
Repairbroken glassor holes in the plastic covering.

Close holes under the foundation of plastic houses.

2. Double Covering

Line sidewalls andends of greenhouse inside with polyethylene
or fiberglass forthermo-pane effect

Usea double layer of plastic withairinflation to gain a 1to4 inch
insulative dead air space.

Add a singleordoublelayerof plastic over glassand fiberglass
housesandinflate to get doublecovering.

Line houses with plastic to get double covering. (In heavy snow
areas,caution should be exercised in lining roofbecause snow
will not melt asquickly, causinggreater loading.)

3. Blanket Systems

Manualand motorized systems areavailable.

Tight closuresshould be maintainedwhere curtainsmeet
sidewalls or gutters. Use a U-shaped heat trap.

Heat and water lines should be insulated or placed below the
blanket

4. Foundation and Sidewall Insulation

Place 1-2"polyurethaneor polystyrene boardto 18"below the
foundation to reduce heat loss. This can increase the soil tempera
ture nearthe sidewall as much as 10degrees during the winter.

Use 1-2"of insulation boardon concrete walls ofglass green
houses

Use aluminum-facedbuilding paperbehind heat pipes to reduce
radiation lossesbut leaveairspacenext to wall to preventwall
freezing.

5. Site Location

Locate new greenhouses in shelteredareasto reduce wind-
induced heat loss if this does not reduce availablelight

Use windbreaks on the north and northwest sides of the green
house area.

6. Efficient Heating Equipment

Have furnaces cleaned andadjusted at least once a year.
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Growing Ivy Geraniums
Richard J. McAvoy
ExtensionFloriculture Specialist

Ivy geraniums (Pelargonium peltatum) offer awide varietyof colors
and growth habits. Variationsin foliagecolor, foliagesize, flower

color, flowertype, andvining andbranching habitcanbe foundin the
commercially available cultivars. Ivy geraniums can beproduced as
hangingbasketsas well as potted plants for springsale.

Ivy geraniums require differentcultural conditions thanthe tradi
tional zonal and regal geraniums. Growers attemptingto produceall
theirgeraniums underthe same environmental conditionsoften
encounterproblemswith the ivies. The ivy geranium is a native of
southernAfrica and grows naturallyin shelteredlocations. Not surpris
ingly, ivies respondbest to moderatelight andtemperature levels (the
type of conditions which might prevail in a shelteredlocation).

Ivy geraniums can be classified into four generalgroups:
The Traditional Ivies-have large, thick leaves and large semi-

double or double flowers. Flowers are showy but less numerous than
other ivies.

The Cascade or Balcony Ivies-have smaller,thinner leaves than
traditionalivies. Flowers are usually single and numerous. Plantsbranch
readily. Available in greenand variegated-leaved forms, they tend to be
more compact than the traditionalcultivars.

Minicascades or True Dwarf Forms-similar to the cascades but

with dwarf,compact planthabit Flowersaresmallerthanthe cascades
but very prolific.

Ivy-Zonal Hybrids-have flowersandleaves similarto zonal
geraniums but with a modified vining growthhabit Flowersaresemi-
double and flower number is similar to traditional ivies and zonals.

Propagation methods forivy geraniums aresimilarto thoseused for
zonals. Shoot tip cuttings areremoved from stock plantsand rooted.
Tip cuttingsshouldbe 11/2 to 21/2 inchesin lengthandhaveone fully-
expanded leaf and two immature leaves. Unlike zonals, low fertility
(200 ppm N) beginning with the laterstagesofpropagation will produce
the best results(i.e. once cuttingsdevelop anestablished root system).

As with all geraniums, cleanstock plantsand strictadherence to
sanitary practices area must for a successful propagation program.
Pruneand clean stock plantson a weekly basis.Remove largeleaves
thatoverlap other leaves, which impede airmovement and collect mois-



ture. Also remove flower stems to prevent shattered petals from
accumulating on the foliage. These practices arenecessary to control
oedemaand Botrytisblightandalsoto producea well-branched, produc
tive stock plant

Early plantings canbe usedto produce additional cuttings forlater
plantings orlate plantings can bepinched ortreated with plant growth
regulators (cycocel) to produce a finished product It is also possible to
produce aquickcrop (8 to9 weeks) using rooted cuttings anda non-
pinch program.

Proper control of thegrowth environment-light, temperature and
relative humidity-isthemostimportant factor in producing aquality
crop of ivy geraniums withminimum problems (i.e. from oedema).
High leaftemperatures caused by high light temperature and/or RH are
associated with an increased incidence of oedema. Moderation is the
key word. Ivy geraniums respond besttomoderate light(2500 to4000
f.c),moderate day-time air temperatures (75° to85°F) and moderate
relativehumidity (RH) levels (60% to 70%).

Sincelight temperature andRH cannot always be controlled, it is
important to limitheat-related stress asbestyoucan. Under high-
temperature conditions, pullshade to reduce lightlevelsandvent to
reduce RH. Use fan and padcooling or fog to reduce leaf temperatures
when possible. Avoid large variations in temperature from day to
nighttime settings. Ifmoderate temperatures (65° to80°F) are main
tained, higherlight levelsare possible. Finally, usecultivars most
tolerant to full sunandhigh temperatures, if theseenvironmental factors
cannot be satisfactorily controlled.

Ivy geraniums favor a lowergrowth mediumpHthan zonal
geraniums. A pHrange of 5.3to 5.7(for soilless media) or5.6to6.1(for
media containing 20% to 25% soil) is best.

Ivy geraniums are verysensitive to overwatering. Irrigate in the
morning and avoid watering late in theday. Check theroot system fre
quently tomonitor disease problems. If iviesare raised inhanging bas
kets, remove the saucers to increase drainage.

Grow ivy geraniums in well-drained media. Use well-buffered
mediawith highwaterretention andaeration porosities. Always start
with sterile pots, trays, benches andtools. Use only sterile or pas
teurized media amendments.

Proper nutrition canminimize oedema and foliar chlorosis. Phos
phorous (P), nitrogen (N),magnesium (Mg)andiron (Fe) are themost
critical minerals in controlling oedemaandchlorosisin ivies. Use a con
stant liquid feed with300to 350ppmN (i.e. a 15-15-15 formulation).
Supplement withepsom salts (magnesium sulfate) atbiweeklyintervals
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or high soluble saltsarein the growingmedium. Avoid highammonium
fertilizers and leachplantson a weekly basis.Fungicide drenches such
as Benomyl (Benlate) or Cleary3336 canoffer control.

Check with yourseed supplier for pansycultivars thathavemerit
for railsalesand planting.Make 1990a time to introduceyourcus
tomersto pansies forearlyspringandlate fallplanting to addcolorto
theirlandscapes. Selectandcreate a space fordisplay ofnew rail plants,
suchas pansies, kale,cabbage andbulbs,about your greenhouse. It can
build sales for the following year.

Resource: Tennessee Flower Grower Newsletter, June 1989, Vol.
3, Number 6.

Energy Conservation = $ Savings
JohnW.Bartok.Jr.
Extension Agricultural Engineer

In 1989the U.S. will import 8 percentmore petroleum thanlastyear
while domesticoil production continuesto decline. This greater

dependence on foreign energycanresult in volatility in supplyandcost
Conservation is one means which we have that can reverse this trend.

In takinga long-range view of conservation, we must emphasize
those tasks thatonce completed or incorporated into our greenhouse
operation continue to contribute toward reduced energy usage. Also,
developing goodconservation habits suchasturning off lights, reducing
roomtemperature andusinglesshotwatercansavemoneywhilehelp
ing to achieveAmerica'senergyindependence. Here is achecklistthat
may suggest other ways.

Conserving Heating Energy
Providing heatin the greenhouse duringthe wintermonthscon

sumes a large quantityof fuel oil or gas.There aremany ways to
increase heating efficiencies to reduce thisconsumption andreduce fuel
costs.The following areways in whichheatconservation savings canbe
realized:

1. Reduce Air Leaks

Keep doors closed-use doorcloseror springs.

Weatherstrip doors, vents and fanopenings.

Lubricatelouvers frequently so that they closetightly. A partially
openlouver mayallow several airchanges perhour. Additional
fuel is needed to head this air.
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Pansies for Fall Planting
Joseph J. Maisano, Jr.
Extension Educator Horticulture and Turf

Pansies offer a new crop for planting in the fall landscape to add color
and beauty. Pansies planted each spring show the effects of the sum

mer heat in early summer. The Fl hybrids are more resistant to heat than
the open pollinatedvarieties. However, pansies arecold tolerantand can
withstand very low temperatures. Their best blooming period is when
temperatures are between 40°-60°F. Theyofferanother choice of plant
for early springor late fall bloom.

Plants for fall sales are germinatedJune through July in a cool green
house for late September and October sales. Seeds germinate in 4-10
days at65°F. Theyshould begerminated in thedark in adisease-tree
medium.

Seedlings areusually readyto be transplanted in 2-4 weeks into cell
packsor individualpots. To ensurequality plants,they must be grown in
a shaded greenhouse. Plantsare fertilized with a balanced fertilizer, 100-
200 ppm every watering.Select those fertilizers with low ammonium
form of nitrogen.

Be watchful for insect anddisease problems. Aphids arethe most
troublesome insect and can be controlled with Orthene, Talstar, Mavrik
or Diazinon sprays.

Damping-offcaused by Pythium can be avoided by using a disease-
free medium, avoid overwatering,and fungicide drenchesof Captan,
Truban or Banrot Thielavopsis root rot is serious when high ammonium
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(2 lb/100 gallons)and supply additionaliron as needed to control
chlorosis. Ivy geraniumsaresensitive to high salts. Monitor soil fertility
conditions and leach plantsas needed. A15% to 20% leach with each
feed will control salts. With less leaching, use lower feed levels. Test
your media regularly.

Ivy geranium cultivars will vary widely in their susceptibility to
oedema, mite resistanceand response to plant growth regulators. Use
resistantand less susceptible cultivars when mite controlor oedema are
perennial problems. Test plantgrowth regulators on a few plantsbefore
treatingthe crop if the response is in doubt

Ivy geraniums add variety and color to the springtime selection
offered in any greenhouse. Under the propergrowing conditions, a
profitablecrop canbe producedwith a minimum amount of problems.
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Ivy Geranium Cultivars
Resistant to Oedema
Allen Botacchi
Cooperative Extension Educator -Commercial Horticulture

Oedema is a physiological disorderwhich affects many ivy
geraniums. Many corky spots, which vary in size, develop mainly

on the underside of the older leaves. In severe cases the spots may also
be presenton the upperleaves.These blotches ofcorky tissue areactu
ally ruptured plantcells. If you rub your fingertips acrossthe blotch, it
almost feels like sandpaper.Plants repeatedly stressed by exposure to
extreme environmental and culturalconditions areespecially prone to
this problem.

The interaction of the following factors influence the degreeof
oedema expression:

Light, Growing Media, Temperature
Fertility, Relative Humidity, Irrigation
Optimum conditions forivy geranium growth with minimaloedema

expression are:
1. Moderatelight intensities-2500 - 4000 footcandles(definitely

lower than for zonals).
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