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This report indicates the possibility of precooling tulips
right in the bag rather than the laborious method of pot
ting and burying but of doors. There is a varietal difference
as is indicated by the results in the tables.

Introduction

The modern trend in flower growing is to reduce costs
of production while still presenting a superior product to
the consumer. Labor is a major cost of production. Forc
ing tulips often involved much labor in filling flats with
soil, planting in flats, burying flats outdoors, digging flats
in cold weather and bringing them into the greenhouse,
forcing the plants into bloom, harvesting the .flowers, and
then removing the flats. If some of this hand work were
eliminated tulips could be a more profitable crop.

Experimental work at the Laboratory for Bulb Inves
tigation at Lisse, Holland (1) has shown the possibility
of precooling dry tulip bulbs at 41°F for 9-12 weeks,
planting them in ground beds, and forcing them into
flower in 6-8 weeks using a soil temperature of 55°F. The
length of the forcing period depended on variety, prior
treatment, and forcing temperature.

What does this mean to the grower? This method
would make it possible for precooled bulbs to be planted
in a bench in a 50-58°F greenhouse, flowered in 6-8 weeks
and then be followed by another crop of tulips or what
ever fits into the crop rotation.

The growing of precooled tulips has been tried experi
mentally at the Cornell Ornamentals Research Laboratory
and at several other locations the past 2 seasons and the
results were very encouraging.

Precooling Experiments at Farmingdale 1964-65
For the grower who may be interested in a quick crop

of tulips from precooled bulbs the results at Farmingdale
may be of interest. The results in 1963-64 with precooled
bulbs received from Holland were encouraging enough so
that a similar test was made in 1964-65. Because of occa
sional shipping difficulties at the docks in New York, it
was decided to compare the forcings of tulips precooled
in-Holland with those precooled on Long Island.

Tulip bulbs of 10 varieties (Table 1) were precooled in
Holland at 41° and shipped in cold storage to New York

or were sent to the Cornell Ornamentals Research Labora

tory for the 41° precooling period. The case of unpre
pared tulips "OL" arrived from Holland on October 15,
1964 and were put into 41° storage upon arrival. On Jan
uary 4 the first lot of precooled bulbs "A" arrived from
Holland. The second case of bulbs "B" arrived on Janu
ary 8. Deliveries were delayed by labor difficulties at the
docks.

Lots "OL" and "A" were planted on January 4 in stand
ard 3 inch deep flats of soil in a 58°F greenhouse. They
were planted in 3 replicates of 15 bulbs with 2 lots of 15
bulbs to a flat with flats randomly distributed on several
benches in the greenhouse. Replicas of "OL" and "A"
were in the same flats and benches but replicas of "B"
which were planted on January 9 were in flats on adjacent
benches. All bulbs looked normal and healthy when
planted.

(continued on page 2)

The Glasshouse Environ

ment in Relation to

Disease and Insects
Kenneth Baker

Department of Plant Pathology

University of California, Berkeley

This talk was given by Professor Baker at the 1965 Cor
nell Short Course. Every grower must understand these
relationships to have a successful pest control program.

Glasshouses apparently developed from the sunroom or
orangery in the eighteenth century, primarily as a means
of tempering the extremes of climate. Subsequent modi
fications in these structures have largely been made to
more effectively control the environment. Today's grower
is able with reasonable accuracy to control the air and
soil temperature, the atmospheric humidity and soil mois
ture, light intensity and duration, atmospheric content of
carbon dioxide, plant nutrients in the soil, soil pH, soil
aeration through the type of soil mix used, and other fac
tors as well. The development of the glasshouse industry,
resembling both the evolution of living things and man's
social institutions, is thus the story of the effort to control
the external environment. In that sense, we are today con
sidering one of the most successful advancing frontiers
of biology.

(continued on page 4)
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Table 1. Tulip varieties used in precooling experiment.

Variety

Apeldoorn
Bellona

Karel Doorman
K & M's Triumph
Lustige Witwe
Paris

Paul Richter
Pax

Preludium
Van der Eerden

Data were taken at time of flowering to compare vari
eties and treatments for suitability for forcing. Records
were made for each plant of date of bloom, length of stem
on day of flowering, length of stem on third or fourth day
of flowering, diameter of flower before opening and when
fully opened and condition of roots. The average results
for the 3 replicates are shown in Tables 2-11. Table 12
shows the number of days to flowering for the 10 vari
eties. In all cases "OL" refers to bulbs precooled at the
Ornamentals Laboratory on Long Island, "A" refers to
the precooled lot received from Holland on January 4 and
"B" refers to the lot received on January 8, 1965.

Table 2. Apeldoorn

OL

Date 1st bloom* 2/17

Date last bloom 2/26
Number of flowers 14
Stem length 1st day 15"
Stem length 3rd or 4th day 18"
Fl. width 1st day 1.5"
Fl. width 3rd or 4th day 2.5"
Number with good roots 15

fair roots 0
poor roots 0

13

0
2

12

2

1

"All averages of 3 replicates of 15 bulbs planted.

Table 3. Bellona

Date 1st bloom*
Date last bloom
Number of flowers
Stem length 1st day
Stem length 3rd or 4th day
Fl. width 1st day
Fl. width 3rd or 4th day
Number with good roots

fair roots
poor roots

OL

2/10 2/13 2/11

2/26 2/24 2/22

14 14 14

13" 12" 13"
y 15" 15" 16"

1" 1" 1"

2" 2" 2"
12 11 12
2 1 1
2 3 2

*A11 averages of 3 replicates of 15 bulbs planted.

In our experiment Apeldoorn precooled on Long Island
forced very well giving14 flowers out of each replicate of
15 bulbs; however, the bulbs precooled in Holland made
good roots but the tops madevery little growth. The other
varieties did not show this great difference between place
of precooling treatment.

Table 4. Karel Doorman

OL A B

Date 1st bloom 2/17 2/18 2/11
Date last bloom 2/24 2/25 2/21
Number of flowers 12 7 10
Stem length 1st day 15" 14" 14"
Stem length 3rd or 4th day 18" 17" 17"
Fl. width 1st day 1.5" 1.5" r
FJ. width 3rd or 4th day 2»/2" 2«/2" 1W
Number with good roots 13 11 12

fair roots 1 1 1

poor roots 1 3 2

*All averages of 3 replicates of 15 bulbs planted.

Table 5. K & M's Triumph

OL A B

Date 1st bloom* 2/13 2/18 2/15
Date last bloom 2/24 2/26 2/23
Number of flowers 7 8 2
Stem length 1st day 15" 14" 14"
Stem length 3rd or 4th day 17" 16" 16"
Fl. width 1st day 1" 1" 1"
Fl. width 3rd or 4th day 1.5" 2" 1.5"
Number with good roots 13 10 10

fair roots 2 3 3
poor roots 0 2 1

*A11 averages of 3 replicates of 15 bulbs planted.

Table 6. Lustige Witwe

OL

Date 1st bloom* 2/10 2/10
Date last bloom 2/23 2/20
Number of flowers 14 14

Stem legnth 1st day 13" 11"
Stem length 3rd or 4th day 16" 14"
Fl. width 1st day 1" 1"
Fl. width 3rd or 4th day 1.5" 1.5"
Number with good roots 13 14

fair roots 0 1
poor roots 1 0

*AI1 averages of 3 replicates of 15 bulbs planted.

Table 7. Paris

OL

B

2/9

2/17

15

11"

14"
1"

1.5"
12

3

0

Date 1st bloom* 2/18 2/19 2/19
Date last bloom 3/ 5 3/ 5 3/ 4
Number of flowers 13 8 9
Stem length 1st day 12" 12" 12"
Stem length 3rd or 4th day 16" 15" 15"
Fl. width 1st day 1" 1" 1"
Fl. width 3rd or 4th day 2" 2" 2"
Number with good roots 13 10 10

fair roots 1 1 2
poor roots 1 4 3

*A11 averages of 3 replicates of 15 bulbs planted.

Bellona flowered well and hadgood rootgrowth butwas
short. Karl Doorman flowered fairly well but the flowers
are too floppy to be salable. K &M's Triumph did not
flower adequately from any treatment and was very poor
from treatment "B" with only 2 flowers. Lustige Witwe
may not produce tall, very large flowers but it produced
well as in the previous year and the flowers were very

(continued on page 3)
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long lasting after cutting. The flowers from variety Paris
were of very good quality but the average production of
8 and 9 flowers from 15 bulbs precooled in Holland was
not satisfactory compared to 13 flowers from 15 bulbs
precooled on Long Island. Paul Richter produced a high
percentage of reasonably good flowers. Pax produced
good flowers but like Paris was low on production from

Table 8. Paul Richter

OL A B

Date 1st bloom* 2/12 2/10 2/10

Date last bloom 2/24 2/19 2/18

Number of flowers 14 12 14

Stem length 1st day 13" 14" 13"
Stem length 3rd or 4th day 16" 17" 15"

Fl. width 1st day 1" 1.5" 1"

Fl. width 3rd or 4th day 2" 2" 2"
Number with good roots 15 13 14

fair roots 0 1 0

poor roots 0 1 1

*A11 averages of 3 replicates of 15 bulbs planted.

Table 9. Pax

OL

Date 1st bloom* 2/13 2/11
Date last bloom 2/22 2/19

Number of flowers 13 8

Stem length 1st day 13" IS

Stem length 3rd or 4th dity 15" IS'
Fl. width 1st day 1" r

Fl. width 3rd or 4th day 1.5" 1.5'
Number with good roots 13 9

fair roots 1 1

poor roots 1 4

*All averages of 3 replicates of 15 bulbs planted.

Table 10. Preludium

OL

B

2/10
2/19

9
12"
14"

1"

1.5"
8
2

4

Date 1st bloom* 2/10 2/10 2/9

Date last bloom 2/22 2/21 2/19

Number of flowers 12 13 11

Stem length 1st day 14" 13" 13'

Stem length 3rd or 4th day 17" 16" 16'

Fl. width 1st day 1.5" 1.5" 1'

Fl width 3rd or 4th day 2" 2" 2'

Number with good roots 13 13 11

fair roots 1 1 2

poor roots 1 1 2

*A1I averages of 3 replicates of 15 bulbs planted.

Table 11. Van der Eerden

OL A B

Date 1st bloom* 2/15 2/15 2/12

Date last bloom 2/25 2/24 2/22

Number of flowers 8 10 9

Stem length 1st day 18" 17" 16"

Stem length 3rd or 4th day 20" 20" 18"

Fl. width 3rd or 4th day 2" 2" 1.5"

Number with good roots 9 9 8

fair roots 2 1 1

poor roots 3 4 6

*A11 averages of 3 replicates of 15 bulbs planted.

Holland precooled bulbs. Preludium forced well. Van der
Eerden was tall but the flowers were not bright enough in
color or large enough and the percentage flowering was
not adequate.

A similar test is being carried out in 1965-66 with the
same varieties. Also small lots of many other varieties are
being precooled and forced in benches and in pots to find
varieties suitable for bench and pot culture.

Table 12. Average* days to flower at 58°F.

Days to Flower
Variety First Last Average

Apeldoorn 38 50 44
Bellona 35 53 44
Karel Doorman 39 51 45
K & M's Triumph 40 52 46
Lustige Witwe 36 47 41
Pax 36 48 42
Paul Richter 35 47 41
Paris 43 59 51
Preludium 35 48 41
Van der Eerden 38 53 45

*Averages are of all replicates all treatments for a variety.

Grower Trials in 1965-66

Encouraged by results in Holland and in the U.S.A., a
large scale experiment is being carried out in the U.S. in
1965-66. Tulips grown in Holland were shipped to the
Cornell Ornamentals Research Laboratory on Long Island
where they were given the 41°F storage treatment. They
were removed from storage and shipped to forcers on
November 30. The bulbs should have been planted upon
arrival. Too long a delay at high temperature from the
time of precooling to planting can cause damage to root
ing or withering of flowers during forcing. It will be in
teresting to see how the precooled tupils force after ship
ping and forcing under normal commercial conditions.
The data taken by the growers is very important for the
success of the experiment.

Reference

1. Slootweg, A.F.G. and P. Hoogeterp. 1965. A few suggestions
for experimental application of the 5°C. (41°F.) treatment of
tulip bulbs. Report from the Laboratory for Bulb Investiga
tion, Lisse, Netherlands. Translated by H. M. Biekart.

Hanan and Langhans

Receive Post Award
The Awards Committee of the American Society for

Horticultural Science has selected a paper entitled "Soil
water content and the growth and flowering of snap
dragons" by Joe J. Hanan and R. W. Langhans to receive
the Society's 1965 Kenneth Post Award. This award is
for the best paper based on research completed while the
senior author was doing graduate study, and consists of
$100 which was presented to Dr. Hanan at the recent an
nual banquet of the Society.—J.G.S.
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