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Pennsylvania's Certified Geranium Program discussed by growers and plant
pathologists. Left to right — Fowler Strang, Zieglerville; Finley Negley, Pa.
Dept. of Agriculture; Henry Whalen, Drexel Hill; Dr. James Tammen, Penn State.
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Attention—Flower Growers

Southeastern Pennsylvania

Penn State Greenhouse Operators Management Clinic
February 29, 1968 9 A.M. to 4 P.M.

Community Meeting Room, Plymouth Meeting Mall,
Plymouth Meeting, Pa.
Theme: Making Profitable Management Decisions
Program:
9:00 A.M. Managing Your Business for Profit —

Dr. Jay Anyon, Wharton School of Fi
nance and Commerce, University of
Pennsylvania

Why Do Prices Vary?
Alvi Voigt, Extension Economist in Mar
keting

Determining Production Costs —
Wayne Kelly, Extension Farm Manage
ment Specialist

Noon Lunch (on your own in the Mall)
1:30 P.M. Budgeting for Profitable Decisions —

Fred Hughes, Project Leader, Farm
Management Extension

Using Computer to Plan Profitable Green
house Operations —

Dr. Virgil Crowley, Extension Farm
Management Specialist.

Registration Fee — $5.00 payable to Pennsylvania
Flower Growers

Send to James K. Rathmell, Jr., Floriculture and Nur
sery Agent
400 Markley St., Norristown, Pa. 19401

DIQUAT FOR WEEDS IN ROSE BENCHES

Marty Yeatman of P.J. Yeatman's Sons, Kennett
Square, passed this information on concerning his ex
perience with Diquat for controlling weeds and grass
in rose benches — "We have used Diquat for weeds
in rose benches and also in the aisles with splendid
results. Except for some yellowing of the lower leaves
of Pink Sensation up to a height of 2 feet, we have
seen absolutely no damage at all — we were careful
not to spray the chemical on the rose foliage.

Diquat was applied thru our spray system at the
rate of 2 pints to 100 gallons of water with 5 ounces
of spreader. Whether the spreader was necessary, I do
not know, but we had better coverage with it."

Editor's Note — Diquat will kill any plant parts
containing chlorophyll; therefore, it can be applied
with safety to plants with woody stems only. Contact
your extension specialist before you treat any flower
crops with herbicides.

ADDITIONAL INFORMATION

ABOUT CALCIUM NITRATE AND

FAST-CROP POT MUMS

May I call your attention to the omission of in
formation on calcium nitrate calculations in the pot
mum article in PFG Bulletin 200. We used technical
grade calcium nitrate Ca^O.t^-lI^O which is only
11.8 percent nitrogen. The technical grade calcium
nitrate was used to avoid ammonical forms of nitrogen
which are usually present in the fertilizer grade but
which are usually not reported as ammonical nitro
gen. The fertilizer grade calcium nitrate has a higher
percent usually about 15.5 nitrogen because it is made
by treating limestone with synthetic nitric acid until
it dissolves and then neutralizing with ammonia. A
double salt separates with the composition 5 Ca-
(N03)2, NH4NO:{ - lOHoO. Before bagging, it is par
tially dehydrated and pelleted by melting and spray
ing in dry air. It does not become sticky until fully
hydrated. After that, if exposed to the air, it may com
pletely liquify. The ammonia and the drying raise the
technical grade 11.S to 15.5 percent in the fertilizer
grade. Actually pure anhydrous salts of calcium ni
trate contain 17.1 percent N but the accepted average
is 15.43 or usually rounded off to 15.5 percent N.

Therefore, our values are correct and 680 grams
of technical grade (11.8 percent) calcium nitrate in 100
gallons of water does provide 200 ppm of nitrogen in
solution. However, 18 ounces of fertilizer grade (15
percent) calcium nitrate produces a solution of ap
proximately 200 ppm of nitrogen.

I should have changed our values to the com
parable fertilizer grade rates for the commercial
grower or else 1 should have indicated what grade of
calcium nitrate we used. 11 a grower uses the fertili
zer grade at our recommended 680 grams per 100
gallons, the solution will contain approximately 225
ppm nitrogen, probably not enough over our recom
mended 200 ppm to be critical.

Dr. John W. White
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GERANIUMS

MONEY IN GERANIUMS
Alvi O. Voigt

Agricultural Econom ics
Extension Section

When Dong Dillon, Prexy of the PFG, made his
opening remarks on the afternoon of Plymouth Meet
ing Geranium Clinic they went something like this,
"Either there's a lot of money in the geranium grow
ing business — or else there's too much competition."
Doug was referring to the huge attendance at an area
meeting. Almost two hundred people turned out. Is
the geranium a moneymaker? This question wasn't
specifically answered, but some "pulse" was taken of
Pennsylvania's southeast geranium growers who at
tended.

Production Increasing
Of twenty-six growers replying to an inquiry of

their geranium growing area, fourteen — more than
half — had increased geraniums from 1966 to 1967.
The remaining growers stayed with the same area.
On the surface, the answers point to an expanding
industry. But — questions must be raised such as
"Are the growers who answered typical of the in
dustry?" and, "Is this 1966-67 comparison (increase)
an average annual situation — could it be better — or
perhaps poorer — than other years," and, "Will the
market take supply increases with little or no price
decrease?"

Prices

Four-inch geraniums are the most common size.
More growers sell more four-inch geraniums than any
otlier kind. Even with such standardization, however,
there is at least a fifty per cent variation in price, both
at the wholesale level and at retail. Notice that the

Price of 4" Geraniums, Plymouth Meeting,
November 8, 1967

Wholesale Retail

Average Range Average Range
49% 0 40-600 78*f 650-$l.OO

wholesale price ranged from 40 to 60 cents, a fifty per

cent variation from lowest to highest. The average
wholesale price of 491/, cents almost exactly equalled
a "mostly" price of 50 cents. We can conclude that
50 cents is a pretty good idea of the wholesale price
in southeast Pennsylvania, even with the wide range.

At retail the 4'/ geranium averaged 78 cents,
ranging from a low of 65 cents to a high of one dollar.
A wider price range is expected at retail, naturally,
because of more variable conditions in markets. The
average price of 78 cents was close to a "mostly" price
of 75 cents. Most (almost half) of the growers pegged
their 4" geraniums exactly at 75 cents at retail, but
the weight of other growers is pulling the average
price closer to 80 cents, the next five cent increment,
because the computed average was 78 cents.

Chain Store Prices

Interestingly enough, the growers were asked to
separate their "regular" wholesale price from a chain
store price. Eight growers replied — four of the eight
had different (lower) prices to chains, the other four
had the same price with chains as with other whole
sale customers. The average of all eight growers was
49 cents "regular" wholesale, and, 45x/.> cents for chain
customers, or, a 3\t> cent differential favoring chains.

Other Geranium Sizes

Prices of other geranium sizes were also obtained.
The following table provides the results:

Wholesale

Average Range
2%" 14.50 12-17 Y4
3" 28.80 22-350

Several growers sold 3" geraniums 3 for $1.00
which, if excluded, would have raised the average
retail price for 3" geraniums from 44.9 cents to 48.9
cents. The multiple price sells more units but at four

(Continued on page 5)

Retail

Average Range
44.9^ 33-590
27.1c 25-350



GERANIUM
DISEASES

Les Nichols

Plant Pathology Extension

BOTRYTIS BLIGHT
One of the most common diseases of geraniums is

Botrytis blight. It is caused by the fungus, Botrytis
cinerea, the common gray mold which attacks many
floricultural crops. The fungus grows best at a tem
perature range of from 45 to 60°F. Its spores are
developed under cool, moist conditions and to invade
a plant it requires free moisture on the tissue it is at
tacking for 8 to 12 hours. It may attack dead tissue
or live tissue that has been injured or weakened or
has become aged. A severe outbreak of the disease
may start as follows. Stubs on the stock plants left
after the cuttings have been taken are invaded by
Botrytis. Under the cool conditions and high humidity
found down under the thick foliage of the stock plants,
a mass of spores is produced on the surface of the
stubs. Viewed under the microscope it is seen that the
spores are borne on branches of the fungus threads or
mycelium like bunches of grapes Fig. 1. This cluster
ing of the spores is the basis for the name Botrytis
which is derived from the Greek word 'botrys' mean
ing cluster of grapes. The individual spores are oval in
shape and are very light. With changes in relative
humidity around the plant the spores are released and
are carried in the air currents to the flowers which
may become infected if water stays on them for 8 to
12 hours. Regardless of whether they are infected or
not, the aging petals fall to the leaves and if moisture
is present for a long enough period, the leaves be-

Figure 1. Diagram of Botrytis Spores on branches of
Fungus Mycelium

Figure 2. Botrytis Spores are trapped by hairs on stem of
geranium cutting.

come infected. In both eases, infection of the flowers
and of the leaves, more spores are produced to add to
the thousands formed on the stubs and on bits of dead
tissue of leaves, leaf scales and petals on the soil under
the plants. Many of the spores are lodged on the hairs
on the stems Fig. 2 and when more cuttings are taken
and are stuck in the rooting medium, the moist con
ditions are ideal for infection and severe losses of the
cuttings results Fig. 3.

Preventive measures are the best means of com
bating the Botrytis fungus and preventing losses of
cuttings and plants. Since the fungus grows best at
cool temperatures growing the stock plants at a day-
lime temperature range of from 60 to 65°F will be
unfavorable for the growth of the fungus. Since high
humidity is needed for the development of the spores,
we can space the plants to allow for better ventilation
around them and if necessary use fans to increase the
circulation of air in the house. The water on the plants
which is an ideal condition for infection may be
avoided by careful watering and by preventing con
densation on the plants by proper venting and heating
in the evening when the outside temperatures fall. A
regular cleanup of plant debris in the greenhouse and
keeping the (lowers picked from the stock plants will
do much to reduce the numbers of Botrytis spores in
the air of that house. Finally to prevent spores from
infecting the leaves, stems, and flowers we can spray
with an effective fungicide such as captan or zineb.
In spraying we apply a thin protective layer of the
fungicide to all portions of the plant so that the ger
minating spores will be killed before they can pene
trate the plant tissue. A new and extremely effective
means of applying a layer of fungicide to the hard-to-
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Figure 3. Severe loss of geraniums during propagation
infected with Botrytis.

cover parts of geranium stock plants is by thermal
dusting. This involves the subliming of Termil, a
tablet form of Daconil, on an alcohol burner of the
type developed by Bob Oglevee of the Oglevee Floral
Company. While Termil is very effective for the con
trol of Botrytis in general, the present label for the
material specifically states that it is for use on ger
aniums only. A revision of the present label is await
ing approval by the USDA. The revised label suggests
the use of Termil as follows:

Eoliage and Blooms
African Violet

Alyssum
Azalea

Celosia

Chrysanthemum

Foliage and Blooms
Fuchsia

Hydrangea
Poinsettia

Rose

Salvia

Snapdragon
Verbena

Zinnia

Slight injury has been reported on the blooms of
several petunia varieties, balsam, and fibrous begonias.
Data on blooms only column are still lacking.

It has been reported that researchers at one
university used Termil 40 consecutive days and no
injury was reported except on a few petunias. How
ever, until a revision is made on the label by USDA,
the recommendation will remain the same — geran
iums only.

Foliage Only
Ageratum
Aster

Balsam

Begonia
Caladium

Foliage only
Coleus
Delphinium
Lobelia

Petunia

Primrose

Orchids (Cattleya)

WATCH FOR

GERANIUM RUST

Figure 1. Symptoms of Geranium Rust on upper surface
of leaf

Figure 2. Symptoms of Geranium Rust on lower surface
of leaf.

Geranium rust, a serious disease caused by the
fungus Puccinia pelargoniizonalis, was first found in
Africa a number of years ago. It was found later in
Germany, France, Switzerland, New Zealand, and
Australia. Most recently is was found in Hawaii. In
the fall of 1967 it was reported in the north coastal
counties of Monterey, San Mateo, Santa Cruz, San
Francisco, Contra Costa and Marin. Infections were
found on Pelargonium zonule, a garden geranium in
door-yard plantings and a few oranmental nurseries.
No rust has been found in the southern counties where
the commercial geranium cutting industry is located.

(Continued on page 7)
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CYCOCEL FOR HEIGHT CONTROL

OF FAST-CROP SEEDLING GERANIUMS

Jay Holcomb and Dr. John White

Penn State University

In 1964 Dr. John Mastalerz and Dr. White began
advocating high levels of watering and fertilization
to get increased growth and better quality pot mums.
Since that time, the watering and fertilization of pot
mums has been completely automated. One of the
objectives of this experiment was to determine if the
geranium was adaptable to automatic watering and
fertilization. Cambell and Love reported, in an un
published article, that there was a reduction in the
length of the main shoot and an increase in the basal
branching as well as earlier flowering in "Nittany
Lion Red" when the plants were treated with Cycocel.
Several investigators have reported that "Nittany
Lion" grows too tall for an acceptable 4 inch pot
plant. The primary objective of the experiment was
to determine if automatic watering and fertilization
would promote rapid growth while using Cycocel to
prevent excessive tall growth.

The experiment was conducted using six varie
ties, "Nittany Lion Red" and five introductions from
Pan American Seed Company "Rose", "Dark Salmon",
"Coral", "White" and "Scarlet". The plants were
grown in a 2:1:1 (soil-peat-perlite) soil mix which was
supplemented with 8 ounces of dolomitic lime and 8
ounces of superphosphate (0-20-0). The soil mix was
steamed at 160°F for a half hour. The seeds were

sown February 4 on a thin layer of finely ground
sphagnum moss covering the soil mix in market trays
which were placed in chambers where they received
1,000 foot candles of fluorescent for 18 hours a day.
The temperature was maintained at 60°F during the
night and at 70°F during the day.

The "Carefree" varieties averaged 80% germina
tion and the "Nittany Lion" averaged 70%. The seed
lings were transplanted on February 17 to 2]/^ inch
peat pots and placed on greenhouse benches where
they received natural sunlight. The temperature was
maintained at 60°F during the night and 70-75°F dur
ing the day. Beginning two weeks after transplanting
the seedlings were fed with 20-20-20 at 1 pound per
100 gallons once a week until repotting. On March
23 the geraniums were shifted to 4 inch pots where
they remained until harvest. Automatic watering and
fertilization was begun on April 4. Each plant re
ceived six ounces of fertilizer solution composed of
200 ppm nitrogen and 200 ppm potassium daily until
mid-May when the frequency was increased to twice

daily. April 4 was also the beginning of Cycocel treat
ments: #1 Control-no Cycocel was applied. #2-Cy
cocel drench at 1,200 ppm. #3 - Cycocel drench at
2,400 ppm. #4 - Cycocel foliar spray at 1,200 ppm.
#5 - Cycocel was applied daily in the irrigation solu
tion at 20 ppm so the total in 2 months would be
equal to a 1,200 ppm drench. #6 - Cycocel was ap
plied in the irrigation solution at 40 ppm so that the
total would be equal to a 2,400 ppm drench.

A dexon-terrachlor drench was applied as a pre
ventative against pythium and rhizoctonia infection in
the culture of these seedlings.

The date that the first floret of the first inflores

cence was open was recorded, and the plants were
harvested when the first floret of the second inflores

cence was open. The fresh weight and the total height
were measured and the total number of nodes
counted.

The results of the height measurements are pre
sented in Table 1. In general the control was the

TABLE 1. Effect of the Cycocel treatments on the height (in
inches) of the various seedling geranium varieties.

Nittany
Lion Scarlet White Coral Rose Salmon'

#1
Control 18.8 16.3 16.0 c 19.2 18.2 c 16.0

#2
Drench 1200

ppm CCC 14.0a 13.6a 12.6a 16.5 be 15.7 13.3

#3
Drench 2400

ppm CCC 13.7a 12.2 12.2;. 14.8a 13.9a 12.7

#4

Spray 15.3 b 14.4ab 14.6 b 15.4ab 16.4 b 15.2

#5

20 ppm
everyday 15.9 be 14.3ab 15.2 be J7.1 c 17.5 c 14.3

#6

40 ppm
every clay 16.5 c 15.0 b 15.0 be 15.7ab 14.8ab 15.1

Letters represent results from Duncan's Multiple Range Test
at the 5% level. Height followed by the same letters are not
significantly different.

'F value for height was non-significant when determined by
analysis oi variance.
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