
mones can be used but are not essential. Apply rooting hormones with a
puffduster applicator. Donotdipcuttings into rooting hormones, as this
practice can transmit disease.

In general, unrootedcuttings (direct stick) potted in early to mid-
Marchwillproduce salable plantsfor late May. Callused cuttings need
to be pottedin late March for late May saleand rootedcuttings planted
on aboutApril 1 willbe ready for sale in late May. Singleeye cuttings
will takelonger to flower (10to 14days) andwillrequire warmer initial
night temperatures (70°F).

References:

Rogers, M.N. Stock Plants in Geraniums III, pp:114-133. Ed. Mas
talerz and Holcomb, Pennsylvania Flower Growers, University Park, Pa.
1982.

Seed Geraniums

Allen C. Botacchi
Cooperative Extension Educator-Commercial Horticulture

Modern commercial plant breeders have increased the color range
and improved the growth habit of the seed geranium. Tradesmen

sell high-quality seedwhich willperform well if the grower handles the
cropcorrectly. The following techniques and procedures are suggested
to ensure success.

Germination

1. Start with fresh, viable seed.

2. Sow seed in a loose, well-drained medium. Most of the commer
ciallyavailablepreparedartificialmedia provide theseconditions.

3. Plant seeds in the flat in 1 1/2-2 inch rows, 1/8 inch deep and 1/4
inch apart. Do not sow seed thickly.

4. Maintain a constant germination medium temperature at 70°-
75°F. Lowtemperature causes more failures than anyother factor. Usea
calibrated soil thermometer for exact readings.

5. Keep the medium uniformly moist using a mist system, or use a
glassor poly cover.Check under such covers several timesa day.
Remove covers as soon as germination begins.

Tips on Using Agribrom Biocide.
RichardJ. McAvoy
Extension Floriculture Specialist

Agribrom is a chemical compound used to control a broad range of
microorganismsin the greenhouse. Agribromcontrols algae, fungi,

bacteria, viruses, protozoa and other microorganismsby physically
damaging or oxidizing the organisms' cells. Agribrom will also facili
tate the control of other organisms such as fungus gnats by eliminating
the slime they breed in. Since agribrom is not a metabolicpoison like
other chemicals commonly used to control greenhouse pests, organisms
do not develop immunity or resistance with continued use.

Agribrom can be used to treat greenhouse walkways, benches and
containers as well as the actual potting media and the plants. Suggested
uses also include disease control in recirculating irrigation systems, and
slime or algae control in mist, fog and pad cooling systems.

Agribrom contains both bromine and chlorine. Bromine is the main
active ingredient The bromine compounds formed when agribrom is
mixed with water (hypobromous acid and bromamines) are not
phytotoxic to plants at recommended rates. (Most plants show no
phytotoxicity when agribrom is applied at 10 times the recommended
rate.) Another desirable property of this bromine biocide is the rapid
rate of natural degradation. As a result, minimal environmental impact
occurs due to the low residual build-up.

Agribrom comes in the form of an off-white solid (granules or
tablets). Dissolve the material in water to make a concentrated stock
solution and apply through the irrigation system using the normal fer
tilizer injector system. Initial application rates of 5 to 10 parts per mil
lion (ppm) are recommended. To prevent a recurrence of the disease or
algae problem use a constant feed rate of0.25 ppm. Shock treatment
rates of 10 to 15 ppm can be used to remove heavy slime build-ups off of
cooling pads, walks and benches.

Agribrom is generally quick acting, killing microorganisms in
minutes. However, with heavy microorganism build-ups, repeated
applications are needed to penetrate and eliminate the problem.

Agribrom has a low solubility relative to common greenhouse fer
tilizers. At68° to77°F, 6 to7 grams of Agribrom canbedissolved in
one gallon of water (by contrast 8.5 pounds of calcium nitrate will dis
solve in one gallon of water). Use 3 grams/gallon to make a 1000 ppm
stock solution. With a 1:100 fertilizer injector, this concentration will
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Turn lights off when not needed.

Use fluorescentor high intensity dischargelights to save energy.

Conserve Water

A large supplyofwateris neededto operate a greenhouse. The cost
of this, whetherit be in the form of a monthly waterbill or operation
charge ofanindividual water system,addsto the production costof the
plants. Conservation of wateraswell as the energy to move it canbe
made in several ways.

1. Pumps

Service the pump at leasttwice a year.

Provide adequate wiresize forthe pumpmotorto reduceheatloss
from the wire and to provide sufficient voltage.

2. Tanks

Use large pressure tanksto eliminate frequent starting of the
pump.

Drain tanks when needed to avoid a "waterlogged" condition.

Hot water tanks should be located as close as possible to the most
frequent hot water use.

Heat water to the lowest temperature that is needed for the job.
Most hot water heaters should be set at 120 F.

3. Pipes

Use pipelarge enough to supplynecessary waterat minimum pipe
friction loss.

Insulatehot water pipes to reduce heat loss.

Eliminate all waterleaks. A faucet drippingat 60 drops per
minute will waste 113gallons permonth. If this is hot water it
will cost about$4.00 permonth to heat it

Conserve Gasoline and Diesel Fuel

Gasoline and diesel fuel areessential to operate the trucks, tractors
andotherenginepowered equipmentused to runthe greenhouse opera
tion. Savingscanbe madeby observingthe following:

Keep motorstuned andin goodrepair.

Shut off engine ratherthan let them idle.

Use the smallest size motor that will do the job properly.
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Transplanting
1. Germination should be complete in 10 days to 2 weeks. Many

seedlingswill have fully expanded cotyledons at this time with true
leaves forming. As with any seedlings, transplantas soon as they can be
safely handled-the smaller the better.

2. Supplementalartificial light may be applied from germination
until transplanting or until Cycocel is applied,using cool-white fluores
cent tubes. Lights areeffective at this time, but the cost benefit to be
gainedmust be calculated by eachgrower. Researchhas shown thataddi
tional lighting, up to 16 hrs./day,can be applied from germination
throughthe first eight(8) leaf stage.This supplemental lighting may
reduce time to flower by two weeks or more.

3. Transplantinto a loose, well-drainedmedium which hasa pH of
6.0-6.5 (mineral soil mix) or 5.5-6.0 (artificial growing medium). Set
seedlings so that the cotyledons arenot buried.

4. Maintain growing temperature of 60°-62°F.
5. Start fertilizer applications at 200 ppm N&K, as new root growth

is initiated. Starving geranium seedlings will result in a chlorotic,
delayed crop.

6. Suggested schedules including types of contianers, spacingand
ultimate pot size are available from most seed firms.

Growth Regulators
Applications ofa growth regulatorto reduce height should be made

as soon as the seedling is well established,approximately 2-3 weeks
after transplantingor when 4-6 true leaves are present Foliarapplica
tions ofgrowth regulatorswill reduceheight 15%to 20% dependingon
cultivar, induce basalbranching,reduce date to flower 3 to 7 days and
improve foliage color.

SprayCycocel at the concentration rateof 1500 ppm when 3-4 true
leaves are present(about2-3 weeks after transplanting). Repeat cycocel
applicationin 1 to 2 weeks if necessary.

Timing

The flowering of seed geraniumsis affected by many factors-date
of sowing, temperature, light growthregulators appliedandcultivars
grown. Suggested growing schedules are available from your seedsman.

Hardening-off

After 6-8 weeks of growth, the night temperaturemay be lowered
gradually to55°F toimprove plant tone, foliage coloration and shelflife.
Switching to mostly nitrate formsof nitrogenat this time is desirable.



Retail Maintenance

1.As withanyplant material, thegrower should provide clean, well-
grown plants, including properly conditioned and fertilized medium.

2. Salesaidsshouldbe providedto the merchandiser to act asa
silent sales person.

3.Thelonglasung garden attributes of seed geraniums, especially
during late summer, should beexplained tothesales personnel.

4. If plants are maintained for anextended period of time (2-3
weeks), watering and fertilization techniques should be fully explained.
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Use thermostats with 1 degree F accuracy.

Aspirate thermostats for more uniform temperature control.

Check the boiler, burnerand backup systems to make sure they
areoperating at peakefficiency. Boilerefficiencydrops forboth
underloadedand overloadedconditions so aboiler-efficiency test
shouldbe run by yourboilersupplier.

Cleanheatingpipesandotherradiation surfaces often.

Use horizontal air flow (HAF) or fan tube systems for more even
heat distribution.

Insulate distribution pipesin areas whereheatis not required.
Insulate the boiler itself if it isn't heatinga work area. Check and
repair leaks in valves or pipe.

Conserve Electricity
Manyusesofelectricity eitherreduce thelabor neededor increase

the productivity of the present laborforce. Electricity hasthe advantage
of beinga willingandavailable workeratall times. This section will
review ways to make electricusage more economical.

1. Wiring Systems

Have the wiring system inspectedby a competentelectrician for
overloading,corrodedpartsand faulty insulation.

Losses of electricenergy to heatingof the wirescanbe reduced
by using largerwire sizes.

2. Motors

Install new energy efficient motors.

Motor size andtype shouldbe selected ontherequirements of the
equipment it is to operate.

Turn motors off when they arenot needed.

Keepproper belt tension andalignment

Use larger diameter fans with smaller motors. Example: a 36" fan
with 1/3 hp motor willgive thesame output asa 30" fan with 1/2
hpmotor withasaving inelectricity costof $3.00/month. Both
have 7800 cfm output

3. Lighting

Keep light bulbs and fixturesclean.

Use the correct size light bulb for the job.
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