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What is a pest and IPM?What is a pest and IPM?

The definition of IPM from the National IPM Network is 
the following:

"IPM is a sustainable approach to managing pests by 
combining biological, cultural, physical and chemical 
tools in a way that minimizes economic, health, and 
environmental risks."

Pest:  A life form whose interests conflict with yours.

Pest:  A general term for organisms which may cause illness or 
damage or consume food crops and other materials important 
to humans. An organism that is considered a nuisance to man, 
most usually having pathogenic properties. (Biology On-line.org)

http://davesgarden.com/terms/go/363/


Steps in IPMSteps in IPM

►►PreventionPrevention
►►Monitor/ScoutingMonitor/Scouting
►►Pest IdentificationPest Identification
►►Action ThresholdAction Threshold
►►Management Options: Management Options: 

-- MechanicalMechanical
-- BiologicalBiological
-- Chemical Controls Chemical Controls 



PreventionPrevention

►► Selecting resistant varietiesSelecting resistant varieties

►► Maintaining healthy plantsMaintaining healthy plants



MonitorMonitor

►► Regular observationRegular observation
►► Visual inspectionVisual inspection
►► insect trapsinsect traps
►► Record keepingRecord keeping



Proper Pest IdentificationProper Pest Identification
Name That Pest??Name That Pest??

Cydia pomonella

Helicoverpa zea

http://images.google.com/imgres?imgurl=http://www.gaipm.org/images/smhead4.jpg&imgrefurl=http://www.gaipm.org/cotton/larvaid.html&h=188&w=200&sz=5&hl=en&start=11&tbnid=GzsgtMnLQhKzVM:&tbnh=98&tbnw=104&prev=/images?q=corn+bud+worm&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.ento.okstate.edu/ddd/IMAGES/budworm.jpg&imgrefurl=http://www.ento.okstate.edu/ddd/insects/cornearworm.htm&h=512&w=768&sz=69&hl=en&start=4&tbnid=bMm04K9h3z-rdM:&tbnh=95&tbnw=142&prev=/images?q=corn+bud+worm&svnum=10&hl=en


Name That Pest ??Name That Pest ??



Name That Pest??Name That Pest??

Fire Blight 
of apple 
and pear



Action ThresholdsAction Thresholds

►► Emphasis on control, not Emphasis on control, not irradicationirradication
►► the attempt to the attempt to eridicateeridicate can be more costly, can be more costly, 

environmentally unsafe, and allenvironmentally unsafe, and all--round round 
counterproductive counterproductive 

http://upload.wikimedia.org/wikipedia/en/6/62/Aphids_on_broccoli.jpg


Why IPM??Why IPM??

►► In 1954, a new type of aphid was In 1954, a new type of aphid was 
seen in California. At first, seen in California. At first, 
organophosphate pesticides were organophosphate pesticides were 
applied but after 5 years, most of applied but after 5 years, most of 
the aphid population had become the aphid population had become 
resistant. The pesticides also killed resistant. The pesticides also killed 
natural predators of the aphid. natural predators of the aphid. 

►► In the application of IPM, the In the application of IPM, the 
amount of organophosphate used amount of organophosphate used 
was lowered to allow the natural was lowered to allow the natural 
predators to live; further predators predators to live; further predators 
were also introduced were also introduced 

http://upload.wikimedia.org/wikipedia/en/5/58/Aphid_rose.jpg


Tomatoes in Florida Tomatoes in Florida 

►►Tomatoes are the No. 1 vegetable Tomatoes are the No. 1 vegetable 
crop in Florida. In 1996crop in Florida. In 1996--97: 97: 

►►37,300 acres were planted; 37,300 acres were planted; 
►►1.4 billion pounds produced (36,700 pounds 1.4 billion pounds produced (36,700 pounds 

per acre; and per acre; and 
►►Tomatoes earned $462.5 million in onTomatoes earned $462.5 million in on--farm farm 

revenues, or 28.9 percent of the value of all revenues, or 28.9 percent of the value of all 
Florida vegetables. Florida vegetables. 



Tomato IPM in FloridaTomato IPM in Florida
Growers  have used 25 years of tomato IPM in Florida: Growers  have used 25 years of tomato IPM in Florida: 
►► Yields have risen dramaticallyYields have risen dramatically from 29,000 to 36,700 pounds per from 29,000 to 36,700 pounds per 

acre in only 8 years (1988acre in only 8 years (1988--89 to 199689 to 1996--97). 97). 
►► Fifty percent of growers routinely scoutFifty percent of growers routinely scout for pests. for pests. 
►► Growers using IPM report Growers using IPM report 82 percent reduction in overall 82 percent reduction in overall 

pesticide usepesticide use. . 
►► Insecticide use has been significantly reducedInsecticide use has been significantly reduced from an average from an average 

of 8.9 pounds per acre in 1994of 8.9 pounds per acre in 1994--95, to 3.5 pounds per acre in 199695, to 3.5 pounds per acre in 1996--97. 97. 
►► A shift toward using reducedA shift toward using reduced--risk pesticidesrisk pesticides is evident is evident 

throughout Florida. throughout Florida. 
►► New scouting companiesNew scouting companies with highly trained personnel have with highly trained personnel have 

developed. developed. 
►► Scouting actions have Scouting actions have detected outbreaksdetected outbreaks of new and unusual of new and unusual 

diseases, enabling early intervention. diseases, enabling early intervention. 











Mechanical MethodsMechanical Methods

►► hand picking, barriers, hand picking, barriers, 
traps, vacuuming, traps, vacuuming, 
tillage can help tillage can help 
manage pestsmanage pests



Chemicals (last resort in IPM)Chemicals (last resort in IPM)

►► Synthetic Pesticides: humanSynthetic Pesticides: human--made in laboratorymade in laboratory
►► Organic Pesticides: derived from plants, animal or Organic Pesticides: derived from plants, animal or 

naturally occurring rock or petroleum oil sources naturally occurring rock or petroleum oil sources 
biological pesticides: microbial agents biological pesticides: microbial agents 
such as bacteria, such as bacteria, viruseviruse, fungi, fungi

►► Insect Growth Regulators: Insect Growth Regulators: IGRsIGRs disrupt insectdisrupt insect’’s s 
hormonal or developmental processes.hormonal or developmental processes.

►► Do not spray preventively!!!Do not spray preventively!!!
►► Spot treat for the problem areas/pestsSpot treat for the problem areas/pests



Biological MethodBiological Method
►► kill, reduce reproduction, or shorten the life kill, reduce reproduction, or shorten the life 
►► usually specific to target species or to life stages usually specific to target species or to life stages 
►► depends on environment or host abundance depends on environment or host abundance 
►► control by pathogens may be unpredictable control by pathogens may be unpredictable 
►► relatively slow acting; they may take several days or longer relatively slow acting; they may take several days or longer 

to provide adequate control to provide adequate control 

fungus fungusnematode



Botanicals (plant derived)Botanicals (plant derived)

••Neem(neemNeem(neem trees)trees)
––TrilogyTrilogy®®

••Pyrethrum (pyrethrum daisy) Pyrethrum (pyrethrum daisy) 
––PyganicPyganic®®, Evergreen, Evergreen®®

••Rotenone (subtropical leguminous shrubs)Rotenone (subtropical leguminous shrubs)
––PyrellinPyrellin®®

••Spinosad(bacterialSpinosad(bacterial fermentation)fermentation)
––ConserveConserve®®, Success, Success®®, Entrust, Entrust®®



SuffocantsSuffocants & & DessicantsDessicants

►► SuffocantsSuffocants:  :  Soaps, oils, 
sucrose esters, dusts, DE 
smothers to prevent 
breathing OR Disrupts the 
waxy outer layer (cuticle) 
of soft-bodied insects, 
causing the insect or mite 
to dry out and die
–Concern®, Safer®, 
Surround®, Sucrocide®, 
Dri-Die®, Bonide®, 
Entrust®, Success®



Horticultural OilsHorticultural Oils
Table 1: Some plant pests controlled by horticultural oils.
Dormant Season Applications 

Aphids that curl leaves in spring 
Caterpillars that winter as eggs on the plant (leafrollers, tent 

caterpillars) 
Mites that winter on the plant
Scale Insects (e.g., pine needle scale) 

Summer/Foliar Applications 
Insects and Mites 
Adelgids
Aphids 
Eriophyid mites 
Leafhoppers 
Scale Insects 
Spider mites 
Whiteflies 

Diseases 
Powdery mildew 
Some aphid-transmitted viruses 



Man Man –– made chemicalsmade chemicals
►► Chemically joined compounds or elements:Chemically joined compounds or elements:

most herbicides, most herbicides, malathionmalathion, , carbarylcarbaryl, , imidanimidan, , 
streptomycinstreptomycin
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How Do Insects Grow?How Do Insects Grow?

►►2 primary modes of growth2 primary modes of growth

Complete metamorphosisComplete metamorphosis
Incomplete metamorphosisIncomplete metamorphosis



Incomplete MetamorphosisIncomplete Metamorphosis

Insect Orders:Insect Orders:

IsopteraIsoptera (Termites)(Termites)
HemipteraHemiptera (True Bugs (True Bugs 

–– stink bugs, squash stink bugs, squash 
bugs, bugs, thripsthrips))

HomopteraHomoptera (hoppers, (hoppers, 
psyllidspsyllids, aphids, scales), aphids, scales)



Complete MetamorphosisComplete Metamorphosis

Insect Orders:Insect Orders:

ColeopteraColeoptera (Beetles)(Beetles)
LepidopteraLepidoptera (Butterflies (Butterflies 

& Moths)& Moths)
DipteraDiptera (Mosquitoes, (Mosquitoes, 

flies)flies)
Hymenoptera Hymenoptera (Bees, (Bees, 

wasps, ants)wasps, ants)



Why is it important?Why is it important?

►► Different methods of control depend on the Different methods of control depend on the 
life stage of the insectlife stage of the insect

►► Important to identify insects and Important to identify insects and 
understand their life stages in order to understand their life stages in order to 
control and manage themcontrol and manage them



Life Cycles of PathogensLife Cycles of Pathogens

►►DiseasesDiseases are defined as abnormal are defined as abnormal 
alterations of the internal (physiological) alterations of the internal (physiological) 
and/or external (morphological) and/or external (morphological) 
development of the plant. In most cases, development of the plant. In most cases, 
infectious infectious microorganismsmicroorganisms, called , called 
pathogenspathogens, enter the plant causing infection , enter the plant causing infection 
and symptoms to occur. Pathogens are and symptoms to occur. Pathogens are 
considered the causal agents of disease.considered the causal agents of disease.

http://www.sustland.umn.edu/maint/maintgloss.htm
http://www.sustland.umn.edu/maint/maintgloss.htm
http://www.sustland.umn.edu/maint/maintgloss.htm


Disease TriangleDisease Triangle

1.1. Causal Agent Causal Agent 
(Pathogen)(Pathogen)

2.2. Susceptible Host*Susceptible Host*
3.3. Favorable Favorable 

Environment *Environment *

* You can have an * You can have an 
impact on these impact on these 
factorsfactors



Cultural PracticesCultural Practices

►►Cultural practices: Cultural practices: Various horticultural Various horticultural 
methods and techniques used to care for methods and techniques used to care for 
plants in the yard and garden. Examples plants in the yard and garden. Examples 
include watering, fertilizing, mowing, include watering, fertilizing, mowing, 
weeding, and edging. weeding, and edging. 



••Rotate crops, planting locationsRotate crops, planting locations
••Seek resistant/tolerant plantsSeek resistant/tolerant plants
••Avoid susceptible plants (even favorites!)Avoid susceptible plants (even favorites!)
••Start out with pestStart out with pest--free plantsfree plants
••Diversify plant selectionDiversify plant selection
••Set up zones for H20, fertilizationSet up zones for H20, fertilization
Cultural Control recommendationsCultural Control recommendations



Landscape PestsLandscape Pests

••It is impossible to have a clean gardenIt is impossible to have a clean garden
••Quick ID and management is keyQuick ID and management is key
••Cultural disorders can flare pestsCultural disorders can flare pests
••Cultural control can minimize pestsCultural control can minimize pests
––Keep plants healthyKeep plants healthy
––Diversify plant selectionDiversify plant selection
––Target weak links in life cycleTarget weak links in life cycle
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Earwigs, Earwigs, FurficulaFurficula auriculariaauricularia

••Feed on a wide variety Feed on a wide variety 
of plantsof plants

••Attracted to decaying Attracted to decaying 
animal matteranimal matter

••1 generation/year1 generation/year
••OverwinterOverwinter as adultsas adults––

Chewing mouthpartsChewing mouthparts––
Dark red/brown, small Dark red/brown, small 
wing padswing pads––Generally Generally 
crawlcrawl––Nocturnal, hide Nocturnal, hide 
under debrisunder debris



•Nymphs and adults cause 
damage
•Look for holes in foliage
•Check garden at night
•Simple traps will work
–Bran flakes, fish oil, toxicant
–Rolled newspapers
–Flat boards
–Surround®

EarwigsEarwigs



Japanese Beetle in UtahJapanese Beetle in Utah

••Initially detected in Orem, Initially detected in Orem, 
July 2006July 2006

••UDAF set up trapping UDAF set up trapping 
networknetwork

••Not detected outside Not detected outside 
original original ““hot spothot spot””

••More than 600 adults have More than 600 adults have 
been trappedbeen trapped



Japanese BeetleJapanese Beetle
••Adults have a broad host Adults have a broad host 

rangerange
––Rose, apple, Rose, apple, stonefruitsstonefruits, , 

Virginia creeper, willow, Virginia creeper, willow, 
elm, birch, maples, pin elm, birch, maples, pin 
oak, sycamoreoak, sycamore

––Strongly attracted to Strongly attracted to 
ripening fruitripening fruit

––Release a mating/feeding Release a mating/feeding 
pheromonepheromone

••Grubs feed on Grubs feed on turfgrassturfgrass
rootsroots

––OverwinteringstageOverwinteringstage
––Can weaken turf systemCan weaken turf system



•Adults
–oval, ~1/2”long scarab beetle
–Metallic green with bronze wing covers
–Six white tufts along each side
–Clubbed antennae

http://www.ent.iastate.edu



Japanese BeetleJapanese Beetle

••Eggs Eggs ––white, laid in small clusterswhite, laid in small clusters
••Larvae (grubs)Larvae (grubs)––CC--shaped, ~1shaped, ~1””long fully developedlong fully developed––Creamy Creamy 

white, brown head, white, brown head, ––3 pair of thoracic legs, no 3 pair of thoracic legs, no prolegsprolegs
••Pupae Pupae ––white, fragilewhite, fragile

Adult & eggs larva Pupa













◘ Larvae feed in sweet & tart 
cherries; female flies lay eggs in 
ripening fruit; fruit doesn’t 
become soft enough for egg-
laying until it turns straw to 
salmon colored

◘ Cultural controls: Landscape 
fabric or barrier under tree 
canopy

◘ Chemical control: Imidan (tarts 
only – 14 d), Malathion (5 d), 
Sevin (5-7 d), Permethrin (5 d), 
Success (7 d), GF-120 Fruit Fly 
Bait

Western Cherry Fruit Fly



Corn Ear Worm Corn Ear Worm ((HelicoverpaHelicoverpa zeazea ))

►► Signs:Signs: insects bore into heads, insects bore into heads, 
feed on leaves, buds, flowers, and feed on leaves, buds, flowers, and 
pods of beans, eat through kernels pods of beans, eat through kernels 
of corn, and leave deep watery of corn, and leave deep watery 
cavities in fruit cavities in fruit 

►► Management:Management: Dense stands of Dense stands of 
tomatoes discourages leaf hoppers, tomatoes discourages leaf hoppers, 
plant in partial shade, leafhoppers plant in partial shade, leafhoppers 
like full sun, remove infected plants like full sun, remove infected plants 
immediatelyimmediately



Peach Twig Borer
◘ Over winter as young larvae on 

limbs; brown caterpillars burrow 
inside twigs from bloom to petal 
fall; a second generation enters 
fruit, usually at the stem end

◘ Delayed Dormant Spray: Dormant oil 
+ Pyrethroid or Thiodan (by first 
pink) – targets twig boring OR At-
Bloom Sprays: 2 Bt or Success 
sprays (early & full to late bloom)

◘ Fruit protection: Success, Imidan, 



Aphids
◘ Suck fluids from leaves & stems; curl 

leaves; produce sticky honeydew; black 
sooty mold growth

◘ Protect young trees, older trees can 
tolerate more aphid feeding

◘ Controls: Heavy Spray of Water, 
Dormant oil (at green tip stage)

◘ Insecticidal soap, horticultural oil
◘ Biological control: lady beetles, 

lacewings, syrphid flies, parasitic wasps



Snails & SlugsSnails & Slugs

►► Signs:Signs: irregular holes in irregular holes in 
leaves, slime trailsleaves, slime trails

►► Management:Management: Do not Do not 
overwateroverwater. Handpicking daily. Handpicking daily
traps traps –– inverted melon rindsinverted melon rinds
barriers barriers –– copper bandscopper bands
natural enemies/predators natural enemies/predators ––
ground beetles, birds.ground beetles, birds.
chemical chemical –– iron phosphate iron phosphate 
bait, safe around pets.bait, safe around pets.



Mexican Bean Beetle
◘ “Black sheep” of the lady 

beetle family
◘ Skeletonize leaves; scar stems 

& pods
◘ Cultural controls: Adults over 

winter in plant debris, clean up 
garden in fall

◘ Some beans are more resistant 
(Asian)

◘ Plant early and late crops; 
avoid major activity period of 
beetle (late July & August)

◘ Hand pick or squish
◘ Neem oil, Success



LeafminersLeafminers in Leafy Veggiesin Leafy Veggies

►► Adults Adults –– Small fliesSmall flies
►► Larvae Larvae –– White to cream maggotsWhite to cream maggots
►► Winding trails on leaves, white Winding trails on leaves, white 

blotchesblotches
►► Scout regularly, >1 mine/leafScout regularly, >1 mine/leaf
►► Natural enemies (Paper wasp)Natural enemies (Paper wasp)
►► Row coversRow covers
►► SpinosadSpinosad (Success, Entrust) (Success, Entrust) 

insecticideinsecticide



Cabbage WormsCabbage Worms

►►Caterpillars chew large holes Caterpillars chew large holes 
in leaves; produce abundant in leaves; produce abundant 
frass (excrement)frass (excrement)

►►Bt (Dipel, Bt (Dipel, ThuricideThuricide), ), 
Success Success –– very effectivevery effective

►►Row cover fabric) Row cover fabric) –– cover cover 
plants to prevent eggplants to prevent egg--layinglaying



Squash Bug
◘ Adults & nymphs suck fluids from plant 

leaves, stems & fruit; may transmit 
Yellow Vine Disease (bacteria)

◘ Congregate in plant debris under plants
◘ Cultural controls: Remove garden 

debris in fall, nearby woodpiles or 
other protected sites (adults over 
winter)

◘ Hand pick or destroy eggs & nymphs
◘ Surround (kaolin clay)
◘ Chemicals: spray when first detect 

nymphs, drench undersides of leaves & 
stems (Neem oil,permethrin)



Outline
• Definition of IPM
• Life Cycles of Insects
• Disease Triangle & Pathogens
• Vegetable & Fruit Insect Pests 
• Vegetable & Fruit Disease Pests
• Organic and softer insecticides
• Beneficial Insects
• Resources
• Questions



Curly Top in Tomatoes (Virus)Curly Top in Tomatoes (Virus)
►► Symptoms:Symptoms: Plant turns Plant turns 

yellow w/purple tinged yellow w/purple tinged 
leaves, plants become leaves, plants become 
stiff then die.  Field stiff then die.  Field 
margins most margins most 
susceptiblesusceptible

►► Vector:Vector: Beet leafhopperBeet leafhopper
►► Management:Management: Dense Dense 

stands of tomatoes stands of tomatoes 
discourages leaf discourages leaf 
hoppers, plant in partial hoppers, plant in partial 
shade, leafhoppers like shade, leafhoppers like 
full sun, remove infected full sun, remove infected 
plants immediately plants immediately Adult beet leafhopper, Circulifer tenellus.

Photo by L. Dunning.



Downy MildewDowny Mildew
►► Symptoms:Symptoms: angular angular 

patches of discoloration patches of discoloration 
and powdery growth on and powdery growth on 
both sides. Cucurbitsboth sides. Cucurbits

►► Pathogen:Pathogen: fungus fungus 
similar to powdery similar to powdery 
mildewmildew

►► Management:Management: pick pick 
resistant species, Spores resistant species, Spores 
spread by rainspread by rain--splash splash 
Avoid using overhead Avoid using overhead 
sprinklers. Spacing sprinklers. Spacing 
plants to reduce canopy plants to reduce canopy 
density and humidity will density and humidity will 
reduce spread. reduce spread. 



Fusarium Wilt in TomatoesFusarium Wilt in Tomatoes

►► Symptoms:Symptoms: yellowing yellowing 
leaves, yellow flaggingleaves, yellow flagging

►► Pathogen:Pathogen: Fusarium Fusarium 
oxysporumoxysporum fungus that fungus that 
invades xylem tissueinvades xylem tissue

►► Management:Management: use use 
resistant varieties resistant varieties ““VFNVFN””
means resistance to means resistance to 
verticilliumverticillium, , fusariumfusarium wilts wilts 
and nematodes.and nematodes.
Rotate crops!Rotate crops!



VerticilliumVerticillium Wilt in TomatoesWilt in Tomatoes
►► Symptoms:Symptoms: Leaves have Leaves have 

yellow, Vyellow, V--shaped areasshaped areas
►► Pathogen:Pathogen: VerticilliumVerticillium

dahliaedahliae fungus survives in fungus survives in 
soil as soil as microsclerotiamicrosclerotia

►► Management:Management: Choose Choose 
resistant varieties. resistant varieties. 
Rotation to Rotation to 
nonsusceptiblenonsusceptible crops, crops, 
such as small grains and such as small grains and 
corn, helps reduce corn, helps reduce 
inoculuminoculum. . 



Corn SmutCorn Smut



Fire BlightFire Blight

►► Symptoms:Symptoms: shoots shoots 
appear burnt, appear burnt, 
shepherdshepherd’’s crooks crook

►► Pathogen:Pathogen: ErwiniaErwinia
amylovoraamylovora, , a bacteriaa bacteria

►► Management:Management: Prune Prune 
out diseased wood, out diseased wood, 
well below the affected well below the affected 
wood or canker, wood or canker, 
disinfect tool between disinfect tool between 
cuts. cuts. 
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PesticidesPesticides



Breast Cancer Linked to Breast Cancer Linked to 
Home Pesticide ChlordaneHome Pesticide Chlordane

►► SOURCE:SOURCE: Breast Cancer Research and TreatmentBreast Cancer Research and Treatment
Volume 90:55Volume 90:55--64, 200564, 2005

►► One in eight women in the United States will develop One in eight women in the United States will develop 
breast cancer according to the latest statistics.breast cancer according to the latest statistics. Breast Breast 
cancer rates in the U.S. are 3cancer rates in the U.S. are 3--7 times higher than those in 7 times higher than those in 
Asia.Asia. This 2005 study conducted at the US Army Institute This 2005 study conducted at the US Army Institute 
of Surgical Research and Texas Tech University Health of Surgical Research and Texas Tech University Health 
Science Center in Lubbock Texas found that cancerous Science Center in Lubbock Texas found that cancerous 
human breast tissue contained the chemical heptachlor human breast tissue contained the chemical heptachlor 
epoxideepoxide (found in the common home pesticide chlordane) (found in the common home pesticide chlordane) 
at levels 4 times higher than nonat levels 4 times higher than non--cancerous breast cancerous breast 
tissue.tissue. Chlordane was the primary termite prevention Chlordane was the primary termite prevention 
pesticide used in over 30 million U.S. homes between the pesticide used in over 30 million U.S. homes between the 
mid 1950's and 1988.mid 1950's and 1988.



NonNon--HodgkinsHodgkins Lymphoma Linked Lymphoma Linked 
to Pesticides & Chemicalsto Pesticides & Chemicals

►► SOURCE:SOURCE: Annals of Oncology, 5(1):S19Annals of Oncology, 5(1):S19--S24, 1994S24, 1994

►► The epidemiology of NonThe epidemiology of Non--Hodgkin's lymphoma Hodgkin's lymphoma 
(NHL) was reviewed. In the United States, the (NHL) was reviewed. In the United States, the 
annual incidence of NHL rose from 5.9 per annual incidence of NHL rose from 5.9 per 
100,000 people in 1950 to 9.3 per 100,000 in 100,000 people in 1950 to 9.3 per 100,000 in 
1975, to 13.7 in 1989.1975, to 13.7 in 1989.

►► The most extensive data related to pesticides and The most extensive data related to pesticides and 
the occurrence of NHL suggest that exposure to the occurrence of NHL suggest that exposure to 
phenoxyphenoxy herbicides, particularly 2,4herbicides, particularly 2,4--D (94757), is D (94757), is 
linked to NHL. Flour millers exposed to fungicides linked to NHL. Flour millers exposed to fungicides 
and fumigant pesticides had over a four fold and fumigant pesticides had over a four fold 
increased risk of NHL.increased risk of NHL.



MSDS Fact Sheet for Diazinon MSDS Fact Sheet for Diazinon 
5WB5WB

In rats = 0.056 ounce/2.2 lb rat, 50% would die if ingested

In humans = 5.6 ounces/220 lb man, 50% would die if 
ingested
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Beneficial InsectsBeneficial Insects
Biological Control

•Insects controlling pests
•Predators, parasitoids, pathogens
–Most pests have enemies
–Will respond to low/moderate density

•Encourage natural enemies
–Use native nectar-producing plants
–Avoid monocultures



HoneybeesHoneybees

►► Did you know that in the United States in Did you know that in the United States in 
the year 2000, 2.5 million colonies of the year 2000, 2.5 million colonies of 
honeybees were rented for pollination honeybees were rented for pollination 
purposes that resulted in a increased quality purposes that resulted in a increased quality 
and yield of crops valued at $14.6 billion and yield of crops valued at $14.6 billion 
dollars?dollars?





Beneficial InsectsBeneficial Insects
Green lacewingGreen lacewing

SyrphidSyrphid flyfly

Ichneumonid waspIchneumonid wasp

Ladybird BeetlesLadybird Beetles

http://upload.wikimedia.org/wikipedia/en/6/65/P-14_lady_beetle.jpg
http://www.forestryimages.org/images/768x512/9008009.jpg


Name that insectName that insect



Encourage BeneficialsEncourage Beneficials

►► Recognize Beneficials, avoid harming eggs Recognize Beneficials, avoid harming eggs 
and larvae and larvae 

►►Increase diversity of plants that provide Increase diversity of plants that provide 
habitat for beneficials, nectar plants, pollen habitat for beneficials, nectar plants, pollen 
plants.plants.

►►Reduce use of chemical pesticides, Reduce use of chemical pesticides, 
especially broad spectrum insecticidesespecially broad spectrum insecticides



Outline
• Definition of IPM
• Life Cycles of Insects
• Disease Triangle - Pathogens
• Vegetable & Fruit Insect Pests 
• Vegetable & Fruit Disease Pests
• Organic and Softer Insecticides
• Beneficial Insects
• Resources
• Questions



http://http://utahpests.usu.edu/ipmutahpests.usu.edu/ipm//



http://http://ipm.wsu.eduipm.wsu.edu

http://ipm.wsu.edu/


http://http://www.attra.org/pest.htmlwww.attra.org/pest.html



http://http://www.ipm.ucdavis.eduwww.ipm.ucdavis.edu//



http://http://www.ipmofalaska.comwww.ipmofalaska.com



Questions?Questions?

As a USU Master Gardener,As a USU Master Gardener,
““Learn well, teach othersLearn well, teach others””

Maggie ShaoMaggie Shao
maggies@ext.usu.edumaggies@ext.usu.edu

(801) 468(801) 468--31783178

mailto:maggies@ext.usu.edu
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