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Plant Protection: Protecting
Indoor And Outdoor-Grown
Horticultural Crops From
Harmful Organisms
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Cultural Practices And Sanitation

* Proper watering (irrigation)

%* Proper fertility @ @

:’ ~* Proper plant spacing 'S I
* Remove all weeds (undes1rable
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The First Line Of Defense
Against Insect And Mite
Pests, And Plant Diseases

Involves Implementing
Appropriate Sanitation
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MSU Extension

Greenhouse sanitation is the first step in

managing pests and pathogens

Implementing A Proper Sanitation Program Can Reduce Problems With
Insect And Mite Pests, And Plant Pathogens (Fungi And Bacteria)
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s can reduce insect and mite pests and disease difficulties

F | w]c-Jin ]| oo |

Fundamentals Of Greenhouse Sanitation

* Place all debris into refuse containers with tight-
sealing lids or dispose of debris into dumpsters or
‘compost piles.’

* Eliminate algae from benches and floors.

* Remove weeds, and plant and growing medium
debris.

* Dispose of old stock plants or any left-over plant
material.

* Clean plant containers thoroughly if they are to
be re-used.

Top Five Sanitation
Tips
1. Throw Away Dead
Plants

2. Pick-Up All Plant
And Leaf Litter
3. Clean Filters

4. Use Filtered Water
5. Clean Bench

Surfaces, Tools, And

Containers




Cleaning-Up Greenhouses After Each Cropping Cycle Will o : N . '
Mitigate Problems With Carryover Of Insect And Mite Pests ake Sure That All Debris Is PICked'Up-

e - d

Use A Shop-Vac® To Vacuum Up Plant And Growing Medium Debris Why Are These “Plants” Still In The Greenhouse?

Preventative Action Such As Sanitation Will Reduce Problems
With Insect And Mite Pests, And Plant Diseases




Maintaining A Clean Greenhouse Facility During The Growing Season
Can Reduce Problems With Pests (Insects, Mites, And Diseases)
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Ensure That Refuse Containers Are Covered Wit
Tight-Sealing Lids

How Well Do You Know Your Garbage?

Sanitation: Place All Plant
And Growing Medium Debris |§ -
Into Refuse Containers With
Tight-Sealing Lids
o
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HOW Important Is
[{Sanitation InfE

Avoiding Problems
With Insect Pests?




First Documented
Study To

Determine The
Relationship
Between Sanitation
And Insect Pest
Populations
(HortTechnology;

Fungus Gnat Adults In Refuse Container: November 9

Through November 14, 2010
346 On One Yellow Sticky Card (185 + 161)
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Number of Insects.

Whiteflies

pests & diseases

Greenhouse Product News. Volume 16, Number 8

(August 2006)

Sanitation’s Place
in An 1PV Program

By Brian Hogendorp
and Raymond Cloyd




Ensure That All Refuse Containers Are Covered With Tight-Sealing Lids
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inate Algae From Floors And Underneath Benches
In Greenhouses

Shore Fly Adult

¥

d Shore Flies
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Cleaning (Sanitizing) Benches Regularly Will Alleviate

Algae Accumulating On G .
Problems With Algae

Habitat For Fungus Gnat And Shore Fly Populations
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EcoOLOGY OF INTERACTIONS BETWEEN W EEDS

Importance Of Weed Management AND ARTHROPODS

Robert F. Norris and Marcos Kogan

[ ] Many brO adleaf Weeds may t 1 g«a;‘ rtment of Vegetable Crops and Weed Science, University of Califormia,

. Califorrnia 95616 email: rftorris @ uedavis edn
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harbor populations of insect and resen ST conals osann @
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B Abstract Weeds and arthropods interact in agricultural systems. Weeds can di-

- regon State Universive, Corvallis,
ence. oregonstate. edu

. . . . recily serve as food sources or provide other ecosystem resources for herbivorous
Whlteﬂles S lder mltes and thrl S arthropods, and indirectly serve carivorous (beneficial) arthropocds by providing food
9 9 . and shelter to their prey. Weeds can serve as alternative hosts for pest and beneficial

arthropods when their preferred crop host is absent. Herbivory on crops by pest arthro-

pods reduces the competitive ability of crop plants, leading to increased weed growth.

° Man d l h b Interactions between weeds and arthropods have several implications to integrated
Y weeas may aiso naroor pest manazement (IEND). Pest and bencheial anbropod populations can be A

in ] in the absence of crop hosts. This statement also applies to all other pests that use

. [ e o weeds as a food source, including pathogens. nematodes, mollusks, and vertebrates.
viruses that are vectored by i Weeds cnttaide crom ields that maimiain cuerintering poplations of nhropod pets
are the major reason for the development of area-wide IPM programs for certain mobile

. o o . arthropod pests. Weeds can serve as a source of increased diversity in agroecosystems.

1 ) Increased diversity has been the rationale for enhancing biological control of arthropod

aphids, whiteflies, and thrips. - e o e e o e e

to predict on a multispecies IPM basis.
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ROLE OF WEEDS IN THE INCIDENCE OF
VIRUS DISEASES

James E. Durrus

Sugarbee! Investigations, Plant Science Research Division, Agricultural Research
Service, US. Department of Agriculture, Salinas, Californta

INTRODUCTION

From the standpoint of control of virus diseases, there is perhaps no
phase of virology more important than epidemiology. The role of weeds in
the occurrence and spread of plant virus diseases is an integral part of the
ecological aspect of virus transmission.

Summer Weeds as Hosts for Frankliniella occidentalis and Frankliniella
Jfusca (Thysanoptera: Thripidae) and as Reservoirs for Tomato Spotted
Wilt Tospovirus in North Carolina

NOAH D. KAHN, ]. F. WALGE 1 anp .

{EDY

Department of Entomology, Box 7630, North Carolina State Unives h, NC 2T603-7630

J. Econ. Entomol. 95(6): 1510-1515 (2005)
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Pigweed In Greenhouse Harboring Western Flower Thrips Many Different Weed Types (Species) May Be Present In
Population Greenhouses—Especially When Moist Conditions Persist




This Is Not A Good Situation! Too

e N\

Gravel , nd The Greenhouse Perimeter Will Geotextile Fabric Barrier Can Reduce Problems
Discourage Weed Establishment With Weeds And Algae When Installed Over Floors

Installing Geotextile Fabric Barrier Over Flooring Can

Substantially Reduce Problems With Weeds And Algae .
e S— ‘With Algae And Weeds
S S SRR

Concrete Flooring Can Alleviate Problems
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Keeping Areas Of The Greenhouse Weed Free Avoi Even If You Have Gravel Flooring Underneath Benches—
Potential Problems With Insect And Mite Pests It is Important To Eliminate All Weeds—If Possible!
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Removing All Weeds From Underneath Greenhouse Benches Eli Keep All Plant And GI’OWlIlg Medlum Debris AWﬂy
Hosts For Insect And Mite Pests From Greenhouse Facilities!

Compost Pile OQutside Of Facility: Not A =
Good Sanitation Practice! Ensure That Lids Are Closed!

"

Keep All Refuse Receptacles Away From Greenhouses And




’ From The

Do Not Leave Water Wands On The G
Lead To A Plant Disease Problem Late In Productio

Foot Bath: Are These Effective In Preventing/Warding-Off Plant Problems?

Growing Medium Debris In
he Greenhouse!

Ensure That
Water Wands
Or Nozzles
Are Off The ’4
Floor At All

Empty refuse containers in facility ~ Steve Job September 5, 2021
Dispose of plant debris in all growing Jill Harbor September 6, 2021
areas

Remove weeds from around facility Nick Jay September 7, 2021
Clean/wash-out refuse containers Amy Dunn September 8, 2021
Power-wash concrete flooring Tom Good September 9, 2021
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What Is Going On Here?
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What Is GOing On Here ..\"-Vhat The H::ckI; Go Here? ls This Good

Iways correctly identify all insect and mite pests.
* Implement proper sanitation practices.
* Develop checklist to help employees regularly perform
sanitation practices.

* Place all plant and growing medium debris into refuse
containers with tight-sealing lids.

* Do not allow weeds or algae to establish in greenhouses.
* Routinely train employees on the importance of
maintaining sanitation practices throughout the growing
season and maintain a checklist to record the completion of
all sanitation duties.
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Extension
Publication

Sanitation Insect
Pest Management
In Greenhouse
Production
Systems (MF3592

September 2021)

Weed Management

The Case for Sanitation as an Insect Pest Management Strategy/
in Greenhouse Production Systems’

Raymond A. C)on-:l2 and Nathan J. Herrick

Department of Entomology, Kansas State University, Manhattan, Kansas 66506 USA

J. Entomol. Sci. 57(3): 315-322 (July 2022)
Abstract Protection of greenhouse-grown horticultural crops, including ormamentals and
vegetables, from damage caused by insect pests involves implementing strategies such as
insecticidal and/or biological control. However, cultural control may also mitigate plant
damage caused by insect pests, as well as plant diseases including fungi and bacteria. An
important cultural control is sanitation. Herein, we review the use and potential impact of
sanitation practices as a part of an integrated pest management program for greenhouse
production. These include removing weeds from inside and around the greenhouse perimeter,
disposing of plant and growing medium debris from inside the greenhouse, and managing
algae within the greenhouse. Weeds serve as alternate hosts for insects, such as aphids
(Aphididae), whiteflies (Aleyrodidae), and thrips (Thripidae), that can spread plant viruses
among greenhouse-grown horticultural crops. Sanitation practices that may reduce problems
with weeds include installing geotextile fabric barriers underneath benches and on walkways,
hand removal, mowing around greenhouse perimeters, and/or applying herbicides. Plant and
growing medium debris serve as sources of insect pests, such as whiteflies, thrips, and
fungus gnats (Sciaridae). Therefore, removal of plant and growing medium debris from within
greenhouses and/or placement into refuse containers with tight-sealing lids before disposal
may reduce problems with insect pests. Algae provides a habitat for fungus gnats and shore
flies (Ephydridae) to breed. Overwatering and overfertilizing plants contributes to algae
growth. Applying disinfectants or algaecides may mitigate problems with algae accumulating
in greenhouses. In addition to reducing insect pest problems, sanitation practices may help
reduce inputs from insecticide applications.
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