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Cultural & Mechanical Control

Trap Plants
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Cultural & Mechanical Control

Crop rotation

Bare/cover crop
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Cultural & Mechanical Control

Exclusion

Allen Knutson and Mike ~lant .
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Biological \

Conservation

Classical

Augmentation

Rear/purchase and release

Insect pathogens (i.e. Bf)
Pheromone traps/mating disruption

Sterile Insect Release



Biological Control
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Conservation, Classical and Augmentation

 Conserve natural
enemies

* Reduce sprays

* Better timed sprays

* Keep natural enemy
habitats and
alternative hosts

Introduce an ‘alien’
predator for control of
an invasive pest
Establish predator-prey
interaction

Supplemental release
of natural enemies
Inundative vs.
inoculative
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Release of natural enemies
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Biological Control

Bt spray/GMO Bt

Bacillus thuringiensis (Bt) Solubilization Activation
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Insect midgut cells Pores lead to Cell death

osmotic cell lysis

PKA : :
Jurat-Fuentes Laboratory y \ Activation of

(http://web.utk.edu/~jurat/) cell death pathway
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Biological Conftrol

Qils, soaps, and diatomaceous earth
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Biological Control

Vendors of North America

sixleggedaggie.com/resources/links
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Biological Control

Biological control agents

Stephen Luk :,

-

Predatory mite :
(mites) Parasitic wasp
(whitefly)

B Biobest m

Marl13n

Predatory mite (thrips) Predator (aphids/other)
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Sterile Insect Release
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Sterile Insect Release

Mosquitoes

Dengue Fever

* 50 - 100 million cases of dengue fever per year
« 500,000 dengue hemorrhagic fever per year

« 22,000 deaths per year (mostly among children)

Malaria
« 219 cases in 2010
* 660,000 deaths in 2010, mostly in African countries

WHO
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Sterile Insect Release

o OXITEC

o Categories

News

Newsletter

Events

Oxitec in the news

Resources
Documents

Presentations

Health Agriculture Who we are News and Views Contact Us ,O

PRESS RELEASE: Oxitec report 96%
suppression of the dengue
mosquito in Brazilian trials

! iracy 1nompson _‘;f‘A‘-ulk,» <015 - News, Uxitec 1n the news

Mandacaru field trial report - press summary
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RINA1

Geneticall
modified
corn

cell

Double-
stranded
RNA

Genetically
modified
corn Rootworm
plant
cell
™ RNA
RNA
Rootworm ingests
synthesized RNA SNF7 gene
turned off
Western corn and worm
rootworm dies
TEXAS A&M
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Chemical Pesticide Control

Role of chemical control in IPM

* Use judiciously based on monitoring
data

* Time sprays to prevent harm to
beneficials

* Time sprays for effectiveness

* Use low persistence high specificity
pesticides

* Target infestation area only if
infestation is localized

* Rotate chemicals to prevent
resistance

Spray based on calendar spray
schedule

Spray when flowers are in bloom
Spray them when you see them
Spray with the most effective
pesticide over and over again
Feed your plants pesticides for
breakfast, lunch and dinner (and
dessert, if they deserve it).

EXTENSION
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What are pesticides? 4

New

* Any substance or mixture of substances EtETIM

used for controlling, preventing,
destroying, repelling, or mitigating A o'zt )

pests.

insecticides, herbicides, fungicides,
bactericides, repellents, attractants
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Nervous system
poisons

Metabolic
inhibitors

Hormone mimics
Physical poisons
Repellents
Attractants
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Not all pesticides are equally hazardous!
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Everyone wants to know

How safe is this pesticide?
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.........

The dose
makes the poison

* Paracelsus (1493-1541)

* “All substances are poisons; there is none
which is not a poison. The right dose
differentiates a poison and a remedy.”

TEXAS A&M

GRILIFE
EXTENSION



Dose-Response Curve
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Dose-Response Curve
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Some terms

_ethal Dose 50) - The amount of material
ed to kill half of a test population

* Mg/

Kg — The amount of toxin (in milligrams) per

Kilogram of body weight of the test subject (equals
parts per million)
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Acu‘te toxicity Life-threatening one-time doses

Lethal dose
SUBSTANCE FOUND IN (LD50 mg/kg)

P e S tl C]. d e U S e :J::;e > T..;):Nater Zzzz
1 50 I b S p e rs O n — 68 kg Monosodium glutamate  Flavor enhancer, soy, cheese 16000 PraCtica"y

CATEGORY

Ethanol I Alcoholic beverages m 7000 non=toxic

1 3 . 4 OZ — Glyphosate = Herbicide (RoundUp) 5600
Aluminum hydroxide Antacid, vaccine adjuvant >5000 -

~ 1 L R o u n d u p Fructose Fruits, component of sucrose 4000 ‘
Spinosad Organic insecticide 3700
7 . 2 OZ — 5 Sodium chloride - - Table salt 7 3000

Eugenol Clove oil, organic pesticide .@ 2700 Sligh tly
Paracetamol (acetaminophen) Tylenol, Panadol 2400 toxic
Vanillin Vanilla bean, vanilla sugar 1600
Hydrogen peroxide 70% Bleach, disinfectant 1000
Theobromine Chocolate, tea, guarana 950 -
Copper sulfate Organic fungicide 300 3
Chlorpyrifos Organophosphate insecticide 230

O . 46 OZ — Caffeine \: Natural pesticide, coffee plant 190 Moderately
Lead e Batteries, cables, paints 155* toxic

-«
0-24 OZ — DDT @ Restricted insecticide 100

~ 0 . 0033 OZ / c u p Of coffee Rotenone Restricted organic pesticide

Vitamin D3 Supplements, fish, mushrooms

0.46 oz = ~140 cups of coffee Nicotine e

Mycotoxin T2 & Plant pathogen, moldy grain

Aflatoxin ! Soil fungus, moldy foods
o . O 1 OZ —> Hydrogen cyanide Fruit pits, bitter cassava ‘-
Botulinum toxin Botox, Clostridium botulinium

*Lead: no LDso, lowest human lethal dose included. Colours: EPA toxicity categories.

- Om
0.01 0z = 1,181 .2 apple Seeds "\ Thoughtscapism MasINeS DTGy Sowrces: ERSA, WHO; P Eﬁ

thoughtscapism.com EPA, NIH, NHS

1 a p p I e seed ~ 0 . 24 m g of cya n id e “. LDso: Generally rat oral. Botulinum: mouse and human, nicotine: human, cyanide: mouse.



EPA Pesticide Toxicity Classes

Signal Word

Oral LDsg
(mg/Kg)
Equivalent
Lethal Dose

for 150 Ib
human

Extremely
Toxic
Danger
0-2350

Less than a
feaspoon

Very Toxic

Warning
50 — 500

Teaspoon to
an ounce

Moderately
Toxic
Caution
500 - 5,000

Ounce to a
Pint

Slightly Toxic

Caution
> 5,000

Pintto a
quart or more

TEXAS A&M
AGRILIFE
EXTENSION




s Y wn gy N e o

R R N Y el ol e R L
- e

* G el
D e B R e
S s A
oty come  * » -
B o x
0,- c-d' (

R e A R o
TR e

P ey W B W

Lemp AS of gl B of ( PbBen

WARNING AVISO

e s e Wl s ERGAEY G mES o EEEE SRS P W

e + SRt - el P . 8 o gelemee fw B S
B L R R )

LRR e et e ek F Epat ¢ i

+ (e Fe S P EPA Rgg o 6700 1%

0y G0 dnte Keep Out of Reach of Chaidren

DANGER £2- POISON
PELIGRO

sal-rut DI @ RPN v & A W NP s
V% Pid me i + BPIe D PR % GRS

Pra B N sy Pe de s P me e N

P MLl 0 e e T T RN 4 % g ¢ et

Staterments
= Mnte Mumans and Domestc Ansmats
gk e AR aralie e § BRSO MREES % DR W \"»-
- A T B et Y Rt e ¢ e W mm.”M’

Ffoas @ e Santes W ¢ gqge ey sl e & (85 8
* . Pe canBe TR speerat e W el 80 W BRe W
wm har & Sy WF

Saum + ey Be ot ¥ S

ems b ately b e ars et o
e
b S e G ey, $REE G Temey g8 s t P b
oy €
R e Py Sm et C el B g cmw Ve sl
Sun Pt SO 2P T WS

TEXAS A&M

e

A AP B e 45%) Dot B ACEEmary

GRILIFE
EXTENSION




Pesticide Safety

Acute toxicity

Rapidly produced toxicity,
usually resulting from a single
exposure

Chronic toxicity

Toxicity due to slow-action or
long-term exposure to a poison
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Pesticide Safety

Possible chronic effects:
Carcinogenicity-cancer
Mutagenicity-genetic mutation
Teratogenicity-birth defect
Oncogenicity-tumors
Reproductive effects

Delayed neurological effects
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Tests required to register a pesticide

Acute oral toxicity
Acute dermal toxicity
Acute inhalation
Acute intraperitoneal
Eye irritation

Dermal photosensitization
Acute delayed neurotoxicity
90-day rat feeding study
12-month dog feeding study
21 & 90-day dermal

Lifetime rat feeding study
Lifetime mouse feeding study
Teratology (rat)

Teratology (rabbit)
Reproduction

Excretion/metabolism &
accumulation

Antidote
Mutagenicity
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Toxicity x Exposure =
Hazard
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