
testing new material and minimizing mistakes rests with the
grower. Experiment on a small scale and keep records!

Additonal Information

TheAssociation ofSpecialtyCut FlowerGrowers. 1988. M.J. Vaughan.
Timber Press. Portland, OR.

Refrigeration and ControlledAtmosphere Storagefor Horticultural
Crops. Northeast Regional Agricultural EngineeringService. #22. 1990.
CooperativeExtension, 152Riley-Robb Hall, CornellUniversity, Ithaca,
NY 14853. $5.25.

Cut Flowers: Production andMarketing. C. Kopolow. January 1989. 7
pages. Send a self-addressed, gummed label to Agri-Topics, National Ag
ricultural library, Room 111, 10301 BaltimoreBlvd., Beltsville, MD 20705.

DriedFlowers. C. Kopolow. November, 1989- 8 pages. Send a self-
addressed, gummed label to Agri-Topics, NationalAgricultural Library,
Room 111, 10301 Baltimore Blvd. Beltsville, MD 20705.

Herbs. S. Whitmore and H. Shimizu. December 1989. 6 pages. Send
a self-addressed, gummed label to Agri-Topics, National Agricultural
Library, Room 111, 10301 BaltimoreBlvd., Beltsville, MD 20705.

Peonies.}. MacLean and S. Whitmore. n.d 4 pages. Send a self-
addressed, gummed label to Agri-Topics, National Agricultural Library,
Room 111, 10301 Baltimore Blvd, Beltsville, MD 20705.

Pests of Some Common
Field-Grown Cut Flowers

Leanne Pundt
Extension Educator

Commercial Greenhouse IPM Coordinator

p otentially, there are hun
dreds of varieties of annu

als, herbaceous perennials, bulb, and woody plants that can
be successfully grown in the field as cut flowers. Some of the
more common insect pests of cut flowers include spider
mites, aphids, thrips and various caterpillars. Common dis
eases include powdery mildew, root and stem rots, leaf spots
and many others. Deer may cause extensive damage to
asters, mums and other cut flowers. Particular cultivars may
vary in their resistance to insects and diseases, but only lim-
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These retailers continued to experience sluggish sales with
price conscious consumers. However, even these retailers
were encouraged by the increased activity in other sectors of
the market. They seemed to share the view that the local
economy was picking up and next year would be better.

Fear and loathing in the retail market
From every experience, good or bad, there is usually a les

son to be learned in business (as in life). In this most recent
recessionary period, predictions of gloom and doom in the
garden center trade, due to competition from mass-market
retailers, have been in vogue. Builders Square, Home Depot,
WalMart and Super Stop & Shop have all recognized that a
huge sales potential exists in the plant market and have capi
talized upon the inefficiency of the small retailer to carve a
large niche in this marketplace.

While competition from the mass-retailer is real, it is not
necessarily the end of the line for the retail garden center. A
recently published American Floral Endowment (AFE) study
showed that 48% of all outdoor bedding/garden plants are
sold through Garden Centers. Mass-market retailers move
30% of this product, with the largest portion (21%) sold by
"discount/home improvement/hardware" oudets. Why do con
sumers show preference to one oudet over the other? Accord
ing to the AFE study, 65% cite convenience for supermarket
purchases, but only 12% use the same reason for garden cen
ter purchases. On the issue of price, garden centers are com
petitive; 29% of consumers cite price as the reason for garden
center purchases, but only 17% use this reason for supermar
ket purchases. In comparison, 40% to 47% cite price for pur
chasing plants at other mass merchandisers. When it comes
to quality, the garden center has the advantage over mass-
merchandisers. Consumers cite garden center plant quality
(26%) as far superior to that of the mass merchandiser (3% to
7%). Garden centers also have the advantage when it comes
to plant selection; 16%of consumers cite plant selection at
garden centers as the deciding factor compared to only 3% to
9% for the various mass merchandizing oudets. Consumers
cite service at garden centers only 1% of the time and not at
all for the mass merchandiser. This represents one area
where garden centers can work to establish a business advan
tage over the competition.
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Early detection and treatment will help in your battle
against whiteflies.

NOTE: We are planning a series of twilight meetings on
poinsettias on September 21 and September 28. Topics to be
covered include detection and monitoring of key pests; plant
nutrition and growth regulators; and spray application and
technique. Meetings will be held at different locations. Details
will follow.

References

Miller, R. 1990. IPM Scouting and Record-Keeping Tips You Can Use.
GrowerTalks. May 1990 24-30.

Sanderson, J.P. Whiteflies. IPMQuarterly5 6) 1-3.
Sanderson, J.P. and G. Ferrentino. 1988. Whitefly Biology and Manage

ment in the Greenhouse.SAPProceedings 1988.
Sanderson, J.P., P.M. Davis, and G.W. Ferrentino. 1993. Guidelines
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Spring Wrap-up 1993: Trends,
Problems and Solutions

RichardJ. McAvoy
Assistant Professor and Extension Specialist

Greenhouse Crops

o 'verall, the 1993 spring
bedding plant season

was a good one. The weather in May was outstanding. With
sunny skies each weekend, consumers were out buying.
Many retailers reported that Mother's Day weekend was their
best ever. Things slowed a bit toward Memorial Day but by
mid-June, 6" annual sales picked up, and both wholesales
and retailers were reporting a steady business.

Most of the growers I spoke to in the region felt that a
slow recovery was underway. One exception to this view
may be with retailers in the high-quality end of the market
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ited written information on pest resistance for cut flowers is
available.

Celosia, zinnia, rudbeckia, echincea, yarrow and globe
amaranth are easily grown cut flowers for a new grower.
Growers should be aware of the common pest problems on
these crops. This knowledge will help growers to most effec
tively monitor and treat problems as they arise.

Celosia argenteaor Plume Cockscomb is grown for its col
orful plume-feathered flower spikes. In the greenhouse,
young transplants may become infected with damping-off, a
fungus disease caused by Rhizoctonia solani Rhizoctonia
may attack young seedlings on the stem, especiallynear the
soil line. Initially stem tissue shrivelsand may turn brown or ,
black, and ultimately seedlings may wilt and die.

In the field, two spotted mite populations may build up
during periods of hot, dry weather. Mites often remain unno
ticed until severe damage is noticeable, i.e., stippled or discol
ored foliage. To monitor for mites, tap the lower leaves over
a white sheet of paper. Wait a few seconds and then look for
the mites crawling across the paper with a lOx hand lens.
Two-spotted mites will be about the size of a period, green
or greenish yellow with two lateral dark spots. When mite
populations are causing stippled or discolored foliage, spot
treat with insecticidal soap or malathion.

New hybrid cultivars of zinnia are gaining in popularity as
cut flowers. In the greenhouse, transplants may be suscepti
ble to both damping off and injury from fungus gnats. Fun
gus gnat damage usually begins at the soil surface with
destruction of the root, stem or leaf tissues. Proper drainage
and sanitation will help manage fungus gnat populations.

Fungal or bacterial leaf spots may be a problem on zin
nias. A leaf blight caused by the fungus Alternariazinniae
may be seen. Small, reddish-brown spots with grayish-white
centers may be observed on the leaves or stems. This fungus
may girdle the stem so that the upper portions of zinnias may
dieback. Alternaria may overwinter on seed and in the soil
for at least one winter. Crop rotation is needed.

The bacterium Xantbomonas campestris causes a leaf spot
that often appears edged by a yellow halo. This leaf spot also
may infectzinnia seed and develop during warm, wet condi
tions. To slow leaf spot disease development, avoid overhead
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irrigation to help keep plant surfaces dry. However, to con
firm whether a leaf spot is caused by Altemaria or Xantho-
monas, samples need to be sent to a laboratory for diagnosis.

In late summer, warm days followed by cool damp nights
encourage the development of powdery mildew caused by
the fungus Erysbipaecicboracearum. To monitor, look for
white powdery patches on the upper leaf surfaces. If pow
dery mildew is severe, defoliation may result Protectant fungi
cides such as chlorothalonil, sulfur or thiophanate-methyl
may be applied every 10 to 14 days.

Insect pests of zinnia may include aphids, thrips or Japa
nese beetles. Aphid populations may be kept "in check" by
the presence of naturally occurring predators such as bra-
conid wasps, ladybird beetles, lacewings and syrphid fly lar
vae. When aphid outbreaks do occur, they tend to be "spotty"
in distribution. Look for the aphid's cast skins and honeydew
(a sweet, sugary liquid excreted by aphids). Sooty mold, a su
perficial black fungus that feeds on this honeydew, may also
be seen on the leaves. Wingless adults may be found on the
new growth, at the base of buds, and on the underside of
leaves.

Thrips rasp plant cells and then feed on plant juices and
pollen. Thrips' feeding may result in deformed flowers and
streaking of the petals. To monitor for thrips, tap yellow flow
ers over a white sheet of paper to look for the adults. Use a
hand lens to see the tiny (1/25-inch long) insects with fringed
wings. Blowing gently into the open flowers will agitate the
thrips, allowing them to be seen as they leave their hiding
places deep within the flower buds.

Japanese beedes may feed on the foliage and flowers in
July and August. Japanese beetle traps are generally not effec
tive for controlling adults. In one study, over 50 % of the
adults attracted to the traps did not enter the traps. Adults can
then feed on nearby favored host plants. Treatment options
include hand picking, if the planting is very small, or applica
tions of Carbaryl or malathion.

Both echincea and rudbeckia are popular perennial cut
flowers. Late in the season, powdery mildew may occur
when high humidity favors disease development. Leaf spots
caused by Septoria or Phyllosticta may also occur. To manage
these diseases, water early in the day, avoid crowding plants,
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tion to high numbers of thrips on cards. Thrips feeding may
cause leaf deformations on poinsettia.

Foliar inspections will add to the information gained from
the sticky card counts. If possible, inspect 10 to 20 plants per
1,000 square feet of growing area. Randomly walk through
the crop to inspect plants. Pay particularattention to "hot
spots" every week. Inspect plants in the middle of the bench
where spray coverage may be less thorough. When finding
whiteflies, mark the infested plants. Use these plants as "indi
cators" to track whitefly population development, so that treat
ments may be timed toward the most susceptible life stages.
Counts should be taken before and after spraying to deter
mine the effectiveness of the treatments.

Certain life stages of the whitefly are more susceptible to
insecticides. Whitefly eggs are tolerant to most pesticides.
Older crawlers and pupae are tolerant toward most of the cur
rently registered materials.

Young crawlers and adults are the most vulnerable to
insecticides. Timing sprays toward the more vulnerable
young crawlers will be more effective. In one study, com
plete spray coverage killed 98% of the young first- and sec
ond-stage crawlers, but only 10 to 50% of the fourth-stage
nymphs and pupae were killed. Sprays used to control adults
may be more effective in the morning. Most of the adults
have just emerged and haven't yet coated their bodies with
wax.

The different whitefly lifestages can be found on different
portions of a poinsettia plant. Eggs and adults tend to be
found on the upper portion. Crawlers tend to be found in the
middle canopy, and fourth instars tend to be found on the
lower leaves. Most of the whiteflies will be found on the low
ermost leaves when the plants are regularly sprayed. Growers
may then be able to remove the lowermost leaves to help
manage whitefly populations as the plant matures. If multiple
lifestages of whiteflies are present, ie., adults laying eggs, or
pupae and emerging adults, insecticide mixtures are most
effective. Insecticide mixtures should be used with caution, as
the risk of phytotoxicity is increased, compared to using an
insecticide alone. When selecting insecticides, rotate among
the different classes of materials to avoid the buildup of resis
tant populations.
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Detect and Treat
Whiteflies Early

Leanne Pundt
Extension Educator

Commercial Greenhouse IPM Coordinator

G rowers need to reduce

whiteflies to a tolerable

level on their poinsettias before bract coloration. In the last
issue, I discussed the importance of detecting whiteflies early
in the crop production cycle. Start with a clean greenhouse.
When the cuttings first arrive, use a 10x-15x hand lens to
look for the whitefly nymphs on the underside of the leaves.
Separate cuttings or prefinished plants by source, to deter
mine which supplier has the most whitefly-free cuttings.

After inspecting and planting the rooted cuttings, begin
monitoring. It is easier to inspect small plants with few leaves
for the whitefly nymphs and adults than larger plants with
more leaves. The more open plant canopy of small plants
also allows thorough spray coverage to the underside of the
leaves.

Yellow sticky cards can be placed in the house shortly
before the cuttings or prefinished plants arrive. Count and
replace cards weekly. If possible, check cards twice a week.
Look at trends in whitefly population levels to determine if
treatment is needed. Sticky cards may help locate "hot spots."
However, there may be adults on the sticky cards but few
adults on the plants. This suggests that adults may have
entered from outside or another source. Growers should try
to locate the source of whitefly.

Cards may be placed either horizontally or vertically just
above the crop canopy. If growers are using Encarsiafor-
mosa for biological control of the greenhouse whitefly, hori
zontal placement of the sticky cards will attract fewer
parasites to the cards. Horizontal placement of the cards is
also more effective in monitoring for fungus gnats. Place
cards in nearby crops and outside the greenhouse. Pay atten-
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and clean up infected leaves in the fall. Mosaicviruses may
cause mottling and yellowing of the leaves. However, little is
known concerning the identity and transmission of these
viruses. Rogueing infected plants may be helpful.

Whiteflies may be seen on young greenhouse-grown trans
plants. Aphids, including the crescent marked lily aphid, a
black and yellow species, may be seen. Feeding by four-lined
or tarnished plant bugs may cause distinct, round spots on
the leaves. (Plant bug damage is most commonly seen on
mints.) The fourlined plant bug is greenish yellow with four
longitudinal black lines. It is timid and usually hides under
leaves or flies away when disturbed. Treat with insecticidal
soap, malathion or methoxychlor if foliar damage is not
acceptable to your customers.

Achillea, or yarrow, can be grown for cut or dried flowers.
A.filipendulea and A. millefolium have fragrant, fresh foliage.
Achillea is generally pest free, but powdery mildew caused
by Erysiphe cicoraceamm may occur. Yarrow may be
affected by crown gall, but this disease is not very common.

Gompbrena or globe amaranth is generally pest free
with no reported pest problems. Other cut flowers that are
reported to be pest free include: Ecbinops, or Globe Thistle;
Erygium, or Sea Holfy; Liatris, or Gay feather, and Solidago,
or Goldenrod.

Cut flowers can be grown successfully when you monitor
for potential insect and disease problems.

Note: There are few specific references on pests of cut
flowers, but many of the references listed below on pests of
annuals, perennials and even woody plants will be helpful.
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