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CHAPTER 18.  

Integrated Pest Management and Plant Health Care

18.0
Introduction

18.0.1
Integrated Pest Management (IPM) is a multidisciplinary, ecological approach to the management of plant health problems based primarily on sound horticultural practices, and only when considered necessary, using chemical treatments as a control.

18.0.2
The objective of IPM is to reduce and maintain the populations of harmful organisms at non-damaging levels, rather than to eradicate them. 

18.0.3
The predominant goal of IPM is to use a combination of management tactics (mechanical, cultural, biological, chemical and regulatory) to reduce pest populations or maintain them.  Monitoring and evaluation are the fundamental principles to an IPM program.  

18.0.4
Similarly the concept of Plant Health Care (PHC) was developed in the 1980’s as an augmentation of maintenance and management practices for the landscape industry.  PHC is an evolutionary concept derived from IPM.  

18.0.5
PHC is a comprehensive approach to the care of all plants.  It incorporates an array of practices such as pruning, nutrient management, and IPM, among others, into an overall approach to the care of trees and other plants in ornamental landscaping.  PHC focuses on maintaining healthy plants, which stimulates their natural defensive systems.

18.0.6
The incorporation of IPM and PHC leads to healthier plants, trees, and turf in the landscape and further improves the environment by reducing pesticide usage.  Many methods and principles are common to IPM and Plant Health Care.

18.1
Basics

18.1.1
An IPM program involves the following basic component steps:
.1
Site Review

.2
Identification- Pest and or Disease 
.3
Monitoring/Scouting--monitor the pest or disease population and/or damage
.4
Threshold Determination/Action Decision--use injury and action levels to decide when to treat
.5
Control Strategy Management--application and selection of controls
.6
Evaluation -evaluate results make improvements.
18.1.2
Site Review
.1
Initial component is the review or assessment of the site and surrounding areas.  This systematic inspection is performed to collect current and site-specific information to form the basis for mapping, referencing, record taking and formulates a strategic approach to monitoring.

.2
The type of data required for a site review includes, but are not limited to:
.1
Physical characteristics:

.1
Record soil conditions:

.1
such as type (sandy, loamy, clay)

.2
texture

.3
depth

.4
drainage

.5
pH

.6
fertility

.7
organic matter content

.8
cation exchange capacity

.2
Record micro-climatic conditions:

.1
temperature

.2
exposure to sun

.3
wind

.4
shade

.5
air circulation

.6
water features, both natural and man-made

.7
elevations variations

.8
light and shade patterns

.9
surface drainage patterns

.10
irrigation system

.2
Plant inventory:

.1
Identify the species of plants in the landscape and also the cultivars

.2
Record the locations and plant names on the site map.

.3
Inspection of each plant and noting:

.1
health

.2
pest problems

.3
signs of nutrient deficiency

.4
growth abnormalities

.5
pruning requirements

.6
structure

.4
Cultural maintenance practices such:

.1
transplanting methods,

.2
spacing

.3
watering

.4
fertilizing

.5
pruning

.6
staking

.7
mowing practices
0

.3
Use patterns:

.1
Use of the site and for what purpose

.2
Pedestrian and vehicular traffic patterns
.4
Environmental concerns

.5
The site review examination should consider conditions such as:

.1
Potential for runoff, erosion into water bodies, ditches or storm drains.

.2
Use by wildlife, such as birds, mammals, butterflies, and others.

.3
Impact on neighbouring properties

18.1.3
Identification
.1
This information provides the scouting or monitoring individuals with easy identification of any potential or current pests or pathogens.

.2
Profiles should be developed for each insect pest, disease or weed that is prevalent to the area.

.3
A basic profile should include:

.1
Pest and Disease Identification: common and scientific name

.2
Pest and Disease Identification keys, photos, diagrams

.3
General Life Cycle:

.1
When and how damage occurs

.2
Where pest and diseases are to be found

.3
Knowledge of Treatment strategies

.4
Which stages of Pest and Disease are most susceptible to the various control strategies

.5
See Tables 18-1, 18-2

.4
Source and cause of pests

.5
Monitoring of pest populations

.6
Identification of host plant.

.7
Symptoms: Visible signs evident when activity is present

.8
Favourable Environmental Conditions: Seasonal and weather conditions that favour pest activity

.9
Record-keeping and assessment

.10
Reference Materials

18.1.4
Monitoring/Scouting
.1
Monitoring is the essential component of an IPM and PHC program.  The goal of monitoring is to determine the presence and activity of a pest before turf or plant loss or damage occurs. 

.2
Monitoring consists of regular and systematic inspections for pests and diseases. 

.3
This is accomplished by visual inspection and specific sampling techniques.

.4
Correct identification of the plant and turf materials is the initial step.  

.5
In addition, the life cycles of all insects, diseases and when to monitor is important.  Weather and comprehensions of the conditions, which favour development, are important parts of a monitoring program.

.6
Primary Objectives of Monitoring:

.1
Identification and number of target pests and diseases and potential secondary pests.

.2
Identification and number of natural enemies.

.3
Location of areas where the concentrations of pest/disease populations are the greatest.

.4
Identification of maintenance or cultural practices that may affect pest activity.

.5
Notation of prevalent weather conditions:

.6
Air temperature, minimum and maximum

.7
Soil temperatures.

.8
Precipitation

.9
Cloud cover

.10
Wind direction and speed

.11
Hours of Sunlight

.7
Monitoring is used to:

.1
detect problems while pest numbers are low or below threshold levels

.2
assess the size, spread, extent of damage of a pest population 

.3
presence and quantities of natural enemies of pests

.4
inspect for conditions that contribute to the pest problem

.5
evaluate the effectiveness of treatments or natural enemies 
.8
Basic Tools:

.1
Bucket

.2
Camera

.3
Clipboard and recording forms/Note pad/pencils

.4
Cooler with ice to keep samples

.5
Cup cutter

.6
Dish detergent

.7
Flagging ribbon

.8
Hand lens (10-20X)

.9
Hand trowel

.10
Pest and disease guides

.11
Plastic bags, bottles and identification tags

.12
Pruning shears

.13
Rain gauge

.14
Rating grid

.15
Ruler/tape measure

.16
Secateurs

.17
Sharp knife

.18
Shovel or spade

.19
Soil probes

.20
Sweep net

.21
Thermometer “min-max” and soil

.22
Traps for monitoring

.9
A monitoring program consists of:

.1
a series of inspections or counts, performed at regular intervals, and

.2
written records of the observations and counts.
.1
When and where:

.1
The time and place to start monitoring varies according to the site, plants and the pest involved. 

.2
Knowledge of the life cycle of various pests allows monitoring when they are most likely to be prone attack.

.3
See Tables 18 -1,2.

.2
Examples of monitoring information to record include:

.1
species of plant and location

.2
weather conditions

.3
counts of pests and beneficial species

.4
counts or notes of damage or symptoms

.5
notes on relevant site conditions 

.6
growth stage of other plant material in the area called plant phenology
.10
Plant Phenology: Phenology is the relation between climate and a biological event involving a stage of plant development such as blooming.  Plant growth depends on temperature, so the time a particular plant blooms is dependent upon the weather.  Therefore, the calendar dates differ from year to year but plants generally develop in the same relationship to each other.  Insect development is also dependent on temperature, and can be correlated to the appearance of particular insects to plant phenology rather than to a calendar date.
.11
Monitoring techniques:

.1
Insects:


.1
Soil sample

.2
Soap flush or irritating drench

.3
Flotation or flooding

.4
Traps (pheromone/light/pitfall)

.2
Diseases:

.1
Active fungal mycelia

.2
Colour/location/sclerotia

.3
Circular or irregular patterns

.12
Abiotic conditions to note at the time of damage:

.1
Soil: moisture, temperature, compaction, and fertility levels

.2
Thatch:  thickness, density.

.3
Drainage

.4
irrigation patterns

.5
air circulation

.6
hours of direct sunlight or shade

.7
slopes

.8
mowing height and frequency

.9
damage during or following what kind of weather:

.1
high night temperatures

.2
high humidity

.3
heavy rainfall

18.1.5
Threshold Establishment:

.1
Insect, disease, or weed pests cannot be completely eliminated, so the contractor must learn to manage the grounds in the presence of pests.  At the same time the site can usually tolerate one or two sources of stress without visible effects.  Threshold levels describe the number of pests that the plant or turf can tolerate without causing unacceptable damage.  When pest levels exceed the threshold level, control action should be considered.

.2
Some threshold limits are set out in sod/lawns and Grass Chapters of this guideline for turf insects and weeds.  Thresholds are not guidelines and many have been established in Ontario Ministry of Farm and Rural Affairs publications.  Disease and weed thresholds are more subjective and vary according to the maintenance levels and site usage.  Limits can be established by the owner or consultant should there be no provincial guideline in existence.

18.1.6
Control Management Options
.1
A control strategy options should have the prescribed properties:

.1
Least disruptive product

.2
Least hazardous to human health

.3
Least toxic to non-target organisms

.4
Least damaging to general environment

.5
Most effective on target organism
.2
Control Options: are often divided into five major classifications:

.1
Cultural

.2
Biological

.3
Chemical

.4
Physical

.5
Mechanical


.3
Two primary objectives of cultural control options are:

.1
The alteration of the microenvironment to create a less favourable condition for pest and disease development that results in the suppression of pests and disease already present.

.2
The improvement of the growing conditions of the plant to make it less vulnerable to attack by pests, diseases and weed invasion.  Cultural or selections that promote plant health care:

.1
Mowing Operations

.2
Irrigation

.3
Selection of species and cultivars

.4
Disease and Insect resistance or tolerance

.3
Abiotic soil Factors:

.1
pH

.2
Soil type and texture

.3
Compaction

.4
Salinity

.5
Thatch

.6
Cation exchange capacity

.7
Nutrient levels


.4
Biological Control Options:

.1
Incorporates the use of, or a by-product of living organisms to suppress the pest or pathogen populations.  Biological control permits the reduction of traditional chemical pesticides and is more effective when used in conjunction with cultural practices.

.1
Insect Biological Control:

.1
Bacteria

.2
Endophytes

.3
Fungi

.4
Insect Growth Regulators (IGRS)

.5
Parasites

.6
Pathogens

.7
Predators

.2
Disease Biological Control
.1
Natural Biological Control

.2
Weed Biocontrol

.5
Chemical Control:
.1
Pesticides are a consideration when cultural and biological controls are insufficient to maintain pest populations at an acceptable level or threshold level.

.2
Pesticide usage consideration factors:

.1
Environmental risks:
.1
Bioaccumulation

.2
Effect on non-target organisms

.3
Leaching

.4
Runoff

.5
Toxicity

.6
Volatilization

.2
Timing of application for optimal effect:

.1
Curative

.2
Preventive

.3
Pre or Post application


.3
Characteristics of the pesticide:

.1
Formulation

.2
Mode of Action

.3
Residual Activity

.4
Speed of Efficacy

.4
Physical Control

.1
Physical controls include manual techniques such: as hoeing or pulling weeds and pruning.  Passive techniques such as barriers and traps are to be included as part of the physical control option.

.1
Barriers: These simply stop or exclude pests and diseases from reaching their target host.

.1
Insect barriers (screens)

.2
Weed barriers (mulches and landscape fabric) 

.3
Animal barriers (fences and meshes)

.2
Traps: These attract and catch pests thereby removing them from the population. 

.1
Sticky tree bands 

.2
Sticky yellow board traps 

.3
Baited traps 

.5
Mechanical Controls

.1
Mechanical controls are machines or devices used to control or suppress pests and diseases such as:

.1
vacuum equipment 

.2
cultivators

.3
mowers and line trimmers (used to control weeds)

.4
Heat applicators, such as propane flamers

.5
hot-water or steam applicators

.6
infra-red radiation equipment

.7
Animal repellers, such as devices that squirt water when activated by a motion sensor 

18.2
PHC Section

18.2.1
PHC Plant Selection

.1
Maintenance or control options will not compensate for the site conditions if plants are not adapted to site.  Species selection that is site tolerant is important.

.2
Horticultural considerations for plant selection include:

.1
Site Characteristics

.2
Planting site evaluation



.1
Environment



.2
Soil



.3
Major insect/disease presence

.4
Plant Characteristics Tolerance/Requirements

.5
Cultural

.6
Pests

.7
Source of Plant Material

.8
Health and Vigor

.9
Plant and turf tolerance is specific and dependent on several factors:

.1
Pest or Disease species present or combination there of

.2
A plant, turf species and cultivars inherent tolerance to the pest or disease

.3
Vigor and condition of plants and turf

.4
Time of year

18.2.2
Planting

.1
Proper planting procedures include:

.1
Preparation of planting area

.2
Planting pit width/depth

.3
Time of digging/planting

.4
Watering

.5
Fertilizing

.6
Pruning roots/shoot

.7
Backfilling

.8
Staking

.9
Mulching

.10
Sod or Seed

18.2.3
Plant Maintenance

.1
Cultural practices that optimize plant health.

.1
Monitor/regular check-ups

.2
Diagnose plant problems

.3
Cultural Considerations:

.1
Fertilization

.2
Soil pH adjustment

.3
Irrigation

.4
Aerification

.5
Mulch

.6
Pruning/Mowing

.7
Dethatching

.8
Overseeding

.18.2.4
Evaluation

.1
After any treatment option(s) monitoring and other methods to assess the effects on the pest or disease population should be conducted.  The determination of the progress of the control program may indicate a necessity to perform additional monitoring or control options.

.2
The follow up monitoring, along with other records, observations from field staff, and feedback for the assessment the effectiveness of the IPM program should be analyzed and methods of improvement should be determined.

.3
The evaluation process should include: analysis of treatment results, fine-tuning of monitoring techniques and control options.

18.2.5
IPM & PHC Monitoring Form Outline

.1
Date of Observation(s)

.2
Monitor Name(s)

.3
Client Name/Address/Location/Grid Number

.4
Plant/turf Species

.5
Plant/turf Location

.6
Pest/Disease Quantity and Activity

.7
Natural Enemy Quantity and Activity

.8
Environmental Conditions

.9
Abiotic and biotic Conditions

.10
General Notes

.11
Recommendations

Table 18-1  Turfgrass Insect Development Timetable

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Insect
	 
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	European Chafer
	Adults/Egg Laying
	 
	 
	
	 
	 
	 

	 
	Larval Feeding
	
	 
	
 


	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Japanese Beetle
	Adults/Egg Laying
	 
	 
	
	 
	 
	 

	 
	Larval Feeding
	
	 
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	June Beetle Year 1
	Adults/Egg Laying
	 
	
	 
	 
	 
	 

	 
	Larval Feeding
	 
	 
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Year 2
	Adults/Egg Laying
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Larval Feeding
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Year 3
	Adults/Egg Laying
	
	 
	 
	 
	 
	 

	 
	Larval Feeding
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chinch Bug
	Adults/Egg Laying
	
	 
	 
	 
	 

	 
	Larval Feeding
	 
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Turfgrass Scale
	Adults/Egg Laying
	 
	
	 
	 
	 
	 

	 
	Larval Feeding
	
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sod Webworm
	Adults/Egg Laying
	
	 
	 

	 
	Larval Feeding
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bluegrass Billbug
	Adults/Egg Laying
	 
	
	 
	 
	 

	 
	Larval Feeding
	 
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Crane Flies
	Adults/Egg Laying
	 
	 
	 
	 
	
	 

	 
	
Larval Feeding


	 
	 
	 
	 
	 
	
 


	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ataenius
	Adults/Egg Laying
	 
	
	
	 
	 
	 

	 
	Larval Feeding
	 
	 
	
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bluegrass Weevil
	Adults/Egg Laying
	 
	
	
	 

	 
	Larval Feeding
	 
	
	 
	
 


	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Black Cutworm
	Adults/Egg Laying
	 
	
	 
	 

	 
	Larval Feeding
	 
	
	 
	 


Table 18-2  Turfgrass Disease Development Timetable

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Disease 
	 
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Snow Moulds
	
Pathogen


	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
 


	 

	 
	
Symptoms


	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
 


	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fusarium Patch
	
Pathogen


	 
	 
	 
	 
	 
	 
	 
	 
	
	 

	 
	Symptoms
	 
	 
	
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Red Thread
	Pathogen
	 
	 
	
	 
	 
	 
	
	 
	 

	 
	Symptoms
	 
	 
	
	 
	 
	 
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Yellow Patch
	Pathogen
	 
	 
	 
	
	 
	 
	
	 
	 

	 
	Symptoms
	 
	 
	 
	
	 
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Smuts
	Pathogen
	 
	 
	 
	 
	
	
	 

	 
	Symptoms
	 
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Leaf Spots
	Pathogen
	 
	 
	 
	

	 
	Symptoms
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Melting Out
	Pathogen
	 
	 
	 
	 
	

	 
	Symptoms
	 
	 
	 
	 
	 
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Dollarspot
	Pathogen
	 
	 
	 
	 
	
	 
	 

	 
	Symptoms
	 
	 
	 
	 
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brown Patch
	Pathogen
	 
	 
	 
	 
	
	 
	 
	 
	 

	 
	Symptoms
	 
	 
	 
	 
	 
	
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Anthracnose
	Pathogen
	 
	 
	 
	 
	 
	
	 
	 

	 
	Symptoms
	 
	 
	 
	 
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Pythium Blight
	Pathogen
	 
	 
	 
	 
	 
	
	 
	 
	 

	 
	Symptoms
	 
	 
	 
	 
	 
	
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Rust
	Pathogen
	 
	 
	 
	 
	 
	 
	
	 
	 

	 
	Symptoms
	 
	 
	 
	 
	 
	 
	 
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ring Patch Diseases
	Pathogen
	 
	 
	

	 
	Symptoms
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