
BULB FORCING

Joseph J. Maisano Jr.
Extension Agent — Horticulture

To produce quality tulips, hyacinths and
other bulbs, growers must pay attention to fine
details in their culture.

When bulbs are moved from the storage area
into the greenhouse, three details in their cul
ture should be followed to insure a first-quality
plant.

First, plants should be watered in the
morning, whenever possible. This is to allow
foliage to dry. If two waterings are necessary,
make the second application in early afternoon.
This is to minimize disease promoting conditions
on leaves and flowers. Second, forcing tempera
tures are most important. Most bulbs can be
forced between 55~65°F at night with the day
temperature not exceeding 70°F.

The following chart shows average forcing
times. It assumes that the plants are in normal
condition for forcing, i.e., that they are well
rooted and the tops have begun growth but are
not too tall. It also assumes that frozen pots
will be warmed slowly; that they will be double
watered when brought into the greenhouse; and
that some light shade will be provided for a
couple of days if the sun shines brightly.
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FUCHSIA STANDARDS IN FIVE MONTHS

WITH GIBBERELLIC ACID

James P. Stefanis and Douglas A. Bell

Fuchsia, geranium, poinsettia, coleus and
lantana are sometimes grown as standards, or in
a tree-like form, as a novelty. Growing a stand
ard often takes 12 to 18 months, considerable
labor and greenhouse space. Consequently, they
are not widely grown and they are expensive when
sold.

An excellent history and guide to the propa
gation and the culture of fuchsia has been
written by Wilson (3). He described three types
of standards: a table standard, having a bare
stem less than 12 inches (30 cm); a half standard,
having a bare stem of 18 to 30 inches (46 to 76
cm); and a full standard, having a bare stem
greater than 30 inches (76 cm). A quality fuchsia
standard should have a strong straight stem and a
dense, well-balanced head. Wilson described the
half standard fuchsia as being ideal for green
houses and for planting with summer bedding plants

A rapid production method for standard ger
anium using gibberellic acid (GA-) was reported
by Pudlo et. al. (1). Gibberellic acid has been
shown to promote stem elongation, but it also
inhibits flower initiation in fuchsia (2).
Research was conducted with GA- to develop a
production schedule, whereby fuchsia standards
could be produced more rapidly for spring sales.
Two upright fuchsia cultivars 'Winston Churchill'
and 'Black Prince' were studied. 'Winston Chur-

This article also appeared in the Florists'
Review* November 193 1981.



chill1 is a double-flowered, small-leaved culti-
var. 'Black Prince' is a single-flowered, large-
leaved cultivar.

MATERIALS AND METHODS

Rooted cuttings were purchased from a com
mercial propagator, planted„in 10 cm (4 inch)
pots and spaced 65 plants/m (6 plants/ft2) on
January 21, 1981. Plants were grown in a soil-
peat-perlite (1:1:1 by volume) medium amended
with 7-1 g/1 (12 lbs/yd^) of dolomitic limestone
and 1.7 g/1 (3 lbs/yd3) of 0-20-0. The fuchsia
were fertilized with each irrigation throughout
the study with a complete fertilizer (Peters
20-20-20, Allentown, PA) at 200 ppm N. Plants
were irrigated through capillary mats and were
grown at 16°C (60°F) nights with day tempera
tures 5 to 8°C (10 to 15°F) higher.

Table 1. Mean number of weeks from planting
until fuchsia were 70 cm (28 inches)
tall and could be pinched.

Treat Concentra Number Number of Weeks

ment tion of of Appli- 'Winston 'Black

Number GA, (ppm) cations Churchi11 1 Prince'

1 Control Control >15 13
2 50 1 >15 13
3 100 1 14 14

4 200 1 B 12

5 400 1 14 12

6 50 2 14 13

7 100 2 14 12

8 200 2 13 12

9

10

400

50

2

3

12

13

9

13
11 100 3 10 11

12 200 3 9 8

13 400 3 10 7

V )

1^

> >

These data indicate that photosynthesis will
be increased greatly by moving air at high levels
of CO2. But, equally important, Is the fact that,
as mentioned before, it will be increased by 19
to 32% at 200 ppm C02 if the air is in motion.

This reinforces the concept that C02 utili
zation is improved since the leaves are "scrubbed"
by the air.

Other advantages of HAF, as reported in pre
vious articles, include:

1. Only 1/2 to 1/3 as much power is
requ ired.

2. Moisture condensation on plants is
reduced, aiding in disease control.

3- No C0~ distribution system is required.

Waggoner, P.E., D.N. Moss and J.D. Hesketh.
1963. Radiation in the plant environment
and photosynthesis. Agron. J. 55:36-39.

Other articles on HAF have appeared in this
newsletter in Nos. 26 (Jan. '69), 32 (Jan. '70),
34 (May '70), 56 (Jan. '74), 87 (July '78), 91
(Apr. '79), 97 (Feb. '80), 98 (Mar. '80), 102
(Nov. '80) and 107 (Sept. '81).
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Figures 1 and 2. Horizontal air flow in a
single house may not be as dintinct as in
gutter-connected houses. Figure 1 shows the
coherent air mass moving down the right side
of the greenhouse. In Figure 2 the leading
edge of the returning smoke is less distinct
since the jets from the HAF fans are sending
some smoke ahead of the main mass of moving
air. Air movement was estimated at 80 feet
per minute using six 18" fans in a 178 x 42'
greenhouse.
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On February 13 the plants were graded; only
cuttings that were 8 to 11 cm (3 to k inches) and
had five to six pairs of fully expanded leaves
were selected. There were 13 treatments of both

cultivars with five plants/treatment randomized
on the bench (Table 1). In addition to a control,
plants were treated with a 50, 100, 200 or 400 ppm
GA^ solution. The foliar applications were made
to run-off to the upper 5 to 10 cm (2 to h inches)
of each plant one, two or three times on February
13, February 20 and February 27. A wetting agent
{]% solution, Tween 20) was added to the GA_
solutions at the rate of 33 ml/1.

Figure 1. 'Black Prince'
sprayed with 400 ppm GA3
at weeks three, four and
five after the rooted
cutting was planted.
Photograph taken at week
seven when the plant was
70 cm (28 inches) tall.



Stakes were placed in each pot one week after
the first GA-, application and the plants were tied
as needed. Lateral branches were removed as they
developed, but the foliage at each node was not
removed until the end of the study.

When the fuchsia were 70 cm (28 inches) tall
(Figure 1) the terminals were pinched, the plants
were transplanted to 17 cm (6 1/2 inch) azalea
pots and they were spaced 11 plants/m2 (1 plant/
ft ). Plants were then grown on expanded metal
benches and irrigated overhead. Three weeks
later they were moved to their final spacing
of 3 plants/m2 (1 plant/4 ft2); the lateral
branches, which were developing into a head,
were pinched a second time.

RESULTS AND DISCUSSION

Plants generally reached the transplanting
and pinching stage (70 cm tall) faster when the
GAt concentration and the number of applications
was increased (Table 1). There were some culti-
var differences. 'Black Prince' grew fastest
when treated three times with 400 ppm GA,. A
concentration of 400 ppm caused some necrosis on
'Winston Chruchill1 and slightly checked growth;
the meristem was damaged visibly on at least
four plants. 'Winston Churchill1 plants grew
faster and were not damaged when treated three
times with 200 ppm GA?. A fourth application
might have increased growth further, but this
was not tried.

Foliage of both cultivars became chlorotic
when GA3 was applied two or three times at con
centrations of 200 or 400 ppm. The leaves
returned to their normal color within two to

three weeks after the last GA^ application.
These leaves were also removed from the main

stem at the end of the study to make the stem
more visible.
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From this graph, the increase in photo
synthesis was estimated as follows:
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HORIZONTAL AIR FLOW WITHOUT C02
Jay S. Koths

Extension Floriculturist

Carbon dioxide is a very good investment on
most crops in northern greenhouses. But some
growers still do not provide it for their crops.
If they don't, should Horizontal Air Flow (HAF)
be used?

The greenhouse atmosphere is rapidly
depleted of CO2 during daylight hours. A
closed greenhouse will have in excess of 350
ppm CO2 at dawn since the plants and the soil
flora and fauna have been respiring all night.
With light, the plants fix this C02 in photo
synthesis and rapidly decrease the level to
330 ppm, normal in outdoor air. The level
will further decrease to below 200 ppm at
which time photosynthesis is slowed to the
point where some crops cease to produce as
much photosynthate as they use up in respira
tion .

Dr. Paul Waggoner (1963) published some
data on the efficiency of photosynthesis in
static vs. moving air on cane. He found that
it proceeded 20 to 32% faster at a C02 level
of 200 ppm in turbulent air than it did in
static air. This rate in turbulent air at

200 ppm was the same as 300 ppm in static air.

At higher levels of C0~ the rate of
photosynthesis may be increased proportion
ately more by air turbulence. The graph on
page 15 was photocopied in the early 1960's
but the source was lost. If someone recog
nizes the data, PLEASE LET ME KNOW.
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On May 8 'Winston Churchill' standards,
which had received three applications of 200
ppm GA^, averaged 95 cm (37 inches) tall and
had an average head diameter of 50 cm (20
inches). 'Black Prince' standards (Figure 2)
which had received three applications of 400
ppm GA3 averaged ]0k cm (*tl inches) tall and
had an average head diameter of 69 cm (27
inches).

The production time for fuchsia standards
can be reduced considerably. Standards can be

Figure 2. 'Black Prince' on May 8 (week 15)
which had been sprayed three times with 400
ppm GA^ at weeks three, four and five.
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grown from rooted cut
less than five months

bark, giving them the
Internodes were longe
stems were straighter
are grown for 12 to 1
large wel1-branched h
are needed. In this

was made 21 days afte
Apri1 1. After Apri 1
only once; they were
when they were about
The plants from the b
cultivars began flowe

tings for spring sales in
All plants had formed

appearance of a small tree
r in GA? treated plants and
than most standards which

8 months. To produce a
ead, at least two pinches
study, the second pinch
r the first pinch until
1, branches were pinched

too weak and they broke
30 cm (12 inches) long,
est treatments for both

ring approximately May 15.

To grow salable standards for Mother's Day,
standards should be started about January 1 and
the second pinch should be given no later than
March 15- If a larger or more dense head is
desired, it seems that plants should be started
in December and given a third pinch before March
15- However, this was not done in this study.

Plants were finished in 17 cm (6 1/2 inch)
azalea pots. The medium frequently dried and
plants wilted. Occasionally plants fell
because they were top-heavy, even though they
were well staked. A 20 cm (8 inch) or larger
pot size would be better for fuchsia standards.

The time required to produce fuchsia stan
dards can be greatly reduced by using GAo without
sacrificing quality. It appears the labor
required to train and stake standards also can
be reduced considerably. Standards grown with
GA3 also have a straighter stem than is usually
found on fuchsia standards grown over longer
periods of time. Further research is needed
to determine cultivar differences, which appear
to be considerable, and to develop more precise
production schedules. However, treating fuch
sia with GAo appears to be an excellent way of
reducing the production time and lowering the
cost of growing fuchsia standards.
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