-39 average. Sinee then this position has been maintained at
about the same level, These data indicate that the foreign seedsmen
have been forced to saerifice a substantial portion of their United
States market,

It was previously pointed out that the national production of
small seeds is slightly below that of its pre-war position, In view
of this and decreased imports it is apparent that with the overall per
capita increase in vegetable consumption and the expanding population
there has been achieved a measurable degree of increased efficiency in
the use of small seeds, This can be explained for the most part on
the basis of improved precision planting equipment, better farming
practices associated with the commercial vegetable growing industry,

oducing vegetable varieties,

Production Potentials. The vegetable seed industry in the Willam-

ette Valley is characterized by a high degree of flexibility as deter-
mined by its land, capital, and labor requirements, These resources
relate direetly to the supply of vegetable seeds.

1. Land, Considerable land is available for vegetable seed
production purposes in the Willamette Valley. As discussed in later
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paragraphs (pages 80 and 82), river-bottom soils are most suitable for
vegetable seed culture and constitute most of the acreage. The total
acreage of Class I land suited to intensive crop production is 273,3%
acres (78, footnote on map), Assuming that 80 per cent of the vege~
table seed acrsage is located on this land, less than one-half of one
per eent of the total land was devoted to vegetable seed production in
1952, BEven in the peak production year of 19hly, when vegetable seed
agreage reached 6636 acres, only about two and one-half per cent of
the land resource was devoted to this use, Consequently, there is
tremendous room for expansion, limited only to the extent that it is
necessary to conform to isclation requirements for cross-pollinated
crops,

2, Capital. While eertain specialized equipment and fagilities
are required for the production of some of the vegetable seed erops,
fixed capital outlay for the Willamette Valley farmer is not especially
large as compered with many other forms of intensive agricultural
enterprises such as hop and bean growing, dairying, and similar enter-
prises. Most of the buildings, mschinery and equipment necessary for
seed-growing operations, can be used for other enierprises carried on
in conjunction with vegetable seed production. Whenever shed room is
needed, bulldings designed primarily for other farm uses can be
readily remodeled and utilized to good advantage, Most of the row-crop
machinery and other cqw used for ordinary cultivated crops, can
be used interchangeably for vegetable seed farming, with little m' no
modifieation. Irrigation equipment, used on more than one-half the
vegetable seed crops, can be utilized for other crops as well, The need
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for an irrigation system, however, entails a substantial portion of the
investment of the seed grower, Whenever specialized and expensive
equipment such as transplanting machines, preecision drills for small
seeds, and threshers is needed, coantracting seed companies usually
furnish these to the grower at a naminal rental, thus saving the farmer
a heavy investment cost,

Operating eapital reguired to produce vegetable seed crops is
relatively large compared with other seed-growing enterprises, such as

grasses and legumes, Tractor and machine use is high because of the
negessity to keep the crops cleanly cultivated and well fertilized
throughout the growing season, Fertilizer requirements for vegetable
seed crops are high in comparison with other field crops whiech results
in inereased costs for the fertilizer and its application. Operating
costs are increased further because of the neecessity for frequent
spraying and dusting for insect and/or disease control,

3. Labor. Many of the vegetable seed crops, especially biennials,
are notoriously high in their labor requirements, singe so many hand
operations are involved, Some of the various hand opsrations for
certain crops are illustrated in Figures 16, 17, 18, and 19.

An example of a vegetable seed crop with a high labor requirement
is cabbage. The following steps are usually taken in order to produce
seed: (99). First, a small plant bed is prepared and seeded in the
early summer months, This is carefully cared for--irrigated, fertilised,
insects and weeds eontrolled. In late summer or early fall the plants
are dug by hand, hauled into the field and transplanted into a finely-
warked, weed-free soil as shown in Figure 18. Transplanting is a



Fig. 16,

Fig., 17.

Winter squash following harvest. This is another example
of a crop with a high labor requirement. Because of the

hard outer shell, seed is scooped out by hand instead of
threshed mechanically,

Experimental field of cabbage showing common staking
practice used for supporting plants. This practice re=
quires much labor and is quite widely used. Research has

shown that unstaked fields yield as much as those that are
ataked,

L3



Fig. 18. Transplanting cabbage on typical Willamette Valley river-
bottom land in early September. Note the firm, weed-free
seedbed, lLabor=saving machines such as the one shown
greatly reduce labor costs.
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Fig. 19, Harvesting onions for seed by hand. Workers cut off only

the ripened heads and drop them into picking sacks supported
at the waist,
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hand-getting operation, aided considerably by special machines used
only in relatively recent years in the Willamette Valley, At this time
fertilization and irrigation are usually required to get the plants off
to a good start, BEarly the next spring brings the problem of weed con~
trol and the need for fertilization. The encroachment by insects must
be constantly guarded against and control measures applisd when and as
often as are necessary, Prior to blooming, plants are often staked
and strung by hand in order to support them in an upright pesitien,
In addition, canseimatious growers, who are interested in proeduecing
the highest quality seed, make it a practice to go over their fields
two to three times 2 season to rogue for off-type plants., In July
comes the harvest, which is another hand operation. The plants are
cut, laid in windrows for curing and after a two to three weeks curing
period, are pitched into a2 cambine or .are hauled to a stationary machine
for threshing.

Fortunately not all the vegetable seed crops have such 2 high
 labor requiremsnt but the example given points out the tremendously
high lsbor requirement far certain crops. While the development of
specialiged machinery has reduced labor requirements for many crops in
recent years, the fact still remains that there are a large number of
crops for which a great amount of hand labor is required.

Labor is one of the most significant costs of vegetable seed
production, particularly in view of the fact that farm labor wages as
shown in Table 3 have advanged at a faster raie than have most other
costs of production. This points to the advisability of developing
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Table 3., Index numbers of prices paid by farmers for
production items and hired labor wage rates.
United States, indicated years. 1/

(1910-1L = 100)

Production items Hired labor
Year price index wage rate index
1939 121 127
15940 123 129
1941 130 151
1942 1L8 197
1943 164 ‘ 262
194LL 173 318
1945 176 359
15L6 19 367
1947 22 k19
19L8 250 LhL2
1949 238 L30
1950 26 425
1951 273 L70
19€2 27 503

1/ Data from United States Department of Agriculture, Bureau
of Agricultural Fconomics, Crop Reporting Board,
Washington, D.C,
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companion enterprises whose sessomal peak demands for laber do not
coincide with those for the vegetable seed crop, In this way it is
possible to make the maximum use of the labar resource and to utilize
it the most efficiently, This prineiple is especially important for
small operators who perform most of the labor themselves,

When total operating eapital and labor are combined, this results
in a high proportion of the total cost being variable, It has been

previously pein%éd out that the non-transferable fixed costs are a
relatively minor item, As a result of this relation, with chs

REing
prices, considerable fluetuation in the number of growers and in the
acreage involved in seed production would be expected, Evidence of
this is shown in Table 1.

Alternative Opportunities. The existence of alternative enter—

prise oppartunities greatly influences the supply of vegetable seeds
that are or will be grown in the Willamette Valley., Whensver the re-
sources of land, labor and eapital are transferred to some enterprise
in order to obtain a greater economic advantage this directly affects
the amount of vegetable seed acreage and total production., It has
been pointed out that much of the equipment, machinery, and facilities
could be readily transferred for use into other enterprises. The soil,
being the mgat productive type in the state, also has a wide range of
‘alternative uses, With the relatively favorable price level for
certain grass and legume seed crops in recent years many of these crops
have been substituted advantageously for some of the low value, more
extensive type of vegetable seed crops like mustard, turnip, and
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radish, For the more intensive vegetable seed crops, however, there
are but few other enterprises which allow & grower who operates a small
total acreage to market his om iab&'&omgremmwamgt.
" Mo data are available on the sige of units on which vegetable
seeds are produced or on income and costeof-production relationships
for vegetable seed crops and competitive enterprises, !ithaﬁt these
data it is impossible to accurately assess the degree of competition
fraa alternative enterprises,

S

It has been pointed out that supply and demand conditions affeet
the price of vegetable seeds in relation to the price of other agri-
cultural commodities., Price-making foreces are not limited to Willame-
ette Valley conditions since the production and markets here are
generally competitive with other producing areas,

The price data presented in Table ks were obtained from three seed
prices paid to Willamette Valley
farmers for 16 various vegetable seed crops during the last 13-year
period. | |

Several significant points are apparent in these data. The first

s and represent contra

concerns itself with the pattern of price changes for vegetable seeds,
As demand increased the prices of vegetable seeds rose rapidly from

1940 on and reached their peak in 19hl, which was twice that of the
1940 price level. As a result acreage of vegetable seeds increased

and closely paralleled the changing price patterns as shown in Figure 20,



Table L. Prices paid to farmers by three contracting companies for 1% kinds of vegetable seeds
in the Willamette Valley. 1939 to 1952 inclusive 1/

Year
Kind of crop Company
1939 1940 19L1 1942 1943 19k 1945 1946 1947 19LB 19h9 1950 19:1 19%2
Beet, table A - - - 15 2l 2% 25 20 20 - 20 - - -
’ S I+ SR I R S-S PR - BPP PP
[ - 12 1k 20 30 30 30 26 25 - 25 - - -
Cabbage, white A - - - bo 85 1.00 75 S S 5 S SO 33 LS
B 75 7% 7% 1,00 1.00 1.00 85 80 75 7 65 €0 715 75
(v} - - - - 1,00-1.00- &0- 60- €0 60 60 60 - -
1.2 1.25 75 715
Carrot A - - 17 30 Lo 5 - - - - -
B - - %1 - - - - - - - - - -
Cc - - - - - - - - - -
Chinese cabbage A - - - - - - ~ = & - = - &
B - - 10 100 100 € 60 - - - - 7% 80 85
(5] - - - = - - - - - - - - -
Cucumber A - - - - - S 4 L4 55 50 - 25 ko LS
B Always paid LS¢ for pickle varieties and slicers average 60¢
(o - - - - - - - - - 50-60 - - - -
Kale A - - 16 16 30 25 30 3 = 30 20 17 20
B - - - - - - - - - - - - - -
c 12 15 25 3% 35 25 20 20 20 20 - -
Mangel A - - 13 13 20 20 18 16 16 16 - - - -
B - - During war about same as beet, around LO¢ per pound. Exact records lost.
(o - 10 12 18 25 28 28 20 16 - - - - -
Mustard A - - - - 15 - - - - - - 15 1%
B = & - - - - - - = % = = & =
. C 100 12 1% 1% 15 12 12 15 15 15 15 -
Onion A - 35 35 L7385 85 65 %0 50 0 50 Eel 50 S0
B - - - - - - - = - - - - - -
c - - - - - - - - - - -~ - -
Parsnip A - 15 18 18 18 22 25 18 18 18 16 17 15 17
B - - - - 25 25 25 20 20 20 20 20 20 22
c - - 15 18 18 15 12 - - 15 15 - -
Radish A - - - 17 19 25 20 - - 25 25 1% 28 25
B 25 25 25 25 - - - - - - - - - -
c - 10 15 18 18 19 15 15 15 - - 15
Spinach A - - 10 17 20 20 1¢ - - 15 9 13 15
B 20 20 20 25 20 20 20 20 27 - - - - -
€ - o 15 15 18 18 1% 12 12 - - -
Squash, winter A - - 31 55 55 30-k5 30 Lo - 30 25 Lo LS
B - - - - L5 %0 %0 b5 L5 L5 LS us LS 50
c - - 20 25 %0 55 LS L5 - - - - - L8
Squash, summer A - - - - - - - - - - - - - -
B 25 25 25 25 25 25 25 25 25 25 25 25 25 Lo
c - - - = - 0 - = = = = - -
Swiss chard A - - - 15 20 20 - - 16 - - = - =
B = - & - - 0 30 20 20 20 20 20 20 -
c - 10 12 18 25 25 18 - - - - - - "
Turnip g - 9 9 12 15 122 09 1w 10 12 12 10 13
c - 10 12 15 15 15 12 12 12 12 ;2 {2 {h ]-.h

1/ Data courtesy of three well-established seed companies in the Willamette Valley.
3/ Missing price data indicates that company did not contract for that particular kind of seed in given year,
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After 19L) vegetable seed prices declined sharply and leveled off frem
1946 on at approximately one and one-half times that prior to the war,
The prices of other Oregon farm commodities, on the other hand, con-
timued to increase as the data in Table 5 indicate, This changing
relationship of priees for vegetable seeds and other farm commodities
is responsible for much of the shift out of vegetable seed production,
It has already been noted that the acreage devoted to vegetable seed
erops in the Willamette Valley is now below the 1940 level.

Another striking feature of the price data is the widely differing
prices which various campanies contract a given kind of seed in a given
year, For example, in 1951 Company A contracted cabbage for 33 cents

& pound whereas Company B ‘cenm-uem the same crop for 75 cents., It

is possible that this was due to a price differential established for
different varieties but in 194k both Campanies 4 and B were contracting
cabbage for $1,00 per pound while Company C was contracting for this
same kind of seed at $1.00 to $1.25. Anocther discrepancy between
em&wumﬁwmﬁmbhmrhwacmBem
at 15 cents in 19L2, 2l eents in 1943, and 25 cents in 1Lk and 19kS,
Company € in these same years was contracting this crop for 20 cents,
30 mﬁs, 30 cents, and 30 cents, respectively.

In most cases saed‘ companies contract with growers within a
reasonable distance from their mehoﬁses and there are but few places
where two or more companies have warehouses in the same locality. This
tends to result in a delineation of the area of mMitim and, excepbt

for sporadic attempts at expansion or entry into the market by new
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Table 5. Comparison of price indexes for vegetable seed crops
and other Oregon farm commodities.

(1940 = 100)

Oregon farm price Vegetable seed
Year index 1/ price index 2/
1940 100 100
15L1 117 110
19h2 156 138
1943 185 18L
19kl 185 202
1945 198 172
1946 222 143
1947 266 1hk
1948 283 139
1949 2Lh 142
1950 249 138
1951 285P 133
1952 285P 150

1/ Souﬁce of data: Oregon Extension Bulletin 722. November 1951.
Pe b

?/ Based on contract prices for six kinds of vegetable seeds. See
Appendix table III.

D = Preliminary
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companies, limits the bargaining oppertunities of farmers wishing to
produce seed. Evidence of this monopolistic characteristie has been
indicated by widely differing prices paid by seed firms for the same
price offersd for
certain seeds throughout a series of years., Company B, for example,
contracted summer squash for 25 eents a pound from 1939 to 1951. Im
19kl to 1945, Company C contracted the same kind of seed at & price of

kind of seed and is further shown by the unchanging

70 cents. Company A did not comtract for this crop at any time, Of
the three companies listed, only one contracted for onion seed and since
1946 paid a fixed price of 50 cents a pound to the growers.

It has been pointed out previously that with present prices, the
vegetable seed industry is at a relative disadvantage in comparison with
many other slternative enterprises in the Willsmette Valley. On the
basis of the present supply and demand situation for vegetable seeds,
it is not likely that any significant price rise w1l be forthcoming
in the immediate fut&e. Until such time as economic forces asct as teo
inerease vegetable seed prices at a much faster rate than other farm
commodities, it is not logical to expect any marked or rapid expansion
of this industry in the Willamette Valley.



sk
ANALYSIS OF PRODUCTION FACTORS AFFECTING VEGETABLE SEED PRODUCTION

Production factors are those that a grower must take into full
consideration when producing the crop., These determine largely whether
the seed-growing operation will be a success or failure, since many
factors of production are limiting and deserve full recognition and
understanding on the part of the grower if he is to eope with the vari-
ous problems involved. Production factors are for the most part locdl-
ized for the specific area under eonsideration--in this case the
Willamette Valley,

The factors of production could be classified logiecally into two
main groupss indireet and direect, The indirect group of factors is
characteristically non-physical and ineludes such things as personal
guelifications of the seed grower, seed marketing contract and isolation
requirements of the various vegetable seed crops. All these factors
mst be considered fully before launching a vegetable seed production
program,

The direct group of factors are those that deal primarily with
the growing and handling of the erop, These factors, to a large extent,
determine the efficiency of production and the yield and quality of the
seed produced.

PERSONAL QUALIFICATIONS OF SEED GROWERS

Personal qualifications of seed growers are a vital factor which

may determine success or failure in the vegetable seed pwizg business,
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Because of the complex characteristics of vegetable seed growing,
farmers who possess special gualifications are often needed to handle
these crops, | |

Vegetable seed production is quite specialized compared with the

production of other seed crops (93, p.h). The problems presented by
the culture e:t‘ vegetable seed crops are gawally‘mre difficult sad
exacting than those encountered with the growing of many forage seed
'eraps or with grain production, This 1s especially true for the bi=
ennial crops which must be handled during two seasons or portions
thereof, These specialty crops for the most part are more subject to
insect hazards and other risks than are ordinary farm crops, They
require intelligent and diligent care and oftentimes above-average
skill on the part of the producer., On the whole they reguire more hand
labor and a greater amount of attention and untiring application te
details fram the time the erop is planted until it is harvested, luch
of the success of vegetable seed growing depends upon the growers!
willingness $0 cope with these problems, the amount of personal atten—
tion they are willing to give the erop, and their ability to meet new
gituations when they arise,

Seed companies who contract with farmers for the production of
vegetable seed are fully cognizant of the necessity for good persomal
qualifications of growers and weigh these heavily before offering a
seed-growing contract. In the earlier years of vegetable seed cone
tracting in the Willamette Valley, many contracts were made with
growers without giving full consideration to their personal qualifica=

tions,
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This procedure resulted in losses in many cases both to the seed company
and to the farmer, Based on this experience seed ecompanies have found
»that%heymtul&tgrwswhcmﬁnmteaeagméjabaffw
ing and who agree to handle the crop in such a manner as to secure
optimum yields of high quality seed, Full-time farmers lwu usually
proven more satisfactory than part-time farmers for this purpese,

A vegetable seed contract is an essential part of the seed-growing
operation, It assures the grower of a market for his seed and in addi-
tion provides the grower an opportunity to avail himself of the services
of a technieally-trained seed company field representative who can give
helpful suggestions with respeect to growing the crop.

In the Willamette Valley as in other vegetable seed growing areas,
nearly 100 per cent of the crops are grown under contract between
farmers and commercial seed firms. This unique feature is one of the
principal ways in which the vegetable seed industry differs from other
seed-growing ventures, GOrowers who produce vegetable seeds without a
contract often find that they have no market for their crop., The
rmmfewthismhofeldz First, is the likelihood of over-
production. It takes only a very small acreage of most of the vegetable
crops to produce enough seed to supply the national need. lLess than
2000 aeres of cabbage seed, for example, are needed to supply our
nation with one year's seed requirements, Consequently seed produced
over and above the required amount would likely find no market.,
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Secondly, seed companies, which are the only outlet, like to promote
their own varieties and prefer to make the necessary arrangements for
growing their variety under specific field conditions, |

Two examples of typical seed growing contracts used in the
Willamette Valley are shown in Appendix Figures 1 and 2, ?heu con=
tracts usually provide that the farmer will devote a certain area of
suitable land for the production of the seed crop, He agrees to
prepare the land properly, plant it with seed suitable to the seedsmen,
and to cultivate, care for, harvest, and clean the crop in such a way
as to secure the largest return of seed fit for commercial use, Most
contracts state that the entire resulting erop must be delivered to
the contracting sam on or before a certain date, Also they
usually state that the seed will not be accepted unless it meets
certain germination requirements. The seedsmen ardinirily agree to |
furnish the stock seed and to pay an agreed price for all the seed in
excess of the amount furnished for planting, Provisions are made in
ment sevieinde Tor Shi yagaiig-sul oy S daptowelion of anr Plaske
that seem to be of a different variety or of noticeably inferior
quality, This is done either by the farmer or the seedsmen or both,

ISOIATION REQUIREMENTS

Isolation requirements must be carefully considered before planting
a vegetable erop for seed purposes in the Willamette Valley, If this
is ignored, genetical deterioration of eross-pollinated crops may
occur because of promiscuous erossing with other varieties or kinds
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of tame or wild species which happen to be growing nearby, Seedsmen
and growers mist contimually guard sgainst this danger in order to
safeguard the genetic purity of seeds., Users of vegetable seeds are
entitled to demand a minimm of contamination since this divectly
affects the quality of their product and oftentimes lowers the effi-
clency of their produetion. In many cases, vegetables as a result of
crossing, acquire undesirable characteristiecs such as roughness,
maltiple crowns, and pronginess besides losing their proper type, For
example, where rutabaga crosses with turnip or bird rape, Brassica
campestris, the progeny invariably shows wart-like lumps similar to
those found on roots affected with club root, Other wild forms which
may cause serious trouble to their related cultivated crops are wild
earrot, wild radish, wild p?.ranip, and salsify (103, p.3).

Methods of Handling Isolation Problems. Batemen (6, p.752-753)
pointed out that the maximum permissible contamination varies with the
erop and the use for which the seed is intended. The tolerance limit
of contamination can be higher for commercial seed that is used by the
commercial or home gardener than for stock seed which furnishes the
source of planting material for seed éz*mrs. Isolation must be
nearly perfect if elite or breeder seed is being produced although it
is unnecessary to attempt to reduce the contamination below a level
equivalent to the natural variability of the variety,

Haskell (3h, p.591) working on vegetable seed crop isclation
requirements in Great Britain, stated that two methods could be used

to handle this problem: (1) by zoning, in which certain areas are
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designated for the production of certain varieties or strains _ez' seed
crops and (2) by spatial isclation, i.e., the spacing of crops at
specified distances from each other,

‘The first method applies more generally to highly intensified
areas of production where it has become necessary because of the large
number of varieties and kinds e\f erops, to regulate their spacing
relative to one another, In Noord-Holland, the leading vegetable seed
producing province in Holland, for example, over 100 zones were mapped
out during World War II and applied to a wide range of crops including
beet, swiss chard, Brassicas, carrot, radish, mangel, onion, broad bean,
and rumner bean (62, p.532-533)., Regulations were also established to
decide the priority of crops growing on the borders between two zones,
Zoning schemes were also used in the Essex seed growing area of Great
Britain for seed production of sugar beets, garden beets, mangels, and
the Brassicas (27, p.13-14), In the United States, in the ift. Vernon,
Washington, area it bnm necessary during the war to set up a zoning
system to accommodate the large number of Brassicas grown there (118,
p.5). |

Where zoning rules and regulations have not been promilgated it
is essential that seedsmen take the necessary precautions in separating
crops that are likely to cross with other kinds or varieties, |

Isolation Requirements for Different Crops. MNode of pollination

must be known before isolation requirements can be determined for any
erop. Vegetable seed crops are either (1) self-pollinated, (2) wind-
pollinated, or (3) insect-pollinated,
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1. Self-pollinated Crops: Barrons (L), Swenson and Miravalle
(8k), Thompson (87), and Jones (i3) working with beans, pess, lettucs
and tomatoes respectively, showed that these crops were self-pollinated
and that very little attention needed to be given to separating vari-

eties within each group. Pea varieties should be separated by at least
15 feet and the other erops by approximately 10 rods, however, in order
to avoid mechanieal mixing and occasional erossing which does occur
within each self-pollinated group (103, p.16; 60, p.5h).

2, Wind-pollinated Crops: Isolation distances for the cross=
pollinated crops, especially those that are wind-pollinated, mst be

great in order to keep varieties genetically pure,

Pendleton, Finnell, and Reimer (65, p.l19) stated that seedw
producing fields of the beet group (table beet, mangel, sugar beet, and
swiss chard) should be separated by a distance of at least one mile,
The British, however, reported that wind will carry beet pollen a
distance of over two miles (3k, p.592).

Very little is known about the correct isolation distance for the
spinach group which is also wind-pollinated but Canadian and English
growers allow at least one~fourth mile between spinach varieties (107,
p.l).

Care should be taken to avoid placing wind-pollinated erops and
their varieties within the same group in direet line with prevailing
winds, High hedges or windbreaks are helpful in reducing the amount
of crossing that occurs between fields (3L, p.592).

3. Insect-pollinated Crops: Morrison (60, p.58) stated that

insect~pollinated seed crops should be isolated from one another one-
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half mile or so, preferably a mile or more for the Brassicas, and with
due regard to location of mmw of domestic or wild bees,

Vegetables that depend mainly upon bees far pollination and whose
varieties are interfertile are the cabbage group (cabbage, eauliflower,
broecoli, kale, collard, kohlrabi), radish, carrot, celery, asparagus,
Chinese ecabbage, leek, onion, pepper, parsley, parsnip, rutabaga,
mustard, turnip, eggplant, cucumber, the muskmelon group (muskmelon,
-cantaloupe, honsydew, casaba), watermelon, squash, and pumpkin, All
of the types and varieties ﬁthinmhgrmpshmﬁba isclated from
one another, There is no danger of c¢rossing between groups with the
exception of the squash and

pumpkin groups, Cabbage and mustard or
onion and leek, for example, can be grown safely side by side. The
three main species of squash and pumpkin are Cucurbita moschata, C.

pepo, and C. maxima, neither of which will cross with the other (21,
p.372)s It is essential that the seedsman know the species he is
dealing with since varieties within eaeh speecies usually are inter-
fertile and must be separated in order to maintain pure seed supplies,

The experimental evidence on isolation requirements of insect=
pollinated ercps indicates that distances normelly recommended for
field plantings are on the safe side with respect to minimizing the
deleterious effect of pollen contamination. Studies by Crane and
Mather (15, p.301) showed that only one per cent inter-ecrossing
occurred for varieties of radish planted 15 feet apart., Tedin (85, p.
Lsh) working on turnip in Sweden, obtained only one per cent contamin-
ation at a distance of 27 yards. Bateman (6, p.755) of Great Britain,
found that isolation distances more than 200 feet produced no
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detectable reduction in contamination for turnip, radish, beet, and
corn, In all cases contamination decreased rapidly at £irsfh and then
gradually lowered to approximately one per eent, Haskell (3h, p.592)
found that ecucumber varieties when planted side by side in the field
underwent 65 to 70 per cent natural cross~pollination. He recommended
that varieties be separated by at least LO rods or more,

Investigations on erossing between strains and mi-m among
members of the Umbelliferese have not been undertaken. Although it is

customary to allow one-half mile between different varieties of carrot,
there is no experimental evidence to substantiate the adequacy of this
field pragtice., Parsnip varieties are usually isolated from each other
although there is lack eof agreement as to their mode of pollination
(3k, p.592; 105, p.l). ‘ |
Very little information is available concerning the amount of

crossing between varieties within the squash and pumpkin species,

The same is true for onion, although it is definitely known that onion

varieties are pellinated by both insects and wind (3kh, p.592).

Need for Beneficial Insects for Cross—Pollination. Illany types of

insects are involved in eross-pollination but the bee is by far the
most impertant kind in any vegetable seed producing area., It is
essential to have an adeguate population of bees, whether native wild
species or the domestie honey bee, in order to insure a good seed set
of insect-pollinated crops. Zdgecombe (18) reported on several
studies in which honey bees coniributed significantly to increased
vegetable seed production., He pointed out that yields of many seed
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of honey bees

crops eould be inereased by placing additional colonies
near the seed field,

Very little is known about the behavior of bees on vegetable seed
erops in the Willamette Valley. It is the opinion of bee experts, how-
ever, that an insufficiency of bees may occasionally limit seed produc-
tion in this area, Ordinarily native bees are mumerous enough to
furnish the necessary pollination for fields surrounded by untilled
land, As the surrounding land is brought under eultivation, however,
and there is less untilled land for the propagation of these insects,
their numbers diminish and inadequate pollination results, Hence, the
older a seed-producing area becames the greater is the need for honey
bees,

smental research work on bees in relation to vegetable seed
production is badly needed for the Willamette Valley, Until such time
as this information is available no definite recommendations can be
nade as to the number and type of bees that are necessary to effect
good pollination of the various seed crops. Suffice to say, seedsmen
and farmers should recognize the basic importance of beneficlal insects
to their industry and supply these insects whenever they suspect that
their numbers are inadequate.

Suggested Isclation Requirements for the Willametie Valley. The

exact isolation requirements for vegetable seed crops have not been
determined experimentally for the Willamette Valley. Until such time
as this information is made available, field isolation standards should
conform with those found neeessary in old, established vegetable-seed
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producing areas and which through experience have proven satisfactory
in this area,

The isolation problem is seldom a serious one in the Willametie
Valley because of the large land area involved and the relatively
small acreage of vegetable seeds, Oeccasionally, however, local pr‘ébm
arise in areas where several seed eompanies are contracting for seed
crops., These situations need to be worked out cooperatively by the
seed company representatives and farmers if high quality seed is to be
grom. It is impertant in such cases that minimm isolation distances
be known for the different erops, Suggested minimum isolation require-
ments for camercial seed production are shomm in Table 6, Distances
should be increased one and one~half to two times over those indicated
if stock seed is being produced,

FACTLITIES AND BQUIPMENT FOR GROWING AND HANDLING THE CROP

Practices for growing and handling vegetable seed crops in the
Willamette Valley are almost as diverse as the crops themselves, Some
crops are very simple and easy to grow, harvest, and process whereas
others are extremely difficult because of the complexity of the
operations involved., It is the latter group of erops that often require
specialized faeilities and eguipment.

During World War II, because of the labor shortage, there developed
the need to mechanize the vegetable seed industry wherever possible.

It was largely the American farmers' mechaniecal ingenuity, the Willam-
ette Valley farmers included, that made it possible for the United
States to grow encugh garden seeds to supply our nation's domestic
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Table 6. Suggested minimum isclation requirementes for commercial seed production of
vegetable seed crops in the Willamette Valley.

Isolation distance

Crop in miles Authority
Table beet 1 mil Pendleton et. al. (1 mile)
Swiss chard } ¢
Canadian Seed Growers Assoc. (% mile)
Mangel % mile { Haskell (1000 yards)
Brassica oleraceae var,
Cabtage National Institute of Agricultural
Kale Botany (2 miles)
g:st::ispro tn 1 mile Haskell (1 mile)
u
L) Ry Canadian Seed Growers Assoc. (4 mile)
Turnip 1
Haskell (3 mile)
3:::::5‘ 3 mile { Canadian Seed Growers Assoc. (% mile)
Radish 3 mile Haskell (1/8 mile)
Spinach Canadian Seed Growers Assoc. (% mile)
Cucumbe 1 mil Haskell (% mile)
] ] e { Canadian Seed Growers Assoc, (5 mile)
Parsnip
Pumpkin
xmhn 1 mile Canadian Seed Growers Assoc. (% mile)
Watermelon
Parsley
Leek 1 mile Haskell (250 yards)
Canadian Seed Growers Assoc. (} mile)
Celery L mile Canadian Seed Growers Assoc. (1/8 mile)
Lettuce
g:;::’:_ 160 feet Morrison (160 feet)
Egg plant ’ Canadian Seed Growers Assoc. (150 feet)
Bean, dwarf
Pea 25 feet Canadian Seed Growers Assoc. (15 feet)
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needs and other countries as well, Difficulties in cbtaining machinery
complicated this problem but certain growers, being adept and ingenious,
developed specialized eguipment to meet their particular needs. Where
highly specialized and costly planting and harvesting equipment wes
required, contracting companies usually furnished these implements to
growers with whom they were contracting vegetable seed acreage.

Cultural Equipment and Related Facilities. The implements used

for planting and cultivating commercial cannery row-crops in the
Willemette Valley can often be used interchangeably for vegetable seed
orops.,

The Planet-Junior drill is commonly used for planting small-seeded
crops such as mustard, turnip, spinach, radish, and cabbage. The
ordinary grain drill as illustrated in Figure 5 and the corn planter
with special plates have been used successfully for seeding cucumbers,
The hand method of planting still prevails for widely-spaced vine seed
erops such as pumpkin and squash,

The farm plow, potato digger or similar implement can be used for
digging onion bulbs or parsnip and table beet roots prior to trans-
planting or storage, When these crops and others like cabbage, broc-
coli or kale are transplanted, specialized transplanting machines like
the one shown in Figure 18 can be used advantageously.

Storage facilities must often be provided for root or bulb crops
where it is neeessary to hold them over winter for planting the follow-
ing spring., Storage temperatures and humidities must be maintained at
optimum levels for certain bulb or root crops in order to avoid lesses
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from destructive root-rot organisms,

Greenhouse facilities are sometimes necessary where highly
specialized crops like cauliflower are being gromn (101, p.2-3), In
such cases plants must be started with controlled temperaturss in order
to obtain proper plant development before transplanting them into the
field, |

Harvesting. Techniques for harvesting vegetable seed crops range
from the aneient ﬂail method to ecomplicated machines which cut and
thresh in the field,

The combine as shown in Figure 21 and the stationary thresher are
the common methods of harvest used by Willametite Valley seed growers,
Necessary precautions should be taken in the adjustment of these
machines if threshing is to be successful, Cabbage, for example, is
easily cracked unless the eylinder speed of the threshing rig is set
at 1000 rpm or less, with some of the concaves removed,

Seed crops that do not shatter badly and which ripen evenly can
often be combined directly in the field, Spinach, radish, and occa-
sionally mustard and turnip are harvested in this manner, Radish is
very difficult to thresh because of the tendency of the pithy pod to
adhere to the seed., Special-designed threshers are negessary in erder
to obtain maximum seed yields with this erop. Onion seed with its very
thin seed coat, is easily injured if over-scarification results in the
threshing process, Special threshers equipped with rubber beaters are
needed to overcome this hazard,

| Where shattering losses and méper curing of the seed following
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Fig. 21, Threshing parsnip with an ordinary field combine, The crop
had been cut and laid in windrows for curing prior to
threshing, Parsnip is hardy, a high seed yielder, and is
well adapted to the Willamette Valley.

Fig. 22,

Turnip in windrows for drying prior to harvest., Windrowing
is the most popular method for handling similar crops which
are subject to shattering losses,



69
cutting are major considerations, the crops should be windrowed or
shocked as shown in Figures 22 and 23, The eambine or stationary
thresher can be used after these crops have field cured, Table beet,
lettuce, carrot, cabbage, swiss chard, broceoli, and turnip are usually
- harvested in this manner, Rank and talle-growing crops like parsnip ean
be harvested advantageously with & corn binﬁer and stationary thresher
combination,

Seed is cbtained from fleshy-fruited erops like cucumbers and
summer sguash with speclal«built, mobile threshing machines as illus-
trated in Figure 2. These machines erush the fruits and separste the
rind and pulp from the seed (110, p.5«6). The seed is sacked at the
machine and, in the case of cuecumbers, allowed to remain in the field
from one to two weeks to allow for partial decomposition of the pulpy
material which adheres to the seed. The seed is then hauled to the
processing eenter and washed free from the pulp after whiech it_ is
placed in trays or in revolving dwmms for drying purposes,

Not all erops e¢an be harvested by mechanical means, Hand harvest
still prevails for cabbage, cauliflower, table beet, brocecoli, and
various other crops which shatter badly., These crops must be cut by
hand and placed in windrows or small shocks for curing purposes., Onion
sesd heads are also harvested by hand as shown in Figure 19, After the
heads are picked, they are hauled from the field and transferred to
curing sheds, drying crates or drying canvasses. Winter squash and
pumpkins, with their thieckened and tough shells, are usually split
open and the seeds are scooped out by hand as shown in Figure 16, The
seeds are then washed and dried in a memner similar to ether vine
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Fig. 2L.
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Windrower, commonly used for sugar beet seed harvest, is
well adapted for cutting and windrowing such crops as swiss
chard, mangel, and other heavy crops which cannot be
harvested standing.

Harvesting cucumbers with a special-built cucumber thresher
in the Willamette Valley. The cucumber seed is separated
from the rind and a portion of the pulpy material inside
the fruits during the threshing process. Specialized
machines such as this are furnished by the contracting seed
company.
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seed crops.

Progcessing, It is usually necessary to clean or process many of
the different seeds with special equipment after harvest (108)., Mest
of the seed is processed by seed companies who have special-designed
cleaning and recleaning machinery, Some of the larger producers have
their own cleaning faeilities,

Tt has been pointed out that vine seed crops, in contrast to
other crops, require special washing ané drying facilities. Most of
this equipment is beyond what the average Willamette Valley producer

s these seeds on a tremendonsly large

scale, Seed firms that contract for vine seeds usually furnish these
fagilities or subcontract with some large grower who has the necessary
washing and drying facilities to process seed for growers with whom they
have seed growing contracts,

KIND AND VARIETY OF CROP

The choice of ecrop and variety is a highly significant production
factor since it affects both the yield and the net return to the pro-
ducer, Only those crops and varieties that are well adapted to the
climatic and soil conditions of the Willamette Valley and which will
vield & high economic return shwld‘be grown,

As early as 1645, Sir Richard Weston from England, on observing
the farming practices of the Flemish farmers, made a definite statement
of this cardinal prineiple of husbandry as follows: (112)



It is & eertain thing, that the chiefest and fundaw
mentallest point in Husbandrie, is, to understand the

nature and condition of the land that one would %ill, and

to sow it with such Seed as it would produce, either

Naturally, or by Art, that which may turn to a Han's

greatest profit and advantage.

Kind of Crop, It has been previously pointed out that many kinds
of vegetables are well adapted for seed production in the Willamette
Valley. These, as well as those that are poor}y adapted, are listed
in Table 7. This classification is based on growers' experiences and
on research findings to date and represents the general situation far
the Willamette Valley. ;

The seeds best suited for seed production are vdivided into two
qualitative groups-—-those that are consistent in yielding ability and
those that are less consistent, Consistent yielders are those crops
which have given good results throughout the years for the majority
of producers. It is possible that some of the crﬁps which are classi=-
fied as being less consistent in seed production might prove to be
stable seed producers under certain conditions, since so much of the
success with any adapted seed crop depends upon the varisty, the in-
dividuel grower and his farming &hiliﬁias.

The beet and spinach groups, crucifers, and certain members of the
cucurbit group are especially well adapted for seed productien in the
¥illamette Valley, These are cool-season crops which produce seed
readily with relatively cool summer temperatures, Onion is listed as
a consistent yielder but can qualify only under conditions where care .
is taken to locate the seed fields where air drainage is good, so as to

discourage the downy mildew disease., Fall-sowm turnip is more



Table 7. Adaptation of various vegetable seed crops to the Willamette Valley.

Yielding ability Crops well adapted Crops poorly adapted Adaptation
Annuals Biennials Annuals Biennials MR
Cucumber Swiss chard Lettuce Carrot Muskmelon
Squash Mangel Watermelon Cauliflower Celery
Most consistent Pumpkin Table beet Bean Chicory
yielders Spinach Parsnip Sweet corn Egg plant
Chinese cabbage Rutabaga Pea Endive
Turnip Turnip Leek
Mustard Kale Pepper
Onion Rhubarb
Parsley Salsify
Collard Tomato
Asparagus
Radi sh Kohlrabi Okra
Less consistent Broccoli

yielders

Brussels sprouts

Cabbage

€L
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consistent in yielding ability than spring-sown turnip. Radish, as
shown in Figure 25, and mstard have Been low and samewhat inconsistent
in their seed yielding sbility., The crucifers which are listed as
being inconsistent, mature seed easily but require extra care, usually
beyond that which the average farmer or seedsman is willing %o give,

Carrot is not adapted to the Willamette Valley becausc of the
danger of crossing with a widely spread weed, wild earrot (Daucus
carota). It also matures its seed late in the season, as does lettuce,
wihich imposes a serlous harvest problem, Peas for seed are poorly
adapted to the Willamette Valley because of the aphid and disease
problems, Watermelon, bean, and sweet corn are warm-weather erops
which do not mature their seed in time to allow for harvest before the
fall rains and frost,.

Hot all adapted crops will yield equally well, Seed yields of
parsnip, swiss chard, table beet, and mangel range fram 1000 to 2000
pounds per acre., Rutabaga, turnip, and kale do well to average one-
third this amount, ‘The amount of seed produced per aere, however,
should never be used as a eriterion as to the profitableness of a erop.
Although contract prices broadly refleet yield and costwof-production
differences, net returns per acre differ widely for variocus crops.

Variety of Crop. Varieties of different kinds of vegetables are

too numercus to mention. Regently,two of the larger and more pro-
gressive seed firms, listed in their seed catalogues, 675 and 500
vegetable var;eties, respectively. Although many of the varieties
listed are of minor value and in many cases very similar, nevertheless,
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Comet radish for seed in the Willamette Valley. Meshed
appearance of the seed pods makes the rows almost indig-
tinguishable, The heavy pod set as shown in the inset is
not always indicative of high yields.



76
there is the problem of having to contend with a large mumber of
varieties for each crop. |

Varieties and strains differ widely in their yielding ability as
illustrated in Figure 26 and Table 8§ for cucumbers, Pickling varieties,
like Chicago and Boston, produce nearly twice as wmuch seed as certain
slicer varieties, such as Cubit and Marketeer. Variations of this
magnitude could be shown for other crops as well, Cabbage strains like
larion Market and Ferrys Round Duteh bolt easily and produge more seed
under Willamette Valley conditions than do the Ball-head and All-Season
strains as the datae in Table 9 indicate. Squash varieties of the
summer type average 600 to 800 pourds per acre whereas winter squash
varieties average only LOO to 500 pounds per acre, Within each group
there is considerable fluctuation in seed yields for the different
varieties, Yields of Butternut, a summer squash, are very low while
Table Queen and others are considerably higher yielding, Many other
examples ecmlgi be given which illustrate the wide difference in vari=-
etal seed producing ability in the Willamette Valley.

Seed companies in their ecomtract pricing should take into account
the variability in yield of varieties and pey the farmer accordingly.

S80IL TYPE AND MARAGEMENT

Soily, the medium in which plants grow, is one of the major ene
virommental factors determining whether or not a vegetable seed erop
can be grom successfully in the Willamette Valley, 1t must possess,
either naturally or by human adjustment certain conditions favarable
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Table 8. Seed yields for sixteen varieties of cucumbers planted at
three different dates. 1/

(Irrigated Chehalis clay loam, 1949)

Seed yield per acre for various dates of planting’
Average
Variety May 7 May 18 June 2 all dates
Pounds Pounds Pounds Pounds
Aand C 977 1,147 988 1,037
Black Diamond 1,006 1,105 962 1,024
Boston Pickling 1,190 1,348 1,226 1,255
Chicago Pickling 1,234 1,408 1,181 1,274
Cubit 581 708 670 653
Davis Perfect 898 1,093 1,037 1,009
Early Cluster 1,153 1,288 1,162 1,201
Early Fortune 1,077 920 1,059 1,019
Early Russian 1,133 1,256 1,063 1,150
Highmoor 705 798 898 800
Improved Long Green 1,129 1,227 1,048 1,125
Longfellow 917 1,065 836 939
Marketeer 635 yann 77k 708
Stays Green 622 759 869 750
Straight Eight 725 883 819 809
White Wonder 1,099 1,1L4 15235 1,160
Average all
varieties i3 1,054 989 995

]

}/ All plots were side-dressed with 100 pounds of nitrogen shortly
after emergence.

*  Dpifference for significance at the S per cent level for varieties
= 133, Differences for the various dates are not significant at
the 5 per cent level,

Table 8A. Analysis of variance for the effect of three dates of
planting on the seed yield of sixteen varieties of
cucumbers,

Source of variation D/f Sum of squares Mean square F value

Replication 2 375,783.3 187,891 .65

Dates 2 301,030.8 150,515.40 0.L43

Error (a) L 1,410,106.6 352,526.65

Variety 15 £,376,911.0 358,460.73  17.73%

Interacticn 30 £07,252.6 16,906.42 0.8L

Error (b) 90 1,819,978.7 20,221,.99

Total 143 9,791,063.0
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Table 5. Comparison of seed-to-seed method of production with transplant method for 1F varieties

of cabbage.
(Irrigaced Chehalis clay loam, 1547-L8) 1/
Survival in percent 2olting in percent Seed yield ir pounds per acre
Transplant 2/ Seed }/Ave, '!‘ransglaﬂ Seed Ave. | Transplant Seed Ave,
Variety LS da €Dda  =to- L5da 60da -tc- Li5da 60da  -to-
seed seed seed

All-llead Farly 7%.2 9h.o 87,2 9.5 | 83,2 730 97.0 L.E|178.0 127.F 309.C 20%.2
Cheiftain Savoy 9. 97.h 82,1 92,2 89.7 L2.3 86.5 72.8|163.2 1B5.7 155.2 168l
Copenhagen Market Thol 0.k AL 69,7 | 100.0 100.0 100.0 100.0| 1hk.7 211.7 111.0  1E5.E
Danish Red Pallhead 76,9 8742 100,0 88,0 | 67.0 50.7 97.L 9L.7| 70.2 A0 LET.E 99.3
Ferry's Pound Dutch 97k 92,2 76,9 88,9 | 100.c 1.9 100.0 97.2| 357.7 295.2 265.0  306.0
Gnrlden Acre 87.2 97.L. Lé.2 76.9 97.0 100.0 100,0 99.0]199.7 189.7 121.2 17C.2
Jercey Wakefield 87.2 97,k 8L.€ 89.7 93,7  92.3 9h.S 93.5| 12,0 12L.7 175.7 1€Q.E
Marion Market 9he? SheS B89.6 93.2 | 100.0 97.2 00,0 9%.1 | 297.0 260.0 365.5 307.0
Penn State Ballhead 9Te  9Leo 92,2 OL.8 | oh.E L7.2 95.2 79.0|37h.7 156.0 365.0 298.€
Resistant Detroit 82,1 97.  S6.L 7846 | 100.0  97.2 100.0 99,1 | 257.7 206.7 1bkLe3  202.9
Savoy Perfection Drumhead 9heS  9LeS 82,1 90,4 £6,2 36, 97.0 67. |2LL.? 120.0 370.2  2LL.S
Stein's Flat Dutch a7l 97 97l o7 | 97k 92.7  97.  95.R|268L.2 1B2.7 Sh3.0  336.7
Wisconein All-Seascn 1.8 97 L3.6 70.9 | 1€0.0 68. 93,2 87.2|1%8.0 127.0 90.7 125.2
Wisconsin Bugner 92,3 100.0 B8l.2 9.2 L. LE.E 100.,0 66.9]|280.0 81,5 302.3 221.3
Wiscorsin Hollander lo., 8 | 100.0 97.h 97.L 96.2 82.0 Lh.6 100.0 75,6 |269,7 6L.E L36.C 2%6.7
Average 89.6 9L 78,8 87.5 | B88.5 72.0 97.2 85.9|237.4 159.5 260.° 219.3

LSD .05 = €LJUS fer method and date
LSD .05 = 141.88 for varieties

y A1l plots received fall application of 2% pounds of Eorax, 150 pounds of gypsum and f00 pounds cof 10-10-10
per acre. Spring fertilizers consisted of 100 pounds nitrogen, broadcast in bands teside rows.

2/ A1 varieties seeded in plent bted on July 18. The L5-day transylant made September 2, the f0-day t.ansplant,
September 17,

3/ sSeed-to-seed plots seeded August 4.

Table 9A. Analysis of variance for two dates of transplanting
and seed-to-seed production of 15 varieties of
cabbage, 1947-48.

Source of variation D/f Sum of squares Mean square F value
Replication 2 10,290.17 5,145,085
Method 2 2L49,028.57 12L,514.285 5.77
Variety 1l 650,812 16,186,603 2.15
Method x variety 28 60l, 750,32 21,598,226
Error 80w 410,304 .50 5,128,806

Total 126  1,925,186.00

# 8 missing values,



for the particular plant being grown.

Productive soils for vegetable seed production must have good
tilth, good aeration, good depth, plentiful organic matter, and avail-
able plant nutrients and be well supplied with moisture, either by
irrigation or natural means,

Iype of Soil Preferred. River-bottom soils as shown in Figures
2?m%mmﬂhwmwmnplmdsmgmtmnm&g

Valley since they as a rule tend to be more productive, They are also
lighter in texture and eonsequently better drained, Medium-textured
soils such as sandy loams and loams offer a real advantage for crops
.nke spinach, mustard, and turnip, as they can be worked and planted
early in the spring,

The Chehalis and Newberg soil series are used most extensively
for vegetable seed production in the Willamette Valley. These series
are recent alluvial soils adjacent to streams and are generally subject
to overflow (72, p.12), Chehalis is more desirable than the Newberg
series because of its heavier sub-soil and level of fertility.
Both soil series are near neutral in reaction, being well supplied with
caleium,

Good seed crops have also been produced on the older alluvial
bench~land soils of the mein Valley floor, including the Willamette
and the better grades of Amity. These soils are not subject to over-
flow and are not as easy to work as the river-bottom soils, They have
a higher clay content in both surface and sub-soil horizons, are
slightly acid, but are reasonably well supplied with plant mutrients



Fig. 27,

Fig. 28.

Spinach being grown for seed purposes on productive river—
bottom land. Spinach requires soils such as these, well=-
supplied with organic matter, in order to produce maximum
yields. Note excellent vigor of the plants and the weed-
free condition of the field.

Transplanting table beets in early spring on river=bottom

land, Well-drained soils of this type can be worked early
in order to facilitate early planting., Note the fine and

deeply worked condition of the rootbed. Press wheels pack
the soil firmly around the roots,.
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(72, p.13). They have a higher moisture holding capacity than the
river-bottom soils and will often produce erops without supplemental
irrigation, Mustard, turnip, rutabaga, cabbage, and onion are crops
which have been successfully grown on these heavier soil types.

Because of their extreme heaviness, the soil series Wapato, Cove,
and Dayton are unsuited for vegetable seed production, The residual
hill-land soils, the Olympie and Melbourne series, have not been used
extensively for vegetable seed production because of their general
lack of suitability for this particular class of erops,

Soil Management and Cropping Practices. It is important for
Willamette Valley vegetable seed producers, if they are going to stay

in production for a long perioed of time, to use good soil management
practices and follow recommended cropping practices whieh allow for
the frequent renewal of large quantities of organic matter in the soil.
Soils having a greater content of humus are more productive than soils
having less organic matter (61, p.938)., This means, then, that it is
wise to use rotations which include humus-forming sod crops, Stephen=-
son (80, 8-12) points out that soils high in organic matter are better
aerated, retain moisture better, are less subject to erosion, and
require less water and commercial fertilizer than those that have a
low level of this vital component. Also, when good crop rotations are
followed, there is usually less trouble with weeds, diseases, and
insects,

A crop rotation involving the use of a legume and/or grass every
three or four years should be used if possible, Under irrigated
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conditions small grain, clover, and & vegetable seed crop would meskea
suitable rotation, The elover could be turned under the second year
and utilized as green manure, Where alfalfa is used in the rotation,
the vegetable seed crope should be planted after the legume,

Many of the garden seed crops provide an excellent opport

anity
for growing cover erops for green mamre purposes, For late spring or.
d seed erops such as cucumbers, squash, and pumpkins,
cover erops attain good growth and can be turned under in time to

allow for partial decamposition of the green material before the crop
is planted,

The erosion hazard is great for over-wintered row crops on over-
flow lands as shown in Figure 29, Provision should be made to hold the
valuable top soil in place with a cover erop as illustrated in Figure
30, The planting of inter-row crops such as Abruszi rye, winter
barley, and winter oats has proved valuable for this purpese. The
cover crop can be rotatilled into the soil in the early spring as soon
as soil conditions permit, thus making a valuable addition of organic
'mtm. This practice is somewhat questionable on heavy soil types
where cultivation has to be delayed because of prolonged, wet soil
cwoaditi@ because the cover erop often grows so rank that it is .&i.f.ti-
cult to handle and work into the soil, Another method for alleviating
the erosion hasard and which can be practiced in conjunction with a
cover-cropping program, is to plant the rows at right angles to the
direction of water flow, This checks the eroding action of the waten
especially with erops 1ike turnip and rutabaga where the rows are



Fige. 29.

Fig. 30.

Soil erosion is a hazard with field over-wintered biennial

crops on overflow lands unless sane protective measures are
takene

A cover crop of winter barley seeded between cabbage rows
protects the soil and minimizes soil losses on overflow
lands., Note silt deposit in foreground, Cover crop can

be destroyed by cultivation or rotatilling early the
following spring,

8ly
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spaced relatively close together,

SUPPLEMENTAL IRRIGATION

’

Many of the vegetable seed crops grown in the Willamstte Valley,
meafmsm@asmmm, require supplemental irri-
gation in order to produce maximm seed yields, Although viable seed
can be grown without the aid of m:tgatim, these fagilities, if
svailsble, veduse the risk invelved and erdimarily sswure the growes
a higher net return per acre.

Powers (70, p.3) pointed out that vegetable seed crops were well

ted for irrigation in the Willsmette Valley and that sandy loams
of Chehalis and Newberg soil series as well as the better-drained soils

of the mein valley floor, such as Willamette loam and silt loam, were
well suited to irrigation, He further stated that the sprinkler type
of irrigation was often preferred to surface irrigation because of
its adaptability to soils with uneven surface topography.

In the semi-arid vegetable seed prqéming regions, Woodbury and
Dietz (117) of Idaho, Hawthorne (35) of Utah, MacGillivray (51) of
Califernia, and Oriffiths et al (30) in Arisons, stressed the necessity
of irrigation for profitable seed production and discussed general
irrigation requirements for some of the erops grown in their mmti:n

areas.

Where Needed. There are numercus instances when irrigation is a

prime necessity for the Willamette Valley vegetable seed grower,
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Supplemental irrigation as shown in Figure 33. is nearly always essential
for establishing plant-beds during the warm summer months
crops as cabbage, table beet, and parsnip. Irrigation is also needed
when transplanting these crops in order to get the plants off to a
good start, Biennial seed erops which are grown by the sesd-to-seed

for such

method usually require irrigation in order to put the soil in a suite
sble condition for planting and to sssure establishment of the young
seedlings after their emergence., Seed yields of summer-growing
which make maximum moisture demands after June 15 arve greatly enhanced
hy:upmarrigaﬁén. This is especially true for such crops as
ber, squash, and pumpkin, Even for early spring-sown crops such
as mustard and turnip, which mature relatively early in the season,
outstandingly high yields have been cbtained with good water and
fwtiihwmn:&. |

Practical Considerations, No speeifie rules can be formulated as
to the exact amount, rate, and frequency of irrigation since this

varies widely for different erops, different areas, different stages
of growth, soil conditions, and weather econditions,

Good irrigation demands a sound, workable knowledge of erops and
soils if a farmer is to be able to tell when to irrigate and the quan-
tity of water to apply. Without this knowledge and experience to back
it up, it is very unlikely that a erop can be brought to its maximum
production of the highest quality seed.

Pendleton, Finnell, and Reimer (65, p.l7) working with sugar beeis
for seed in the Willamette Valley, stated that supplemental irrigation
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Fig. 31.

Irrigating seedbed for table beets in the Willamette Valley,
Seed sown in June is being "irrigated up" because of dry soil
conditions, Irrigation facilities are a necessity for
vegetable seed crops planted during the dry summer period,
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was profitable and that two irrigations of about three inches each
were sufficient most seasons for river~bottom soils, They indicated
that ﬁrigatim should continue through the ripening periad, allowing
Jjust enough time for the soil surface to dry before harvest. Woodbury
and Dietz (117, p.1l) stressed this same point for onions and concluded
that it was not advisable to withhold water in order to mature seed.

Hawthorne (35, p.h0), in Utah, presented data which showed that
low scil moisture levels were more profitable than medium or high
levels for all spacings of the deep-rooted ecarrot crop and for onions
spaced more than 30 inches apart in rows, Miarm_ﬂw&fﬁqmt
irrigations were justified only when onions were grown in rows closer

~than 30 inches apart, _

lMacGillvray (51, g.n) of Califernia showed that irrigation nearly
doubled onion seed yields, He found that three or four irrigations
were desirable for the northern Central Valley, with a2 minimum of ten
inches of water being applied during the growing season,

Aside from the work referred to above, there has been very little
experimental work on the determination of irrigation reqirements far
vegetable seed crops. Observations made during the conduct of the
experimental work at Corvallis showed that mest vegetable seed crops
required more frequent and lighter irrigations than did moest of the
common farm crops grown on the same farm, This was very noticeable
for the shallow-rooted cucurbits and many of the crucifers, especially
tarnip and mustard., Frequency of irrigation was governed largely by
weather conditions, with high temperatures and low humidities necessi-
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‘tating more frequent irrigations in order to keep the plants in an
active, vigorous growing condition,

The fertility of any soil is determined by several interdependent
physieal, chemical and biological factors whose combined effects can
be expressed in the ability of that soil to meet the specific needs of
crop plante (111, p,202-203), Careful selection of soil type and good
sail management practices make it possible to maintain the physieal
and biological factors sufficiently well so that they do not become
limiting fagtors for plant growth, Chemical condition of a soil,
however, cannot always be handled so simply and must be considered
carefully where specific needs of certain erops are being administered.
lack of plant mutrients is often a limiting factor in the Willamette
Valley unless this deficiency is corrected. The aim of any good
fertilizer program should be to supply adequate amounts of available
nutrients for plants during all periods of growth, without permitting
harmful concentrations of any constitutents (59, p.753).

Plant nutrient requirements vary according to the kind of erecp,
fertility level of the soil, amount of water available to the crop,
axﬁ various other factors, ILikewise, soils vary wtly in their in-
herent productivity and thereby affect the degres of response that can.
be obtained from the addition of commercial fertilisers,

Field experiments at Corvallis have shown that vegetable seed
crops respond to liberal applications of commercial fertiliser,
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Economic levels are usually higher than thése used for grass and
legume seed crops. The demand for plant food is usually quite large
for erops which produce heavy vegetative growth like cabbage and swiss
cherd, Crops like onion and radish that make smaller vegetative growth
require considerably less plant food, Large amounts of commercial
fertilizer or the eguivalent of barnyeard manure are usually needed to
produce satisfactory crops on fields where the level of fertility is
low, Even on soils known to have a high fertility level, raiatival#
large amounts are often needed to produce maximum seed yields, provided
that moisture or some other factor does not limit production,

Importance of Nitrogen. The data summarized in Tables 10, 11, 12,
13, 1k, and 16 show that nitrogen is the key to vegetable seed produc-
tion in the Willamette Valley., Figures 32 to hl inclusive further sub-
stantiate this statement, The data indicate that seed producers with
irrigation facilities would be justified in using larger amounts of
nitrogen than they do at the present time. Amounts up to 150 pounds
of elemental nitrogen have given significant yield responses for
irrigated turnip, cabbage, and cucumber as shown in Tables 13, 1k,
and 16, respectively. Data in Tables 10 and 12 indicate that approxi-
mately two-thirds of this amount is needed to produce maximum seed
vields for irrigated onion and mustard, respectively.

The fall application of nitrogen for over-wintering erops should
be limited to an amount which will aid establishment and permit a
healthy, vigerous growth of plants before they go inte a semi~dormant
state, This prineiple is illustrated for eabbage in Figure 38,
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Excessive applications should be avoided singe this results in a waste
of nitrogen by leaghing and may cause too much vegetative development,
especially if temperatures are unusually mild duwring the first part
. of the winter, Data given in Table 1§ indicate that fall applications
of nitrogen may be unnegessary if the fertiliser level of soils is
high ag a result of plowing under & legume ¢rop.

The spring application of nitrogen should be applied early to
over-wintering crops if maximum yields are tc be cbtained. Evidence
of this principle is shown for eabbage in Table 1 and in Pigures 37
and 3%9. Early application of nitrogen in late February or early lareh
stimnlates plant and root development and makes possible & large vege-
tative grw#h before moisture and temperature tend to limit production,
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Table 10. Seed yields for 3¢ different combinations of nitrogen,
phosphorus, and potassium®, for Southport White Globe Onions.
(Irrigated Willamette silt loam, 19.9-50)
Seed yields with various amounts of nitrogen per acre EZ;
150 22% Average
Amount of phosphorus No 75 pounds pounds pounds all rates
and potassium per acre l/ nitrogen nitrogen nitrogen nitrogen nitrogen
Pounds Pounds Pounds Pounds Pounds
10C pounds phosphorus
100 pounds potassium L&o £60 399 386 L g6
200 pounds potassium b3 625 513 388 L8k
300 pounds potassium Ls2 sLo 589 321 L75
200 pounds phosphorus
100 pounds potassium Lss £86 1,88 396 L82
200 pounds potassium 31k 661 Llg 12 59
300 pounds potassium ki1 585 592 398 L97
300 pounds phosphorus
100 pounds potassium Lse 563 557 Lé7 511
200 pounds potassium Loé 663 527 L1k 502
300 pounds potassium Ls3 58L 5n LLé S1k
Average, all phosphorus
L27 5o 520 403 L86

and potassium treatmentﬂr

* Borax and gypsum applied uniformly tc all plots in the fall. Phosphorus and
potassium were applied in the fall and all nitrogen was aprplied in the spring.

l/ Differences not significant at the 5 per cent level for phosphorus and potassium
means.

2/ Difference for significance at the 5 per cert level for nitrogen means = 98.

Table 10A. Analysis of variance for the effect of 36 different
fertilizer treatments on seed yield of Southport White

Globe onions, 1949-50.

Source of variation D/f Sum of squares Mean square F value
Replication 3 178,753.97 59, 58l .£567

N 3 851,856.91 283,952.3033 9,85

P 2 37,336.51 18,468.2550

K 2 5,099.56 2,549.7800

NxP 6 L5,145.66 7,524 .2767

N x K é 172,979.61 28,829.9350 2.36%

PxK N 14,247.78 3,561.9450

NxPxK 12 58,563.38 L,880,2817

Error 105 1,282,532,28 12,214.5931

Total 143 2,6h6,515.66




Table 11. Effect of nitrogen and phosphorus on seed yields for Boston

pickling cucumbers.
(Irrigated Chehalis sandy loam soil, 19L9)

Seed yields per acre for various amounts of nitroggg*
75 150 225 Average,
No pounds pounds pounds all rates
Phosphorus per acre nitrogen nitrogen nitrogen nitrogen ni trogen
Pounds Pounds Pounds Pounds Pounds
None 966 1,275 1,h92 1,375 1,277
75 pounds 828 1,216 1,Lh35 1,222 1,175
150 pounds 917 1,30k 1,198 1,255 1,168
225 pounds 876 1,276 1,272 1,322 1,187
Average 897 1,268 1,349 1,293 1,202

* Difference for significance at the 5 per cent level for nitrogen means = 173.

Table 11A., Analysis of variance for the effect of four levels of
nitrogen and phosphorus on seed yield of Boston pickling
cucumbers,

Source of variation D/t Sum of squares Mean square F value
Replication 3 249,769.71 83,256.57
Nitrogen 3 2,041,057.27 680,352.42 11,50
Phosphorus 3 122,673.70 Lo,891.24 0.69
Interaction 9 217,hl1.51 24,160.17 0.l
Error L5 2,F59,682,82 59,104 .06

Total 63 5,290,625.02




Fig. 33.

Fig. 3L,
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General view of fertility experiment with Boston Pickling
cucumbers. Note the luxuriant vine growth. The mottled
appearance of field is due to different fertilizer treat-
ments, the darker toned plots having received nitrogen
whﬁreas lighter toned plots did not., East farm, July 19,
1949.

Comparison of nitrogen and phosphorus fertilizers on Boston
Pickling cucumbers at harvest. Plot on left center was
side~dressed with 150 pounds of nitrogen per acre. Plot on
right center received 150 pounds of PZO per acre., Nitrogen
is the key to cucumber seed production gn the Willamette
Valley.
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Effect of nitrogen and phosphorus on seed yield of Ciant gouthern
Curled Mustard

(Irrigated Chehalis sandy loam, 19L9 and 1950)

Seed yields per acre with various amounts of phosphorus
7 100 150 200 225 Average,
Nitrogen pounds pounds pounds pounds pounds all rates
per acre None Po0¢ P20¢ Py0¢g Po0g P20g P20g
Pounds Pounds Pounds Pounds Pounds Pounds Pounds
Year 19L9*
None 731 863 - 812 - 815 805
60 pounds 1hbLh 1743 - 1L28 - 1480 152k
120 pounds 1828 190 - 1839 - 1991 1900
180 pounds 1839 1795 - 1963 - 2175 1943
Average 161 1585 - 1511 - 1615 1543
Year 1950 1/
None 1269 - 1328 - 1220 - 1272
%0 pounds 1807 - 1907 - 1826 - 1847
100 pounds 2079 - 1921 - 1786 - 1929
150 pounds 2007 - 203k - 190h - 1982
200 pounds 1992 - 1946 - 1832 - 1923
Average 1831 - 1827 - 171kL - 1790
*  Year 1949
Difference for significance at the 5 per cent level for nitrogen means = 209.
Differences not significant at the S per cent level for phosphorus means.
1/ Year 19%
Difference for significance at the 5 per cent level for nitrogen means = 223.
Differences not significant at the 5 per cent level for phosphorus means.

Table 12A.

Analysis of variance for the effect of four different
levels of nitrogen and phosphorus on seed yield of
Giant Southern Curled Mustard, 19L9.

Source of variation D/f Sum of squares Mean square F value
Replication 2 150, 545,39 75,272.70
Treatment 15 10,521,582, Ly 701,€38.83 11,1k
N 3 9,984,118.93 3,328,039.48 52,8l
P 3 178,27L.12 59,42h.TL
NxP 9 362,189.39 L0,243.27
Error 30 1,889,612.8L 62,987.09
Total L7 12,50k, 740.17
Table 12B., Analysis of varjance for seed yields of Giant Southern
Curled Mustard with 1% varicus fertilizer treatments, 1950.
Source of variation D/f Sum of squares Mean square F value
Replication 3 1,3L6,61L.8 Lh8,871 .60
Treatment 1L L,Ll7,180.1 317,655,72 Lo 365
N L L,136,430.6 1,03L,107.65 1l 203
P' 2 177,732.0 88,866.00
NxP 8 133,017.5 16,627.19
Frror L2 3,058, 754.1 72,827.L8
Total 59 8,852,549.0
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Table 13. Effect of nitrogen and phosphorus on seed yield of Shogone Turnip.
(Irrigated Chehalis sandy loam, 1949 and 1950)
Seed yields per acre with various amounts of phosphorus
75 100 150 200 225 Average
Nitrogen pounds pounds pounds pounds pounds all rates
per acre None P20g P20g P20g Po0g P20g P20g
Pounds Pounds Pounds Pounds Pounds Pounds Pounds
Year 194%
None 577 769 - 752 - 688 697
60 pounds 1073 1098 - 1116 - 1020 1077
120 pounds 1268 1275 - 1200 - 1266 1252
180 pounds 1399 1483 - 148k - 1L50 L5
Average 1080 115 - 1138 - 1106 1120
Year 195 1/
None 1097 - 1007 - 92 - 1005
50 pounds 1LLS - 1450 - 1596 - 197
100 pounds 1677 - 1868 - 1653 - 1733
1% pounds 2057 - 1688 - 1802 - 18kL9
200 pounds 1879 - 2096 - 1942 - 1972
Average 1631 - 1622 - 1561 - 1611
*  Year 19L9

Difference for significance at the 5 per cent level
Differences not significant at the 5 per cent level
1/ Year 19%

Difference for significance at the 5 per cent level
Differences not significant at the 5 per cent level

for nitrogen means = 160,
for phosphorus means,.

for nitrogen means = 172.
for phosphorus means.

Table 13A. Analysis of variance for the effect of four levels of
nitrogen and phosphorus on seed yield of Shogone Turnip,
1949
Source of variation D/f Sum of squares Mean square F value
Replication 2 30,959.70 15,479.85
Treatment 15 3,830,150.70 255,343.38 6, 9633
N 3 3,721,L483.78 1,240,494 .59 33. 79
P 3 L1 ,621.,98 13,873.99
NxP 9 67,0LbL 5k 7,Ll9.k
Error 30 1,101,306.16 36,710,201
Total L7 k,962,416.56

Table 13B, Analysis of variance for seed yields of Shogone Turnip
with 15 different fertilizer treatments, 1950,

Source of variation D/f Sum of squares Mean square F value
Replication 3 237,975.9
Treatment 1k 7,606,860.6 Sh3,3u7,1857 12,55
N A 6,962,716.6 1,7u5,679.15 40, 33ex
P 2 28,226, 1k,113.08
NxP 8 595,917.9 s, 189 . 7ht
Error L2 1,5818,114.% L3,288.Lk429
Total 59 9,662,951 ,1
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Fig. 35. The effect of nitrogen on Shogone turnip for seed. Plot on

left received 60 pounds of nitrogen and 75 pounds of PO,

Plot on right received 225 pounds P20g. Note differencesin
height and size of seed pods. ‘

Fig. 36. Too much nitrogen ceuses lodging of irrigated Shogone turnip.

Plot on left received 60 pounds of nitrogen shortly after
emergence., Plot on right was treated with 120 pounds of
nitrogen and has lodged. Both plots received 225 pounds of

P_O_ per acre, In spite of lodging high levels of nitrogen
p%oéuce highest yields,



Table lh .

Ferrys Round Dutch Cabbage. 1/
(Irrigated Willamette silt loam soil, 19k9-50)

Effect of time and rate of nitrogen on bolting and seed yield of

Date of nitrogen application
March L March 24 April 29
Seed Seed Seed
yield yield yield
Nitrogen per acre Bolting per acre Bolting per acre Bolting per acre
Per cent Pounds Per cent Pounds Per cent Pounds
None 9.5 669 9.5 669 9.5 669
75 pounds 96.L 1285 96.L 1461 98,2 983
150 pounds 100,0 1573 92,5 1308 87.2 926
22% pounds 98.1 118 95,9 1319 88.6 961
Average 98.2% 1L59 2/ 95.0% 1362 2/ 9L.L* 957 2/

1/ A1l plots given uniform fall application of 30# Boron,

N per acre.

200# Pp0g, 100# K,0 and 5S0f

2/ Difference for significance at the 5 per cent level (seed yields for various dates)

= 160,

* Difference for significance at the S per cent level (bolting per cent for various dates)

= h.?l

Table 1LA. Analysis of variance for the effect of time and rate of
nitrogen on the seed yield of Ferrys Round Dutch Cabbage.

Source of variation D/f Sum of squares Mean square F value
Replication 3 2,672,537.97
Treatment 9 3,209,894 .00 356,654,689 96 76t
Date 2 1,703,990.16 851,995,08 23,31
Rate 2 k,908.16 2,L54.,08 0,07
Interaction L 2L7,658.68 61,914L.67 1.69
Ck vs, treated 1 1’253’337-01 1,253,337-01 311.29*‘.’
Frror 27 986,937.23 36,553.23
Total 39 6,869,369.20
Table 14B. Analysis of variance for the effect of time and rate of
nitrogen on the bolting percent of Ferrys Round Dutch
Cabbage.
Source of variation D/f Sum of squares Mean square F value
Replication 3 512,738 170.9126
Treatment 9 626,756 69.6396 2.20
Date 2 278.482 139.2L10 Lol
Rate 2 91,052 45.5260 1.Lk
Interaction L 256,782 6L.1955 2,02
Ck vs, treated 1 0.l C.lk1 0.01
Error 27 853.362 31.6060
Total 39 1992.8%
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Table 15.

The effect of fall applications of nitrogen and

phosphorus on bolting and seed yield of Ferrys
Round Dutch Cabbage.

(Irrigated Willamette silt loam following subclover, 1949-50)
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Fall treatment™ Seed
yield
Treatment Nitrogen Po0g Bolting per acre ]_./

Pounds Pounds Per cent Pounds

Treatment 1 None None 9614 1432
Treatment 2 - 96,3 1L4L8
Treatment 3 100 - 99,7 1338
Treatment L 50 200 9,5 1221
Treatment 5 100 200 96,1 1389
Treatment 6 - 200 98,2 155

1/ Differences not significant at the S per cent level,

*
early springe.

Table 1€A,

All plots received blanket application of 100 pounds of nitrogen in

Analysis of variance for the effect of fall applications

of phosphorus and nitrcgen on seed yield of Ferrys Round
Dutch Cabbage, 1949-50.

Source of variation D/f Sum of squares Mean square F value
Replication 3 231,305.67 77,101 ,8900
Treatment 5 2L8,463.00 49,692 .6000 1.17
P 1 2,2L:2,67 2,2L2.67 0.05
N 2 111,664.00 55,832.00 1.1
NxP 2 13k,55.33 67,278.16 1.58
Error 15 638,569.23 L2,571.2887
Total 23 1,118,238.00

Table 1tB,

Analysis of variance for the effect of fall applications

of phosphorus and nitrogen on bolting of Ferrys Round
Dutch Cabbage, 1949-50.

Source of variation D/f Sum of squares Mean square F value
Replication 3 199.20L5
Treatment 5 34,2937 €.8787 0.33
P 1 1.760k 1.760k 0.08
N 2 16.5100 8.2550 0.39
PxN 2 16,1233 8.0616 0.38
Error 15 315.1180 21,0079
Total 23 oL8.7162




Fig. 38.
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Effect of fall applications of nitrogen on cabbage plant
development., Flot on left foreground received no nitrogens
plot on right received 50 pounds of nitrogen per acre at the
time of transplanting., Both were fertilized with 200 pounds
of PpOr and 100 pounds of KpC per acre. Photographed

March 3, 1948,

Nitrogen is the key fertilizer element for cabbage seed
production. Row on left was treated with 100 pounds of
nitrogen in February; row on right was a check, ILiberal
amounts of Pp0r and K,0 were applied to both rows the fall

previous, Note that nitrogen delays blooming but increases
plant vigor,
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Table 16, Effect of side-dressed applications of nitrogen,
phosphorus, and potassium on the seed yield of Boston
pickling cucumbers.

(Irrigated Chehalis sandy loam, 1948)

3
E iment and Fertilizer per acre Seed yield
treatment Nitrogen P205 K50 per acre 1/
Pounds Pounds Pounds Pounds
Experiment 1
Treatment 1 0 0 0 1001
Treatment 2 &0 0 0 1213
Treatment 3 120 0 0 1259
Treatment L 180 0 0 1438
Experiment 2
Treatment 1 120 0 0 1259
Treatment 2 120 200 0 1408
Treatment 3 120 200 100 1286

Boron was applied uniformly, at 30 pounds per acre, to all plots. All
other fertilizers applied at time of planting.

l/ Experiment 1: Difference for significance at the 5 per cent level = 139,
Experiment 2: Differences not significant at the S per cent level,

Table 16A. Analysis of variance for the effect of different rates
of nitrogen on seed yields of Boston pickling cucumbers.

Source of variation D/t Sum of squares Mean square F value
Treatment 3 236,009.7 78,669.9 9913
Error 11 87,336.5 7,939.7

Total 1k 323,346.2

Note: The replication sum of squares is pooled with error sum of squares
because it is not significantly different from error sum of squares
after the f test.

Table 16B. Analysis of variance for the effect of nitrogen
phosphorus and potassium on seed yields of Boston
pickling cucumbers.

Source of variation D/t Sum of squares Mean square F value
Replication 3 150,001,.7 50,000.6 2.63
Treatment 2 30,531.1 15,265.6 0.80
Error 6 11k,1hk,.5 19,024.1

Total 11 294,677.2
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Fig. U0, Comparison of different fertilizer treatments on Comet
radish for seed, Plot on left was treated with 150 pounds
nitrogen, middle plot received 150 pounds nitrogen, 200
pounds Po0r and 100 pounds KnOs Plot on right was a check
and yielgeg only about one~half as much as other plots.

Fig. 41l. The effect of nitrogen on spinach for seed. Plots from
left to right were treated with 0, 75, 150, and 225 pounds
of nitrogen per acre., Optimum level for seed purposes is
somewhere between the second and third levels,
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seed yield of Early Yellow Globe onions.
(Non-irrigated Willamette silt loam, 19L8-L9)

105

The effect of various fertilizer treatments on number of culms per plant and

Fertilizer per acre Culms Seed
Nitrogen Nitrogen® per yield
Treatment (fall) (spring) Po0g K0 Gypsun  Lime plant | per acre
Pounds Founds Pounds Pounds Pounds Pounds| Pounds
Treatment 1 (none) - - - - - - 2.0 n8e
Treatment 2 (NPK) 50 100 200 100 - - 2.6 L30
Treatment 3 (NFK £ G) 50 100 200 100 175 3.2 s
Treatment L )

(NPK £ G £ L) 50 100 200 100 175 1200 3.k €32
Treatment 5 (NPK /L) 50 100 200 100 - 1200 2.8 396
Treatment 6 (G) - - - - 175 - | 2.2 240
Treatment 7 (G A L) - - = - 175 1200 2.3 Los
Treatment 8 (L) - - - - - 1200 2.3 327

* A1l fertilizers were applied in the fall at time of transplanting except nitrogen, which was

applied in both fall and spring.

Starred column indicates spring treatment.

Table 17A. Analysis of variance for the effect of different
fertilizers on the seed yield of Early Yellow Globe
onions.

Source of variation D/f Sum of squares Mean square F value
Replication 3 15,407.88 5,135.96 0.53
Treatment 7 L3h,996.46 62,142.35 6.s0%
NPK 1 23,951.31 243,951,301  25.1hs
Gypsum 1 56,330.46 56,330,416 5,813
Lime 1 29,221,53 29,221.53 3.01
NPK x G 1 57,257.28 57,257.28 5e90%
NPK x L 1 5,660 .4 5,660,148 0.58
GxL 1 42,355.06 L2,355.06 L.37s
NFK x G xL 1 220,3h 220,34 0.02
Error 203,761.21 9,702.91
Total 31 654,165.55

Table 17B. Analysis of variance for the effect of different
fertilizers on the number of culms per plant of
Early Yellow Globe onions,

Source of variation D/f Sum of squares Mean square F value
Replication 3 0.374169 0.124723 0.58
Treatment 7 6.8L.0162 0.9771L66 L 55
NPK 1 Li.882812 L.882812 22, Ths
G 1 1.022450 1.022L50 Lo76%
L 1 0.275653 0,275653 1.28
NPK x G 1 0,632813 0,632813 2,94
NPK x L 1 0.00195L 0.001954 0.01
GxL 1 0,006903 0.,006903 0.03
NPK x G x L 1 0.017577 0.017577 0.08
Error 21 L.51L919 0.214996
Total 3 11,729250
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Fig. )-l-30
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A good, complete fertilizer program is essential to high
onion seed yields in the Willamette Valley. Plot on left
received nitrogen, phosphorus, potassium, lime, and gypsum.
Plot on right received only gypsum and lime., Note the in-

creased vigor and greater abundance of seed heads in the
NPK plot,.

Comparison of check plot on left with lime treatment on
right., Note the higher plant survival on the limed plot,

A1l onions in the fertility experiment were fall-
transplanted,
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Table 18, Effect of boron and sulfur on seed yields of Boston pickling
cucumbers,

(Irrigated Chehalis sandy loam, 1948)

Fertilizer per acre Seed
yield per

Treatment Nitrogen Py0g K20 Boron Sulfur® acre 1/
Pounds Pounds Pounds Pounds Pounds Pounds
Treatment 1 None None None None None 868
Treatment 2 120 200 100 - - 1286
Treatment 3 120 200 100 30 - 1325
Treatment L 120 200 100 - 30 1322
Treatment S 120 200 100 30 30 1276

*  Ammonium sulfate provided source of sulfur,

l/ Differences not significant at 5 per cent level for treatments 2, 3, L, and 5.

Table 184, Analysis of variance for the effect of boron in the
presence of sulfur on the seed yield of Boston pickling
cucumbers.,

Source of variation D/f Sum of squares Mean square F value
Replication 3 106,312,0 35,437.2 1.74
Treatment 1 73,3Lk.5 73,3LL.5 3.59
Error 3 hO,B?S‘S 20,h12075

Total 7 220,L82.0

Table 18B. Analysis of variance for the effect of sulfur in the
presence of boron on the seed yield of Boston pickling
cucumbers.,

Source of variation D/f Sum of squares Mean square F value
Replication 3 111,579.8 37,193.3 l.1
Treatment 1 7%,175,0 75,175.0 2.85
Error 3 79,061 .6 26,353.9

Total 7 265,816.5
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Other Soil Deficiencies., Phosphorus has long been regarded as
functioning principally in seed development (111, p.l57). There is
very little evidence, however, of its need to improve the yield and

quality of seed for vegetable seed crops on river-bottom soils in the
Willamette Valley as the data in Tables 11, 12, 13, 15, and 16 in-
dicate., Onion has tended to show a slight response to high levels of
phosphorus on a Willamette silt loam soil but the increased yeilds
have not been statistiecally significant according to the data in
Tables 10 and 104,

Where phosphorus deficiencies are known to exist, applications
should be made at the time of seeding or in the seedling stage since
most plants use a large portion of their phesphorus relatively early
in the growing peried, Pendleton, Finnell, and Reimer (65, p.7-10),
working with sugar beets, suggested a split application of nitrogen
and phosphorus, a small amount being applied in the fall and the
remainder the following ming. Theoretically, the ideal fall appli-
cation would be one where the plants would use nearly the full amount
of nitrogen and phosphorus in order to attain a vigorous, healthy
growth condition before going into the winter.

The results cbtained from the use of potassium in the Willamette
Valley have given no measurable seed yield response for either fall-
planted or spring-sown orops as shown by the data in Tables 10 and
16, respectively.

Hearly all the soils in the Willamette Valley are known to be
deficient in sulfur. The data in Table 17 show that sulfur in the form
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of gypsum gave a slight seed yleld increase for onion on a Willamette
silt loam soil, The sulfur need can best be met by supplying this
element in the form of gypsum, Plants that are heavy nitrogen feeders
should receive part of the sulfur in the form of ammonium sulfate (25
per cent elemental sulfur) (65, p.1l). '

Most of the Willamette Valley soils are deficient in boron. This
deficiency was noted for garden beets in 1940 by Powers and Bouquet
(71). Pendlston, Finnell, and Reimer (65, p.12) in 1950 reported in-
creased seed yields of 150 pounds per acre for sugar beet when boron
was added to the soil, The data summarized in Table 18 show that
cucumber grown for seed failed to give a response to this element,
Where boron deficiencies are known to exist, however, borax should be
applied at the rate of 25 to 30 pounds per aere, either as a broadcast
application or in a mixture with gypsum, Excessive applications should
be avoided since an over-supply is toxic to plant growth, partiecularly
for the more tender crops such as cucumber and watermelon.

Balanced Nutrition. It has been pointed out that different soils

vary greatly in their mtrient supplying power and that creps differ
in their response to éiffer@t levels of rertilit.y and pH, It is
essential for any combination of soil and crop to balance the mutrient
supply according to the requirement of the particular crop, Vegetable
seed experiments in the Willamette Valley have indicated that yields
may be somewhat superior where the key element, nitrogen, is combined
with an adequate supply of other mutrients, particularly phosphorus,
caleium, and sulfur, The experimental data in Tables 10 and 17 tend
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to indicate this relationship but are inconclusive in this regard.
Undoubtedly as erop removal and leaching contimue to deplete the
Willamette Valley soils of the basic nutrient elements, the need for
the balanced application of fertilizers will become more apparent and
necessitate changes in the present recommended fertiliser practices,

CULTURAL REQUIREMENTS OF CROPS

Culture refers to the growing and rearing of crops, It is essen—
tial that Willamette Valley seedsmen and farmers know the cultural
mﬂrmwdmpm@éuwmwmmtdmudm
with vegetable seed production,

Cultural requirements and field practices related thereto vary
widely for different crops and their varieties and are often influenced
by such facters as fertility level, soil type, moisture level, and the
season, DBecause of these influencing factors two farmers growing the
same erop may follow somewhat different practices in order to obtain
optimm seed ylelds under their particular conditions, DNevertheless,
there are certain broad cultural requirements which ekm'lew'iﬁ each
erop and these must be dealt with in a realistic mammer if production
is to be successful,

Seedbed Preparation. Nearly all of the vegetable seed crops

grom in the Willamette Valley have similar seedbed requirements, Good
seedbed preparation is a prime necessity in order to obtain uniform
stands, espeeially of the smalleseeded crops. An ideal seedbed is one



that is well-supplied with plant nutrients and moisture, that is weed-
free and mellow, yet compact encugh so that soil particles are in clese
contact with the seed (Figure 2). It is also free of trash that in-
terferes with seeding and subsequent tillage operations,

The heavier upland soils should be late fall-plowed for early
spring-sown crops, especially if sod crops are to be turned under p*iw
to planting, This allows for more timely seedbed preparation the fol-
lowing apr.tng. Plowing of low-lying, river-bottom soils must by
necessity be delayed until sp&ia_g because of the £lood m

It is desirable to irrigate ahead of the final ssedbed fitting
operations whenever irrigation is needed to put the seedbed in proper
shape for tillage and subsequent planting, This practice usually
results in better stands than when supplemental irrigation is used to
bring up the crop after it is planted,

Small seeds should be phntadlslsilwly, not over am—hnlf to
three-quarters inch deep as illustrated in Figure Lli for cabbage,
whereas Larmndssmhamhaﬁwsmbcwmw
one and one-half to two inches, depending on the soil We.

Additional suggestions o staibet preparation with respect to the
weed problem are discussed on pages 13L to 136.

Seed~to-Seed Versus Transplant Method, Willamette Valley producers

of most biennial crops have two choices as to method of production——
(1) the seed-~to-seed method where the seed is planted and left in situ
until erop maturity or (2) the transplant method whﬁre the ‘phnts,
bulbs, or roots are grown in a small plant-bed and later transplanted
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Fig. bh. Shallow seeding depths are required for small seeded vege-
tables., This depth-of-planting trial with Copenhagen Market
cabbage illustrates this principle, Note excellent stand
with one-half and three-fourths inch depths. Plants have
been dusted with nicotine sulfate for aphid control,

Fig. U5, Cabbage varieties respond differently to various dates of
planting and transplanting, Note the difference in plant
development of the varieties in the plots in foreground,
Early maturing varieties such as the one on the left should
be planted and transplanted later than late maturing
varieties, Cover crop is winter barley,



into the seed field,

The selection of the method employed is governed by several
considerations, First is the degree of winter hardiness of the species,
If a crop is not winter hardy enough to withstand the minisum tempera-
tures for most seasons it obviously cannct be grown successfully by
the seed-towseed method, Table beet grown in this manner, fer example,
is a hazardous crop because of its tendency to winter kill when tem=
peratures fall below the average, It is usually wisest to dig the
roots in the fall, store them over winter in a protected plagce and set
them out early the next spring., Crops like cabbage, turnip, swiss
chard, kohlrabi, parsnip, and kale exhibit a greater degree of eold
resistance and can be satisfactorily grown by the seed~-to-seed method,

Certain disadvs s of the seed=-to-seed method also may influence

the choiee of method of production. Disadvantages of the seed-to-seed
method of production are threefold., First, it is necessary to plant
crops like parsnip, kale, swiss chard, mangel, keh;nhi, and dwarf
kale during the early summer months, with the erop oecupying the land
for two full growing seasons, HNo finanecial return, therefore, is
realizsed from the land during the first year, Turnip and spinsch can
be fall-planted and do not present this problem since an early maturing
erop can be produced and removed from the land prior to the fall sced-
ing. A second objection of the seed-to-seed method is the difficulty
of obtaining uniferm stands on large acreages during the hot summer
months, Even with supplemental irrigation it is difficult to maintain
a satisfactory moisture level that will insure uniform establishment.
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The third objection voieed by seedsmen is that there is no opportunity
to select and discard off-type bulbs or roots when the seed~to-seed
method is used, They c¢laim that the seed-toeseed method results in
the preoduction of lower quality seed., This does not appear to be a
valid objection, however, if genetically pure stock seed had been
used to grow the roots or the bulbs in the first place,

The transplant method of preduction overcomes the objections
stated for the seed-to~seed method, but is usually a more time=consuming
and expensive method because of the large amount of laber involved,
This disadvantage may not be of any econamiec significance, however,
when one considers the extra financial return that is possible by
Maér@mm land the first year, Any advantage that the
transplant method may have, however, may be offset in eertain cases
by the higher seed yields that are sometimes made possible with the
seed~to=seed method of production, This advantage for the seed-to-
seed method of production is exemplified in the data shown in Table 9
for eabbage.

The mehatme%ﬁs%ﬁ%wﬁbwtﬁmwbemmm
stock seed of biennial root and bulb crops sinee it provides an oppor-
tunity to earefully select and discard off-types which they do not
wish to propagate further,

 Time of Seeding and Transplanting, The timing of seeding and

transplanting operations is very eritical in the culture of plants in
the Willamette Valley and oftentimes is the difference between a seed

crop or no seed crop or between a low or a high yield,
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co:;l—seaam_ annual crops usually produce more seed if planted
early in the spring as soch as the soil can be put into suitable
condition for seeding, The data given in Tables 19 and 20 for spinach
and turnip, respectively, illustrate this principle, Magruder and
Allard (53, p,506) in 1936 found that long day lengths stimulated
‘bolting of spinach, These results suggest the desirebility of early
spring planting so as to be able to obtain good-sized plants eapable
of high seed yielding ability before the long days cause premeture
bolting, Vine seed erops should be planted ordinarily after soil
temperatures have warmed up sometime in May, Planting should not be
postponed so late, however, as to run into the problem of lack of
seed maturity at the end of the growing season in the fall,

Data presented in Table 9 show that date of seeding and trans-
planting often influences the degree of winter hardiness, bolting, and
the subsequent seed yield of biennial crops like eabbage, Boswell
(8, P.393), in 1925, when investigating the factors influencing seed-
stalk formation in wintered-over cabbage, concluded that the fasctor
most closely associated with bolting was the size of the plant trans-
planted, The larger the plant, the greater was the percentage of
"seeders." Hill and others (L2, p.20~22) in 19kl found the same
relationship in the Willamette Valley but pointed out the danger of
having the eabbage plants develop to the hard head stage at the onset
of winter because of their greater tmcptibility to winter injury.
Under-developed plants eften failed to bolt properly the following
season and did not usually produce as much seed, even though & higher
percentage of the plants survived, They concluded that planting and
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Table 19, Effect of date of planting on seed yield of Bloomsdale
spinach 1/

(Irrigated Chehalis sandy loam, 19L49)

Date of planting Date of harvest Yield per acre®
Pounds
April 16 August 15 1737
May L August 2L 996
May 20 September 1 70k

}/ A1l plots side-dressed with 150 pounds of N, 200 pounds of Po0g and
100 pounds K0 per acre a few days after seedling emergence.

®*  Difference for significance at the 5 per cent level = 110,
Table 19A. Analysis of variance for the effect of date of planting
on seed yield of spinach, 1949,

Source of variation D/t Sum of squares Mean square F value
. Replication 2 217,2u48.03 108,624 .02

Date 2 1,701,761.93 850,880.96 36,09+

Error L 9k, 307.48 23,576.92

Total 8 2,013,317.44
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Table 20, Seed yields of Shogone turnip for various dates of

planting.

(Irrigated Chehalis sandy loam)

Date of planting Date of harvest

Seed yield per acre®

Pounds
Year 1949 1/
May 2 August 25 1560
May 2L September 6 1359
June 13 Not harvested 2/ -
Year 190 y
April 28 August 8 1793
May 30 August 20 L5
June 30 Not harvested 2/ -
* F value significant for both years,
1/ A1l plots were side-dressed with 120 pounds N and 150 pounds Po0g at

time of seedling emergence.

2/ Did not mature properly.
2/ All plots were side-dressed with 100 pounds N and 200 pounds PZOS at
time of seedling emergence.
Tabtle 20A. Analysis of variance for the effect of planting date on
seed yield of Shogone turnip, 1949,
Source of variation D/f Sum of squares Mean square F value
Replication 3 131,150.8L L43,716.95
Treatment i 81,L06.12 81,406.12 15,9
Error 3 15,362.19 5,120.73
Total 7 227,919.15
Table 20B. Analysis of variance for the effect of planting date on
seed yield of Shogone turnip, 1950.
Source of variation D/f Sum of squares Mean square F value
Replication 3 179,2L7.38
Treatment 1 3,L472,930.13 3,L72,930.13 126,093
Error 3 82,632.37 27,50k.12
Total 7 3,734,809.88
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transplanting schedules should be arranged so as to obtain the loose~
head stage of development before going into a semi-dormant state.

' Varieties of a given erop often have different requirements as
to planting dates as illustrated for cabbage in Figure L5, Iate
varieties of cabbage such as the Ballhead strains, Mammoth Red Rock,
and late Flat Dutch grown by the transplant method should be seeded
sometime between June 1 and June 10, Midseason varieties such as
Stein's Flat Dutech, A1l Seasons, Glory of Enkhuizen, Ferrys Round
Duteh, and Marion Market are normally planted June 10 to 25, whereas
early varieties such as Jersey Wakefield, Charleston, Copenhagen
Market, and Golden Acre can be sown June 25 to July 10. Transplanting
usually begins about August 10, the varieties being set in erder of
their maturity range, with completion about the middle of September,
Seeding dates should be approximately two to three weeks later for
each of the variseties when the seed-to-sead method of production is
used since there is no retardation in plant development as is the
case with the transplant method.

Seeding dates for root ar bulb erops should be aimed at the pro-
duction of a size of root or bulb that gives the highest seed yield
but which can be handled or stored economically., Iarge-sized roots
or bulbs usually preduce the highest seed yields but entail extra
hendling and storage costs (36, p.21; 37, p.9;5 77, p.bl; Lk, p.8).
Hedium-sized roots of table beets, about the size of tmnis balls, are
preferred. In order to obtain this size of rm,it.abls bests should
be seeded in the month of June. Onions should be seeded in early
spring if the bulbs are to be grown to their correct size, cured
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properly and made ready for transplanting the following fall, Fall
is the best season for transplanting onions as shown by the data in
Table 21 and Figure L6, '

Spacing. Spacing of plants both between and within rows varies
for the kind of crop and may be influenced by fertility level of the
soil, moisture supply and time of planting,

The spacing of vegetable seed crops is often determined by the
machinery that the farmer has availsble for planting and earing for
the erop, Although the spaging that is used may not mﬂygiu
the maximum seed yields, itruybe the most economical for the farmer
since it does not neeessitate the purchase of a complete new line of
cultural equipment, o

The best utilization of soil space is usually wembﬁs!nd with
a uniform distribution of plants consistent with cultural Mm.
Less space between rows and greater spaeing of phmsiithmthe row
wvﬁnmaeaabe.wﬁ'm effectively to adjust to the optimum plant
population density, |

Various experiments have demonstrated the possibilities for ob-
taining greater seed yields with relatively high plant populations
per acre, provided that moisture and fertility are not limiting, Data
in Tsble 22 indicate that eabbage grown in rows four feet apart and
with plants spaced one foot apart in the row gives significantly
higher yields than the usual wider spaeings, Hawthorne (35, p.LO) m'
Utah, found that irrigated earrots, normally grom in rm»thrn feet
apart, would produce the meximn amount of seed if spaced in mine~inch
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(Willamette silt loam, 19L8-49)
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Comparison of fall- and spring-planted Early Yellow
Globe onions. 1/

Average
number
of culms Seed yield
Time of transplanting per plant per acre¥® Germination
Pounds Per cent
Fall, October 16 and 17 3.04 Lks 9.5
Spring, April 3 2.2 383 9is.0

#*

F value significant at the 5 per cent level,

y All plots received 50 pounds nitrogen, 200 pounds P205 and

in the spring.

Table 21A.

100 pounds K50

Analysis of variance for the effect of time of planting

on seed yield of Early Yellow Globe onions, 1948-L9.

Source of variation D/f Sum of squares Mean square F value
Replication 2 22,079.70 11,039.85 70.h2
Treatment i 5,909.48 5,909.48 37.69%
Error 2 313.57 1%.78

Total 5 28,302,75
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Comparison of fall-transplanted onions on left with spring-
transplanted onions on right, Note absence of weeds in
spring onions. The ground preparation necessary for spring
transplanting greatly reduces the weed problem, Fall-
transplanted onions yield higher, however,



122

Table 22, Effect of spacing and staking on seed yield of Ferrys Round Dutch
cabbage under irrigation. 1/

Yield per acre for various spacings within row
One-foot rows Two-foot rows Average, both years
Spacing between Not Not Not
rows and year Staked staked Staked staked Staked staked
Pounds Pounds Pounds Pounds Pounds Pounds
Four feet
1949 1862 1860 191 1438 1697 1725
19% 1998 2067 1436 1533
Five feet
1949 1625 161k 1396 1224 1482 1530
195 1830 1913 1076 1371
Six feet
1949 1258 1276 1155 1200 1313 1237
1950 1549 1470 1289 1003
Average, all
spacings, 1949
and 1950 1687 1700 1307 1295 1497 1497

y 1949, Chehalis clay loam; 1950, Willamette silt loam. Fall fertiliszer treatment

both years consisted of S0 pounds nitrogen, 200 pounds P,Or, 100 pounds Ko0 and
25 pounds boron; spring treatment of 100 pounds nitrogen was applied to all plots.
Table 22A, Analysis of variance for the effect of spacing and
smtaking on seed yield of Ferrys Round Dutch cabbage,
1949,
Source of variation D/t Sum of squares Mean square F value
Replication 3 39,356.1 13,118.70 0.16
Row width 2 1,558,454 .2 7795227.10 9,72
Error (a) 6 480, 965.0 80,160.83 -
Staking 1 10,121.0 10,121.00 0.11
Staking x width 2 30, 393.2 15,196.60 0.16
Error (b) 9 853,330.5 91,81k .50 -
Plant spacing 1 842,965.0 842,965,00  22.L9wx
Spacing x width 2 200,640.7 100, 320,35 2.68
Spacing x staking 1 11,501.1 11,501.10 0.31
Spacing x staking x
width 2 17,733.1 8,866.55 0.2h
Error (c) 18 67h,792.6 37,488.L8 -
Total L7 k,720,252,5
Table 22B. Analysis of variance for the effect of spacing and
;usgiug on seed yield of Ferrys Round Dutch cabbage,
950.
Source of variation D/t Sum of squares Mean square F value
Replication 2 1,559,910.39
Row width 2 1,113,843.05 556,921 .5250
Error (a) I 113, 7h9.28 28,437.3200  19.58w%
Staking 1 8,010.25 8,010.2500
Staking x width 2 219,896.% 109,949.2500
Error (b) ] 82,357.00 13,726.1667 8.01#
Spacing 1 2,431,000.69 2,431,000,6900
Spacing x staking 1 261.36 261,3600 107.79%%
Error (c) 16 360,834.45 22,552,153
Total 35 5,889,864.97
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rows. Pendleton (6l, p.2), working with irrigated sugar beets, a crop
similar o mangel and swiss chard, showed that more seed was produced
from rows spaced 20 to 2l inches apart with two to sixz plants per foot
than for wider spacings.

Cultivation, It has been pointed cut previously that vegetable
seed crops respond to clean culture, Cultivation should be as frequent
as necessary in order to obtain good weed control but at a shallow
depth so as not to injure the root system of the crop plants, This
precaution is especially impertant for shallow-rooted crueifer crops
as shown in Figure 47 and for vine seed crops which have a large partion
of the roots in the upper surface layer, Further suggestions on weed
control are gi@ on pages 132 to 137.

Roguing, This practice includes the removal of undesirable types
from fields whether they are volunteers, hybrids, mechanieal mixtures,
or degenerative plants,

Langley (k9, p.132-133) in 1728 pointed out the necessity for
roguing peas which were being growm for seed purposess

It is observable, that altho' a Person is as careful
and nice as possible a lan can be, in the saving of Pease
for Seed; yet there are always, amongst all Sorts of Pease
some few that will degenerate the very first Year of sow=
ing, and will not either be in bloom, or ripe so soon as
the others, by a full Fortnight, and oftentimes three weeks.

These degenerate Pease are by the Gardiners called
Rogues and are discovered by the Overerankness of their
Haulm as well as by their late and untimely Preduce.

The reason why I mention these degenerate Pease is,
that you may take a careful Survey of them amongst all
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Dead cabbage plants in critical erosion area.
exposed roots on soil surface.

of deep cultivation of cabbage the second year. Photo-
graphed March 3, 1948,

Note mass of
This indicates the danger



your Pease intended for seed: For if they are not care- -

fully pricked out from the others, but are suffered to mix

therewith, your Kind will immediately be worth nothing,

and very much deceive every ome that sows the same,

The !inm#te Valley seed grower should study the various strains
that he is growing and rogue all plants which do not conform striectly
to type., It is the responsibility of the contracting seed firm to
furnish good stock seed and bulbs or roots to the grower, so as to
nminimize the amount of roguing neeessary., Only when both parties
cooperate in this manner is it possible to produce seed of a superier
quality that will be in high demand by the user, If this prineiple is
followed, both the seed firm and the seed producer will enjoy a good
reputation and be able to compete effectively with other areas for

markets of garden seeds,

Other Requirements, Many other eultural practices eould be
mentioned which bear directly upon the success obtained in growing the

‘variois vegetable seed crops. Although considerable information has
been obtained on vegetable seed culture in the Willamette Valley in
the last deecade, not all of the cultural requirements are known for
any one particular crop. Much more basie research is needed before
all of the problems ean be solved. Until such time as this materi=
~aliges it will be necessary to rely upon the experimental information
that has been already obtained and upon the experiences of growers
and seedsmen in the Willamette Valley,



Pests have been a constant menace to the vegetable seed industry
in the Willamette Valley, It is extremely important that the producer
develop an awareness of these pests and be prepared to control them,
Although birds and rodents cause oceasional damage, the most bothersome
pests can be classified into three categories: insects, weeds, and

diseases,

Insects. Insects are the most important pest limiting yields
and quality of vegetable seed crops in the Willamette Valley., Suitable
control measures are mandatory if satisfactory yields are to be ob~
tained, Fortunately, with the development of improved insecticides
in recent years, most of the more serious pests can be readily con-
trolled,

Insect problems of seed crops fall into three groups:s (1) those
new to the erop, (2) those accampanied by the introduction of the crop,
and (3) those that migrate from food to seed crops (79, p.362).

Smith (79, p.363=367) in 19kl listed a total of 78 species of
insect pests which affected the production of 21 vegetable seed crops
grown in the western states, Of this number, 48 have been found
attacking Oregon's vegetable seed crops, Although this is an imposing
list, entomological research on insects affecting vegetable seed crops
per se has been extremely limited, This is due principally to the
relative newness of the vegetable seed industry and to the fact that
most seed producers have been able to cope with insect problems on the
basis of information obtained from experiments on vegetables grown for
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food purposes, The insects that attack vegetable erops whether grown
for seed or food purposes are often the same.

One of the insects investigated most intensively in the Pacific
Northwest has been the cabbage seedpod weevil (Ceutorhyncims assimilis),
This inseet, discovered at Iynden, Washington, in May 1935, spread to

western Washington, western Oregon, and California and threatened the
entire crucifer seed industry (3, p.191)., Seed losses of eabbage
averaged 25 per cent a year in Washington (79, p.368). Brocecoli seed
growers in California reported losses up to 50 per cent (12, p.10),
Eide (19, p,1-5), studying control methods for this pest, recommended
three applications of one-half to m'psr cent gamma benzene hexa-
chloride dust during the bloom peried. lLater, Crowell (16, p.5h6),
working in the Willamette Valley, suggested a two per cent parathion
treatment applied only once toward the end of the bloom period, This
nmia}. was nearly 100 per cent efiective and superior to benezene

xachloride in that it did not carry with it the danger of residual

build-up in the soil and the loss of beneficial pollinating insects,

Insect Problems of Some of the most troublesome insects
the Willamette Valley.  far various vegetable seed crops in the

Willamette Valley are shown in Table 23, This compilation is based on
actual field experience in controlling these insects on experimental
plantings and observations of commereial fields in the Willamette
Valley. |

 Most seed crops are vulnerable throughout their life span to
insect attack, Insects such as the seed corn maggot and wireworms,
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Table 23. Troublesome insects of vegetable seed crops in the Willamette Valley, plant parts affected
and suggested materials for control,

Crop Insect 1/ Plant part affected Suggested insecticides 2/
Bean Bean aphid Foliage TEPP, Parathion, Nicotine (above
700 F.)
Bean weevil Seed (in storage) Fumigation with Carbon Bisulfide
and Carbon Tetrachloride
Seed-corn maggot Germinating seed and Lindane or Aldrin (seed treatment)
seedlings
Western spotted cucumber
beetle Foliage DDT
Pea Pea aphid Foliage and pods Malathon, DDT-sulphur, Parathion,
TEPP
Pea weevil Seed DDT and rotenone
Seed-corn maggot Germinating seed See Beans
Cabbage, Cabbage aphid Foliage and pods TEPP, Parathion, Malathon, Nicotine
(above 70° F.)
Brocolli and Cabbage seedpod weevil Seed Parathion, Benzene hexachloride
Kale Flea beetle Seedlings and all parts

Cabbage maggot
Imported cabbage worm

above ground .
Roots
Foliage (head)

DDT
Chlordane, Aldrin, Heptachlor
DDT

Rutabaga, Turnip Cabbage aphid
and Kohlrabi Cabbage seedpod weevil Same as for cabbage
Cabbage maggot
Flea beetle
Mustard and Cabbage aphid

Chinese cabbage

Flea beetle

Seedpod weevil (adult only)

Same as for cabbage

Onions Onion thrips Foliage and seed heads DDT (10%), Dieldrin
Onion maggot Seedlings and bulbs Chlordane, Aldrin, Heptachlor
Table beet, Lygus bug Seed DDT
Swiss chard Cutworm Seedlings DT
and Mangel Western spotted cucumber
beetle Seedlings opT
Parsnip Parsnip webworm Seed Cryolite
Spinach Western spotted cucumber
beetle Foliage DDT
Radish Flea beetle Seedlings and foliage DDT
Cabbage root maggot Roots See cabbage
Squash
Pumpkin Western spotted cucumber beetle will occasionally feed
on foliage but damage is seldom serious Methoxychlor
Cucumber

y Listing of insects and their effects is based on three
commercial acreage in the Willamette Valley.

Control measures were worked out in cooperative experiments and consultation with Dr. H. H. Crowell, Associate

R

Entomologist, Entomology Department, Oregon State College.

years of observations of experimental plantings and
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for example, are known to attack seed at the time of planting. During
the seedling stage such insects as flea beetles and the Western
spotted cucumber beetle can destroy young plants in the relatively
short time of a day or two. From the seedling stage to maturity most
of the crops are subject to attack by various kinds of leaf-eating
and sueking inseects, Aphids, flea beetles, and pod-borers are most
serious for the crucifer erops, Thrips oftentimes damage onion flowers
thereby causing decreased seed yields (63, p.12), Iygus bugs are
thought to have a deleterious effect on the viability of table beet

seed,

Control of Recommended control measures for the various
Insects. insects are given in Table 23,

Some of the newer insecticides such as lindane and aldrin should
be used with a fungicide for the control of insects which attack the
seed at planting time, These msterials should be used exactly accord~
ing to the manufacturer's directions, otherwise, seed may be injured
in its germination,

Growers need to check their erops frequently from the seedling
stage through to maturity for the possibility of sudden encroachment
of insects. Oftentimes, losses can be attributed to neglect on the
part of the grower for not having made timely or proper application
of insecticide materials, Insects observed and treated in the initial
stages of infestation can often be prevented from spreading to nearby
areas by spot dusting with the appropriate insectiecide, With the
d«elem of new and better insecticides and superior equipment for
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application as illustrated in Figure 18, there is little reason for
allowing insects to gain the upper hand and ruin an otherwise good
seed crop.

Weeds., Weeds constitute one of the ma jor problems in vegetable
seed production in the Willamette Valley, Failure to control them
nearly always causes economic losses, not only in the reduction of
erop yields, but in the expense of cultivation practices and time-
consuming, expensive hand hbﬂz, |

There are three main times when weeds are extremely troublescme
to vegetable seed crops in the Willamette Valley., The first is in the
early seedling stage, just as the erop plants are commencing growth,
Weed competition at this stage of crop development can be very seriocus
if allowed to go unattended since mm;n competition will often
result in death or greatly retarded growth to the erop., Weeds also
become an acute problem in early spring for crops which are over-
wintered in the field as shown in Figure Li9. Beeause of the mild
temperatures which make possible this practice, weedy grasses, es~
pecially rye grasses, velvet grass, and annual blue grass, often over-
take the crops because of their ability to grow at relatively low
temperatures. This is especially true in seasons when weather condi-
tions do not permit early field work. Weeds again constitute a serious
problem after the crop has developed to the stage where it no longer
can be handled with tillage equipment. Cabbage plants after bolting,
for example, grow rapidly and spread widely in a shrub-like fashion
and soon limit weed control activities to hand work., Onion seed stalks,
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Fig. L8. Dusting cabbage for the control of aphids. Growers of
vegetable seeds must be prepared to cope with the insect
problem which is a constant threat to many of the vege-
table seed crops.

M

Fig. 49. Weeds take their toll in vegetable seed crops as well as
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other crops. Many over-wintering crops such as the cabbage

field above are lost each year because of inadequate weed
control practices., A fall application of IPC would have
eliminated most of the grasses without injury to the
cabbage.
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when they become older, are unusually brittle and oftentimes snap off
when &2 slight pressure is applied to them. Consequently many seed
fields are often seriously infested with weeds with the result that
weed seeds are harvested with the vegetable seed crop,

Cultural Proper and timely weed control is extremely
Weed Control, important since the vegetsble seed crops, as a

group, respond favarably to clean culture as shown in Figure 50, The
grower needs to recognize that producing the vegetable seed crop is
simply earrying the vegetable to a later stage of maturity and that
weed control in the early stages deserves the same attention that is
necessary for commercial vegetable production,

Several approaches can be taken to the weed problem and in many
instances a combination of weed control practices might well be the
most economical solution to the removal of the competitive weeds,

The first is hand weeding or hoeing, which is expensive and

should ardin y be avoided if at all possible, Oftentimes where

machine eultivators camnot get elose enough to the row, additional
hand weeding may be necessary to eliminate fast growing weeds which
compete with the developing seed crop for moisture and nutrients.
Increased seed yields for certain high value crops will often justify
the labor costs involved in the expensive hand-weeding operation,

The second and usually most effective and widely used method is
that of eultivation, OGrowers should avail themselves of suitable
cultivation equipment, adapted to the row spacing of the ecrop,



Curly leaf type of mustard in two-foot rows prior to bolting
in early spring. Note the absence of weeds and uniformity
of the crop, both attributes being very important to the
production of high quality seed.



134
Cultivators should be equipped with fertilizer attachments, 1f possible,
in order that cultivation and fertilisation can be carried on siml-
taneously.

Extra effort should be made to prepare the soil, germihate a crop
of weeds, and kill them before & spring or summer-seeded crop is
planted or before a ecrop is transplanted, Fewer cultivations will be
needed to control weeds in the seed crop if this precaution is taken,
For over-wintering crops, a cultivation as late in the fall as possible
and one as early in the spring as soil conditions permit will greatly
lessen the weed competition to the seed crop,

Chemical In recent years much emphasis has been placed
VWeed Control. on chemical weed control, Only limited success
has been obtained in this field to date because most of the vegetable

crops are susceptible to injury with many of the present chemicals,
4 great deal of experimental work is in progress, some of which holds
interesting possibilities for the future, Three main approaches can
be taken to the weed problem with chemicals: (1, p.173).

1, Pre-planting in which the seedbed is prepared and the chemical
is applied before the erop is planted, The application of chemicals
should be delayed until most of the weeds in the upper soil layer have
germinated and emerged, The chemical will then kill the weed seed-
lings and the crop ean be planted, care being taken to disturb the
soll surface as little as possible., This method of weed control is
adaptable particularly to crops that need to be transplanted,

2, Pre-emergence treatment in which the chemical application is
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made after the crop is planted but previous to the emergence of that
particular erop. The principle involved is one of thercugh land
preparation followed by delayed planting of the crop, The chemical is
applied as the weeds emerge and three or four days prior to the time
of erop seedling emergense. This allows for the killing of the weeds
without injury to the crop., 4 chemical must be used that is effective
on contact with the weeds, but which loses its toxicity quickly se the
later-emerging crops are not injured. |

liany chemicals have been tested for their effect as pre-emergence
treatments for weed cantrol (75, p.199-228), Petroleum fractions with
low boiling ranges such as Stoddard's Solvent have been found highly
successful as pre-emergence herbicides for many vegetable crops (L6,
pe3h2; 82, p.512-513), Calcium cyanamid and potassium cyanate have
proved effective for onions in some instances but results have been

somewhat inconsistent (97, p.307; 38, p.50k4). The hormone weed killer
,k-Ems ahebean%iedonwiw erops but has often given incon=-
sistent results beeause of the harmful residual effect of the 2,h4-D
in ﬁhe soil which severely injurea‘tshe emerging crop seedlings (97,
P-307; 2, P.531-532; 96, p.36; 9B, .525). Hermandes and Warren
(10, p.285-286) found that 2,L-D could be used with a greater degree
of safety on peat soils than on mineral soils because the chemieal did
not leach dowmward into the root zons as rapidly where the organie
matter content was high, Timmons, sm.mm, and Webber (88, p.38-39)
pointed out the pessibilities of 2;&-13 as 2 pre-emergence treatment on
mineral soils after the last hand weeding of seed onions, Their in-
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vestigations showed that the onion seed crop was not injured provided
that the‘éyray was not placed higher than one to two inches on the
onion seed stalks, Kosesan (LS, p.6l) in 1950 reported that the
lighter, low-aromatic content oils and sodium acid cyanamide offered
promise for pre-emergence weed control in vegetables in the Willapetie
Valley,

3. Posteemergence treatment refers to any application of chemicals
made after the crop emerges. This requires a selegtive chemical that
will kill the weeds without harming the crop plants. Althongh most
of the vegetable crops are sensitive te the selective chemieals now
in use, a few crops can be weeded chemically without danger. In
1945, Wain (94, p.120), and Grigsby and Barroms (31, p.308) reported
the use of dilute solutions of sulfuric aeid for the control of weeds
in oaiem.. Shortly thereafter variocus workers found that weeds in -
carrots, parsnip, celery, and parsley could be controlled with
Stoddard's Solvent and some of the lighter oils (2, p.531=532; kL7,
p.l33; 95, p.h19; 83, p.u77; 81, p.8). Pendleton and Freed (66, p.1-5)
in the Willamette Valley and Dearborn (17, p.278) of New York found
that table beets could be weeded with saturated salt solutions., Po-
tassium cyanate has been successful in many parts of the United States
for weeding young oniocns bubt results in general have been somewhat
inconsistent (L8, p.L33; 38, p.50L). Fall and winter applications of
IPC have given excellent results for controlling unwanted grasses in
beet, cabbage, and onion fields in the Willamette Valley (26, p.7-8).
This material has also been used effectively in Utah in ridding onion
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sesd fields of wild ocats (868, p.21~22),

" Although the field of chemical weed eontrol has not been fully
exploved as yet for vegetable seed crops in the Willamette Valley,
results to date appear very promising and should in the future aid the
vegetable seed producer in solving the weed problem,

Diseases., ?agetabh_s grown for seed like other agriecultural
erops are .aubjeet to diseases caused by viruses, rmagi, and bacteria,
The presence or absence of disease frequently mm diffm
between profit or loss to the grower,

The lecation 491‘. vegetable seed-growing areas is often de«mm
by the seriousness of the disease to the host plant and whether or not
ﬂiameufrw seed (ﬁm be produced. The bean seed industry of the
intermountain zone, for example, developed in this region primarily
beeause of the absence of anthracnose and the rare oceurrence of
bacterial blight, Peas, likm“, were shown to be better adapted
for seed production in,this region than in others because of treaedu
from such destructive diseases as aseoehﬁn blight, bacterial blight,
and anthracnose (7, p.8-18). Cabbage seed production prospered in the
sngit Valley in northwestern Washington because the climate was such
that seed could be produced free of blackrot and blackleg (67, p.829;
75 p.18). The growing of table beet and spinach has not been suceess-
ful east of the&mécmmtaimbmmafthemmm
disease which is carried by the beet leaf hopper, an insect commonly
found in sagebrush areas. The virus disease, western aster yellows,
has already become limiting to seed production of carrot and lettuce
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in some parts of Califarnia and Idaho (7, p.18-19).

Disease Problems of A disease survey by McWhorter, et al
the Willamette Valley.  (55) in 1942 showed that Oregon was

nearly free of diseases which were limiting production in old, estab=
lished seed-growing centers, That diseases were a major factor to
eantwd with, however, was evidenced by the initiation of a cooperative
vegetable seed disease project, in 1942, between the Bureau of Plant
Industry, Soils and Agricultural Engineering, and Oregon State College,
Farm Crops Department (L1, p.20).

Fortunately, plant diseases have not as yet seriously affected
the majority of the vegetable seed erops in the Willamette Valley, 4
large nunber of diseases are present but seldom become limiting if
reasonable precautions are taken to prevent them, On certain occa-
sions, however, if these preeautions are overlocked, diseases can become
quite destructive, Onion mildew, perhaps the most important disease
for any one seed crop in the Willamette Valley, can develop to such
proportions as to cause serious economic losses as shown in Figure 5L
Root-rot organisms are often destructive to biennial seed crops like
table beet and therein create one of the most important problems facing
producers of this type of crops. Certain leaf, pod, and stem diseasaes,
like leaf spots and ring spot, have been noted on some of the crucifers
but seldom in epidemic propertions, Seedling diseases caused by
damping-off orgaenisms have caused occasional loss of ataxﬁs, especially
for the mbitﬁ as illustrated in Figure 52, table beet and spinach.
Hew virus diseases like virus yellows of table beet have been reported
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An onion seed field in the Willamette Valley infected with
Downy Mildew (Peronospora destructor). This disease is most
prevalent in lowland areas with poor air drainage, and when

present weakens the stems and causes considerable loss from
lodging.

Cucumber variety experiment showing stand irregularities
due to damping-off disease organisms. Note difference
in varietal susceptibility to damage. Experiment was
abandoned because of irregular stands,



in recent years. It is the opinion of pathologists that this group
of diseases may in the future become a serious problem in the Willame
ette Valley, |

Disease Plant disease control is largely prevention and to

Control. be effective must be started before the disease
becomes established., Because of the diversity of disease organisms,
control measures vary widely depending upon the nature and life re~
quirement of the organism involved (23),

Control of diseases like soft rot or Sclerotina rot, which cause
decay of food storage organs, can be attained by modifying the en-
viromment of the organisms, This is accomplished by taking proper
precautions at harvest time and éaring‘the storage peried, All
bruised and injured roots should be sorted out and discarded, Sound
roots should be elean when entering storage and then stored under
sanitary conditions where temperature and humidity are carefully
controlled (2, p.8-9; 102, p.3-53 100, p.3; 10k, p.6).

Control measures for diseases which cause damping-off of seedlings
should be directed at reducing the injurious effect of soil-inhabiting
and seed-borne fungi (57, p.1-6). These fungi produce mycelium that
penetrate young tissue and unless protection is given to the young
developing seedlings, heavy stand losses can be encountered, Ubserva-
tions have shown that losses are particularly severe on cold soils
where plants are retarded in growth for a long period, Seed treatment
with various fungicides has usually given good control and should be
practiced whenever planting vegetable seeds, Gould (29, p.39) in
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western Washington showed that 17 out of 19 vegetable crops gave
significant increases in plant stand after seed treatment. Only kale
and celery failed to give improved stands,

Diseases that affect the hest plant so as to interfere with
procurement of water and nutrients fram the soil, such as Sclerotina
stalk rot in cabbage, and those that destroy photosynthetie tissue of
the plant, such as leaf spots of cueurbits and the erucifers, must bc
avoided or restricted by rotation, sanitation or spraying.

The use of disease-resistant wiatiaa is the prineipal means of
control for diseases like the viruses that interfere with the trans-
location of plant food (73), Where suitable varieties are not avail-
able other stringent precautions need to be taken, If inseet vectars
are responsible for spreading the disease, it is mandatory that the
susceptible crop be isclated from the source of Meetiaa at a distance
beyond the range of the vector, Pound (67, p.11=1k) in northwestern
Washington found that the serious cabbage disease, mosaic, could be
controlled by isolating the phnt. bed several miles distant from the
old infected fields, McWhorter (Sh, p.8) pointed out that carret,
spimh%celmuhmﬁn«abapmwmvwm
parsnips which often carry the western aster yellmvim.

Crop rotation has Mhmﬁemﬂl as an important means of
controlling certain plant diseases, The longer the rotation, the
better is the chance for elimination of plant disease organisms from
the soil, Care must be taken to aveid following a susceptible crop
with another which is liable to be attacked with the same disease,

Plant-beds of biemnial erops should be located on clean land and
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at a safe distance away from old, diseased fields, Only healthy plants
should be transplanted,

Good sanitation is a very important aspect of disease control.
Prompt removal and destruction of the diseased plants as soon as they
are noticed, aids in the prevention or spread of diseases, Badly
diseased fields should be harvested as soon as possible, the crop
refuse removed and burned and the soil then plowed deeply. Strict
sanitation is sometimes difficult because of the cultural requirements
of plants, Ring spot disease of cabbage, for example, is controlled
by plowing under diseased plant refuse before transplanting the new
crop. This presents a difficulty with Ballhead varieties which are
transplanted in August, at a time before many of the old, nearby seed
fields can be cleaned up,

Crops and weeds growing in nearby fields and waste places should
hov checked for disease. They serve as a source of imnoculum if they
are infected with the same disease as the main crop and are not con-
trolled,

Other precautions such as the use of disease-free seed, roguing
plants that show symptoms of virus disease, choosing proper locations
for seed growing, the selection of healthy root stocks, and timely
spraying and dusting are other precautions which aid in controlling
diseases (Sh, p.2-5; 56, p.1-3).



DISCUSSION

This study of the economic and produection factors affecting
vegetable seed culture in the Willamette Valley has emphasized the
basic impertance of preducing meximum yields of high quality sesd,

As the public becomes more quality conscious and demands better seeds
more attention will be focused uwpon this latter critical consideration,

One of the first steps necessary to obtain quality production is
to start with a suitable supply high quality stock seed, Seed éen-
panies usually furnish the stock seed or planting material to the seed
farmer with whom they have seed acreage contracted. In so doing, they
assume responsibility for the maintenance of high quality planting
stocks, '

The general procedure for the development of stock seed suitable
for planting has provoked mach discussion and thought in the past,
Seed companies are generally in favor of doing their omn breeding and
development work for new varieties. ant‘ of the larger seed companies
have their own plant breeders, facilities and testing grounds to carry
on this work., As a result, each seed company has developed and pramoted
its own varieties, to the extent that a chaotic miem situation
exists at the present time, The continual addition of new varieties,
either real or so-called, adds to the confusion from the ’tMpom
of the consumer and the seed producer as well, The progress made by
federal and state plant breeders in the southern states in the develop=
ment of superior, disease-resistant strains in recent years is worthy
of note as it relates to quality improvement in vegetable crops.
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As soon as a new variety is developed and tested seed supplies
mst be increased to meet the need, This can be accamplished either
under state seed certification programs or by the seed companies in
their regular eontract operations (39). Seedsmen maintain that they
are in a better position to produce high quality steek‘ seeds than are
state certification agencies because of their direct control ef the
erop under the contract arrangement, Also, seed firms have been
generally opposed to the relinguishment of their breeder seed to state
certification agencies,

Seed eompanies vary in their standards for producing stock seed,
Some tend to be very strict in their requirements for genetic purity
and type whereas others with lower merchandising standards are more
lax in_ t&eir quality requirements, 7

Certification of vegetable seed erops by state agencies has met
with varying degrees of success depending upon the demand for the‘
variety and the adequacy of the certification rules, Some states have
found it desirable to turn over their foundation seed stocks dmhped
by federal and state plant breeders to commercial seed companies far
further increase, This has been necessary where there is a reluctance
on the part of the seed growers to produce a variety for which they
do not knmr the market demand, Canadian seedsmen report success with
a plan whereby the Vegetable Experiment Station maintains foundation
seed stocks and then makes these available to the seed trade for seed
production purposes (11, p.9=32)., The use of the taumatioém seed
is not eompulsory and for that reason does not suppress the use of
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varieties which individual seed firms may wish to develop and promote.
The vegetable seed industry of Holland has certain characteristies

that are warﬁ:y of note as they relate to seed quality, The broad
aims of their program ares (1) to encourage plant breeders, especially
private ones, to develop improved strains, (2) to prevent multiplica-
tion of inferior strains,and (3) to indicate to the users of vegetable
seeds the varieties which are most suitable for their requirements
(62, p.532), The Horticultural Plant Breeding Institute of Holland
publishes a deseriptive list of varieties and gives official recogni-
tion to those which are superior. Only these which have been theroughly
tested in field trials and found superier are eligible for seed pro-
duction. All of the vegetable seed produced is subject to inspection
and testing by an official erganization whose membership consists of
seed firms, wholesalers, exporters, and retailers. The main function
of this organization is to inspeet and test for varietal purity and
authenticity based on the official descriptive list., This plan dees
not suppress the initiative of private enterprise but still providesa
means for keeping the user of vegetable seeds informed as to the best
varieties for his purpose, If such a program as this were adopted for
the United States, the main disadvantage would be the high cost in-
volved in an extensive testing program because of the widely varying
environmental eonditions of this country. The plan, nevertheless, has

a great deal of merit and should be more fully considered by the
American Seed Trade and the Hortieultural interests of this country.

Such a program, if administered correctly, would do much to clarify



i HTS
the variety problem and thereby simplify vegetable seed production .
for the Willamette Valley producers,

An appraisel of the various factors indicates that the future of
the vegetable seed industry in the Willamette Valley will depend
chiefly upon world-wide and national economie considerations and the
extent to which large garden seed companies shift their production
from old established areas to this area,

Tt was pointed out that after World War IT imports of small seeds
Trom European countries assumed considerable significence. The under-
lying reasons for this were numerous, the net effect being that pro-
dmtia;: in the United States and the Willamette Valley was greatly
curtailed, The recent ECA (Economic Cooperation Administration) pro-
gram had an adverse effect on the garden seed industry in the
Willamette Valley, The cbjective of this program was to make western
European nations self-dependent, to promote trade with each other and
to sell to us to gain dollars, Since western Europe had been tradiw-
tionally a producer of garden seeds a quick restoration of this
industry was noted, With this and the devaluation of practieally all
currencies in the world in relation to our currency standard it was
easy for these countries to sell to us but difficult for us to export
to them, During thg same time our labor and supply costs remained
high, and prices were forced to a high level in order to meet the
competition of other erops which were mpp@tod under government mice
suppart programs. Also, impart tariffs which have always been very
nominal, were reduced to the point where these were of minimum sig-
nificance. All of these factors combined to make the foreign seedsman
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a vital competitar to the Willametie Valley producer of small seeds.
In spite of these unfavarable relationships, foreign competition hes
not completely replaced domestic small-sesd production, Two reasons
probably account for this situation, In the first place, mechaniza-
ticn has made it possible for the Willamette Valley farmer to offset
the cheap Furopean lsbor for certain crops., Secondly, many of the
Anerican wholesalers are reluctant o buy foreign seed because of its
inferiar quality and because of a preference for Ameriean varisties,
The extent to which the Willamette Valley farmer will contimue to
produce small seeds in the future, therefore, hinges mainly on two
basie concepts: (1) the degree of mechanization which the farmers are
able to achieve and (2) the ability to produce high quality seed,

It has been pointed out previously that the Willamette Valley
has an ideal physical enviromment for the production of many kinds of
seed, Also, Willamette Valley farmers are seed-minded and have ex=
hibited unusual talent for developing machinery for specialised
purposes. The extent to which the larger, well-gstablished seed
companies will uproot and shift their production from other statés to
the Willamette Valley is difficult to prediet since it is impessible
to foreses what production problems might be encountered in the other
areas. A shift to this area has already been noted in the case of
vine seed erops where one large company has transferred nearly all of
its production from eastern Oregon and Idaho in order to escape the
disease hagard encountered there,

It should be re-emphasized that many possibilities and eppertuni-
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ties for small seed production exist in the Willamette Valley., Only
during times of national emergency, however, is there a high degree
of probability for the development of a large-scale and extensive
vegetable seed industry in this area,
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SUMMARY AND CONCLUSIONS

A study was made of the various economie and production factors
that affect vegetable seed production in the Willamette Valley, Oregon.
This was prefaced by a brief histerieal sketeh of the development of
the vegetable seed industry and a diseussion of the emvironmental
features of the Willamette Valley, Oregon's leading vegetable seed
produeing area. Data from certain cultural and fertilizer experiments
condueted at Corvallis from 1948 to 1950, inclusive, were presented.

The study indicated that the factors of supply and demand through
their effect on vegetable seed prices have exerted the strongest in-
fluence on the development of the vegetable seed industry. This was
true even though the envirommental, physical, and human resources of
the Willamette Valley favor seed production of many small-seeded
vegetable crops, Cost and resource requirements of the vegetable seed
enterprise are such that many farmers could readily handle more acreage.
A strong deterrent to any unwarranted expansion, however, is the con-
tract operations of the seed companies,

Import data showed that European countries, prior to World War ¢
supplied most of the domestic garden seed needs, especially those k:lnﬁa
which ean be grown partieularly well in the ﬁillanet%e Valley. During
World War II when imports were cut off, a rapid expansion of the
Willamette Valley vegetable seed industry occurred because of a greatly
stimulated domestic and foreign demand which created relatively favor—
able prices for vegetable seeds. After World War II demand slackened,
imports inereased, and the vegetable seed industry declined to its
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pre-war level when less than 1000 acres of vegetable seeds were being
contracted each year. Foreign competition inereased markedly for small
seeds after World War II but to a lesser extent than prior to 1940,

Export data for garden seeds showed that exports have never been
of any great significance to the Willamette Valley producer exsept
during tht War years,

A study of the production factors revealed the fact that the
vegetable seed industry is a highly specialized business and mist be
handled by seedsmen and farmers who possess personal qualifications
that adapt them to this enterprise,

The prineipal production factors that affect the yield and
quality of seed produced and/or the efficiency of production are:

1,

Iaolatian requirements tea' eress-llimta;d grops, Dis-
tances n ot ’ [ tame or wild species
growing nearhy with which craesing is likely must be
adequate so as to prevent genetical deterioration of the
seed crop, Suggested isolation requirements for the various
crops are given in the text,

2, s&ghl facilities and[er equipment. Ordinary farm
mac. ean be used interchangeably for most vegetable
seed erops., Where specialiged facilities and costly
planting, harvesting, or processing machines are needed,

seed eompanies usually furnish these to the seed growers.

3., Kind of ¢ and variety. Various crops and their vari-
eties differ widely in adaptation and in seed-yielding
ability. The beet and spinach groups, the crucifers and
certain members of the cucurbits along with onion and
parsnip are well adapted for seed production in the Willan-
ette Valley, Some varieties may yield twice as much as
others of the same kind, Contract prices do not always
reflect these differences,

L. Soil type and muTn . Productive river-bottom soils
such as the Cheha series, and the well-drained bench
land soils of the main valley floor such as the Willamette
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6.

7.

8.
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series are preferred to the heavier or upland soils,
Cropping and soil management practices should be aimed
at the frequent renewal of large quantities of organic
matter,

Supplemental irrigation., Supplemental irrigation is
essential for many biennial crops where it is necessary
to establish plant beds and to start the transplants,
Irrigation makes possible maximum seed yields for all
the vegetable seed crops, especially where fertility
levels are high and for erops that make their maximum
moisture demands during the summer months,

Fertilizer requirement of crops, Vegetable seed crops
respond to higher levels of commercial fertilizer than

do ordinary field crops. Nitrogen is the key element

for vegetable seed production and amounts up to 180 pounds
of nitrogen per acre have given significant seed yield
inereases for irrigated cabbage, turnip, and cucumber,
Approximately two-thirds of this amount is needed to
produce optimum seed yields for onion, mustard, radish,
and similar crops, Other nutrient deficiencies exist
occasionally but are seldom seriously limiting,

Cultural uirements of crops. These vary widely for
different crops and their varieties and unless fully met
often mean the difference between profit and loss to the
grower. All of the vegetable seed crops respond to good
care and clean culture. All crops require nearly ideal
seedbed preparation, shallow cultivation, timely plant=-
ing, and/or transplanting and proper spacing in order
to produce maximum seed yields,

Pests, Insects, weeds, and diseases, in the order named,
are a serious menace but fortunately can be controlled
for most of the erops. : :

Seed crops are vulnerable throughout their life span to
insect attack, with flea beetles, aphids, ped borers,
thrips, and lygus bugs being the most bothersome. The
various insect pests and their respeegtive control measures
are given in the text according to crop.

Weeds constitute a serious problem in the early stages of
erop develepment, in early spring for field over-wintered
biennials and in the later stages of erop maturity.
Cultivation is the prineipal means of weed control, with
chemicals offering a bright hope for the future,

Diseases have not been a serious limiting factor in the
Willamette Valley provided reasonable precautionary
measures are taken to prevent them,
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From this study it may be eoncluded thats

1.

2.

3.

L.

The Willamette Valley is well suited for the production
of many small-seeded, cool-season vegetable crops for
seed purposes and is fully eapable of supplying large
qmtitms of garden seeds, ‘

The economie factors of supply and dmnd are mast limit-
ing to the expansion of the industry sinee they determine
the alloeation of the farmers' rescurces of Lmé, labor,
and ecapital.

The future of the vegetable seed industry in the Willamette
Valley hinges on: f(a) ability to mechanize so as to be
able to compete with cheaper foreign labar, (b) ability

to eontinue to produce optimum yields of high quality seed,
{e) the extent to which old, established seed firms in
other states will be forced, on account of diseases or
other factors, to transfer their production to the Willam-
a%c?allq, aﬂd (d)mm afgarémsm

More fundamental mmh and study is mdnd to help tho
growers solve their production and marketing problems,
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19___ CROP
SEED GROWERS AGREEMENT

An agreement is hereby made by and between

of party of the first part, herein referred
to as the grower, and party of the second part, herein referred to as the com-
pany, covering the planting, culture, harvest and delivery of a crop for seed purposes, subject to the terms and conditions set forth
in the following paragraphs.

The grower agrees to properly prepare ... acres of suitable soil for

and to plant on the same at the proper time only the stock seed
furnished by the company and thereafter to properly cultivate and care for the crop and when matured to harvest cure and thresh

the seed and deliver the entire crop to the company at

The acreage covered by this agreement is located in Sec.. Township

County and the crop is to be grown for the crop year of 19..........
The grower further agrees to use his best efforts to prevent cross pollination or hybridization of this crop by preventing as

far as possible the planting for seed purposes any other crop of the same kind or specie within forty (40) rods of the above

mentioned acreage and to destroy any stray plants of like nature growing within that area before they come into bloom.

The grower further agrees that the “stock seed” furnished by the company and used in planting the above mentioned acreage
as well as the entire crop produced therefrom shall at all times be and remain the sole property of the company unless otherwise
provided for in this agreement.

The grower further agrees to allow the fieldmen of the company the right to enter the field or ﬁplds upon_which. this_ crop
is growing at any time for the purpose of inspection and rogueing or destroying any off-type or undesirable plants which if left
to mature would reduce the value or quality of the resulting crop.

The company agrees to furnish sufficient stock seed to plant the above mentioned acreage in exchange for which a like amount
of seed is to be taken by the company from the crop delivered in payment for the same.

The company is hereby authorized to clean or re-mill said crop to properly condition it for resale as seed and to pay for the
same on the basis of dry, recleaned seed which must have a germination of at least 85% and a moisture content of under 10% to
be acceptable to the company. No charge is to be made against the grower for processing and cleaning.

The company shall not be required to accept or pay for the crop produced if it is delivered in a condition which would make

it unfit for seed either because of low germination or any other condition which would prevent its ready resale as first class
seed. The company shall be the sole judge of the acceptability of the crop for seed purposes and its decision shall be final, it
being agreed that in the case of a dispute over the vitality of the seed the test of the United States Department of Agriculture
Laboratory at Corvallis, Oregon, shall be accepted by both parties as final.

The company agrees to either furnish the sacks required for shipping the crop or return the sacks if furnished by the grower.

In case the quality of the crop is such that it cannot be put in suitable condition for Seedmans use, at a reasonable cost, or
because of low germination, the company is hereby authorized to refuse to accept the same in which case the grower is to be so
notified in writing and the title is to revert back to the grower upon receipt of such notice and the grower is to reimburse the
company for the stock seed used as well as any transportation charges that the company may have paid on the crop and to re-
move same at once from the premises of the company or receiving warchouse. If within sixty (60) days after mailing such notice
to the grower the crop remains uncalled for, the company is authorized to dispose of the same in any manner without obligation.

The price to be paid the Grower for the clean seed resulting from the crop grown and delivered on this agreement is to be

... per pound for a quantity not to exceed ....... pounds per acre. Payment to the Grower for the seed de-
livered within the aforementioned quantity shall be due as follows: One third (as near as can be estimated) when delivery has
been completed and the balance within sixty (60) days or as soon as cleaned and tested.

It is agreed that in the cvent the crop yield is in excess of the aforementioned quantity that the balance of the crop will be
consigned by the Grower to the Company until sold. The price for the surplus is to be mutually agreed upon at the time of sale.
The Company is hereby given the option to accept the entire crop at harvest time on the above payment terms.

Dated and signed this ... .. day of 19.
By
The Grower
Address
By.
Land Owner
Address

Fig. A Fo T s N P . ; L

f1gs Lo Lommon type of seed growing contract used by one
of the leading vegetable seed companies of the
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CONTRACT TO GROW
SEEDS

IT IS MUTUALLY AGREED this...

Stock No...

.day of............. rereresessenneey 194......, Dy and between

hereinafter called “The Company”, and
of

County of. , State of

hereinafter called “The Grower”, the owner or operator

of that certain real property known as.

about

State of

.miles from....

Upon receipt from "the Company of Seed Stocl.( the G

, situate on

in the County of

as follows:
rower agrees to plant at the rate of............pounds per acre,

in the proper season of 194......, on good, clean land situated on the above described premises as follows:

Approximate Acres Variety

Rate of Payment

@ per Lb.

The Grower also agrees not to plant any of the said crop within.
feet of any other crop of the same species grown by the Grower or a
without tln Company’s written consent; when two or more varieties are being
Eraw'n keep the different varieties separate and distinet at all times and in

arvesting to mark Dlnnly all bags with labels and tags and other information
to the s in g g to leave a separation

of at lea: feet between each variety, such intervening land to be planted
to a erop which will, so far as practicable, prevent the vines, plants, or seeds from
being blown from one variety to another, particularly at harvest time; to keep the
crops free of all weeds and weed seeds, particularly at harvest time; to properly
cultivate and eare for the crop and harvest the crop when ripe; to thresh and
clean the same as well as possible with ordinary farm machinery, and immediately
deliver the same to the Company ; to pay the Company for the full amount of stock
seed furnished at contract prices in the event of partial or total erop failure; and
in the event of partial crop failure, however, the Grower agrees to perform this
com completely, irrespective of the amount of seed which he may be able to
[ -

The Company agrees to furnish seed stock as above set forth and tags and
labels for marking the seed raised, and bags for delivery, but the Grower will be
responsible for any loss or injury to said materials, all of which will be charged
to the Grower, the charge to be refunded to the extent said materials are returned
in good eondition,

The Company agrees to pay the Grower for raising, producing, harvesting
and delivering said and for the performance of all other obligations of the
Grower hereunder a sum equal to the total value at the rate hereinabove provided
of all uthfm:wry seed delivered by the Grower, less any deductions which may
properly be made for seed stock furnished or otherwise provided herein. Said pay-
ment shall be made within thirty days after the completion of a satisfactory germi-

nation test by the Seed Laboratory of the State of. Dept.

of Agriculture, which test shall show a germination of not less than 90%,
h being accomplished the said seed shall be accepted by the Company as hav-

whiel
ing fulfilled the requirementl of this contract in respect of germination. Such

dellvery shall be f.
f the seeds dellve.red by the Grower are, in the opinion of the Company, in such
eondluon or of such quality that they will not germinate as so provided, or if said
have been mixed with other varieties or identification lost, or if there
shall be uny excess of any foreign matter, or if they shall be in any other respect
unfit for sale as seed, and if, in the opinion of the Company, further recleaning,
milling or handpicking will be impractical or ly costly, the C shall
have the right to reject said seed or any part thereof, and the Grower shall be
entitled to nmo compensation whatsoever hereunder for seed so rejected and the
Grgﬂrcr all the C for seed stock furnished and
other d or

1l splits, damaged seeds. or other material removed from seed to make it, in
the opinion of the Company, suitable for seed purposes, shall be the property of
the party removing it.

The Company shall have the right to remove from the growing crops and
destroy all plants that are untrue to type, mixed, or which would, in the opinion
of the Company, injure the product for seed purposes.

Title to all seeds delivered to the Grower hereunder and to all crops resulting
therefrom or grown as herein provided shall remain in the Company, the Grower
acting as bailee with respect thereto, and the Grower shall have no right, title,
or lien thereon or therein.

Only such stock seeds as shall be furnished by the Company shall be planted by
the Grower, and the equivalent thereof shall be deducted by the pany from the
crop delivered hereunder, and the Grower shall receive no compensation therefor.

The Company and its agents and representatives shall at all times have access
to the premises on which said s are being grown for the purpose of inspec-
tion or performing any of the acts herein contemplated to be performed by either
party, and the Company or its agents and/or representatives shall not be liable
for necessary damage, if any, to the general crop resulting from such work.

The delivery to the Company of seed grown shall not be considered as an
acceptance of the same or as satisfaction of the obligation of the Grower here-
under, and all risk of loss, damage, or destruction of the crop shall be borne by
the Grower until the Company shall give him notice in writing that the seed de-
livered h: to the tests h d and is y and
accepmble to the Company

Any indebtedness of the Grower to the Company shall be repayable on demand
with interest at the rate of 6% per annum and may be deducted from the amount
herein provided to be paid to the Grower.

All the work or obligations to he performed by the Grower hereunder shall be
strictly in accordance with the instructions of the Company and to its satisfaction,
and if at any time the Grower shall neglect, refuse, or for any reason fail to carry
out the instructions of the Company, the latter shall have the right to take such
uction as may be necessary in its opinion properly to care for, harvest, and deliver
the crop, and otherwise to perform the Grower's obligations under this contract,
and all cost and expenses thereof shall paid to the Company by the Grower
upon demand.

All acts and things herein agreed to be done and performed by the Grower
shall be at the Grower's own expense and cost.

The Grower shall at all times act as and be deemed to be an independent con-
tractor and shall have full authority and control over all of his employees, and all
debts, obligations, or liabilities incurred or contracted by him shall be paid and
discharged by him. and the Company shall not be charged therewith or be in any
way liable or responsible therefor.

The Grower shall promptly advise the Company of any attempt to dispossess
or deprive the Company of its ownership of the stock or the seed crop pro-
duced therefrom by means of an execution levy, attachment, or other legal process,
or by illegal means, personally or in cooperation with the Company to resist any
such interference with the Company’s ownership or title to said seed stock or
seed crop.

This contract shall be binding upon the heirs, administrators, executors, sue-
cessors, or assigns of the Grower, but no assignment of this contract by the
Grower, or by ion of law, shall be binding upon
the Company thhout its written consent.

IN WITNESS WHEREOF, this agreement has been executed by the parties
above named as of the day and year first hereinabove written.

By.

Grower

P. O. Address. A

Title.

In the event that the Grower is a renter and has agreed to pay crop rent on the above described land, it is hmby agreed between the Owner of the said land

and the Company
in the

that the Owner’s share of the payment for the crop grown under the above
above contract and on this¥quantity all terms and conditions of the above contract are to apply.

% of the total quantity harvested, is

By.

Owner

P. O. Address.

Title.

=
Q
(=
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Appendix Table I.

seeds for United States. 1939 to 1951 inclusive 1/

Total imports, exports, production, stocks on hand and domestic use of vegetable

o Total
bezigzing Total imports Total exports Total production Tokal wtodie domestic
July 1 |Large seeds 3/ Small seeds | All seeds |Large seeds Small seeds on hand use 2/

(100 pounds) (100 pounds) | (100 pounds) |(100 pounds) (100 pounds)] (100 pounds) | (100 pounds)
1939 - Sk, 98l L/ 16,553 1,13k4,895 103,965 1,554,880 1,863,213
1940 6,821 5,654 43,988 1,564,686 102,969 956,880 2,107,512
191 9,423 1,67 60,702 2,518,142 155,515 185,510 2,487,419
1942 7,632 1,730 88,028 3,123,483 208,369 622,140 3,028,716
1943 18,939 5/ 3,850 58,063 3,281,920 2Lk, ls0 846,610 2,834,676
9Ll 2,013 3,039 128,920 2,588,360 338,710 1,503,030 3,088,962
1945 6,359 L,651 175,900 2,031,540 219,930 1,217,270 2,605,150
1946 3,607 25,251 151,690 2,595,860 130,060 698, 700 2,528,038
1947 2,699 21,25, 71,260 2,354,4h0 1h4h,270 773,750 2,009,763
1948 7,213 18,009 48,710 1,693,354 113,246 1,215,390 1,863,372
1949 27,305 26,492 29,120 1,61k,6L40 136,020 1,135,130 1,943,817
1950 2,101 30,763 35,990 2,097,460 103,270 966,650 2,166,184
1951 2,05, 25,L52 34,650 1,972,940 95,130 998,110 1,925,9%

v

Domestic Commerce, United States Department of Commerce.

R

S

Total domestic use calculated by formulas
(Imports # production # stocks on hand) - (exports # carry out) = Domestic use.

Average imports for S-year period 1935-39 on calendar year basis.

Includes 17,41k (100 pounds) of horse beans from Mexico.

Large seeds include peas, beans and sweet cornj small seeds include all others.

Data from Agricultural Statistics, United States Department of Agriculture and Bureau of Foreign and

No information available on large seeds,

991



Appendix Table II,

167

Imports of various kinds of vegetable seeds in 100 pounds admitted into the United

States under the Federal Seed Act. 1/

Calendar Year beginning July 1
Kinds of year

vegetable seeds | 1935-39 1940 1941 19k2 1943 19hk 195 1hA 1947 1948 19k9 19%0 19%1
Artichoke - - - - - - 1 - 2 2 S 2
Asparagus - - - 24 19 - 72 L3 18 28 101 L6
mmﬁ - - - P & “ - - - - - -
Garden 102 26 310 80 13 6 111 1183 1281 322 251 215
Lima 22 1 - - 1 - - 77 Léuh 25850 - 2
Horse or broad L som L4572 1747h 1392 N 2k S8 532 1o 339 615
Runner - - - - - - - - - 20 - -
Beet, garden 2667 252 33 1 3 162 5 15 103 195 87 ~ L73 Lk
Broceoli 5 15 - - - - 8 13 9 10 17 b
Brussels sprouts 2 0 2 23 21 1 6 7 12 33 39 3L
Cabbage 3879 523 -8 - 197 L 300 L67 160 Su6 766 957 862
Cardoon - - - - - - - - - - 1 1
Carrot 149 16 13 2 sk 13 15 428 537 13 1 57 2k
Cauliflower 15 8l 1 - - - 3l 76 38 L7 70 Sk L8
Celeriac - - - - - - - 1 & 1 = 2
Celery - - - - - - 2 - - 1 - 2
Chicory 27 - 1 - - % 102 c1 70 73 33 3
Collards - - - - - - - - - 1 - - -
Corn, sweet® - - 8  L97  LéB i 17 N 2 107 2 -
Cowpea - - - - - - - - - 1 26 2
Cress, garden 1 - - - 1 1 23 1 9 257 107 7
Cress, water - - - - - - - 1 2 2 2 2
Cucumber i 8 - 1 5 8 11 15 239 57 Lo 18
Dandelion 1 - - - - - - - 1 N 1 3
Egg plant 1 - - - - L 2 3 3 1 3
Endive - - - - - 7 10 L 2 21 3 L
Fetticus (corn salad) - - - - - 7 23 11 é S 30 12
Kale 600 16 - - - 3 20 53 kit 247 265 L8  3L6
Kohlrabi 177 33 - - 1 - - 12 31 LS L1 23 h3
Leek I - - - - - b 6 5 32 13 2h
Lettuce 1 1 - S 1 - 29 1n 27 2 6L 11
Musimelon - 1 - 1 8 £ - ] 13 8 1 2
Mustard, cultivated €2 1 - - - 1 305 319 431 151  10% 993
Mustard, spinach - €0 - - - - 1 - 2 6 6L 153
Mustard, vegetable - 1 - - - - - 3 5 8 2 1
Okra - & - - - 1 - - - - - -
Onion 1788 1200 103h 1687 3068 2m1 1197 1048 388 670 881 789  Lo8
Pak-choi - - - - - - - 1 1 1 3 1
Parsley 886 9 - - 184 1 1 35 17 5 18 25 57
Parsnip 990 1 1 - - - 20 1 S g2 2L9 33 21
Peas, garden® 6b73  L325 2742 88 21 6305 3455 857 70Lh 866 1549 1221
Pepper 9 - 3 - - 6 - 3 12 L L1 9
Pe-tsai - 25 - 2 - 13 1 39 21 27 Lk b1
Pumpkin 38 L - - - - - 2 il 1 5 7
Radish 5990 1ko 3 8 - 67 82 393 1123 1890 2051 1016 361
Rhubarb 1 - 1 - - 1 - - 2 6 2 6
Rutabaga 721 118 (4 19 68 10 20 92 109 515 19% 90 125
Salsify - - - - - 3 - - 1 3 3
Sorrel - - - - - - 10 - 1 2 - 3
Spinach 30935 532 61 - - - 2846 21655 17072 11512 1352k 22422 18£28
Spinach, New Zealand 33 - - - - 2 L1 65 L3 75 37 129
Squash 2 3 2 3 - 1 b 9 51 2 122 9
Swiss chard il - - 202 - - 1 22 2 21 g6 90
Tomato 2l 1k 5 6 L 10 0 I 76 17 12 117
Turnip 6929 2509 36k 2 8 2 1 56  L32 1175 6112 225k 2291
Watermelon - 1 - - - - - - in 23 - 3 1
Total 98l 12475 1109k 9362 22789 052 11010 28858 23952 25222 53797 3290k 27:06

y Data from Agricultural Statistics, United States Department of Agriculture and Bureau of Foreign and Domestic
Commerce, United States Department of Commerce.

# Starred items are large seeds; all cthers are considered as small seeds,



Appendix Table III.

Average contract prices per pound and price indexes for six kinds of vegetable

seeds. Willamette Valley. 1940 to 1952 inclusive.
Table Beet Cabbage Kale Onion Parsnip Turnip Average

Ave. Price | Ave. Price | Ave. Price | Ave. Price | Ave. Price | Ave. Price price
Year price index | price index | price index | price index | price index | price index index
1940 1/ 12 100 75 100 12 100 35 100 15 100 10 100 100
191 1k 117 75 100 15 125 35 100 18 120 10 100 110
1942 25 208 70 93 20 167 L7 135 16 107 12 120 138
1943 31 258 100 133 25 208 8s 2U3 20 133 13 130 18L
1Lk 32 267 10kL 139 32 267 8s 243 22 147 15 150 202
1948 32 267 76 101 25 208 65 186 22 147 12 120 172
1946 25 208 €6 88 2% 208 S0 143 17 113 10 100 143
1947 23 192 62 83 25 208 0 143 19 127 11 110 1kl
1948 25 208 60 80 20 167 50 143 19 127 11 110 139
1949 23 192 58 77 2t 208 50 1L3 17 113 12 120 142
1950 25 208 c7 76 20 167 0 143 17 113 12 120 138
1951 25 208 sh 72 17 142 50 143 17 113 12 120 133
1952 30 250 60 80 20 167 0 143 19 127 13 130 150

1/ Year 1940 = 100.
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