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lnf rod uction

The main pu{pce of dlis hllerin is
m assemble the chief facts pettaining to
flower bulb producdoo in the mosr im-
pora.ff producing ountries, ro help
V'ashington Stare bulb growers chart
their operatims and to benefir others
interested in bulb producrion.

The discussion deals primarily with
nrlipq bulbous iris and daffodils, since
they are the maior bulb crops of western
'Washingtoo- Flowever, data on gladiolus,
Iilies, and similar crops have been in-
duded vhenever available. Most space
is oarurally devored to the major pro-
ducing counties: Caaada, Japan, Neth-
edands, United Kingdom and United
States. Not only' are these counties
more imporraflt-more detailed data ate
available for them.

Produceion merhods vary considerably
in different countries. Thus, with rela-
tively high priced land and cheap labor,
the bed system is used in Japan and the
Nerherlan'ds. \7ith cheaper land and
higher priced labor, the row sysrem with
mechanization is used in the United
States. In England a modified bed sys-
tem is gradually yielding to rhe row
rype. Production methods and the his-

:::i' of bulb growing are discussed in
s;,me derail for \Tashington State, but
mcre briefly for rhe other producir.rg
areas.

The data contained herein were ob-
tained, of necessity. from several sources.
Sometimes data for similar needs were
found in more than one publication, and
it was not unusual to find conflicting
reports. Other data were available only
as estimates by individuals. Therefore,
the figures presented herein should be
considered only as indicative.

The author is indebted to several in-
dividuals and governmental agencies for
assistance in collecting or verifying data,
obtaining phorographs and for criticizing
the manuscript. Credit to them is given
in tl.re lasr section. Although consider-
able effort has been made to avoid
errors or omissions, it is possible that
some have occurred. The v,riter v",ould
appreciate having these brought to his
attention.

Cba,rles J. Gould.
Plant Pathologist
ITestern \Tashington
Experiment Station
Puyallup
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Charles J. Gould

Bulbs do besl in cool climafes
Although bulb growing has been at-

tempted at various times in most parts of
che world, major production has b..o-.
centered in certain temperate counuies
with comparatively mild climates. Gen_
erally these counries are in the north
temperate zone between latirudes 30o
and 55o, where the exffemes of winter
and summer are tempered by winds from
nearby oceans or other large bodies of
watef.

Contrary to what many Americans
think, Holland is not the native home of
most "Dutch type" ornamental bulbs(dips, narcissus and bulbous iris).
Actually these bulbs came from many
lands. Most originated around the Medi-
terranean Sea. There, the rainfall is gen-
erally heaviest during the winter months
and lightest in the summer or normal
curing season (Note the data for Mdr-
occo in Table 1). Hence, it is really
surprising that bulbs grow so well in thl
Dutch climate, where the heaviest rain-
fall occurs in the summer and early fall.
This fact probably accounts foi the

1go1S emphasis on arcificial curing in
Holland.

Rainfall at London, England does not
vary markedly from season to season. In
J?pun,. most precipiration occurs during
the winter. The total amounr is so high

that we would expect foliage diseases and
leaching of fertilizers to be important
problems. (In these counties, rtri butb
growing arca may have somewhat better
conditions than the above records for
the nearest large ciry.)

Thus, available precipitation records
indicate that the Pacific Northwest more
closely approximates the narural curing
condirions of the main bulb types than
does any other major bulb growing area.

Holland is still the center of hyacinth,
tulip and crocus production, while the
United Kingdom grows more acres of
narcissus and the United States leads in
acreage of lilies, gladiolus and bulbous
iris. Japan is rapidly coming back into
the wodd bulb marker with tulips after
being knocked out of the lily marker by
the war and a better lily. Production in
the United States, United Kingdom and
Canada (British Columbia) is practically
all devoted to domestic uses. (Table 2)

In the United States, TTashington State
leads in production of bulbous iris, tulips,
narcissus and hyacinths; Orggon in lilies;
Florida in gladiolus for cut-flowers; and
Michigan in gladiolus for corms.

A rough estimate of the total woild-
wide ornamental bulb and corm industry
is 100,000 acres with a value of perhaps
$2oo,ooo,ooo.
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Belgian qcreqge fluctuded
The total bulb acreage in Belgium has

fluctuated considerably within the last
ten years. ln Ig45 there were only 341
acres. Bulb a$eage rose ro 4V4 h L946,
465 in 7)47, dropped o 339 h t948
and then climbed again as can be seen
in the following table. Gladiolus were
grown on 36 acrcs in 1955 and begonias
(the largest bulb crop) on 437 acres.
Tulips are the secood most important
bulb and tuber crop. Their acreage fig-
ures are given in Table 3. Iris and daffo-
dils are not listed, but are presumably
of minor importance in view of the

Lily production was a major industry
in Bermuda before 1900. However, in-
troduction of the virus disease, Rosette,
almost extinguished this crop. Control
measures were subsequently developed,
but the industry never recovered its pre-

known aqeage of miscellaneous crops
(79 in 1955).

Table 3. Bulb acreage in Belgium (i4)

1948
r950
r95t
1952
1953
19r4
r95J

339
,88
504
571.

541
608
619

23

88
74
62
54
67
68

Bermudq hos declined
vious position in lily trade. Today ex-
porrs to the United States are negligible.
As Bermuda's production declined, Jap-
an's increased and stayed ar a high level
until the start of Vodd \Var II. ( See
section on Japan.)

a--

''--\
--l.:__/:

]i

ctr,l

^.1

i'--

Total of all
bulbs & rubers

Cqnqdo's bulb industry expcrnded
Most of the bulb production in Canada

is confined to British Columbia. .In that
province the acre^ge increased qEire
steadily from 7929 to 1947. h gql
acreage relapsed, probably owing ro
heavy influx of imported bulbs. In 1913,
the acreage reached an all time high.
Production cenrers in the Fraser Valley
on the mainland, and near Vicroria on
Vancouver Island. Most of the iris, two-
thirds of the rulips and one-half of the
narcissus are grown on the island. Almost
all of the gladiolus are raised on the
mainland.

The narcissus acreage steadily increased
from 1928 to 1948, when it dropped off
and then began increasing again in 1952.
An all time peak was reached in the

1954-1955 season. The increased acreage
of narcissus apparently is due to a great
extent to an increase in field-cut flower
sales. Most of the other bulbs have de-
clined recendy. (Table 4)

Tulips reached their peak in 1944-4r,
bulbous iris and gladiolus h 1946-47,
Iilies and hyacinths in 1952-51. As noted
above, the rotal acreage reached two
hiihs, one in 7946-47 and again in L952-
53. Recently there has been an increased
trend by bulb growers toward forcing
their own bulbs.

Bulbs are generally planted in rows on
the island and in either rows or beds on
the mainland. In both instances the
planting is usually done by hand. Most of
the fields are small and bulb growing

t
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Table 1

1928/29
1938/39
1940/4r
1942/41
1944/45
1.946/47
1948/49
1950 /51
1952 /53
1.954/55

" Most of the increse si:
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Fig. 1. Field of daffodils on
by J. H. Crossley and
Bureau.)

often represents only a part of the
ing operations.

Canadian imports of all types of bulbs
from all countries are now about double
rhe pres/ar figures. Thts, 67969,250
bulbs were imported h 1955-56 as com-
pared with 35,659,721 bulbs in 1939-40.
Immediately after the war (7945-46) the
total was slightly o'rer 13 million. Be-
tween 1950-51 and 1955-16, imports
varied successively from f to )9,65,64,
59 and finally 67 million (26).

Most of these imports were probably
tulips, if the data from British Columbia
are indicative of the entire country.

British Columbia alone imports several
million bulbs for retailing and forcing
as well as for planting by growers. Thus,
in 1954 over 1,042,4i5 tulips, 599366
narcissus, 286,631 iris, 308,250 hyacinths
aod 792,271 bulbs of other t,vpes were
irnported. These data represent 321 var-
ieties of tulips, 107 of narcissus, 14 of
iris, and 36 of hyacinths (5).

' "'..::/.J

Vancouver Island, Canada. (Photo obtained
used by courtesy of B.C. Government Travel

farm- Low air rafes stimulated
cut flowers

The sales of field-cut flowers have

apparently increased rather steadily in
British Columbia. Much of this increase

has been stimulated by favorable air
rates. In 1956 it only cost 4.3(/lb. ( in 100

tb. lots) by air vs. 6.94/lb.by rail to
ship flowets from Vancouver to Calgary.
Air delivery time was about 3 hours vs.

24 hows by rail ( 55 ).
Air shipments started in the early

I940's. By 1949 over 20 tons of field-cut
blooms were being sent from Victoria.
This increased to 80 tons by.1954. Air
shipments from Vancouver (mostly field
blooms ) for the period March through
May, 1954 were 54.2 tons comPared with
51.4 tons h 1.953 (the first available
figures for the Vancouver Airport). The

bulk shipments were King Alfred {ield-
cut flowers. Since 1000 flowers weigh
about 30 pounds in boxes, the 134 tons

66
108

1t6

1-8
.)q
20s
185

l(.i

,)

q

I

4



shipped from British ColumL,ia liy air:
in 1954 represented aimost 10 milli+n
flowers (34).

A tariff prorecrs flower priees in Crtrr.
ada" The duty on flc;wers from tire t-i*ir-
ed Srates varies. Price s,arnples are ta.lie,l
in ten United Srates cities adjacent to tiie
Canadian boider, during four prrirxls:
January to April, May to June, July r,r
August, and Septernber to l)ecernber. -l'he

average prices obtained by sampiing
wholesalers in early morning hours are
used to determine duty for the f,:lllawir:g
year ( 3, ). This tariff exclLrdes froin
Canada most of the field-cut fl,twers
pro<luced on rhe s/est coasr of rhe U.S.

Research on bulb problems has been
quite active, especially on culrure. J. H.

Crossley srudies culture at the Dominion
Experimenral Station at Saanichton.
Disease work by !7m. Newton, J. E.
Bosher, and R. J. Hastings has been done
at the Dominion Laboratory of plant
Pathology, Saanichton. Insect research is
conducted at the Dominion Laboratory
of Entomology, Victoria, B. C. by H.
Andison.

The growers, rhrough their British
Columbia Bulb Growers Federation, pub-
lish a newsletter containing recent find-
ings of the research staff, new recom-
mendations, etc. The Dominion Division
of Plant Protection also publishes a news-
letter containing statistics on acreage,
imports, certification suggestions, etc.

Table 4. Bulb acreage in British Columrbia, Canada (4)
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t928/29
1938/39
1940/4r
1942/43
1944/45
1946/47
1948/49
1950/51
1952/53
19r4/55

-:
)
2

4
4
3

9
5

,
8

I
1.4

19

32

t7
4A

6

5)9
11 67
18 67
12 11L ) UI

36 80
43 106
2.9 66
35 9A
28 89
19 79

25

45
83

100

1r6
146
101

79
96
86

66
108

Irc
747

178
))o
2.A8

18'
263

278

1C)

18

2t
20
t6
11

72

11

45

50

159
2r8
316
36r
483
,60
4i2
422
170
J27

aMost of the incrmse sioce i951 has ben in dahlir (28
rhizomatous iris ( 8 acrm) .

acrs in 1954-55), ponis (11 acrm) and

f1F ronce buys more than sfte sells
Detailed data on bulb crops are not

available for France. The total acreage
devoted to all rypes of flowering, medi-
cinal and aromatic plants rose from 54,-
363 acres in 1950, 60,540 in 1953, to
61,776 acres in 1954. French 1953 ex-
ports of bulbs, tubers, rhizomes and as-
paragus crowns totaled 7,r41,075 pounds
as compared with imports of 6,757,099

pounds.
Exporrs to rhe lJnired States in 19)3

totaled 344,359 lbs. in i9)4. the bulb
exports to rhe United Srares were pri-
marily of narcissus (1,9t8,070 in rrum-
ber), pius 229YA hyacinths, 212,392
tulips, 20451A lilies, 1i4,20t1 crocus
corrns. and 54.0!+4 other bulbs anC lcots
(8).

: - : ,tbtained
1 -- - a1i Travel

Yem Nucissus Tulips Bulbous
Iris Glariioius Lilis Hyacinrhs Mir.u Total



Jopon reenters the world mqrkel
It is reported that 13,876,000 corms

were exported to all countries in 1955

(561.
A few daffodils (about 5 million-

mostly King Alfred) are grown, mainly
for cut-flower production. About the

same number of iris are raised, mostly
for forcing. Some of the latter have been
exported recently to the United States at

a price of about one-half that of I7ash-
ington-grown bulbs, but considerable
loss in them from disease was reported

by forcers in the winter of 1956-57.

Concerning iris, Mr. Kimura (27) has

reponed:
"In addition, JaPanese iris (Iris

kaempferi Sieb.) has been widely grown
for use in gardens since long years ago.

Many improvemeots have been brought
about in plant breeding and some flow-
ers reach 8 inches in diameter. Since

around 1926, early forcing has been

practiced by using hot-spring water in
order to obtain eady cut flowers. The

Japanese Government recently granted a

patent for the retardation of blooming
by keeping the bulbs in cool storage."

Lilies were formedy the most import-
ant bulb crop in JaPan; most of the

exports went to the United States

(Fig. 2). Mention has alreadY been

made that, as the Bermuda industry de-

creased, the Japanese industry increased.

Table 5. TuliP bulb a$eage
in Japan (27')

Y.- I Number of acres

, : <- ' -

3. Tulips i:e

Kimur;. E

Fig. 2. Lilium longillorum near Nago-
ya village, Japan. (Photo
courtesy of Takeshi Kimura,
Embassy of Ja m;n, Washing-
ton, D.C.)

Tulips and lilies are the two most
important bulb crops in Japan. Tulip
growing started abott l92O and expons
to the United States began in 1915.
Over 5 million tulip bulbs were sent to
the United States in 1955.

Japanese nrlip bulbs, generally had
good skins, but were mostly of old vari-
eties. However, the growers are reported
to have imported stocks of new varieties
from Holland during the past few years.

Tulip growing is concenrated in Niigata,
Toyama and certain other prefecrures
along the coast. The available informa-
tion on tulip acreage is in Table 5.

Gladiolus production was 59,696,000
corms on 402 acres in 1.953;63,083,000
on 361 acres in 1954; 31,387,000 on
178 acres h 1955 and 45,512,000 on
238 acres in 1956 (estimated) (27).

L94t
r95t
r952
r9r3
r9r4
1,955

390 acres

2t5 "
300 "
380 "
462 "
550 "

L I

t
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acres

Fig. 3. Tulips near Tonami City,
Kimura, Embassy of Japan,

The acreage, producrion, and export data

available for Japan are given in Table 6.

A Foreign Service Dispatch from the
American Embassy in Tokyo (29) re-
porrs that more than 100 varieties of
lilies are grown in Japan, but only three
are important. These are the "Gig"
(Lilitm longiflorum gi ganteum Thunb. ),
rubrum (L. speciosum rubnnn Thunb.)
and the auratum (L. auratum Lindl.).
The "Gig" is grown chiefly in the warm
climate of Kyushu (the southernmost
large island ) and the latter two in the
temperate climate of central Japan. The
aurarum is usually found wild.

Before \fodd \Var II, the main export
lily was the Easter lily type known as

the Gig. However, the exclusion of this
lily during the war stimulated a lily in-
dustry in the United States, built mainly
around the Croft variery. Since the latter
has several advantages over the Gig, the

Japanese are encountering considerable
difficulry in recapturing their former

Japan. (Photo courtesy of Takeshi
Washington, D.C.)

market. This struggle is reflected in a
comparison of exports for the years 1937
and 1952 (29). Most of the exported
bulbs were senr to the United States in
both years (Table 7).

Therefore, it is not surprising that
Japanese growers have imported Croft
lilies in an attempr to reestablish an
Easter lily industry and recaprure the
market.

The Foreign Service Report (29)
mentioned eadier also stated that "in
their efforts to find markets after the
war, Japanese growers often sold bulbs
for export at prices reported to be below
cost of production. To curb this prac-
tice, the Japanese Government in Aug'
ust, 1952 established 'check prices,' or
minimum prices below which exports
will not be licensed. The prices vary by
variety ind size of bulb." :

The same report further mentioned
that, "Government officials inspect the
fields and supervise pest-control meas-
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Table 6. Japanese production and exports of lily bulbs (27, 2e)

Acreage
Produc-tion
no. bultrs*

Number
exportedb

7934
1935
1936
1937
r938
r939
1940
194t
1942
t943
1944
1945
1946
1947
1948
1949
1910
r9rt
1952
r953
1.954
1955

2,921
2,964
3,795
2,959
3,009
2,949
2474
1,569

608
434
194
56
49

10,
33r
586
735
688
755
388
706
529

41,464,0a0
45,514,000
49,366,000
5 i,583,000
5 3,594,000
J3,687,000
36,100,000
31,908,000

2,011,000
6$,fia?
177,000
77,000

422,000
1,302,000
1,678,000
4,817,A00
6,814,000
7,001,000
9,907,000
9,142,0A0

11,461,000
18,625,000

31,218,000
13,294,A00
36.171,000
40,265,AA0
3 5,893,000
3 3,8r r,000

0
0
0
0
0
0
21,000

496.0a0
920,000

1,845,000
2,132,4A0
3,372,000
3,643.841

--?

-?
-?iThis productiqn apprendy iacludes bulbs colleted in the wild. Thus. the increased oroduction in 19,55 in

gpite of-a rcduced acreage is anribured both to an increased yield per acre of cultivited plans as i'eli m
. ingrqased collection of w:ild lilia (27).oQ! th._ 3,q43,847 bulbs *ported -it -7.952, 3,?96,590 were sent to the United Statcs; 216,996 to the

lY-etherlands; 80,855 to Swiden; 27,960 t6 $7eit-dermaoy: 2t:j4o t6 Cmla; ,"d- ibO to'tfii United
Kiogdom.

ures. Beginning in 1951, the Govern-
ment designated special fields for the
planting of disease-free bulbs; close in-
spection is maintained. The Government
appropriated $16,900 for conrol and ex-
perimental q/ork on lily bulbs in the
fiscal year 1952;'

According to J. R. Mclean (32), who
visited Japan in 1955, the bulb plantings
are generally quite small. The average
farm has from six to ten beds about 60
feet long. The president of a 900 mem-

Table 7. Exports of different types of

ber cooperative had about 3 acres in
bulbs. This was one of the largest
plantings.

Japanese philosr:phy is that food comes
firsr. flowers for home consumprion next.
and finally bulbs for exporr, if any are
left over. The labor is mostly farnily
labor, so the cost of production is low.
Mclean stared that there are ltrrge ac-
reages of favorable soil types, but at the
present rirne they are mostly devoted ro
food production.

lilies from Japan, 1937 and t9j2 (29)
Percentage of rypes

Eig. 4. Bulb field
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Others

and 25 and only 29 growers had over
25 acres. The average vzas abour 1.2
acres (12-9/14i51). However, it should
be remembered that the Dutch use the
bed system. Thus they get at least r,,ice
as many bulbs per acre as with the row
system used in the tr-initr*d States and
eisewhere.

llhe industry, which firsr cenrered
arounel l{aarlem, has spread to rwo main
areas: rhe southern area or "tsloembol-
lenstreek" between Haarlem and Saas-
senheim and rhe northern area north of
FIaarlem, particr:larly around Breezand
and .Anna Paulowna. Most hyacinths are
grown in the South, most iris, gladiolus
and minor bulbs in the North; and dips
and daffodils in both.

Much of the lancl used for bulb pro-
ductinn has been reclaimed from thJsea
or lakes (called polders), or from dunes.

1
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Bulbs have heeo. grcwn in l{r{land for
almosr 400 years. Snon afrer a few tulip
bulbs were inuoduced into the .o,rnr.^y
]n 7559, inrerest ancl speculati,rn sou.*j.
The madness reached a peak about 1630
in the so-called "rulip mania." Forrunes
were exchanged for single bulbs"

Afrer the inevitable collapse, rhe in-
dustry slowly recovered, re".hi.rg a high
oi 25,498 acres of all bulbs in ry12.
After that the w*r!C wide depression
created such rJrnr,,l that a reductitn wrs
ordered in plantings of hyacinths, tulips,
and narcissus rn 11.800 acres. At the
same time some controls against expan-
sion were applied. These have evoived
into a sysrem deslribed later.

The average brilb planting is quite
smatrl (Fig. 5). For: instance, in t9:O-
51 7,334 farmers grew 0.1 to 2.j acres
of bulbs each; 694 grew berween 2.5

Fig. 4. Bulb field in the Netherrands" The stack of reeds in the left
foreground is used for mulching. (photo courtesy of Oi. e. S.
Tuinman, Netherlands Embassy, Washington, D.C.i



Although some new land is still being
obtained in this wdy, the potential
amouot is quite limited.

The soil varies from a coarse sand in
the south to a fine sandy loam in the
north, with areas of peat and clay in
both disricts.

Bulbs are generally planted in beds

about 3 x 37 feer with 15 inch paths in
between (Fig. 6). Soil is removed from
one bed, which is then planted. The
bulbs are then covered with top soil
from the next bed. This process is re-
peated across the field. The last bed is

covered with soil from the first. The

beds are marked before planting so that
the bulbs are located and spaced uni'
formly. This spacing facilitates roguing
and digging.

Because there is considerable danger
from freezing in Holland, reed or straw
mulches are widely used. The thickness
varies with the crop. As much as 6

inches may be used for hyacinths. These

mulches, plus hedges, also help to reduce

injury from wind-blown sand. In addi-

tion, during spring and summer, cereal

and other plants are grown in the paths,

or straw is stuck upright in the paths

to lessen erosion.

As would be expected in view of the

light soil and heary raiofall, considerable

leaching of nutrients occurs. Therefore,

both cow manure and chemical fertilizers

are very heavily used. Growers work
super-phosphate into the soil before

planting. Other nurients such as am'

Fig. 5. Tulip field in the Netherlands showing hedges' -(fh11o 
courtesy

" of Frofessor Dr. E. Van Slogteren, Laboratory for Flower Bulb

Research, Lisse.)
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Fig. 6' 'fhe Dutch usually plant bulbs in beds 3 feet wide and 37 teet
lorg. A l5-inch path is left between beds. (photo courtesy of
Dr. A. S. Tuinman, Netherlands Embassy, Sfrashington, D.C.)

monium sulfate are applied on top in
Iate winter or eady spring.

Growers manipulate the water level in
adjacent canals to keep the water table
about 2 feet below the surface. How-
ever, in the norrhern area, this is not
always possible and some overhead irri-
gation is required. The canals also serve
as a means of drainage and transporta-
tion (Fig. 4).

Netherlanders weed, rogue and do
much spraying by hand. Some spraying
is partially mechanized by the "ri oT
booms carried by hand bui connected by
hose with pumps in boats on adjaceni

canals. The latest trend is toward mist
spraying with machines capable of blow-
ing a fungicidal mist a considerable
distance.

Prior to digging, the leaves are cut off,
while still green. Bulbs are dug by hand
(Fig. 7). During the summer the weather
is usually unfavorable for proper curing
so mosr rypes of bulbs are cured artifi-
cially. Daffodils are often cured outdoors
in covered stacks. Bulbs are usually
cleaned by hand and graded by machini.

Because hyacinths and other bulbs
grown in Holland may nor mature in
time for early forcing in countries such

11
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as Sweden, the Dutch developed a unique
method of hastening the maruring pto'
cess several years ago. Growers bury
steam pipes or electric heating cables be-

low the level of the bulb planting' They

turn on heat in the spring and accelerate

the manrring of the bulbs for earlier

digging. Several acres of bulbs are treated

in this way, but heat, of course, is ex-

pensive. Hyacinths are the main crop
grown in such field-s, but other bulbs are

sometimes matured in similar fastrion.

Since good land is in short suPPlY, a

vertieal rotation is often practiced ar rcg
ular intervals. The soil is inverted by

hand, so that the upper layer is placed

near water levei and the bottom layer

is brought up to the surface" This
method, if earefully perforrned. supposed-

ly destroys both pests and weed seeds.

This practice is somewhat comparable
with deep plowing in the United States.

More drastie steps are now being
adopted on the oldest iand. Special pumP-

ing machines bring up fresh lime-rich
sand layers from 10 to 30 feet below the

surface, while the latter is being inverted.

Needless to say the cost is quite high.
The procedure also.requires con-siderable

care to prevent mixing of unfavorable

soil rypes.
The Dutch follow several crop rotation

systems" One popular one is a sequence

of nrlips, hyacinths, and narcissus, fol-
lowed by iris or gladiolus or by an in-
version of the soil.

Efforts at mechanization are being
made in an attemPt to reduce costs, but
a number of difficulties are present.

Land is very expensive, which precludes

leaving much uoplanted land for rurning

spaces. The sandy soil and high water

table also tesult in the soil's being too

soft to suPport heavy equipment. Fin-

ally, much of the land is cut uP 
- 
into

small areas by canals and hedges and this
prohibits efficient use of mechanized

equipment. However, northern growers
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are ffying small machines and row plant-
ing on less expensive land in larger iields.

Per acre yields of bulbs, as mentioned
previo-usly, arc latgff by their bed sys-
tem rhan by our row method. Thus ihe
average production of salable King Al-
fred narcissus bulbs over a recent four-
year period in Holland was 39,830 DNl
and 25,605 DN2 per acre, for a total of
65,435 DN (double nose) 1 and 2 bulbs.
This production compares with an esti-
mated 17,500 DN1 and 2 per acre for
\Tashington State.

The total average cost of production
in Holland per salable bulb (all sizes)
in 1954-55 was 1.2( (U.S.) for tulips,
1,.7@ for King Alfred, and 3.10 for
hyacinths. This represented an increase
in cost of about 8/o over l9j3-54 (12-
6/3/55).

Aucfions are unique
Dutch bulbs are sold either direct to

expofters or by a unique system at auc-
tions. Auction prices start high and
steadily drop until a sale is made. An
elecric dial with a hand that rotates from
high to low indicates prices on the
perimeter of the dial. A buyer makes a
purchase by pressing an elecuic button at
his seat. The hand automatically _ srops
at the price indicated and the seat num-
ber lights up in the center of the dial.
The buyer states the number of bulbs
desired, and the process starts over. The
procedure is very rapid.

Growers also may buy or sell bulbs at
the Krelage Bulb Exchange in Haadem.
This is an informal gathering, on Mon-
days, with the business conducted indi-
vidually. New varieties are also shown
and sold here and the speculation or
them is as active as our own Stock Ex-
change. Some bulbs may also be auc-
doned off in the fields during the grow-
ing season (1).

Prices are stabilized by establishing

minimum inland and export prices; by
Iimitation of acreage planted; and by pur-
chases of surplus bulbs. The inland mini-
mum prices are fixed at approximately
the cost of production. The minimum
export prices are now based partly on the
approximate buying prices during the fall
prior to harvest.

Growers cannot increase their acreage
of tulips, narcissus and hyacinths in ex-
cess of their permits, unless a general
increase is decreed, or they are freed
from restrictions" For example, hyacinths
were freed from 1948-49 to 1952-j3.
Since decreases can also be ordered, the
method provides a rough means of bal-
ancing supply with demand. A fixed
percentage set aside usually provides for
new and youflg growers.

Breeding new varieties is one of the
main delights of Dutch bulb growers.
Bulb breeding has been conrinuous for
hundreds of years. More than 12,AOO
varieties of daffodils and hyacinths, plus
other thousands of varieties of tulips and
gladiolus have resulted.

Promising new varieties are eagedy
sought. However, some of the older varie-
ties are still popular. Examples are rhe
King Alfred narcissus (bred in 1889);
hyacinths L'Innocence ( inroduced in
t863); Pink Pearl (L903); Bismarck
(1875); and tulip Keizerkroom (1750
or eadier) (13). A register of new tulip
and hyacinth varieties is kept ar the
Krelage llouse at Haadem, while the
Royal Horticultural Society in England
maintains the narcissus register.

Bulbs that cannot be sold are bought
by the Surplus Fund at the fixed mini-
mum prices with funds paid by growers
in proportion ro rhe sizes of their crops.
Surpluses are estimared before harvest
and assessments are made accordingly on
each sale. Adjustrnents and refunds are
made later, if necessary.
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I The surplus purchases naturally vary
from year to year. Thus, they fluctuated
from 8 to 17.4 to !.6 per cent in the
years 1946-47, 1947-48, ard 1948-49.
In the latter year with a total production
of 658 million bulbs, the surpluses
amounted to about 3.4 million narcissus
and 58.6 million tulips (41). However,
in 1,954 the surplus only amounted to
305,000 tulips (of 782 million total);
1,,270,00A narcissus (162 million total);
and 3,255,000 hyacinths (88 million
total) (42).

The above operations of surplus pur-
chases, acreage limitation and price set-

ting are made by the P.V.S. (Product-
schap voor Siergewassen, or Ornamental
Honiculture Marketing Board). The
Board is composed of a total of twenry-
four members, eight each frorn bulb,
flower and tree groups; with exporers,
growers, inland traders and employees

all represented. The government appoints
a chairman oo recommeridation of the
ihdustry. The Board enacts and enforces

regulations under the supervision of the
Ministry of Agriculture (15).

Bulb flowers are exhibited in several

shows, parks, etc. One of these is very

outstanding and has become a tourist
mecca. It is the "Keukenhof'-an old
estate near Lisse. Io 1953 10 million
bulbs were planted along 15 miles of
walks on 75 acres and visited by more
than 300,000 people. The Treslong
demonstration garden in Hillegom grows
new varieties for display and a collection
of old varieties is maintained at the
Hortus Bulborum at Limmen.

Most of the inspecrion is done by the
"P.D." (Plantenziektenkundige Dienst),
a goverffrrent unit. Formedy, inspectors

working for the bulb growers' association

made field inspections, but the P.D. took
over this work in 1954.

New growers may not start without a
diploma. This diploma is obtained by

attending a bulb school at Lisse for three
winters and working on bulb farms un-
der supervision of the teachers in the
summer. In addition to the school, there
are also some elementary horticultural
schools and evening classes for both new
and old growers. The teachers also act
as advisors to growers (under the Gov-
ernment Information Service) and carry
on some "applied" research and demon-
strations at the school and in growers'
fields. These schools and advisory ser-

vices are under the direction of Dr. A. F.

Flag.
In addition to technical publications

from the scientific institutions, three
weekly newsletters help keep the grow-
ers up to date on latest recommendations,
prices, etc. They are the De Hobabo,
published by the N. V. Holland's Bloem-
bollenhuis (auction house at Lisse), Het
Vakblad from the Coop. Bloem. H.B.G.
at Hillegom, and the official organ of
the bulb association, the lVeekblad. uoor
Bloembollencubuur, published by the
Koninklijke Algemeene Vereniging voor
Bloembollenculruur at Haarlem. There
are also paid consulting service publi-
cations.

Many Dutch problems
resemble ours

Dutch bulb problems, in general, are

similar to those in the United States.

Fungus and virus diseases are iust as

troublesome. These are being investi-
gated primarily by Prof. Dr. E. Van
Slogteren's group at the Laboratory for
Flower Bulb Research at Lisse. This
group has made much progress in de-

veloping serological tests for the idend-
fication of some viruses in plants. Such

tests have enabled the Dutch to clean up
certain virus-infected stocks of some

rypes of bulbs, as well as those of pota-

toes and certain other plants.
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A virus disease of tulips still under
investigation at the Laborarorium is com-
monly called the Augusta disease. It is
caused by the tobacco necrosis virus,
which has been found in the roots of
about eighty host plants. The culture of
tobacco and potatoes helps increase the
disease.

Tulips apparently are infected as the
sprouts push through the soil. The virus
moves downward in the plant, produces
dead spots and sueaks, and srunts, dis-
torts, or kills. small plants. The virus
apparently can be carried in both infested
soils and in bulbs.

This disease does not seem widespread
in Holland and efforts are being made to
eradicate it. Augusta disease is not yet
established in the United States.

Sending bulbs to the southern hemis-
phere is quite a problem to the Dutch
growers. Countries of the southern hem-
isphere purchased $36t,OOO w-orth of
bulbs in 1950. Thus the problem cannot
be ignored. Because of the reversal in
seasons, the bulbs would ordinarily arrive
there at the hottest time of the year.
Some excellent research by Dr. Beyer at
the Lisse Laboratory has provided at
least a partial solution. Tlie bulbs are
retarded by various means.

Hyacinths and daffodils are stored
from digging until October 15 at 86o
F.; next at 3lo F. until January 1; and
then 78o F. until shipped.

Iris are stored continuously at 78o F.

Tulips (particularly bulbs that did not
flower in the preceding year, commonly
called pears or maidens) are placed at 31'
F. until January, when they are trans-
ferred to 78o F. until shipped (43).

Research on bulb curing and forcing
is being carried on at Lisse and at the
Laboratory of Plant Physiological Re-
search of the Agriculrural Universiry at
\Tageningen. The Experimeotal Station
of Floriculture at Aalsmeer is working

on forcing under artificial lighr" Builcl-
ing construction is being srudied by the
Institute of F{orticultural Engineering at
'Wageningen.

Holland's growers unite
Bulb growers banded together in 1850

to form the KoninLlif ke Algemene
Verenigrng voor Bloemhollen Cultuur
(Association of tsulb Gron,ers) and later
(.1925) the Centraal tslcernl-xrlien Cc-
mite (C.B.C") or {jentral .Flriq,er Bulb
Comrnirrce.'fhe Iatrrr {,r.E:rliizaricrr ap.

1>arently dominates bi,rlb affairs, botlr
domestic and foreign (1). The corrnrir-
tee is now cornp.rsed of representatives
of the different buib socreties ( iris.
rulips, erc. ) and exporting assrxiations.
Funds for its operations are raiseri by
assessments on rhe bulbs.

In 1915 the commirtee's budget was

about $756,000, which v,as used largely
for research ($110,963) and advertising
($641 ,ZZt). Most of the research money
is used to support the l.aboratory for
Flower Bulb Research at [.isse" s,hich
receives very little financial stipport from
the governmenr. In 1926 the C.B.C. con-
tributed' )\/2 rimes as much to researcli
as it spent on advertising. However, by
1955 the advertising budget rvas almost
six times as large as the ressnrch budget
(.12.8/1/56).

The amount spenr on advenising be-
gan to increase rapidly after ttre war. In
1949, the C.B.C. spenr $171,475 for ad-
vertising in the United States. The
amount rose to abour $340,790 in 7954,
but dropped o 5212,94) in 1915. Siz-

able amounts were also spent in Canada
($38,769), England ($77,908), France
($r5,736), Su'eden ($63,319), ancl Ger-
many ( 579,249).

In general the advertising rues increas-
ed over that of 1954 in Europe (par-
ticularly Germany) and decreased in
England, Canada and the lJnited States.

q
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In the U.S., the main decrease ($92,000)
was for printed mafter. Detailed
amounts spent in the United States in
1955 are listed in Table 8.

Table 8. General advertising in the
U.S. by the Dutch Central Flower Bulb

Committee in 1955 (12-8/3/56)

2. To inctease the knowledge of the
rreatmenr of bulbs;

3. To educate the florists and dry-
salers;

4. To tight against gladioli and chry-
santhemums."

These points are being "fought for" by
various methods, including:

1. The movie called "A Gift from
Dirk"

2. Colored posters in seed stores

3. Folders containing planting direc-
tions (and also showing in color,
the flowering times of different
bulbs)

4. T\e education of florists with de-

tailed cultural directions
Requesting florists to enclose a pic-
ture of a pot of red rulips in their
statements to customers

Use of radio and television
Advertising in such t:.ade maga'
zines as American Nurteryntm,
Florist't Reuieu, etc.

8. Ads in forry-one newspapers

9. Supplyiog advertising mats and in-
formation to dealers (mailing list:
14,500)

10. Stimulating the publishing of ar-

ticles on bulbs in magazines. This
program is especially active.

Dutch representatives even made a

trial test in Boston to stimulate, through
advertising, the use of forced bulbs, but
concluded that it was not financially
feasible for the entire country. Instead

t
the Dutch are trying
objective by supplyiq
papers (direcdy or
and authors) on merhc
best results with forct

Although we rnay
their methods and
about superior qualiq
with one of their stat
number of Americans
have to be taught yer
garden lwer" (12-8/2

Another imponaat
Dutch Bulb Exporra
ganized in 1900. In I
279 firms for coopera
iffs, quaranrines, erc

Trade banir
flower er

Holland formedy o
and bulb flowers. H,
in 1881, England and
to the flower impors
land agreed to refrain
bulb flowers to those

According to Van G

tulip flowers begaa
United States from IIo
quantities shortly befo
Soon after the war e

. started by the Natiooa
tee of the Sociery of
resulted in the establis
of a minimum eE)orr
flowers.

Late in 19J0, the cor
with the cooperation o

Exporters Association,
instirute a new regu-l:

new rule export licenx
only on orders accon
This requirement has p
cut tulips from the I}
a72 dozerr cut tulips ,

1955 and these were I
Separate data for fir

Holland are nor availat

(

Advertising in papers and
magazines

Dealer aid
Printed matter
Public relations
General costs

Total

fi 46,636

5t,6rt
1.9,6)3
85,527
29,518

$232,945

Recently the trade paper, De Hobabo,
gave the following figures and informa-
tion on bulb exports from Holland to
the United States (12-8/26/55 and

10/14/55 ). There is some discrepancy

between these figures and those available
from the United States Department of
Commerce. However, the trends ate

similar in both cases. (Table 9)
Vriters it De Hobabo commented

that "These figures are a reflection of
the grim struggle which has to be fought
for bulbs in the United S.rates. Fighting
has to be done on many fronts, which
we would like to classify as follows:

1. To increase the demand of the gen-

eral public;

Table 9. Number of bulbs exPorted from Holland to the U.S. in recent years

5.

6.

7.

Tulips
Hyacinths
Daffodils
Gladioli
Iris

Total

130,000,000
23,300,04o
21,700,000

120,000,000
,9,000,000

354,000,000

16

(12-8/26/55',)

135,500,000
22,900,000
20,100,000

124,000,000
48,000,000

350,500,000

158,000,000
24,200,000
23,800,000

13 r,000,000
72,000,000

413,000,000

168,000,000
25,900,000
26,600,000

178,000,000
50,000,000

448,500,000

167,000,000
27,500,000
26,400p00

134,000,000
28,000,000

382,900,000
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the Durch are trying to reach the same
objective by supplying arricles ro news-
papers (directly or through syndicates
and authors) on methds of obtaining rhe
best results with forced bulbs.

Although we may quesrion some of
their methods and certain comments
about superior quality, we can't quarrel
with one of their statements-" A great
number of Americans who have a garden
have to be taught yet how ro become a
garden lover" ( 12-8/26/51).

Another important bulb group is the
Dutch Bulb Exporters Association, or-
ganized in 1900. In 1950 it represented
279 fitms for cooperative acrion on tar-
iffs, quarantines, etc. (18).

Trade barriers affecf
flower exports

Holland formedy exported both bulbs
and bulb flowers. However, beginning
in 1881, England and Germany objected
to the flower impoms and in 1914 Hol-
land agreed to refrain from sending cut
bulb flowers to rhose countries ( i ).

According to Van Ginhoven (51) cut
tulip flowers began coming into the
United States from Holland in increasing
quantiries shortly before Vorld \Var II.
Soon after the war ended, negotiations
started by the National Affairs Commit-
tee of the Society of American Florists
resulted in the establishment in Holland
of a minimum exporr price for cut tulip
flowers.

Lare in 1950, the committee succeeded.
with the cooperation of the Dutch Bulb
Exporters Association, in having Holland
instirute a new regulation. Under the
new rule export licenses would be issued
only on orders accompanied by cash.
This requirement has practically excluded
cut tulips from the United States. Only
772 dozen cut rulips were imported in
1955 and these were for exhibition.

Separate data for field-cut flowers in
Holland are nor available. However, the

combined figures for both greenhouse
and field producdon are interesting.

Table 10. Cut flowers sold in Holland
in t95o (36)

Crop Number

Av. price
(inU.S.

cents )

Tulip 81,798,410
Narcissus 34,517,1I5
Gladiolus 16,459,365

U
Yrt
Yzi

(In 1950, almost
million cunations
cents apiee. )

55 million ross aod over 16
were sold for approximately 2/2

A report recently stated that flowers are
now being shipped by air from the
Mediterranean area to norrhern and cen-
tral Europe. This innovation may have
as much impact on Holland forcers as
the Florida field-grown gladiolus and
chrysanthemums have had on forcers in
the norrhern United Smres.

Dutch acreage dropped
but recovered

The total bulb acreage passed the 20,-
000 acre mark in 1954-55 for the firsr
time in many years. The presenr acreage
(21,187) is almost double that of 1917-
18 (11,977), but nor as large as in
1932-33 (25,498). The acreage of most
of the bulb rypes is now (1.951-56)
about the same as that planted iust be-
fore the war (1)38-39), with the ex-
ception of gladiolus acreage which has
doubled.

The general trends in aceage of dif-
ferent bulb crops in Holland are sum-
marized in Table 11. The data were ob-
tained from rwo sources: the P.V.S.
(Produckschap voor Sierteeltprodukten),
which gets irs data on rulips, hyacinths
and narcissus by measurements in connec-
tion with acreage control and data of
other bulbs from esrimates from bulb
associations; and the C.B.S. (Central Bur-

17
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Table lf. Trend in acreage of ornamental bulb crops in Holland" (44) Table 12. Acreag

Variety

Actea
Carlton (Nimrod
Cheerfulness
Flower Record
Fortune
Geranium
Golden Harvesc
Helios
King Alfred
Magnet
Magnificence
Mouot Hood
Rembrandt
Scarlet Elegance
Texas
Unsurpassable
Van Sion
Verger

Total above
varieties

Grand Tota1
a Data ue rounded to r
nd 2/t0/56).

1950-51 and 19ii-
Margaretha, Carn,
Blaauw, Myosoris.
and Lord Balfour,
crease has been
Blaauw (Blue) anr

figures for variecie
follow:

Holland still like
Tulips were r:-.

main love of rhe l
the size of the i

breeding of ne.r'
acreage rather si€

1950-t1 to 19ii->
8,136 acres in r

amount is believei
acreage for all ri
combined. (Table

Bulbous Iris 897 895 979 744 6A6 481 578

eau of Statistics), whose data arc obtain-
ed from growers. Cut flower production
data are not included in either P.V.S. or
C.B.S, figures.

Because the P.V.S. does not collect

data for gladiolus and miscellaneous

crops, nor did they collect them for any

crop in L938-39, the C.B'S. figures are

used in these cases. Detailed data on
varieties in Tables 11-15 are from the

P.V.S. In addition to the sources of data

listed in this article, there is an excellent

account (in the Dutch language) of
Holland's bulb growing and export in-
dustry in: "Drie Eeuwen Bloembollen
Export," by E. H. Krelage, The Hague,

1946 (28).

Narcissus acreage remains steadY
The narcissus acreage in Holland has

remained over the 2500 acre mark since

1952. \t climbed rc 2676 in 1953'54,

but dipped slightly in the next two years,

The leading variety, King Alfred, ac-

counts for about one-seventh of the total.

It, together vrith Golden Harvest, Carl-

ton, and Rembrandt, makes uP almost

half of the entire aqeage. Varieties (25

acres or more) that have at least doubled

since 1951 are Magnet, Mount Hood,
Rembrandt, Unsurpassable and Verger.
(Table 12)

Wedgwood'dominates the iris
The two leading varieties of iris in

Ctadiotus 2,760 5,283 4,557 3,901 5,170 
',881 

5,960

Hyacinths l',25, t,096 1,207 1,418 1,310- 1,41.6 1464

Narcissus 2,318 2395 2,519 2,644 2,676 2,562 2,549

i&; s:,G71 6,ozt 6,582 6,807 6,806 7166 8,136

Miscellaneout 1,g8a 2J35 1,604 1,69t 2,013 2,350 2,500

Total 17,887 17,825 t7,488 17,209 18,66L 20'198 2l'187

croPs in lg)849' nd
for gladidlus ud niscellaomus every yat'

Holland are still Vedgwood and Im-
perator, but their acreage has decreased

ionsiderably since the peak year of 1951-

52 owing, in Part at least, to a severe

freeze in 1953. Golden Harvest, H. C.

Van Vliet, and Vhite Excelsior are the

other leading varieties, with Prof. Blaatrw
(Blue Ribbon) increasing rapidly. IThite
Perfection increased rapidly up to 1953,

but the acreage has leveled off since

then.
The total acreage of miscellaneous

Dutch rypes of iris is also inceasing;
which probably indicates that some

promising varieties are coming along.

B.cu,lt. of the increasing interest in
some of the newer varieties, data for all
years since 1,948-49 aire included in
Table 13.

Hyacinth plantings shift
ioward color

The hyacinth a$eage increased from
1950-51 to L955-16, with a minor drop
in 1953-54. The trend has been towards

red, blue and yellow and slightly away

from white. The reds and blues now
make up about two-thirds of the acreage,

followed by white and yellow. Double
varieties are quite minor. (Table 14)

The three leading varieties (Pink
Pead, L'Innocence, and Bismarck, in that

order) make up about forry per cent of
the total. Varieties of five acres or more

that at least doubled it acreage between

18
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(44) aable 12. Acreage of narcissus varieties grown on 25 acres or more in Holland,

Variery _ ]:o-:i l5t-r2 I
52-53 53-54 >4->> 55-56

: :918.39, and

.. .: and Im-
--. decreased
.r:-: ol 19)l-

j:- :) a severe

: )-,lr afe the
l::f. Blaauw

a -: to 1953,
. .: off since

:::scellaneous
- , increasing,

:hat some
: : :ng along.
:: :nrerest in
.r l:ra for all
: :::luded in

r : -:eased from
r- :. ::inor drop
:J :;en tOWafdSi :;en tOWafdS

- ,-:ehtly away
:-- I blues now

: :he acreage,
-:,- t,il'. Double

l:ble 14)
- .: .:ies ( Pink

-: . :::ck. in that
- :--' D€l Cent Of
-: :::eS Of mofe
,--::ge between

' 578
1,960
1,464

- 2,549,: 8,116' 2,500: 27,797

Actea
Carlton (Nimrod)
Cheerfulness
Flower Record
Forarne
Geranium
Golden Harvest
Helios
King Alfred
Magnet
Magnificence
Mount Hood
Rembrandt
Scadet Elegance
Texas
Unsurpassable
Van Sion
Verger

98
159
77
27
72
,8

tr2
88

446
11

48
0

723
74
22
t6
80
23

98
186
72
43
80
64

t73
71

454
t5
4r

8
r67
82
24
22

75
3t

90
217

70
54

rc2
76

79r
63

u4
20
38
1.4

240
67
24
30
65
4L

80
239

57
\)

115
84

234
,0

451
24
45
20

217
43
)7
39
63
43

63
240
47
48
96
92

247
1'

418
27
44
27

218
34
35

,0
61.

45

6L
246
42
49
74
79

268
25

389
26
35
,o

228
))
41
59
72
\)

Total above
varieties

Grand Total
r,574
? 1c)s

1,709
2,559

1,806
2,644

1,883
2,676

1,827 1,917
2,562 2,149

oData_ae-rounded to nearest whole numbers.nd 2/tO/56).
(Sources: 52 and 72-7/18/52t 2/6/j3t 2/5/54; 2/tt/5j:

D5A-5I and 1955-56 are: Crownprincess
Margaretha, Carnegie, Delight, Delft's
Blaauw, Myosotis, Ostara, Princess- Irene,
and Lord Balfour. The most rapid in-
crease has been in Carnegie, Delfr's
Blaauw (Blue) and Delight. The aceage
figures for varieties of 25 acres or -o..
follow:

Holland still likes lulips best
Tulips were rhe first and are still the

main love of the Dutch as evidenced by
the size of the crop and the intense
breeding of new varieties. The dip
acreage fathef sreadily increased from
1950-rI to 1.955-56, reaching a total of
8,136 acres in the latter year. This
amount is believed to surpzlss the tulip
acteage for all rhe re$ of the wodd
combined. (Table 15)

Darwin tulips tepresent only one-
fourth of the total now, as compared
with one-third in 1950-51. The double
late, triumph and botanical types have
inoeased very rapidly since i950-51.

Varieties grown on more than 200
acres are: Brillianr Star, Golden Harvest,
Krelage's Triumph, Rose Copland, and
Ven der Eerden. Varieties of 25 acres
or more that have at leasr doubled their
acteage since 1950-51 arc: Aristocrat,
Bellona, Cordell Hull, Demeter, Edith
Eddy, Elmus, Fuga, Lustige \Zitwe, Mad-
ame Lefeber, Olaf, Paris, Paul Richter,
Pax, Piquante, Preludium, Princess Bea-
trix, Princess Margarcr. Rose, Red Cham-
pion, Red Giant, Roland, Topscore,
\Tintergold, S7m. Copland's Purple, and
\7m. Copland's Rival.

1950-56a

19
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Table 13. Bulbous itis acreage in Hollandu

a

Blue Triumphator
Golden Emperor
Golden Harvest
H. C. Van Vliet
Imperator

Jeanne d' Arc
Lemon Queen
Prof. Blaauw

(Blue Ribbon)
Saxe Blue
\Tedgwood
\7hite Excelsior
\XZhite Perfection
lfhite Superior
Yellow Queen
Misc. Holland Iris
Misc. Spanish Iris

Total

. Data are rouoded to nearest whole number. (Sources 52 aad t2-2/4/55 e.2/10/56)

Table 14, Acreage of hyacinth vafieties grown on 25 acres of mofe in Hollandu

7

7
25

25

,-:

1010833
rg L4 11 11 t3
56 42 3t 30 39
6t 50 46 48 59
7r7 100 81 74 84

57744
24334

68
t2 79
38 52
34 56
128 t48

i:

Table 15. Acreage r

Variety

Single Early Tulipt
Bellona
Brilliant Star
Couleur Cardinal
Crown Imperial
General de '!7er

Ibis
Keizerkroon
Prince of Austria

Total above
varieties

Total Earlies

Double Ea,rfu Tuli.ps

Electra
Marechal Niel
Mr. van der Hoef
Orange Nassau
Peach Blossom
Triumphator
Vhite Murillo

Total above D.E.
varieties

Total
Double Earlies

Single Late Tulips
Golden Harvest
Mrs. John T. Scheepe

Princess Margaret
Rose

Tocal above S.L.

varieties

Total Single Lares

Doable Late Tulipt
Total

Botanical Tuli,pt
Madame Lefeber

Total, all Botanicals

18
4

224
39
t6
11

11

42
7

81312
323

lrt 261 179
74 

'2 
40

14 16 t6
t7 t6 11

16 1.4 9
28 13 32

666
744 606 483

2'
454

198 302 426 478
44 54 73 90

248
6810L3

32 48 55 17

24 22 22 25

710729
49L 669 895 979

t6172A192432
1,16 128 1r1 t32 137 r11

5710172533
34 40 t2 54 5' 

'O81425124656
32 40 49 53 60 64

21 27 32 30 31 15

14 40 50 
'2 

52 52

28 32 38 39 46 46

214 24t 248 t98 r99 166

29 30 36 47 46 49

30 38 56 6t 6' 66

176 188 2r8 22t 251 274

34 37 40 36 39 4t

578

Anne Marie
Bismarck
Carnegie
City of Haarlem
Delft's Blauw

Jan Bos
King of the Blues
La Victoire
tady Derby
Llnnocence
Marconi
Ostara
Pink Pearl

Queen of the Pinks

Total above varieties

Grand Total

799

1,096

879

1,207

1,025

T,418

989

L35a

1,080

tA56

1,091

1454

Sources:

20
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Table 15. Acreage of tulip varieties grown on 25 acres or more in Holland,
1950-re

238142437
160 176 208 234 276 306
76 81 88 90 100 118
54 62 54 38 33 28
60 56 49 44 47 38
86 84 78 62 56 56
,0 48 

'0 
58 62 67

48 46 13 38 35 31

62 74 88 98 101 9140 42 44 48 46 46
98 tt4 t23 102 88 80
90 100 110 L2g 136 128
tL4 ttg t30 130 t)o t24
21 24 28 )2 12 29
21 28 32 30 27 26

Single Eaily Tulips
Bellona
Brilliant Star
Couleur Cardinal
Crown Imperial
General de \7et
Ibis
Keizerkroon
Prince of Austria

Total above
varieties

Total Eadies

Double Early Tuli.ps

Electra
Marechal Niel
Mr. van der Hoef
Orange Nassau
Peach Blossom
Triumphator
Vhite Murillo

Total above D.E.
varieties

Total
Double Earlies 629

Single Late Talipt
Golden Harvest 161
Mrs. John T. Scheepers 28
Princess Margaret

Rose 28
Total above S.L.

varieties 217

Total Single Lates 571

Double Late Tulips
Total ,8

Botanical Tali,ps

Madame Lefeber 42
Total, all Botanicals 76

3

T3

39
59
84
4
4

18

4
224

39
1.6

11
11

42
7

J78

516 556 578 578 627 683
9r4 916 928 898 926 973

52656A569

794

501

162 198 203 232 278
30 34 32 30 30

48 52 48 62 77

r32
239

48 56 80

84 97 140

= Hollandu

))-)6
555

778

32
r3r

33
to
56
64
35
52
46

166
49
66

270
4t

1,091

1464

385
804

174

240 284 283
628 654 634

M6tt4

124

710

173

110

r97

( Coot. )

2t

V"rirty

77



Table 15 (Cont.)

I

Variery

Breed,er Tuli.Ps

Dillenburg
Total Breeders

Darwi,n TuliPs

All Bright
Aristocrat
Bartigon
Campfire
Clara Butt
Demeter
Paul Richter
Philip Snowden
Pride of Haadem
Princess Elizabeth
Prunus

Queen of Night
Red Pitt
Rose Copland
\Tilliam Copland
ITilliam Copland's

Purple
\7illiam Copland's

Rival
ITilliam Pitt
Zwanenburg

Total above
Darwins.

Total Darwins

Mend,el Tuli,ps

Eady Queen
Fridjof Jansen
Fuga
Her Grace
Krelage's TriumPh
Olaf
Orange ITonder
Piquante
Topscore
Van der Eerden
IThite Sail

Total above
Mendels

Total Mendels

Paruot Tulipt
Blue Parrot
Fantasy
Orange Favourite
Red Champion
Sunshine

Total above Par:c:

Total Parrots

Rembrandt TuliPs

Cordell Hull
Total Rembrandts

Triumph Tuli.Ps

Crater
Denbola
Edith Eddy
Elmus
Korneforos
Merry \7idow
Paris
Pax
Preludium
Princess Beatrix
Red Giant
Rijnland
Roland
Wintergold
Total above

Triumphs

Total Triumphs

Miscellaneout
Total

32

96

59
28

1t0
78
44
18

7
62
))
78
67
44
7)

360
59

16

25

132
34

36

toz

62
2l

1.93

8i
46
14
4

70
44
86
66
42
52

365
70

20

24
160
42

58
19

174
82
40
11

2

64
40
84
58
36
52

334
77

r3

33

98

22
170
40

1,176

l,gtz
1,466

2,080

t,346
1,960

23

79

1,230

t,872

36

45
73
26

t,321
1,979

24

79

26

78

56 59 59

16 40 41,

116 103 105

70 71 76
40 42 42

23 26 27

t4 28 41

16 52 tl
32 12 11

65 62 57

66 66 70
42 48 59

50 51 6r
347 156 387

17 1t 30

40 36 13

32 32 33

t6 2L 25

48 
'0 

44
r95 209 227

L6 26 35

26 26 25

22 2' 29
t, 24 13

t74 20' 241
60 60 160

40 42

31 34
L3 t5
34 44

244 236
69

t4 2L

t4 18

7lt
140 162

t2t 9L

666 683

926 963

40
52
10
27

21.9

4
r4
t4
)

128
ioo

r9

32
82
26

1,209

1,800

644

912

714
1,006

88'
1,089

35
/4
26

,9r
822

Early Tulips
Late Tulips

Grand Total
. Data ue rmoded to oeac:

Gladiolus acreage

after the war
Gladiolus producrion

in post-war years, dro;

22
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( Cont. )
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t
Table r; (Cont.)

55-56 Variery

26

78

Panot TuDps

Blue Parrot
Fantasy
Orange Favourite
Red Champion
Sunshine

51

74
34
41
24

49
72
46
60
30

217

341

7)
62

^a
.t_

t4
21

2s5

358

t2
14

34
u4
23

ai1Li/

)t) )

62 72
17 60
19 43

95 103
25 2t

218 3A)
.11 (] :tr),]

59
4t

10t
76
42
27
45

5l
))
,7
10
59
6r

387
30

36

45
71
26

Total above Parcots 226

Total Parrots

Rembrand,t Tah,ps

Cordell Hull
Total Rembrandts

Tri*mpb Tuli.ps

Crater
Denbola
Edith Eddy
Elmus
Korneforos
Merry ITidow
Paris
Pax
Preludium
Princess Beatrix
Red Giant
Rijnland
Roland
$Tintergold
Total above

Triumphs
Total Triumphs

Miscell.aneous
Total

))
41

42

t4
50

67

58

78

btr

89

72

99

1,123

1,919

33
31
25
44

227

15
)\
29

33
24t
160

885

1,089
( Cont. )

))
27
76
46
78

3

1

4
1

10

12

2t
4
5

121

554

11
28
90
59
75
4
4
8

1

1.2

18

24
6

10

374

64t

4

J+
a1

toti
82

B4

9
10

18

6
17

25

26
72

t6

479

787

)

31
4t

130
7/

98
14

2t
30
t2
24

16
26
22

24

611

966

2

39 39
46 48
154 185

116 13r"

1t4 t2'
24 38
40 57

38 46
21 31

72 34

51 67
2c) 12

38 47

34 44

778 928
1,210 L,442

Early Tulips
Late Tulips

Grand Total

1,r44
4,477

6,021

1,640

4,942

6,t82

r,706 1,693 r,776 1,732

t,101 5,1t3 5,750 6,404

6,807 6,806 1,456 8,1j6
. Data are rmnded to oeret whole number, Source:

Gladiolus acreage shof up

after fhe war
Gladiolus production increased rapidly

in post-war years, dropped in the early

()2. 12-4i6151" 1/t6/56, 3/21/56, 3/10/56)

19i0's ancl since tl.ien iras clirnbed to a

post-\r.ar peak of 5,611 acres. The most
popular variety is Snc,*' Prirrcess, but
fourteen other varieties occupy over 100

acres each.



Several varieties are inceasing rapidly
it acreage. Those of 25 acres or more
in size that have at least doubled in the
last three years are: American Express,
Flower Drearn, Lustige Vhite, Mabel

Violet, Maria Goretti, Morning Kiss, Pac-

tolus, Phillip Memory, Sans Souci, Spic
& Span, Sunny Boy, and Vhite Autumn.
Data on varieties grov/n on 50 acres or
more are listed in Table 16.

Table 16. Acreage of gladiolus varieties grown on 50 acres or more in Hollandu

Varieties r955 o
!

Li

19561.954

Acca Laurentia
Alfred Nobel
Allard Pierson
Bloemfontein
Dr. Fleming
Gen. Eisenhower
Hawaii
Hopmans Glory
Joh. Strauss

Jo. T7agenaar
Kard. Spellman
Leuwenhorst
Mabel Violet
Mansoer
Maria Goretti
Memorial Day
Modern Times
Morning Kiss
Mrs. Marks Memory
Nieuw Europa
Pactolus
Palet
Philip Memory
Picardy
Rosa V. Lima
Sans Souci
Silhouet
Snow Princess
Spic and Span
Spotlight
'White Aurumn :

Total above varieties

Grand Total

87
66
84
92
77
99
'7)

94
t12

50
57

141
7

1.37

t6
Lt2
157

83
60

386
)\
66

357

_
39

394

107

3,0t9
4,914

t22
68
66

126
88

126
153
7l

214
70
64

225
26

r32
49

t2t
202
109
59

325
48
7l

2ro
67
43
76

588
18

1.02

30

3,589

,Atj

146
94
7l

L35
to7
9r

164
58

244
72
70

270
59

122
60

120
r36
167
,2

24t
82
52

97
t39

50
t47
75

409
104
60
74

3,768
5,611

oli
o
r<

9i
Xo

o
C)

oo
q)

t--

G)

-a
F

" Data rounded to oearest whole oumbers. Sourcs: ( 12-8/5/r5 aod, 8/7O/56\

24

tL



.q \9 
O

\ \O
 r-.- @

 "S
 

e.' 
c)

)q!a 
H

ry\+
.tc6 

r\ 
n

e\ q. 
q\c- \\c^"ii 

.r[ 
\o

r- F
r 

'ri 'ri od'd d 
,ri 

i
n F

 
t--- 0o c.t o's 

cel 
6

oq\ 
o^\qc!\ 

co 
E

'
* 

=
 

F
j N

 od'\ii 'ri 
O

-\ 
\d

+
'+

as

l-- V
) 

N
 !i.r:. N

 \9 
ccr 

r.-
=

u.\ 
F

-oY
))t\c 

c{ 
F

-
\e^ -l 

\ 
\ 

q co^.il 
v) 

o\
\c e 

vj cO
'x.'.rr 6i' 

od 
c.i

H
tn 

H
O

tr\O
d..1 

N
c\q 

c\qqq.\c^ 
{ 

N
.q 9 

ccr \tr .i'oi 
c.i' 

6i 
oi

N
 

6rc.' 
H

 

=
 

S

l^l€l:IOlNt\l-l€lilht\l$t:lit\N\6iaIN,dcNq

.cpua 
\o@

@
\cco 

o\ 
6r

\94 
N

C
\!o6oo 

-\' 
i

v) c\ 
c.!. "ii o{ o- r\ 

..' 
..\

co ol 
..r ri'd 

j 
6i 

F
J 

e.i
H

f.- 
O

H
H

F
r\t1 

C
\ 

.di
q r: 

.c\c^ \ 
o^ ot 

co 
\o

Y
lr 

ccro\-icdN
' 

\d 
o.i

N
 

H
cel 

P
 

=
 

S

Q
 tl 

F
-.\9'rt'Y

 \g 
o\ 

c.r
O

'\ f:- 
n 

cat C
{ O

 
O

\ 
F

- 
\O

.1\D
^ 

\\O
^\C

^@
^ 

i- 
5

n c{1 
rO

'* 
O

i O
 O

i' 
\+

f 
,x

!nl:. 
H

\C
c|F

-@
 

\6 
(o'

Y
q 

qq1a\ 
q 

s.
'q 

-i 
co \<

l. c! 
V

) 
d 

cc, 
0d

co 
rcel 

il 
3 

=\c\ovl"s.<f

ooc{.{\ct--
oio:l\+tG

\I
\ol
c\rl
a^l
\O

I

"l cJl!Iql3t
O

I
()t

o 6 o.rt 
.+

 
6\

.+
no\\oN

 
.^

rn oco6In 
N

o( "ir "ra d d 
-i

\O
O

e!F
-"+

 
.s

-l v1\"i:, 
q 

co^
cerc66rn 

d 
\O

dN
 

H
 

O
\

r.l0O
N

G
l 

.6 
\t

.{1@
\C

N
H

 
F

:.
\.1 

qqul 
co_

O
 

v'\ 'S
 

@
 C

O
 

.^-
R

E
83R

 H
o.i oic.i F

l d 
od

.<
1. 

H
 

O
\

q\.o 
@

.svooN
 

n
9\\C

 
C

)iF
rQ

@
 

N
oo^ -1 

q. "ii q 
o^ Y

 
\c-

E
n ss:E

a s
6l -l 

.q o^ \ 
v1 -1 

c..1
e.' c.i 

N
'.d{ t.- '/i d 

\d
N

 
H

N
 

H
 

@

s- sF
E

 E
-E

 E
 

X
 a

{; 
ri E

qr 8i! E
!

S
E

fl"#H
E

gs'r

\<
f o\

\C
 

c(1

oc{
@

n
.$ o\N

\sN
N

.o
c(\ cel
V

 
crl

rn 
O

O
c.lN

N

oo\qoriotrotrotroqonixq)

!&ood00
ll,)

r{Ho.aF
{

t
i:ss, P

ac-
,:ci. S

pic
-\urum

n.
:cres of

H
ollandu

r(-i:l:.1

'3:;J-l-0
.-0)9:lrl<

1

il1a:l.0-iri0+

Ad!O
.

xIlI



tt-

Lily acreage seems small

The aceage of lilies is probably rather

small since 
-d^r^ urc not reported in de-

tail as they are for the other bulb crops'

This conciusion is corroborated by data

oo exPorts to the United States which

reuchei a peak of about 3 million bulbs

in 1912 and subsequently declined to

less than two million h L955'

England buys the most
Holland exPorts a Steater tonnage of

The

bulbs to England than to anY other

country, but in dollars, the United States

is the ilTetherlands' best cr'lstomer' Exports

to both the United States and Canada

reached their Peak in 1953 and have

declined slightly since then, while ex-

borts to \Teitertt Germany have increased

iaoidlv. Holland's freezing weather in

tt e spri"g of 1953 did not seriously af-

f.ct tte oierall bulb export picrure' Total

exports in 1953 surpassed all records

since 1950. (Table 17)

E.a-a -a Wales, excluding the

in 195455. Perce

72 for narcissus. )j
miscellaneous. ]Ic
produced bulbs ::e
with very fe*- -eoi
export trade. Lttr
Table 20.

England imporr:
Table 21.

Disease and oi
general, similar :
However, certain
land have become
and stem nematoC
rare in Holland.
to the one in d:
nematode was seri,:

Lincolnshire, Engl:

The disease is
flowers. Affected
at an angle on tl
greenish on the si.
yellow streaks on :i
flower. The lea.'es

tests with hot q'ate

tried. This disease

established in the 1

Table 20. Total r

Total 18,5 il

Table 21. Unit:

Type I ro,

Narcissus nor

Tulips avail:
Hyacinths separ3

Others t'

Total 4,72'.

1939
1.944

1950
L95t
1952
t9r3
t9r4
1955

7,656
t,946
1,145
6,21L
6,679
5,929
7,171
7,968

19.

" Data re for
Scilly Isles'

Table 19. Acreage data for individual bulb crops in the United Kingdom (l' eo;

,g;r"4, -- 2,926 \,967 402 4'995

1952-53 i,lel 2''084 1'o8o 5'929

1953-54 1',gla 2''127 908 7 '171

1.954-5\ q,a"a 2'619 881 1'968

United Kingdom
The British Isles lead the world in narcissus acreage'

England grows bulb croPs in two

-ui.r-areas. iincolnshire grows primarily

for bulb production ( Fig. 8 ) ' Tfrg S-oitt\-

west (D^evon, Cornwall and Scilly Isles)

generally grows for flower cuttiog' The

I"^k veatLefore the war was 1939 when

i,6)6' urrrt of bulbs were Planted (4,-

Ail of these were narcissus) ' By 1944

the total acte^ge had dropped to its low-

esr point of l:846 acres. By 1914-55 the

urri^g, had surPassed that of 1939, as

Tables 18 and 19 show'

Sixry-seven Per cent of the total ac-

,.rg. *u, grown for flower Production

Table 18. T-otal bulb acrcage in the

United Kingdom (9)"

Number of acres

26



. ::1V Other
---:.::ed 

States

. .:. Exports
,..1 Canada

' :nd have
:: ['hile ex-

::: -,-. a increased
'- .: =-eather in
,-- ..:iously af-

,,-:::are.Total
* :- :r1 records

,F::-O

r:::..lge in the

- {9)"

I , --:.:er of acres

7s56
1,846
5,345
62tt
6,679
tg29
7,173
7968

excluding the

m (9,30)

TotaI

4,995
5,929
7,173
7,968

in 1954-55. Percentages by crop were:
72 for narcissus, 54 for tulips, and 79 for
miscellaneous. Most of the domestic-
produced bulbs are used for early forcing,
with very few going into the retail or
export trade. Export data are given in
Table 20.

England imports heavily as shown in
Table 21.

Disease and other problems are, in
general, similar to those in Holland.
However, certain tulip stocks in Eng-
land have become infected with a bulb
and stem nematde which is reportedly
rare in Holland. This disease is similar
to the one in daffodils. In 1951 the
nematode was serious in certain stocks in
Lincolnshire, England.

The disease is easiest to detect on
flowers. Affected blooms are often set
at an angle on the srem, and may be
greenish on the side, with light white or
yellow streaks on the stem just below the
flower. The leaves may be split. Conrol
tests with hot water treatments are being
tried. This disease apparently is not yet
established in the United States.

In prewar years the Isles of Scilly ex-
ported over 1000 tons of narcissus flow-
ers. Narcissus growing was said to be the
most impoftant industry in the islands"
During the same period Cornwall ship-
ped over 5000 tons a yeat. Similar data
are not given for Devon, but the major
part of the daffodil acrea,ge there is re-
portedly used for flower production.
Fewer flowers are cut in Lincolnshire,
where more bulbs are apparently grown
for forcing.

Bulb fields in Lincolnshire tend'to be
larger than in the southern areas. A
uend toward mechanization has modified
the bed system commonly used elsewhere
in England. A furrow is first opened and
bulbs are planted by hand. They are next
covered by plowing another furrow 9
inches away. Five or six such furrows are
planted and then one space is skipped
for a path. To harvest, the bulbs are
plowed out or, more recently, dug with a

potato-type digger.

Breeding new varieties, particularly
daffodils, has always been a popular and
occasionally a profitable pastime. To date

Table 20. Total exports from the United Kingdom in numbers of bulbs (9)

1940 r952 1953 w
Total 18,514,000 2,119,000 4,212900 nil

Table 21. United Kingdom imports of bulbs, corms, tubers, and rhizomes
in numbers of bulbs (9)

Typ. 1940 1952 r953 r954 1955

nil

Narcissus
Tulips
Hyacinths
Others

Total

not
available

separately

4,127,000

63,t81,000
137,705,000
i8,375,000

424,967,000
639,629,000

69,0r0,000
L46,324,000
21,187,000

36r,512,000
601,273,000

14,099,000
1r0,881,000
22,086,A00

387,276,000
634,282,000

71,852,004
r52,178900
23,564,000

394,714,000
642,309,000

27
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The lt

Bulbs are grou'n
United States in ho:

in a few states for ,

Easter lilies are col

Pacific coast in nol

and southwestern O

a$eage in the south

Gladiolus are gro

in Michigan, Oregol
and California, and

marily in Florida
Bulb production

iris and tolips is co

cific Northwest. P3:
ton. North Carolin:
States grow narcissu

The "Dutch n P

bulbous iris and ru
grown extensivelv o

gan, New Jers< r. \
and Florida. Hon'
particularly Sreater
disease loss, grad::
production to the
Table 22 shon's.

data can be founi
(23), the United
and several public:
cluding 19 s 2l:.

Several factors

Northwest bulb !

withstand the con
bulbs Produced s-::

and shiPPing I

Europe vs. rail fre:

East coast markels
vantages are:

1. Mechanizatior

2. CheaPer land

3. Better nat'r:
during the sr

!

Fig. 8. Tulip field in County of Lincoln, England. (Pholo obtained by
- 

J. f Puge, Nat. Ag. Advisory Service, Boston and used by cour-

tesy of the copyright owner, Lincolnshire Free Press.)

over L2,000 varieties have been named. Kendall, who died before it bloomed. It
The most popular daffodil, King Alfred was introduced in 1899 by his sons who

1a tetraploid) was hybridized by John offered bulbs for sale at $30.00 each.

I

I
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-,brained by

-ie: bY cour-

-: bloomed. It
:- :is sons who
5,: , 00 each.

I

I

I

I glodiolus, qnd lilies
The U.S. leqds in bulbous iris,

Bulbs are grown in all parts of the
United States in home gardens, but only
in a few states for commercial pu{Poses.

Easter lilies are concentrated along the
Pacific cqast in northwestern California
and southwestern Oregon, rvith a smallet
acreage in the southeastern United States.

Gladiolus are grown for bulbs mainly
in Michigan, Oregon, New York, Illinois
and California, and for cut flowers pri-
marily in Florida and North Carolina.

Bulb production of narcissus, bulbous
iris aod tulips is concenrated in the Pa-

cific Northwest, particularly in \Tashing-
ton. North Carolina and the I7est Coast

States grow narcissus for cut flowers.

The "Dutch type" bulbs ( natcissus,

bulbous iris and tulips) were previously
gro$/n extensively on Long Island, Michi-
gan, New Jers<;y, Vitginia, the Carolinas
and Florida. However, various factors,
particularly greater pioduction and lower
disease loss, gradually shifted most bulb
production to the Pacific Northwest, as

Table 22 sho$/s. Additional economic
dara car- be found in a rePort by Hill
(23), the United States Census (47),
and several publications'by Fossum (in-
cluding 19 e. 2l).

Several factors explain why Pacific
Northwest bulb growers can partially
withstand the competition from foreign
bulbs produced with much cheaper labor
and shipping (ocean freight from
Europe vs. rail freight from the Vest to
East coast markets). U.S. Northwest ad-

vantages are:

1. Mechanization

2. Cheaper land

3. Better natural curing conditions
during the summer

4. And particularly, growing condi-
tions that produce bulbs which
flower eadier in the greenhouses

and with generally larger flowers
than those from foreign bulbs.

These latter features have enabled

Northwest growers to caPtrue and retain
the market for bulbs for eady forcing in
greenhouses. Such bulbs naturally com-
mand a higher price than bulbs for later
forcing, which are , often from foreign
sources. In recent years, trends away

from greenhouse forcing and tovrard
"dry sales" have affected returns to
Northwestern gtowers. Early flowering
is less important in the dry sale market.
These trends are discussed later in more
detail.

The figures in Table 22 for 1948'49
do not represent actual production. Since

the ITashington acreage is definitely
known from State Department of Agri-
culture inspection records, an average

figure can be obtained for number of
bulbs sold per acre. This average is much
less than State Department and growers'
records indicate. Part of this difference
can be attributed to the use of some

acreage for flower cutting only, and to
surpluses of unsold bulbs. Neither item
would be incorporated in census returns.
In addition,.the census data did not in-
clude small operators; hence, the census

data are only a general guide to produc-
tion.

In 1956 the author tried to obtain
acreage data or estimates from state

agencies or bulb associations in the

twelve leading states. Data were not
available for several states, but these are

believed to be of minor importance at

the present time. Based upon the data

1Cl
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obtained (Table 23), the total United
States acreage was probably about 2500

for narcissus, 750 for bulbous iris, and

500 for tulips in 1956.

Dara for New York are unavailable but
the acreage is known to have decreased

appreciably since 1949. The estimate fot
Michigan seems somewhat low, while
that for North Carolina appears high.
However, in the latter state most of the
plandngs are devoted to cut flower pro-
duction and therefore, would not appear

under "bulbs sold" in the census report
for 1949 (Table 22).

Most field-cut bulb flowers

Erow on coasts
Most of the field-crrt bulb (narcissus,

iris, and tulips) flowers are produced in
North Carolina on the east coast, usually

in January and February. The west coast

harvest starts in December or January in
California at Encinitas and progresses

north through Santa Batbara, \Tatson-
ville, Arcata, Brookings (Oregon), IJmP-
qua Valley, Portland, Tacoma (\7ash-
ington), Seattle, and finally, Mount
Vernon.

The U.S. imports from

twenfy-five counfries
IJ.S. Census bureau data (Table 24)

show that over 442 million bulbs were

imported from twenty-five countries into
the United States in 1955. The declared

value was almost 12 million dollars.
(Table 25). Figures are given for sev-

eral specific crops. Certain others such

as bulbous iris and gladiolus are placed

under miscellaneous, and are, therefore,
unavailable, except by means of exPort

figures from foreign countries' The Cen-

sus Bureau usage is somewhat inconsist-

ent. Thus, census data for "Lily-of-the-

Valley Pips" are given, but their numbers

are known to be much below those for

iris and gladiolus, according to other
countries data on bulb exports destined
for the United States.

More bulbs came from the Nether-
lands in 1955 than from any other coun-
try. Japan exported most of the lilies
and Germany most lily-of-the-valley.
Supplementing census data with exPort
data from other countries (particulady
from Netherlands), imports of bulb
crops appear in the following sequence

of importance in numbers in 1954:
tulips, gladiolus, bulbous iris, narcissus,

hyacinths, crocus, lily and lily-of-the
vdlley.

Total imports increased rather steadily
in post war years, reached a peak of 582
million in 1951 and then degeased. De-
creased imports from Holland (particu-
laily of gladiolus and iris) account for
most of the slump. At the same time,
imports from Japan have continued to
increase, although not enough to offset
the decrease from Holland. Noticeable
shif* in imports of various croPs are:

Tul'ips-lmports from the Netherlands
reached a peak in 1951 and have declined
slightly since then. Meanwhile, Japanese
imports, although still small, have been

increasing quite rapidly. Imports from
other countries have fluctuated consider-
ably, particularly those from Canada. It
is interesting to note that imports from
the Netherlands have only risen about

50 per cent since 1931.

Narcissus-Imports from the Nether-
Iands, our largest supplier, have temained
rather steady since 7947. France has in-
creased exports since that date, while
Italy increased up to 1953 and then
decreased. Japanese exPorts ^te still
minor.

Hyacintbt-Imports of hyacinths have

remained rather stable since 1949 with
the majority of the bulbs coming ftom
the Netherlands. Imports have increased

only about 50 per cent since 1931.
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Liliet-lmports have risen quite slowly
since the end of the war ad by 1955
were still only one-fifth as large as before
t-he war. Before 1940, imports were pre-
dominantly "Gigs" from ]apan. Bermu-
da, a large supplier before- the Rosette
Virus disease was introduced, has de-
clined to negligible proportions. Nether-
lands exports have dropped since 1952.
Those from Japan have been relatively
stable since 1951, indicating thar Ameri-
can lily growers (primarily of Croft
variery) so far have been able to rerain
their home market.

Lily-of -t b e-V alley-Cnnsiderable vaia-
tion in numbers and sources of imports
have occumed vrith this crop. Germany
and the Netherlands often seem to alter-
nate1, a large export in one year is fol-
lowed by a smaller one the next year.

Crocus-The imports of this crop have
been relatively stable, although tinding
to decrease slightly from a peak in 1p48-.
The Netherlands is practically the only
supplier.

Miscellaneou.r-Gladiolus and iris pre-
sumably make up the maiority of mis-
cellaneous imports. Thus, Dutch expo,rt
data indicate that about 134,000h00
gladiolus and 28,000,000 iris were sent
to the United States in 1954. This leaves
only 30 million unaccounted for from the
Netherlands and 63 million from all
countries.

Data from Holland indicate thar ex-
ports of gladiolus ro rhe United States
teached a peak of 778 million in 1953.
The iris top was 72 million in 1952.
Exports of both crops have declined ap-
preciably since those years.

Unofficial data of Japan, the next
largest supplier, indicate that gladiolus
represent a large part of that country's
miscellaneous item. In view of the im-
portance of such crops as gladiolus and
iris, it would seem very desirable for the
Census Bureau to itemize them separ-
ately.

U.S. fariffs have come down
One. of the many factors affecting

competition between domestic and iml
ported bulbc have been tariff rate. Vari_
ous agreements have resulted in reduc_
tions as noted in Table 26. Lilies were
the most recent crop to be affected.

America exports, even
to Holland

Exporting bulbs from the United
States to such countries as the Nether_
Iands, seems like "carrying csals to New-
castle." Normally a few bulbs are ship-
ped, probably of new varieties originat-
ing or propagated in the United Slates.
The severe freeze io 1953 in the Nether-
lands reduced production. Exporters
the{e ordered over one million Vedg-
wood iris bulbs from $Tashington grow-
ers ro help fill l95j contracts with
European counries, particularly Sweden.
The forcing performance of the bulbs
was so good that Swedish forcers are
reported to have placed subsequent orders
directly or indirectly with \Tashington
growers for iris bulbs. They prefer top
size (11 or 12 cm.) bulbs.

Detailed U.S. expoft dara are not
available for individual bulb crops. How-
ever, rhe total numbers of bulbs, corms,
rubers, rhizomes and roors exported in
the years 1950 through 1955 are given
in Table 27.

Total exports have remained approxi-
mately the same for six years. The major
consuming counries were Cuba and
Canada. lfowever, expofts ro the Nether-
lands have increased considerably since
1953; Vobably most were iris. A month-
ly breakdown of the 1955 data shows
that 25,000 bulbs were exported to the
Netherlands in January; 20,000 in Febru-
ary; 660,000 in March; 27,9g2 in Sep-
tember, and 1,064,800 in October (48).
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tL
Aable 25. Consolidated data on imports of ornamental bulbs from all

countries, 1955 (49)

Crocus

Crop

Tnlip

Total

Hyacintb

Total

Lily

Total

Na,rcissus

3,119
8,100
2463

10,000
208,309
rr8,520

2,969,967
7,730,336

2,000

5,052,814

$ 1,582

395,946

391,128

15,744
217

1,836,82 1

9i1
1,8)1,753

360
1,940

1,861
38i

20,759
O) /4

))) o'7\
10r,801

400

361,855

14,I27
2,466

75.029
86,7lg

118,14r

13300
1,131

10,3 50
789

1,114,508

it0
2,684

1.207,71r+

$ .ote
.016

.016

.07

.04

.068

.10

.068

.11t

.227
1.56
.038
.099
.051
.074
.061
.20

.071

.014

.r6

.024

.012

.045

.075

.335

.04

France 94,400
Netherlands 23,409,601

23,t04,O0r

France 215,890
Italy 6,000
Netherlands 26,822,317
United Kingdom 9.225

27,053,432

Total

Miscellaneous bi,!L.
rhizomes, et c. :

Ausr
Aust
Bel.-s

Burr
Can:
Colu
Den
Fran
Gerr
Gerr
Indi:
Israe

Italr
Jup.
Irfex
Neri
Turf
U.S
Unir

Total

Total,25 Counrr

Be-:
Ci.r1

C:5.
De:
Fr::
,1:;,
\e::
\eo.
L n::

Belgium
Bermuda
Canada
Denmark
France
ItalY

JaPan
Netherlands
Turkey

Total

Lily-of-the-Valley
Pips

Denmark 351,000
Italy 5 3,000
Netherlands 830.600
\7est Germany 2,108,725

\,442,927

.04

.04

.018

.04r

.035

France
Ireland
Italy
Japan
Netherlands
Switzedand
United Kingdom

2,1)5,1t0
10,124

419,7tO
67,100

21+,286,674

4,646
8.001t

26:)47.848Total
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Table 25 (Cont.)

Crop Country No. butbs I Total value I Vutrr. per bulb

-= per bulb Tnllp
Belgium
Chile
Cuba
Denmark
France

JaPan
Netherlands
New Zealand
United Kingdom

Total

Mi.rcellaneous bulbs, corms,
rhizomet, etc. (includ'i,ng lris

Australia
Austria
Belgium
Burma
Canada
Columbia
Denmark
France
Germany*.East
Germany-I7est
India
Israel
ltaly
JaPan
Mexico
Netherlands
Turkey
U. So. Africa
United Kingdom

Total

Total, 25 Countries

s .016
.016

.016

.07

.04

.068

.10

.068

.1 1t

.227
t:,.56

.038

.099

.0t3
074
.061
.20

.011

.04

.04

.018

.041

.035

.034

.76

.024

.012

.045

.015

.)35

.04

250,000
21,600
7,316

1,01r,000
574,125

5,421,240
160,937,136

6,000
30,465

168,t57 A82

and Glad,iolus)

2)
77,000

1.1,177,772
8,51'

393,560
12,180

4,692,300
89,300
41,5N
85,295
22,74A

1,6L4,696
334,690

15,280,660
t,076p45

152,993,377
220,500
243,000

57,340

i88,810195

442,969,997

1,74A
254

5,264
6,662

15,763
68,098

s ))c:) 4\'/
) \')

1,113

t,328,543

331
4,654

617,935
845

13,131
746

16lto
1,734
2,398
3,212

571
1g,g7g

9,580
75,570

7,549
1,689,109

3,642
1,845
) 1)7

2,491,491

$tL,157,211

.006

.011
4.00

.006

.027

.012

.03

.042

.037

.03

t,.32
.06
.0r5
.099
.03
.06
.003
.019
.057
.037
.025
.011
.028
.0049
.007
.011
.016
.015
.047

.0t3

$ .oze

35
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Oregon leads in lilies

Oregon leads the United States in
acreage devoted to lilies. The Croft
Easter lily is the predominant rype, al-
though many other species and varieties
are grown in large quantities. The ac-
reage increased quite rapidly soon after
the war and then relapsed slightly (Ta-
ble 28). The peak wai reached in 1946-
47 with 965 acres, but a price break late
in 1946 forced many growers out of
business the following year.

Both garden and forcing types have
contributed to a recenr increase. The
largest lily farm in the United States is
probably the Oregon Bulb Farms at
Gresham, Oregon. Most garden types
are raised near Portland and the Easter

rypes along the southern Oregon coast.
Adjacent areas along the northern Cali-
fornia coast also raise 122 acres of Easter
lilies.

The narcissus acreage was greatest in
1953, but since then it has dropped
tather drastically. Over one-half of this
planting is in northern Oregon, near
Portland. About 45 acres are located
near Salem, with the remainder scattered
along the coast. The latter plantings are
devoted primarily to flower cutting.

Most of the tulip acreage has been
centered in the Portland area, but this
crop has never been as important as

narcissus. Part of the present acreage is
used for cut flowers.

The total iris acreage reached a top of
200 acres in 1950 and has remained
slightly below that level since that year.
Originally the bulbous rypes were pre-
dominant, but now rhizomatous iris rep-
resent about three-fourths of the total.
Most of the acreage is in the Portland
area, with a smaller amount near Salem.

Although gladiolus are raised in all

Table 26. Changes in U.S. tariff rates
since 1930 (2)

Hyacinrh

Lily

Tulip

Narcissus,"
iris"
and gladiolus"

$4.00
2.00
6.00
4.50
3.00
3.00
2.00
t5%
r0%

7yz%

6/18/30
t/L/48

6/18/10
6/6/st

7/24/55
2/L/36
6/6/st
2/r/36
1/r/48
6/6/st

" Ad valorum

areas of western Oregon, about one-half
of the acreage is located near Portland,
one-fourth around Grants Pass, and the
remained is scattered. Flower cutting is
quite common, particularly in the Port-
land area.

Accurate data on bulb flower cutting
are nor available, according to Clark (7).
He reported the following approximate
annual data for field-cut flowers of all
types for the years 1950 through 1956:
649, 635, 651, gg7, 704, 731, and 6g6
ames. This acreage likely includes a

considerable area from which bulbs are
also sold.

Of the miscellaneous crops, dahlias
are ooe of the leaders. Other smaller
crops are daylilies, monrebretias, and
hyacinths.

The data on returns per acre indicate
that in 1949 iris were the best money-
makers, followed by lilies and gladiolus.
However, in interpreting these data, re-
member that income from many crops
has dropped since that date.

Oregon culture methods are similar to
those used in \Tashington.

I
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Washington
The evergreen
state leads fhe
U.S. in bulbous iris,
narcissus, and +ulip
production

The ITashington bulb industry is
young. Most of its growth has taken
place in the past thirty years, although
a few bulbs were raised as eady as 1900.
Yet in 1950, \Tashington led all other
states in the production of daffodils,
tulips, bulbous iris, and hyacinths. It
was third in the production of Easter
lilies and tenth in gladiolus, according to
census reports. Vashington's bulb pro-
duction would fill about 160 freight cars
in a normal year.

The industry began on a hand-labor
basis, using the Dutch bed System. How-
ever, the growers soon began mechaniz-
ing, and are still doing so. S7ithout
such mechanization, \Tashington bulb
growers could no longer compete with
those of Holland, whose labor costs run
as Iow as 27$ per hour. \Tashington
labor rates are $.85 to $1.50 an hour.

ITith mechanical planters and diggers,
growers can plant and dig two to five
times faster than by hand. Growers have
mechanized other operations, including
spraying, weeding with chemicals, and
cleaning bulbs.. However, the increased
cost of labor, equipment, materials and
freight have cut net returns to the grow-
ers. This condition is reflected in a stead-
ily decreasin g a$eage in STashington
since 1948-49.

ITashington's bulb aoeage reached its
peak in 1948-49 with a total of 2155
acres and declined to 1597 acres in
1955-56. Daffodil growing reached an
all-time high in 1929-30 with 1444 acres
and a second peak of 1120 aces in 1948-
49. Since then the a$eage has dropped

fall ol 1952 broughr st

because of heavl' Duti
72 frcm 48 million
quently in the sPring
appeared that both
United States *'ould h
but a vety ferv Wrsi:i
voluntarily reduced t
pef cent.

This reduction hel;
tion some. In addrrrr

severe freeze in 19il
a large loss that their
yet regained its forme

Iris are more of :

narcissus. In one vel''
\Tashington gro\\'et
of Imperator bulbs 1

other years the retu:ns

to Pay the cost of op

modern knon'ledge :

sprays, diPs, irrigation

Tabl

Year Iiarcissus

with some flucnrations to 838 acres in
1955-56. Although daffodils have been
considered a rather srable producing
crop, they have had a comparatively low
net return. Daffodil growing has been
plagued by a surplus (Table 29).

Tulips reached their apo< of 39i acres
in 1947-48 but dropped below the 300
mark io 1950 and have stayed rhere ever
since. Some growers say thac tulips are
generally a money-losing proposition in
western \Tashington.

On the other hand, many growers con-
sider tulips a necessity, because a selec-
tion of different rypes of bulbs helps
when selling. An unsolved problem with
this crop is the cause and cure of thin
skins. Thin skins tend to split and some-
times break off.

Because of continuing favorable prices,
iris production kept climbing until 1951-
52-later than the other bulb crops. The
1952-53 acreage was only slightly lower
than the preceding year. However, the

uData are rounded off: ::
for 1928 to 1915 a:e 5
4r.000 pe. acte for n:::

b About 12 of the-'e s e:: :

1cl.1 )9 c)3i

1,928-29 913
t929-30 1,444

1930-3t r,288
t93t-32 1,268

1932-15 T,L11
193a-34 1,066

1934-35 1,200

1943-44 701

1947-48 1,030

1948-49 1,720
1949-50 1,01'
r950-5r 904
r95r-52 960
1952_53 809
1953-54 864
1954-55 87t
1955-56 838

38



fall of 1952 brought several distress sales

because of heavy Dutch impons (up to
72 frcm 48 million in 1951)' Conse-

quently in the spring of 1953, when it
appeared that both Holland and the

United States would have large crops, all
but a very few \Tashingon iris growers

voluntarily reduced their crops by 20
per cent.

This teduction he$ed ease the situa-

tion some. In addition, Holland had a

severe fteeze in L953 and suffered such

a large loss that their iris 
^creage 

has not
yet regained its former level'

Iris are more of a gamble thafl are

narcissus. In one very favorable year, one

TTashington grower sold $8,000 worth
of Imperator bulbs from one acre. In
other years the returns have been too low
to pay the cost of operations. However,

modern knowledge and ProPer use of
sprays, dips, irrigation, etc., gives at least

fair insurance of a successful crop, ex-

cept for such unpredictable disasters as

severe freezes.
Two major and more or less ullcon'

trollable factors still play important parts

in production and in forcing performance

of iris bulbs:
1. Excessive rain during the winter

which causes a high water table, es-

pecially on heavY soils on PoorlY
drained sites.

2. Cool, wet summefs such as occurred

in 1954 ar,d 7955, when even arti-
ficial heat curing could not com-

pensate comPletely for the lack of
narsral curing conditions in the

field before digging.
Lily growing never did become estab-

lished in Vashington as well as it did in
southern Oregon and the adjacent Cali-
fornia coastal areas. The acreage now is
about one-half that of the late 40's.

: -- S acres in
,- i :ave been

_t_ : :IOOUCtng
:'::,:::ively low

- .: tulips are
:: >:sition in

: :: t\\-ef s con-
:r::-5e a SeleC-

' ::ibs helps
:: .:-5iem with

r: - ---:e of thin
: : :nd some-

:..ble prices,
.- :rril 1911-

: - :rops. The* , -::rrly lower
l-- :.'ever, the

1927-28 933
L928-29 933
1929-30 rA44
1930-3t 1,288
193r-32 1.,268

1912-33 1,133
1931-34 1,066
1934-35 1,200

1943-44 701

1.947-48 1,030
1948-49 1,120
1949-50 1,015
r950-rt 904
1951-52 960
1952-53 809
1953.54 864
1954-55 875
195r-56 838

50 2,000
50 2,115
55 1,993
,0 1,835
,1 1,867

5t 1J62
55 1Jt6
t8 r,655
45t, 1,597

60
4>

30
20
30
40
40
30

247

391
350
290
226
226
294
283
250
267

12

48
70

tr6
100
100
1.33

60

247

300
4r0
405
424
428
4t4
339
322
)))

110
10t
110
t12
t02
95
90
85

54

11t
120
118
t20
100
100
8'
65
50

ID*, ur. rouoded off; .o.r"q**ly, some rorrls differ slightlv from sum of the individuals. Acreage data

7Ji"fCu"s'L-'iii: "L 
ur.j-rp"n'^'"..;"n "f in.pec,i,,n.iep^ort.^.iuine number o[,.bulb. planred. usine

45,000 per arre for narci.<u. {rro 00o per a're f.r 1.,. r6; lon 0{)0 ler ar Ie l')r rulrp\'
b Ab6ut 12 of these wcre in h-vacinths aod 1!'/2 in crocus.

Table 29. \$Tashington bulb acreage (16, l7)"
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The gladiolus acreage has also de-
clined to less than one-half its post-war
peak. The remaining plantings are most-
ly devoted to a combination of corm and
cut-flower production. The area given
over to miscellaneous bulbs has remained
rather steady, with hyacinths showing a

slight increase.

The field-cut bulb flower
business grows

Some field-cut flowers have always
been produced in the Northwest, but did
not become big business until a few
years ago. In recent years some growers
have occasionally made as much from
field-cut flowers as they have made from
bulb sales under surplus conditions. More
blooms are cur from daffodils than from
any other bulb crop.

Some complaints have been made that
such flowers compere with \Tashington
grown bulbs sold for greenhouse forcing.
Actually, \Tashington field-cut blooms
usually come on the market from March
15 to April 15. This period is well after
the marketing time of flowers produced
in greenhouses from Northwest bulbs
(Dec. 20-Feb. i5). Field flowers do not
therefore compete directly with blooms
from forced bulbs.

Eade found that flowers were not crt
on about 200 acres of narcissus. Oo
the remainin g acreage, data supplied by
certain growers indicated that the salable
cut per acre ranged from 10,000 to 50,-
000 flowers. The average was about
30,000. The total cut is somewhat larger,
since the figure does not include surplus
flowers dumped by either the grower or
by the jobber. Eade's data show that the
number of flowers cut has apparently
remained rather sready for the last five
years, but rerurns ro growers have drop-
ped. (Table 30)

If markets are favorable, the daffodil
flower price in \Tashington starts abour
$10-$12 per rhousand, but soon drops as

more flowers reach the market. Much
depends upon the timing of Easter and
Decoration holidays. Occasionally, late
production in Oregon and northern Cali-
fornia affects \Tashington markets.

Average returfls during rhe past two
years were around $6.50 per thousand.
The price often drops lower, but many
growers then quit picking, because they
believe that it cosrs rhem $4 to $5 to
pick and pack, without any return for
cost of bulbs, etc.

In this connection, Kalin (25) reported
that flower cutting reduced bulb yield
by 4 rc 10 per cent and that "the weight
of bulbs planted influences the number of
forced flowers rhar can be expected."
Therefore, if bulbs of the usual size and
weight are used for forcing, the flower
production from them should be normal.
It should also be pointed out that there
has been a surplus of daffodil bulbs in
the last few years-so some growers have
replanted their extra bulbs primarily for
flower production purposes. Even though
the net return from flower cutting may
be low, ir provides a means of using
labor more efficiently in the spring and
also serves as a source of revenue to
obviate borrowing money for other oper-
ations during the spring months.

Thus, the problem of vrhether or not
to .cut flowers becomes a complex one
of balancing increased revenue and other
factors against added costs and reduction
in bulb yield. Bulb production costs are
about the same, whether flowers are
picked or not. Therefore, any return
much greater than the cost of picking
and handling flowers increases total per
acre gross income, less the loss from a

slight reduction in bulb yield.
An estimated 90 per cent of \7ash-

ington's flowers are shipped out of the
state. Flowers go both by refrigerated
truck and by air-especially in chartered
planes. Apparently, 1947 was the first
year that a plane was chartered in \fash-

Table 30. Estim;:ec
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Table 30. Estimated field cut of narcissus flowers in rilTashington (16)

Year No. of flowers lAr.rrg. pri.. p., .tourrnd
_ -'. late

--.::. Cali-

'- :.-,:n fOf

:.:Orted
: -- vield
- - r'eioht- . ,b.,.

, - :ber of-: : ,.:ected."

- -, ,:Ze and
r- - 

= floq,er
- - ':= 

rOrmal.
_' :-_:: there
_ - -'.tuJ lll

:- - -'::S have
:: -:ilv for
.: rhough

_ :.:tg may
, :f using

nef or not
mplex one
: and other

:eduction
costs are

\\'ers are
::l\'return
,i picking
total per

ss from a

t-
t of Vash-
out of the

refrigerated
in chartered

L95r
1952
1953
1954
r955

2r,r20,000
22,900,000
18,000,000
19,920,000
20,250,000

#ro.34
7.t4
7.73
6.51
6.63

8..

ington for flower shipments. Incident-
ally, if all of S7ashington's daffodils were
shipped by air in DC-3's, it would re-
quire about 40 to 50 flights to catry all
the flolrers.

Most flowers are sent to Chicago and
other large metropolitan areas in the west
and midwest. However, in times of good
production aod high prices, flowers may
get to New York City and other easrern
cities.

Several promotional methods are used
to move flowers. One florist, who re-
portedly sold 1,000,000 daffodils within
three weeks in 1953, advertised: "Fifty
King Alfred daffodils shipped anywhere
in the United States; $2.85, postpaid."
He made shipments in an atuactive box
with cards, etc. (38).

Average farm size is up
The bulb industry is concentrated near

Tacoma and Mount Vernon, plus one
large fatm at IToodland. Most of the
acteage is in farms of.10 to 100 acres,
but four farms had 100 to 200 acres in
bulbs in 1955-56. The average farm size
has tended to iocrease in recent years,
partly because small growers are quitting.

h L933 there were 152 growers of
narcissus. They planted over 51 million
bulbs of 394 vafieties ot 7133 aoes, ac-
cording to \Tashington State Department
of Agriculture records. Eleven of these
growers planted over one million bulbs
each.

Production tended to concentrate. In
l)47 only 64 farmers were growing nar-
cissus, although the total acreage planred

was about the same. In that same year,
there were 14 ifis grov/ers and 42 tulip
gfowers. Since many growers raised
more than one type of bulb, the total
number of growers was 80. In the same
year there were 178 lily growers.

By 1%6 (1955-56 season) the pto-
duction was apparently still more con-
centrated, although data on a few small
growers are unavailable. Sflashington
had about 57 narcissus, 27 ralip, and 32
iris growers, or a total of 67 in all.
Available statistics arc h ^fable 3'1.

Bulb yields vary grea+ly
Production varies considerably, de-

pending upon weather, soil, quality of
stocks, etc. Yields of one of the more
competent growers on a medium-sized
farm during the past seven years are

shown in Table 72.
The years 1955 and 1956 were poor

for both \Tedgwood and King Alfred.
Variation in fields of \Tedgwood is par-
ticularly great and ii typical, according
to other gfowers. The poorest years for
tulips appatently were 1953 and 1954.
The amount of flower cutting was both
variable and unknown and was probably
a major factor in reducing bulb produc-
tion.

Table 33 gives estimated total pro-
duction per acre of salable bulbs of dif-
ferent sizes. This figure is an average
of estimates ftom several growers, and
assumes the planting of good stocks in an

average year without flower cutting. A
relatively few smaller bulbs of each type
are usually used for dry sales.

l"- - -. the first
h.:-.:-i in \fash-
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Number growing

Size in acres

tb

Table 31. Approximate number of growers, size of plantings, and leading
counties in Washington in 1955-56 (17)

Other sources of Produ
reports to the State DePar
culture of number of I

growers. Data ate Prs
years (Table 34). a\e n

in Table 34 arc known
three teasons.

1. An estimated 5fr r

gro$/ers failed to m
2. Surplus bulbs frat w

replanted were nG i
3. Bulbs planted for flo

were not induded-

Washington grolYers
mechanized

Most bulbs in the -

grown in rovrs, to facilit
mechanical equiPment- T
ter, growers could nm
the cheaper hand labor e

The soit is acid and, ge

loam, although some pa
are used. The soil is w
Most plantings are madc

September, starting with
finishing with tuliPs.

Much of the Planting
specially construded m
large hoppers the bulbs a

iry flow or by belts int
then fall into the furro
These furrows are oPefler

Protective shields on th

Table 34. Averag

Narcissus
Iris
Tulips

r12,717,675 + 61/2 oas of f:..-
h 72,133,-127 * 13 tons of freli

1-9
t0-24
25-49
50-99
100- 200

Total

Total No. acresu

Average a$eage
per grower

t7
7
3

0
0

14
M

5

2

2

57

838

r5

11

267

i0

21

6
4
0
0

3r

311

11

6
0
0
0
0

6

t2

2

))
18
10

2

4

67

r,450

22

'County Acres

Pierce
Skagit
Covrlitz
Others

,58
167

90
23

Y2

llyz
0
0

768r/2
479y2
t6t
4T

80
151

10
4

r30
148
4t
r4

a Excluding eladiolm, lilic and miscellaneous.

Table 32. Variation in yield
salable

of top sized bulbs, .as percentage of total
bulbs, 1950-56 (r3\

DN. 1

10 cm.
&uP

'1.2 cm.
&uP

" Ilower cutdng w* heavy in cenain yeas,

Table 33. Estimated W'ashington average production per acre of good stocks
under good growing conditions.

King Alfred
\Tedgwood

Tulips"

82 87 86 70 16 64 
'8 

74

44 34 52 50 5t 19 25 4t

91 98 69 40 41 53 53 56

King Alfred Nucissus
Wedgwood Irisa
Tulips'

DN1 12.500
10 & up 10,000
12 & up 2t,000

DN2
9-10 cm

11-12 cm

5,000
3 0,000
2 5,000

0 0 17,500
8y2-9^ 25,000 85,0000 0 )0,000

-s s25
1 s95
1125

864 -1.:
339 l l.,
283 -.,-

, Circumference io centimeters.
b Based upon 1956 average prices.
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leading

Toral

33
18

10

2

4

o/

1.4i0

22

768y2
l'7ot/-
16r
4I

,rf total

- ::- SYerage
:=::entage

_:,rod stocks

.L gtoss
teturnsl,

14

4t

>6

Other sources of production data are

reports to the State Department of Agri-
culmre of number of bulbs sold by
growers. Data ate presented for two
years (Table 34). The numbers shown
in Table 34 arc known to be low for
three reasons.

1. An estimated 5% of the smaller
groq/ers failed to make reports

2. Surplus bulbs that were dumped or
replanted were not included

3. Bulbs planted for flower production
were nor included.

Washington growers have
mechanized

Most bulbs in the Northwest are

grown in rows, to facllitate the use of
mechanical equipment. Vithout the lat-
rer, growers could not compete with
the cheaper hand labor abroad.

The soil is acid and, generally, a sandy
loam, although some peat and silt soils

are used. The soil is worked up well.
Most ptrantings are made in August or
September, stafting with daffodils and
finishing with tulips.

Much of the planting is done with
specially constucted. machines. From
large hoppers the bulbs are fed by grav-
ity flow or by belts into a chute and

then fall into the furrows (Fig. 10).
These fumows are opened up by blades.
Frotective shields on the sides of the

blades keep the furrorns from refilling
with soil before the bulbs are planted.
Bulbs are covered by dragbars or discs.

The bulbs are oot usually set upright,
but where they are (as with King Alfred
mother bulbs), boys or men do the fob
while riding a platform back of the
chutes. Of course, where daffodils are
set upright, planting takes longer,
whether by machines or by hand. Grow-
ers ptraflt two to four rows at one time.

Though it takes four to five man-days
to plant an acre of iris by hand, the task
only requires one man-day by machine.
ITith machine planting it only takes one
man-day per acre of tulips and two per
acre of daffodils. Hand plandng either
crop requires about four man-days per
acte.

Rows are hilled periodically for weed
control until late in the fall when chemi-
cal sprays are applied. 'This hilling also
facilitates drainage and supposedly re-
duces freezing injury. The sprays sup-
press weeds until spring vrhen the soil
dries out enough to permit cultivation
and/or post emergence sprays.

At regular intervals growers spray
fungicides to control leaf blight on rulips
and iris, starting as soon as tfactors can
get into the fields (Fig. 11). Usually
it is not flecessary to spray daffodils
as often as the other crops.

Table 34. Average numbet of bulbs sold per acre in \Tashington
fot L953-54 and 1954-55 (1.6)

1951-r4

Crop
No. I No. bulbs I Av. bulbs
acres I sold lsold per acre

No.
.rcfes 

i

1954-55

No. brtbr Lqu. botbt
soLd lsold per ocre

,s 815
1 89'
1325

Narcissus 864
Iris 339
Tulips 283

12,800,000u
22,292,950

7,31+O,550

14,811
65,761
25,918

875
722
2t0

12,300,000t, 14,057
2r,131,600 66,266
6,773,232 24,693

t 12,717,675 * 6t/z tots of field run.
b 72,113,727 * 13 tons of field mn.

-
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Periodic cultivation is, of course,

handled by machinery. Even some of the
topping or flower removal has been done
by modified mowing machines with
blades raised high enough to clear the
leaves. The cut flolyers fall onto a mov-
ing belt that dumps them into a hopper.

Daffodils usually bloom eady in April,
dips about the end of April, and iris
the middle of May in the Puyallup Val-
ley. The exact time depends on the
weather.

Roguing is one operation which must
be done by hand. Roguing is the re-
moval of off varieties (rogues) and of
diseased plants. This operatiofl requires
considerable uaining and takes much
time, because every plant must be
examined. Roguing may require more
than one trip through the field because
different diseases appear at vatious times
in the season.

Irrigation is inceasing. Rainfall in
May and June is often tbo light for
maximum production. This was proved
conclusively in British Columbia by
Crossley (10). \7hen water was applied
during the critical months, beginning in
May, yields inoeased ftom 37 to 204
per cent (see Table 35).

Table 35. Percentage increase in yield
from irrigation in British

Columbia (10)

| .L.|l".t"e 
I

Crop I size bulbsl Total weight

in order to ship the bulbs to waiting
dealers. Depending on the weather, dig-
ging usually srarts ar Puyatlup late in
June for tulips, early in July for daffodils
and late in July for iris.

Hand digging takes about nineteen
man-days per acre of iris, but with one

rype of machine the job requires but two
man-days. (\Zith hand digging, bulbs are
plowed out and picked up by hand.)
Comparable data for daffodils are twelve
man-days by hand and five by machine.
Ffowever, machines vary considerably in
efficiency. Four different iris growers
estimated that it took thern fwo, six,
twelve and sixteen man-days with their
respective machines. In general, iris and
daffodils can be dug mechanically with
about one-third of the labor needed by
hand.

The digging machines, like the plant-
ers, are individually designed and con-
structed by the growers. Machines are
patterned after the potato diggers. An
independently controlled sharp blade or
rotating disc cuts off the leaves and re-
moves soil above the bulbs, Next, a flat
blade scoops up the layer of bulbs and
adjacent soil onto a link belt (open po-
tato-type for daffodils and closer type for
iris and tulips). The belt removes loose
soil by shaking. The bulbs are next
dumped gently onto a moving belt along
which operators are stationed to femove
clods and stones. The bulbs finally drop
into trays which are stacked at intervals
in the field. There the bulbs d.y
before being moved to the sheds. Dig-
ging machines, which can dig L or 2
acres per day, may measrue as long as

40 feet, when tractor length is included.

The weather usually allows rapid field
drying of the bulbs in covered stacks of
tays (Fig. 13). After drying, bulbs are
removed to sheds. Tulips are then stored
in rooms at about 70o, but \Tedgwood
iris are cured 10 days at 90o and then
stored in open or semi-open sheds.

Daffodils are cle:.
tato cleaners, using r

machines can process

per day. Iris are h:-:

may require some h,.

dition" Tulips, mort
often cleaned. b,v h:.n,

Most of the gradr:
is done in Dutch n.:t
up to 250,000 bulbs :

Frg. 14.) Daffodils
by hand. although s,rr

a preliminary sorrint
potato grader. In all
the removal of cut. ,l
bulbs requires muci:

Growers pack tul:
punchecl paper sacks

but pack iris in mesi

tainers are then plai'
Daffodil bulbs are r:
mates (Fig. 15). B

bulbs are usually fur
bromide to control in

Most shiPr.ients :c'

un-iced reftigerator c

carry those on the ,
ceipt, jobbers or f'r:
for early forcing :. ::
such as six s'eeks :-:

and forcing.

Meanu'hile. groo.'.

ttre next yeaf's croF

may dig, clean. gr:3r
crops simultaneousll
or may not be Sr:.d€

If certain dise.,s:
problem, grov"ers Ci:
cidal or insecticid.'.1 ,

are dipped bv h:'.::
often rlipped at : :i
hoists and large::.:
a1\, 6;0n.6 in re5l:
the containers are i:,
the hulbs.

Bulb or stem n.::.
by treating the b':-:

Hyacinth
Iris
Narcissus

Tulip

61%

37%
204%

87%

17%

30%
t7%
18%

Digging is the worst bonleneck in
bulb culrure in the Northwest (Fig. 12).
Digging cannot start until the plants are
mi"iured, but must be completed rapidly
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.: : \l'aiting
r -.:ret, dig-

: late in
- . l:ffodils

nlneteen

Daffoclils a-re cleaned in moclified po-
tato eleaners, using mbher roils. These
machines can process up to 71,000 bulbs
per day. Iris are handled similarly, but
may require some ha-nd cleaning in ad-
dition. Tulips, more easillr !111is.6, ut.
clften cleaned h,v hand.

Mosr of the grading of iris and tulips
is dooe in Dutch typr machines handling
up to 250,000 bulbs per day (54). (See

Fig. L1+.) Daffodils are usually graded

by hand. altho,-r.gh some large gron'ers do
a preliminary sorting q,ith a modified
potato grader. In all cases, cclunting ancl

the removai of cut, offshape, or diseased

bulbs requir:es much hanrl labor.

Growers pack tulip bulL,s for saie in
punched paper sacks or cardboard troxes,

but pack iris in mesh sacks. T'hese con-
tainers are then L.lacecl in slntted crates.

Daffoolil bulbs are packed, loose in such
cates ( Fig. 11 ) . Before shipping, the
bulbs are usually fumigated with rnethyl
bromide to conrol insects.

Most shipr-rents t() easrern st:rtes go in
un-iced refrigeraror cars. but trucks often
carry those on the west coast. tlpon re-
ceipt, lobbers or forcers give the bulbs
for early forcing a. pre-eooling treatmerlt,
such as six weeks at 50o, before planting
and forcing.

Meanwhile, growers are planting for
the next yearls crop. Large daffodil farms
may dig, clean. grade, and plant various
crops simultaneously. Planting stock may
or may not he graded.

Tf certain diseases or insects rre l
prohlem, growers dip the brrlbs in fungi-
cidal or insecticidal soh.rtions. Small krts
are dipped by hanci. Several tons are

often dipped at a time, using electrir:a.l

hoists and latge tanks. Rulbs are usr-r-

a.lly dipped in regular bulb flats so tlrat
the containets are disinfected alorig x.ith
the bulbs.

Bulb or stem nematodes are controllecl
by treating the br.rlbs for three to four

hours in 110" F-. water to which formal-
dehyde is added. Fumiga-rion v'ith methyi
bromide.**sometirnes a haif million bulbs
a.t a time---also controls certain insects"

Some speeies of fungi and insects may
survive in the scil for several years.

However, recently developed soil treat-
men.ts now permit llrowers to re-use such
infested 1and. Such treatments, coupled
with spra,vs and roguing, have enabled
the growers to almost entirely eliminate
ma"ny serious pests, but the fight is never-
ending, and requires considerable care

and experience.

Bulb growing is, therefor:e, a highly
specialized type nf farming. It requires
high intelligen{:e, m'"rch experience, and
a large capital irvestnrent for speciaiized
machinery, and other rypes of equip-
meflt. Machirery and eqr-:.ipment seldom
fit other crops and, therefore, have a lov,
resale value. Because of this, or perhaps
in spite of it, the turn(-;ver of growers
is relatively lov'. Apparentli,, growers
Iove their work---as evidenced patticular-
ly by the large collection of bulb varie-
rics v.hich mani' of rhem maintrin. even
though the income from the collections
seldom justifies their expense.

Washington begnn about I900
Althr.xrgh a feu hr-,ltrs ',o,cre being

grown about 11i00 hv John l'{cRae Smit}r
in Bellingham. 1!08 \'.ras the pr:inc:ip:ri
starting point of bulh grovring in west-
ern Vasl'rington. In th.at year the United
States Deparrment of Agriculture estab-
lished a "buib garclen" or experiment
station at Bellingharn and planted 170,-
466 bulbs.

This site was one of several seiected
after surveys in 1905 and I907 through-
our rhe United States for iocations with
conditions comparal:le to those existing
in Holland. A IISDA pubiication ( 37)
state s that the experiment stetion was
established "in order tc) encourage the
growing of l)utch bLilhs in this country

r' :- :;ith one
" - -:! 5ut two

..-'. ::lbsare
-: ::- hand.)
: .._ .:: twelve
: -' ::achine.
- :::.rbly in
: : *grOWefS

: :4.O. Slx,
.- , ;r:h rheir

: : i;irs. An
-:-: biade or

=.r.. and re-
).=xt. a flat
: ::lbs and

:r.: rpen po-

-- ' :nd then
:: ::":Cs.
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Fig. 10.

Fig. 11. Spraying daffodils for disease control near Orting,
rilTashington. Growers spray tulips and iris with fungi-
cides at regular intervals. Daffodils do not usually
have to be sprayed as often. (Photo courfesy of Lee
Merrill, T acoma, \Washingon. )

,.,":'.,,ri - ,, .. ..r '."'.:.

This machine is planting daffodil bulbs about
fast as hand planters could go. Tulips can be
planted about four times as fast as by hand.
courtesy of Lee Nferrill, Tacoma, rilTashington.)
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Fig. 12. Bulbs must be dug mpidly. The amount of labot saved

varies with the kind of bulb and type of machine' In
general, machine digging uses about one third as much

I'abor as hand harvest. The picture shows daffodil
digging in Vashington. (Photo courtesy of Lee Merrill,
Tacoma, lWashington.)

Fig. 13. Daffodils are being cuted in stacks of trays -in the field'
- (Photo courtesy of I-ee Merrill, Tacoma, \Tashington')
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14. Bulb grading is also done with the help of machinery.
(Photo courtesy of Lee Merrill, Tacoma, fuasl,ington.) '

Fig. 15. These bulbs are awaiting packing or shipment in a
warehouse ar* Sumner,__rD[ashingtonl (photo .oo.r"ry- oi
Lee Merrill, T acoma, S7ashingttin" )
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on a commercial scale and to provicle
American-grovrn bulbs of superior qual-
ity for congressional distribution." By
1912 over a million bulbs were being
grown at the Bellingham station.

Although Dr. David Griffiths did not
take over direction of the station unril
later, he should be considered the "God-
father" of bulb growing in the Pacific
Northwest. He grew bulbs in many
parts of the country under different cofl-
ditions, and tested them in greenhouses
at I7ashington, D.C. Griffiths publish-
ed his results in several bulletins that
still serve as guides to growers.

After his death in 1935, the Bulb
Garden in Bellingham was discontinued
and converted into a Soil Conservation
Service Nursery. By that time Griffiths
had demonstrated that the Paeific North-
west was a choice location for growing
daffodils, tulips, bulbous iris, and lilies.

Meanwhile, the bulb industry in west-
ern \Tashington was expanding. By 1918
several growers were raising bulbs for
field-cut flowers. One of these was Joe
Smith, near Olympia. Another, and one
of the largest, was George Lawler near
Tacoma. Starting in 1910, he grew more
flowers than the local florists could han-
dle in 1918, so he started selling directly
to the public through street vending-a
common sales method today.
' Daffodil growing for the sake of bulbs

instead of flowers was stimulated by a

requirement of the United States De-
partment of Agriculture which went into
effect January l, 7926. In announcing
the regulation, made under Quarantine
37, the Department of Agriculture stateC
on Dec. 22, 1922 that: (50) "Informa-
tion derived through inspection of im-
port shipments of bulbs since 1919 indi-
cates that there is a considerable element
of danger in such importations in that
they carry insect pests, the risk of estab-
lishment of which in this country cannot
be entirely eliminated by inspection and

disinfection. That risk increases directly
with the volume, variety, and divetsiry
of origin on the imports. Continuance of
this risk through such imports is, there-
fore, only justified for such reasonable
time as may be required to establish the
commercial production of the sevetal im-
portant species of bulbs in this coun-
rry )'

A domestic quarantine (#62) was

placed on narcissus also in 1926 "as an

additional safeguard to prevent further
distribution of these pests (nematodes
and insects) in this couotry, all ship-
ments of nareissus bulbs imported under
permit in limited quantities for propa-
gation purposes v/ere given hot water
treatment under the supervision of in-
specrors of this (U.S.D.A.) Department"
(r0).
Early growers

In order to supply the American mat-
ket, certain Holland firms sent both
stocks and some growers to the North-
west iri 1924 and 7925. Several locatr

growers also bought additional stocks for
planting. Among the large growers
starting about this time (in addition to
George Lawler and George \7ard l-aw-
ler) were: E. C. Orton, C. \7. Ortoo,
Frank Chervenka, L. M. Hatch, Otto
Reise, H. F. Gronen, and Karl Koehler
in the Puyallup Valley; Von Zonneveld
of Washington at Chehalis; A. N. Kan-
ouse at Olympia; E. B. Stookey at

Olympia; Fred Delkin, Ira Edwards, and
Case Van Lierop in King County; Mar-
inus Lefeber, Frank Van Aalst, Harry Van
Vaveren, John Van Aalst, Floyd C. Kay-
lor, Garrett Van Zannten, and Segers

Bros. in Vhatcom Counry; and Mrs.
Mary Stewart in Skagit County. United
Bulb Company started at Voodland in
1929. There may also be others of whom
the writer is aot aware.

Because of the quarantine, the first
expansion was naturally in daffodils,
particularly in the variety Golden Spur.
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Howevef, mote and more tuliPs and

bulbous iris were being planted by the
lare 1920's. A census repor$ that in
1929 \trashington led all other states in
the production of daffodils, bulbous iris,
and hardy lilies, but trailed Oregon in
tulips. Vashington's daffodil plantings
increased to over 1000 acres, but on
August 1,5, 1938, the daffodil quarafltine
was removed. Before the full impact of
this could be felt, the second \7orld \Var
cut off most imports. The rise in Dutch
bulb imports and a drop in prices since

the end of the war have lowered returns
to growers, while their cost of produc-
tion has contiflued to increase.

McKay (31) reported that the whole-
sale price for DN King Alfred bulbs
was about $tZ5 per 1000 in i928. This
contrasts with a 1956 yice of $52 for
the largest size. Small wonder then that
the total bulb acreage has dropped from
its high of 2755 acres in 1948-49 to
1197 in t955-561

Pugei Sound area dominates
Almost all of this acreage is in w€stern

\Tashington. Pierce Counry leads in pro-
duction, followed by Skagit County. Most
of the farms are rathet large. For in-
stance, four growers or'companies (C.\f.
Orton, E. C. Orton, United Bulb Com-
pany, and the Tulip Qrange) each had

between 100 and 20Q acres planted to
bulbs in 1955. The yellow King Alfred
and the blue $Tedgwood comprise re-

spectively about 85 per cent of the daf-
fodil and \ris acreage.

The Columbia River cut the bulb ac-

reage one year. In l948,it broke through
dikes in Lewis County and flooded about
275 acres belonging to Tulips, Inc. and

the United Bulb Company.

ln 1922 Griffiths (22) stated that:
"The bed system means hand labor;
whether the bulb business in this country
can be divorced from it remains to be

determined." The business and the bed

system rvele divorced at a tather early age.

The Colyn brothers are beiieved to have

made the first bulb cligger, sometime in
the lare 1920's.

The type used today was perfected

by l{enry Edmondson, Howard Mans-
field, Francis Chervenka, and others. The
hopper type of mechanical planter ap-

parently resulred fronr the ideas of sev-

eral growers. Henry Reynolds made one

of the first successful rulip planters.

In the early years of the industrY,
most of rhe bulbs were sold for early
forcing in greenhouses, because they not

only bloomed earlier than Dutch bulbs
but usuaily produced better flowers. Re-

cently, however) an increasingly large
number of bulbs have been sold to de-

partment stores, seed stores, etc. ln 1928
McKay reported tl.rat about 90 per cent
of the narcissus bulbs marketed went to
florists for forcing. Only 75 per cent of
\flashingron bulbs were destined for flor-
ists in 1956. Many grov'ers now sel1 cut
flowers to supplement their reduced

bulb income.
Some grou'ers sell their bulbs direct

r0 greenhouse forcers, iobbers and

through retail trade channels. Other
growers, mostly in Pierce County, banded

together in 1926 to organize the Puget
Sound Bulb Exchange for the selling and

shipping of their bulbs. The Exchange

has been one of the most sticcessful co-

operatives organized in Washington and

now has about twenry-seven members

who grov' about one-third of tl.re total
bulb acreage.

Frank Chervenka was president the
first year and C. \7. Orton has been

president ever since. Among others

u.ho belonged at the start were: E. C.

Orton, Otto Reise, L. N{. Hatch and H. M.
Gronen. Gronen s'as manager for many
years, follon'ed bv R. G. Frvar and re-

centl1., Th. Srbelis. In 1911 the Exchanse
shipped 60 carloads (about 20 million
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bulbs) to various parts of the United
States.

A Puyallup Valley Flower Co-op, Inc.
was organized by about twenty growers
in the winter of 1955-17. Francis Chet-
venka was elected president and Ben
Korsten secretary. Chervenka was also

designated manager pro tem. The pur-
pose of the Co-op is to expedite mer-

chandising of field-cut flowers through
cooperative packing, selling and pur-
chasing.

Recently several growers in the Mount
Vernon, ITashington area banded to-
gether to form the Skagit Valley Bulb
Growers' Association. This is primarily
a cooperative marketing undertaking.
Ray Cowell is president and Harold
Kenealy is secretary.

Several growers in Oregon formed the

Bulb Co-op which has been in oPeration
for many years, with offices in Portland.

Puyallup Valley Daffodil Festival

attracts fhousands

The annual Daffodil Festival fosters

popular interest in and support of the

bulb indusuy. This event began with an

annual S'teelhead Fish Banquet sponsored

by the Sumner Chamber of Commerce.

As daffodil growing became more im-
portant, the use of flowers at the banquet
became more common and the name of
the event was changed to the Bulb Ban-
quet. The first official one s/as spon-

sored in 1927 by the Sumner Chamber
of Commetce.

Mr. and Mrs. C. 17. Orton held an

open house on April 6, 1'926 fot local

mayors and others interested in seeing a

collection of daffodil varieties. This open

house was the forerunner of the "Bulb

Sundays" in the early 1.930's, (as sug-

Fig. 16. One of the floats in the Daffodil Festival patade that attfacts

throngs of spectators and publicizes the Northwest's bulb in-
dustry. (Pholo courtesy of Lee Merrill, Tacoma')

d* 3wl$ Ts
'ffr$ Y* I

"ffiw' * r'& 
'$ u* Yv*$Bry-'o$fffi, $: lf P--fu'' ,, 
' ,' 

.{' l$
fl. U,iS.* Sw"'g'** $ sYc*.''r - {-" t$ ,} g
+.q*. :-. 'i !Fr -retf u ",
& Hiuctu- ;

fiil 'k a*-**Se,-d

SrS,
l, .t!

E kf,

i gr,. ,r!&r:1,.

!' -*

&..s

ti
..&..
.. i.

51

I

=-

+*
hr -. bed
h"* ' :-:-,,' ase.

h., .- --, h"",'"
h,,*.,,, .- .:,e in

l
forr,r - =-iectedh,*----]Ians-p*. ''.:, The
pr - --.-ir xp-

h .Isev-
i[ :, ]:one
ful - . -:-ers.

h : :iustry.
h* t , errly

lu, : ::ev not
b - -::: bulbs
|[ "rr" -'::s. Re-
D -: , -.--,- large
lur,, ". , l :o de-
ft :'. Ir 1928
ts :ir cent
hr - ,-.- . ent tO
l;11, -- :.: Cent of
nrlr"' .: :,lr flOr-
r.uri[' -': - - -' sell cut
imdlll -'-: :educed

ffi| . :. direct
ml.' :--::s and
lulr .--., Other
ftvr --. b:nded
[ '- - - .:e Puget
lfll -. ,:- :ng and
mur*' I . Erchange
ilr - -:=ssfr,rl co-
il - :._t:on and
$1"' ::: ::lembefs
mx ': : :he total

I - --,t]ent the
T. -- -..rs been
uri.. ---,S others
lrrr - - .::: E. C.

, --. ,:llH.M.
fll - - --:.-.rmany
i , : .-: rnd re-
l: :'.Erchange
r - -.1 million



gested by George Lawler) with visitors
thronging the fields.

h 1934, the "Bulb Sundays" rvere
changed to a two-day festival, featuring
a parade that started in Tacoma, passed

through Puyallup and Sumner, and ended
in C)rting" In 1931 twenty-five floats
participated. By 1c|1Q rhe parade nas
composed of f ifty-nine floats, twenty-
seven bands and many otl'rer units. More
than two hours were requ.ired to pilss
the reviewing stand. Over 200,000 spec-
tators in Tacoma and Puyallup Yalley
watched the parade. N{ore than a million

blonms were used on these floats. One
alone b,rre 210,000 daffodils (fig. 16).

Flower shows, a brainchild of R. G.
Fryar, began in i931 in the Sumner High
School gym. ln 1949 they were moved
to Tacoma where toom was available for
the exhibition of more varieties and ar-
rangements ( Fig. i7 ) .

The Daffodil Festival has focused at-
tention on the Norrhv'est and the bulb
industri, through the widespread coverage
of its c.rlorful gl.rntour in newspapers,
rnag;azines, on radio and TV. The festi-
val cornmittee and Bulb Association also

help promote b -.:
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Fig. 17. The flower show part of the Daffodil Festival outgrew the
Sumner High School gym and was moved to Tacoma. Above are
variety collections at the show. (Photo courtesy Lee Memill,
Tacoma,)
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help promote bulbs at large stores
throughout the United States. Robert E.

Sconce has been publicity director for
many years.

An aonual tulip festival with a parade

and floats of tulips was held years ago in
Bellingham. Since 1946, an excellent
tulip show has attracted thousands of
visitors to LaConner each APril.

Bulb growers' associations
help the industry

In the spring of 1924 W. H. Paul-
hamus,called a meeting of those interest-
ed in growing bulbs. This meeting re-
sulted in organization of the Northwest
Bulb Growers' Association. Amateurs
were predominattt at first, but gave way
to commercial growers in the late 20's.

George \7ard Lawler was the fitst presi-
dent and Joe Smith was the first secre-

tary. Arthur Bowman was a key figure
in the early days. 'W'. T. Staatz of Sum-

ner, Earle Darst, and R. L. Nowadnick
of Mt. Vernon are now president, vice-
president, and secretary, respectively.

The Association has very actively sup-

ported research, thb daffodil festival,
publicized Northwest bulbs, worked to
reduce transportation charges, and tackled
other projects. The association has pre-
pared and disuibuted colored charts and

sreamers, reprinted and disuibuted rec-

ommendations for forcing Northwest
bulbs, and keeps its members informed
with the "Northwest Bulb Growers'
Newsletter," edited by the Secretary,

To raise additional funds for adver-

tising and other purposes, the growers
started action in 1955. By 1956 the
Vashington Bulb Commission was form-
ed. The first officers elected were: R. G.

Fryar, Chairman; S. \f. Staatz, vice
Chairman, and Francis Chervenka, Sec-

retary-Treasurer. Other members, repre-
senting various areas were: Miles Hatch,
Sam Stewatt, \7m. Roozen and Jo"
Berger.

This type of commodiry commission
had been authorized by the 1915 \fash-
ington State Legislature to raise funds to:

1. Establish and conduct a program for
advertising.

2. Provide for research studies.

3. Improve standards and grades.

4. Investigate and take necessary action
to Prevent unfair trade practices
(40).

The bulb growers were one of the
first groups to petition for and organize
such a commission. Assessment rates of
20{ per 1000 narcissus bulbs and l5Q
per 1000 iris or tulip bulbs sold were
adopted.

Research does much for bulbs
The research carried on by David

Griffiths helped get the industry started
in \Tashington. Other research has

helped bulb growers keep going by in-
creasing production and decreasing losses.

As mentioned earlier, a U.S.D.A. Bulb
Station was established in Bellingham in
1908, primarily to study bulb culture.

In the late 20's T. H. Scheffer, also of
the U.S.D.A. (stationed at Puyallup)
was assigned to work on rodent control in
bulb plantings io the S7est Coast.
Through the efforts of Frank Chervenka
and other local gtowers, the U.S.D.A.
established an ornamentals insect research
laboratory it 1928. C. F. Doucette*,
Paul Eide, Ralph Schopp, F. J. Spruijt,
Robert Nelson, C. H. Martin and Rand-
all Lattz in the Puyallup Valley worked
on bulb insects. In 1933 the U.S.D.A.
sent nematologist \7. D. Courtney* to
work on nematode problems. Another,
\7. J. Apt*, whose work is partially on
bulbs, came in 1955.

State College of \Tashington scientists
N. D. Locklin and G. A. Newton at the
NTestern \Tashington Experiment Station
began working in 1927 on the hot water

* Activelv t orking on bulb problems at
present.
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treatment to conEol certaifl pes6. others,
Todd Tremblay, C. J. Gould*, V. L. Mil-
ler*, E. P. Breakey, Arthur Myhre*, Glenn
Huber and Kad Baur have continued
since then on sprays, dips, and methods

of handling bulbs for best flower per-

formance.
Part of this research has been carried

on in cooperation with the U.S.D.A. at

Beltsville, Matyland. S. L. Emsweller*,
Neil V. Stuart*, \7. D. McClellan,
Philip Briedey*, and Floyd Smith* work
on bulbs at Beltsville.

College scientist Dwight Peabody* has

carried on research at the Nofthwestern
Iflashington Experiment Station at Mt.
Vernon. E. \7. Kalin and Neal A. Mac-

Lean worked on bulbs at the State College

at Pullman, \Tashington.
Growers have also benefited from re-

search in British Columbia bY R. M.
Adamson, H. Andison*, J. E. Bosher,

]. H. Crossley*, R. J. Hastings, \7m.
Newton and G. R. \XZebster. Oregon

State College bulb work is done by F. P.

Mc\tZhorter*, R. A. Young, H. J. Jen'
sen*, M. G. Cropsey, O. C. ComPton,
Virgil H. Freed, larry Blaney*, A. N.
Roberts*, M. B. McKay, H. H. MillsaP,
and S. E. Vadsworth.

Glen Cushing of the Puget Sound

Power and Light Experimental Labota'
tory 

^t 
Puyallup developed various rypes

of curing and other electrical equipment
for the growers.

To help the growets in the Pacific
Northwest keep up to date on recent
developments, a Bulb Growers' Short

Course was organized in 1948. The
course is sponsored by the Vestern
\Tashington Experiment Station and the

Extension Service of the State College of
\Tashington, The Northwest Bulb Grow-
ers' Association, and the State Depart-
ment of Agticulture.

The course has been held annually ever

since, with more than 100 growers, sci-

entists and inspectors participating' In-
formation presented at the Tenth Short

Course (March, 1957) has been com-
piled into an illustrated handbook on

bulb growing and forcing and published

by the Northwest Bulb Growers' Asso-

ciation.

lnspection fights disease
and pests

Through its inspection work, the
\Tashington State Department of Agri-
culture has helped growers keep bulb
diseases, nematodes, and insects under
control. The department has tried to
prevent the importation of bulb pests

from other areas. RalPh Marble and

Henry Reynolds were inspectors in the

early years. Roy Stillinger of the U.S.D.A.
actively cooperated with them. George

Eade is the present head of the Nursery
Inspection Service.

Most domestic shipments of narcissus

and iris are $7'ashington-grown bulbs.
The relative freedom from nematodes is

indicated in a report from the U.S'

Bureau of Entomology and Plant Quar-
antine. The bureau made a survey during
1948-49 to determine the distribution
and degree of disease infestation on do-

mestic-grown flower bulbs in interstate

shipments. The Bureau's report stated:
"The results of this domestic bulb sur-

vey tended to show the general absence,

or only the presence of reladvely small

amounts of important pathogens such as

the stem and bulb nematode (Dhylen-
cbus d.ipsaci (Kuehn) Filipiev) in nar-

cissus and Ditylenchus sp. in bulbous
iris shipped interstate" (24).

Many varieties have been bred
in the Norihwest

Breeding new varieties has never be-

come as popular in the Northwest as it
has been in Holland, perhaps because

the industry is so young. A few growers

have been and still are working with
narcissus, but none of the varieties is in
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large scale production yet. A. N. Kan-
oot , ;ut di Graaff, Grant Mitsch, and

Jac. kfeber (who developed Flower
Record in Holland) have been the most

active in this field.

About thirty years ago, C. \M. Orton

did considerable hybridizing of bulbous

iris. From his work have come several

varieties of much merit. Pacific Gol4
Yellow Prince, Moonlight and Snow-

drift are a few that are in commercial

production today and have shown consid-

erable promise for forcing

The popular Croft lily rras named for
Syd Croft of Bandon, Oregon. Croft was

the first rc proPagate this lily conlmer-

cially from a bulb that was reported to
have been one of David Griffith's seed-

lings ( 33). Crok began marketing his

liliis (including the Estate) about 1930.

Although this lily never became big
businesi with him, it certainly did with
others in the Northwest, particulady af-

ter the onset of Vodd Var II.
The origin of the Ace lily is unknown,

but it was first proEagated commercially

by Clark Slocum of Langlois, Oregont

Ne* garden-rype lilies of commercial

importance have been hybridized o-r

selicted by David Griffiths, Jan de Graaf,

LeVern Freimann, Edgar Kline, AlwYn
Buckley, Frank.\Tilson and others in the

Northwest.
Many new varieties of gladiolus have

also come out of the Nomhwest. One of
the most recent is Royal Stewart. This

first All America gladiolus was intfoduc-
ed in 1955. Its "father" is Rhlph Pom-

mert of Pacific, \Tashington. Pommert
has developed many other gladiolus var-

ieties. He also organized the NTashington

Gladiolus Society in 1929.

Breeding work that should benefit
\Tashington growers is being done on

iris and Easter lilies by Dr. S. L. Ems-

weller at the Plant Industry Station,

Beltsville, Maryland.

The Northwest's industrY
changes constantly

Various trends have been reported in
the previous discussions. Among these

are: ao increase in bulb growing in the

United Kingdom, Japan, and the Neth-
edands; decreased imports by the United
States from the Netherlands but increased

imports from Japan; a leveling off of
iris, nrlip, and daffodil bulb production,
and an increase in mechanization in the
Pacific Northwest. TThat is the net re-

sult for Vashington State bulbous iris,
tulip and narcissus growers?

Vhen the bulb business was first es-

tablished in the United States, one maior
outlet was sales to large estates. These

sales often ran into thousands of bulbs
per estate and price was no obiect. How-
ever, increasingty high taxes forced the

sale and suMivision of large estates. To
find other bulb markets, increasing em-

phasis was put on sales of bulbs for
forcing.

Recently, both American and Holland
dealers, reported a noticeable decrease in
bulbs sold for greenhouse forcing and

an increase in sales to the "dry trade."

This change accompanies an overall shift
in greenhouses from cut flowers to pot-

ted plants. The change is apparently

stimulated by the development of the

huge cut flower (primarily gladiolus and

chr santhemum) industry in Florida,

California, and other warm regions of
the United States.

This generalization is confirmed by
data from a special studY bY Fossum

, (20). "Greenhouse cut flowers dropped

from 58.7 Per cent of total distribution
h 1940 to 52 Per cent in 1952, while

over the same period greenhouse potted

plants increased from 21.1 to 24.6 per

cent of distribution."
How long the trend toward decreased

production of flowers in greenhouses vrill
continue is debatable. At least one key
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I,
man in this field believes that it will soon
level off for bulbs. His belief is that
flowers fit so well into a short-crop-
small-space plan that greenhouse opera-
tors will not drop them complerely.

In addition, rhe knowledge of forcing
methods is increasing so thar forcers can
be beter assured of success. To many
people, bulb flowers are the most typical
harbingers of spring and, therefore, will
always be in demand to a certain exteflt.
This same aftirude is reflected in the
limited demand for bulb flowers before
Christmas.

The demand for bulb flowers may also
inoease as a result of the growing
amount of research by scientists and
uials by commercial growers on the use
of packaged flowers for large scale out-
Iets such as supermarkets. Fossum (20)
reported that "from I94O through 1,945,
growers' sales to department. and variety
stores and supermarkets amounted to
2.5% of the total, whereas, by 1952, the
comparable amounr was 5%o j' Because of
their short growing period, bulb flowers
may fit better than many other types of
flowers into greenhouse producrion for
such purpoaes.

Although sales for forcing are still the
major income to bulb growers, there is
a definite trend toward "dry" sales, bulbs
sold through seed stores, department
stores, mail order, etc. A good example
is the Puget Sound Bulb Exchange; ten
percent of their bulbs were used for dry
sales in i9)0. By 1956 theh dry sales
had climbed to 35 per cent (39).

Increased interest in home gardening
because of extra leisure and the move ro
the suburbs, prosperity, and the spread
of the "do it yourself" idea probably help
account for the increased dry sales.

Several recenr promotional programs
have been built around bulbs, besides the
chronic one of "free" bulbs for a soap
wrapper, "plus a few cents for handling."

A rwo-week promorion by Sears & Roe.
buck in Seatle atracted considerable at-
tention in 1955. Daffodils were sold by
the pound-five pounds for 994. This
amounted to 7l per bulb. Such pro.
grams, even if short, definitely help get
people interested in bulbs-and also
move large quantities of bulbs.

The dry sale trade (especially for
packages) originally prefered small
bulbs. Small bulbs were cheaper and
cost less to ship. The heavy demand
for such bulbs, accompanied by an in-
tensified selection of best-producing
stocks, has resulted in a natural selection
of stocks producing mostly large bulbs.
This has created anorher situation.

For instance, a average stock of daf-
fodils now produces four or more DNl
(top size) daffodil bulbs for every DN2
produced. But the demand is often
greatest for the smaller size bulbs. Hence,
one major problem is to promore the
sale of the largest daffodil bulbs. Daffo-
dils are the major dry sale item, but siz-
able quantities of iris and even of tulips
have been sold to this trade.

There is certainly ample oppormniry
for increased use of flowers io the United
States. It has often been said that Euro-
peaos are more flower conscious than are
Americans. Certainly, some bulb data
support this viewpoint. The United
Kingdom, with less than one-third the
United States popularion grew 7,000 acres
of rulips and narcissus and imporred 224
million of these bulbs in 1955. The
United States grew less than 3,000 aoes
and imported only 195 million of the
same type. Even so, some bulbs produced
in the United States had to be dumped
because of surplus conditions.

In summary, the ornamental bulb in-
dustry in ITashington State appears def-
initely to be in a stage of transition. Al-
though the industry certainly is nor
strong, the decrease in acreage of dips,
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I}
iris, and daffodils appears to have ler-eled
off. Part of this equilibrium can be :c-
counted for indirectly by rising prices
of Dutch bulbs owing to increesin.s pro-
duction costs in Holland. On the orher
hand. the rapid increase in -fapanese

production, together with their ven- low
cost of production, pose an even more
serious threat. Unless the Japanese prove
unable to handle disease problems such

as were partially responsible {or the de-

cline of the Gig Easter lily, they n'ill
export rrlore.

On the brighter side of the domesric
picture is the increase in dry sales of
bulbs and the probability that the trend
toward suburban living will inuease the

demand even more for all ornamentals,
inclucling bulbs. Meanwhile, what are
the possibiliries for \Tashington grox,ers?
The following have been suggested by
persons connected vrith the indusrry:

i. Marketing studies with an intensi-
fied advertising campaign based
upon their findings,

2. Increased cooperative efforts among
the growers;

3. More diversification of crops;

4. Concentration upon the fewest,
most popular varieties;

5. More efficient mechanization;

6. Increased application of research
discoveries.
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