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Flashing Light Affects the
Flowering of Snapdragons

E. A. Maginnes* and R. W. Langhans
Department of Floriculture

Cornell University

Experiments reported by the authors (N.Y.S.F.G. Bul
letin 171) and other workers have shown the flowering of
snapdragons to respond to photoperiod. However, be
cause incandescent lights were used to create long photo-
periods the question has arisen as to whether the response
was solely a response to photoperiod or whether it was
influenced, to some degree, by heat received from the arti
ficial light source. To gain some insight into this prob
lem, an experiment was set up incorporating flashing
light. Because the experiments reported in bulletin 171
showed the number of leaves formed before flowering to
be a photoperiodic response, it was decided to use this
feature to evaluate the results of the treatments. This ex
periment also served as an evaluation of flashing light as
a means of lighting by comparing daylength extension,
breaking of the dark period with a continuous light break
and breaking the dark period with flashing light.

♦Present address: Department of Horticulture, University of Sas
katchewan, Saskatoon, Saskatchewan
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Here We Go Again! Grading
Dana C. Goodrich, Jr.

Department of Agricultural Economics
Cornell University

As one wag put it recently, "Here we go again!" He is
one of those old-line determined, more-than-slightly stub
born florists who could recall several times in the past
when a few industry spokesmen climbed the soap box to
plead for grading. His attitude, even now when the grad
ing fever with the industry is higher than ever, is still
one of complete resistance.

But fewer florists today can ignore the need for well-
conceived, strictly adhered-to standards for measuring
the acceptability of flowers in the market place. Yet, for
those who are ready to consider grading, too little infor
mation has been available on the dollars-and-cents conse
quences.

A recently reported Cornell study begins to provide
some tangible evidence of what grades can mean in the
market.1 A small group of growers and wholesalers in

1 Some Economics of Grading Cut Flowers, D. C. Goodrich, Jr.,
Cornell A. E. Res. 173, September, 1965.

(continued on page 6)

The Florida Outlook*
Stanley Smith

S S Flower Farms, Stuart, Florida

The Florida flower industry is one of economic impor
tance to our state. In taxes, payrolls, supplies and other
expenditures, over $35,000,000 is funneled into Florida
each year. More than 10,000 people are employed at the
peak of the season. Work is provided for thousands of
others through small businesses which have come into
being for the specific purpose of servicing this expanding
business of growing flowers for a world market.

To ship approximately 8 million dozen glads,
12,000,000 bunches of pompons, plus roses, lilies and as
ters each year, and other related crops, requires consider
able investment in land and equipment. In a recent sur
vey, it was found that to produce this crop, it took 450
tractors, 104 sprayers, 28 planes and mechanical dusters,

♦Presented at the 1966 Cornell Florists Short Course.
(continued on page 3)

Flowering Christmas Cactus
Russel Mott

Department of Floriculture
Cornell University

"Christmas Cactus" formerly known as Zygocactus
truncatus and also as EpiphyUum truncatum is correctly
identified by the taxonomists as Schlumbergera bridgesii.
To add to the confusion a related species often confused,
is Schlumbergera truncata the "Thanksgiving Cactus."

The "Christmas Cactus," is described as having joints
with rounded teeth on the margin; ovary 4-6 angled or
winged; anthers purplish (Figure 1).

The "Thanksgiving Cactus" differs in that the joints
are saw-toothed, the teeth point forward; anthers yellow
ish (Figure 2).

Both of these species respond to daylength and tem
perature conditions for flowering. The "Thanksgiving
Cactus" initiates flower buds sooner and produces flowers
earlier than the "Christmas Cactus" during the normal
blooming season. It has been observed when both species
are grown together at 60° night temperature, after the
normal blooming season, they will flower almost simul
taneously at or near Easter.

Temperature and Daylength
Data recorded from this work and the references are

shown in Table 1.
Plants of both species which have been grown in a cold

frame or lath house during the summer and early fall
flowered earlier than those grown in the greenhouse. The

(continued on page 5)



Snapdragons
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MATERIALS AND METHODS

Seeds of the variety Jackpot were sown on February 10,
1961 and placed at a minimum night temperature of 70°F
until germinated (March 1/61). After germination, the
seedlings were subjected to a minimum night temperature
of 60° and 9 hours of natural light daily (8 am to 5 pm)
until the start of light treatments on March 10, 1961.
From this date onward the seedlings were divided into the
following light treatments:

1. Nine hours of natural light plus flashing light 5 sec
onds per minute, 10 pm to 2 am daily (13-hour
photoperiod).

2. Nine hours of natural light plus flashing light 10
seconds per minute, 10 pm to 2 am daily (13-hour
photoperiod).

3. Nine hours of natural light plus flashing light 15
seconds per minute, 10 pm to 2 am daily (13-hour
photoperiod).

4. Nine hours of natural light plus flashing light 30
seconds per minute, 10 pm to 2 am daily (13-hour
photoperiod).

5. Nine hours of natural light plus a continuous light
break, 10 pm to 2 am daily (13-hour photoperiod).

6. Nine hours of natural light plus daylength extension,
5 pm to 9 pm daily (13-hour photoperiod).

7. Nine hours of natural light plus daylength extension,
5 pm to 2 am daily (18-hour photoperiod).

8. Check—Nine hours of natural light daily (9-hour
photoperiod).

The artificial supplementary illumination was obtained
from 60 watt incandescent lamps placed 3 feet apart and
4 feet above the pots. This produced a light intensity of
10 to 25 fc at pot level (Weston Illumination Meter,
Model 603). When the seedlings in the above treatments
attained 2 to 3 pairs of leaves (March 24/61) they were
potted (24 plants per treatment).

During the course of this experiment observations were
made on the following:

A. Days to maturity—The number of days from germ
ination and the tip of the flower spike began to
elongate.

B. Days to first floret—The number of days from germ
ination until the first floret on the flower spike was
fully open.

C. Stem length—The length of the stem from butt to
tip of flower spike, after it was severed between the
cotyledons and the first pair of true leaves, meas
ured in centimeters (1 inch=approx 2.5 cms).

D. Spike length—The distance from the base of the
lower most floret to the tip of the flower spike, in
centimeters (1 inch=approx. 2.5 cms).

E. Number of florets fully open.
F. Number of florets showing color.
G. Number of leaves—The numbers of leaves on the

stem below the flower spike, including the cotyle
dons, but not the bracts under the first florets.

H. Total weight—Weight of the stem, in grams, with
no lateral growth or leaves removed (1 oz=28.35
gms).

I. Weight less *,<$ leaves—Weight of the stem in grams
with the lower % of leaves removed (1 oz=28.35
gms).

J. S.A.F. grade—Snapdragon grades recognized by the
Society of American Florists.

RESULTS

Results of the treatments on 10 observations are pre
sented in Table 1. In order to compare the values between
treatments for a given observation the data for 8 of the
10 observations was analyzed statistically and compared
using Tukey's honestly significant difference values (hsd)
at the 5 per cent level. If the difference between two
means, for a given observation, exceeds the hsd value, the
means are significantly different.

DISCUSSION

Light Source, Heat and Flowering Consideration of the
(continued on page 3)

Table 1—A comparison of daylength extension, breaking ofthe dark period with a continuous light break, and breaking
the dark period with flashing light on the growth and development of the snapdragon variety Jackpot.

TREATMENTS'1

(13-HOUR PHOTOPERIOD)

30 sec. 15 sec. 10 sec. 5 sec.
Observations per min.° per min.D per mm.D per min.

4-HOUR
BREAK

Days to Maturity 86
Days to First Floret0 83.0
Stem Length (cm)d 92.8
Spike Length (cm) e 33.0
No. of Florets fully open* 24.9
No. of Florets showing colors 28.4
No. of Leaves11 23.8
Total weight (gms)1 40.7
Weight—Vs Leaves (gms)J 33.7
S.A.F. Grade EXTRA

88

84.7

95.5

33.8

24.8

30.5

24.6

44.2

36.0

90
84.8

93.9
32.0

26.7

31.8

25.3

44.2

35.6
EXTRA EXTRA

93
88.0
99.3

31.3

25.7

30.8

29.3

47.9
37.5

EXTRA

89

84.0

94.2

34.3

27.1

31.5

25.2

42.7

34.7

EXTRA

4-HOUR
EXT.

89

86.3

98.5

38.7

28.7

34.6

28.3

47.4

37.9

EXTRA

a—All plants received 9 hours of natural light before the various treatments.
b—Flashing light treatments were employed over a 4-hour period from 10 pm to 2 am
Honestly significant differences (Tukey) for comparison of the various values

c—hsd .05equals2.1 g—hsd
d—hsd .05 equals 6.3 h—hsd
e—hsd .05 equals 4.3 i—hsd
f—hsd .05equals4.6 j—hsd

daily.

.05 equals 5.4

.05 equals 2.0

.05 equals 8.1

.05 equals 5.8

(18-HOUR) (9-HOUR)

9-HOUR
EXT.

80

77.0

76.9

19.1

13.6

19.0

20.0
26.4

22.6
FIRST

9-HOUR
DAY

101
96.9
102.7
30.5
35.7

43.1

43.0

65.6

50.2

FANCY



Snapdragons
(continued from page 2)

number of leaves formed by the 4-hour extension (13-
hour photoperiod), the 9-hour extension (18-hour photo
period) and the 9-hour photoperiod treatments (Table 1)
would tend to suggest that temperature may have an in
fluence on the results. However, when the results of the
4-hour break and the 30, 15, 10 and 5 seconds of flashing
light per minute are considered it may be seen that light
flashes as few as 10 seconds per minute for a 4-hour break
are as effective as a continuous 4-hour break. The 10 sec

onds per minute treatment, which had the artificial light
on %th as long as the 4-hour continuous break, thus
would receive considerably less heat from the light source.
Since these treatments were all grown at the same time, in
the same location and under similar conditions (except
photoperiod), then the heat from the light source can be
considered to have extremely little or no influence on the
flowering response of snapdragons.

Ten Characteristics Observed A perusal of the results in
Table 1 shows the values for the 13-hour treatments fall
between those for the 9- and 18-hour treatments. Six of
the eight analyzed observations show statistical signifi
cance in this respect. Stem length and spike length did not
show statistical significance. The non-analyzed observa
tions, days to maturity and flower grade, followed the gen
eral trend.

The 13-hour treatments can be sorted into two popula
tions on the basis of leaf number; one composed of the 4-
hour extension and the 5 second flashing light treatment
and the other of the 4-hour break and the 30, 15 and 10
second flashing light treatments. Several of the other ob
served characteristics show this same trend, but there is
no statistical significance.

A comparison of the days to first floret and number of
leaves for the 4-hour break and the 4-hour extension

shows the 4-hour break to flower significantly sooner and
after fewer leaves than the 4-hour extension. In other

words the 4-hour break is more efficient at shortening
the time to flowering and hastening the change from leaf
bud to flower bud production. The results for the 30, 15
and 10 second flashing light treatment were not signifi
cantly different from those of the 4-hour break.

The results for the 10 observations indicate some inter

esting trends and possible commercial implications that
would appear to merit further investigation.

Florida Outlook

(continued from page 1)

560 trucks and 750 other pieces of mechanical equipment.
There is also needed for this volume, over 1,000 build

ings of various descriptions, 1,500,000 shipping con
tainers, 700 tons of craft paper, over 10 tons of rubber
bands, and 12,000,000 pompon sleeves.

Commercial Flower Growing in Florida
I would like to give some of the history of the more

important crops grown in Florida.
My visual experience goes back to 1931. My actual ex

perience started in 1937.
In 1931, there were a few small gladiolus farms that

producedfor mostly local use only during mid-winter pro

duction. There wasn't much increase in acreage until 1935
and 1936. One grower then had about 60 acres. The rapid
increase was from 1937 to 1945. By 1950, there were over
100 growers in Florida. Then a decline started in the num
ber of growers, but the acreage continued to gain. Today,
there are from 30 to 40 growers with an acreage of over
12,000. The areas are divided between the Gulf Coast and
the Lower East Coast.

The small glad farm of a few years ago, with a mule
and a few negro field hands, has developed into a real
business operation. Today's glad farms are of large acre
ages and are operated with large tractor equipment and
the latest techniques in farming operation, applying new
methods of weed control and new fertilizer and spray
programs.

The 1965 and 1966 season for the production of gladi
oli was a total shipment of 766,785 hampers, down
slightly from the two previous years. Shipments outside
of the Continental United States show an increased vol

ume yearly of gladiolus exports. The exports for the past
season were 22,500 hampers, up 3,000 from the previous
year. Distribution of this volume was 9,500 Canada;
2,500 Europe; and 10,500 for the Caribbean area.

Poms

The first experimental off-season crop of poms was
planted near Stuart, Florida, in 1942 and was partially
successful. The grower was drafted into the armed service
and not much further work was done until 1946. In 1947

and 1948, several experimental plantings were made in the
same area. In the 1949 and 1950 season, commercial
plantings amounted to two acres on the lower East Coast.
Then started a rapid increase yearly for ten years. Now
the acreage has remained about constant for several years
at 500 acres.

In the early 50's, the Florida pompon grower did not
have much technical information. The greenhouse infor
mation couldn't be used in Florida because the light inten
sity and day length was different. Varieties that did well
in greenhouses weren't the best for outside production in
Florida. By trial and error, the Florida grower, with help
from our good technical men from the North, and the
plant propagators, worked out an exceptable program.

The production of potted mums has slowly increased to
quite a sizeable volume over the last few years. Out of
State shipments this past season were 112,000 cartons.

Today's chrysanthemum operation is of a much differ
ent nature than that of just a few years ago. The growing
of pompons in Florida is still not a text book operation.
About half of the mid-winter Florida production is grown
under cloth (Saran). The two largest farms in the Stuart
area have this difference; one completely covered, the
other no cloth for the whole crop. Matter of personal
choice?

Mechanization has been the big advance in modern pro
duction—tractor mounted sterilization equipment, trac
tor-spray equipment, semi-automatic bunching machines,
field bunching, etc.

The plant breeders have given us many new varieties
that increase production and are more popular on the
present day markets.
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