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Assuming that house plant lovers have sufficient
interest in bromeliads as indoor plants, two problems
exist for the commercial producer: (1) failure to
come true from seed and offshoots and (2) imprecise
flowering times. If clonal selections are purchased,
the first problem may be avoided. It is regrettable
that information is not available regarding "better"
clones and varieties, or their distributors. However,
there is a partial solution for imprecise flowering
times. Some bromeliads flower once a year, during
the same season, but others grow for years with
only vegetative increment. This irregular flowering
may be corrected by several inducing techniques.
The commercial grower could benefit greatly by
year-round and holiday sales.

Commercial pineapples are frequently subjected
to chemical flower induction and the family as a whole
is easily managed by this method. Fertilization is
stopped three months before induction (Sheehan and
Conover 1973) and only healthy plants large enough
to flower are used. Careful handling when removing
algae and rinsing cups is necessary to prevent
damage to leaves and the growing point. Foliar
spray and "well-drench" methods are used, the
former requiring a dry surface. Long and short
day species exist and conditions may be so con
trolled as to sustain vegetative growth until induction.

Recently much experimentation has been done with
Omaflora (Beta-hydroxyethylhydrazine-BOH). Evi
dence of leaf burn at dosages above 2500 ppm occurred

f f

Black Leg—This disease is caused by a fungus,
Pythium sp. While more devastating in the cutting
bench, it can also attack young plants. The young
plants are attacked first at the base of the plant which
rots rapidly. The rot soon spreads to the branches
and leaf petioles and the affected parts blacken,
shrivel and rot. Pythium produces a soft stem rot
in contrast to the dry stem rot produced by X,
pelargonii. Stems attacked by Pythium usually
are a shiny coal-black color.

CONTROL: Pythium is spread primarily through
the use of infested media in the cutting bench and
potting soil. Pasteurize aU mixes and materials
used in producing this crop. If Pythium appears
on the plants after potting, apply a drench of Truban
or Dexon, used according to manufacturer's direc
tions.
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causing a black, sharply limited discoloration. The
stem rapidly blackens and shrivels into a dry rot
leaving the fibers and epidermis intact.

CONTROL: There is no known chemical control

for this disease. If it appears in the greenhouse,
the infected plant should be removed immediately
to limit the spread of the disease. A report in the
Ohio Florist Association Bulletin (l/74) makes four
suggestions which may be helpful: (1) Only cultured
indexed cuttings should be used, (2) Night tempera
tures above 71°F predispose them to infection, (3)
White fly will spread the infection, and (4) Watering
with spaghetti tubes and keeping the foliage dry will
greatly reduce and may eliminate any spread.

Pythium Black Leg on geranium.
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with Billbergia pyramidalis during experiments by
Catliey and Taylor (1972). The well-drench technique
was used (fill the rosette "well" with solution) with
severe injury to the growing tip occurring at concen
trations above 2500 ppm. Flowering occurred in 28,
32 and 40 days when grown in temperatures of 60, 65
and 70 respectively. Smaller dosages at intervals
did not encourage flowering. Omaflora was less
effective as a foliar spray. It promoted flowering
at 5000 ppm with some leaf damage. Death to the
growing tip resulted above concentrations of 10,000
ppm. In an earlier article on the same topic, Drs.
Cathey and Downs pointed out that photoperiod need
not be controlled after induction (1965).

Calcium carbide (1 tsp/gal) dissolved in water,
and added to the tube after fizzing stops, prevents
two difficulties despite its success in inducing
flowering (Graf 1963)—scales may become clogged
and an unsightly white precipitate remains. The
gas released upon hydrolysis is acetylene, while
with BOH it is ethylene.

The apple-in-the-bag method leads to initiation
in six to fourteen weeks (Milstein 1971), the initiator
being ethylene released by the apple. The plant is
drained and placed in a transparent, airtight plastic
bag with a large, ripe apple for four or five days
after which time the fruit is removed and water

replaced.

The exact biochemistry of flower induction is not
known, although it is strongly suspected that the two
aforementioned gases stimulate inhibitory concen
trations of the auxin, indole acetic acid, halting vege
tative growth (Gruelech 1973). Subsequent evidence
indicates that ethylene, which is also a natural plant



"phytohormone," is in turn controlled by auxin
levels in the plant (Gruelech 1973). The Pineapple
Family is unique in this promotion of flowering,
since every other plant group is inhibited from
flowering by artificial ethylene induction (Gruelech
1973).

Claims have been heard from time to time that
flowering can be encouraged by growing plants dry,
particularly with the popular Aechmea fasciata.
One must question the practice of subjecting plants
to conditions other than those optimal for the photo-
synthetic and respiratory processes of growth.
Wood smoke, auto exhaust, smog, herbicides and
auxins such as 1-Napthalene Acetic Acid and 2,4-
Dichlorophenoxyacetic Acid have occasionally pro
moted flowering (Cathey and Downs 1965).

Results obtained by Cathey and Taylor (1972) were
as follows: Flowering was promoted in the dosage
range tested (500-10,000 ppm) with leaf damage only
at 5,000-10,000 ppm; none flowered below 500 ppm
although the "red lips" of Neoregelia carolinae
1variegata' were darker and prematurely formed.
Like Omaflora, ethephon proved less effective
applied as a spray. A concentration of 2500 ppm
was necessary for flowering. Unlike Omaflora,
no tip or leaf damage was severe enough to
noticeably detract from the plant's appearance,
even at 10,000 ppm.

Utilizing Billbergia pyramidalis, Cathey and
Taylor (1972) also noted the following results with
the spray method. Age of the plants greatly influenced
the effectiveness of foliar sprays. Offshoots treated
prior to severing from the mother were unresponsive.
Partially-developed offshoots were erratic in forming
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GERANIUM BLACK LEG - Bacterial Blight or Pythium

R. W. Judd, Jr.
Extension Horticulturist

Black Rot or Black Leg—Both of these diseases
caused the death of many geraniums in Connecticut
last year. With the increasing costs of production,
growers cannot afford losses, either large or small.
The following is a description of each and suggested
control measures.

Black Rot—Bacterial Stem Rot and Leaf Spot, or
Bacterial Blight are one and the same and caused by
Xanthomonas pelargonii. Leaves infected by this
organism exhibit two types of symptoms. The first
is small round or angular water spots on the under
side of the leaf. After 2 to 3 days, well-defined,
sunken and then necrotic spots develop about 2 to
3 mm in diameter. Wilting and death of the leaf
usually follows. The bacteria from these spots
may spread to other leaves, if watered overhead,
or may move through the petiole into the stem and
throughout the entire plant.

The second leaf symptom is wilting. The wilt
occurs at the margin of the leaf while the petiole
remains turgid. Infected areas of the leaf rapidly
die in angular or pie-shaped areas bounded by veins.
The affected leaves may drop off immediately or
hang on the plant for a week or more.

The stem rot symptom is where the disease gets
its common name. It is caUed "black rot" by many
growers. The vascular bundles in the stems and
branches, if infected, turn brown to black. The
bacteria then infect the pith and cortex of the stem
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flowers. Only developed offshoots (actively growing
with visible well and clasping leaves) responded as
mentioned previously. It was similarly concluded that
effectiveness is proportional to size of the specimen
since the amount of spray necessary to cover the
plant increases significantly with increased plant size.

Experiments with much weaker concentrations of
Ethrel (Cathey and Taylor 1972) applied to plants
which were in plastic bags indicated that much of
the chemical is lost to the air and that perhaps
flowering occurs at much lower concentrations
than previously indicated.

Finally, it was concluded that erratic results
(Cathey and Taylor, 1972) may be experienced when:
(1) fertilization is not withheld for a sufficiently long
period beforehand, (2) plants are not mature enough,
(3) photoperiod is not adjusted beforehand, (4) the
chemical solution stands before use for a period of
over 24 hours, (5) plants are not cleansed of algae,
or (6) multiple sprays at lower concentrations than
2500 ppm (1000 ppm for Aechmea and Ananas) were
employed.

Tests in the UConn greenhouses have been con
ducted using ethephon (Florel or Ethrel). The tech
nical name is 2-chloroethane phosphonic acid (active
ingredient 3.9%). Severed pups have been repotted
and grown in conditions identical to those of the
mother plants for seven months. The potting mix
is coarse perlite (1 part), sandgrit (1 part), leaf
mold (1 part), fir-bark chips (2 parts) and sphagnum
peat (2 parts). No limestone was added because its
need has not yet been ascertained. The pH is 4.5 with
most of the acidity derived from the 3.2 peat. This
may be too low although the plants are epiphytes.



Since repotting, many specimens have acquired a
vigorous appearance along with throwing pups, and
several flowered within a month after detachment

from the mother plant. However, repotting took
place during the last week of March and the influence
of daylength is plausible.

Forty-two plants of four different species were
given "well drench" treatments—16 Billbergia 'Santa
Barbara,' 8 Vreisia 'Foster's Favorite,' 10 light-
green Aechmea sp., and 8 very large yellow-green
Aechmea sp. These were paired up according to size
and visible age, which ranged from immature to a
size identical to mother plants.

Induction was on October 28 at 11:00 a.m. on a

sunny morning with greenhouse temperatures at
65-70°F. Florel was diluted with lukewarm water
to a concentration of 3000 ppm. Forty ml. was
poured into each "well" with the exception of the
large Aechmeas where 120 ml. was given.

Fertilization was not withheld nor was photoperiod
controlled. All plants appeared healthy and no
flowers were visible when the chemical was applied.

After six weeks, the best results were evident on
the smaller Aechmeas and Vreisias. Out of eleven
induced plants, one small one failed to flower. Out
of seven controls, two flowered. It is reported
(Cathey and Taylor, 1972) that both the genera Aechmea
and Vreisia are winter flowerers (short-day plants).
This may deter the results of the study although in
four cases two "sister" plants (off of the same mother)
of comparable size were paired with the control showing
no flower while the induced plants sent up glorious
spikes. It would appear also that the chemical is not
translocated from one pup to another.
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The eight larger Aechmeas showed less successful
results with three inductions out of four failing
although no controls flowered either. Billbergia
'Santa Barbara' is a long-day plant (Cathey and Taylor,
1972) and it alone produced negative results after
treatment. Out of the eight induced, two formed
flowers; out of eight controls, two flowered. The
flowers, although induced to form a recognizable
shape and spike, remained inside the "well" and
aborted before maturation.

These results indicate that: (1) since flowers were
observed at the four-week post-treatment stage, more
rapid induction is possible than that observed by
Cathey and Taylor (1972); (2) concentration, at least
with Billbergia 'Santa Barbara' should be reduced to
2500 ppm; (3) very probably the chemical is not
translocated from pup to pup when they are on
either side of a mother plant; (4) photoperiod may
be important, as concluded by Cathey and Taylor
(1972) although withheld fertilization may not; (5)
significantly larger specimens may require much
larger amounts of the chemical for induction to
occur; (6) most important, I believe, are the two
cases in both Vreisia and the smaller Aechmeas

where one treated "sister" plant flowered while the
control did not. To confirm the reliability of this
method of induction, plans include treatment of all
species at a local retail shop. Truly, treatment
with ethephon deserves further trials by green-
housemen and researchers during both long and
short days so that more evidence may be accumulated.
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