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Krischik lab websites

IPM resources for greenhouses and
ornamentals

http://cues.cfans.umn.edu/

Pollinator Conservation
https:/Incipmhort.cfans.umn.edu/

MNLA online course fro certification training
for MDA pesticide license
https://pesticidecert.cfans.umn.edu/
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Pollinator Conservation Biocontrol

This website contains the following topics:
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« Bee Champion

I am letting my lawn grow so
7 the flowers in it help the bees

What is PM?

+ A system utilizing multiple methods

+ A decision making process

* Arisk reduction system

* Information intensive

» Biologically based

+ Cost effective

+ Site specific

* Multiple tactics: cultural, physigs
genetic, biological, chemical

» Least toxic pesticide first and
use spot treatments

+ Conserve beneficial insects
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Outline: Specific IPM programs

* What is IPM

Cultural, chemical, biorational,

biological

* Develop IPM based on life history
of pest

* IPM, BMP, OMRI

* What you can do.
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« Bee Champion «

| am letting my lawn grow so
the flow it help the bees

Changing the paradigm:
reduce pesticide use

s ~ é:ﬁi T

* Use contact insecticides

* Not use systemic neonicotinoid insecticides
* Reduce herbicide use

* Do not use fungicides w/o diagnosis

* Promote bee lawns

What are best management
practices (BMP) for landscapes

» Use soil test for fertilization needs.

* Avoid over-fertilization.

+ Manage pests with principles of
IPM, Integrated Pest Management.

» Plant flowers and shrubs for pollen
and nectar for beneficial insects
that kill pest insect, pollinators,
and butterflies




Understanding the partial contribution

of pesticides to bee mortality and

developing BMP to mitigate mortality

* Spot treatments not broad cast sprays

* Spray at less than 8 mph and when bees
are not active in early morning and evening

* Spray less often, tolerate more weeds

* Use contact insecticides.

* Use the money saved on herbicide use to
add nutrients back to the soil and turf to
increase turf and plant health.

* Promote bee lawns + decreased herbicides

When using this product take steps to:

1. Minimize exposure of this product to bees and other
insect pollinators when they are foraging on pollinator
attractive plants around the application site.

2. Minimize drift of this product onto beehives or to off-site
pollinator attractive habitat. Drift of this product onto
beehives can result in bee kills.

Also, there is new language in the “Directions for use”
section of the label, that states: “ Do not apply this product
while bees are foraging. Do not apply this product until
flowering is complete and all petals have fallen unless one of
the following conditions....”

Contact compared to systemic insecticides

Contact insecticides:

= Many used; sprayed on foliage

= Insect must eat leaf or walk on leaf to be killed

= Toxicity lasts 1-3 weeks !

= Flowers that open after spraying do
not contain insecticides.

Systemic insecticides:
= Uncommon; treated-seed, soil drench, trunk-inject

= Insect must eat leaf, pollen, or nectar to be killed

= Toxicity can least for months to years, unknown

= Flowers that open will have the insecticide in pollen and
nectar for months to years, unknown
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2014 EPA: Bees and other insect pollinators can be
exposed to this pesticide from:

1. Direct contact during foliar application or contact with
residues on plant surfaces after foliar application.

2. Ingestion of residues in nectar and pollen when the
pesticide is applied as a seed treatment, soil, tree
injection, as well as foliar application.

Insecticides: biorational,
conventional, and organic

Biorational: Compatible with bees and
beneficials

Organic: OMRI approved natural
products; toxic to good bugs

Conventional: Toxic to pests, bees,
beneficials

Issues with IPM in urban areas:

» 2018 Conserving the endangered rusty
patched bumble bee; create habitat and
decrease pesticide

* 2020 Updated Insecticide toxicity to

.Bollinators; are pesticides safe?

Toxic effect
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Outline: Specific IPM programs

* What is IPM

Cultural, chemical, biorational,

biological

* Develop IPM based on life history
of pest

* IPM, BMP, OMRI

* What you can do.

Top 10 landscape pests

* 1. Japanese beetle; lindens, roses WORE

» 2. emerald ash borer: ash

* 3. aphids

* 4. trunk borers, clearwing, Zimmerman pine moth;
root feeders: leather jackets, black vine weevil, bluegrass billbug,
Japanese beetles

» 5.scales

* 6. mites

* 7.sawflies

8. plant bugs, leaf hoopers**

* 9. leaf-feeding caterpillars beetles and leps: white marked tussock
moth, forest tent caterpillar

* 10. galls

Top insect pests

* Insect pests can be grouped according to the way
they damage the plant.

Insects that vector diseases are the most
damaging and insects that remove leaf tissue are
the least.

» Insect evolution is conservative so if you know the
family of the insect, then most insects in that
family will perform similar damage.

* We will discuss how to develop IPM programs fro
10 major landscape pests, and proper insecticide

chaoice and timina

Bluegrass Billbug

» Bluegrass Billbug

* Order Coleoptera

+ Family Curculionidae

« Weevil larvae in grass sheath and adults
feed on foliage

* Root and leaf damage
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Weevil larva

Larvae
Scarab beetle grub o
;_“.. i
. e 4o
Black vine weevil S R e
Order Coleoptera ped ke
Family Curculionidae 1 :.\‘ : ]
Weevil larvae and adults feed i -
Y- -

Root and leaf damage
Yews, many other perennials

Life Cycle of Black Vine Weevil (Moorhouse et al., 1992)

L
N -

Pupae
« Order Coleoptera

- Family Scarabeidae

DA MEe GROLMa, Eun EW D sske Bstodew e - Beetle larvae on roots and adults on foliage

s - Grass

N[ Ynversiy ofebreska.
Departmeit of Entomalogy

« Japanese beetle

Japanese beetle was accidently brought to
the US prior to 1916, first found in NJ

Japanese Beetle Distribution in the U.S.

One year life cycle of Japanese beetle

JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
grub | grub grub | grub | grub | pupae | adul | grub | gub | grub | grub | grub
deep | deep | deep ool oot 00 ool oot | deep | deep | deep
insoil | insoil | insoil | feeding | feeding laying | feeding | feeding | insoll | insoil | insoil

Currently established in oveI:WZVé;tates
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Tiphia kereana

Campsomeris annulata

Tiphia_ popilliavora

Specific IPM program for bluegrass billbug, black vine weevil, JB

Billbug
Adults: after May contact insecticides
if ional: iliprole, spi d
'\ | Larvae: After Jul 15 IGR, Steinernema glaseri and JB
¢ f 4l nematodes, chlorantraniliprole

,4;r s £ i Ce id,
i
oL

Black vine weevil

Adults: at night and all summer contact insecticides

~Larvae: IGR,

A‘;_sr.' o

glaseri and ditis

id,

JB
Adults: contact insecticides July-Sept
Biorati . 5 dq
Larvae: After July 15
Bi i IGR, Stei glaseri d
JB nematodes, Grub b gone BTg bacteria,
chlorantraniliprole
o p o e F T

id,
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Clearwing borer «
i

Order Lepidoptera ™%

Family Sesiidae

Moth borer larvae feed under bark; adults do not

feed

Chlorosis, wilting, and dieback

Many deciduous trees and shrubs

Clearwing Borers

Several species
Family Sesiidae
Native pests

Hosts: Alder, ash, birch,
dogwood, fir, lilac,

§ hawthorn, mountain-ash,
maple, oak, pine, poplar,
sycamore, viburnum,
willow, and fruit trees such
as apricot, cherry, peach,
4 and plum.

Cottonwood Borer

Clearwing Borers

Life History: Most adults emerge in May and
June (banded ash borer emerges in August).
Larvae mine sapwood during the summer and
pupate in the following spring. One generatlon

Dogwood Borer

Clearwing Borers

Overwintering: Mature larvae in tunnels under
bark.

Damage: Gnarled or rough bark, weakened
branches.

Clearwing Borers

Monitoring: Look for frass, tunnels, and pupal
skins around tree wounds, loose bark, and
cracks. Use pheromone traps.

Cultural Control: Avoid damage to trees and
minimize tree stress. Do not band trees.

Chemical Control: Chlorpyrifos or permethrln
on bark in spring. , »

Biological Control:
Several parasitic wasps,
nematodes.

Larva killed by nematodes

Zimmerman Pine Moth

Dioryctria zimmermani |
Family Pyralidae
Native pest

Hosts: All pines except
white pines.

Life History: Larvae RAH ) / i

feed until late July, when the adults fly. Eggs
hatch in August; larvae hibernate and continue
feeding the following spring. One generation a
year.

Overwintering: Larvae under bark.
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Zimmerman Pine Moth

Damage: Feeding under bark leads to brown
terminal growth with a “shepherd’s crook” or fish-
hook appearance, frass and pitch masses.

Monitoring: Look for damage, pitch masses, and
dead branches.

Zimmerman Pine Moth

Physical Control: Prune out
damaged shoots in June
before adults emerge,

. remove pitch masses in
August.

Chemical Control:
4 Insecticides in May and
August.

Specific IPM program for clearwing borers, Zimmerman pine moth

Clearwing borers
Adults: after May contact insecticides

Larvae: May IGR, Steinernema glaseri and JB

G Py J id,

Zimmerman pine moth

Adults: put sticky traps on tree to time adult sprays,
contact insecticides, permethrin

Larvae: IGR, Steinernema glaseri nematodes,

chlorantraniliprole
C o hrin

Forest tent caterpillar

Order Lepidoptera

Family Lasiocampidae

Moth larvae feed, adults do not feed
Defoliation

Fruit and shade trees

Forest Tent Caterpillar
Malacosoma disstria {4 B .’f' |
Family Lasiocampidae

Native pest

Hosts: Alder, aspen,
ash, basswood, birch, ¥
cherry, elm, hawthorn, s
maple, oak, peach, poplar, willow and flowerin
fruit trees.

Life History: Larvae appear in May and feed
gregariously. Pupae and adults occur in
summer, and eggs are laid on twigs in late
summer. One generation a year.

Forest Tent Caterpillar
Overwintering: Black egg masses on twigs.
Damage: Shot holes, defoliation.

Monitoring: Look for shot holes in May.

. Left: Young larvae
and hatched eggs
Below: Adult male

10



Forest Tent Caterpillar

Physical Control: Physically remove egg
masses and groups of larvae.

Chemical Control: Residual insecticides or
Bacillus thuringiensis var. kurstaki.

Biological Control: Nuclear polyhedrosis virus,
several hymenopteran and dipteran parasitoids
(such as the fly Sarcophaga aldrichi).

Cocoon

Whitemarked Tussock Moth

Damage: Skeletonization, consumption of all
but mid vein.

Monitoring: Look for shot holes in April.

Chemical Control: Residual insecticides or
Bacillus thuringiensis var. kurstaki.

Biological Control:
Parasites such as
Hyposoter spp.
(Ichneumonidae),
predators, microbial
diseases.

Leather jackets
Order Diptera
European crane fly, Tipula
marsh crane fly, T. oleracea
Family Tipulididae, crane fly
Adults do not feed
Defoliation

Grass

10/30/2020

* Whitemarked tussock moth

* Order Lepidoptera

* Family Lymantriidae

* Moth larvae feed, adults do not feed
* Defoliation

* >60 various host plants

Specific IPM program for leaf feeding lepidoptera

White marked tussock moth

Adults: never

Larvae: chlorantraniliprole, spinosad

C ional: pyrethroid, imidacloprid,
clothianidin

Forest tent caterpillar

White marked tussock moth

Adults: never

Larvae: chlorantraniliprole, spinosad

C ional: pyrethroid, imidacloprid,
clothianidin

* Leather jackets
« Life cycle

ME 5P DT MDY DEC MM OFER MAR O APR OMAY DN QUL

11
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Leather jackets
Damage: Chews on grass blades |
Monitoring: Brown turf like JB
damage; 40 larvae/sgdft; stressed
15 larva/sgft
Chemical Control: Acelepyrn,

chlorantraniliprole, imidacloprid,
clothianidin

Biological Control: nematodes,
Steinernema feltiae

Outline: Specific IPM programs

* What is IPM

Cultural, chemical, biorational,

biological

* Develop IPM based on life history
of pest

* IPM, BMP, OMRI

* What you can do.

Neonicotinoid birds + bees:
Fate of neonicotinoids + pathways of

environmental contamination (sanchez-
Bayo 2014 Science)

'\‘,‘, Nnr‘lilzrget organisms

y 2o

Food source
depletion

Nectar, pollen

+Sap sucking 3

o g
a B
Plant uptake \)’\ g,n

21t020%

T W Seeds S
Soil Soll biota m
8010 98%

¥ Aquatic arthropods
Leaching (insect larvae)

Surface waters

Understanding pesticide toxicity pollinators:

* LD50 based on 72, 96 hr exposure by oral,
dermal, and inhalation routes.

* LD50 is lethal death to 50% of the test
animals.

* Sublethal rates alter behavior and foraging
and impact colonies.

* Herbicide active ingredients, Al,
considered nontoxic to bees, but inert
ingredients, adjuvants make them toxic.

* Fungicides toxic to bees

Systemic insecticides

Organophosphates

aldicarb (Temik), oxamyl (Vydate), dimethoate (Cygon)
Neonicotinyl

imidacloprid (Marathon, Merit), clothianidin, thiamethoxam,
dinotefuran, spirotetramat (Movento/Kontos, class tectronic
acid, lipd synthesis), sulfloxaflor (Transform/Closer)

Novel mode of action

pymetrozine (Endeavor)

Translaminar, or local, systemic activity
Botanical- azadirachtin, neem
Microbial- abamectin (Avid)

IGR- pyriproxyfen (Distance)

PR- chlorfenapyr (Pylon)

SP-spinosad (Conserve)

OP- acephate (Orthene)

ook LC.

Neonicotinoids are 5,000-10,000X
more toxic than DDT to bees

LD50 DDT ... 27,0000ng/bee
LD50 neonicotinoid insecticides

Imidacloprid ........ 4 ng/bee....40 ppb
Clothianidin ........ 4 ng/bee....40 ppb
Dinotefuran ......... 4 ng/bee....40 ppb

Thiamethoxam .....5 ng/bee....50 ppb

aspirin 80mg=80,000microg=80,000,000ng

12
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Imidacloprid rates vary among sites
Agricultural field

0.1 mg imid/canola seed (Gaucho)

1.2 mg imid/corn seed (Gaucho)

4 mg imid/sg ft ag field (soil, Admire Pro)

2.5 mg imid/sg ft ag field (foliar, Admire Pro)

Nursery/greenhouse

300 mg /3 gallon pot (~1 sg ft surface) (Marathon1%G)
Landscape

3.7 mg/sg ft turf (Bayer Adv Season Long Grub)

122 mg rose @ 4 times/yr (Bayer Adv Rose Fl)
10.2mg/sg ft beds @ 4 times/yr (Bayer Adv Rose FlI

Insecticides: biorational,
conventional, and organic

Biorational: Compatible with bees and
beneficials

Organic: OMRI approved natural
products; toxic to good bugs

Conventional: Toxic to pests, bees,
beneficials

What is organic pest control? @

* Organic means a practice that is governed by certifi ==~
in each state to grow food without the use of synthetic
pesticides in soils that are considered living and
maintained by adding organic materials and not synthetic
fertilizers.

« The National Organic Standards Board (NOSB)advises the
National Organic Program (NOP).

* An organic certification is obtained from a USDA certified
organic agency.

* The OMRI Organic Materials Research Institute has a list
of organically approved products. Excluded are
nitrogen(N), phosphate (P), or potash/potassium (K), and
ammonia and nitrate fertilizers.

Characteristics of biorational insecticides

* Short residual
* Degrade due to light, water, microbes.
* Work on smaller insects and immatures

* Less harmful to beneficial insects,
predators, parasitoids, bees.

* Low mammalian toxicity.
* May take longer to kill a pest.

Use biorational insecticides for bees

Acelepryn, chlorantraniliprole for grubs in soil
and on landscape plants

Spinosad for caterpillars and sawflies

Neem oil, soaps, and oils for aphids

Need imidacloprid or dinotefuran for borers

PR\ /D

Use biorational insecticides for bees
Parasitic nematodes: Steinernema
carpocapsae, Heterorhabditis
bacteriophora

13



Use biorational insecticides for
bees: BT, Bacillus thuringiensis

* BT is a protein crystal that puts an hole
in the insect’s gut wall after ingestion.

BT kurstaki, moth larvae, Dipel, Javelin

* BT aizawai, moth larvae and suckers, Xentari

* BT tenebrionis, beetle larvae, Trident

* BT galleria, grubs, Grubgone

* BT israelensis, fly larvae, Aquabac

* Burkholderia, caterpillars, Venerate

10/30/2020

Organic OMRI=natural insecticides?

* OMRI approved

* Bacillus thuringiensis, Beauveria bassiana, Boric
acid, Cydia pomonella granulosis, diatomacous
earth (HT), garlic, Koalin clay, limonene, neem oil,
azadiractin, horticultural oil, pyrethrins (HT),
spinosad (HT), pheromone, boric acid

OMRI Botanical insecticides are toxic to

bees, beneficial, and mammals

¢ Pyrethrins, Pyganic

« Linalool (citrus peel oil derivatives) consumer

* Limonene (citrus peel oil derivatives)

* Avenger, OrangGuard

¢ Neem oil, clarified hydrophobic extract of neem,

* Dyna-Gro, Triact70

* Azadirachtin (Azadiractin indica tree fruits),

e Azatin, AzaGuard

« Garlic oils? Consumer, aphids, beetles, caterpillars,
* Garlic barrier

* Hot peeper extract, Capasaicin, ? Consumer, Nemitol
* Rosemary oil, with peppermint oil, Ecotrol, Ecotec

Azadirachtin OMRI

* From Indian neem tree, Azadirachta indica

* Active against thrips, caterpillars, and aphids.

* Biodegerades in sun.

* More effective on young larvae.

* Works best at temperatures, greater/equally to 70.

Neem Oil OMRI oNEE

* From Indian neem tree, Azarchta indica

Clarified hydrophobic extract of neem, very little
azadirachtin in neem oil

* MOA suffocates by blocking breathing pores.

* Good for soft bodied, aphids, spider mites, scales,
whiteflies, mealybugs

* Can kill beneficials
* Low mammalian toxicity

Pyrethrins/Pyrethrum OMRI
» South African daisy, Tanacetum cinerariafolia

* Requires PBO, piperonyl butoxide synergist,
PyGanic

14
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Outline: Specific IPM programs

* What is IPM

Cultural, chemical, biorational,

biological

* Develop IPM based on life history
of pest

* IPM, BMP, OMRI

* What you can do.

Reduce pesticide use:

. . . . KEEP THE BUZZ IN (1o
Unders'ta.ndmg the partial (Eontrlbutlon » ;:ggmﬁ ”
of pesticides to bee mortality and | am letting my lawn grow so
developing BMP to mitigate mortality

the flowers in it help the bees

¥
S
* Use contact insecticides
* Not use systemic neonicotinoid insecticides
* Reduce herbicide use
* Do not use fungicides w/o diagnosis
* Promote bee lawns

Krischik lab websites

IPM resources for greenhouses and
ornamentals
http://cues.cfans.umn.edu/

Pollinator Conservation
https:/Incipmhort.cfans.umn.edu/

MNLA online course fro certification training
for MDA pesticide license
https://pesticidecert.cfans.umn.edu/
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Integrated Pest Management Fage s

Integratea pest management practices inciude:
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Research Projects

© Polnutorsd baneicalinecs «  BAMCh v Resturcesd Courses +

On this page, you willfind a y for recent research proj ipi
Investigator, Dr. Vera Krischik, and her research staff on beneficial insect and pollinator
conservation including biocontrol, land and pi on
pollinators and beneficial insects.
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