
O
ver the past 30 years, I’ve man-
aged all kinds of greenhouses
and a common characteristic has
been their modest size — smaller
or equal to 2,500 sq.ft. Insect

problems can be challenging because a grower
can experience multiple pest problems in close
proximity to one another and at the same time.
Keeping pest control costs to a minimum requires
the grower to stay one step ahead of the pests.
Also, if the greenhouse doubles as a production
and retail operation, there may be additional con-
straints and concerns about environmental safety
for consumers and co-workers. 

Control Sanitation And Temperature
Sanitation will give you more bang for your

buck than any other practice. Weeds both inside
and outside of the greenhouse can harbor aphids,
thrips, spider mites and whiteflies. They can be a
source of diseases, too. Planting narrow-bladed
grasses such as fine fescues around the outside
perimeter of the greenhouse will discourage
thrips from relocating inside the greenhouse.
Broadleaf weeds or ornamental perennials near
the greenhouse can be a reservoir for thrips. 

Research gathered from weekly scoutings con-
ducted by Tom Doubleday and Michael
Brownbridge from the University of Vermont
Entomology Research Laboratory indicate that
during the early winter months, an empty,
frozen greenhouse does not guarantee seasonal
thrips protection. Thrips will survive in the
greenhouse after extended cold periods. They
cling onto weeds and debris while dormant and
successfully transition into the next generation
once temperatures begin to rise. 

A better tactic for thrips prevention is to turn

the thermostat to 90° F and let the empty green-
house cook for 5-10 days before closing it down
for the season. Immediately afterwards, put in a
few sacrificial marigolds. Hungry and thirsty
thrips migrate onto the plants: After a few days,
pull out the thrips-infested marigolds. 

Eliminate stagnant pools of water on the floor
and prevent algae blooms. Shore flies (Scatella
stagnalis) require algae for food; without the
green micro-fodder, shore flies cannot survive. In
early spring, their numbers start small, but they
can escalate quickly in the warmer months. 

Remove any sentimental plants that harbor
recurring populations of aphids, thrips, spider
mites or scales. This could be a decade-old mandev-
illa, ‘Ponderosa’ lemon or hibiscus. They may thrive
in ample sunlight and high relative humidity, but
they don’t belong in a production greenhouse.

Scout For Problems
Designate a section of your greenhouse or,

even better, a separate greenhouse for new
plants and plugs coming into your operation
from other producers. Scout weekly for two
weeks before integrating those plants into the
entire greenhouse. If you identify a problem,
contact the grower. Inquire about their recent
spray program and select a pesticide that has a
different mode of action from the producer’s
most recent applications. 

Most everyone uses yellow or blue sticky trap
cards because they’re a quick, easy method to
detect the first flush of insect populations. Yellow
cards are the most popular because they snag
winged aphids, thrips, whiteflies, fungus gnats and
shore flies. However, sticky cards should only sup-
plement regular plant inspections. Weekly scout-
ing is mandatory, especially during springtime. �

Managing Pests 
In Small Greenhouses 

2 8 GPN M a r c h  2 0 0 6

pests & diseases

Top: Preventing algae growth will help reduce the number of
shore flies in a greenhouse. Bottom: Quick count trap cards
provide an excellent representation of the kinds of pests living in
the greenhouse. (Photos: Colleen Armstrong) 

By Colleen Armstrong

The small greenhouse is not immune to insect and mite infestations:
Growers must discover the best combinations and use multiple 
strategies to prevent plant injury and economic loss. 
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ALTERNANTHERA!

Grower tips
•Grow as annuals or tender perennials, depending upon location.

•Very easy to grow and a fast grower.

•Plants are multi-branching. One pinch is recommended to provide 

a fuller appearance.

Selling points
•Great for high shade areas.

•Very versatile for use in combo containers, hanging baskets 

and as a groundcover.

•Good mixer for planting with impatiens.

www.yoder.com

New Alternanthera cultivars offer a colorful alternative to the same old shade
bedding plants. 

‘Cognac’, ‘Crème de Menthe’, ‘Grenadine’ and ‘Partytime’ are new Flower
Fields introductions through Yoder Brothers. Bred by Itsaul Plants in Georgia.

Bobby Saul says these are for shade only and bring to the shade garden 
what Coleus bring to the sunny border. Pennsylvania trials bear him out. All 
four grew steadily to form full, shrub-like plants by summer’s end. Like Coleus, 
the color source is foliage, not flowers. 

‘Cognac’ (PPAF) – Medium to dark maroon, glossy foliage. 
Plant height is 12 inches.

‘Crème de Menthe’ (PPAF) – Creamy white and mint-green foliage 
brightens shady spots. Plant height is 15 inches.

‘Grenadine’ (PPAF) – Reddish-pink leaves with white highlights and  
dark veins. Plant height is 14 inches.

‘Partytime’ (P.P.#14789) – Provides a riot of color. Green leaves are 
generously splashed with shocking pink and white coloration. 
Plant height is 14 inches. 

Plant heights given are based on Pennsylvania first-year trial performance.  USDA Hardiness Zones 8-11.

Write in 330
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If you are short on time and think it is
impossible to scout the greenhouse, conduct a
“quick count.” Look at a section of the trap
card instead of counting the entire card. When
using a 3x5-inch trap card (assuming the 5-
inch side is the width), draw a 1-inch column
down the center of the card. Count the insects
and multiply by 10. (There are five 1-inch
columns on each side. Two sides x five 1-inch
columns = 10.) In most cases, the center section
of the trap card is an excellent representation
of what is in the greenhouse. 

Vertical sticky trap cards should be near the
crop’s new terminal growth and horizontal
cards should be placed near the root medium
for trapping adult fungus gnats (Bradysia spp.).
Female adult fungus gnats fly low and near the
soil surface to lay their eggs into the root medi-
um. One sticky card per 250-1,000 sq.ft. is the
standard recommendation; however, I use one
vertical and one horizontal card per 250 sq.ft.
during springtime or whenever fungus gnat
numbers begin to increase.

Media, Moisture and Feed
What’s the connection between media and

pest control? Healthy plants withstand attacks
from insects and disease. During University
of Vermont’s plant propagation course, stu-
dents evaluate different seed germination
media for sweet pepper seedling production.

The proportions and contents of the media
vary from light to heavy and are specialized
by various manufacturers. 

Often, students find fungus gnats hovering
around seed germination mixes with hefty pro-
portions of peat moss or compost because they
retain a lot of water. Fungus gnat eggs and lar-
vae complete their life cycle in the top inch of
media, and they require lots of moisture.
Allowing the media to dry to 50-percent mois-
ture content between watering intervals can pre-
vent fungus gnats from completing their life
cycle. It is a delicate balance of enough moisture
and aeration for maximum seed germination
and healthy root development. Conversely, the
combination of super light media and thirsty,
mature seedlings can lead to wilt and stress.
Wilted plants also are more vulnerable to dis-
ease, insect infestation and poor development. 

Proper watering is the best practice to protect
plants from fungus gnat, shore fly or drain fly
(Psychoda sp.) infestation. Frequent, light water-
ing triggers shallow root development and
excess moisture levels.

Excess nutrient fertilization will exacerbate
aphid and thrips infestations. When seedlings
have luxuriant growth with excess nitrogen,
insects feeding on them become beefier and
more fecund. Adult females bear more imma-
ture insects than expected averages, and the
next generation’s numbers quickly rise. �
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Cleary Chemical Provides
Solutions That Work
For over 65 years, Cleary Chemical has provided
the green industry with cutting-edge plant protec-
tion technology and the expertise to solve pest and
disease control problems in the greenhouse, nurs-
ery and landscape.

Growers have come to
rely on Cleary for lead-
ership products like:

TriStar® Insecticide

TriStar 70 WSP is the
#1 foliar insecticide
with a broad spectrum
control of key, econom-
ically important insect
categories like aphids,
mealy bugs, caterpil-
lars, scales, whiteflies,
thrips, leaf eating bee-
tles and leaf miners.  A new TriStar formulation
available mid 2006 will make this leading insect
control even more effective and easier to measure,
mix and apply in small gallon sprayers.

3336™ Fungicide

For years, growers have relied on 3336 for the
broad-spectrum control of troublesome diseases
like Leaf Spots and Blights, Powdery Mildews,
Rusts and Stem, Crown and Root Rots.  3336 can
be applied as a foliar spray or soil drench.

Spectro™ Fungicide

Spectro - the no-risk premix of 3336 and
Daconil® - saves you the time, trouble and worry
of tank mixing these two, top disease control prod-
ucts.  Spectro also has a reduced REI of 12 hours.

Alude™ Systemic Fungicide

Alude fights plant diseases such as Pythium,
Phytophthora, Downey Mildew and Summer
Stress related diseases.  Rapid foliar uptake and
complete systemic activity ensure preventative
disease protection all the way down to the roots.

Protect™ DF Fungicide

Protect fungicide with fast-acting mancozeb
comes in a dry flowable formulation for improved
and even easier handling and application. Protect
DF works exceptionally well as a foliar applica-
tion on Alternaria, Botrytis, Downy Mildews,
Phytophthora leaf spots and rusts.

For Cleary products and expertise, contact your
local supplier or visit our web site at:
www.clearychemical.com.

Advertisement

Write in 704

Bio-rational Trade Common Manufacturer/ Target Biological 
Pesticide Name Name Marketer Pest Control Agent

IGR juvenile Enstar II Kinoprene Wellmark Whitefly Harmful to many 
hormone International parasitoids.
mimics Distance Pyriproxyfen Valent U.S.A. Compatible with 

Corporation green lacewing 
(Chrysoperla carnea) 
and Orius spp.

IGR Azatin/ Azadirachtin OHP/SePRO Harmful to green 
ecdysone Ornazin Corporation lacewing. 
antagonists Compatible with 

eggs and adult 
Phytosieulus persim-
ilis and Amblyseius 
cucumeris.

Confirm Tebufenozide Dow Caterpillar Compatible with 
AgroSciences larvae green lacewing.

IGR chitin Talus Buprofezin SePRO Two-spotted Compatible with 
synthesis Corporation spider mite many parasitoids.
inhibitors Adept Diflubenzuron Chemtura Corp. Harmful to early 

larval stages of 
green lacewing. 
Compatible with
Leptomastix 
dactylopii.

Pedestal Novaluron Chemtura Corp. Harmless to 
Hypoaspis miles.

Nicotinic Conserve Spinosad Dow Thrips, two- Compatible with 
acetylcholine AgroSciences spotted many predatory 
receptor spider mite insects and mites.
antagonist

Insecticidal M-pede Potassium salts Dow Aphids, Direct applications 
soap AgroSciences whitefly, are harmful to most 

mealybug beneficial insects 
and mites. Short 
residual time and 
less harmful.

Figure 1. Bio-rational pesticides and biological control agents for greenhouse production.

*28_pestsdiseases.qxd  3/15/06  12:02 PM  Page 30



Compare
70 WSP Insecticide

The #1 Foliar Insecticide

Controlled by
foliar application

Not registered for
foliar application

*Comparison based on foliar label recommendation.
† Follow direct spray instructions on label.

Suppressed by
foliar application

Read and follow all label directions. The Cleary logo is a trademark of Cleary Chemical Corporation. TriStar is a trademark of Nippon Soda Company, LTD. Marathon is a trademark of Olympic Horticultural Products. Safari is a trademark
of Valent U.S.A. Corporation. Flagship is a trademark of Syngenta. Celero is a trademark of Arvesta Corporation. Aria is a trademark of FMC Corporation. ©2005 Cleary Chemical Corporation.   C1-259

Count on Cleary

www.clearychemical.com

• Fast Contact Control
• Broad Spectrum
• Ovicide Activity
• Translaminar

• Systemic
• Long Residual
• Reduced Risk
• Foliar Spray

TriStar® vs. Other Nicotinyl Insecticides*
Product
Labeled Pest

Marathon II Flagship Safari Celero Aria

Adelgids

Aphids

Beetles

Caterpillars

Fungus Gnats†

Leafhoppers

Leaf Miners

Mealybugs

Plant Bugs

Psyllids

Sawflies

Scales, Hard

Scales, Soft

Thrips

Whiteflies

TriStar® Features and Benefits

Write in 303
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Know Your Enemy 
Proper insect identification can be difficult but it

is more important than ever because we often
encounter different species of a pest, such 
as greenhouse whitefly (Trialeurodes vaporariorum),
silverleaf whitefly (Bemisia argentifolii) and banded-
winged whitefly (T. abutilonea). To make matters
worse, we have different strains or biotypes of a
particular species, for example, B biotype sweet
potato whitefly (Bemisia tabaci B biotype) and Q bio-
type sweet potato whitefly (B. tabaci Q bio-
type). Growers report that Marathon (imi-
docloprid, OHP) continues to be effective
against greenhouse whitefly, but that sil-
verleaf whitefly has developed resistance
to the material. Get the most out of your
pesticide by proper identification. 

Newer pesticides are selective to spe-
cific pests and a misidentification can be
costly. Endeavor (pymetrozine,
Syngenta Professional Products) dis-
rupts aphids from feeding but has no
value against mealybugs. If you are
using biological controls, identification
is essential. A tiny wasp, Aphidius cole-
mani, parasitizes green peach aphid
(Myzus persicae) and melon aphid (Aphis
gossypii), but it will not bother with pota-
to aphid (Macrosiphum rosae) or foxglove
aphid (Aulacorthum solani). 

Introduce Beneficial Insects
Every year, I can expect certain recur-

ring insect problems in our greenhouses.
I’ll find spider mites on tropical ornamentals in late
winter and fungus gnats on bedding plants in the
spring. Because we keep our scouting records from
the previous year, I can review them and pinpoint

when the previous year’s problems occurred. Our
planting schedules are generally predictable, and I
coordinate regular introductions of beneficial
insects with seasonal planting and crop production. 

In preparation for beneficial insects and mites,
I stop using pesticides with lengthy residual
effects, and I replace them with bio-rational pesti-
cides that are compatible with the natural ene-
mies. Only a few years ago, this information was
difficult to find, but that is no longer true.

Pesticide and natural enemy compatibility charts
can be found in your regional university exten-
sion pesticide recommendation publications or at
Web sites such as www.koppert.nl/e005.shtml

(click on “side effects”). Select the insecticides
that you have been using and the beneficial insect
or mite you plan on introducing into the green-
house. Check the number of weeks the insecticide
is persistent and lethal to the natural enemy. 

In late winter, I introduce a fast-searching,
predaceous mite, Phytoseiulus persimilis, to pre-
vent two-spotted spider mite (Tetranychus urticae)
infestations. If I’ve applied Avid (abamectin,
Syngenta Professional Products) for thrips or spi-

der mite control, I must wait two weeks
before releasing the beneficial mite. If I
have used Talstar (bifenthrin, FMC
Corporation), I must wait 8-12 weeks
before introducing the predaceous mite.
Both pesticides are very harmful to P.
persimilis nymphs and adults, but
abamectin is harmful to the predator for
a much shorter time period (see Figure
1, page 30).

Take Action
Growers have better success with nat-

ural enemies when they attack pests at
low population densities. When a prob-
lem is identified, decide the course of
action. In practical terms, a moderate or
high level of a pest infestation demands
immediate action and most likely, a con-
ventional pesticide treatment is neces-
sary. A small problem can be managed
with spot treatment of a bio-rational pes-
ticide, and if the grower is committed to a
biological control, releasing a suitable

natural enemy would follow.
When I first detect adult fungus gnats buzzing

around bedding plants, I place an order for the
predaceous mite Hypoaspis miles from a reliable
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• Bends around corners - install 
horizontally or vertically!

• Can easily cut with a sharp knife!
• Will not crack or bruise from hail!

• Mildew and chemical resistant -
will not discolor!

• Highly diffused light transmission!
• East and West coast distribution
• Rolls as long as 4’1” x 1000’!

• 8 Year Warranty!

Farm Wholesale AG
www.farmwholesaleag.com

FREE sample, call

1-800-825-1925
Ask for Bruce, ext. 608

Bendable, twin-wall!

Solexx Greenhouse Glazing
The twin-wall that bends!

6’3” x 300’ rolls

now available!

“This 6’ wide Solexx glazing is easy 
to work with. I did it all myself!”
-AJ Hamilton of Gramma’s Garden Nursery, 
Enumclaw, WA

Write in 731

For FREE Catalog
Call Toll Free U.S.A   

For Free Catalog
Call Toll Free FL

Fax Your Plans
for a Quote

1-800-523-3870

1-800-624-7612

(305) 245-8119

305-245-6968 • 246 SW 4th Ave. • Homestead, FL 33030 • www.bkinstall.com

Sawtooth — Air Vent
PROFESSIONAL GROWER GREENHOUSE

90’ X 100’
(Three 30’ Bays with 10’ Side Walls)

10
LB. SNOW

LOAD ROOF

• F• FOUR ROWS OF 12 GAUGE WOUR ROWS OF 12 GAUGE WALK-IN ALK-IN 
GUTTERS WITH EXTENSIONSGUTTERS WITH EXTENSIONS

• ALL WELDED, PREF• ALL WELDED, PREFABRICAABRICATED TRUSS TED TRUSS 
GALGALVVANIZED STEEL CONSTRUCTIONANIZED STEEL CONSTRUCTION

• 4”X4”X11ga HOT DIPPED• 4”X4”X11ga HOT DIPPED
GALGALVVANIZED STEEL POSTSANIZED STEEL POSTS

• GAL• GALVV. STEEL SIDE & END RAILS. STEEL SIDE & END RAILS

•• TWO SLIDING DOORSTWO SLIDING DOORS

•  24 SIDE BRACING SETS•  24 SIDE BRACING SETS

PRICE INCLUDES 6 MIL. 4 YR. 
CLEAR DOUBLE POLY ROOF
…with three poly inflator fans and 
E-Z clip poly attaching systems
…with vent curtains

Write in 730 

Predaceous mite Hypoaspis miles can help adult fungus gnat problems but they may not
arrive right away. Using a bio-rational pesticide reduces the problem quicker. (Photo: Biobest)
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supplier. Because I can’t expect the
beneficial mites to arrive for seven
to 10 days, I select a bio-rational
pesticide to reduce the problem as
soon as possible.

You can nip a problem in the bud
by taking immediate action and
spraying a small area before the pest
spreads into a larger area. Aphids,
even in small numbers, are a concern
on young plants. If the prospect of
spraying the entire greenhouse seems
unattainable, treat the localized prob-
lem area. Use spot treatments of an
insecticide to short circuit a potential-
ly explosive outbreak. Weekly plant
inspections and trap card checks are
essential follow-ups for any spot
treatments. Even small areas must be
posted for a pesticide application.
Low residual pesticides with short-
term restricted entry interval allow
for evening applications without
interrupting the daily routine.

Use Sentinel Plants 
Not to be confused with senti-

mental plants, sentinel plants are
individual plants set within a crop
area and monitored to provide early
detection of a problem. They can be
flagged or marked crop plants that
you return to and check on every
week. If an insect problem devel-
ops, the sentinel plants help you
determine whether you need treat-
ment or not or whether your control
regime is effective or not. When the
problem occurs, write the date and
description on the colored tape or
marker. Return to the sentinel
plants throughout the production
cycle and assess if any additional
treatments are necessary.

Conclusion
The small greenhouse is certainly

not immune to insect and mite infes-
tations, and the grower must use
multiple strategies to prevent plant
injury and economic loss. The
newer, more selective pesticides are
expensive, and beginning a biologi-
cal control program can be costly at
the start. Cultural methods are long-
lived and tested practices. Each
small-scale grower must discover
the best combination of strategies for
their own greenhouse IPM program.

Incorporating cultural practices
such as strict sanitation measures,
proper media selection and accurate
nutrient fertilization programs will
discourage pest outbreaks. If a prob-
lem arises, use current publications,
professionals, county diagnostic ser-
vices or online resources to identify
the pest. If biological control is one
strategy in your IPM program, con-
sider making prophylactic introduc-

Be prepared for
an outbreak of

Profitus maximus.

The fungicides you need. The control you demand. Value you’ll appreciate. 

Quali-Pro™ delivers the same bang for less buck, and that 

really makes a big impact on your bottom line.

For more information about Quali-Pro products, call 800-979-8994 or visit www.quali-pro.com.
Professional products, performance and people, backed by the strength of Makhteshim-Agan Industries, the world’s leading manufacturer and distributor of post-patent agrochemicals.

©2006 FarmSaver.com, LLC. Quali-Pro is a trademark of FarmSaver.com. Always read and follow label directions.

Great Results. Great Value. That’s Beautiful.

Write in 710

tions of natural enemies such as
predaceous mites for two-spotted spi-
der mite or fungus gnat control.
Become familiar with bio-rational
insecticides and miticides for early
action treatments and compatibility
with natural enemies. Take advan-
tage of quick spot treatments to

University of Vermont, Burlington, Vt.
She can be reached at (802) 656-0465
or colleen.armstrong@uvm.edu.

reduce a potentially threatening prob-
lem and use sentinel plants as your
“easy-to-spot” indicators of insect or
mite infestation. 

Colleen Armstrong is greenhouse
manager in the Plant and Animal
Biology Facilties Department at the
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LearnMore
For more information 
related to this article, go to
www.gpnmag.com/lm.cfm/gp030603
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