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Breeding Research on Geraniums from seed. Left — tall bedding plant type;
Right — Dwarf Inbred; Middle — Their semidwarf F, Hybrid which is adaptable
to Pot Plant Culture. These plants represent research results by Robert Hcnault,
a graduate student in Genetics and Breeding working with Dr. Richard Craig.
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News from SAF

EXPERIMENTAL MARKET NEWS SERVICE

LAUNCHED

The industry's producers, shippers, wholesalers
and retailers can now obtain information on prices
and market conditions at the San Francisco wholesale
market — and on prices and shipments of five major
crops in California's Central Coastal Section, an
nounces James Vosters, Chairman, Research 6c De
velopment Committee, Society of American Florists.
Daily experimental reporting by the U.S. Department
of Agriculture of market information on roses, carna
tions, gladioli, standard chrysanthemums, and pom
poms in these areas began early in December.

"Market news reports provide both buyers and
sellers with information needed to make more effec
tive marketing decisions," points out Mr. Vosters. SAF
urges all industrymen who wish to receive the cut
flower reports regularly to write to: A. M. McDowell,
Federal-State Fruit and Vegetable Market News Ser
vice, 727 Appraisers Bldg., San Francisco, Calif. 94111.

USDA will be reimbursed by Florists' Transworld
Delivery Assn. for the cost of the pilot market news
service. A survey of the feasibility of market news
service on cut flowers, financed by FTD, was made by
USDA's Consumer and Marketing Service earlier this
year. The pilot market news project was initiated to
determine the value of such a service to producers,
shippers, wholesale receivers, and retailers of cut
flowers.

Federal-State Market News Service, administered
by USDA's C&MS in cooperation with state agencies,
has reported prices, shipments, and market conditions
for most major agricultural products for over fifty
years. Market news reports are disseminated nation
wide on a 20,000-mile, leased-wire system. The Fed
eral-State Market News office in San Francisco which

reports the fruit and vegetable market will handle the
experimental service on cut flowers.

SAF WORKMEN'S COMPENSATION PROGRAM

PAYS 32.85% DIVIDEND

A dividend of 32.85% was declared for participants
in the Society of American Florists Workmen's Com
pensation Program, administered for SAF by Florists'
Insurance Service, Inc., announces SAF President
Wallace R. Pierson, Jr. Approximately 375 partici
pants received this sizable return which has a total
dividend return value of approximately $90,000.

Society members pay the same rates for Work
men's Compensation Insurance under the SAF plan
as they would pay through any insurance program.
However, low compensation loss experience of SAF
members and low administrative costs make possible
the impressive dividends which have been paid an-

nually under the SAF plan. "As a result," states Mr.
Pierson, "many participants find that the SAF Work
men's Compensation Program is more than paying for
their Society membership and is reducing their costs
of operation."

The Society's Workmen's Compensation Program
is a service for SAF members only. It was inaugurated
in May, 1965, and has grown rapidly as members
realized the great benefits which are derived from it.
Some of the program's major advantages are:

1. Florist industry insurance specialists provide
economical administration and direct service.

2. Savings classification plan for SAF members
with preferred risks controlling their own Workmen's
Compensation costs.

3. All premiums returned to participating mem
bers in excess of administrative expenses, excess of
loss protection and loss service, state insurance taxes,
licensing costs, and losses.

4. Although profit not guaranteed, similar plans
for other industries have been returning a substantial
percent of the original premium.

The program complies in every respect with the
Workmen's Compensation laws of each state. This
includes coverage, rates, and claim settlement. Claims
are handled directly by Florists' Insurance Service by
phone, mail, or adjuster, depending upon the type and
character of the claim.

Information on how the plan can help florists
operate their businesses more economically can be
obtained from the Society of American Florists, Shera
ton-Park Hotel, Washington, D.C. 20008.
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THE RESPONSE OF INBRED SEEDLING GERANIUMS

TO SELECTED WATER AND FERTILITY LEVELS

by Arthur D. Wick and John W. White

Venn State University

Introduction

In the past few years there has been a great deal
of interest in the production of geraniums from seed.
Much of this interest has been aroused by the intro
duction of the "Nittany Lion Red" geranium by the
Plant Breeding section of the Department of Horticul
ture at The Pennsylvania State University. This in
bred, and others which are under development, has
provided the researcher with plants which are geneti
cally uniform and nearly identical groups of plants
with which to work. This is very important in evaluat
ing the results of any tests such as fertility levels,
water applications, soil mixtures, and other environ
mental studies.

The following experiment was formulated be
cause of the interest in growing inbred geraniums
from seed and in automating greenhouse production.

Objectives
The objectives in this experiment were to deter

mine the water and fertility levels necessary to pro
duce a crop of geraniums from seed. This experiment
also was used to delineate the direction of future ex

periments. To provide automated production, a slow
release coated fertilizer was used with two watering
schedules superimposed on several fertility levels.
With these two types of treatments, a crop of geran
iums theoretically could be grown in a media which
contained sufficient nutrients to supply the plant for
an entire crop cycle, and once placed on the bench
with the watering system installed would not have to
be touched until the time of sale.

Procedure

The variables in the experiment were amount and
time of water application, fertility levels, and varieties
of geraniums. The following were the five inbred va
rieties selected as experimental lines:

1. 62-241-4—Bright pink, single flower
2. 62-41-1 —Bright pink, single flower
3. 62-280-6—Orange, single flower
4. 62-269-4—White, single flower
5. 62-261-3—Red, single flower

Five fertility levels were selected arbitrarily. The
following concentrations of Osmocote 14-14-14 were
used: 0, 600, 900, 1200, 1500 grams per bushel of soil.
A 2:1:1 soil, peat moss, perlite mixture was used into
which was incorporated 6 ounces of 20 per cent super

phosphate and 6 ounces of dolomitic limestone per
bushel.

The variation in water application was in both
time and amount: A)Two applications were used each
day at the peat pot size and 3 applications each day at
the 4 inch clay pot size. B) One application was used
at peat pot size and J application at the 4 inch clay
pot size. Equal volumes of water were used each day
for both treatments.

Each water and fertility treatment was replicated
3 times and there were 5 plants per replication. Thus,
15 plants had the same treatments and differed only
in greenhouse location.

The seeds were sown May 20th in sterilized petri
dishes and as they germinated from June 5th to 12th
were transplanted into 2%" peat pots. The automatic
watering system was begun on plants in the peat pot
stage using 30 ml. of water per day. On June 2nd the
plants were transplanted to 4 inch clay pots and the
watering system was attached immediately. The soil
mixtures were the same from the peat pot stage on.
All pots were randomized on the benches in rows of
5. Soluble 20-20-20 at the rate of 100 ppm was applied
to all pots at every watering.

Each plant was tagged at the first stage of anthe-
sis and final harvest was begun on August 20. The
plants were measured for fresh weight, height, and
the number flowering. Means of the different growth
measurements for varieties and treatments are re
ported in Table 1.

TABLE 1. The effects of slow release fertilizer and watering
schedules on the mean height, fresh weight, and
flowering of seedling geraniums.

Variety 1 - Water A " Height x Fr. wt. No. Pits. Total
Fcrt. Level (cm>) (gs° Fla No'Plls-

0 6.7 16.9 0 14
600 38.4 328.1 13 14

900 39.7 316.3 11 13

1200 39.6 370.3 14 14
1500 42.1 394.1 7 10

Variety 1 - Water B
Fert. Level

0 12.3 53.3 0 13
600 35.7 279.3 15 15
900 39.0 317.2 15 15

1200 38.2 301.6 13 14
1500 39.2 304.0 4 4
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Results

Data taken for variety 1 are used to illustrate typi
cal responses of all varieties studied. The lowest fer
tility level (0) produced a very short and in most cases
a stunted plant. The 600 through 1500 fertility levels
produced plants which were too tall for commercial
sales. The fresh weight of the plants increased with
increased fertility rates. The leaves were too large and
succulent and the plants required too much bench
space for their calculated commercial value. Plants
were missing in fertility level 1500 because of insuffi
cient seedlings.

Although there was an increase in fresh weight
with increased watering at all except the 0 fertility
level, there was no consistent significant increase in
height. Most of the increased weight resulted from
increased foliage size and greater succulence.

Additional observations concerning the overall
experiment which will be of importance in future ex
periments of this nature are:

1) The germination of the seeds in petri dishes
did not produce seedlings that were easily handled
and they were not in a condition to withstand trans
plant shock as readily as seedlings germinated in soil.

2) The use of peat pots did not work satisfac
torily when combined with automatic watering. The
peat pots held too much moisture. (A subsequent ex
periment showed a great deal of success in direct
planting of seedlings to 4 inch clay pots).

3) The 2:1:1 soil mixture seemed to provide
good drainage in the 4 inch clay pot stage but its use
fulness could not be evaluated at the peat pot stage.

Conclusions

This experiment was of a preliminary nature. It
was conducted to establish some basis from which to

direct future experiments. If viewed from this point,
the experiment was a success. All of the plants were
unsalable but with this information future experiments
could be designed to exclude the treatments used in
this experiment.

The useful information gained was that the in
bred geranium varieties studied were able to utilize
all the fertilizer that they were given without any ap
parent stunting. Thus, an upper limit of fertility that
would be toxic was not reached. It also was found
that none of the fertility levels were low enough to
produce a plant with commercial qualities. The data
indicated that somewhere between 0 and 600 grams
per bushel of Osmocote 14-14-14 there may be a suit
able fertility level. In the future it may be desirable
to obtain coated fertilizers that would have a longer
and more calculated release period. Some of the in
bred lines may require pinching if they are to be
salable at any adequate fertility level.

THE RESPONSE OF

SEEDLING GERANIUMS TO

SELECTED FERTILITY LEVELS

John W. White and Arthur D. Wick

Penn State University

Objectives and Procedures

The purpose of this experiment was to investigate
fertility levels in a range below those used in a pre
vious experiment, see page 3, all levels of which ap
peared to be too high to produce an acceptable com
mercial size gearnium in a 4 inch pot.

Seeds of five varieties were sown February 5 to
schedule flowering near Memorial day, May 30, since
this a primary time for geranium plant sales. The 5
varieties were 1) Breeders Nittany Lion Red 61-14B;
2) Commercial Nittany Lion Red; 3) 61-145-4 White
Inbred; 4) 64-61-5 Red Inbred; and 5) 64-27-1 Salmon
Inbred.

The seeds were sown in V$ inch deep furrows in
a 2:1:1 soil mix to which no fertilizer was added,
lightly covered with finely screened soil and sub-
irrigated. The flats were covered with polyethylene
sleeves until the seeds began germinating and were
then misted from the top until transplanted to 4 inch
pots. Seedlings were transplanted as ready between
February 15 and 20 into a 2:1:1 soil mix to which 4
ounces single superphosphate and 4 ounces of dolo
mite were added per bushel and were hand watered
until placed at final spacing on March 11. Water ap
plications were made daily at 10 a.m. using a clock
controlled plastic tube irrigation system. The quanti
ties of water used daily were: March 11 to 13, 40 ml.;
March 14 to May 3, 80 ml.; and May 3 until harvest,
125 ml.

The fertilizer treatments consisted of incorpora
tion of the following amounts of Osmocote 14-14-14
into the soil mix just prior to transplanting: 1) 0; 2)
50; 3) 100; 4) 200; 5) 300; 6) 400 and 7) 500 grams per
bushel of mix. The initial superphosphate, dolomite
and Osmocote applications were the only fertilizers
used for the entire 4]t> month crop cycle. Each var
iety and fertilizer treatment was replicated 3 times in
a randomized block design with a row of 5 plants
across the bench as observations for each replication;
thus, providing 15 plants for each variety and fertilizer
treatment. Data for varieties 3, 4 and 5 are incom
plete because not enough seeds germinated to com
plete all fertility treatments.

Results

Growth measurements of mean height, fresh
weight, flowering date and total number of flowers
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and buds on 15 plants of 5 inbred geranium varieties
grown at various levels of soil incorporated Osmocote
14-14-14 fertilizer are listed in table 1. Representative
plants from each treatment and variety are shown in
figures 1, 2, 3, 4 and 5.

Figure i. Breeders Nittany Lion Red grown at (1) 0; (2)
50; (3) 100; (4) 200; (5) 300; (6) 400; and (7) 500 grams per
bushel of Osmocote 14-14-14 incorporated in the soil mixture.

Height, fresh weight, and total number of flowers
and buds increased with increasing quantities of Os
mocote for all varieties. The mean flowering date,
which was taken as the date when the first flower of

an inflorescence was fully open, was earlier with in
creasing quantities of Osmocote for all varieties.
Height in centimeters from ground line to the terminal
meristem increased approximately 50 percent while
fresh weight in grams increased approximately 300
percent when the quantity of osmocote was increased
from 50 to 300 grams per bushel. Height and fresh
weight continued to increase for varieties 1 and 2
when Osmocote was increased to 400 and 500 grams
but the relative increase at these rates was much less
than the relative increases at lower but comparable
incremental changes. As had occurred in the previous
experiment with inbred geraniums, all of the plants
except in treatments 1 and 2 had very large and suc
culent leaves and stems.

Plants of several treatments had aborted flower

buds. The frequency of abortion was not correlated
with any fertility level but the greatest number of
aborted flowers occurred on variety 2, the commercial
Nittany Lion Red.

Discussion and Conclusions

None of the combinations of varieties and fertility
treatments produced plants which were comparable
to commercial 4 inch geraniums. As in the previous
experiment, all of the plants were too large and suc
culent and therefore, would require too much bench
space compared to their commercial value.

This experiment strongly reinforced the results
of water and fertility studies with potted chrysanthe-

TABLE 1. Mean height, fresh weight, flowering date and
total flowers and buds of 5 inbred geranium varie
ties grown at various levels of soil incorporated
Osmocote 14-14-14.

Variety 1 Height I'"icsli weight Flowering Total llowers and

(cm.) (SS.) date buds (15 plants)

1. Fertility 0 28.2 57.2 1

2. ' 50 33.6 78.4 6/23 6

3. 100 41.8 157.2 6/13 27

4. 200 47.4 219.4 6/7 28

5. 300 45.8 266.6 6/2 33

6. 400 52.0 336.0 6/4 44

7. 500 58.2 390.6 6/4 41

Variety 2
1. Fertility 0 23.0 52.2 0

2. ' 50 37.2 101.2 6/17 16

3. 100 45.2 176.8 6/17 30

4. 200 46.2 212.4 6/14 31

5. 300 54.0 291.8 6/11 42

6. 400 51.2 303.6 6/8 44

7. 500 54.2 343.6 6/5 44

Variety 3
1. Fertility 0 17.0 52.6 2

3. 100 27.0 157.7 6/14 25

Variety 4
1. Fertility 0 14.8 31.4 0

2. ' 50 28.2 78.0 6/20 5

3. 100 30.2 113.0 6/15 23

4. 200 40.2 208.2 6/12 27

5. 300 42.4 232.4 6/13 36

Variety 5
1. Fertility 0 11.6 27.0 1

2. 50 22.6 73.8 6/15 29

3 . 100 29.2 136.6 6/12 49

4. 200 32.4 179.6 6/9 68

5. 300 34.6 234.0 6/7 81

Figure 2. Commercial Nittany Lion Red grown at (1) 0;
(2) 50; (3) 100; (4) 200; (5) 300; (G) 400; and (7) 500 grams per
bushel of Osmocote 14-14-14 incorporated in the soil mixture.
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Figure 3. A White Inbred grown at (1) 0 and (3) 100
grams per bushel of Osmocote 14-14-14 incorporated in the soil
mixture.

mums. Inbred seedling geraniums appeared to be as
responsive to "fast crop" production methods as potted
chrysanthemums.

Many of the early experiments using "fast crop"
production techniques on mums produced overly large
and succulent plants. However, by adjusting sched
ules, methods of pinching and other environmental
factors, it was found that pot mums comparable to
commercial quality could be produced faster and
much more economically with the "fast crop" pro
duction method.

For many reasons, one could believe that with
adjustments of schedule, pinching and other environ
mental factors, it will be possible to produce geran
iums of commercial quality from seed, taking advan
tage of the increased growth possible with the "fast
crop" method.

Another experiment conducted by Jay Holcomb,
see PFG Bui. 203, was designed to explore some of the
cultural techniques which might be used to produce
from seed, a 4 inch geranium comparable to commer

Figure 4. A Red Inbred grown at (1) 0; (2) 50; (3) 100;
(4) 200; and (5) 300 grams per bushel of Osmocote 14-14-14
incorporated in the soil mixture.

cial plants but utilizing the "fast crop" method. The
introduction of new varieties which have many im
proved characteristics including smaller leaves, shorter
internodes, earlier maturity, better germination and
hybrid vigor, should provide inherant characteristics,
which are more adaptable to these newer production
techniques. It would seem to be just a matter of time
until geraniums grown from seed will be fully com
petitive with asexually reproduced plants for sales in
4 inch pots in the spring, especially Memorial Day.

Figure 5. A Salmon Inbred grown at (1) 0; (2) 50; (3)
100; (4) 200; and (5) 300 grams per bushel of Osmocote 14-14-
14 incorporated in the soil mixture.
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