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Agricultural History

The Green Revolution
@® Between 1940’s - 1960’s

@® “saved over a billion people from starvation”
® high-yielding varieties of cereal grains
® Expansion of irrigation infrastructure

® Modernization of management
techniques

@ Distribution of hybridized seeds,

synthetic fertilizers,and pesticides to
farmers
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Agricultural History | Invasive species

502 Records
$ billions in economic impact

Spotted Wing Drosophila
Estimated revenue loss in 2008
$511.3 million
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“Why should we tolerate a diet of weak poisons, a home in insipid
surroundings, a circle of acquaintances who are not quite our
enemies, the noise of motors with just enough relief to prevent

insanity? Who would want to live in a world which is just not quite

fatal?”
1970’s
USDA creates nationwide IPM program in Land
Grant Universities TEXAS ASM
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Integrated Pest Management

e Minimize iImpact on the environment
* Minimize impact on human health
 Maintain or increase soll fertility

e Long-term pest management

e Prevent pesticide-resistant pests

o Strives o maximize long-term returns/savings
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Pesticides

hysical/

Mechanical Biological

Cultural/Sanitation

/ Monitoring/Scouting
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Insects

Freeze Tolerance
Wooly Bear

Freeze Avoidance

Ips acuminatus “\
-29 F

Photo: Maja Jurc, University of Ljubljana, bugwood.org


http://andrewrothstein.deviantart.com/art/Wooly-Bear-99884942
http://bugwood.org

TEXAS A&GM

GRILIFE
EXTENSION

Monitoring/Scouting

PM Units Presence-absence Indicator plants Traps/Lures Control efficacy
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Monitoring/Scouting

PM Units Presence-absence Indicator plants
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Monitoring/Scouting

Presence-absence
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Monitoring/Scouting

Indicator plants
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Monitoring/Scouting

PM Units Presence-absence Indicator plants Traps/Lures Control efficacy

Creds: Chelsea Eby &
Mark Gardiner
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Traps/Lures

5 Photo Cred: Matron



http://veggies-only.blogspot.com/2010/06/brussels-sprouts.html
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Traps/Lures
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Moniforing/Scouting
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http://sprayers101.ca/confirm-coverage/confirm-coverage-with-water-sensitive-paper/
http://sprayers101.ca/confirm-coverage/confirm-coverage-with-water-sensitive-paper/
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Monitoring/Scouting

Control efficacy

Revisit indicator plant
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Defoliating Skeletonization  Sucking Boring Mining Gall

Types of Damage



Defoliating

B 222 e
Photo Cred:

P



http://extension.entm.purdue.edu/radicalbugs/default.php?page=pests/gypsy_moth

Skeletonization




Skeletonization




Photo Cred: Utah State University



https://utahpests.usu.edu/uppdl/htm/arthropod-pests-2012/arthropods-diagnosed-in-june-2012%23Thrips

Sucking
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mailto:https://nhgardensolutions.wordpress.com/tag/engraver-beetle/

Mining

Photo Cred Wlklmed|o


mailto:http://en.wikipedia.org/wiki/File:Leaf-miner-tomato.jpg

UGA1121014




Leps Coleo Hemi Hym Dip Orth Neur Thys Trom Tylen Psoco

What are they?¢

_.epidopterans Coleopterans
Hemipterans Hymenoptera
Diptera Orthoptera
Neuroptera Thysanoptera
Trombiditormes Tylenchida
Psocoptera

Good bugs Bad bugs



Leps

Lepidoptera
AKA: caterpillars, moths & butterflies

« Caterpillars of moths and butterflies
« Defoliators, leaf rollers, leaf miners, tent
caterpillars, cutworms



http://www.flickr.com/photos/colinhutton/

Leps

Lepidoptera
AKA: caterpillars, moths & butterflies

« Caterpillars of moths and butterflies
« Defoliators, leaf rollers, leaf miners, tent
caterpillars, cutworms
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Photo Cred:



http://www.cals.ncsu.edu/course/ent010/tobacco_pests/

Leps

Lepidoptera
AKA: caterpillars, moths & butterflies

« Caterpillars of moths and butterflies
« Defoliators, leaf rollers, leaf miners, tent
caterpillars, cutworms

Photo Cred:



http://entomology.unl.edu/810/caterpillars/hornworm/hornwormpage.html
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Leps
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Lepidoptera

Pollinators

Feed on invasive weeds




Coleo

Coleoptera AKA Beetles
Beetles Scarabs Grubs

Wireworms Weevils

Photo Cred:



http://web.extension.illinois.edu/fmpt/eb278/

Coleo

Coleoptera AKA Beetles
Beetles Scarabs Grubs
Wireworms Weevils

Photo Cred: Pat Porter
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AKA Beetles

Coleoptera

Scaralbs

Beetles

Weevils

Wireworms

-

=
O
O
4
0
o
i
o) ..
|5
=
O
)
(%]
=
(O
=
2
O
=
=B
d
L
@
O
—-—
o
<
[a il




Coleo

Coleoptera AKA Beetles
Beetles Scarabs Grubs

Wireworms Weevils



http://abugblog.blogspot.com/2012/06/girl-power-sex-and-parthenogenesis-in.html
http://abugblog.blogspot.com/2012/06/girl-power-sex-and-parthenogenesis-in.html

Coleo

Coleoptera AKA Beetles
Beetles Scarabs Grubs
Wireworms Weevils
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Photo Cred: Allen Knutson & Mike Merchant



Coleo

Coleoptera AKA Beetles
Wireworms Lady beetles Ground Beetles




Ground Beetles
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Coleo

Coleoptera AKA Beetles
Wireworms Lady beetles Ground Beetles




Coleo

Coleoptera AKA Beetles
Wireworms Lady beetles Ground Beetles

, .
Video Cred: Franz Simon



Coleo

Coleoptera AKA Beetles
Wireworms Lady beetles Ground Beetles




Hemi

Hemiptera AKA plant sucking insects

Aphids Mealy bugs Chinch bug
Lygus bug Brown Marmorated SB  Cicada
Scale Whiteflies Plant/Leaf bug
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http://bluejaybarrens.blogspot.com/2011/08/wooly-alder-aphid.html

Hemi

Photo Cred:



https://www.flickr.com/photos/rainforests/with/6135691488
https://www.flickr.com/photos/rainforests/with/6135691488

Photo Cred:



http://www.richsoil.com/antsandaphids/
http://www.richsoil.com/antsandaphids/

Hemi

What to look fore
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Hemi

Hemiptera AKA plant sucking insects

Chinch bug

Brown Marmorated SB  Cicada

Mealy bugs

Aphids

Lygus bug
Scale

Plant/Leaf bug

Whiteflies

Photo Cred:


http://davesgarden.com/guides/bf/showimage/14499/%23b

Hemi

Hemiptera

Photo Cred: Jeffrey Lotz
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Hemi

Hemiptera AKA plant sucking insects

Aphids Mealy bugs Chinch bug
Lygus bug Brown Marmorated SB  Cicada

Scale Whiteflies Plant/Leaf bug



http://www.wbur.org/npr/135635100/can-wasps-squash-the-stink-bug-plague?ft=3

Hemi

Hemiptera AKA plant sucking insects

Aphids Mealy bugs Chinch bug
Lygus bug Brown Marmorated SB  Cicada




Hemi

Hemiptera AKA plant sucking insects

Aphids Mealy bugs Chinch bug
Lygus bug Brown Marmorated SB  Cicada

Scale Whiteflies Plant/Leaf bug

Photo Cred: Someone at Agrilife
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Hemi

Hemiptera AKA plant sucking insects

Aphids Mealy bugs Chinch bug
Lygus bug Brown Marmorated SB  Cicada

Scale Whiteflies Plant/Leaf bug

Photo Cred: Pat Porter



Hemi

Hemiptera AKA plant sucking insects

Aphids Mealy bugs Chinch bug
Lygus bug Brown Marmorated SB  Cicada
Scale Whiteflies Plant/Leaf bug

Photo Cred: John Jackman



Hym

Hymenoptera AKA bees, wasps, and ants
Red/Black imported fire ant Sawflies Horntails
Texas leafcutter ant Gall wasps
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Hym

Hymenoptera AKA bees, wasps, and ants

Red/Black imported fire ant Sawflies Horntails
Texas leafcutter ant Gall wasps
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Dip
Diptera AKA flies

Gall midges Fungus gnats Fruit flies
Leaf miners Stem/seed borers Root/seed maggofts



http://www.aphotofauna.com/midge_gall_iteomyia_major.html

Dip
Diptera AKA flies

Parasitoids Predators

G106-34
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http://zebrachipscri.tamu.edu/image-gallery/natural-predators/

Dip

Diptera AKA flies

Parasitoids Predators




Orth

Orthoptera AKA Grasshoppers Locusts Katydid Crickets

_;'.m'.-g_n S,

- | Photo Cred: Mindy Brown



Orth

Orthoptera AKA Grasshoppers Locusts Katydid Crickets



http://www.anura.it/stories/saga-pedo
http://www.anura.it/stories/saga-pedo
http://www.anura.it/stories/saga-pedo
http://www.anura.it/stories/saga-pedo
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Neuroptera Green Lacewing

.
Photo Cred:



http://www.julilawrence.com/2008/09/07/lacewing-eggs/
http://www.julilawrence.com/2008/09/07/lacewing-eggs/

Neuroptera Green Lacewing

. ™ Photo Cred: Peter J. Bryant



Thysanoptera Thrips
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http://yardfarmaustin.com/thrips-the-pest-you-feel-but-cant-see/

Tobacco Thrips

Bk

Western Flower Thrips

R

Eastern Flower Thrips

Photo Cred: Mississippi State University



http://www.mississippi-crops.com/2012/05/11/thrips-pressure-heavy-in-ms-cotton/

Thys



http://bugguide.net/node/view/205042/bgpage

Trom

Trombidiformes  Spider mites Bedbugs Gall mites
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http://www.flickr.com/photos/sanmartin/with/4884160894

Trom

Trombidiformes  Spider mites Bedbugs Gall mites
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Photo Cred: Allen Knutson & Mike Merchant !

Photo Cred: Forestrylmages.org




Trom
Trombidiformes  Spider mites Bedbugs Gall mites
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http://www.flickr.com/photos/sanmartin/with/4884160894

Trom

Trombidiformes  Spider mites Bedbugs Gall mites



http://oregonstate.edu/dept/nurspest/maple_bladder_gall_mite.htm

Trom

Trombidiformes  Spider mites Bedbugs Gall mites
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http://oregonstate.edu/dept/nurspest/maple_bladder_gall_mite.htm

Trom

Trombidiformes Predatory mites



http://www.flickr.com/photos/iita-media-library/with/4679118722

Tylen

Tylenchida Plant parasites
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https://www.apsnet.org/edcenter/intropp/lessons/Nematodes/Pages/LesionNematode.aspx
https://www.apsnet.org/edcenter/intropp/lessons/Nematodes/Pages/LesionNematode.aspx

Tylen

Tylenchida Insect parasites

Photo Cred: Scott Johnson



Psocoptera “Bark lice”
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Leps Coleo Hemi Hym Dip Orth Neur Thys Trom Tylen Psoco

What are they?¢

_.epidopterans Coleopterans
Hemipterans Hymenoptera
Diptera Orthoptera
Neuroptera Thysanoptera
Trombiditormes Tylenchida
Psocoptera

Good bugs Bad bugs
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Economic Thresholds

Tolerated damage/pest population |

$ Value of crop
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Economic Thresholds

A

Damgage caused could be reduced by spray

Spray re expensive than the damage caused

Tolerated damage/pest population

$ Value of crop
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Economic Thresholds
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Cultural/Sanitation

Keep a clean environment
Remove weeds/alternative hosts
Reduce unnecessary moisture
Companion planting

Banker Plants

Trap Plants

Crop Rotation

Nutrient management

Plant defense
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Physical/Mechanical A

Hand weed

Hand remove insect pests
High pressure water spray
Exclusion nets and barriers
Pitfall fraps

Yellow sticky cards
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Cultural & Mechanical Control
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Sanitation
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Cultural & Mechanical Control

Companion planting

Geer, Al Marigold (Tagetes erecta L.) as an attractive crop
Effect o to natural enemies in onion fields es

patula n

coloniz: Cravo-de-defunto (Tagetes erecta L.) como cultura

Beata Janko atrativa para inimigos naturais em cultivo de cebola

1 Department ¢ 11-425
Krakow, Polz
2 Department ¢ in Krakow,

Luis Cldudio Paterno Silveiral; Evoneo Berti Filho!!- Z; Leonardo Santa
Rosa Pierre!l; Fernanda Salles Cunha Peres!!I; Julio Neil Cassa _
39%4+12% (ci LouzadalV +2)% of

the substances wwowou was 1vulu ar TIYHITDL GUIHLTTH I auui b,

29 Listopada
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Cultural & Mechanical Control

Crop rotation b e e s e

Bare/cover crop
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Cultural & Mechanical Control

Crop rotation

P
-
| Bare/cover crop
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Cultural & Mechanical Control

Mechanical removal




TEXAS AGM
AGRI LIFE
EXTENSION

Cultural & Mechanical Control

Exclusion
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Biological A\
Conservation
Classical

Augmentation

Rear/purchase and release
Insect pathogens (i.e. Bt)
Pheromone traps/mating disruption

Sterile Insect Release
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Biological Conftrol

Conservation, Classical and Augmentation

 Conserve natural * Introduce an ‘alien’ < Supplemental
enemies predator for control release of natural

* Reduce sprays of an invasive pest enemies

* Better timed sprays < Establish predator- * Inundative vs.

 Keep natural enemy prey interaction inoculative

habitats and
alternative hosts
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Biological Control

Release of natural enemies

’ d

v
W

PRRERC S -

SPIDER MITE DESTROYER | SPIDER MITE DESTROYER

STETHORUS PUNCTILLUM | STETHORUS PUNCTILLUN
¥d release beetles in early moming o % e ease beeties in early morning cr .

) Desties onto folage close 1o spide” U an, 08 onto foliage close to sper ™

BLE - HOLD AT 10™15°C (50 % B PSLE - HOLD AT 10-15°C (50 ©
Bio-Nomics Lid, Sidnoy, BC . 37 g " S0-Nomics Ltd.. Sianey. 8 C . Ca~
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Biological Control

Bt spray/GMO Bt

Bacillus thuringiensis (Bt)
¥ . .
. N. Bt toxin
crystal
s S

0

Solubilization Ackivation

Septicemia
Dead larvae
Bt Cotton Cadherin
Blndmg to _} Toxin Membrane
receptor § . :
! -‘ Toxin olugomcr GPl-anchored insertion
i protein ——
M » & olo
Insect midgut cells oy Pores lead to Cell death
IQ, - 4w osmotic cell lysis

Jurat-Fuentes Laboratory
(http:/fweb utk.edw~jurat/)

'y \ Activation of

cell death pathway
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Biological Control

Qils, soaps, and diatomaceous earth
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http://www.flickr.com/photos/jsjgeology/with/8514080462
http://commons.wikimedia.org/wiki/User:Zephyris
http://commons.wikimedia.org/wiki/User:Zephyris
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Biological Conftrol

Vendors of North America

sixleggedaggie.com/resources/links
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Biological Control

Biological control agents

Predatory mite

(mites) Parasitic wasp
(whitefly)

j Biobest “
g W

Marl13n

Predatory mite (thrips) Predator (aphids/other)


http://bugguide.net/user/view/7001
http://bugguide.net/user/view/7001
http://www.cirrusimage.com/neuroptera_green_lacewing.htm

(A) | (B)

(D) (E)
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http://www.cals.ncsu.edu/course/ent425/text19/screwworm.html

Sterile Insect Release

1962-1966

A

1972-1880
1981

Not endemic

| Eradicated
. Pemanent SIT bamer
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Spot spray/treatment
Chemical rotation
Selecftive
Non-persistence
Timing

Monitor spray coverage
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Chemical Control

Role of chemical control in IPM

* Use judiciously based on « Spray based on calendar spray
monitoring data schedule

* Time sprays to prevent harm to » Spray when flowers are in bloom
beneficials * Spray them when you see them

* Time sprays for effectiveness * Spray with the most effective

* Use low persistence high pesticide over and over again
specificity pesticides * Feed your plants pesticides for

* Target infestation area only if breakfast, lunch and dinner (and
infestation is localized dessert, if they deserve it).

* Rotate chemicals to prevent
resistance
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Insecticide Label

, BRSO TEeE

* Labelis alegal oV E ol e lrtmpete)
document. g sl
CHILOREN, PETS and FISH | o

e hvere et et el

* Read and follow
directions to be safe,
effective and legal.

W e - e e b
b L L L LS

e - a
Ao = E— e
0 BECI00 00 O IFOR B s e -
\_ -.-nmmu.-g-m ) Carrse— ’ )

Slide information courtesy of Dr. Allen Knutson and Dr. Mike Merchant
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Safe and Effective Use

* Acftive ingredient

* Amount to use T g
* Pre-harvest inferval CHILDREN, PETS nd 54
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Insecticide Label
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Common vegetable crop insecticides

Insecticidal Soaps
Bacillus thuringiensis
Spinosad

Qils (i.e. neem)

Pyrethrins and Pyrethroids
Malathion

Carbaryl

Bait Formulations

Slide information courtesy of Dr. Allen Knutson and Dr. Mike Merchant
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Chemical Control

Soft and Selective chemicals

A) Big eyed B) Damsel bug
150 10
100 20 .
50 " l
o b NN - ol R _
C) Foliage spiders D) Dwarf spiders
® 200 l
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0
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Snyder, W.E. & Fallahi, A. (2002)
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Chemical Control

Soft and Selective chemicals
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Figure 3. Green peach aphid populations in large field cages with predators
removed (red), average predator densities (purple), or with high predator
densities (yellow). Predators used were at densities typical of fields tfreated
with soft pesticides Snyder, W.E. & Fallahi, A. (2002)
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Chemical Control

Low Persistence

Residue
Residual Effectiveness
Half-Life

Breakdown product
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Chemical Control

Low Persistence
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Chemical Control

Chemical rotation
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Chemical Control

Chemical rotation
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Chemical Control

Chemical rotation
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Chemical Control

Chemical rotation
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Chemical Control

Chemical rotation
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Chemical Control

Chemical rotation
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Chemical Control

Chemical rotation
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Landscape Pest ID and IPM

Earth-Kind Landscape Short Course

Questions?

TEXAS A&M
Erfan Vafaie GRI I_.l FE
Extension Program Specialist, IPM EXTENSION

erfan.vafaie@ag.tamu.edu
(O) 903-834-6191
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