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G reenhouse growers are
interested in adding

herbaceous perennials to their product mix. As researchers
learn more about the flowering requirements of specific peren
nials, growers may soon be able to bring more species to flower
at specific dates. This type of cultural information is likely to
increase spring sales of perennials even more, since gardeners
are more likely to buy plants in flower. Growers planning on
growing and marketing perennials need to become familiar with
pest problems and control options.

Following are some of the key pests of herbaceous perennials.
This list is based upon a review of the available literature with
added input from growers. As such, it is not meant to be an
exhaustive listing but, rather, a beginning guide to monitoring
greenhouse-grown perennials. For simplicity sake, frequently
only the genus name is included because of the large number of
cultivars and species. For more detailed information, consult the
references listed at the end of the article.

Damping Off
Botrytis sp., Pythium sp. and Rhizoctonia sp.
Host Plants

Adenophora, Campanula carpatica, Chrysanthemum,
Echinacea, Lavatera, Lavandula hidicote, Salvia, Scabiosa and
many others.

Monitoring

Monitor seed flats weekly for poor seed emergence (pre-emer-
gence damping off). Look for circular area as fungus advances
from a point of infection. Look for small water-soaked spots on
the emerging shoot (hypocotyl) before seedling collapses. May
see cottony web-like mycelium due to Rhizoctonia sp.
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teria are present and are even less observable during winter
months. As temperatures increase in the spring and overhead
watering is supplied to crops of geraniums, symptoms tend to
become obvious. Infected plants do not recover and should be
discarded.The bacteria are spread from plant to plant by splash
ing water or handling; cuttings from infected plants can carry
the pathogen as well. The bacteria are not spread via seed,
therefore, seed-grown geraniums produced in isolation from
cutting-grown material are not likely to contract the disease.

Thesymptoms of bacterial blight include small (1/16 to 1/8")
brown spots on foliage, often with yellow halos. Sometimes the
spots appear in a V-shaped brown wedge on a leaf. Entire plants,
or perhaps only a leafor stem, mayshow wilting (check roots
and stems to rule out Pythium and Botrytis respectively).
Overhead watering and warm, moist conditions favor the dis
ease. Bacteria can enter a plant through wounds or directly
through natural openings (stomates).

Control the Problem Preventively. Use culture-indexed cut
tings and grow cuttings separately from seed crops. Destroy sus
pect material promptly after obtaining a definite diagnosis from
a laboratory.

Monitoring Tips

Monitor for bacterial blight by scanning the foliage of gerani
ums, looking for the typical symptoms. Since seed-grown plants
are less likely to have the disease (unless it is introduced from
another source), watch cutting-grown crops most carefully.

Xanthomonas campestris pv. zinniae is the pathogen causing a
bacterial leaf spot of zinnia. This pathogen is spread in seed and
also from plant to plant by splashing water and handling. The
small angular brown spots have yellow haloes and are often seen
on young seedlings. The problem is controlled by seed treat
ment in a 1:4 dilution of bleach (containing 5.25% sodium
hypochlorite) for 30 minutes. Water zinnias early in the day
avoiding splashing (or subirrigate) and destroy infected material
if a problem is observed. Alternaria leaf spot on zinnia caused
by Alternaria zinniae has similar symptoms and is often con
fused with bacterial leaf spot. Its effects are also lessened by
minimizing foliar wetness.

Another bacterium, Xanthomonas campestris pv. begoniae,
causes bacterial leaf spot of begonia, but this disease is rarely a
problem in bedding plant production. Vegetatively-produced
begonias are more commonly affected.
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Do not keep virus-infected material in the greenhouse from
year to year. Inspect new plants for thrips and virus infection as
they are brought into the greenhouse. Plants suspected of carry
ing thrips and/or virus should be isolated from other susceptible
plants. Plants infected with virus cannot be cured.

Monitoring Tips
Keep Track of Thrips. Take regular sticky card counts for

thrips in order to monitor populations of the virus vector.
Yellow or blue cards can be used. Blue cards are somewhat more
attractive to thrips and can be used where thrips are a primary
concern. Yellowcards are less specific and will also trap shore
flies, fungus gnats, whiteflies and aphids.

Look for Symptoms. Scan over the crop regularly looking for
the typical symptoms. Randomly select plants for closer exami
nation, looking closely at stems and leaf petioles. Sometimes leaf
spots may be visible only on leaf undersides.

Use Indicator Plants. Plants which show virus infection quickly
are useful for detecting the spread of the disease by thrips in
the greenhouse. Potted fava beans ('Little Toto' works well) or
petunia cultivars 'Summer Madness', 'Super Blue Magic' and
'Calypso' will show both signs of thrips feeding damage and, if
thrips are carrying the virus, dark spots within a few days after
feeding. Where virus-infested thrips have fed on fava bean,
small, round black spots will appear, while on petunia, there will
be small, dark brown spots about 1/8" diameter. To monitor
virus spread, place these indicator plants at crop level in areas
where thrips are known to be present, and check them every few
days for the virus spots. Ifvirus appears to be spreading around
the greenhouse, tighter control of thrips and stricter roguing of
infested plants is advised.

Foliar Diseases Caused by Bacteria
There are several bacterial diseases that affect bedding plant

crops. Most are controlled through cultural practices; no effec
tive controls exist for infected plants. Bactericides, such as cop
per, provide limited benefits.

Xanthomonas campestris pv. pelargonii is the notorious cause
of bacterial blight of geranium. Zonal, ivy and regal/Martha
Washington geraniums are susceptible, although infection of
Regal geraniums (Pelargonium domesticum) is relatively unusual.
Bacterial blight is an extremely serious problem when it occurs
because of the importance of the crop to many growers and
propagators. Symptoms are not always apparent when the bac-
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Damage Symptoms

Seedlings fail to emerge (pre-emergence damping off) or
seedlings collapse and are killed (postemergence damping off).
Seedlings that escape infection may later develop root rots or
blight. Do not confuse with injury due to hot irrigation water,
overfertilization, low temperatures, drought or chemical injury.

IPM Options

Purchase high-quality seed. Grow seedlings on raised benches
and avoid crowded seed flats. Avoid excessive irrigation. Have
adequate air pore space in the mix to discourage Pythium.
Closely monitor pH and soluble salt levels. Use clean hose noz
zles and avoid water splash. Promote vigorous seedling growth.
Spot treat with selected fungicide.

Fungus Gnat
Bradysia sp. or Sciara sp.

Host Plant

Adults are attracted to decaying plant tissue (fungi are a food
source) and potting mixes with immature composts (less than
six months old). Larvae may be particularly damaging on
Ballerana, Dianthus, Dicentra spectabilis, Geranium (Cranesbill),
Heuchera, Lobelia Scabiosa, Sedum and others.

Monitoring

Use yellow sticky cards to monitor for adults. Place cards just
above soil surface. (Horizontal placement will attract more
adults.) Use potato slices (1.5" long by 1") to monitor for larvae,
especially during cool, overcast weather. Examine daily. Monitor
young cuttings and developing roots for signs of feeding injury

Damage Symptoms

The first two generations are the most damaging during crop
production. Fungus gnat larvae may bore into stems of succulent
cuttings and feed on tender young roots. Fungusgnats may play
a role in the transmission of Botrytis sp., Cylindrocladium sp.,
Pythium sp., Thielaviopsis sp., Sclerotinia sp. and Verticillium sp.
IPM Options

Avoid standing water, soil debris and organic matter on the
floor. Remove weeds. Treat early beforedamaging populations
develop. Control options: Bacillus thuringiensis subsp. israelensis
(Gnatrol). Insect parasitic nematodesSteinernema feltiae. (X-gnat
or Scanmask). Check viability of nematodes before treatment.
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Green Peach Aphid
Myzus persicae

Host Plants

Aster, Chrysanthemum, Dahlia, Delphinium, Dianthus, Myosotis,
Gaillardia, Iris, Papaver, Primula, Sedum, Verbena, Viola and
assorted herbs.

Monitoring

Overwinters as black shiny eggs on Prunus sp. outdoors. Place
yellow sticky cards near doors and vents to detect winged
adults. Inspect incoming plants on underside of leaves and buds
for small, (l/14"-long) aphid that is pale green or yellow to pink
in color. Colonies tend to be on the tip of new growth.

Damage Symptoms

Tender, new growth is distorted and deformed. Honeydew and
sooty mold reduce aesthetic appearance of plant. Green peach
aphid is reported to transmit more than 150viruses including
common mosaic virus, tobacco, tomato, lettuce, dahlia and
canna mosaic virus.

IPM Options

Eliminate weed hosts. Control pest early, before crop flowers.
Systemic materials (ie. Marathon 1G) tend to be more effective
than nonsystemic materials. Insect-killing fungi Beauveria
bassiana (Naturalis 0 or Mycotrol WP).

Greenhouse Whitefly
Trialeurodes vaporariorum

Host Plants

Aquilegia, Astilbe, Chrysanthemum, Dicentra, Hibiscus,
Lavandula, Lupinus, Malva, Mentha sp., Primula, Salvia,
Rudbeckia and assorted herbs.

Monitoring

Use yellow sticky cards to monitor for adult whiteflies. Look
for powdery-white adults (1/16" long) on underside of upper
most foliage. Wings are held flat over their body. Older (3rd and
4th) instar immatures are found on the lowermost leaves. GHWF
pupae are white with parallel sides.

Damage Symptoms

When high populations develop, honeydew and sooty mold
will reduce aesthetic appearance of plants. May reduce vigor of
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The IPM Way to Manage
Bedding Plant Diseases
Part II: Foliar Diseases Caused

by Viruses and Bacteria

Dan Gilrein
IPM Specialist, Cornell Cooperative Extension

Margery Daughtrey
Sr. Extension Associate, Dept. ofPlant Pathology, Cornell

(Editor's Note: This isPart II ofa three-part article provided to help
growers better understand how to manage bedding plant diseases. Part I
(see CGNL #190) discussed some general information and contagious dis
eases; Part II will discuss foliar diseases caused byviruses andbacteria;
and Part III will reviewnoncontagious diseases. Adherence to the basic
principles outlined here plus using goodgrowing techniques will allow
growers to produce quality plants.)

Foliar Diseases Caused by Viruses
Although there are relatively few virus problems associated

with bedding plants, two tospoviruses—tomato spotted wilt
(TSWV) and impatiens necrotic spot (INSV)—are of considerable
importance. Among the spring bedding plant crops, impatiens,
New Guinea impatiens and begonia are the most frequently
harmed by one of these viruses.Theyare both transmitted by
thrips; Western flower thrips being the usual carrier in green
houses. The viruses can also be carried in infected cuttings or
tubers (e.g. impatiens cuttings or dahlia tubers) as well.

Symptoms of infection for the two viruses are similar and
include brown or black spots on leaves; yellow, black or necrotic
rings or oak leaf patterns on leaves, stems or flowers; wiltingor
stunting; tip dieback; or a chlorotic mottle or mosaic on foliage.
Ofall bedding plants tested, only geranium appears to be little
prone to infection. Ivygeraniums, which are favored by thrips,
have, on rare occasions, shown yellow ring spots when infected
by TSWV.

Symptoms of INSV or TSWV may not be apparent in infected
plants, but these symptomless plants may still be a source of
virus for thrips. A few species and cultivars will show symptoms
within two or three days if infected, whereas others, such as
cyclamen, may not show symptoms for as long as two months.
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with oak-leaf-shaped bracts and transition bracts were often
called traditional. Positive comments almost always mentioned
the color in terms of being true or pure, or possessing a brilliant,
luminescent, or rich quality. Contrast between leaf and bract
color was often noted, and positive responses were associated
with comments about the number of bracts or the fullness of the
bract display.

Poor ratings were often associated with comments like sickly
or not healthy, a poor or faded color, or a nontraditional or fake
quality to the plant. Black or dark transition bracts in the bract
display were often mentioned in negative terms. Whites with
green or yellow highlights were almost always labeled as sickly
and cultivars with horizontal to droopy bract orientation were
referred to as unhealthy or wilted. Color combinations in the
bracts, such as in the marbles and jingle bell types, drew strong
responses and if the combination was not pleasing, the response
was negative. The highly savored or textured bracts of 'Picacho'
were mentioned in negative terms by 60% of the evaluator's
comments. Many of these comments linked the texture with wilt
ing and shriveling. (Personally, I liked 'Picacho' because I
thought the texture added an interesting, new quality).
'Silverstar' was another cultivar with an unusual characteristic
that drew a strong response. Virtually every comment men
tioned the variegated leaves, some in positive terms and some
referred to the color as nontraditional and sickly.
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plants with defoliation and stunting. Sooty mold may lead to
chlorotic yellowing of foliage.

IPM Options

Remove weeds and "pet plants". Thorough spray coverage is
needed to underside of leaves. Ifusing insect growth regulators,
use indicator plants to assess treatment effectiveness.
Beauvaria bassiana (Naturalis 0 or Mycotrol WP) Marathon 1 G.

Impatiens Necrotic Spot Virus (INSV)

Home Plants

Anemone, Aquilegia, Aster, Campanula, Centaurea,
Chrysanthemum x superbum, Coreopsis, Dahlia, Delphinium,
Dianthus, Gaillardia, Lobelia, Lychnis chalcedonica, Lupinus,
Malva, Mentha, Oenothera, Paeonia, Papaver, Penstemon, Phlox
drummondii, Primula, Verbena and others.

Monitoring

Symptoms highlyvariable depending upon host plant or culti
var. Use fava bean or petunia indicator plants to detect if thrips
are carrying the virus. Monitor Western FlowerThrips (WFT)
populations with yellow or blue sticky cards. Use Q-TSPA kits
(AgDia) to determine if thrips or plants are infected.

Damage Symptoms

Plants are weakened with reduced vigor and may die.
Infected herbaceous perennials may potentially serve as a reser
voir for the virus to spread by thrips to other landscape plants.
Additional thrips species reported to feed on perennials include
onion thrips, iris thrips, flower thrips, gladious thrips and holly
hock thrips.

IPM Options

No control. Destroy infected plants. In greenhouse, begin a
strict sanitation and thrips monitoring program.

Melon or Cotton Aphid
Aphis gossypii

Host Plants

Althea, Aquilegia, Chrysanthemum, Echinops, Helianthus,
Heliotropium, Hibiscus, Iris, Lythrum, Monarda, Papaver,
Penstemon, Primula. Found on closely related weed species includ
ing Asclepias, Eupatorium, Trollius, Sedum and Verbena.
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Monitoring

Rely primarily on plant inspection. Scout weekly, early in the
crop, before flowering. Closely inspect overwintered perennials
in the coldframe before they are introduced into the greenhouse.
Melon aphids are smaller (1/16") than green peach aphids and
are greenish-yellow to dark green in color. They have "tailpipes"
darker than the rest of their body.

Damage Symptoms

Leaves may become deformed, plants stunted with discol
oration of foliage. Stems may die back and plants wilt. Honey-
dew, sooty mold and shed skins may be unsightly.

IPM Options

Eliminate weed hosts. Apply nonsystemic materials before
flowers open. Insecticidal soap, insecticidal soap and Orthene,
or insecticidal soap and Mavrik. If using insect growth regula
tors, use indicator plants to assess treatment effectiveness.
(Two applications may be needed.) Marathon 1 G

Western Flower Thrips
Frankliniella occidentalis

Host Plants

Wide host range. Some key hosts may include Aster,
Campanula, Chrysanthemum, Coreopsis, Digitalis, Eupatorium,
Lamium, Lupinus, Platycodon, Rudbeckia, Sedum and others.

Monitoring

Use yellow or blue sticky cards to monitor for adult thrips.
Check cards weekly to track population levels and to evaluate
treatment effectiveness. Inspect and quarantine incoming plants
for signs of thrips larvae or adults (five to seven days). Tap
foliage over white sheet of paper to look for slender insects
(1/25" in length).

Damage Symptoms

Tender young growth is distorted and cupped. Expanded
leaves have silvery areas with black fecal spots. Flowers are
blasted or streaked as thrips feed on pollen. Most efficient thrips
vector of INSV.

IPM Options

Remove weeds inside greenhouse and maintain a 10- to 20-ft.
weed-free barrier outside. Remove crop debris and cull piles.
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Early detection is needed. Three spray applications every three
to five days with thorough coverage is needed to reduce popula
tion levels.
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