
heat can improve vinca production and may be a wise investment
over the long run ifone has contracts to grow large amounts of
vinca inJanuaryor February. However, the realsolution is to grow
Vinca much later in the season.

If youare growing vinca from seed, begin by using a high porosity
soilmix and single-seed intoa plugtray. Other methodsofseeding
yield high transplant losses. Cover seeds lightlywith a medium-
grade vermiculite. Watervery gentlyafter seeding. The keyto good
germination is keeping soil temperature above 75'Ffor 7 to 10days.
Moist soil between 80'Fand 85'Fthe first three days afterseedling is
optimal. Most seed will germinate within two weeks. Allow 5 to 8
weeks for seedlingdevelopment in the tray prior to transplant.
Supplemental lighting will speed things up (1200 ft. candles provided
via HID lamps is optimal for vinca production).

Crop timing can also be a source of poor performance. Local
weather conditions strongly influencevinca production. In the
north, especially cloudyareas such as those in centralPennsylvania
and Michigan, it maytake 16 weeks to producea crop (where sup
plemental lighting and bottom heating havenot been provided). In
Tennessee/Georgia, January planted plugs will take 10to 12weeks.
Plugs planted in March will only take 6 to 7 weeks to flower due to
increased sunshine and temperature. In all cases, keepingnight
temperatures, and soil temperatures above 75'Fwill yield a rapid
crop turnover. Add two to three weeks for four-inch pots and eight-
inch basket production. Twelve-inch baskets take 4 to 5 weeks
longerfor maximum effect, at three plants per basket. Again, the
later you plant, the faster it grows. Plan accordingly.

Improper Shipping/Holding Temperatures
Holding plugs or matureplants in coolerswhile catching up with

transplanting/installation may cause problems. Holding flats in
shady,cool areas whilewaiting for crews to catch up will cause
vinca to stretch. If receiving plugs, transplant plants within 48
hours for best results. Store flats on pallets or gravel, and never
directly on soil. Place in full sun to prevent stretch. Water these
flats only in the early morning hours.

Shippingor holdingvinca plugs at temperatures of 50'For below
will cause chillinginjury. Chilled plugs can grow well if handled
properly. Vinca plants will recover nicely fromchilling ifallowed to
warm up slowlyover a day or two without stress. Keep plants
slightlyon the dry side, especially vinca. This helps them withstand
shippingand transplantingstress better. Set priorities for your
greenhouse transplanting and landscape installation schedules. Do
not let vinca sit around. Make vinca priority one.
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the improved plant quality should be estimated.
Forexample, manyolder rangeswereheated by a central steam

boiler. Besides being obsolete, thesystem may have poor function
ing valves and rusted piping. One solution might be to install high
efficiency, hot air unit heaters in each house. Besides better control
oftemperature, operating costs will be reduced considerably. This
is an affordable solution that can be done over time with current
income paying for the new furnaces.

4. Budget for the improvements. Once the priority list is final
ized, fundingfor the changes needs to be found. Small ticket items
can usually come out ofcurrent income. Large costs may require
borrowing. In both cases, funding for improvements to thesystem
should be built into the prices that arecharged for the plants.

Because most technology isobsolete in 10 years, a good way to
approach renovation is to plan to improve all facilities ona 10 year
schedule. Take one greenhouse or one component of therange
each year and install thelatest technology. This will help to keep
your operation competitive with your neighbors.

Using Biological Fungicides
in an Integrated Disease
Management Program

Leanne Pundt
Extension Educator, Commercial Horticulture

M any growers are including bio
fungicides in their disease man

agement program. In recent years, several products have become
commercially available including: Mycostop (dried spores and
mycelium of the fungus Streptomyces griseoviridisy, SoilGard
(Gliocladium virens); andRootShield (Trichoderma harizianum).
In addition, the Connecticut based Earthgro company produces
a growingmixinoculated with the beneficial fungus Trichoderma
hamatum and the bacterium Flavobacterium balustinum. In general,
more products are available for use against soilborne diseases com
pared to foliar diseases. The nutrient rich soil environment tends to
be morefavorable to naturalbiocontrol agents. Thereare fewer
changes in temperature and moisture in the soilcompared to the
above ground environment. However, some natural biocontrol
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agents for foliar diseases may become available in the near future.
Some advantages of biofungicides include: 1)they are considered

safeto humans, animals, plantsand the environment; 2) they are
generally reduced risk pesticides with lower re-entryintervals com
pared to chemical fungicides and 3) due to their more diverse mode
ofaction, it is less likely for biofungicides to develop resistance than
with chemical fungicides.

Biofungicides contain living organisms, so growers need to be
awareof their mode of action and how to most effectively use bio
fungicides to manage plantdiseases. Biofungicides can workin a
number of ways including 1) hyperparasitism (the direct parasitism
ofthe pathogen by the biological controlagent); 2) antibiosis (the
production of compounds and secondary metabolites that inhibit
the growth of pathogens) and 3) competition for nutrients and eco
logical niches in the environment. Somebeneficial fungi have more
than one modeofaction, forexample, competition and hyper-
parastism.

In this article, Iwill focus on discussing the beneficial fungus,
Trichoderma. Its primary mode of action is competition, as the fun
gus colonizes the host's roots feeding on root exudes and carbohy
drates. This living microbe needs soil temperatures above 50*F and
adequate soil moisture to survive and reproduce. It may last in the
soil for up to 3 to 4 months. For longterm crops such as perennials,
two applications in the spring and fall may be needed. RootShield
can be stored below 80'F for up to 6 to 12 months.

Trichoderma fungi are naturally found in manydifferent types of
agricultural soils and in decaying wood. RootShield contains a spe
cific strain of the fungus, T. harizianum Rifai KRLAG2. This strain is
much more effective than the naturally-occurring Trichoderma
because ofits ability to colonize actively growing root tips.

RootShield is available as aklrench or ingranular form for grow
ers mixing their own media. The drench formulation may be
applied through an injector system, but due to the inert claycarrier,
it is important to keep the solution well agitated. RootShield is
labeled foruse against Pythium, Rhizoctonia and Fusarium on green
house and nursery ornamental crops. It is alsolabeled for cabbage,
tomatoes and cucumbers and the manufacturer hopes to include
morevegetables on the label in the near future (pending EPA
approval).

RootShield it a protectant fungicide and needs to create a protec
tive barrier before root disease starts. Due to its mode of action,
colonizing and protectingyoungroot tips from pathogen attack, it is
a protectant and not a curative fungicide. Ifyou see signs of
Pythium, Rhizoctonia or Fusarium, you need to treat with a chemical
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The following article was reprinted from the Tennessee Flower
Growers'Association Bulletin, Vol. 6, No. 1 (1997)

Success Growing Vinca:
Tips for Greenhouse Growers

Paul A. Thomas and Gary L. Wade
The Universityof Georgia

M any U.S. growers report
problems with their vinca crop.

Growers complaints include newly arrived plugs that looked good
but did not growfor weeks. Vinca develop chlorotic leaves, tan to
brown clubby roots, grow slowly and flower poorly. Final crop qual
itywas poor at shipping date and shipping to landscapers was often
delayed.

Most, if not all, of the reported problems associated with vinca
can be avoided. It maysound like everyoneis having the same
problems, but a "Baker's Dozen" of different problems affectvinca
with identicalsymptoms. Ifgrowers adjust production methods to
provide for the unique needsofvinca, one can prevent the symp
toms listed above. Missing any one of them, however, can cause
serious problems.

To overcome this "Vinca Vex," takethis message home to your
crews: Vinca is a specialty crop just like pansies! Think of vinca as
you would pansies. The environmental requirements for vinca and
pansiesare the most stringent of any commercial beddingplant
crop grown. Treat it right and Vincawillout-perform most other
summer bedding plants.

Todays newcultivars are morevigorous and predictable. The
secret to growing and maintaining high quality vincais keeping the
rootenvironment optimal. To accomplish this, thereare many slight
butimportant changes you must undertake inyour growing and
maintenance programs. Those that makethe growing and mainte
nance program changes willsee how really trouble-free Vincacan be.

Here are the Baker's Dozen ofpotential problem andsome practi
cal solutions you can implement:

Ordering and Planting Too Early/Poor Crop Timing
First, vinca requires high light levels and warm growing condi

tions to grow strong roots. Light levels inJanuary and February are
not exactly conducive to growing vinca. Heating the greenhouse to
70'F at night can beexpensive. Supplemental lighting and bottom
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fungicide before applying RootShield. Because it is effective against
soilbome diseases, Trichoderma will not control the stem and web
blight phase of Rhizoctonia.

The manufacturer states that it is best to avoid the application of
chemical fungicides for at least one week before and after a
RootShield application. RootShield is compatible with Terrazole,
Rubigan, Aliette, Chipco 26019, Dithane, Terraclor, Clearys 3336 and
Ornalin. Incompatible fungicides can inhibit this beneficial fungus,
so contact the manufacturer (BioWorks) for more information.

RootShield is best used in conjunction with a regular monitoring
program where root health and crop quality is evaluated. It should
be used in an integrated disease management program consisting of
proper cultural practices and sanitation, and close monitoring of
plant health.

Trichoderma has also been shown to increase plant growth short
ening production time. Researchers have shown an increase in
growth in a wide range of bedding plants including alyssum,
marigolds, peppers, periwinkle, petunia and geranium. Increased
root growth can also benefit vegetable transplants transplanted in
the field and increase plant yields. In the field, sweet corn varieties
that have poor stress tolerance at planting also show an increase in
growth. It is thought that this increase in growth may occur in two
different ways. First, Trichoderma fungi mayantagonize minor soil
borne pathogens that stunt but do not kill roots. Secondly.
Trichoderma fungi may produce a growth-stimulating factor.

Researchers have investigated the control of soil borne
pathogens since the 1930s. However, because of the complexity of
the soil environment, much more work needs to be clone. Research
results need to be interpreted with caution because the researchers
inoculate the test plants with pathogens providing a higher degree of
disease pressure than a grower would normally encounter in a com
mercial greenhouse. Some products may work more effectively in
combination. Keep records of your crop size, flowering date and
root health to evaluate the effectiveness of biofungicides in your
greenhouse operation.
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Integrated Pest Management for
Bedding Plants: A Scouting

and Pest Management Guide

A Book Review
Leanne Pundt

Extension Educator, Commercial Horticulture

Integrated PestManagement for
BeddingPlants, a new manual from

Cornell Cooperative Extension; and their IPM Program, isnow avail
able. Christine Caseyand Carrie Koplinka-Loehr edited it with con
tributions from Dan Gilrein, Margery Daughtrey, Rod Ferrentino,
John Sanderson and Tom Weiler.

This 109-page manual covers the essentials ofIntegrated Pest
Management, scouting methods, how to develop and evaluate a
management strategy, selected case studies, key insect and mite
pests, diseasesand disorders, and biological control. Readers can
find sources of scouting supplies and easy to reproduce scouting
forms in the appendix.

Growers and scouts will find this scouting guide easy to use with
over 18 tables. Ifound thetable listing key pests ofbedding plants
by host plant especially helpful aswell as the section on monitoring
of arthropod pests and root system health.
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Verbena hybridTapienTM 'Blue'
Petunia axillaris hybrid Supertunia™ 'Sun Wine'
Petunia axillaris hybrid Supertunia™ 'PurpleSunspot'
Verbena hybridTemari® 'Violet'

Yellow Theme

Bidens ferulifolia 'Goldie'
Marguerite Daisy 'Butterfly'
Helichrysum bracteatum 'Golden Beauty'

White Theme

Verbena hybrid TapienTM 'Powder Blue'
Sutera cordata Bacopa
Marguerite Daisy 'Sugar N Ice'
Marguerite Daisy'Sugar Baby'
Marguerite Daisy 'SummerAngel'
Verbena hybrid TapienTM 'Powder Blue'
Petunia axillaris hybrid Surfina®'White'
Nemesia 'Compact Innocence'

Pastel Theme

Verbena hybrid Tapien™ 'Pink'
Calibrachoa hybrid Million Bells® Trailing Blue'
Brachycome
Verbena hybridTemari® 'Pink'

Toreniahybrid 'Summer Wave®'
Calibrachoa hybrid Million Bells® 'Trailing Blue'
Pink New Guinea Impatiens
Pink Geraniums

Verbena hybrid TapienTM 'Powder Blue'
Verbena hybrid Tapien® 'Pink'
Torenia hybrid 'Summer Wave®'
Pink Geraniums

Bold Color Theme
Verbena hybrid Temari 'Red'
Bidens ferulifolia 'Goldie'
Orange New Guinea Impatiens
Red NewGuineaImpatiens
Bidens ferulifolia 'Goldie'
Calibrachoa hybrid Million Bells® 'Cherry Pink'
Red New Guinea Impatiens
Helichrysum bracteatum 'Golden Beauty'

TM=Trademark of Proven Winners
®=Registered Patent of Proven Winners
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