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Integrated pest management (IPM) is the attempt to prevent pathogens, insects, and weeds from causing economic crop losses by using a variety of management methods that are cost effective and cause the least damage to the environment (Agrios 2005).

IPM is an ecological approach which is used to help reduce the amount of pesticides in the environment. 

IPM is applicable to plant diseases as well as insect pests; it is a holistic approach to disease management and encompasses insects, weeds, and diseases. 

Components of IPM include:

· Plant health

· Host plant resistance

· Biological controls

· Cultural controls

· Chemical controls

Overview

This lesson will focus on IPM in terms of plant disease management and cover the following:

· Identification of plant disease

· Prevention and monitoring

· Economic and aesthetic thresholds

· Integration of management strategies

Identification of plant disease

It is important to properly identify the plant problem. For example, if a plant is wilted due to drought, not disease, spraying an unnecessary fungicide can be avoided.

Identifying the disease can be one of the hardest pieces of the puzzle. Over time, locating the disease problem and identifying it becomes easier. Many plant disease problems will be repetitive during certain times of the year, whereas others may only show every couple of years or more.

The diagnostic clinic at UGA can assist in identifying plant disease problems.

If the plant problem is disease related, knowing the life cycle of the pathogen will help break the disease triangle. For example, if a pathogen survives in only two weedy hosts, the landscape can be monitored and these hosts can be removed if they are present.

Information about particular pathogens can be found by searching the internet. There are also many plant pathology resources available for county agents, including the Compendia (APS) (a resource list will be provided in Unit 2). 

Activity here

Prevention and Monitoring

Most plant disease management strategies are most effective if applied in a preventative manner. 

Prevention practices might include:

· purchasing disease-resistant varieties and certified disease free seed 

· removing and destroying nearby weeds and plant debris

· monitoring and controlling insect vectors

· disinfecting and cleaning garden tools

Regular, weekly monitoring and observations are the cornerstones of IPM practices. When doing so:

· walk through the landscape or garden and visually inspect the foliage, stems, roots, etc.

· keep detailed records of observations.

· use observations to prevent diseases from reoccurring in the landscape.

An example of observation and prevention:

· Observation: a root rot problem occurred because of a downspout on a corner of the house.

· Prevention: correct the downspout drainage issue or do not plant in that particular spot.

Remember, keeping a journal of the plant health problems that occur will help save time and money in the future. 

Economic/aesthetic Thresholds

Thresholds are the levels of disease populations at which action should be taken to prevent the disease from causing unacceptable injury or harm.

An economic threshold is the pest population level at which action needs to be taken to prevent the population from causing economic damage, such as reductions in quality and/or quantity. 

For example, for a farmer, the threshold is the point at which the cost of damage by the pest is more than the cost of control. This is an economic threshold.

An aesthetic threshold generally refers to personal tolerances of disease. One gardener’s personal threshold may be very high, tolerating a large amount of disease in the yard and rarely spraying a pesticide. For another, this threshold may be low. 

This is a personal preference, although homeowners may be encouraged to tolerate plant diseases in their own homescapes, to a certain extent. Plants are going to get disease; disease free landscapes are not feasible in terms of cost and time.

Integration of management strategies

There are various options for management strategies. Often management of a particular disease will involve more than one of the following tactics:

· Cultural management

· Mechanical management

· Biological management

· Genetic management

· Chemical management

It is important to evaluate which methods work best for each situation.

Cultural management means maintaining healthy plants.

· Choose the right plant for the right place.
Make sure the plant grows optimally in your particular area. Refer to USDA Plant Hardiness Zones (image 49), a map of the geographically designated zone in which specific plants can grow or withstand the average minimum temperatures within that zone. Choose plants that grow best in zones for Georgia (zones 7 & 8). If a particular plant’s hardiness zone is 10b, the minimum temperature that plant can withstand is 35-40°F. Therefore, the plant may not be able to withstand the low temperatures common here in GA (anywhere from 5-10°F). This is as much plant selection as site selection in a particular area of the landscape.

· Provide adequate water and nutrients.
Know the horticultural requirements of each plant, which are most often found on the plant label or can be found in catalogs or online. It is important to recognize that over-watering or over-fertilizing, as well as the opposite, can weaken plants and make them susceptible to attack by pathogens
· Keep dead, dying, or diseased plant tissues out of the garden.
Sanitation practices are extremely important in preventing established diseases from spreading or reproducing and new diseases from entering a particular area. 
Mechanical management
This may apply slightly more to insect pathogens but can also be applied to plant diseases. Mechanical management practices include:

· Using barriers or traps – mainly for insect control

· Hand-picking individually infected leaves (i.e. infected with a leaf spot pathogen) and discarding them away from the site.

· Tillage or mowing

· Placing mulch (pine needles, bark chips, etc.) beneath shrubs or between rows, providing a barrier which helps prevent soil borne diseases from getting on the foliage and above-ground plant tissues

· Pruning and discarding old dead or dying branches from woody shrubs and trees 

Biological management is the total or partial inhibition or destruction of pathogen populations by other organisms (Agrios, 2005). This type of management involves minimal environmental impacts and is becoming increasingly popular. There are various biological control products available today that help manage various plant diseases in conjunction with the other IPM practices. Most of the products available are bacterial and fungal products; bacteria (or fungi) are the source and they are being used to control target pathogens. 

An example of a successful bacterial biocontrol agent is Bacillus subtilis which has been labeled and marketed as various products (Companion, HiStick, or Kodiak) and is used to control various fungal pathogens (the root rots – Pythium, Phytophthora, Fusarium, and Rhizoctonia). 

Genetic management involves purchasing and planting disease-resistant plants that have been developed through breeding and selection efforts. These varieties can be found online or in seed and plant catalogues. This strategy fits with IPM practice and many plants are being developed with resistance to specific diseases. 

Resistance does not mean the plant will not get disease; it means the plant will be infected minimally. Also, not every plant has disease resistant varieties and a plant may be resistant to one disease but not another.

Chemical management 

This is considered the last resort in IPM practices but is often necessary to manage particular plant diseases. 

Common plant disease pesticides a county agent may recommend are:

1. Fungicides (most plant diseases are fungal)

2. Bactericides

3. Nematicides

Pesticides can be categorized by mode of action, activity, mobility, and protective role (Image 50).

· Mode of action 

This describes how the chemical affects the pathogen; this is important to know because pesticides with the same mode of action should be rotated to help prevent resistance from developing. Pesticides that belong to the same chemical group have the same mode of action; for example, the strobilurins stop energy production in fungi by interfering with the production of ATP.

· Activity



· Single site: more specific and act at a single site in the pathogen.

· Multiple site: less specific and have multiple sites of activity.


· Mobility


· Contact (protectant) pesticides remain on the leaf surface where they are deposited.


· This pesticide may move slightly from the point of contact but does not move inside the plant tissue; 

· Good coverage is essential

· Most fungicides and bactericides are protectants. 

· Contact fungicides prevent the fungus from germinating; contact bactericides may inhibit bacterial multiplication or cause bacteria death. 


· Systemic fungicides are absorbed into the leaf tissue.


· Translaminar fungicides are locally systemic. They are absorbed within the leaf tissue and spread within that particular leaf but not out of the leaf where they were applied. Leaves that are not treated are not protected.

· Acropetal fungicides are truly systemic. These are absorbed into the leaf tissue and the xylem and are translocated throughout the plant. Xylem only moves fluids upwards so these types of fungicides are usually applied at the base of the plant and the fungicide moves upward to protect untreated leaves of the plant.


· Role in protecting the plant


· Preventative (protectant) fungicides protect leaf surfaces by inhibiting spore germination and infection. These can be contact or systemic in nature.
· Curative (eradicant) fungicides kill the fungus & fruiting body within the leaf and are therefore, always systemic. 
Place holder for image X











