Disadvantages of Cultural Controls

· Some are not environmentally benign (e.g. conventional tillage, residue burning)

· May alter crop value or gross income (planting date, harvesting, spacing)

· Some are labor/energy intensive (pruning, tillage)

· Widespread adoption may be low

· Many conflicts

Conflict Illustration

Conflict Illustration

Conflicts Occur with:

· Agronomic Traits

· Other Pests

· Markets

· Other Cropping Practices

Prevention/Preplanting Tactics

· Site selection

· Preventing pest transport (equipment, soil)

· Use pest-free seed/transplants/rootstock

Field Preparation & Planting


· Cultivation & fertility

· Plant & row spacing

· Planting date (early vs late)

· Planting method (depth, insertion method)

· Mulches – organic & synthetic

Cropping Tactics

· Trap/Barrier Crops

· Trap crops are destroyed with the pest

· Barrier crops are on field perimeter

· Intercropping – Two or more useful crops

· Cultivar mixtures – Different cultivars may have to be planted in different fields to create a “cultivar patchwork”.  Multilines will be discussed in HPR.

· Water Management

Cropping Tactics – Crop Rotation

· Intercropping in time

· Especially effective against soil-based pests: Weeds, soil-borne pathogens, root-feeding insects

· For weeds:

· Changes weed complex

· Not stand alone weed mgmt, instead used to facilitate weed mgmt

Harvest Tactics

· Harvest timing (early vs late) -- may use early/late varieties, dessicants, defoliants, or other growth regulators.

· Crop matures before pests build up

· Harvesting operation itself causes extensive mortality.

· Harvest method

· Partial Harvesting -- Prevents movement to high value crops

· Maintains young age structure

· Concentrates natural enemies (usually more mobile)

Sanitation

· Residue Removal

· Burning/Flaming
· Pruning (Removing Part of a Plant)

· Infected/Infested host tissue

· Foliage that provides pest access

· Alters canopy microclimate

· Roguing (Removing an Entire Plant)

· Crop hosts

· Alternate hosts

· Removing Other Resources (Often in Structures)

· Harborage sites

· Food/water sources

Biological Control

· One of the oldest pest management tools

· One of the most complex

· Excludes some biologically-based tools

· Use of pests own behavior, biology, ecology

· Use of crop resistance

· As a result, many definitions

Biological Control Defined

“The use of parasitoid, predator, pathogen, antagonist, or competitor population to suppress a pest population making it less abundant than it would be in the absence of the biocontrol agent

Emphasis on “population” helps exclude microbial pesticides

Biological Control

· Natural Control vs Biological Control

· Natural Control is unmanaged, Biological Control is managed.  Definition of “managed” can be pretty loose.

· Natural Enemy = NE = “Biological Control Agent” & “Biocontrol Agent”
· Any non-crop species that is antagonistic to the pest.  Includes predators, parasites, parasitoids, pathogens, competitors.

· May be managed or unmanaged.

Biocontrol Ideal

Cropping System Characteristics Conducive to Biocontrol

· Stability

· Abiotic environment supports NE’s

· Temperature, moisture & shelter are all available as needed by NE

· Soils support soil-based NE’s

· Biotic environment supports NE’s

· Alternative food sources available

· Food for all life stages available

· Management practices compatible

· Crop should have some damage tolerance

Biocontrol usually allows some injury and/or damage

Pest complex characteristics conducive to biocontrol

· Few species in the target niche

· Stable species composition

· Few key pests, few direct pests

· Ideally, minor pest species can act as alternate hosts/prey

Costs/Disadvantages of Biocontrol

· Usually requires change in management practice

· Increases scouting effort

· Intrinsic time delay

· Increased risk

· New NE’s may cause harm

· Uncertainty about NE requirements/reliability

· Always a potential for pest to escape control

Characteristics of Effective NE’s

· Can detect pest populations at low densities

· Rapid population growth relative to pest population

· High pest destruction rate per capita

· Synchronized phenology

· Persistence at low host density

· Persistence over cropping seasons/rotations

· Tolerant of management actions

· Willingly adopted by pest managers & growers

Common Trade-off Quesitons

· Generalists vs. specialists.

· Multiple vs. single biocontrol species

Generalists vs. Specialist NE’s

· Disadvantages of generalists:

· Usually have lower numeric response

· Kill fewer pests/unit time/NE

· May be attracted to other species

· Advantages of generalists:

· Better survival when pest population is low

· More likely present at pest establishment

· Multiple generalist species can co-exist as a community (greater stability & reliability)

Multiple vs. Single NE Introductions

· Denoth et al. 2002 analyzed 167 biocontrol introduction projects

· Multiple introductions increased success for weed control, decreased success for insects

· In > half, a single NE species was ultimately responsible for almost all realized biocontrol.

· Recommend that multiple introductions should be used with restraint when attacking insect pests

