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shcn the Amei'ican diet to be relatiTe]y deficient in nutierits. 

Nie Eoonciit hare recnethed a fifty per cent increase in the use 

or vegetables to overcome this deticieiy (52, p.211). According to 

nuti'itionists, vegetables are Important in our diet because they 

supply energy, protein, aM an abwIance ot s1ai* 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 a high piane and give it full recognition in our preeent day sg- 

ricultural planning prograi. 

Becauee agricultural leaders foresaw the pose ib ilities of a new 

and prnising vegetable seed industry for the farmers of Oregon, the 

Farm Crops Department of the Oregon Agricultural Experiment Station, 

in l912, in cooperation with the United States Department of Agri- 

culturo, Bureau of Plant Industry, Soils and Agricultural Engineering, 



initiated a vegetable seed researeh program. The research c*jeøtivea 

were aimed prariiy at solving production prthlems that were confront- 

ing producers of these specialty oroD8 This cooperative arrang ement 

operated until 194S, after which tine the research program became the 

sole responsibility of the Farm Crops Department and continued until 

l9O. 

It was the writer 'e privilege to have had the opportunity to 

serve as leader of this project train l917 to 19h9, inclusive The 

information presented is based mainly on the knowledge and experience 

obtained in the conduct of three years of experimental work and in 

association with seed company representatives and producers in the 

Willamette Valley during that period or time. 

The primary purpose of this study was to a]e the various 
factors affecting vegetable seed production in the Willamette Valley. 

Because the cc*plexity 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 ai2ysis was 

made with the purpose in mind of emphasizing principles and making 

cerVidn suggestions and recosnendations which are applicable to 

vegetable seed production in the Willamette Valley. 
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XPER.tMENTS WflH VEGkBI SEXED CROPS 

As previously pointed out the backgrouth Lor this study was based 
mainly on three years of ezperinental work with vegetable seed crops 

in the Wiflarnette Vafley. Experimental data £rn vegetable seed ex- 

periments carried on at Corvallis are presented. Only a amafl portion 

o! the vegetable seed research data is irc1uded, and that presented 

is 1imit1 to those experiments which illustrate certain points dis- 

cussed nuder the section "Analysis of Production Factors Affecting 

Vegetable Seed Product1on. Sua29 tables of the data are shn 
along with the statistical analyses for each experiment. The raw data 

for all of the experiments included can be fm1 in the Experiment 

Station Annual Reports of the Vegetable Seed Project for 1968, l919, 

and 19S0. 

SCOPC AND NATURE OF EWRIME1?S 

During the years l9LiS to l9O inclusive, a total of 60 experi- 

mente were initiated, Fifty-two of t hess were carried through to 

conoletion, Thirteen experiments were conducted with cabbage, ten 

with cucumbers, nine with onions, five for' table beets, tour each for 

mustard and turnip, three for squash, two for spinach and one each for 

radish anI pumpkin. In these experiments slightly er 1800 plots 

were planted, cared for, harvested, and processed. Yie]i and other 

pertinent data were obtained therefrom. 

Moat of the experiments coructed were either fertility or 

cultural experimente since these genera]. problems were of primary 



LOCATION OF XREN1S 

AU the vegetable seed research was carried i at three Central 

Agricultural Ezperiment Station 1ars.sthe East farra, the Leie-Br own 

river-.bottow soU, moatly of the Chehalis sandy loam type but cpxite 

variable in ita soi]. characteristics Sprinkler irrigation facilities 

were available on this farm and were used throughout the conduct of 

the experiments . Experiments on this farm consisted prirnarily of the 

spring planted crops since previou experience had shown that the 

flood hezard rexxiered this faz,n unsatisfactR'y for precise trials with 

field, over-wintered crops. 

The Lewis-Brown farm is characterized by a snewhat heavIer soil 

than the East farm ai is predcthataiy a Chehalis clay lo type. 

This area, although subject to flooding, is a little higher in eleva- 

tion then the East farm and, therefore, is less hazardous for over- 

wintering crops such as cabbage and onions . Irrigation facilities 

were also available on this farm and used whenever needed. 
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Fig. 1. General view of vegetable seed experimental plots at the East 
Experimental Farm, July 20, l9Li9. 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 drifl. 

Note firm, finely worked seedbed condition and sprinkler 

irrigation system. Both are essential for good plant 

emergence. 



The vegetable eed experinzenth at the lrslop Âgrono farm were 

PERD1EN AL TECHNIQUES AND MEVIODS 

Because of the extremely limited amount of vegetable seed re- 

'1ot $ize and Shape. Plot size and sIpe varied with the crop 

and conditions of the experiment but, in general, long, narravi, and 

relatively small-eized plots were used. 

The usual plot longth ranged from 20 feet for the closely-spaced 

crops such as cucumber, radish, spinach, turnip, and mustard to 2 

feet for the more widely spaced crops such as cabbage, parsnip, table 

beet, squash, and pwnkin. During the first year of experimental work 

longer plot lengths were used but experience soon shovied that it was 

necessary to reduce the length of plot t O that which was better 

adapted to the type of small-plot equient available and which could 

be handled efficiently on a small-plot basis. 

Itovi width arxi spacing of the plants in the row varied according 

to the crop and apoxiited those in general use by vegetable seed 
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rer throught the Willaniette Valley. Three-row plots were used 

wherever land area pernitted, with only the middle r being harvested 

for seed yte]ì. A three-foot row width was used for cucuner, onion, 

spinach, Chinese cabbage, ai table beet whereas two-foot row Widths 

were Ewp:Loyed for mustard, turnip, radish, ard spinach. Sumnr squash 

was ylanted in rows spaced three and one-ha1t feet apart while Winter 

squash types were planted in rc*s spaced five ta six feet apart. Cab- 

bags was transplanted in rows five feet apart. 

Plots were always rlanted to a distance at least one Loot beyoM 

both erna of the plots and the border plants removed iinmediate]y 

before harvest, 

Trtsplanting . Uethod of seeding and transplanting 

varied according to kind of crop and equipaent available, Seeding was 

always iade shaUcly on a well-prepared, firn, itoist, weed-free 

seedbed. 

The small-seeded crucíier crops and spinach were seeded With a 

Planst-Junior drill as shown in Figure 2 Where large experiments 

with one variety were involved, a conventional four-row 1lanet-Junicr 

drill pulled with a tractor was used advantageously. One outside unit 

was dismantled in order to facilitate irniform spacing of rors on a 

three-row plot basis. 

Seeds of crops like cucumber and talle beet were weighed out for 

each plot and seeded with a nursery V-belt planter as shown in Figures 

3 and i oï, were planted with an ordinary grain drill as illustrated in 

Figure S. 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 individua], 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. b. 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. . Seeding cucumbers with a grain drill, an ideal inplemt 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. 



eounte out foi, each plot arid p1a'ited with. the V-belt planter. Squash 

and t!pkin were planted in hills and shortly after energence were 

thinned to a uniform stand of three plants per hill. Cucuabors were 

1ikewie thinned but to a pecing of three or four inches betwee . n 

plants in the r. 
At tranp1anting time plants of crops like cabbage were lifted 

oareful]r from the plant-bed so as to insure the root system as little 

as possible and were then transplanted as shorn in Figure 6. Exposed 

roots were kept noist ai riien temperature ccditions were aboue 

normal, one-half of the top growth was removed in arder to reduce 

transpiration loss. Suppliental irrigation as used to provide 

moisture to the plants imnediately following t'arplanting in 'der 

to insure the best possible plant iirvival. Onion bulbs were trans- 

planted as shwn in Figures 7 and 8. Table beet roots were trans- 

planted into a deeply-w'ked soil similar to cabbage 'with care being 

taken to set the root ern eren with the 'ir level, Off-type, 

diseased, and otherwise non-uniform bulbs or roots were discarded 

before planting. 

Eertilization. Method of application of the various fertilizers 

used in the experiments differed with the kir1 of fertilizer, season 

of the year and whether or riot irrigation facilities were aval laie. 

When fertilizer materials were applied as a uniform application 

for all the plots in a given experimnent they were usual],y broaicast 

uniformiy over the entire area and worked into the soil during the 

final seed-bed or plant-bed preparation operations. 



¡bi ,, ,1J 

Fig. 7. Hand-planting of onion bulbs for seed production pirposes. 
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. 
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Wher4ye1' phosphorus, potasslwa, oi' sulfui' pere the 'variab1e 

fertilizer nutrients, these materials were side'.di'esse on in banda 

with a V-be1t nurser-y planter three to four inches to the side o the 

row and to the sane depth (Figures 14. Nitrogen was applied in the 

saxe nanner except during ear1y spring when soil corxuitiona woi14 not 

permit the use of equient and when rainfall could be depended upon 

to leach soluble nitrates into the root zone. Under these conditions 

nitrogen was broadcast in bands beside tI rows as shomi in ligure 9. 

The sante procedure aø !oiled tor su.r applications of nitrogen 

where irrigation facilities were available. 

When calciuni or boron were the nutrient elements being tested, 

the oarrierí; o these elenienta were broadcast even]y aver the plot 

soil surface and then rotatilled in to a uniform depth. 

The source of each of the plant nutrients fox' all the fertility 

experiments was as follws i 

Nitrogen - Anmoninnt nitrate, sodium nitrate, 
annionium sulfate1 

Phosphorus - Treble superphcspkte 
Potaasiui - Pota.sium chloride 
Lixiie - Ground limestone 
Sulfur - Gypsum 
Boron - Borax 

1Anmionium sulfate was rarer used when testing the effect of nitrogen 
alone. This raaterial was used only when a uniform application of 
nitrogen and sulfur was needed for all pots. 
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Fig. 9, Broadcasting fertilizer in bands on a cabbage spacing experi- 

ment in early February. Soil was still too wet to use 
conventional side.-d.ressing equipment. Note good survival of 

somewhat undersized pl2nts. 

Fig. 10. 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, 



were ezpoaed in the middle of the sedbead, Sevex'al successive 

cuttings were necessa'y in order to Obtain seed in the pr'oper stag e of 

maturity. After rova1 of the seed-beads they wre placed in 1oose1r 

waven sacks and hung in a position so that air could ccu1ate fx'eeiy 

a?ouml the sack. V4ben dry they were threshed in a special-built 

onion seed plot thresher equipped with rubber beater blades. 

Vine seed crops upon maturity were sepazated into their res peo- 

tive hills or rows as shown in Figure II. Squash arai pwnpkin seeds 

were scooped out of the fruits by rd after which they were run 

through a small, special-built washer and then placed on trays eat 

dried artificially at 110 F. Cucumber seeds on the other hand, re 

threshed mechanically by a small-plot macerator which crushed the 



Fig. il. Cucumber vari ety 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. 



two-week reriuentlng period the seeds were run through a washer and 

After the threshing and dring operatiors all lots of seed were 
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!s10i CF THE VEGiTABLE SE1D IKJ3TI 

The vegetable seed iustry, a highly specialized and intensified 

i 

In pioneer times seeds were either hc*ue-saved and exchanged by 

neigJor vrere irported. st of the early ìmçrts cane £rcii 

England With snialler quantities oc*ning £rn Holland These seeds went 

to the Dutch sett1eent at New Axìterdaa, New York while smaller quan- 

tities of imported seeds frou Sweden were used by the immigrants 

established along the Delaware River (22, p.72). 

Prior to 18S0 Merica was largely rural and self-sufficient and 

the seed trade which is recognized today as a vital part of our agri- 

cultural econny was of minor importance Early seed merchants ' sales 

were limited principally to new farms and to certain toumepeople who 

wanted to grow gardens . Once provided with the seed, however, the 

majority of these people would save frzn year to year what seed they 

ezpected to use in their future plantings. 

Li 1820 a certain Philadelphia seed merchant received from 



Just as tha retail seed trade had its beginning th the north- 

eastern states, 80 also was seed production first uthertaken there. 

In early tiea most & the garden seed o&ced in Merica ws grn 

by the seed merchante themselves, either on their n farm8 or on 

lands in their ixnnediate vicinity and u%er their personal supervision. 

Seed growing a a business distilict frc t1.t oî the seed merchandis- 

ing was unknown. With the dve1optrnt of the domestic pea seed in- 

dustry and certain her seed crops which could be grown easily, 

2Esthnate by H. A. Schoth, Senior Agronomist, United States Departhent 
of Agricuiture, Bureau of Plant Industry, Division of Cereal Crops 

and Diseases. Corvallis, Oregon. 
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people so.on began to dernand home-grn seeds A the demand increased, 

the seed nerchant's business increased until he w no langer able to 

supervL persora11y the seed grdng operations . At first the super- 

vision of the seed hig work was hIed øver to one of the nier- 

chant 's employeee..-then, to a capable neighboring faria o would 

handle both hi own and his neigthor 'e oc. This was done at fir st 

uxxìer the direction ar1 control of the eeedsnian. Finally, as business 

pressure mounted, the responsibilIty for 'owing the Seed eop was 

passed on d±rectiy to the producer. It was in this manner that tl 

business o the seed grer became established as seperate and diett 

frcrn that of the seed merchant (90, p.27i). 

WESTARD EXPAN SIGN 

As agriculture expand ed westward, seedsnien gradually niaved the 

bulk of their vegetable seed acreage in this same dtrecton. They soon 

learned that the Pacific coast region and the arJÂ Intermountain states 

of the west, being rain-free at harvest tine, z'oduced disease-free 

and higher quality seed than the easter n sections of the country where 

there was great danger of dis ease rain dag e to the seed cro. 

It was not until World War I, however, that vegetable seed pro- 

duction received its first great inpetus. (115) Previously, most of 

the vegeta bis seeds planted in the United States were imported froet 

Great britain and the western 1ropean countries With iniports cut off 

because oi the war, United States seedsmen and producers inst the 

challenge and prodaced enzg h seed so that it was possible to export 
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In large quantities . In 1916 TAiropaaxi cotmti'ies placed large con- 

tracte with cmercia1 seed growers in the United &tate or the 

poth2ctiQfl of mary crops whiah in the past had not been gomi here on 

a cercia1 scale. Sizeabie acrages were p1nted in old, px'ove& 

loealities and nw areas o production were sought. It as dux'ing this 

era that many new crops were tried cw the first thne in Oregon ai 

nany other 'western states. Those grn in the Wiliamette Valley thzring 

World Tiai Z period werei marge1, an pea, onion, turnip, radish, 

sweet corn, cabbage, spinach, pnupkmn, squaah &i carrats (US, p.200- 

205). No acreage or production data are ayailable nowever, which 

would ii4icate the extent oL' the development oÎ the vegetable seed 

ixxìustry in the Wi1Iazette Valley during this era. 

With the drop in prices £ollo,ring World War i, acreage declined 

for many o! the crops and the United States once again begaì to depei 

upon foreign countries for many of its garden seeds. Production of 

vegetable seed in the United States, hc,tever, rernained at a higher 

level than before the war. Ezerience gained in growing vegetable seed 

during World War i nd the years foliig set the stage far a phenc 

erial developnant of the industry during World War II. Record pr'a4uc- 

tion in nearly all kinds of vegetable seeds was attained between 19kO 

and 191i5. Production of eertan crops increased frcm two to five times 

while several crops, £orxier1y grown hardly at all in the tJnited States, 

were produced on a rainy large scale. With the termination o the 

war, hever, acreage and production were z'educezl. to near the pre.'wsr 

£iguxe. 

In a hundred years tine, therefore, there developed a vegetable 
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seed industry in the United States, which during periods of national 

emergency, was fufly capable of supp]ying our nation' e domestic rei- 

quirernents of garden seeds, 

As a result of the olution of the vegetable seed industry, there 

have developed certain areas in the United States which, because of 

climatic reas cris and/or other production advantages, have specialized 

in the growing of certain kinds of seeds (9, pJ8). 

Most of the vegetable seed production as previously indicated is 

nos centered in the Pacific Northeest states and California. Cabhage 

seed, foe' example, is grown for the most part in the general vicinity 

of Puget Sound in Washington. Other crucifers, like cauliflower and 

broccoli, 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 grcmn mainly in California. Considerable amounts of the seeds of 

the umbelliferous crops are grosn there also. Within the last decade 

extensive vegetable seedu.growing operations have been developed in 

Idaho, Idaho nos produces most of the nation' s sweet corn, carrot, 

and onion seed (116, p.I6). 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 Wroming. 

Seeds t1t are recovered from fies1r fruits are produced more 



cozrtbeit states. 

Many other areas, other than those meitioned, produce seeds oÍ 

several of the crops, but In less spectacular quantities. Efforts have 

been made to gr se of the cool season crops in the Northeast but 
with less success than In the West. 



The Wiliarnette Valley, a highly diversified apleultural area, has 
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KIND OF SEED CROPS GROWW 

(2) biennials, which require two seasons or partions thereoí for the 

production of seed, 

In statistical literature another classification is sometimes made 

0x1 the basis of size of seed, large-seeded vegetable crops consist of 

sweet corn, beans, and. peas All other vegetables are classed as 

amafl seeds or non-edible vegetable eds. It is the latter group 

3Head of Farm Crops Departnt, Oregon State College, 19]2-191i3. 
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Aithoegh numero2ß reasons account for the posib1e suecessi'ul 

gring of' vegetable seeds ir t1 Wi11aette Valley, the one that 

over-shadows ail otkra in importance is c1iate. The long-time 

weather records tresented in Figure 12 show the Willanette Va1l 

climate to be relatively uniform and equable throhGut the year. 

Climatologists have designated the climate as a mild sub-coas tal type, 

characterized by moist open winters, dry suuer periods ath with a 

gring aeaaon of approximately 200 days dur ation (69, p.2). 

Winter twieratuzes throughout the Valley are mild enough to 

allow bienal crops like cabbage, turnip, and rutabaga to over-winter 
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Table I. Acreage o± different kinds of vegetable crops for Oregon and the Wilariette Valley 

by years, 1939 to 1951 inclusive. 

Area and 
kind of crop 1939 19140 11 19142 193 19W 19h5 19h6 19L7 l9iiß1949 1950 1951 1952 

State of Oregon 
Beane* 1239 AO 150 1000 1425 300 200 175 2J 250 200 iOI 105 75 
Peas* 1250 3000 1900 3700 6700 6600 t7OO 13000 17000 8000 - - 6100 6300 

Spinach - 10 330 1350 1850 1200 300 270 100 - 20 50 25 
Onion 320 29D 365 650 1800 2000 1200 600 550 500 250 152 65 115 
Turnip L0o 3140 230 250 525 1100 900 700 500 1480 1480 1470 310 380 
Mustard - 2300 6200 1500 100 2200 915 625 230 75 20 140 50 20 
Other 3140 145 625 892 2660 0O 3000 2550 21400 2500 1955 11014 1425 1493 

Total large 21489 314140 2050 14700 7125 6900 14900 13175 17250 8250 200 1014 6205 6375 
Total email 1060 3395 7750 146142 6935 11900 6315 147145 3780 3555 2725 1766 900 1033 
Grand total 35149 6835 9800 93142 114060 18800 11215 17920 21030 11805 2925 1870 7105 71408 

Willamette 
Valley 
Beans* 
Peas* 

Spinach 
Onion 
Turnip 
Mustard 
Other 

Total large 
Total email 
Grand total 

1000 3140 60 35 35 100 15 10 - - - - - - 

10 50 140 50 - - 25 - 15 50 - - - - 

- ¿40 320 1220 1560 1090 300 255 - - - - S 15 
295 225 3140 335 1035 1290 865 270 225 180 1145 148 614 65 
395 290 210. 230 270 875 730 580 380 330 1430 1420 310 3014 
- - - - - 50 65 25 30 25 - 20 So 20 

1140 260 1400 301 11437 3231 2272 2015 1650 1750 1375 5914 1425 14143 

1010 390 100 85 35 lOO 14o lo iS 50 0 0 0 0 
830 815 1301 2086 14302 6536 14232 3115 2285 2285 1950 1082 8514 8147 

18140 1205 11401 2171 14337 6636 14272 3155 2300 2335 1950 1082 894 8147 

/ Data courtesy of Oregon State CoLlege Fctension Service, Department of Agricultural Fconodcs. Not 
for publication without permission from that Department. 

Large seeds; all others are considered as small seeds. 
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The pattern or annual dietributioe or precipitation tite in with 

eeed production practices admirably weil. Although the WiU.nette 

Valley receives approxiitely !O inches of rainfall a year, lese than 

five per cent of this total cones during the three summer months as 

shwon in Figure 12 This lack ot moisture during the summer makes tor 

dry soil conditions, aspe cially on the lighter teztured soils, and 

necessitates sulernsnta1 irrigation for those orope which extsnd their 

grth late into the suie r Seedorne diseases are seid a factor 

ot corern as a result or the dry suziers Harvest conditions are 

near to being ideal because of the lack of rains and shmrery weather 

during this period. Throughout the simmer monthe sunshine is plentiful 



five to six rniles per houx' This unusual cbination of etwironaental 



It is IJrßlY economic factors ith ich first generate interest ar»1 

enthusiasm among seedemen and producers as to the possibilities of 

growing a new crop in t1eir particular area. When price and cost-of 

pi'oductioei re1atio hips for a n crop beeome 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 

aUoeate a portion of their land, capital, and labor for the produc- 

tion of the new crop. As traduction expertence is gained and effi- 

ciency improves, acreage will continue to expand as long as an economic 

advantage can be realized for that particular crop. If an economic 

advantage can no longer be maintained and/or production prlems cannot 

be resolved, production of the crop will be reduced in favor of cropa 

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 ased producers obtain for 
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theii product. Both dzestìc use and e orts constitute denx4. 

pstc '! During World War II dcnestic use o! garden seeds 

expanded trernexidous]y in response to 'wsr-thne coriitions Piblieity 
on victory gardens by varis public agencies, seedsinen, magazines and 

newspapeis brought £cwth a greater denand for vegetable seeds than had 

ever heretofore been experienced, In reaonse to the patriotic move- 

ment millionß Qf hczae gardeners, Wt}a.r city or country, planted 

garden8, thereby adding their bit to the war effort. Commercial truck 

gardeners used huuireds of pinds more seed when called upon to meet 

huge production goals As a r esult, domestic consumption o vegetable 

seed increased nearly O per cent during the war years as shown in 

Figure 1.3 and I. Following the diestic use 

garden seeds rapidly returned to levels approximating we-war conditions 

ith slightly more seed being used in recent years than prior to 19141. 

During the war per capita consumption of fresh, canned, and frosen 

vegetables increased considerably. Within the last t1ee-year period, 

consumption of these classes of foods has averaged approximately ten 

per cent higher than during the 193S to 1939 period as indicated in 

Table 2. kost of the increase has been in the fresh vegetable class 

with snap beans, lettuce, tomato, caulif1er and onion shing the 

greatest increase whereas fresh peas and spinach have decreased in use. 

Of the canned vegetables ich constitute only 16 per cent of the total 
vetables consumed, corn, peas, snapped beans, processed tomato, beet, 

and carrot have increased imarkedly whereas canned whole tatoes have 

decreased. Although per capita consumption of frozen vegetables bas 
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Table 2. Apparent per capita civilian consumption of 

vegetables in various forms. United States, 
indicated years. 1/ 

Class of vegetables 
Average 
l93-39 l9O l9]. l92 

Pounds pounds Pounds Pounds 

Fresh 2/ 23ÇO 22.O 251.O 21L1.O 

Canned 29.9 ¿1.8 Li1.4 14.2 

Frozen 0.14 J 3.3 14.1 14.2 

Dry edible beans 8.8 8.6 8.1.4 8.5 

Dry edible peas 0.6 0.8 0.7 0.7 

1/ Data from 1953 outlook Issue, the National Food Situation. 
Bureau of Agricultural Economics, United States Department of 
Agriculture. October - December. 1952. 

2/ Does not include potatoes. 

/ Average 1937-39. Data prior to 1937 are net available. 



years at the present rate of per eaptta consumption. Table beet cou4 

be expected to produce at least 1200 piths of seed per acre under 

WiUaiette Valley c oediti one 1welve hundred tone of roots cou1i be 

produced frOEu this seed which would be sufficient to supp]y 100,000 

people for Lotir years at the present rate of consuniption. 

!2!ts. With the occupation of Holland and other 'western zuro- 

pean countries and the dislocation of British agriculture, the opptun- 

ity arose fcir the United States to expand its foreign markets. 

Evidence of this is shn in Yigure 13 . Starting in 19i and continuing 

through 19h6, the United States exported substantial amounts of large 

seeds, especialiy to Australia and Great Iritain, to help meat their 

needs Large amounts of seeds, both field and vegetable, were puro hesad 



by the Federal Surplus Commodities Corporation Lor export uider the 

I*nd-.Lease krogram (uL, p.l&-19). Since tkt time, with the recovery 

o.f Hollaxìd, Denrk ath a3nd, artimo gaix in exports have been 

reduced to an amount which is no longer of any great significance to 

the producers of the Wil1mette Valley. 

?osib]..e Future Den'4. The future dauestic demand for vegetable 

seeds of the kinds prodmaed in the Wiflamette Valley depends upon many 

factors (1,3, p.1-?). 

With the increasing population more total food will be needed to 

supply OEU1 peT nutritional requirements whether it be vegetables 
of the type for which the Wiflamette Valley farmers produce seed or 

some other idixt. The amount of vegetables that will be cisumed by 

each person, however, depends to a ]rge extent upon the consumer level 

of incone. With high levels of inccae consumers tend to shift frcan 

high-calorie foods such as the cereal and potato products, to those 

that contain less carbohydrates and more proteins, minerals and vita- 

mine This has been amply illustrated in recent years with the ir 

creased per capita consuniption of most vegetables. 

Another factor which could influence the future vegetable cozisump- 

tian is the educational program of nutrïtLonists and others which is 

being directed toward acquainting the public with the need for more 

vegetables in their diet. Unless these efforts are great2y increased, 

hOETeuer, lt is doubtful if this factor will exert much influence on 
the peoples' eating habits in the future. 

Granted that total domestic demaz1 of vegetables will in all 



In view of these considerations it is doubtful if there will be 

an appreciable increase in deuand fo vegetable seeds in the inmediate 

future. in the event of another national emergency, however, deurd 

could be ext' . ected to increase sharply for seeds of ali types, ucb as 

was the case during WorisI Waz' II. If high tariffs should be Lposed 

so as to restrict feign iniports of small seeds, tk.t too would result 

in an entirely different situation than exists at present and should 

bring about a sharp increase in demand for garden seeds prxiueed by 

the VTiUanette Valley farmers. 

sUP?I 

Supply factors are 1nportant ta the Willamette Valley farmer since 

they have an effect on the price offered the seed grower. 



Production. It has been pointed out that the demaM for vegetable 

seeds received a tremendous stinilus as a result o! World War II This 

was inediateir reflected in an iucreased deetio production both in 

the Willamette Valley and the nation as a wk1e. Evidence of this is 

shown in Table 1 and Figure 1h. 

In the United States production of garden seeds increased from 

slightly over 100 million pounds in 1939 to over 350 million pounds in 

19h3. Production was maintained at a high level until 1968 after which 

time a sharp reduction occurred for both large and small seeds In 

recent years the average production of large seeds has been maintained 

at a level approximately O per cent greater than that of 1939. The 

production of small seeds, on the other hand, is slightly be1 that 

for the pro-war period. 

Most of the production in the United States has been of the large 

seeded kinds, i.e., peas, beans, ami corn. In only one year, l9bb, 

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 statistice in Table 1 for the Wil].ainette Valley, however, sh 

that before the war an average of 1OO acres of vegetable seed were 

grown each year. During l9hh, the peak production year, 6636 acres of 

vegetable seed were produced, of which aU 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 Wi1].amette Valley was a more tavorable plaee to in-. 

crease vegetable seed pz'odîction than many other aseas in the United 

Stetes. nee 1911 acreage has declined eteadily, the same as in 

other vegetable seed-producing areas in the United States In 19S1 ami 

i92 less than 1000 acres wore planted in vegetable sesde This a 

is slightiy bel that of the pre-war period but follows closely the 

production pattern for the entire nation. 

b7 siseable yover stocks fron year to year as shown in Figure ii 

ami the data in Âendix Table I. Whenever production greatly exceeds 

the demargi, carry-over stocks are large. In the year l9Ih, for example, 

foUing the record vegetable seed production year, these stocks 

aniounted to more than one-half a full year's domestic production. Seed 

houses must necessarily give duo consideration to these fluötuating 

carry-over stoo in determining the acreage to be contracted and the 

'ice to be off ered. The influence of these stocks on price to the 

Wiflamette Valley seed producer cannot be determined since a detailed 

breakn of the knds of seed making up the carry-aver are unavail- 

able It may be a factor ai' considerable significance, however. 

Irnport!. The data shrn in Figes ]J. and 15 indicate that iorta 

ai' large seeds have never been of much significance in c omparison with 

total thmzestic production of these kinds of ds. Imports of small 

seeds before World Jar II, however, were equivalent to approximateiy 

one-.half the annual production of the United States as shown in Ap- 

pendix Table I. These imports approached the vanishing point during 
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the 'war years when seeds of garden beet, cabbage, turnip, spiich, 

rutabaga, sM radish no longer came in froii western European countries 

to meet the nation's dostio needs (Appendix Table Ifl. In 19h6, 

hrever, a sharp recovery of trade became apparent with the imports of 

small seeds again being shipped in fron our former suppliers. The 

amount of seed which was imparted pprodmated one-hall that of the 

193S-39 average. Since then this position has been maintained at 

aboLit the sanie 1Eve1. These data indicate that the foreign seedsmen 

bave been forced to sacrifice a subsiantial portion of their United 

States aerket, 

It was previlsiy pointed out that the national production of 

smaU seeds is slightly- belcr that of its ore-war position. In view 

of this and decreased imports it is apparent that with the overall per 

capita increase in vegetable consunption and the expanding population 

there has been achieved a measurable degree of increased efficiency in 

the uso 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 coanercial vegetable gring ithustry, 

and 1inproed, higher-producing vegetable varieties. 

Production Potentials. The vegetable seed industry in the Wi11a1- 

etto VaUey is characterized by a high degree of flexibility as deter- 

mined by its land, capital, and labor requirements. These resources 

relate directly to the supp]y of vegetable seeds. 

1. Land. Considerable land is available for vegetable seed 

production purposes in the Wiilamette Valley. As discussed in later 
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paragxapha (pages 80 and 82), river-botton soils aze most suitable tar 

egetabie aei culture and constitute most at the acreage The total 

acreage ot Clase I J.and suited to intensive crop pÌoductton is 273,3k 

acres (78, Lootnote on map). Assiming that 80 per cent of the vege- 

table seed acreage is located on this lazxl, less than one-11! ot one 

per cent of the total land was devoted to vegetable seed production in 

1952 . sven in the peak production year of 191414, wiièn vegetable seed 

acreage reached 6636 acres, only about two ar4 one-hal! per cent of 

the land resom'ee was devoted to this use, Consequently, there is 

tremendous roen far expansion, lintited only to the extent that it is 

necessary to contorni to isolation requirements for cross-pollinated 

crops . 

2 , Capital. While certain specialized equipment and facilities 

are required for the production of some of the vegetable seed crops, 

fi'ed capital outlay for the Willarnette Valley farmer Is not especially 

large as cupared with many other forms of intensive aicultural 

enterprises such as hop and bean grwrir, dairying, and similar enter- 

prises . Most of the buildings, machinery and equint necessary for 

seed-growing operations, can be used for other enterprises carried on 

in conjunction with vegetable seed production. Whenever shed roon is 

needed, buildings designed primarily for other farm uses can be 

readily remodeled and utilized to good advantage. Most of the row-crop 

machinery and other equisient used for ordinary cultivated crops, can 

be used interchangeably far vegetable seed farming, with little or no 

modification. Irrigation equipment, used on more than one-ha]! the 

vegetable seed crops, can be utilized for other crops as well. The need 



re1ativ8]r 1arg compared 1th ether seed.-gr'cnring enterprises, such as 

graases and legumes . Tractox' and niacbiue use ja high because of the 

neeasity to keep the crops cieanir cultivated azI well £ertIied 

throughout the grming season. erti1izsr zequLx'«aenta for vegetable 

seed crs are high in cupaison with other field crope which resulte 

in increased eosts for the fertiliser and its application. Operating 

costs are increased rurther because of the necessity Lor frequent 

spraying and dusting far insect and/or disease control. 

3. Labor. )1any of the vegetable seed crops, especi&lly biennials, 

aro notoriously high in their Lthor requirenents, Since SO iany haxxt 

operations are involved. So of the various bani operations for 

certain crops are illustrated in Figurez 16, 17, L8, and 19. 

An exaatple of a vegetable seed crop with a high labor requirement 

is cabbage. The foUcring steps are usually taken in order to produce 

seed: (99) . First, a sal1 plant bed is prepared and seeded in the 

early summer months. This is carefully cared for-irrigated, ferti1ized 

insecte and weeds controlled. In late suiiner or early taU the plants 

are dug by hand, hauled into the field and transp3antod into a finely- 

worked, weed-free soil as shoin in Figure 18. Transplanting is a 
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Fig. 16. Winter squash following harvest. This is another example 

of a crop with a bigh labor requirement. Because of the 

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

threshed mechanically. 

.fr ..r 

Fig. 17. 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 

staked. 



Fig. 18. Transplanting cabbage on typical Wiflamette Valley river- 

bottom land in early September. Note the firm, weed-free 

seedbed. Labor-saving machines such as the one shown 
greatly reduce labor costs. 

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. 



aretting operation, aided conzìderably by pecia1 niaohine i.sed 

oi-ay in relatively recent years in the WiUaett Valley. At this t1ue 

Lartilization and irrigation are usu1iy required to gt the plants off 

to a good start. Earir the next swing brings the probin o weed con- 

t4i'ol and th need for Lertilization. The encroachnent by insects iiiust 

be constanti guarded against and control ìneasures applied when and as 

often as are necessary. Prior to bioom1n, piante are often staked 

and striing by twI)d in order to support them in an upright position. 

In addition, conscientious grovrers, who are interested in producing 

t highest quality seed, make it a practice to go over their tie1is 

tvto to tbree times a season to rogie Lor off-type plants . In Ju]y 

cones the Irvest, which is another ha operation. The plants are 

cut, laid in thriros for curing and after a two to three woeIc3 curIng 

period, are pitched into a cbine or are hauled to a stationary nachine 

for threshing. 

Fortunately not all the egetab1e seed crops have such a high 

labor requirement but the example given points out the tremendously 

high labor requirement for certain crops While the development of 

ectalized maehinery has reduced labor recuire!tents for nany crocs 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. 

Ibor is one of the most significant costs of vegetable seed 

production, particularly in view of the tact that farm labor mages as f 

shown in Table 3 have advanced at a faster rate than have. most other 

costs of production. This points to the advisability of developing 



Year 

Table 3. Index numbers of prices paid by farmers for 
production Items and hired labor wage rates. 
United States, indicated years. 1/ 

(1910-ilL loo) 

Production items 
price index 

¿46 

Hired labor 
wage rate index 

1Q39 121 127 
191i0 123 129 
19L1 130 11 
19ì2 1lL8 197 
191.3 i6I 262 
1914 173 318 
19I 176 39 
191.6 iQi 387 
19I7 22L ¿419 
igI4S 20 
19149 238 1430 

19O 2146 1425 

191 273 1470 
19r2 2Th 503 

1/ Data from Unjt.ed Sttes Department of Agriculture, Bureau - 
of Agricultural Economics, Crop Report1n Board, 
Washington, D.C. 



cOEnpanion enterprises whoee easona1 peak dends Thr labor do not 

coincide with those for the vegetable seed crop. In this way it is 

oasib1e t, make the m imnn use of the 1abor resiree and to utilize 
it the nost efficintiy. This principle is especil1v Important for 

small oìerators who oerform most of the labor thei.e ives. 

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

revious1y pointed out that the non-transferable fixed costs are a 

relativeiy minor item. As a result of this relation, with changing 

prices, ccmslderable fluctuation in the number of grers and in the 

acreage involved in seed production would be expected Evidence of 

this is shown in Table L 

Alternative Opportunities The existence of alternative enter- 

prise opportunities greatl,y influences the supply of vegetable seeds 

tnat are or (±11 De grcn in the Wi11tte Valley. Whenever the re- 

sources oi land, labor and capital are transferred to some enter'ise 
in order to obtain a greater economic advantage this directly affects 

the aiount of vegetable seed acreage and total prodction It has 

been pointed out that mach of the equinent, machinery, and £acU.ities 

could be readily transferred for use into other enterprises The soi] 

being the n«st productive type in the state, also has a wide range of 

alternative uses With the relative]- Lävorable price level for 

certain grass and legume seed crops in recent years many of tbese croj 

have been substituted advantageously or some of the lc value, more 

extensive type of vegetable seed croa like mustard, turnip, and 



it has been pointed out that supp]y and denand corLttions affect 

the pries of vegetable seeds in relation to the price of oth : er agri- 

cultural commodities. Priee-mcing forces are not united to WiUam-. 

ette Valley conditlous since the production and merleta here are 

generally competitive with other producing areas. 

The price data presented in Table ì were obtained from three sed 

nies and represent contract prices paid to Wilitrntette Valley 

fax'rs for 16 various vegetable seed crops during the last 13-year 

Several significant points are apparent in these data. The first 

concerna itse]! with the pattern of price changes for vegetable seeds. 

As demand increased the prices of vegetable seeds rose rapidly from 

19140 Ofl and reached their peak in 191th, which was twice that of the 

19140 price level. As a result acreage of vegetable asada lnere*sed 

ami c1oseiy paralleled the changing price patterns as sh in Figure 20, 



Tabla ii. Prices paid to farmers by three contracting companies for 1(' kind8 of vegetable seeds 
in the Wlllamett Valley. 1939 th 1952 inclusive 1/ 

lind of crop Company 
1939 19li0 191]. 192 193 19h 19I 19h6 1967 19I8 19t9 1950 191 192 

Be.t,tb].e A -/ - - 1 2 2 2 20 20 20 
B - - - LO !O ho 30 2S 2 25 2S 30 

C - 12 1k 20 30 30 30 26 2S - 25 - - - 

Cabbage, white A - - - L0 8S 1.00 7 0 0 50 50 33 15 

B 75 7 75 1.00 1.00 1.00 8 80 7 70 6 o 7S 7 
C - - - - 1.00- 1.00- 60- Lo- 0 60 60 60 - - 

1.2S 1.2S TS 7 

Carrot A - - 17 30 !O 9 - - - - - - - 
B - - Th 75 - - - - - - , - - - 

- - - - - - - - - - - - - - 

Chinee. cabbage A - - - - - - - - - - - - - - 

B - - loo ioo loo 0 - - - - 7 BO 8 

- - - - - - - - - - - - - - 

Cucth%ber A - - - - - o 1 S O - 25 to i5 
B Always paid ¿ for pick)e varieties and slicers average 
C - - - - - - - - - o-o- - - - 

Kale A - - - 16 16 30 2 30 30 - 30 20 17 20 
- - - - - - - - - - - - - - 

C - 12 1 2 3 3 2 20 20 20 20 - - - 

Mangel A - - 13 13 20 20 18 16 16 16 - - - - 

B - - During war about saine as beet, around LO per pound. Exact records lost 
C - 10 12 18 2 28 28 20 16 - - - - - 

Mustard A - - - - - l - - - - - - l l 

- - - - - - - - - - - - - - 

. C - lo 12 15 l 15 12 12 15 - l l 15 - 

Onion A - 3E 35 h7 8 8 6 O EU 0 50 9J 93 
- - - - - - - - - - - - - - 

- - - - - - - - .. - - - - - 

Parsnip A - l 18 18 18 22 2 18 18 l 16 17 l 17 
B - - - - 2 25 2 20 20 20 20 20 20 22 
C - - - 1 18 18 15 l2 - - 15 1 - - 

Radish A - - - 17 19 2 20 - - 2S 2 1 2 2 
B 2 29 2 2 - - - - - - - - - - 

C - 10 1 18 lB 19 1 1 15 - - - 1 - 

Spinach A - - 10 17 20 20 1 - - - l 9 13 15 
B 20 20 20 25 20 20 20 20 27 - - - - - 
C - 10 15 15 18 18 15 12 12 - - - - - 

Squash, wtnter A - - - 31 55 55 3o-!5 30 1O - 30 25 !O 5 
B - - - - 15 5° 93 15 t5 ¿5 Lj5 I 5 50 
C - - 20 25 50 55 145 _ - 

Squa&i, ewe'rr A - - - - - - - - - - - - - - 
B 25 25 25 25 25 25 25 25 25 25 25 25 25 ¿0 
C - - - - - 70 70 - - - - - - - 

Swiss chard A - - - 15 20 20 - - 16 - - - - - 
B - - - - - 30 30 20 20 20 20 20 20 - 
C - 10 12 18 25 25 18 - - - - - - - 

?urrd.p 
: - 

9 12 15 12 09 10 LO 12 12 10 13 

C - 10 12 15 15 15 1212 12 1212 12 14 114 

1J Deta coirtesy of t1ree well-established seed companies in the Wil1aaette Valley. 

/ !edng price data tndicates that company did not contract for that particular dnd of seed in given year 
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prices which various cnpaiss citract a given kind of seed in a given 

year ezampie, Iii 19S1 Conipany contracted cabbage Lor 33 cents 

a poux4 whereas Conpany 8 contracted tk same crop £c 7 cents it 

is poesibie that this was dw to a prica differential established Zor 

dii±srent varieties but in i9hL both COEìpanias A and were contracting 

cabbage isor 1.00 per pczmd wtiile Compary C was contracting foz this 

saae kind o.a seed at 1.00 to $i.2. Another dz3.&erepancy between 

czìpanies is noted in the case 01 table beets where Cipay contracted 

at 15 cents in I912, 21. cents in 191I3, and 25 cnts in 19L1 and 19h 

Company C in these sane years as contracting thÍ crop for 20 cents, 

30 cents, 30 cents, and 30 cents, zespective1y. 

In most cases seed cpaniea contract with growers within a 

reasonable distance fz'cm their warehouies arid there are but £ew p]aces 

where two or more comnies hava warehouses in the aaie locality. This 

tor$s to result in a delineation of the area of cnptition and, except 

for 8poradic atteiipts 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 coninodittea. 

(19140 a 100) 

Oregon farm price Vegetable seed 

Year index price index 

1QL0 100 100 

191ii. 117 110 

191j2 156 138 

19)43 185 1814 

1914L 185 202 

19t5 198 172 

19)46 222 1)43 

19147 266 1)4)4 

19148 283 139 
19149 2)4)4 1142 

1950 2)49 138 

1951 285P 133 

1952 285P 150 

Source of data: Oregon Extension Bulletin 722. November 1951. 

p. 14. 

Based on contract prices for six kinds of vegetable seeds. See 

Appendix table III. 

p Preliminary 



coripanies, 1iU±tS the bargaining apportunities o axiier vrihing to 

produce Bcd. ividence oi this xioropolistic characteristic has been 

indicated by widely dUìering prices paid by seed £izias ror the sanie 

kind o. seed and is £uxtner skum by the unchanging price offered Lar 

certain seeds througkiout a sei'ies of years. Coipaiy B, Lor exaupLe, 

contracted sumiier squash Lor 2 cents a pouni Lrzi 1939 to i91. in 

191a4 to 19h5, Cowpany C contxacted the same kind o L seed at a rice ct 

70 oent. Ccmipwy di4 not contract br this crop at aty tine. }L 

the three c opanie listed, only one e ontracted Lor onion seed and since 

19h6 paid a fixed rice oL 0 ceits 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 canperison With 

marry other alternative enterprises in the Willametta Valley. On the 

basis ob the present supply and demand situation Lor vegetable seeds, 

it is not likely that any significant price rise . U be f orthcoïiing 
in the innediate future. Until such time as econonic forces act as to 

increase vegetable seed xrices at a neh Laster rate than other farm 

comnodities, it is not logical to expect any marked or rapid expansion 

of this industry in thc Wiliamette Valley. 



ANÁLISIS OF PRODUCTION FACTORS AFTh ThG VEOETABI SEED PRODUcTION 

Production factors are those that a awer must take into i'uU 

con1derat1on when producing the crop. These determine ].arge]y whether 

the seed-growing operatim will be a success or ai1ure, since 

factors of production are limiting az deserve full recognition and 

understanding on the part of the ower if he is to cope with the vari- 

ous prth]etns involved. Production factore are Íor the to t part 1oc 

ied for the speelfic area under eonsideration-in this case the 

Willa!nette Valley, 

The factors of production could be claesified logically into t 

iain groupe* indirect and direct. The indirect group of factors is 

characteristically nonp}rsical and includes such things as personal 

cuelifications of the seed grer, seed narketing contract and isolation 

requirements of the varims vegetable seed pa. All these factors 

!!ust be considered fuliy before launching a vegetable seed production 

program. 

The direct oup of facts are those that deal primarily With 

the grc'ing and handling of the crop. These factors, to a large extent, 

determine the efficiency of production and the yield and quality of the 

800(1 produced. 

PERSL QUALIFICATIONS OF SEED GRERS 

Personal qualifications o.f seed grawers are a vital factor which 

!fl determine succos or failure in the vegetable seed growing business. 



Beeause of th cOEnpiox eharacterities of vegetable seed gr±ng, 

farmers who poses epec ial qualificatis are often needed to haidle 

these crops. 

vegetable seed product±on is quite specialized conpared with the 

production of other seed crops (93, pJ). The probiens present by 

the culturé of vegetable seed crops are generally more difficult and 

exacting than those encountered with the gring of many forage seed 

crops or with gi'ain production. This is especially true for the bi 

ennial crops which muet be handled during two seasous or portions 

thereof. These specialty crops for the not part are ciare sthject to 

insect hazards and other risks than aro ordr4ry fann crops , They 

require intelligent and diligent care and oftentt'nes above-average 

skill on t psrt of tne producer. Ori the nole they require more hand 

labor and a greater aniount of attention and untiring plication to 

details fria the time the crop is planted until it is harvested. Much 

of the success of vegetable seed growing depends upon the grorcra' 

willingness to cope with these probleius, the ainon t of personal atten-. 

tien they are willing to give the crop, and their ability to meet new 

situations when they arise, 

Seed cranies who contract with farmers for the twoduction of 

vegetable seed are fully cognizant of the necessity for good personal 

qualifications of growers and weigh these heavily before offering a 

seed-.growing contract In the earlier years of vegetable seed con- 

tracting in the WiUaiette Valley, many contracts were riade with 

groiere without giving full consideration to their personal qualifica- 

tions. 



This procedux'e resulted in losses in manar cases both to the seed company 

and to the farmer, Based on this experience seed companies have Louixi 

that they imist select growers who are willing to do a good job oZ farm- 

Ing az who agree to handle the crop ïn such a manner as to secure 

optimum yields of high quality seed. Full-time farmers have usuaUy 

proven more satisfactory than part-time farmers for this purpose. 

MARJOET ING CORLCT 

Â 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 opptunity to avail himself of the services 

of a technically-trained seed company field representative who can give 

helpful suggestions with respect to growing the crop. 

In the Wlllainette Valley as in other vegetable seed growing areas, 

nearly 100 per cent of the crops are grown under contract between 

Carniers and coninercial seed firm This unique feature Is one of the 

prIncipal ways in which the vegetable seed industry differs from other 

seed-growing ventures Growers who produce vegetable seeds without a 

contract often Lind that they have no market for their crop. The 

reasons for this are twofold: 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. 1ss than 

2000 acres 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. 



their own varieties and prefer to sake the necessary arrangents for 

Willaniette Valley are shown in Appendix Figures 1 and 2. These con- 

tracts usually pr*v ide tha t the farmer wifl devote a certain area of 

suitable land for the production of the seed crop. He aees to 

prepare the land properly, plant it with seed suitable to the seedemen, 

and to cultivate, care for, harvest, and clean the erop in such a way 

as to secure the largest return of seed fit for cerciai use Most 

contracts state that the entire resulting crop st be delivered to 

the contracting seedemen ori or before a certain date Als o they 

usually state that the seed Will not be accepted unless it mee 

certain germination reuirnents. The seedsinen ordinarily agree to 

furnish the stock seed and to pay an agreed price for all the seed in 

ezeess of the amount Lurnished for planting. Provisions are made in 

most contracts for the roguing-out or the destruction of ary plants 

that seem to be of a different variety or of noticeably inferior 

quality. This is done either by the farmer or the seedarnen or both. 

Isolation requirements zmist be carefully considered before planting 

a vegetable crop for seed purposes in the Willarnette Valley. If this 

is ignored, genetical deterioration of cross-pollinated crops may 

occur because of priscuous crossing with other varieties or kind s 



Methode of Handling Isolation Problems. Batn ( 6, p . 72-7S3) 

pointed out that the maxirnunt perrnisib1e contamination varies with the 

crop aM the use foi' which the seed ïs intended. The tolerance limit 

o.t contamination can be higher Íor ciuerciai seed that is uaed by the 

ccmcia1 or hcmie gardener ttn Lor stock seed 'which furnishes the 

source oi planting material for seed growers. Isolation xmiet be 

nearly perfect if elite ' breeder seed is being produced although it 

is unneceesazy to attempt to reduce the contarnin*tion be1 a 1«rel 

equivalent to the natural variability of the variety. 

Haskefl (3h, p.591) working on vegetable seed crop isolation 

requirements in Great Britain, stated that two methods could be used 

to handle this prüem: (1) by zoning, in which certain areas are 

i 



designated for the production of certain varieties or strains of seed 

crops and (2) by spatial isolation, i.e., the spacing of crops at 

specified distaxìces from each other, 

The first method applies iore generally to highly intensified 

areas of production where it has become necessary because oI the large 

number of varieties and kinds of crops, to regalate 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, ßrassicas, carrot, radish, mangel, onion, broad bean, 

and runner bean (62, p.32-33). Regulations were also established to 

decide the priority- of crops 'awing 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.13-114), In the United States, in the Mt. Vernon, 

Washington, area it became necessary during the war to set up a zoning 

system to accommodate the large number of Brassicas grcn there (U8, 

Where zoming rules and regulations have not been promulgated 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. Mode of pollination 

must be knn before isolation reauirements can be determined for ar,y 

crop. Vegetable seed crops are either (1) self-pollinated, (2) wind- 

pollinated, or (3) insect-pollinated. 



1. Barroia (1), Swenson and Miravafle 

( 814 ), Thcnpson ( 87 ) , and Jones (13 ) working with beans, peas, 1ettuc 

and tonatoe respectively, showed that theso crops wex'o self-pollinated 

and that very little attention needed to be given to separating vari- 

eties within each group. Pea varieties should b. separated by at least 

1$ ieet and the other crops by approxLmately 10 rods, haeve, in order 

to avoid mechanical mixing and occasional crossing which does occur 

within each self-pollinated group (103, p.16; 60, pJi). 

2. Wind-pollinated Crops: isolation distances far the cross- 

pollinated crops, especially those that are wind-pollinated, !riust be 

great in order to keep varieties genetically pure. 

Pendietori, Finnell, and Reimer (6g, p.19) stated that seed- 

producing Íields of the beet group (table beet, nangel, sugar beet, and 

swiss chard) should be separated by a distance o1 at least one mile. 

The British, however, reported that wind will carry beet pollen a 

distance of over two miles (3h, p.92). 

Very little is known about the correct isolation distance or the 

spinach group which is also wind-pollinated but Canadian and English 

growers allow at least one$ourth mile betvieen spinach varieties (107, 

p.1). 

Care should be taken to avoid placing wind-pollinated crops and 

their varieties within the sanie group in direct line with prevailing 

winds kigh hedges or windbreaks are helpful in reducing the amount 

of crosing that occurs between fields (3h, p.92). 

3. Insect-pollinated Crops: Morrison (60, p.8) stated that 

insect-pollinated seed crops should be isolated from one another one- 



ha]! mile or so, preferab]r a mile or iore for the 13ra3sica, arxi with 

due regard to location of colonies of doìnetic or 'wild bees. 

Vegetables that depend mainly upon bees foi pollinatim and whose 

varieties are interfertile are the cabbage group (cabbage, catif1er, 

broccoli, kale, coUard, kohirabi), radish, carrot, celery, asparagus, 

Chinese cabbage, leek, othori, peper, parsley, parsnip, rutabaga, 

mustard, turnip, eggplant, oucuther, the muskmelon group (inusk ion, 

cantaloupe, honeydew, casaba ) , watexueion, squash, and pumpkii. Ail 

Gf the types and varieties Within each group should be isolated £rn 

one another. There i no danger of crossing between groups with the 

exception of the squash and pnikin groups. Cabbage am wistard or 

onion aM leek, for exaìpio, can be grn safely side by side. The 

three nain species of suaeh and puupkin are ucurbita xnoechata, C. 

pepo, arj C . maxima, neither of which will cross with the other (21, 

p.372). It is esentiai that the seedsman know the species he is 

dealing with since varieties within each species usua11y are inter- 

Lertile and must be separated in order to maintain pure seed supplies. 

The experimental evidence on isolation requirements 0±' insect- 

pollinated crops indicates that distancea normaLly recommended íor 

field plantings are on the safe side with respect to minimizing the 

deleterious effect of pollen contamition. Studies by Crane a 

!ther (1g, p.301) showed that only one per cent inter-crossing 

occurred for varieties of radish planted iS feet apart. Tedin (BS, p. 

14SIl) working on turnip in Sweden, obtained only one per cent contamin- 

ation at a distance of 27 yards. Bateran (6, p.7) of (reat Britain, 

found that isolation distances more than 200 feet produced no 



detectable reduction in contamination for turnip, i'adieh, be et, and 

corn. In all cases contamination decreased rapidly at Ífrst and then 

gradually ].rered to appraxixnte1y one per cent. Haskefl (3h, p.92) 

found that cucumber varieties when planted Side by side in the f isid 

underwent 65 to 70 per cent natural cross-pollination. He reccncnded 

that varieties be separated by at least ho rods or more. 

Izrvest igati ans on crossing between strains and varieties among 

members of the Utheflifereae have not been undertaken. Although it is 

customa:t7 to allow one-he]! mile between different varieties o± carrat, 

there is no experinntal evidence to substantiate the adequacy o-f this 

fieiiì raetice. Parsnip varieties aro usually isolated tram each other 

although there is ]ack of agreement as to their mode of pollination 

(3h, p.592; 105, 

Very little Information is available concerning the amount of 

crossing between varieties within the squash and pumpkin species. 

The sanie is this for onion, although it is definitely kncn that onion 

varieties are pollinated by both insects and wind (3h, p.592). 

Need for Jeneficia1 Insects for Cross-Pollination, &&ny type of 

insects are involved in cross-pollination but the bee is by Lar the 

most important kind in any vegetable seed producing area. Lt is 

essential to have an adequate population o! bees, whether native wild 

species or the danestic honey bee, in order to insure a good seed set 

.of insect-pollinated crops . 4gecone (18) reported on several 

studies in which honey bees contributed significantly to increased 

vegetable seed production. He pointed out that yie]ds of irtany seed 



c1op could be increased by placing additional colonies of honey bees 

naar the seed fieixi. 

Very 1itt1 is known abaut the behavioe' oí beee' ieg.tabl. seed 
crops In the Wiliamette VaUey. It is the ojxinion sf b experte, h. 
evez4, that an insufficiency of bees may occasionaLly liwtt eeed preduc- 

tion in thie area. Ordinarily uative bees are nnmerous enough to 

furnish the necessary pouinatii. f fields surxoux4ed by untifled 

Ian. As the urroiz4ing land is brought under cu1t1ation, however, 

and there is less untlfld land 1'or the prpagaticn o± these insecte, 

their nuzbers diminish nd intheqi ate pollination results. kience, tl* 

oixler a eeed-eding area becnes the greater is the need ior honey 

bees, 

FundanitaI research work on bees in relation to egetab1e seed 

produotion is badly needed l'or the 1i11anette Valley. Until such time 

a this information is available no definite recomraendations 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, seedsiien 

and far!uer should recognize the basic iiupwtance of beneficial insects 

to their industry and supply these insects whenever they suspect that 

their numbers are inadequate. 

Suggested Isolation Requfrnents for the WiI1aiette Valley. The 

ezact isGiatiorL requirenents for vegetable seed crops have not been 

deteined experimentally for the Wiflamette Vafley. Until such time 

as this information is made available, field isolation standards should 

conform with thoec found necessz-y in old, established vegetable-seed 



producing areas ard which through eerience have proven atiafactory 

in this area. 

The leolation problem ìs seldom a 8erius one in the Wi]ìamette 

Valley because oi the large land area involved &nd tI relatively 

small acreage oZ vegetable eeeds . Occasionally, hvever , local problems 

arï8e ifl areas where several seed einpanies are contracting Lor seed 

cro Theoc situation need to be iwked c*it cooperatively by the 

ed company representatiee and farere if iigh quality seed is to be 

grirt. It le iinportnt in such caaea that iniiiiuxn isolation dietances 

be known Lor the different crops, Suggested minimum isolation requfre- 

ments for corcial seed produetion are shn in Table 6. Distances 

should be increased one and one-halZ to two tünes over those indicated 

if stock seed je being produced. 

irs AND EQtJIEUENT FOE GRCING AM) NDLING TflE CROP 

Practices l'or growing and handling vegetable seed crops in the 

Willamette Valley are almost as diverse as the cro theiMelvee 8o 

crops are very simple and easy to grow, harvest, and process whereas 

others are extremely difficult because of the ec&rtplexìty of the 

operations involved. It is the latt group ot crops tt often require 
specialized fa*ilitiee and equipient. 

During World Wr II, because of the labor shortage, there developed 

the need to mechaiize the vegetable seed industry wherever possible. 

It was largely the Anerican amer' mechanical ingenuity, the WiUsm- 

atte Vafley farmers included, that made it possible Xor the hIited 

States to grt* enough garden seeds to supply our nation's dOEnestiC 
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Table 6. Suggested minimum isolation requirements for commercial seec production of 
vegetable seed crops in the Willamette Valley. 

Isolation distance 
Crop in miles Authority 

Table beet 
1. i mile pendleton et. al. (i mile) 

Sv158 chard 
J 

Mangel f Canadian Seed Growers Assoc. ( mile) 
Haskeli (1000 yards) 

Brassica oleraceae vare 

Cabbage National Institute of Agricultural 
Kale Botany (2 miles) 
Icohlrabi 

} 

laile 
f 

Haskell (1 mile) 
Brussel sprouts Canadian Seed Growers Assoc. ( mile) 
Cauliflower 

Turnip 
Rutabaga 4 

f 

Haskell ( mile) mile Canadian Seed Growers Assoc. ( mile) 
Mustard 

Radish 

} 

mile 
{ 

Haskell (i/S mile) 
Spinach Canadian Seed Growers Assoc. ( mile) 

Cucber mile 
{ 

Haskell ( mile) 
Canadian Seed Growers Assoc. ( mile) 

Parsnip 
Pumpkin 
Muskmelon 

} 

mile Canadian Seed Growers Assoc. ( mile) 
Squash 
Watermel on 
parsley 

Leek mile Haskell (250 yards) 
Canadian Seed Growers Assoc. ( mile) 

Celery mile Canadian Seed Growers Assoc. (1/8 mile) 

rettuce 
Tosto 
Pepper 

} 

i feet 
{ 

Morrison (l60 feet) 
gg plant Canaan Seed Growerr Assoc. (l feet) 

bean, arf 

Pea 25 feet Canadian Seed Growers Assoc. (l feet) 



crops euch as mustard, turnip, splxtach, radish, and eabbage. The 

ordinary grain th'iil &s i1]trated in Figure S arid the corn planter 

with special plates bave been ed euccesefully for seeding cucuibers. 

The h!md method of plan't Ing atlil prevails for widelypaced vine seed 

crops such as pwxpkIn &nd squash. 

The farm plow, potato digger or similar implement can be used Lar 

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 mast often be provided far root or bulb cropi 

where it is necessary to hold thi over winter for planting the foU 

ing spring. Storage temperatures and humidities must be maintained at 

optimum levels for certain bulb or root croe in order to avoid losses 



from destructive root-rot organ1nis. 

Greenhouea fai1it1es are soetes necessary where higbiy 

specia1ied crops like cau1if1cer are being grorn (101, p.2-3). In 

such ceses iant$ nuot be et.rted with controlled tei ratures in order 

to obtain proper 1ant deveiopiierit before tranaplanting th into the 

Cie1d, 

the eoinon aethods of harvest used by Wi11aette Valley seed gr'owers. 

Necessary precautions should be taken in the adjustneflt of tÌee 

machines if t1reshing is to be uccessfu1. Cabbage, for ezaìnple, is 

easily cracked unless the cylinder speed of the threshing rig is set 

at 1000 rpm or less, with se of the concaves removed. 
Seed crops that do not shatter bad].y and which ripen evenly can 

often be ccnbined directly in the field. Spinach, radish, arid oeca- 

sionally mustard and turnip are harvested in this ».nner. Radish is 

very difficult to thresh because at' the tendency of the pithy pod to 

adhere to the seed. Special-designed threshare are necessary in order 

to tain xirnn seed yields with this crop. 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 cre 

needed to overcome this hazard. 

ere shattering losses and proper curing of the seed £ol].ow'ing 
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Fig. 21. Threshing parsnip with an ordinary field combine. The crop 
had been cut and laid in vdndrows 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. Windrow'ing 
is the most popular method for handling similar crops which 
are subject to shattering losses. 



cutting are in3or conside'ations, the crops hou1d be winth'awed or 

shocked a shvn in Figures 22 and 23. T1 eonibin or stationary 

thrs cari be used after these crops have field cured. Table beet, 

lettuce, carrot, cabbage, swiss chard, broccoli, and turnip are usually 

ILrvested in this mariner Rank and taU-.growing crope like parsnip can 

be harvested advazitagecîusly wIth a corn binder ar1 stationary thresher 

coth1natin, 

Seei is t%tained Zr* f1eaI$ruited ero like cucwers and 

sunnier squash with special-built, niobilo threshing machines as lUna- 

trated in Fignre 2k. These ntachines crush the fruits and separate the 

rind and pulp froi the seed (110, p.*6) . The seed is sacked at the 

machine and, in the case of cucumbers, alliwed to remain in the field 

from one to two weeks to a1l for partial deeipoltioñ of the pilpy 

niaterial WhiCh adheres to the seed The seed is then hauled to the 

processing center and washed free frcn the pulp after which 1t is 

placed in trays or in rvo1ving drui for drying pirposee . 

Not all crops can be harvested by mechanical means Haid harvest 

still prey-ails for cabbage, eau1iflaer, table beet, broccoli, awl 

various other cro which shatter badly. These crops zuust be cut b 

hand and placed in windros ' small shoeks for curing purposes Onion 

seed heads aae also harvested by hand as shom in Figure 19. itfter the 

heads are picked, they are hauled £rai the field and tranaerred to 

curing sheds, drying crates or drying canvasses Winter squash awl 

ILnpkins, with their thickened and tough shells, are usually split 

open and the seeds are scooped out by hand as Shn in Figure 16. The 

Seed8 are then washed nd dried In a manner siîllar to other vine 



Fig. 23. Windraer, commonly used 
well adapted for cutting 
chard, mangel, and other 
harvested standing. 

for sugar beet seed harvest, is 

and windrowing such crops as swiss 
heavy crops which cannot be 

Fig. 2L, Harvesting cucumbers vrith 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 tF'eshing process. Specialized 

machines such as this are furnished by the contracting seed 

company. 



seed cz'ops. 

It is usiaI1y eesary to clean or proeess many of 

the different seeds with seciai equi*nent after harvest (108 ) . post 

of the seed is processed, by seed companies ho *ve speci&1.designed 

c1eanin and recleaning machinery-. Some of the larger produ cere 1ve 

their zn cleaning £i 
It has been pointed out that vine seed crops, in contrast to 

other crops, reauire special washing a drying facilities. Most of 

this equiiient is beyo1 mhat the average WiUatistte Valley producer 

can afford unless he produces these seeds ori a tremei4ouely large 

scale. Seed firms that contract for vine seeds usually furnish these 

facilities or subcontract Itth szne large grower who has the necessary 

washing and drying facilities to proeess seed Lar ers with ithon they 

1ve seed growing contracts. 

KIND AND VARI7fY O1 CP 

The choice of crop and variety is a highly significant producU 

factor since it affects both the yield and the net return to the pro- 

ducer. Oniy those crops and varïeties that are wefl adapted to the 

climatic and s oil c onditions of the Wil.lamette 'aiiey ami. which will 

yield a high econic return should be grown. 

Ls early as 16j5, Sir Richard Weston fron England, on observing 

the faring practices of the F1&'nish £ari!ers, made a definite statement 

of this cardin&l principle o.î husbandry as £ollcs: (112) 



It is a certain thing, that the chle.fest and fui1a' 

mentailest point in Husbandrie, is, to weretand the 
nature and condition of the land that one would till, and 
to s it with such Seed as it would praduce, either 
aturaUy, or by Art, that which y turn to a Man's 
greatest profit and advantage. 

of Crop. It has been eviousir pointed out that mar kinds 

of vegetables are well adapted for seed prod uction in the Willarnette 

Valley. These, as well as those that are poorly adapted, are listed 

in Table 7. This classification is based on growers' experiences and 

on research findings to date arid represents the general situation foe 

the Willamette Valley. 

The seeds best suited for seed production are divided into t'wo 

qualitative grous-those that arc consistent in yielding ability and 

those that are less consistent, Consistent yieiders are those crops 

which have given good results throughout the years for the majority 

of prcxlucers It is possible that some of the crops which are classi- 

fied as being less consistent in seed production might prove to be 

stable seed producers und er certain conditions, since so ch of the 

success with arty adapted seed crop depends upon the variety, th .. e in- 

dividu.l grower and his farniing ilies. 

The beet and spinach groups, crucifers, and certain members of the 

cucurl:1t group are especiaUr well adapted for seed productiou in the 

Willarnette Valley. These are eool-.eeascrn crops thich produce seed 

readily rith relatively col sunrier tenperature Onion is listed as 

a consistent yielder but can qualify oniy under conditions where care 

is takan to locate the seed fields where air drainage is good, so as to 

discourage the downy mildew disease. Fall-sown turnip is iore 



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

Yielding ability Crops well adapted 

Annuals Biennials 

Most consistent 
yielders 

Cucumber 
Squash 
Pumpkin 
Spinach 
Chinese cabbage 
Turnip 
Mustard 

Swiss chard 
Mangel 
Table beet 
Parsnip 
Rutabaga 
Turnip 
Kai e 
Onion 
Parsley 
Collard 

Radish Kohirabi 
Less consistent Broccoli 

ylelders Brussels sprouts 
Cabbage 

Crops poorly adapted Adaptation 
unknown 

Annuals Biennial 8 

Lettuce Carrot Muskmelon 

Watermelon Cauliflower Celery 

Bean Chicory 

Sweet corn Egg plant 

Pea Endive 
Leek 
Pepper 
Rhubarb 
Saisif y 
Tomato 
Asparagus 
Okra 
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consistent tn yielding ability tn sprizig-sn tuz'n1p. Radish, a 

shown in Fi ure 25, and ntard have been iø'i and scne'rhat 1nconsitent 

in thei.r seed yielding 3bi1ity. The cruciíer which ar lieted aa 

being inconsistent, mature seed eai1y but requtrt extra care, usua1 

beyond that. which th average fariner or seedsman is willing to give. 

Carrot is not adapted to the iUarnette Valley òecausc C the 

danger of crossing with a ideiy sead reed, wild carrot (flaucua 

carota). It also matures its seed late in the season, as does lettuce, 

which 13np05e5 a serious 1ryest problem. as for seed are poorly 

adapted to the ìllnette Valley because of the aphid and disease 

problens Watermelon, bean, and sweet corn are irarmeather crops 

which do not mature their seed in tine to ali for harvest before the 

fall rains and frost. 

Not all adapted crops will yield equally well. Seed yields of 

parsnip, swiss chard, table beet, and mangel range £raa 1000 to 2000 

powids per acre. Rutabaga, turnip, and kale do well to erage one- 

third this wount. The anount of seed produced per acre, however, 

should never be used as a criterion as to the profitableness of a crop. 

Älthouh contract prices broadly reflect yield and coet-of-prìuction 

differences, net returns p acre differ widely l'or varils crops. 

Variety ai: Crop. Vríeties of different kinds of vegetables are 

too numerous to niention. Recently, two of the larger and nore pro- 

gressive seed £irs, listed in their seed catalogues, 67 and 5Xi 

vegetable varieties, respectively. A1thcrzgh many of the varieties 

listed are of minor value and in many cases ver1 similar, nevertheless, 



Fig. 2. Comet radish for seed in the Wiflamette Valley. Meshed 

appearance of the seed pods makes the rows almost indis- 

tinguishable. The heavy pod set as shown in the inset is 

not always indicative of high yields. 
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the'e is the pròb1u f hav±ng to coìtend with a 1ìrge nuiber of 

varitie Í'ar each crop. 

Varìetie and 8trains dJLLer videIy in their . yieicUng ability aa 

illustrated in îigire 26 ath Table fxr cuctuiibers . ?ickling varietieS, 

like Chicago and Boton, produce near tiice a ich seed as certain 

slicer varieties, such as Cubit and Marketeer Variations of this 

ftaitude could be shown for other crops as eU. Cabbagt strains like 

Marion Märket and Ferrys Round Dutch bolt aaUy and produce niore seed 

ui4er Wiliamette Valley couitions than do the Ball-head and AU-Season 

trainz a the data in Table 9 indicate. Squash varieties oÎ' the 

suuer type average 600 to 300 pouxds per acre whrea winter squash 

varieties a-erage on]y IOO to OO pounds er acre. Withiii ìach group 

there is considerable f1ucttion in seed. yie1cL for the different 

varieties ii1ds of Butternut, a summer squash, are very 1 while 

Table Queen and others are considerably higher yielding. Many other 

ezampiss could be given which ilitstrate the wide differeie in vari- 

etal seed producing ability in the WiUanette Valley. 

Seed companies in their coract pricing shoìid take into accrnt 

the v.riability in yield of varieties and pay the farmer ace cadingly. 

SOIL T!PE AND ItMAGLME1r 

Soil, the medium in which plants grow, is one of the major en- 

vìzonentaJL factors deterxnining whether or not a vegetable seed erop 

caii be grown successfully in the Willarnette Valley. It must possess, 

either naturally or by human adjustaent certain conditions tavQrabls 
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Table 8. Seed yields for sixteen varieties of cuculnber8 planted at 

three different datee. lJ 

(Irrigated Chehalis clay loam, 191i9) 

Seed yield per acre for various dates of planting' 

Average 
Variety May 7 May 18 June 2 aL]- dates 

Pounds Pounds Pounds Pounds 

A and C 977 l,l1.7 988 1,037 
Black Diamond 1,006 1,105 962 1,0211 

Bostc,n Pickling 1,190 1,3118 1,226 1,2% 
Chicago Pickling 1,2311 1,1108 1,181 1,2711 

Cubit 81 708 670 653 
Davis Perfect 898 1,093 1,037 1,009 
Early Cluster 1,153 1,288 1,162 1,201 
Early Fortune 1,077 920 1,09 1,019 
Early Russian 1,133 1,26 1,063 1,150 
Highnoor 7O 798 898 800 
Irnproved Long Green 1,129 1,227 1,0118 1,135 
Longfellow 917 1,O65 836 939 
Marketeer 635 7111 7711 708 
Stays Green 622 759 869 753 
Straight Eight 725 883 819 809 
White Wonder 1,099 1,11111 1,235 1,160 

Average all 
varieties 9113 i,o11 989 995 

11 AU plots were side-dressed with 100 pounds of nitrogen shortly 
after eìergence. 

* Difference for sitificarice at the 5 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 
UMI. 

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

Rep1icaton 2 375,783.3 187,J91.65 
Dates 2 301,030.8 153,515.110 0.113 
Error (a) 14 1,1110,106.6 352,526.65 
Variety 15 5,376,911.0 358,1160.73 17.7341* 
Interaction 30 537,252.6 1,906.112 0.811 
Error (b) 90 1,819,978.7 20,221.99 

Tota]. 1113 9,791,063.0 
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Table 9. Coar1.n of !eed-to-5eed siethod of production with trailont rettod for l 'jarietLe 
of cabbaje. 

(Irrigat.ed Chehalia clad loam, l9m7-L8) j 
-_- 

;vivaJ. ia percent Fotin in percent Seed yiei r. pourd pr acre 
Tror&slant 2/ eed /Avc. Trarp].ont seed Ave. Transptn ¶eed Ave. 

Variety LS da ADda -to- 6Oda -tc- (Ode -to- 
ec(ì seed seed 

Al1-Yead Tar3 "2.3 'm.9 7.2 .3 73.i 7.0 9L6 l7.0 127. 309.° 2C.2 
Cheiftatmi Savoy 97.L 97Jm 82.1 92.3 9.7 1m2.3 36. 72.8 lf3. 1.7 168.1 
Copenhagen Market 71m.L 7O.1 6h.L 69.7 1(À).0 100.0 1fO. 100.0 1114.7 211.7 111.0 
Daijah Red Pal1had 76.9 67.2 100.0 36.0 67.0 3.7 97.1 91.7 70.3 .0 1f7. 99.3 
Fer17 Round DUtCh 97jm 92.3 7.9 88.9 100.0 91.9 1CO.O 97.3 37.7 29.3 265.0 306.0 
G1d.n Acre 87.2 974k L.2 76.9 97.0 1C0.0 ioo.o 99.0 199.7 19.7 121.3 17C.2 
:erei Wakefield 7.2 97.1 f9.7 3.7 92.3 9L. 93. 12.0 12L7 l7.7 10.6 
Mrioi ?lRrket 9L.9 QI.9 89.8 93.2 100.0 97.2 1C'0.0 99.1 297.0 26C.C' 36.' 307. 
Peru'. Statt Balihead 97.li 91m.9 92.3 9h.8 9h. 1m7.2 9.2 79.0 3Th.7 i6.o 36.O 298.6 
Reiatant Detroit 82.3 97.lj 56Jm 78. 100.0 97.2 100.0 99.1 27.7 206.7 1tIi.3 202.9 
Sac' Perfection Orwthead 9m.9 9L.9 62.1 66.3 3.1 97.0 67.1 2m.3 120.0 370.3 2Uj.9 
5teir'! Flat Dutch 9?.L 97.1 97.1 97.& 97. 92.7 97.1 2E1.3 182.7 lm3.0 336.7 
iacontir A11-Eeason 71. 97. 1m3.6 70.9 1CO.0 68.1 93.3 87.2 l55.C' 127.0 90.7 l2.2 

Wjconajr. 9ugner 92.3 l00.0 81.2 91.2 5L1 LmE.6 lcO.0 66.9 20.0 302.3 221.3 
Wiscorsin hollarider h. 8 100.0 97Jm °7J C.3 82.0 tim.E 1C.0 7.6 269.7 61,. 136.0 2%.? 

69.6 °L 78.8 57S 88.5 72.0 Q7.2 85. 237.. 159.5 260.9 219.3 Average 

LSD .05 a 6i.h5 fcr nethod and date 
LSD .05 iLl.S8 for varieties 

1/ All plota received fall apçiication of 25 pomds of Forax, 150 pounds af gypsur and 500 pounde cf 10-10-10 
per acre. Spring fertilizers cn,ststed of 100 pcunds nitrogen, broadcast in bands teside rows. 

J All varieties seeded in niant bed on July Th. The liS-doy trarmsrlent made Septenter 2, the 60-day tansp1ant, 
Septether 17. 
Seed-to-seed plotS seeded August 6 

Table 9A. Analysis of variance for two oates of transplanting 
and seed-to-seed production of l varieties of 
cabbage, 19Zm7-4m8. 

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

Replication 2 10,290.17 
Method 2 2l9,028.57 l2I,IJ.285 5.77 
Variety 1h 60,812.lim 6,I86.603 2.15 
Method x variety 28 60s,750.32 21,598.226 
Error 80* 4].0,304.50 5,128.806 

Total 126* 1,925,186.00 

* 8 saing values. 



Zoz vogetabis seed production in the Wiflamette Valley. These series 

are recent a]ìiiyja]. soils adjacent to etreas and are geiraZiy subject 

to overflcxr (72, p.12). Chehalis is more desirable *n tI Necb.rg 

series because of its heavier sub-s oil and higher level of fertility. 

Both soil series are near neutral in reaction, being well supplied with 

calcium. 

Good seed crops Iye aLeo been produced on the older alluvial 

bench-land soils of the main 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 ve 

a higher clay content in both surface and sub-soil horizons, are 

slightly acid, but are reas onab]y weil suplied with plant nutrients 



Fig. 27. Spinach being grown for seed purposes on productive river- 
bottoni 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. 

-w 
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Fig. 28. 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. 



It is important for 

WiUanette VaUey vegetable seed producers, if they aze going to stay 

in priuotion for a long periød of thne, to use good soil managemant 

practices and follow reccuended cropping actices which allow for 

the frequent renewal of large quantities of organic natter in the soil. 

Soils having a greater content of humus ara more productive than soils 

having less organic matter (61, p.938). This means, then, that it is 

wise to use rotations which include hunius-forming sod crops. Stephen- 

son (80, 8-]2) points out that soi].s high In organic matter are betta 

aerated, retain moisture better, are lees subject to erosion, aal 

require lees water and. c,nereial fertiliser than those that have a 

law level of this yital caaponent . Also, when good crop rotations are 

folla, 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 Leur years should be used if possible. Under irrigated 
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conditions small grain, ov, and a vegetable seed crop would mak. a 

suitable rotation. The clover could be turned uier the ec year 

arid utilized a green manure. Where alfalfa is used in the rotation, 

the vegetable seed crops shoi1d be planted after the legume. 

Many 0.1 the gardan seed crops prwide an excellent opportunity 

for growing cover crops for green marnire purposes For late spring or 

summer-planted seed crops auch as cucumbers, squash, and pumpkins, 

cover crops attain good growth and can be turned under in ti to 

all for partial decciuposition of the green material before the crop 

is planted. 

The erosion hazard is great for ov-er-wintered rca- crops on over- 

flow ]ands as shown in Figure 29. Provision shcild be made to hold the 

valuable top soil in place with a cover crop as illustrated in Figure 

30. The planting o.1 inter-row crops such as Abruzzi rye, winter 

barley, and vdnter oats has proved valuable for this purpose. The 

cover crop can be rotatifled into the soil in the early spring as soon 

as soil conditions permit, thus makïng a valuable addition 0.1 organic 

matter. This practice is somewhat questionable on heavy soil types 

where cultivation has to be delayed because of prolonged, wet soil 

conditions because the cover crop often grs so rank that it is diffi- 

cult to handle and work into the soil. Another ithod far alleviating 

the erosion hazard and whïch can be practiced in conjunction with a 

cover-cropping program, is to plant the rs at right anglas to the 
direction of water flow. This checks the eroding action of the watei, 

eanecialiy with cros like turnip and rutabaga where the rows are 



Fig. 29. Soil erosion is a hazard with field overwintered biennial 
crops on overflow lands unless some protective measures are 
taken. 

7_ 

Fig. 30. 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. 



spaced relatively close together. 

adapted roi' irrigation in ti Wil].ette Valley an d tJt sandy barns 

of Chehalis and Neberg soil series as well as the better-dr*ined 8011e 

of the mein valley floor, such as Willarnette loam aed silt loam, were 

wefl suited to frrigation. He ±'urther stated that the saink1er type 

0:1 irrigation was often pre!erred to surface irrigation because of 

its adaptability to soils with uneven surface topography. 

in the semi-arid vegetable seed prcxtucing regions, Woodbury aM 

Dietz (117) of Idaho, }iawthorne (3g) of Utah, MacGillivray (Ç1) of 

California, and Griffiths et al (30) in Arizo i, stressed the necessity 

of irrigation for profitable seed production and discussed general 

irrigation requ1rents for sane of the crops gr*n in their reepeetive 

areas. 

Where Needed. There are rrnrnerois instances when irrigation is a 

prime neceas ity for the Willaniette Valley vegetable eed grer. 
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Supp1enta1 irrigation as shown in F igure 3]. is ner1y always essential 

for establishing plant-beds during t aru suimner monti for such 

crops as cabbage, table beet, and parsnip. Irrigation is also needed 

when transplanting these crops in der to get the plants off to a 

good staz't. Biennial seed crops which are grron by the seed-to-seed 

method usually require ix'rigation in oe'der to put the soil in a suit 

able condition for planting and to assure establishint of the young 

seedlings after' their erneigence. Seed yields of suiner-ging crops 

which Taake aazinuim moisture den&and after June 35 are greatir enhanced 

by suppJl irrigation. This is especiaUy true tor such crops as 

cucumber, squash, arid pumpkin. iven ror earir sing-sown crops such 

as mustard and turnip, which mature relatively early in the season, 

outstandingly high yields have beni ita1ned with good water an1 

fertilizer management. 

Eactica1 Considerations No specific rules can be £ormilated as 

to the exact emnt, rate, and trequency of irrigation since this 

varies widely for different crops, different areas, different stages 

of grcth, soil comlitions, and weather cditions. 

Good irrigatim demands a sound, workable knarledge of crops aid 

soils it. a farmer is to be able to tell when to irrigate aid the quan- 

tity o.f water to a2y. Without this knos2edge and experience to back 

it up, it is very unlikely that a erp can be brought to its 

preduction of the highest quality seed. 

Pencileton, Iinnell, and Reimer (6S, p.17) working with sugar bets 

for seed in the Wiliamette Valley, stated that supplemental irrigation 



Fig. 31. Irrigating seedbed for table beets in the Willamette Valley. 

Seed sorn 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. 



low soil øisture 1evea were more profitable than aedium iigh 

ieyeij for aU. spacings of the dsep..rooted carrot crop and or onions 

spaced mco than 30 Inches apart in rcze. He&visr and more frequent 

irrigatious were justified on2- wn onions were grcvn in roes deer 
than 30 inches apart. 

MacGillrny (!1, p.11) o California show-ed that irrigation nearly 

doubled onion seed ylei.d8. He found that three ±r irrigations 
were desirable the northern Central Vafley, with a ninimurn ot ten 

inches of iiater being applied dnrin. the greing season. 

Âide fron the work referred to above, there has been very little 

experimental work on the determination of irrigation rep irents far 

vegetable aed crops Observations made during the conduct of the 

experinental work at Crva1lis showed that most vegetable seed crops 

required more frequent and lighter irrigations than did iuot of the 

cnon farm crops grown on the saine farn. This 'was very noticeable 

Lar the shall-.rooted cucurbits and many of the crucifers, especiafly 

turnip and mustard. frequency of irrigation was governed largely by 

weather conditions, With high temperatures axd low humidities naeessi- 
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tating mere £x'equent irrigations in order to keep the plants in an 

active, vigors growìng condition. 

The fertility of any soil is determined by sereral interdependent 

pIiysica1, chenilcal and biological tactors whose ccnbined eLfects can 

be expressed in the ability of that soil to et the specific needs of 

crop plants (lu, p.202-203). Careful selection of soil type and good 

soil manageint practices rrake it possible to n.intain the p1ysical 

and biological factors aufficiently weil so that they do not bocon 

limiting factors for plant growth. Chemical condition of a soil, 

however, cannot alwa-a be handled so siuy and must be considered 

carefufly where specific needs ot certain ero aro being administered. 

Lack of plant nutrients IS often a Thn(ting Îactor in the Wiflamette 

Valley unless this deficiency is corrected The aim of any good 

fertilizer proam should be to supply adequate anounts o.t available 

nutrients for plants during ail periods of growth, without permitting 

harmful concentrations of any constïtutents (S9, p. 7S3). 

Plant nutrient requirements vary according to the kind of crop, 

fertility level aï the soil, amount of water avaiithle to the crop, 

and various other factors Likewise, soils vary great]y in their in- 

herent productivity and thereby affect the degree of responso that can 

be obtained frGn the addition of cctarircia1 rertilizers. 

I'ield experiments at Corvallis have shown that vegetable seed 

crops respond to liberal applications of conercial fertilizer. 



I'tane o :NittOgw. The data sunar1zed in Tables 10, II, 12, 

13, 114, and 16 sh that nitr ogen is the key t vegetable seed produe- 

tion In the WiUtette Valley. tigures 32 to I1 inc lusive urthsr sub- 

stantiate this statement. The data md leate that seed producers with 

irrigation facilities would be Justified iii using 1arer anounts 3f 

nitrogen than they do at the present tirne. Amounts up to ISO poins 

of e3aenta1 nttrogen have given significant yield responses far 

irrigated turnip, cabbage, and cucumber as s hm In Tables 13, 1h, 
and 16, respectively. Data in Thbles 10 arid 12 indicate that approzi- 

rnately two'.thirds of this amount is needed to produce maziimim seed 

yield8 for irrigated onion and uustard, respec tively. 

The fall application of nitrogen for overwintering crape should 

be limited to an amour t whiøh will aid estab1isIent and permit a 

hea1tIr, vigorous grawth of plants before they go into a semi-dormant 

state This principle is illustrated for cabbage in Figure 38. 



Excessive app1ìcation should be avoided since thiS results in a st 

oi' nitrogen by leaching and may cause too mich vegetative &evoiopuent, 

especially if' teipratures are wmauafly mild during tI first part 

of thi winter. Data g1en in Table l iiiicate that fail. applications 

of nitrogen may be unnecessary if the fertilizer level of soils is 
high as a result of plowing under a legume crp. 

The spring applicatic of nitrogen shrn].d be applied early to 

over-wintering crops if maziìmin yields are to be obtained. Evideìe 

of this priucile is shn for cabbage in Table l and in Figures 37 

and 39. Early application of nitrogen in iate Fébruary or early March 

stimulates plant and rt develonent and makes possible a large vegs- 
tative growth before moisture and temperature tend to limit prothiction. 
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Table 10. Seed yields for 3 different combinations nf nitrogen, 
phosphoru5, and potassium', for Sonthport White Globe Onions. 

(Irrigated illainette silt loani, l9Q-50) 

Seed yields with various amounts of nitrogen per acre 2 

Aicixnt of phosphorus No 7 pounds 
and potassium per acre / nitrogen nitrogen 

Pounds Pounds 

100 pounds phosphorus 
100 pounds potassium 
200 pounds potassium 
300 pounds potassium 

200 pounds phosphorus 
100 pounds potassium 
200 pounds potassium 
300 pounds potassium 

300 pounds phosphorus 
100 pounds potassium 
200 pounds potassium 
300 pounds potassium 

Average, all phosphorus 
and potassium treatment 

150 225 Average 
pounds pounds all rates 

nitrogen nitrogen nitrogen 

Pounds Pounds 

146o 560 399 

1413 625 513 

1452 5140 589 

1459 586 1488 

3114 661 14149 

1411 585 592 

1458 563 

1406 663 

1453 5814 

1427 96 

557 
527 

571 

520 

386 
388 
321 

tounds 

1456 

14814 

1475 

396 1482 

1412 1459 

398 1497 

1467 511 

14114 502 
14146 5114 

1403 1486 

* Borax and 'psum applied uniforrrly tc all plots in the fall. Phosphorus and 
potassium were applied ir. the fall and all nitrogen was applied in the spring. 

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

/ Difference for significance at the S per cent level for nitrogen means 98. 

Table lOA. Analysis of variance for the effect of 36 different 
fertilizer treatments on seed yield of Southport White 
flobe onions, 19149-50. 

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

Replication 3 178,753.97 59,5814.6567 

N 3 851,856.91 283,952.3033 9.85** 
P 2 37,336.51 18,668.2550 
K 2 5,099.56 2,5149.7800 
N x P 6 145,1145.66 7,5214.2767 
N x K 6 172,979.61 28,829.9350 2.36* 
p x K 14 114,2147.78 3,561.91450 
N x P x K 12 58,563.38 14,880.2817 
Error 105 1,282,532.28 12,2114.5931 

Total 1143 2,6146,515.66 



Table U. Effect of nitrogen and phosphorus on seed yields for Boston 
pickling cucumbers. 

(Irrigated Chehalis sandy loam soil, l919) 

Phosphorus per acre 

75 
No pounds 

nitrogen nitrogen 

Average, 
pounds pounds all rates 

nitrogen nitrogen nitrogen 

Pounds Pounds Pounds Pounds Pounds 

None 96 1,275 1,t92 1,375 1,277 
75 pounds 828 1,216 l,I35 1,222 1,175 
150 pounds 917 l,3OI 1,198 1,255 1,168 
225 pounds 876 1,276 1,272 1,322 1,187 

Average 897 1,268 l,3L9 1,293 1,202 

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

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

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

Replication 3 2!9,769.71 83,256.57 
Nitrogen 3 2,01x1,057.27 680,352.!i2 
Phosphorus 3 122,473.71 I0,891.2h 0.69 
Interaction 9 2l7,Ul.5l 21,16O.l7 0.11 
Error 145 2,59,682.82 59,10.06 

Total 63 5,290,625.02 



Fig. 33. 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 
whereas lighter toned plots did not. East farm, July 19, 
191i.9. 

Fig. 3. Comparison of nitrogen and phosphorus fertilizers on Boston 
Pickling cucumbers at harvest. Plot on left center was 

side-dressed with 1O pounds of nitrogen per acre. Plot on 

right center received iSO pounds of P2O per acre. Nitrogen 

is the key to cucumber seed production In the Willamette 
Valley. 
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Table 12. Effect of nitrogen and phosphorus on seed yield of Giant Southern 
Curled ?ustard 

(Irrigated Chehalis sandy loan, 19h9 and l9o) 

Seed yields per acre with various amounts of phosphorus 

7 loo lO 200 22S Average, 
Nitrogen pounds pounds pounds pounds pounds all rates 
per acre None PO PO P205 P2O PO P205 

Pounds Pounds Pounds Pounds Pounds Pounds Pounde 

Tear 19149* 
None 731 863 - 812 - 815 805 

60 pounds 1141414 17143 - 11428 - 11480 15214 

120 pounds 1828 19140 - 1839 - 1991 1900 

180 pounds 1839 1795 - 1963 - 2175 19143 

Average 11461 1585 - 1511 - 1615 15143 

Tear 1950 1] 
None 1269 - 1328 - 1220 - 1272 

50 pounds 1807 - 1907 - 1826 - 18147 

100 pounds 2079 - 1921 - 1786 - 1929 

150 pounds 2007 - 20314 - 19014 - 1982 

200 pounds 1992 - 19146 - 1832 - 1923 

Average 1831 - 1827 - 17114 - 1791 

* Tear 19149 
Difference for significance at the S per cent level for nitrogen means 209. 

Differences not significant at the 5 per cent level for phosphorus means. 
Year 1950 

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, 19149. 

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

Replication 2 15D,i145.39 75,272.70 
Treetment 15 10,5214,582.1414 701,638.83 il.114** 

N 3 9,9814,118.93 3,328,039.148 52.814** 

P 3 178,2714.12 59,14214.71 

N x P 9 362,189.39 140,2143.27 
Error 30 1,889,612.814 62,987.09 

Total 147 12,914,7140.17 

Table 12B. Analysis of variance for seed yields of Giant Southern 
Curled Mustard with 15 various fertiliaer treatments, 1950. 

Source of variation 0/f Sum of squares Mean square F value 

Replication 3 1,3146,6114.8 14148,871.60 
Treatment 114 L,14li7,180.l 317,655.72 14.36e-e 

N 14 14,136,1430.6 1,0314,107.65 114.20** 
P 2 177,732.0 88,866.00 
N x P 8 133,017.5 16,627.19 !rrur 142 3,058,7514.1 72,827.1i8 

Total 59 8,852,5149.0 
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Table 13. Effect of nitrogen and phosphorus on seed yield of Shogone Turnip. 

(Irrigated Chehalis sane 1oan, 199 and 199)) 

Seed yields per acre with various ounts of phosphorus 

7 100 19) 200 22S Average 
Nitrogen pounds pounds pounds pounds pounds all ratee 
per acre Nona P20 P0 Pp0 P205 P205 P20k 

Founds Pounds pounds Pounds Pounds Pounds pounds 

Tear l99 
None 77 769 - 72 - 688 697 

pounds 1073 1098 - 1116 - 1020 1077 

120 pounds 1268 l27 - 1200 - 1266 1252 
180 pounds 1399 1I83 - - - 1I9) 

Average 1080 1156 - 1138 - 1106 1120 

Tear lc9) / 
None 107 - 1007 - 912 - 1005 

50 pounds lLh5 - ThS0 - 159e - 
100 pounds 1677 - 1868 - 1653 - 1733 

150 pounds 2057 - 16R8 - 1802 - 181i9 

200 pounds 1879 - 2096 - 19h2 - 1972 

Average 1631 - 1622 - 1581 - 1611 

e Year l9L9 
Difference for significance at the 5 per cent level for nitrogen means 160. 
Differences not significant at the S per cent level for phosphorus means. 

1J Tear 1950 
Difference for significance at the 5 per cent level for nitrogen means 172. 
Differences ot significant at the S per cent level for phosphorus means. 

Table 13A. Analysis of variance for the effect of four levels of 
nitrogen and phosphorus on seed yield of Shogone Turnip, 
i 9I9 

Source of variation D/f Sum of scuares Pean souare F value 

Replication 2 30,959.70 15,79.85 
Treatment 15 3,830,150.70 2% 3h3.38 6.9o** 

N 3 3,72l,L83.78 l,2t0,L&Q1i.59 33.79** 
p 3 I1,621.8 13,873.99 
N X P 9 67,0.9L 7,tL9.i 

Error 30 1,101,306.16 36,710.21 

Total ta L&,962,1i16.56 

Table 13E. 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 value 

Replication 3 237,975.9 
Treataent 11 7,606,860.6 S3,3L7.l857 12.55e* 

N ¿4 6,982,716.6 1,75,679.l5 I0.33s* 
P 2 28,226.1 Th,l13.05 
N x P 8 595,917.9 7i,I89.7L 

Error h2 l,818,11L6 13,288Jjii29 

Total 59 9,662,951.1 



Fig. 3. The effect of nitrogen on Shogone turnip for seed. Plot on 

left received 60 pounds of nitrogen and 7 pounds of P205. 

Plot on right received 22S pounds P20g. Note difference in 

height and size of seed pods. 

Fig. 36. Too much nitrogen causes 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 22S pounds of 

P0 per acre, In spite of lodging high levels of nitrogen 

poauce highest yields. 



Table 1h. Effect of time and rate of nitrogen on bolting and seed yield of 
Ferrys Round Dutch Cabbage. lJ 

(Irrigated Willamette silt loam soil, 19h9-9)) 

Date of nitrogen application 

March h March 2h 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 9b.5 669 9b. 669 9i.5 669 

96.b 128g 96.h 1h61 98.2 983 7 pounds 
1) pounds 100.0 173 92.S 1308 87.2 926 
22 pounds 98.1 118 95.9 1319 88.6 961 

98.2* 1h59 !/ 
95.0* 1362 / 

91.h* 957 / 
Average 

Ail plots given uniform fall application of 30/ Boron, 200# Pp0, l00# K20 and 50# 
N per acre. 
Difference for significance at the 5 per cent level (seed yields for various dates) 

lEO. 
* Difference for significance at the 5 per cent level (bolting per cent for various dates) 

b.?. 

Table ibA. 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 Sinn of squares Mean sguare F value 

Replication 3 2,672,537.97 
Treatment 9 3,209,89b.00 356,65h.69 9.?6* 

Date 2 1,703,990.16 851,995.08 23.31** 
Rate 2 b,908.16 2,b5h.08 0.07 Interaction h 2b?,658.68 6l,91b.67 1.69 
Ck vs. treated 1 1,253,337.01 1,253,337.01 3b.29** 

Error 27 986,937.23 36,553.23 

Total 39 6,869,369.20 

Table lbB. 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 

Oste 2 2?8.b82 139.2h10 
Rate 2 91.052 b5.52& Interaction h 256.782 6b.1955 2.02 
Ck vs. treated i 0.bhl c.hhi 0.01 Error 27 853.362 31.6060 

Total 39 1992.856 
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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 Wi].laxnette silt loam following subclover, l919-0) 

Treatment 

Fall treatnent* 

Bolting 

Seed 
yield 

per acre 1] Nitrogen P0 
Pounds Founds Per cent Pounds 

Treatment I None None 96J4 Th32 
lhh8 Treatment 2 0 - 9,.3 

Treatment 3 100 - 99.7 1338 
Treatment t 200 9I. 1221 
Treatment 5 100 200 96.1 1389 
Treatiient 6 - 200 98.2 159) 

lJ Differences not significant at the 5 per cent level. 
* Ail plots received blanket application of 100 pounds of nitrogen in 

early spring. 

Table 1A. Analysis of variance for the effect of fall applications 
cf phosphorus and nitrogen on seed yield of Ferrys Round 
Dutch Cabbage, l9L9-50. 

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

Replication 3 231,305.67 77,101.8900 
Treatment S 2h8,L63.00 L9,692.6000 1.17 

p 1 2,2I2.67 2,21i2.67 0.05 
N 2 lll,661.00 55,832.00 1.31 
N x P 2 l3I,556.33 67,278.16 1.58 

Error 15 638,569.23 t2,571.2887 

Total 23 1,118,338.00 

Table 15. Analysis of variance for the effect of fall applications 
of phosphorus and nitrogen on bolting of Ferrys Round 
Dutch Cabbage, l9li9-50. 

Source of variation Dir Sum of squares Mean square F value 

Replication 3 199.2015 
Treatment S 3i.3937 6.787 0.33 

P 1 l.760! l.70li 0.08 
N 2 16.5100 8.259) 0.39 
P X N 2 16.1233 8.0616 0.38 

Error 15 315.1180 21.0079 

Tota]. 23 8.Tl62 



Fig. 38. Effect of fall applications of nitrogen on cabbage plant 
development. Plot on left foreground received no nitrogen; 
plot on right received O pounds of nitrogen per aove at the 
tiie of transplanting. Both re fertfliz ed with 200 pounds 
of P20i and 133 pounds of K2C p acre Photographed 
March 3, l9I8. 

Fig. 39. Nitrcgen 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. Liberal 
amounts of P2O and K20 were applied to both rows the fall 
previous. Note that nitrogen delays bloaning but increa$es 
plant vigore 
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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, l968) 

Experiment and 
Fertilizer per acre* 

Seed yield 
treatment Nitrogen P205 K20 per acre 

Pounds Pounds Pounds Pounds 

Expertment 1 
Treatment i O O 0 1001 
Treatment 2 fO O 0 1213 
Treatment 3 120 0 0 1259 
Treatment t 180 0 0 1h38 

!xperiment 2 
Treatment 1 120 0 0 1259 
Treatment 2 120 200 0 1hü8 
Treatment 3 120 200 lOO 1286 

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

1/ Experiment 1: Difference for significance at the 5 per cent level 139. 
Experiment 2: Differences not sign&ficant at the 5 per cent level. 

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

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

Treatment 3 236,009.7 78,669.9 9.91* 
Error li 87,336.5 7,939.7 

Tota]. lii 323,3t6.2 

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

Table l6B. Analysis of variance for the effect of nitrogen 
phosphorus and potassium on seed yields of Boston 
pickling cucumbers. 

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

Replication 3 l9D,OOl.7 50,000.6 2.63 Treatment 2 30,531.1 15,265.6 0.80 Error 6 i114,lI1J.5 19,021L.1 

Total 11 2914,677.2 
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Fig. L1o. 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 P20 and 100 pounds K20. Plot on right was a check 
and yielded only about one-half as much as other plots. 

.:_: ri 

Fig. L.i. The effect of nitrogen on sp:Lnach for seed. Plots from 
left to right were treated with Q, 75, 150, and 225 pounds 
of nitrogen per acre. Optimum level for seed purposes is 
somewhere between the second arid third leve1s 
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Table 17. The effect of variou5 fertiliPer treatments on number of cuims per plant and 
seed yield of Early Yellow Globe onions. 

(Non-irrigated Willanete silt loam, l8-b9) 
- 

Fertilizer per acre ms 
pet 

Seed 
yield Nitrogen Nitrogen* 

Treatnt (fall) (spring) P2O 2O Gypsun Lime plant per acre 

Pound$ Founds Founds Pounds Pounds Pounds Pounds 

Treatment 1 (none) - - - - - - 2.0 318 
Treatment 2 (NP1C) 50 100 200 100 - - 2.6 ii30 
Treatment 3 (NPIC G) 50 100 200 100 175 - 3.2 53]. 
Treatment & 

(NPI( i G L) 50 loo 200 100 175 1200 3J 632 
Treatment S (NF!( , L) 50 100 200 100 - 1200 2.8 396 
Treatment 6 (G) - - - - 175 - 2.2 2I0 
Treatment 7 (G L L) - - - 17S 1200 2.3 i05 
Treatment 8 (L) - - - - - 1200 2.3 327 

* All 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 va!iatjon D/f Suri of souares Mean square F value 

Replication 3 15,107.88 5,135.96 0.53 
Treatment 7 L3!,996.I6 62,lI2.35 6.l0* 

NPK 1 21i3,95l.3l 23,9S1.3l 25.Th** 
Gypsum 1 56,330.1x6 56,330.h6 5.81* 
Lime 1 29,221.53 29,221.53 3.01 
M'E x G 1 57,257.28 57,257.28 5.90* 
NPK x L 1 5,66o.L8 5,66O.18 0.58 
G x L I I2,355.06 I2,3%.06 L.37* 
NPK X G XL 1 220.3I 22O.3L 0.02 

Error 203,761.21 9,702.91 

Total 31 6,l6S.S5 

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

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

Replication 3 0.371i169 0.12h723 0.58 
Treatment 7 6.8J0l62 0.977166 

NPK i L882612 1.882812 22.71** 
G 1 l.022I50 1.02250 I.76* 

L 1 0.275653 0.275653 1.28 
NPK z G 1 0.632813 0.632813 2.91k 
Np,c X L 1 0.00l95 0.00l95 0.01 
G X L 1 0.006903 0.006903 0.03 
NPE x G z L I 0.017577 0.017577 0.08 Error 21 l.5].14919 0.211996 

Total 31 11.729250 



--.--A--- -.d 
- . 

ï_ t, 

rn 

+ 

I 

Fig. I.2. Â 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 rpsum nd lime. Note the in- 

creased vigor and greater abundance of seed heads in the 

NPK plot. 

Fig. L3. Comparison of check plot on left with lime treatment on 
right. Note the higher plant survival on the limed plot. 
All 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, 19LL8) 

rertilizer per acre Seed 
yield per 

Treathent Nitrogen K20 Boron Suif ur* acre 

Pounds Pounds Pounds Pounds Pounds Pounds 

Treatment i 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 
Treatiment 5 120 200 100 30 30 1276 

* Anronium sulfate provided source of sulfur. 
Differences not significant at 5 per cent level for treatments 2, 3, L, and 5. 

Table 18A. 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 Df squares Nean sa':ire F value 

Replication 3 106,312.0 35,L37.3 ì.7L 
Treatment i 73,3LL. 73,3L1.5 3.59 
Error 3 L0,825.5 20,L12.75 

Total 7 220,b82.0 

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 1l1,579. 37,193.3 i.Li 
Treatment i 7',i75.0 75,175.0 2.8e 
Error 3 79,061.6 26,353.9 

Tota]. 7 265,816.5 



should be niade at the tite al seeding or in the seedling stage s inca 

most plants use a large portion of their phosphorus relatively early 

in the growing period. Pendleton, YIXmCU, and Rsir (65, p.?iO), 

'working with sugar bee ts, suggested a split application o nitre 

arzi phosphorus, a small amount being applied in the tall and the 

remainder the fOIIOing spring. Theoretically, the ideal fall appli- 

cation would be one where the plants would use nearly the uU ant 
of nitrogen and phosphorus In order to attain a vigorous, hea1t1 

growth condition before going into t winter. 

The results obtain ed fr»u the use o potassium in the Willamette 

Valley hare given no neaaurab1e seed yield response for either tail- 

planted or spring-sown crops a shn by the data in Tables 10 ai 

16, respectively. 

Nearly ail the soils in the Wiflamette Valley are known to be 

deficient in eultur. The data in Table 17 show that sulfur in the form 



Balanced Nutx'ition. It ha been pointed out that different soils 

vary geat]y in their nutrient suppiying power axxt that crops differ 

in their response to different levels of fertility and pH. It is 

essential for any- cnbination of soil and crop to balance the nutrient 

supply according to the requirement of the particular crop. Vegetable 

seed experiments in the Willaznette Valley have iriicated that yields 

may be somewhat superior where the key element, nitrogen, is enbined 

with an adequate suppiy of other nutrients, particular]y phosphorus, 

calcium, and sulfur. The experimental data in Tables 10 and 17 tend 



CULTURAL REQU R}LEfl5 OF CROPS 

Cu1tuxe refera to the ing ath rearing of craps It is essen- 

tia]. that Willarnette Valley seedamen and Larasra know the cultural 

with vegetable seed production. 

Cultural requirements and field practices related thereto vary 

widely foe' different crops and their varieties and are often influenced 

by such factors as fertility lavel, soil type, moisture level, arid the 

season. Because of these influencing factors two farmers growing the 

sante crop may follow soeewhat different practices in 'der to obtain 

optimum seed yields under their particular conditions . Nevertheless, 

there are certain broad cultural requirements which characterize each 

crop and these must be dealt with in a realistic manner if production 

is to be successful. 

Seedbed Ireparation. Nearly aU of the vegetable seed crops 

grown in the Wiflamette Valley have similar seedbed requirements Good 

seedbed preparation is a prime necessity in order to Obtain unifn'm 

stands , especially of the emaU'eesded crops An ideal seedbed is o,e 



that is roll-supplied with plant nutrients and moisture, that is weed- 

free and moU, yet compact enough so that soil particles are in close 
contact with the seed (Figure 2). It is also free of trash that in- 

terferes with seeding and subs.ciuent tiflage operatio. 

The heavier upland soils houid be late ZaU-plàwed for ear3y 

apring-eown crops, especially if sod crops are to b tened under prior 

to rlanting. This allows for more ti1y seedbed preparation the L ol- 

lowing spring, Plowing of low-lying, river-bottom soils must by 

neceszity be delayed until spring because of the flood hazard. 

It is desirable to irrigate ahead of the final seedbed fitting 

operations whenever irrigatirn 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 planted shallowly, not over one-ha]! to 

three-çaarters inch deep as illuztated in Figure IIi for cabbage, 

whereas larger seeds such as squash and peas can be planted deeper- 

one and one-half to two inches, depending on the soil texture. 

Additional suggestions on seedbed preparation with respect to the 

weed problem are discussed on pages 13h 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 crop maturity or (2 ) the transplant method where the plants, 

bulbs, or roots are gromvn in a small plant-bed and later transplanted 



112 

Fig. 4. 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. . 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. 
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the choice of method of production. D1aadntages of the seed-to-seed 

method of producticn are three to1d . First, it is necesaarr to plant 

crops like parsnip, kale, ewiss chard, mangel, kohirabi, and dwarf 

kale during the eìriy suwner rnont1, with the crop occupying the ].ard 

foes two Lull grdng seasons No financial return, therefore, is 

realized fran the 1azi during the Lirst year. Turnip and spir*oh can 

be fa1l-L1ath,ed and do not present this problem since an ear2' maturing 

crop can be produced and renaved from tk land prim to the ftIII seed- 

ing. A second jection of the seed-to-seed method is the difficulty 

of obtaining uniform stands on large acreages during the hot suner 

months Even rith suppleinìtal irrigation it is difficult to nintain 

a satisfactory moisture level tint will insure uniform establishsent. 
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Th third objection voiced by seedxnen 1 that there is no opportunity 

to select and discard off-type bulbs or roots when the seed-to-seod 

method i used. They claim tim t the seed-to-seed method results in 

the production of 1over quality seed. This does not appear to be a 

valid objection, havever, if gcneticaUy pure stock seed had been 

ußed to grow the roots or the bu))s in the first place. 

The transplant method of production overcomes the objections 

stated for the seed-to-seed nethod, but is usually a more time-consuming 

and eqensive thod because of the large antetint of labor involved. 

This disadvantage may not be of any econcnic significance, however, 

when one considers the extra financial return that is possible by 

growing a crop on the land the first year. Any advantage that the 

transplant method y have, however, may be offset in certain cases 

by the higher seed yields that are sometimes made possible with the 

seed-tomieeed .ìnethod of production. This advantage for the seed-to- 

seed method of roduction is exeiplified in the data shown in Table 9 

foi' cabbage. 

The transplant method shouLi be used by seedsmen who are producing 

stock seed of biennial root and buTh crops sixe it provides an oppor- 

tunity to carefully select and discard off-types i1ch they do not 

wish to propagate further, 

Time of Seeding and Transplanting. The timing of seeding and 

trisplanting operations is very critical in the culture of planta in 

the Wifleinette 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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Cool-season annual crops UUa1Y prOEluce ìoro seed i$ planted 

early in the spring as soon as the soil can be put into suitable 

condition for seeding. The data given in Tablee 19 az1 20 far spinach 

arid turnip, respectively, illustrate this principle . Magruder and 

Aflard (53, p.506) in 1936found that long day lengths stinulated 

bolting or spinach. These results suggest the desirability o.f early 

spring planting so as to be able to obtain good-.ized plant3 capable 

o_f high seed yielding ability beíore te long days cause prenatine 

bolting Vino seed crops should be planted cwdinari]y after soil 

tenperatures hLwe warmed up saatotixne in May. Planting should not be 

postponed so late, hcirever, as to run into the problem of lack of 

seed maturity at the end of the grovring season in the fafl. 

Data presented in Table 9 sh that date of seeding axil trans- 

planting often influexes the degree of winter hardiness, bolting, ai1 

the subsequent esed yield of biennial crops like cabbage . Borzefl 

( 8, p . 393 ), in 1925, when irrvestigating the factors L'ìflaencing seed- 

stalk formation in wintered-over cabbage, concluded that the factor 

most closely associated with bolting was the size of the p).ant trans- 

planted. The larger the plant, the greater was the percentage of 

"seeders ." Hill and others (2, p.20..22 ) in l9W faund the saae 

relationship in the WiUsinette Valley but pointed out t danger of 

h&TIflg the cabbage plants develop to the hard head stage at the onset 

of winter because of their greater susceptibility to winter injury. 

Under-developed plants often failed to bolt properly the £oUing 

season and did not usiial]y produce as much seed, even though a higher 

percentage of the plants suryi'ved. They concl4ed that planting ath 
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Table 19. Effect of date of planting on seed yield of Bloomsdale 
spinach 1/ 

(Irrigated Chehalis sandy loam, 19149) 

Date of planting Date of harvest Yield per acre* 

Pounds 

April 16 August l 1737 
May 14 August 214 996 
May 20 September 1 701. 

All plots side-dressed with 150 pounds of N, 200 pounds of P2O and 
100 pounds K20 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, l9t9. 

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

Repitcation 2 217,2148.03 108,6214.02 
Date 2 1,701,761.93 89),880.96 36.09** 
Error 14 914,307.6 23,576.92 

Total 8 2,013,317.'14 
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Table 20. Seed yields of Shogone turtip for vari,us dates of 
planting. 

(Irrigated Chehalis sandy loam) 

Date of planting Date of harvest Seed yield per acre* 

Pounds 
Year 19149 

May 2 August 2 15Ñ) 
May 214 September 6 139 
June 13 Not harvested 2/ - 

Year l9 2/ 
April 28 August 8 179 
May 30 August 20 
June 30 Not harvested / - 

e 
F value significant for both years. 

1/ All plots were side-dressed with 120 pounds N and 150 pounds P205 at 
time of seedling emergence. 

Did not mature properly. 

2/ All plots were side-dressed with 100 pounds N and 200 pounds P20 at 
time of seedling emergence. 

Table 20A. Analysis o' variance for the effect of planting date on 
seed yield of Shogone turnip, 19149. 

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

ReplIcation 3 13l,19.814 143,716.95 
Treatnent 1 81,1406.12 81,1406.12 15.9* 
Error 3 1,362.19 ,120.73 

Total 7 227,919.15 

Table 20E. 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, 2147.38 
Treathent i 3,1472,930.13 3,1472,930.13 126.09** 
Error 3 82,632.37 27,94.l2 

Total 7 3,7314,809.88 
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traneplanting schedules hcruld be arranged &o as to Obtain the loose-. 

head etage of develoient beíore going to a seii-dorniarrt state. 

Varieties of a given crop fteri have different requirements as 

to planting dates as illustrated for cabbage in Figure i. 1.to 

varieties of cabbage auch as the Ba1]J&1 5trains, Manrnioth Red Rock, 

aM late Flat DU.tch grown by the trarplant method should be seeded 

scetiine between Jurie i aii June 10. Midseason varieties such as 

Stein's Flat Dutch, All Seasons, Glory of Enkhuizen, Ferrys Roumi 

Dutch, and icn Mar}t are noriiiaily planted June 10 to 2S, whereas 

eaz'ly vax'ietles such as Jersey Wakef1e]1, Charleston, Copenhagen 

Market, and Golden Acre can be ac,m June 2 to Julr 10. frarisplanting 

usuafl begins abo.it August 10, the varieties being set lxi ordar of 

their riatìwity range, with completion about the middle ot September. 

Seeding dates should be apoxtely two to three weeks later for 

each Gf the varieties when the seed-to-seed nethod oZ production Is 

u3ed since there Is no retardation in plant develooent as is the 

case with the transp1ait method. 

Seeding dates for root ' bulb crops should be aimed at the pro- 

duction of a size of root or bulb that gives the highest seed yiei 

but which can be hamlled oi stored econc*nical]y. Large-sized roots 

or bulbs usualiy produce the highest seed yields but entail extra 

handling and storage costs (36, p.2l; 37, p.9; 77, pJi; Ith, p.8). 

Medium-sized roots of table beets, about the size of tennis baUs, are 

preferred. In oeder to obtain this size of root, table beets should 

be seeded in the month of June. Onions should b. seeded In early 

spring U the bulbs are to be grown to their correct size, cured 



proprly and ?.ade ready for tranaiant1ng the foUov1ng LaU. FaU 

is the best season for transplanting onions as shcvn by the data in 

Table 21 and Figuro 146. 

The best utilization oL soil space is usuaUy accipliabsd with 

a uniform distribution L plan ts consistent with eUItUral operations. 

Less apace between rrs and greater apaolflg of plants within t he rx 

or visa versa can be woeked effectively to adjust to the optimum pint 

popu1tion density. 

Various experiments have demonstrated the possibilities for ob- 

taming greater seed yields with relatively high plant popu lati ons 

per acre, provided that moisture and fertility are not limiting . Data 

in Table 22 indicate tht cabbage grown in row four feet apart and 

with plants spaced one Loot apart in the r gives significantly 

higher yields than the usual wider ana cings Hawthorne (35, p.140) in 

Utah, found that irrigated carr arts, normally grn in rows three feet 

apart, would pruiuoe the maximum amount of seed if speced in r ne-inch 
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Table 21. Comparison of fall- and spring-planted Early Yellow 
Globe onions. IJ 

(Willanetth silt loam, l98-9) 

Average 
ni.imber 

of cul Seed yield 
Time of transplanting per plant per acre* Germination 

Pounds Per cent 

Fall, October 16 and 17 3.Ob 9L.5 

SprIng, April 3 2Ji2 383 9iL.0 

* 
F value significant at the 5 per cent level. 

1] All plots received 50 pounds nitrogen, 200 pounds P205 and lOO pounds K20 
in the spring. 

Table 21A. Analysis of variance for the effect of time of planting 
on seed yield of Early Yellow OELobe onions, l9148-t9. 

Source of variation D/f Sum of squares ?4ean square F value 

Replication 2 22,079.70 11,039.85 7O.2 
Treatment 1 5,9O9.18 5,909.148 37.69* 
Error 2 313.57 156.78 

Total S 28,302.75 



Fig. ).i6. Comparison of fafl-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. 
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Table 22. Effect of spacing and staking on seed yield of Ferrys Round Dutch 
cabbage under irrigation. lJ 

Yield per acre for various spacings within row 

One-foot rowe Two-foot rows Average, both years 

Staked 
Not 

staked Staked 
Not 

staked Staked 
Hot 

etaked 
Spacing between 
rows and year 

Pounde Pounds Pounds Pounds Poundi Pounde 

Four feet 19 1862 18 3i91 1138 1697 1725 
1950 1998 2067 1i.36 1533 

Five feet 
l9L9 1625 161I 1396 l221 1182 1530 
1950 1830 1913 1076 1371 

Six feet 
19149 1258 1276 1155 1200 1313 1237 
1950 15149 11470 1289 1003 

Average, all 
spacings, 19149 
and 1950 1687 1700 1307 1295 11497 11497 

1J 19149, Chehalie clay basi; 1950, Willamette silt basi. Fall fertilizer treatment 
both years consisted of 50 pounds nitrogen, 200 pounds P205, 100 pounds K,0 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 
staking on seed yield of Ferrys Round Dutch cabbage, 
19149. 

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

Replication 3 39,356.1 13,118.70 0.16 
Row width 2 1,558,14514.2 779,227.10 9.72* 
Error (a) 6 1480,965.0 80,160.83 - 
Staking b 10,121.0 10,121.00 0.11 
Staking x width 2 30,393.2 15,196.60 0.16 Error (b) 9 853,330.5 914,Blli.50 - 
Plant spacing 1 8142,965.0 8142,965.00 22.149** 
Spacing x width 2 200,6140.7 100,320.35 2.68 
Spacing x staking 1 11,931.1 11,501.10 0.31 
Spacing x staking x 

width 2 17,733.1 8,866.55 0.214 Error (c) 18 6714,792.6 37,1488.148 - 

T,tal 147 14,720,252.5 

Te1e 22B. Analysis of variance for the effect of spacing and 
staking on seed yield of Ferrys Round Dutch cabbage, 
1950. 

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

Replication 2 1,559,910.39 
Row widU 2 1,113,8143.05 556,921.5250 Errol' (a) ¿4 113,7149.28 28,1437.3200 19.58** Staking 1 8,010.25 8,010.2500 
Staking x width 2 219,896.50 1O9,549.25OO 
Fa-roT (b) 6 82,357.00 13,726.l67 8.01. Spacing 1 2,1431,000.69 2,1431,000.6900 
Spacing x staking 1 261.36 261.3600 107.79** 
E?rOT (e) 16 360,8314.145 22,552.1531 

Total 35 5,889,8614.97 



rowe. endleton (6i, p.2), working with irrigated sugar beets, & crop 

siailar to isangol and swiss cAard, showed that raore seed was prQduced 

rows spaced 20 to 21 inches apart with two to six plants per Loot 

than for wider spacings. 

oguing. This practice includes the rezawal of undesirable types 

frani fields whether they are volunteers, hibrids, inechaateal mixtures, 

or degenerative plants. 

Langley (!9, p.132-133) in 1728 pointed out the necessity for 

roguing peas which wore being grown for seed purposes: 

It is observable, that althot a Person is as careZul 
and nice as possible a Man can be, in the saving of Pease 
for Seed; yet there are a]iaya, anonget al]. Sorts of Pease 
some few that will degenerate the very first rear of sow- 
ing, and will not either be in b1o, or ripe so soon as 
the others, by a Lull Fortnight, and oftentines three weeks. 

These degenerate Pease are by the Gardiners called 
Rogues and are discovered by the Over-rankness of their 
}u2 as 'well as by their late and untine].y Produce. 

The reason why I mention these degenerate Pease is, 
that you may take a careful Survey of thi amongst all. 
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Fig. Li.7. Dead cabbage plants in critical erosion area. Note mass of 

exposed roots on soil surface. This indicates the danger 

of deep cultivation of cabbage the secon3. year. Photo- 

graphed March 3, 19Li8. 
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yzr Pease interded for seed: For if they aie not care- 
fully 'icked ut from the others, but aro suffered to nix 
therewith, your Kind will 1nediate1y be worth nothing, 
and very much deceive every one that sors the same. 

The WiUantte Valley seed grarer shci1i study the various strains 

that be is growing and rogue ail plante which do not conform strictly 

to trpe . It is the responsibility of the contracting seed firm to 

furnish good stock seed and bulbe or roots to the grer , so as to 

minimize the amount of roguing necessary. Only when both parties 

cooperate in this i.nner is it possible to oduce seed of a superior 

quality that will be in high deman d by the user. If this principle 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 Refroments Many other cultural practices could be 

mentioned which bear directly upon the success obtained in growing the 

verio.s vegetable seed crops . Although considerable information has 

been thtained on vegetable seed culture in the Willanette Valley in 

the 1st decade, not all of' the eultiral requirements are known for 

any one particular crop. Much more basic research is needed before 

all of the problus can be solved. Until such tine as this rteri 

alises it will be necessary to rely upon the experimental inforition 

that has been already obtained and upon the experiences of growers 

and seedsmen in the Willanette Valley. 



PESTS 

insecte, insects are the most important pest li4ting yiel4a 

Insect probians of seed crops fail into three groups: (1) those 

nsw to the crop, (2) those ecc oeipanied 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 i9hh 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, I8 have been faiM 

attacking Oregon's vegetable seed crops. Although this is an imposing 

list, entomological research on insects affecting vegetable seed crops 

per se ha been ertresely limited. This is due principaUy to the 

relative newness of' the vegetable seed industry aM to the fact tt 
most seed prod ucers have been able to cope with Insect prthlim on the 

basis o.f inforntion o btained from experiments on vegetables grosn for 
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Íood purposes The insects that attack vegetable crops whether grn 
for seed or food purpoees are often the sanie. 

One of the ixects investigated most intensively in the Pacific 

Northwest has been the cabbage sepod weevil (CeutorIinchus ass ii1i-e). 
This insect, discovered at Iynden, Washington, in May 1935, sead to 

western Wash1ngt, western Oregi, and California and threatened the 

entire crucifer seed industry (3, p.191). Seed losses oÍ cabbage 

averaged 2S per cent a ar in Washington (79, p.368). Broccoli seed 

growers in California reported losses up to O per cent (12, p.10). 

Elde (19, p.1-S), studying control methods for this pest, recorieixt ed 

three applications of ne-ha1r to one per cent gma benzene heza- 

chloeide dust during the bloxi peried. Later, Croerell (16, p.6), 
working J.n the Willamette Valley, suggoted a o per cent parathion 

treatment applied onir once toward the end oZ the bloom period. This 

material was nearly 100 per cent effective and superior to benez ene 

hezachioride 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 o± Some of the most troublesome insects 

the Willaniette Valley. for varions vegetable seed crops in the 

Willamette Valley are shown in Table 23. This compilation is based on 

acbìal fie11 experience in controlling these insects on experimental 

plantings and observations o.t c otmircial fields in the Willazuette 

Valley. 

Most seed crops are vulnerable throughout their life span to 

insect attack, Insects such as the seed corn maggot and wireworuis, 
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Tab1 23. TrouUesore 1.nect8 ot vegetable seed cps in the Willarnette Valley, plant parts affected 
and auggeeted materials ror control. 

Crop Insect / Plant part affected Suggested insecticidea 

Bean Bean aphid Foliage TE??, Parathion, Nicotine (above 
700 

Bean weevil Seed (in storage) Fumigation with Carbon $tulfide 
and Carbon Tetrachioride 

Seed-corn maggot Germinating seed and Lindane or Aldim (seed teeatsient) 
seedlinge 

Western apotted cucumber 
beetle Foliage DDT 

Pea Pea aphid Foliage and pods Malathon, DT-sulphur, Parathion, 
TEPP 

Pea weevil Seed Dr and rotenone 
Seed-corn maggot Germinating seed See Eeans 

Cabba, Cabbage aphid Foliage and pods TEPP, Parathion, alathon, Ñicotine 
(above 7O F.) 

Brocolli and Cabbage seedpod weevil Seed Parathion, Bensene hexachioride 
Kale Flea beetle Seedlings and all parts 

above ground DIYT 
Cabbage maggot RootS Chiordane, Aidrin, }ptachlor 
Imported cabbage worin Foliage (head) DDT 

Rut&baga, Turnip Cabbage aphid 
and Xohlrabi Cabbage seedpod weevil sn as for cabbage Cabbage maggot 

Flea beetle 

Mustard and Cabbage aphid 
Chinese cabbage Flea beetle Sane as for cabbage 

Seedpod weevil (adult only) j 

Onions Onion thrips Foliage and seed heads DDT (10%) , Dieldrin 
Onion maggot Seedlings and bulbs Chiordane, Aidrin, Heptachlor 

Table beet, Lygus bug Seed DOT 
Pwiee chard Cutworm Seedlings DOT 
and Mangel Western spotted cucumber 

beetle Seedlings DOT 

Parsnip Parsnip webworm Seed Cryolite 
Spinach Western spotted cucumber 

beetle Foliage DOT 

adi&i Flea beetle Seeüings and foliage DOT 
Cabbage root maggot Roots See cabbage 

Squaeh 

Puiepkln Western Spotted cucumber beetle will occasionally feed 
on foliage but damage is seldom serious Metho'chlor 

Cucumber 

/ Listing of insects and their effecte is based on three years of observations of experimental plantings and canercisl acreage in the Willamette Valley. 
Control measures were worked out In cooperative experiments and consultation with Dr. H. H. Crowell, Associate Entoeologist, Entomology Department, Oregon State College. 
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foi exaip1e, are knwm to attack see d at the time ot planting Diring 

the seedling stage eucn insects a flea beetles and the Western 

spotted cucunüer beetle can destray young plants in the re1ativei 

short time of a day o two. From th seedling stage to sattirity most 

or ti crops are subject to attack by various kizis o! leaf-eating 

and sucking ins. Aphids, flea beetles, and pod-borers are most 

seriou8 for the crucifer crops Tlwips oftentimes damage onion £lcere 

thereby causing decreas ed seed yie]4s (63, p.12). 1gus bugs are 

thought to have a deleterious effect on the viability of table beet 

seed. 

Control of Ree - mnended control measures for the various 

Insecte, insects are given in Table 23. 

Some of the newer insecticides such as lindane aixi aidrin should 

be used with a fungicide or the oitrol of insects which attack the 

seed at planting time. These rnaterîa].s should be used exact]r ace'd- 
ing to the manufacturer' s directions, otherwise, seed may be injwed 

in its germination. 

Growers need to check their crops frequent) fr 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 xade timely or proper aplicatiou 

of insecticide materials. insecte observed and treated in the initial 

stages of infestation can often be prevented frxi spreading to nearby 

areas by spot dusting with the appropriate insecticide. With the 

develojnent of new and better insecticides and superior equient foe' 
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application as illustrated in Figure 148, 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 major prob1a in vegetable 

seed production in the Willamette Valley. Failure to control them 

nearly always causes econOEnic losses, not only in the reduction o± 

crop yields, but in the expense of cultivation practices and tine- 

e onsuming, expensive hand lab or. 

There are three main times when weeds are extremely troubles cane 

to vegetable seed crops in the Willamette Valley. The first is in the 

early seedling stage, just as the crop plants are commencing growth. 

'Weed competition at this stage of crop developnent can be very serions 

if allowed to go unattended since excessive ccmpetition will often 

result in death or greatly retarded growth to the crop. Weeds also 

become an acute problem in early spring for crops which are over- 

wintered in the field as shown in Figure 149. Because of the mild 

temperatures which make possible this practice, weedy grasses, es- 

pecially rye grasses, velvet grass, and animal blas 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 serions 

problem after the crop has developed to the stage where it O longer 

can be handled with tiflage equipment. Cabbage plants after bolting, 

for example, grow rapidly and spread widely in a sÌub-like fashion 

and goon limit weed control activities to hand work. Onion seed stalks, 
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Fig. Li.8. 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. 

W-4' 

Fig. 149. Weeds take their toll in vegetable seed crp as weil as 

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 asses without injury to the 

cabbage. 



should dinai'ily be avoided it at ail pos1b1e. ftentimes where 

machine cultivators carnot get close enough to the row, additional 

Irnnd weeding may be necessax'y to eliminate Last growing weeds which 

compete with the developing seed crop Loe' moisture and nutrients. 

Increased seed yields Îor certain high value crops will often justify 

the labor coste involved in the expensive hand-weeding operation. 

The second and usually most eftective and widely used method is 

that of cultivati Growers should avail themselves of suitable 

cultivation equipnent, adapted to the row spacing of the crop. 



Fig. O. Curly leaf type of mustard in two-foot rs 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. 
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Culti-îators should be equiDped with fertilizer attac1nents, if possible, 

in order that cultivation and fertilization can be carried on sirnul- 

taneous3y. 

Extra effort should be ide to prepare the soil, germihate a crop 

of weeds, and kill them before a spring or sumer-seeded crop is 

planted or bofore a crop is transplanted. Fewer cultivations Will be 

needed to control weeds in the seed crop if this precaution is taken, 

For overintering cro, a cultivation as late in the fall as possible 

and one as early in the spring as s il conditions permit will greatly 
lessen the weed conpetition to the seed crop. 

ica1 In recent years mich np1sis has been placed 

!!!4_nt?ol. on chemical weed control. Only limited success 

has been obtained in this field to dato because most of the vegetable 

crops are susceptible to injury with nny of the present chemicals. 

A great deal of eerimental work is in progress, scmie of which holds 

interesting possibilities for the future Three iiain approaches can 

be taken to the weed problen with chemicalsi (1, p.173). 

1. Pre-planting in which the seedbod is prepared and the chemical 

is applied before the crop is planted The application of chOEnicals 

should be delayed until most of the weeds in the upper soil lay Ive 

germinated and emerged. The chnica1 will then kill the weed seed- 

lInge and the crop can be planted, care being taken to disturb the 

s oi]. surface as little as possible. This method of weed control is 

adaptable particularly to crops that need to be transplanted. 

2. Pre-emergenco treatment in which the chemical application is 



qad.e after the crop Is planted but previus to the emergence of that 

particu].ar crop. The principle involved i one of thorough land 

eparation followed by delayed planting 0±' the crop. The chemical is 

applied as the needs emerge and three or four days prior to the titie 

of ci'op seedli ergexe. This aUow for the killing of the weeds 

'1thout injury to tt czop. A chiical nist be used that is effective 

on contact with the weds, but which loses its toxicity quickly sa the 

later.cmerging crops are not injured. 

any chaicals have been tested for their effect as pvc-emergence 

treatments for weed contzol (75, p.199-.228). Petrolewu fractions with 

low boiling ranges auch as Stoddard's Solvent have been found high]y 

successful as pro-emergence herbicides Lar many vegetable crops (b6, 

p.312; 82, p.Si2l3). Calcium cyanamid and potassium cianate have 

proved sifective for onions in some instances but results have been 

satnehat inconsistent (97,. p.307; 3, p.501t). The krmone weed killer 

2,h-D has also been tried on various crops but rs often given incon- 

sistent resulta because oi the harmui residual effect oZ the 2,h- 

in the soi]. which severely injures the emerging crop seedlings (97, 

p.307; 2, p.531-532; 96, p.381; 98, p.525). Hernandez and Warren 

(hO, p.285a86) found that 2,I.-3) coul4 be used with a greater degree 

oZ safety on peat soils than on mineral soils because the chemical did 

not leach dnward into the root zone as rapidly wIre the organic 

matter content was high. Tiurnons, fiavithorne, and Webber (88, p.38-39) 

pointed out the possibilities of 2,I-l) as a pro-emergence treatment on 

minerai soils after the last harKI weeding of seed onions. Their in- 
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vetigat1orì shcmd that the onion seed crop was not injured provided 

that the spray was not pced higr than cn to two Inches on the 

onion seed Lta:Lks. Kosean (1, p.6Z) in 19S0 reported that the 

lighter, 1aroatic content oils and eodi acid cyanaide offered 

,f or pr-energence weed ccnti'oI in vegetab1e in the Wil1anette 

Valley. 

3. Post-emergence treathent refers to any application of chemica.is 

de after the crop emerges This iquiree a selective chnical tt 
vcLll kill the weeds dthout harn:1ng the crop plants . Althh most 

oí the vegetable crops are sensitive to the eelective chemicala now 

in use, a £r crops can be weLed Ctc1y thOUt danger. Xn 

195, Wain (91k, p.120), and Grigsby and Barrons (31, p.308) rept 

the use f dilute solutions of sulfuric acid for the control of wead* 

irA oniona. ShorUy thereafter variais woeters found that weeds in 

carrots, parsnip, celery, and parsley could be eontroUed With 

Stoddard's Solvent and sane o the lighter oils (2, p.$3i532; ¿7, 

p.1433; 5, p.1419; 83, p.h77; 81, p.3). Pendleton and Freed (66, p.l-) 

in the Wil1antte Valley and Dearborn (17, p.2?8) of New York fazxI 

that table beetz could be weeded with saturated salt solutions PO- 

tassium cyanate has been successful in many parts of the United States 

far weeding yonng onions but resulte in general have been sxiewhat 

inconsistent (18, p.133; 38, pjOh). Fail axxì winter applications of 

iPc have given ezceflent results for controlling unvanted grasses in 

best, cabbage, and onion fields in the Wiflanette Valley (26, p.7-8). 

This raaterial has also been used effectively in Utah in ridding onion 
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QL wild tS (3ti, p.21-22). 
A1though the fi1d oZ ciiica1 weed citroi has not been Zu11 

ep1oed as yet vegetable seed crops in the Willaaette Valley, 

results to date appear very pronising and shou)4 in the ature aid the 

vegetble esed producer in solving the weed prla. 

Vegetables grvn ±or seed LUce other agricultural 

crops aro subject to diseases caused by viruses, fungi, aM bacteria. 

The presence or absence oÍ diseaae frequent]y means the difference 

between profit or loes to th gier. 

The location of vegetable aeedgrdng areas is often determined 

by the seriousness of the disease to the host plant and whether or not 

disease-free seed can be roduced. The bean seed industry of the 

interinountain zone, for exanpie, develcped in this region pririly 

because of the absence of aathracnoae aixi the rare occurrence of 

bacterial blight. Peas, likewise, were shcn to be better adapted 

for seed production in this region than in others because of freedorn 

fri such destructive diseases as ascockta blight, bacterial blight, 

and anthracnose ( 7, p.8-18). Cabbage seed production prospered in the 

Skagit Valley in nortesterr Washington because the c1inte itas such 

that seed could be produced free of blac1crot arid blackleg (67, p.829; 

7, p.18 ) . The gring of table beet ad spinach has not been success- 

ful east of the Cascade mountains because of the curly-top virus 

disease which is carried by the beet leaf hopper, an insect commonly 

found in sagebrush areas The virus disease, western aster 

has already become 11ml ting to seed production of carrot and lettuce 
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in ie parts of California and Idaho (7, p.l8.'.i9). 

Pi3Bas! Probles oZ A disease survey by McWborter, et ai 

the WUantette YaU. (Ss) in 19142 shoimd that Oregon was 

itr1y free oX diseases whieki were IiJniting production in old, estab- 

iished seed-'oing centers. TINt diseases were a major factor to 

contend with, *ver, was evidenced by the initiation of a copsr&ve 

vegetable seed disease project, in 19142 , between the Bureau of ?1*nt 

Irdustry, Soils and gricu1tr al Engineerin g, and Oz'egon State Cällege, 

Farm Crops Departaent O1, p.20). 

Fortunately, plant diseases have not as yet seriously affected 

the majority of t vegetable seed crops in the Wi11aiette Valley. A 

large nnier of diseases are present bu t seldom bocne limiting if 
reasonable ecauttons are taken to prevent thea. On certain oeca- 

sloris, however, if these precautions sr e overlooked, disesses can become 

quite destructive. Onion mildew, perhaps the niost important disease 

for ay one seed crop in the WilIamette Valley, can develop to such 

propoeltions as to cause serious econunic losses as shown in Pigure Si. 

Root-rot orgisis are often destructive to biennial seed crops like 

table beet and thereIn create one o the rtost important problems facing 

producers of this type of crops Certain leaf, pod, and stein diseasec, 

like leaf eots and ring spot, bave been noted on some of the cruetfers 

but seldom in epidemic propor tions . eed1ing diseases caused by 

daniping-o.tf organisms have caused occasional loss of stands, especiaLly 

foi' the cucurbits a illustrated in Figure 52, table beet and spinach. 

New çrirus diseases like virus yeUows of table beet hive been reported 



Fig. l. An onion seed field in the Willaniette Valley infected with 
Dny Mildew (Peronospora destructor). This disease is most 

prevalent in lland areas with poor air drainage, and when 
present weakens the stems and causes considerable loss from 

lodging. 

Fig. 2. 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. 
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decay of rood stoxage organe, can be atiairied by modifying the en- 

vli'onment oÍ the erganisi This is accomplished by taking proper 

precautions at harvest tüte and during the storage period. AU 

bruised and injured roots should be sorted out *1 discarded. Sound 

roots ehould be clean when entering stcrage and then stored under 

sanitary conditions where teiiperature and humidity are carefully 

oontroUed (2h, p.ß-9; 102, p.3-S; 100, p.3; 1014, p.6). 

Control uasures 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 nxycelium that 

penetrate young tissue aid unless protection is given to the young 

developing seedlings, heavy stand beses can be encountered Observa- 

tiens 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 



able ether stririgen t preca utions need to be taken. It insect vectors 

aze repsib1e for spreading the disease, lt is nMatory that the 

susceptible crop be Isolated frcn the sour ce of infection at a distance 

beyond the range of the vector. Pourxi (67, p.U-Ih) in northwestern 

Washingti tourd that the serious cabbage disease, mcøaic, could be 

controiled by isolating the plant bed several miles distant fri thi 

old infected Lields. cWhox'ter (Sii, p.8) pointed out that carrot, 

spinach and celery should never be planted adjacent to over-win 

parsnips which often carry the western aster yeI1ws virus. 

Crop rotation has long been recognized as an important means aL' 

controlling certain plant diseases, The longer the rotation, the 

better is the chance for elimination of plant diseas e organises fran 

the soil. Care must be taken to avoid foflowing a susceptible crop 

with another which is liable to be atta eked with the same disease, 

Plant-beds of biennial crops should be located on clean ]axì aM 
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at a safe distance away froii old, 4Id fields . Only taIt1y pi*uts 

should be tarpianted. 

good sanitation is a very inportant aspect of dis ease control. 

Prtpt reral ar destruction of the diseased plants as soon as tbsy 

are noticed, aids In the prevention or spread of diseaae. Bad1r 

diseased fields should be harvested as soon as possible, the crop 

refuse rtoved aM burned aixi the soli then pled deepiy. Strict 

sanitation is sonetes difficult because ot the cultural requireaenta 

of plants. Ring spat disease oZ cabbage, f example, is eontrolle 

by pling ux4er diseased plant refuse before transplanting the new 

crop. This presents a dffticulty with Ballhead varieties which are 

transplanted in August, at a tizie before iny of the old, nearby seed 

fields can be cleaned up. 

Crops and weeds gring in nearby fields aii vste places shild 

be checked Loe, disease. They serre as a sourcé ot innoculuni if they 

are infected with t}ie same disease as the min crop arti are not con- 

trofled. 

Other precautions such sa the use of disease-tree seed, roguing 

plants that show s'mptons of vixus disease, choosing proper locations 

for seed growing, the selection of healt root stocke, and tine] 

spraying and dusting are ether' ecautions which aid in controlling 

diseases (SIL, p.2-S; 6, p.l..3). 
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DISCUSSION 

This Study of the econcnic and production factors affecting 

vegetable seed culture bi the Wiilamette Valley has emphasized the 

basic iinptance of prcducing irn yield3 of high quality seed. 

As the public becomes niore quality conscious end demands better seeds 

more attention wi].]. be focused upon 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 con- 

panies usually furnish the stock seed or planting material to t1 seed 

farmer with whon they have seed acreage contracted. In so doing, they 

assume responsibility for the maintenance of high quality planting 

stocks. 

The general procedure for the develonent of s tack seed suitable 

for planting has provoked mich discussion and thought in the past. 

Seed companies are generally in favor of doing their n breeding and 

devolopuent work for new- varieties. Most 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 pronoted 

its on varieties, to the extent that a chaotic varietal situation 

exists at the present time. The continual addition of new varieties, 

either real or so-called, adda to the confusion from the standpoint 

of the consumer and the seed producer as vel].. 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 

o! note as it relates to quality improvement in vegetable crops. 



As soon as a ne variety i developed and tested Beed supplies 

nnist be increased to meet the n. This can be aeopiished eith 

ur$er state seed certification programs or by the seed cnpanies in 

their z'egular contract operations (39). Seedsen .intain that they 

are in a better positii to produce high quality stock seeds than ars 

state certification agencies because of théir direct control of the 

crop und er the ccitaet arrangent. Also, seed £iiins Ive been 

generally opposed to the relinquis}mient of their breeder seed to state 

certification agencies. 

Seed conpanies vary in their stai4ards £ producirg stock seed. 

Se teni to be very strict in their requfrenents for g enetic purity 
and type whereas others with lower merehandising standards are more 

lax in their quality requirements. 

Cewtification of vegetable seed crops by state agencies has met 

with varying degrees of success depending upon the dennd Zar the 

variety and the adequacy of the o ertification rules &ms states have 

found it desirable to turn over their £ouiation seed stocks developed 

by federal aal state plant breeders to cersial seed cotapanies foe' 

fmther increase This has been necessary where there is a reluctance 

on the part of the seed grere to produce a variety for which they 

do not know the market dnd Canadian seedsmen r eport success with 

a plan whereby tI Vegetable Experiment Station maintains f owxlation 

seed stocks and then aakes these available to the seed trade for seed 

production purpoees (U, p.9-32). The use of the foundation toek seed 

le noti. coenptlsory and for that reason does not sup'ess the use of 



varieties which individual seed Lirnis uiay wish to develop and proniote. 

The vegetable seed 1ndutry of Holland has certain characteristics 
that are wortby of note as they relate to seed quality. The broad 

aii of their program are: (1) to encourage plant breeders, especially 

private ones, to de1op improved strains, (2) to prevent multiplica- 

tion 0±' inferior strains, and (3 ) to indicate to the users oi vegetable 

seeds the varieties which are nost suitable Lcr their requirements 

(62, p.32). The Horticultural Plant Breeding institute *1 Hollaxi 

publishes a descriptive list of varieties and gives official recogni- 

tion to those which aro superior, Only those which have been thoughly 

tested in field trials and Cound superior are eligible ior seed pro- 

duction. AU o1 the vegetable seed produced is sibjoct to inspection 

and testing by an official organization whose membership consists of 

seed firms, wholesalers, exporters, and retailers The main function 

of this ccrganization is to insnect and test for varietal purity and 

authenticity based on the official descriptive list. This plan does 

not suppress the initiative of private enterprise but still provides a 

Tacana for keeping the user of vegetable seeds informed as to the best 

varieties for his purpose. I-t' such a program as this were adopted for 

the United States, the main disadvantage would be the high cos t in- 

volved in an extensive testing program because of the widely varying 

environmental conditions 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 Horticultural interests of this country. 

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



the variety pr*1eit am thereby sip1ffy vegetable seed production 

fO1 the WiUanette Valley oroducers. 

An appraia1 of the various fac tors indicates that the future of 

the vegetable seed industry in the Willainette Valley Will depend 

chiefly upon wor1d-wide and naticia1 econiic csiderations and the 

extent to which large garden seed companies shift their production 

front old establiehed areas to this area. 

It was pointed out tInt after World War II inpcts of snll seeds 

'r European cowitries assumed considerable significance. The under- 

];ring reSOfl5 for this were numerous, the net effect being that pro- 

duction in the United States and the Wiflantette Valley was greatly 

curtailed. The recent ECA (Econrdc Cooperation Athninistraticnt) pro- 

gram had an adverse effect on the garden seed industry in the 

Wiflantette Valley. The objective of this program was to msice western 

Furopean nations self-dependent, to proiote trade with each other and 

to sell to us to gain dollars. Since western Europe had been tradi- 
tional]y a producer of garden seeds a quick restoration of this 

industry was noted. With this and the daluation of practicafly ali 

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 ezpct 

to them. Diring the sa'ie time our lab and supp] costs reined 

high, and prices were forced to a high level in order to meet the 

competition of other crops which were supported under government price 

support progrant,. Also, import tariffs which bave always been very 

nninal, were reduced to the point where these were of minimunt sig- 

nificance, AU of these factors ccnbined to make the foreign eeedsman 
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a vital compe titor to the Willarnette Valley pr ødu.oer oZ sraU seed. 

In spite of the8e ufavab1e zeiatioeship, foreign cnpetitîon l 

not copiat1y replaced thestic snafl-eeed productiot. Two reasons 

probably account Thr this situation. In the first place, ineehaniza- 

tian ha made it possible Lor tb Itflaiúette Valley farmsr to offset 

the cheap Eizopan labor Lor certain crops . Secondly, many of the 

Atacrican who1esaieis a e].uctant to buy fweign seed because of its 

infei'ioi quality azid because of a preference for American varietie8. 

The extent to which the Wiliaxnette Valley farrnier wlU cxtinue to 

produce small aeods in tb Luture, thex'efore, hinges niain1r on two 

basic coepts: (1) the degree o mechanization which the farmers are 

able to achieve aixi (2 ) the a1iUty to produce high quality seed, 

It bas been pointed out previously that the MUanotte Valley 

has an ideal physical envfrorìîent br the production of many kinds oí 

seed. AJ$o, Willamette Valley Larniers are sed-ixied and have ex- 

hibited unusual talent or developing machinery fw specialized 

purposea The eztent to which the larger, well-eatablished seed 

cflpanie3 will uproot and shut their production 1roa other states to 

the Willanette Valley is difficult to predict since it is mpoesible 

to foresee what production problens mighty be encountered in the other 

areas. A shift tothis area has already been noted in the case o 

vine seed crops whore one large ccxupany has transferred nearly all of 

it pr1uction from eastern Oregon and Idaho in order to escape the 

disease hazard encountered there, 

It shGuld be re-eniphasized that nny possibilities auI opportuni- 
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ties for small seed production exist in the Willarnette Vafley. Only 

during times oÍ national eergency, however, is there a high degree 

of wobability for the deve1opent of a large...scale and exten1ve 

vegetable seed industry in this area. 
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SUMMIkRT AND CONCLUSIONS 

A study was made of the varioue econcinic and production Lactors 

that affect vegetable seed production in the Wil].amette Valley, Oregon. 

This was preraced by a brief historical sketch of the deve1onent of 

the vegetable seed industry and a discussion of the erwlronmental 

features of the WiUamette Valley, Oregon' s leading vegetable seed 

prozlucing area. Data from certain cultural and fertilizer experiments 

conducted at CvaUis from 19148 to 19O, 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- 

Lluence on the development of the vegetable seed industry. This was 

true even though the envircmental, pbysical, and human resources of 

the Willamette Valley favor seed production of many small-seeded 

vegetable crops. Cost and resource requirements o! the vegetable seed 

enterprise are such that many farmers could readily handle more acreage. 

A strong deterrent to air unwarranted expansion, however, is the ci- 

tract operations of the eeed companies. 

Import data showed that European countries, prior to World War II, 
supplied most of the domestic garden seed needs, especially those kinds 

which can be grown particularly well in the Willaniette Valley. During 

World Tar 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 Alter World War II demand slackened, 

imports increased, and the vegetable seed industry declined to its 
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pre-war level when lees than 1000 acres of vegetable seeds were being 

contracted each year. Foreign competition increased markedly for small 

eed after World War Ii but to a lesser extent than prior to 191L0. 

Export data for garden seeds showed that exports have never been 

during th. war years. 

A study of the production factors revealed the fact that the 

vegetable seed industry is a highly specialized business and muet be 

that adapt them to this enterprise. 

1. Isolation requirements for cross-pollinated crop. Dis- 
tances from other varieties or kixL, of tame or wild species 
growing nearby with which crossing is likely nnist 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 . Special facilities and/or eq4jent. Ordinary farm 
machinery can be used Interchangeably for most vegetable 
seed crots Where specialized faciliti es and costly 
planting, harvesting, or processing c - bines are needed, 
seed ccmipanies usually furnish these to the seed growers. 

3. Kind of crop and varieti. Various crops aM their vari- 
eties differ' wide]y in adaptation and in seed-yielding 
ability. The beet ath spinach groups, the crifers ai 
certain maiibers of the cucurbits along with onion a 
parsnip are well adapted for seed production in the Wi11 - 
ette Valley. Saine varieties may yield twice as much as 
others of the same kind. Contract prices do not always 
reflect these differences. 

I. Soil type and management. Productive river-bottom soils 
such as the Chehalis sei'ies, and the well-drained bench 
land soils of the ma.in valley floor such as the Wiflamette 
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aerie are preferred to the heavier or upland soils. 
Cropping and soil management practices should be aimed 
at the frequent renewal of large quantities of oeganic 
matter. 

s. 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 aaxinuni seed yields for aU 
the vegetable seed crops, especially where fertility 
levels are high and for crops that make their mazimum 
moisture demands during the sumner months. 

6. Fertilizer requirement of crops Vegetable seed crops 
respond to highir levels of coeim'ciai fertilizer than 
do ordinary field crops Nitrogen is the key eiemit 
for vegetable seed production and amounts up to 180 pound s 
or nitrogen per acre have given significant seed yield 
increases for irrigated cabbage, turnip, and cucumber. 
Âpprozimeteiy two-rthirds of this amount is reeded to 
produce optimum seed yields for onion, mustard, radish, 
and similar crops. Other nutrient deficiencies exist 
occasionally but are seldu ser lously limiting. 

7. Cultural requirements of crops. These vary widely for 
different crops and their varieties and unless fully met 
often an the difference beeen profit and loe s to the 
gz'er. All of the vegetable seed crops respond to good 
care ai clean cùlture All crops require nearly ideal 
seedbed preparation, shallow cultivation, timely plant- 
lug, and/or transplanting and proper spacing in order 
to produce maximum seed yields. 

8. Pesta. Insects, weeds, and diseases, in the order named, 
are a sorims menace but fortunately can be controlled 
for most of the crops. 

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

Weeds constitute a serions problem in the early stages ef 
crop developsent, in early spring for field over-wintered 
biennials and in the later stages of crop maturity. 
Cultivation is the principal means of weed control, with 
chemicals offering a bright hope for the future. 

Diseases have not been a serious limiting factor in the 
ViUamette Valley provided reasonable precautionary 
measures are taken to prevent them. 
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From this study it may be concluded that: 

3. The Willamette Valley is well suited for the production 
of many smaUeeded, cooi-.soaeon vegetable crops for 
seed purposes and is At1]y capable of supplying large 
quantities of garden seeds. 

2 The eeoncmic factors of supply and demand are most limit-. 

Ing to the expansion of the Industry sines they determine 

the allocation of the farmers' resources of lard, laboe, 

and capital. 

3. The future of the vegetable seed Industry in the Wi11mette 
Valley binges on: (a) abi1ity to macnIe so as to be 
able to compete with cheaper foreign labor, (b ) ability 

to continue to reduce optimum yields of high quality seed, 

(e ) the extent to which old, established seed fIrme in 
other states will be forced, on account of diseases or 
other factors, to transfer their prodiction to tI Willam- 

ette Valley, and (d) future imports of garden seeds. 
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i 9_ 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 corn- 
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 corne Into bloom. 

The grower further agrees that the 'stock seed" furnished by the company and tised 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 tise fieldrnen of the company the right to enter the field or fields upon which this crop 
is growing at any time for the purpose of inspection and rogucing 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 conspany is hereby authorized to clean or re-mill said crop to properly contlition it for resale as seed and to pay for the 
same on the basis of dry, recteaned seed which must have a geriiiination of at least 85% and a moisture content of under 10% to 
be acceptable to the company. No charge is to be ruade against the grower for processing and cleaning. 

The company shalt not be required to accept or pay for the crop pinituced if it is delivered in a condition which would make 
it unfit for seed either because of low germination or any other condition svhich 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 tue test of the United States Department of Agriculture 
Laboratory at Corvallis, Oregon, shall be accepted by both parties as final. 

The company agrees io either furnish the sacks required for shipping the crop or return the sacks if furnished by the grower. 
In ease tise quality of the crop is such that it cannot be put in suitable condition for Seedmans use, at a reasonable cost, or 

because pf low germination, the company is hereby authorized to refuse to accept the sanie in which ease the grower is to be so itou fied in writing anti tite tille is to revert back to the grower ut,on reccitit of such notice and tite grower is to reimburse the cottipany for the stock seed used as well as any transportation charges that the company may have paid on the crop and to re- 
¡iiOve Same at once from the premises of the company or receiving warehouse. if within sixty (CO) days after mailing such notice 
to the grower the crop rentains uncalled for, the company is authorized to dispose of the sante 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 (CO) days or as soon as cleaned anti tested. 

lt is agreed that n the eventthe 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. Ihe Coiiipany is hereby given the option to accept the entire crop at harvest tinte on the above payment terms. 

Datedand signed this ........ .. ................. day of ................................................................... 19 ............... 

By............. 

Address 

The Grower 

Land Owner 

Address........................................................ _ .................... 

Appendix Fig. '. Coiînon type of seed grcing contract used. by one of the leading vegetable seed companies o1 the Wilia'nette Valley. 



CONTRACT TO GROW 

SEEDS Stock No. 

1 

IT IS MUTUALLY AGREED this ................ day of ............................. 194 ....... by 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 ................................................................................................................. situate on 

........................ about ............ miles from ................................................................ in the County of 

State of ........................................... as follows: 
Upon receipt froni the Company of Seed Stock, the Grower 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 

The Grower also agrees not to plant any of the ,atd crop wtthin ........................ 
feet of an, other crop of the arne species grown hr the Grower oraoyoneelor. 
wtthnnt the Gompany', written eon,eot ; when two oro,orev ariettes are bring 

r.,,'. 
keep the diScern tvar, Otiet separate and distinct at nil times and in 

re.ntIng to mnrk piaioiy nil hogs with abri, and tage and other Information 
atlafattor, to the Company', representatives ; in growing to leave a separation 

nf at least. ................. feet between each variety, ouch intervening land to be planted 
to a eroe whIch wiii. so far a, praetlesbie, peeven t the vinco, piante, or seeds tronc 
beIng blown freni one variety to another, particularly at harcmt time to beep the 
eroe. free nf all werde ond weed erede, partIcularly at harvmr time to properly 
cultivate and rare for the crop sod honest the crop wheo ripe : to thresh nod 
elean the same as well as possible with ordiea forni machinery, nod immediotoly 
delInee the same to the Compon, ; to pay the Company foe the fuit om000t of otoch 
seed furnIshed a trontror t prires le the eveot of portiol or rotai ',rop failure : cod 
In the enent of partial crop faliure. however. the Grower agrees to perform this 
rontrnet eompletrly, irrespective cf 1h ramconto f seed which he map br obig to 
rendare. 

The Comma, onere to for,rioh seed oroch as oPone ,et forth sad logs and 
abri, for marking the med raised, and hago for delivery, brrr the Gr,rwrr will he 
reoponsibte for any icss or Iaju to said materiale. ail of which will be charged 
to the Grgwer, the rharge to he refuoderi to the rutrot call mat crisisarereturn rd 
la gond condition. 

The Company agrees to pay the Grower for raising. r,roduriog. h.cencarisg 
seri delivering said aced and for the prrfonoaace of ali ether obligations of the 
Grower h orean dee a earn equal to the total value a, the cote hrrriruboor provided 
of ail satlifortory cccl delIvered by the Grower, lens any dosirre tions which snap 
imperi, be ronde for seed aluch funcishrd or otherwise providerl herein. Said pay. 
ment shalt he made within thirty da psaftcr the complrtioa of a sarisfarrorp germi- 

nation tt by the Seed Laharotoey of the Stato of ............................................... Dont. 

nf Agetosrltsaee. whIch tost shall show a germination of sot tom than POtro. 
which being arromplished the said seed shall he argepted by the Compaar en han. 
Ing fulfilled 5h erequirr meets of this contrae rinces pact cf germioatioo. Such 

drllnerychott he f.a.h ................................................................................................................... 
If tire seed, delivered by the Grower arr, in the opinion uf the Company, io such 
eandision gr of asigh quality that they will neo germinate as so provided. or if said 
mesti shall hanf been mined with othee vseieties or ideosillrsstioa lost. or if there 
dm11 he nne mess. of any foreign matter. ce if they shall be in any orbgrrropret 
mflt for sale as seed. ned If. In the cpinlon of the Compaov, farther reciensiag. 
milling or hnndpleking will he lmprnrtlrai or000ets ively easily. the Company shall 
irare the rIght to crient seid seed or any part thereof. sad the Grower shall he 
sntitled to na compensation whatcoener hereunder for seed so rejected and the 
Grower stroll lmnssdtstely reImburse the Company for seed stash furnished cord 
other eepon,n adnanged ne Ingogred. 

All spilt.. damaged seed.. or other moterinl removed from oecd ro moho it. io 
1h. opinion of the Company. saltable for iced purposes. shall be the property of 
she poet, removing it. 

p. o. .......... .._.. .... .. ................................................ 

Rate of Payment 

per Lb. 

The Compone shall have the right re remeve from the growing crop, and 
destroy nil pianti that aro untrue to typo. mixed. er which would. in the opinion 
of tho Company, labre Ihr product for seed purposes. 

Title te all emds delivered Io the Grower bereonder nod to all crops resultIng 
therefrom ce arenco as herein provided shall remain in the Company, the Grower 
50110g as halbe teith respect thereto. and the Grower shall hang an right. title, 
or leo thereon or therein. 

Orly such roch cred, os shall be furssi,hed by the Company aboli lrc pisoted by 
thc Gruwor. nod the equivulent thrrrof shall be deducted by the Company fruto the 
crup delivreed hereunder. sed the Grower shell receive no ecmpeasalioo therrfor. 

The Company and I tsagrot! sed roprrocotatlnrs shalt at all timen beve acrees 
lo the premises on which said sende are bring gcnwn for the purpose of in,pec- 
lion or performleg ser of Ihr acts hercio contemplated to be performed by either 
party, sod the Company er Its o gentian d/er representative, shall oat be liable 
f urneresa arr damage. if any. to the g encra I crup resulting freni such work. 

The drlivrry to the Company of seed grown abolI ant be onotidrerd s, an 
urcept aeree f the same or as aatiafaotius of the obligation of the Grower here- 
under. aa,l all rick uf lose. damage. er destruction of the erge hall br borne hr 
the Geew croo tu the Company shall give him notice io writing that the send de. 
livered baa conformed te the test. hereinabove epeolfied and is ,atisfartocy and 
aceeptabig te tbr Company. 

Any indebtedness nf the Grower to the Company shall be repayable no demand 
with IsteresI at th erst,u t 6% perannu en und may he dedsoted from the amount 
herein provided le be paid to the Grower. 

All the work or obligations to he perfvesned by the Grower hereondrr shall he 
.trirtly i Onecor duorr with the lastructi000 of the Company and to its satisfaction. 
und it at any rince the Grower shall negIert, refute. 0e for anyrcasos fail to curry 
out the inotr'oetions cf the Company, the latter shall have the right to take sorb 
act on as may b sneers .sa io Its opision properly tu care foe. harvest, and delinee 
the crop. and otherwise to perform the Geower's obligan ensun der this contract, 
and oil cart and enpenecs thrvrot shall br paid to the Company by the Grower 
upon demand. 

All arts sed things hercio agreed to he doae and perfeemed by the Grower 
chou he at the Geower's ewo oepeose sad egal. 

The Grower shall at ail times art as and be deemed to be an indeprodrat eon. 
trurtoeaO d shall hove foil authority and control 00er elI of his employees. asd all 
lebte, ohligoti005. nr liabilities incurred oecontrar sed by him hall br paid and 
iiorhoyged by him. sed rho Ce,mpasp shall out be charged therewith er br io asp 
mao liable erres puosible threefor. 

The Grower shall promptly advise the Company nf any attempt tu dispossess 
er deprior the Compony ei Its ownership of the clock seed er the reed crop pro- 
lured therefrom by means et an rneeatioa levy, attachment, or other legal propms. 
0e by illegal means. personally or In cooperation with the Company to resist any 
mrb Inter! creees with the Company's owoership or title to said aced stock ne 
sped crop. 

This 000tenet ahall he bioding upon the heirs, administrators, executors, sue- 
ressors. er assigns of the Grewee. hat ne assignment ei this mstraet by the 
Grower. volontacily or Involuntarily, or by eporation ni law. shall be bindiag upan 
the Cempane witheut its wHItes mount. 

IN WITNESS WhEREOF. this Ogeerment has been eaemstrd by the partie. 
above named as of the day and pene first herrinahese written. 

In 5h. event that the Geawer is a rentar and baa agreed tu pay crop rent ea she above described land, lt Is hereby agreed hntwssn the Owner of the said land 
and ib. Campane shot Ihn Owner'. share of she payment for the crup ge ownuader the aho veconnr act. amounting to ................ tre of she total quantity harvested, i. 
ietstdsd br ib. above earsteset and an thl.sraanslte .il term. and conditions ei the aboya onatraot ars te apply. 

Owner 

p. o. ........ -.- ................................ 

Appendix Fig. 2. Another example of a. seed gro'vv±ng contract used 

i_fl the Willarnette Valley. 



Appendix Table I. Total imports, exports, production, stocks on hand and domestic use of vegetable 
seeds for United States. 1939 to 1951 inclusive 1J 

Year 
beginning 
July 1 

Total imports Total exports Total production 
Total stocks 

on hand 

Tot3. 
domestic 
use Large seeds / Small seeds All seeds 

- 
Large seeds Small seeds 

(100 pounds) (100 pounds) (100 pounds) (100 pounds) (100 pounds) (lOO pounds) (100 pounds) 

1939 - SL,98h / 16,553 1,13Ii,S9 103,96S 1,5E,88o 1,863,213 
l9LO 6,821 ,65I Ì3,988 l,561.,686 102,969 956,880 2,lO7,5.2 
l9L1 9,1.23 1,671 60,702 2,18,1t2 155,515 L85,510 2,L87,1a9 
l9.&2 7,632 1,730 88,028 3,123,h83 208,369 622,lIo 3,028,716 
l9I3 18,939 / 3,850 58,063 3,281,920 2h,i50 8L6,6io 2,83L,676 
19W 2,013 3,039 128,920 2,588,360 338,710 1,503,030 3,088,962 
l91 6,359 1,6i 175,900 2,03l,90 219,930 1,217,270 2,60,10 
19t6 3,O7 25,21 151,690 2,59,860 130,060 698,700 2,28,038 
19t7 2,699 21,251 71,260 2,3,IU0 l,270 773,750 2,009,763 
l9!8 7,213 18,009 h8,710 1,693,35L 113,2t6 1,215,390 1,863,372 
19L9 27,30S 26,L92 29,120 1,6]J.L,6L0 136,020 1,13,130 1,9E3,817 
1950 2,1LL1 30,763 35,990 2,097,1.460 103,270 966,650 2,166,l8 
1951 2,0 25,1452 314,650 1,972,9140 95,130 998,110 1,925,956 

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

/ Total domestic use calculated by formu1a 
( Imports production stocks on hand) - (exports carry out) Domestic use. 

/ Large seeds include peas, beans and sweet corn; na1l seeds include all others. 

/ Average imports for 5-year period 1935-39 on calendar year basis. No information available on large seeds. 

g Includes 17,14114 (100 pounds) of horse beans from Mexico. 

H 
(y\ 
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App.fldtx Table II. Tiportu of vartou kinds of vegetb1e seeds in 100 pounds adi.dttBd into the United 
Statee under the Federel Seed Act. 

Calendar Year beginning July 1 
Kinde of )'ear 

vegetable seede 193539 19O 1941 19!2 191i3 19t4! 19I 19I 1917 198 19I9 1950 191 

Artichoke . - - - - - I - 2 2 5 2 
Asparagus - - - 2t 19 - 72 3 18 28 101 ¿6 
e.n* - - - - - - 

Garden 102 26 310 880 131 6 111 1183 1281 322 21 215 
Ltm 2l2 1 - - 1 - - 77 I6U4 258 2 
}brs. or broad 1 5071 1j572 177 1392 2I 576 532 1O 339 615 
Runner - - - - - - - - - 20 - - 

Beet, garden 2667 252 33 1 3 162 5 151 103 195 87 73 tthl& 

Broccoli 5 15 - - - - 8 13 9 10 17 I& 

Bruceele eproute 2 0 2 23 21 1 6 7 12 33 39 3 
Cabbage 3879 523 8 - 197 ! 300 I67 160 5i6 766 957 862 
Cardoon - - - - - - - - - - i 1 
Carrot 1t9 16 13 2 51 13 15 t28 537 13 11 57 21 

Cauliflower 1 81 ii - - - 3I 76 38 ¿7 70 9 l8 
Celeriac - - - - - - - 1 - 1 - 2 
Celery - - - - - - 2 - - 1 - 2 
Chicory 27 - 1 - - 102 51 70 73 33 53 

o11ards - - - - - - - - - 1 - - - 
Corn, sweet* - - 8 197 L68 U 17 L 52 107 2 - 

Cowpei - - - - - - - - - 1 26 2 
Creee, garden 1 - - - 1 1 23 1 9 257 107 7 
Creee, water - - - - - - - i 2 2 2 2 
Cucumber 7 8 - 1 5 8 11 15 239 57 l9 18 
Dandelion 1 - - - - - - - i 1 i 3 
Eggplant 1 - - - - - l 2 5 3 1 3 
Endive - - - - - 7 10 1 2 21 3 1 

Ftticue (corn salad) - - - - - 7 23 11 6 5 30 12 
Kale 600 16 - - - 3 20 53 31 2L7 2.5 98 36 
Xohlrabi 177 33 - - i - - 12 31 I5 ¿1 23 ?3 
Leek 11 - - - - - 14 6 5 32 13 2 
Lettuce i 1 - S i - 29 11 27 2 61 11 
MuSkD%elofl - i - i 8 1 - i 13 8 1 2 
Mustard, enitivated 62 1 - - - i 305 319 L31 1511 1050 993 
Muatard, epinach - O - - - 1 - 2 6 6I 153 
Muetard, vegetable - i - - - - - 3 5 8 2 1 
OIC - - - - - 1 - - - - - - 
Onion 1788 1200 1O3L 1687 3068 2711 1197 1Ot8 888 670 881 789 ¿O8 
?ak-choi - - - - - - - 11 1 1 3 1 
Parsley 886 9 - - 18 1 1 35 17 5 18 25 57 
Parsnip 90 I i - - - 20 1 5 52 2l9 33 2]. 
Peas, garden* 6473 325 2Th2 88 21 6305 857 7OL 866 1519 122]. 
Pepper 9 - 3 - - 6 - 3 12 L 14 Iii 9 Pe-teai - 25 - 2 - 13 31 39 21 27 ¿d Iii. 

?wiicin 38 t - - - - - 2 1h 1 5 7 
Radieh 5990 1O 3 8 - 67 82 393 1123 1890 2051 1016 361 
Ithubarb 1 - 1 - - i - - 2 6 2 6 
Rutabaga 721 liB 7 19 68 10 20 92 109 515 195 90 125 Sia1fy - - - - - - 3 - - 1 3 3 Sorrel - - - - - - 10 - i 2 - 3 Spinach 935 532 61 - - - 28I6 21655 17072 11512 13521k 22i22 18628 
Spinach, New Zealand 33 - - - _ 2 i1 65 t3 75 37 129 
sqiaeh 2 3 2 3 - 1 b 9 51 2 122 9 
Siehe chard 11 - - 202 - - 1 22 2 21 56 90 
Toeiato 2L 1h S 6 5 10 90 1 76 17 112 117 
Turnip 6929 29J9 361g 2 8 2 1 56 I32 1175 6112 229I 2291 
Watermelon - 1 - - - - - - h 23 - 1 1 

Total 8b 12b75 110914 9362 22?e9 )52 11010 2888 23952 25222 53797 329014 27506 

y flete from Agricultural Statistica, United States Department of Agriculture and Bureau of Foreign and Domestic 
Coueerce, United States Department of Comerce. 
Starved items are large seeds; all others are considered as small seeds. 



Appendix Table III. Average contract prices per pound and price indexes for six kinds of vegetable 
seeds. Willamette Valley. 19b0 to l92 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 

191i0 1/ 12 100 7 100 12 100 3 100 l 100 10 100 100 
191i3. 14 117 7 100 l l2 3 100 18 120 10 100 110 
l9I2 2 208 70 93 20 l7 I7 13 16 107 12 120 138 
19i3 31 28 100 133 2 208 8 2I3 20 133 13 130 l8L 
19LI 32 267 io1 139 32 267 85 2L3 22 11x7 1 150 202 
l915 32 267 76 101 2S 208 6 186 22 1Li7 12 120 172 
l9I6 2 208 66 88 2 208 0 1L3 17 113 10 100 iI3 
l9L7 23 192 62 83 2 208 1L3 19 127 11 110 iW. 

l918 25 208 60 80 20 17 O 1t3 19 127 11 110 139 
199 23 192 58 77 208 53 1I3 17 113 12 120 1Ì42 
190 2 208 7 76 20 167 50 1143 17 113 12 120 138 
1951 25 208 514 72 17 1142 50 1143 17 113 12 120 133 
1952 30 293 60 80 20 167 50 1143 19 127 13 130 150 

1j Year 19140 = 100. 
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