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Upcoming Webinars

- April 15 - Does soil health make a
difference in producing healthy food?

Carlos Pires, NDSU Extension soll health specialist and
assistant professor
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 Please complete the short online survey
that will be emailed to you after today’s
webinar. It will take just a couple minutes!

* Be sure to sign up for an opportunity to win a
prize in the drawing. After submitting the
survey, a form to fill out with your
name/address will appear.

Acknowledgement: This project was made possible with funding
from the North Dakota Department of Agriculture through the
U.S. Department of Agriculture’s Specialty Crop Block Grant
program. Its contents are solely the responsibility of the authors
and do not necessarily represent the official views of the USDA.
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Janet Knodel, NDSU Professor and Entomologist




IPM Triangle for InsectPests

Conventional:
pesticides that kill on contact

Intervention Toxicity

Biorational:
repellants, diatomaceous earth, oil
insect growth regulators (IGR), microbial

BIOLOGICAL

predators, parasites

Barriers, picking
insects off plants

PHYSICAL - MECHANICAL

Prevention

good sanitation,
habitat change

CULTURAL
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Pest Prevention - #1

« Select plants that do well in
your garden/growing area

« Keep plants healthy (water,
fertilizer, sun or shade, etc.

* Diversity of vegetables and
flowers

NDSU | extension , .
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Beautify the Ecosystem




Principles of Integrated Pest Management
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1. Identify: Know your foe and know your friend 2
2. Scout: Have to know what is out there b
before making management
decisions

3. Integrate: Employ different strategies to
manage pests instead of relying
on one approach

Spotted cucumber beetle (Pest)
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What is 1t?

KEY
HERBIVORE INSECT PEST
BENEFICIAL INSECT

©

WV XERCES
s SOCIETY

for Invertebrate Conservation
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Monitor for Insect Pests

* FInd infestation EARLY!

« Scouting P
— Look for both insect pests and good bugs

* Insect trapping

. GREAT LAKES ™
i ARBICO
‘0. Eor2anics

« Action thresholds
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Try Other IPM Strategies

' e
| selectve pruning

¥ 4 XERCES
SOCIETY

e for Invertebrate Conservation

< Wy
hand removal &g
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Use Insecticides as the Last Resort

* Select insecticides with the lowest risk to
humans, animals, beneficial insects and
the environment

* Plants can ‘tolerate’ some insect pests
— Know the biology of key insect pests
— Pest phenology

* More ecological approach to gardening

* People have a lower tolerance for eating
food with synthetic pesticides on their food

NDSU | exTtensionN



Insecticides: Low Toxicity Options

* Horticultural Oills

— Suffocates soft-bodied insects and mites and
can be used on many ornamentals,
vegetables, fruits and edibles

Fungicide, Insecticide & Miticide
Fungicida, Insecticida y Miticide

— Soft-bodied insects: Aphids, adelgids, mites, P
mealybugs, scale insects, whiteflies, and HOTthllltlll’al 0l|
leafhoppers

— Pests unlikely to develop resistance to oils or
soaps

— Not toxic to humans or pollinators once dried
NDSU | extension




Insecticides: Low Toxicity Options

* Horticultural Oills

— Application Timing

v Dormant Oils (Winter/Early Spring): Heavier oils used toj@
Kill overwintering eggs/insects on dormant plants

v Summer Oils/Supreme Oils (Growing Season): Lighter
olls used to manage active infestations

« Coverage is Crucial: Because it Is a contact Killer,
the spray must directly cover the pests and their eggs

 Timing: Apply when temperatures are between 40°F
and 80°F, and not on moisture-stressed plants

NDSU EXTENSION



Insecticides: Low Toxicity Options

* Insecticidal Soaps

— Wash away the protective oil coating of exoskeletons, which
causes dehydration

— Safe on most plants

— Highly effective against soft-bodied insect pests like aphids,
mealybugs, and spider mites

— When using insecticidal soaps, make sure to really saturate the

entire plant and be sure to apply it multiple times a week for the
best results

— Pests unlikely to develop resistance to soaps
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Insecticides: Low Toxicity Options

* Insecticidal Soaps
— Safe on many plants

— Highly effective against soft-bodied pests like aphids, mealybuc
spider mites

— Pests unlikely to develop resistance to soaps

— Wash away the protective oil coating of exoskeletons, which causes
dehydration

— When using insecticidal soaps, make sure to really saturate the entire
plant and be sure to apply it multiple times a week for the best results
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Insecticides: Low Toxicity Options

* Spinosad:
_ Spinosad is an organic inscecticide resulted from two fermented
— Natural, soil-based compounds from the soil bacteria Saccharopolyspora spinosa.

bacterium
Insecticide ‘
— Used In organic R Ak
ardenin P T S AN T | ,":\_.. \ -,. 7
X ’ Spynosin A

.\-
Spynosin D

Spinosad
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Insecticides: Low Toxicity Options

* Spinosad:
— Acts on the insect's nicotinic acetylcholine receptors

In the insect's nervous system, causing rapid

excitability, paralysis, and death
Comisrincd SIS

— Contact & ingestion toxicity Monterey
Gare Isnsect_

— Chewing insects, caterpillars (corn earworms, corn
borers, tomato hornworms), Colorado potato beetles,
leafminers, thrips, spider mites, mosquitoes, ants,
fruit flies and many others

NDSU EXTENSION




Insecticides: Low Toxicity Options

* Spinosad:
— Low toxicity to fish, birds and mammals
— Not toxic to most beneficial insects
— Toxic to bees

— Broken down by sunlight and water, with a OMRI
relatively short half-life in the environment

NDSU EXTENSION



Insecticides: Botanical

* Neem Oil (Azadirachtin)

— Works as an anti-feedant, insect growth/molting,
repellent and deters egg laying

— Broad-spectrum — aphids, mealybugs, caterpillars,
sawfly larvae, beetles, leafminers, scale,
whiteflies, spider mites, root aphids

— Anti-fungal against powdery mildew

— Compatible beneficial fungus Beauveria bassiana Hooraid
eemixa.
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Insecticides: Botanical

« Neem QOil (Azadirachtin) cmil s £ demaEic N
_ Residual - 1-2.5 days T
_ Low toxicity to humans and animilis ot i v
— Slightly toxic to fish and aquatic
animals
— Low toxicity to pollinators

— India used to fight bacteria in the
mouth via toothpicks and neem

toothpaste i{%ﬁhgpw

https://commons. wikimedia. org/w
NDSU | extension findex.php?curid=69907214



Insecticides: Botanical

* Pyrethrin
— Derived from the flower Chrysanthemum
cinerariifolium
 From Kenya, East Africa
— Contact insecticide that rapidly paralyzes

the nervous system of both target and
nontarget insects

— Broad-spectrum — aphids, beetles,
caterpillars, crickets, fruit flies, mites, thrips
and many more

NDSU EXTENSION

Tanacetum cinerariifolium also
called the Dalmatian chrysanthemum




Insecticides: Botanical

* Pyrethrin

— Breaks down within a few hours to 1-2 days
 Respray for insect pests
« Sprayed on food crops close to harvest

— Mammalian toxicity = very low
— Fish and invertebrates: Highly Toxic to fish and
invertebrates of the aquatic food chain b Pyeatie
« Lack the enzymes to break down pyrethrin | '

— Bees: Extremely sensitive; should be used
carefully to avoid harming pollinators.




Insecticides: Microbials

* Bacillus thuringiensis (Bt)

— A naturally occurring bacterium in soil, found
worldwide

— Bt was first used in Germany in 1911 as a
bacterial pathogen for flour moths

— Spraying or dusting plants with spores of this
bacterium

— Caterplillars (gypsy moth, tent caterpillars,
tomato hornworm), mosquitoes or specific
grubs

NDSU | exrension BONIDE® Thuricide




Insecticides: Microbials

« Bacillus thuringiensis (Bt)
— Acts as a stomach poison

NDSU

Ingested crystalline (Cry) protoxins are
solubilized

Activated by proteases in the high-pH
Insect midgut

Binding to specific receptors to form pores
In the cell membrane

Resulting in severe membrane damage,
sepsis, gut paralysis, and larval death

EXTENSION

— N i
¥ Ingestion of transgenic

l ; Bt plant leaves by larvae

= ® Dissolution of the crystals
° .o'...A‘vaA.' -‘0 % and liberation of the
p— v U Vv YNNG

protoxin in the insect gut
Protoxins joins to specific
S m receptors on the apical
0o ® ® XIKA_A\.)’\! ® .. brush border of the midgut
f’%"(f W/ microvilliae; Pore formation

l and cell lysis
Larval death occurs in 1-3
days after ingestion of

toxins

https://www.researchgate.net/publication/3714081
08 _Bacillus_thuringiensis_in_Pest_Management/fi
gures?lo=1




Insecticides: Microbials R ool

——

* Bacillus thuringiensis (Bt)
— Target the immature stage (caterpillar, larvae)
— Bt must be ingested

— Breakdown rapidly in sunlight (spray on cloudy
days or evenings)

— Not harmful to humans, animals, birds, or
pollinators

— Harmful to butterfly caterpillars (Monarch, etc.)

— Particular strains of Bt proteins are host-specific
to insect groups

DiPel® DF

NDSU | exTtensionN




Bt aizawal Lepidoptera (moths, Wax moth larvae in honeycombs,

butterflies) grape berry moth

Bt galleriae (Btg) Coleoptera (beetles) Adult and larval stages of Asian,

Japanese and Oriental beetles

Bt israelensis Diptera (flies, mosquitoes, Mosquito larvae, fungus gnat larvae,
gnats) blackfly larvae

Bt japonensis and Coleoptera (beetles) Northern masked chafer and oriental

kumamotonsis beetle larvae

Bt kurstaki (BtK) Lepidoptera (moths, Cabbage loopers, codling moth
butterflies) larvae, diamondback moth larvae,

Imported cabbageworm, spruce
budworms, tomato hornworms,
cutworms, Gypsy moth caterpillars

Bt var. san diego Coleoptera (beetles) Leaf-feeding beetle larvae, black vine
(BtSD) and weevil larvae, Colorado potato beetle

. tenebrionis larvae, EIm leaf beetle larvae -



Insecticides: Microbials

 Baculovirus (Baculoviridae)

— Entomopathogens - viruses that
Infect insects and arthropods

— Ingested by an insect to produce a
fatal infection and epizootics

— Nuclear polyhedrosis virus (NPV)
— Highly specific to its host
— Not harmful to humans, animals,
birds, or most pollinators except
Lepidoptera
NDSU | extension




Insecticides: Microbials

 Baculovirus (Baculoviridae)

— Naturally infects Monarch
caterpillars and other butterfly
larvae

— Black death, your caterpillars will
deflate, turn black, then liquify like

Jgror mowe'
/il
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Natural Biological Control

* Diseases
— Fungal (Nomuraearileyi)
— Viral
® Nuclear polyhedrosis virus
— Favored by high humidity
and warm temperatures

* Parasitic wasps

- 5
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Insecticides: Microbials

* Beauveria bassiana

— Natural, soil-borne parasitic fungus that attacks and
Kills insects, white muscadine fungus

— Larvae—Dbeetles, caterpillars

— Adults—aphids, thrips, whiteflies, chinch bugs, plant
bugs, stink bugs, beetles

Do not use with fungicides (controls diseases)

NDSU EXTENSION



Insecticides: Microbials

e Beauveria bassiana

— Application: high humidity, low UV light (late
afternoon or cloudy/rainy days) and warm
temperatures 64° — 85°F

— Not harmful to humans, animals or birds
— Do not use when pollinators are actively foraging

— May be toxic to fish — do not discharge rinsate into
bodies of water or public waterways or apply this
product over standing water or near aquatic habitats

NDSU | extension



Insecticides: Minerals

Kaolin Clay

A soft, naturally occurring mineral primarily composed of kaolinite
White, powdery "particle film"

Acts as a physical and behavioral barrier to prevent insect feeding
Non-toxic to humans, animals and pollinators

Broad-spectrum insect pests: Beetles (Japanese beetles, cucumber
beetles, flea beetles, and Colorado potato beetles); Flies & Maggots
(Apple maggot, cherry fruit fly); Moths & Caterpillars (Codling moth,

leafrollers) Sucking Insects(Pear psylla, aphids, thrips, stink bugs);
Others (grasshoppers, crickets)

NDSU | extension




Insecticides: Minerals e
5 ,,[
 Kaolin Clay — How it works? g;::
v' Physical Barrier: coats leaves and fruit, making them %gj:
unrecognizable or unpalatable to insects )
v’ Irritation: Tiny clay particles adhere to insects’ bodies, “r
causing intense irritation and discomfort 62

Untreated Surround WP

v’ Oviposition Deterrent: The film creates an unsuitable
surface for insects to land and lay eggs

v’ Environmental Protection: Reflects infrared and UV | 175
light, reducing sunburn on fruit by up to 50% and cooling Surround WP
the plant canopy by 10-15°F -

* Surround WP - OMRI listed for organic use pas &,

NDSU | extension




Insecticides: Minerals

Diatomaceous earth (not an msectl(:lde)l

Finely ground fossilized remains of tiny, aguatic organisms called
diatoms

Effective preventive treatment against any and all insects that have
a hard exoskeleton

Fine powder is abrasive on the microscopic level and kills the
Insects by piercing the hard outer layer and quickly causing
dehydration

Acts as a physical barrier to prevent insect feeding

— Applied as a foliar spray or sprinkle powder on the soill

NDSU | extension



Insecticides: Protect our Pollinators! s

 Low-toxicity £ Non-toxic
— Harm pollinators if applied directly onto insects or

IN €XCEeSS THE FooD's okAY, BVT IM

. . AFRAID TILL HAvE To GWVE
* Timing Vou MINUS  POINTS
FoR THE SEASONING,

— Avoid spraying flowers or during flowering

— Apply spray in early morning / late evening, and
temperatures below 55F when pollinators are less
active

— Use short residual insecticides

—Always READ & FOLLOW the pesticide label
NDSU | extension




Thanks to collaborators:
« Patrick Beauzay

e Dr. Esther McGinnis

* April Johnson

Janet J. Knodel

Professor & Extension Entomologist
janet.knodel@ndsu.edu
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Nondiscrimination Statement

NDSU does not discriminate in its programs and
activities on the basis of age, color, gender
expression/identity, genetic information, marital
status, national origin, participation in lawful off-
campus activity, physical or mental disability,
pregnancy, public assistance status, race, religion,
sex, sexual orientation, spousal relationship to current
employee, or veteran status, as applicable. Direct
Inquiries to Vice Provost, Title IX/ADA Coordinator,
Old Main 100, 701-231-7708, ndsu.ecaa@ndsu.edu.
This publication will be made available in alternative
formats for people with disabilities upon request,
701-231-7881.
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n accordance with Federnl aw and U 5. Departrment of
Agricutture (USDA) civil rights regulations and policies, this
Institution is protdibited from discriminating on the basis of race,

color, nationl ongin, sax, age, Asabilty, and repasal or retakation

for prioe civil ights activity  (Not all prohibted bases apply to i

Program information mary be made available in languages other
than English, Persons with dsabilties who require dle*rd.!-e
means of communication 1or program information (e g Bl
large print. audictape, and American Sign Language) ol
contact the responsible State or local Agency !h::mmﬂn
the progeam or USDAs TARoEI Ceeter ot (202) 720-2600 (voice
and TTY) or contact USDA through the Fedeml Relay Service ot
(B00) 8778330

To e a program dacrmination complaint, 3 complainant shoukd
compiete a Form AD 3027, LSDA Program Discrimination
Complaint Form, which can be obtamed onlime, from any USDA
office, by calling (866) 632-9992, cr by writing  letter acdressed
10 USDA. The letter must contain the complainant's name,
address, telophone number, and a writen deacription of the
abeaged decriminatory action in sufficient detall 1o Inform the
Assistant Secstary for Civil Rights (ASCR) sbout the nature and
date of an alleged civi rights violation. The compieted AD-3027
form or letter must be submitted to USDA by

mail:

U S, Departmwnt of Agriculture

Ofice of the Assistant Secretary for Civi Rights

1400 Independence Avonue, SW

Washington, D.C. 20250-9410; or

fax:

(833 2561665 or (202) 690-7442
emait

program. intakedtusda gov

This institetion is an equal OppOMUNIty PIOAVICer.

ondorme & 1 ey fedwrnl y laa polticns y reguiacones de

Geeachon cvies 0wl Degartamento de Agnoultirs de s

Estadon Unidos (US0A). seta nstitucion tene prohibado
RN Por Motvos de raza. color, ONQen Naconal sexo. edad
decapacdad. venganas o represala nor ncty idaces reskzadas e o
Pacaco rebconadas con os derechos cvike (NG todos ios prnapos.
G Prohibicstn splcan 8 10008 ko8 programse)

L nformaciin del programa pusds sster daponible sn otron wdom e
ndumiia del ngids. Las porsonas oon dacepacdades Qe raguaeran
Medion 3 COMNCECHN BTametnos para oblerw rfomacdn
2okrs ol programa (por seeplo. Bradie, lra agandads. gratecdn
de sudo y lenguage G 36f\as amencans) deben CoMUNCrBe con

s agence salatal o locel responsatie Que sdm nalrs o programa
0 con ol TARGET Canter del USOA ol (202) 7202600 (voz y TTY) o

comuncorse con of USDA & trivés del Bervcio Federnl de Tanamison

de normacon al (S00) B77.89

Para presentr una Quem por decrmnacion an of programa. ef
reciamants debe completar un formalanc AD 2027, Formulano de queia
por dacrmnacion del grograma del USOA, gue 50 puede ottens

o0 nea, on cuaiguar oAcing del USDA. lamando o (866) 622. 9002,

© escrbiendo una carts degds nl USOA. La certa debe contensr of
nombre, 18 drectdn y of nimero de teldono dl recimants. y una
Jeacr g iin encrita de M mpuseta Scon duacrmNtors con wicnts
detalls pora riormar of Subsecetaro de Derechos Caviles (ASCR

Por sus 2igias ) QN s0Lee I natraieza y Is facha Ol presunts
vislacdn de 0a derechon civies. La carta o of formudaro AD-327
completado debe envarse al USDA por medio de:

corteo postal

US. Department of Agroubure

Ofice of T Assistant Secratary for Ondl Pughts

1400 Indepandence Avenus, SW

Washngton, DC, 20250-9410, 0

fac:

(B33) 2561005 0" [202) 0007442

oorteo alectrnice:

program intake@usda gov

E£5ta institucidn ofrece iguaiiad de oportunicades


https://www.usda.gov/sites/default/files/documents/JFAgreen508.pdf
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