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Outline: Site Specific IPM programs

• Integrated pest management and native landscaping 
for healthcare facilities, 30 min. incl. Q&A

• Dr. Vera Krischik, Associate Professor, College of 
Food, Agricultural and Natural Resource Sciences, 
University of Minnesota

• What is IPM?  Is our contractor truly doing 
IPM?  Learn the basics of integrated pest 
management using prevention and exclusion, bio-
control and native plantings to support pollinators 
and community health.



Outline: Site Specific IPM programs

• Introduction

• Resources Krischiklab

• What is IPM

• Pollinator Conservation

• Top insect pests



Understanding bird, bee, butterfly, beneficial 

insect conservation in the landscape and IPM



Landscapes for people



Landscapes for BBBB



Supporting you and wildlife
Butterfly houses do not work
Stem nesting bee houses work, get the right one
Bird houses work, get the right one
Water features work, ponds, fountains cleaned daily
Feed sunflower chips not whole seeds to reduce mess
Most cheap bird foods are not worth the money



Help humming birds with feeders and plants



Leaf cutter bees use rose leaves to line their 

nests, add a ball of pollen and nectar and lay 

an egg. Important pollinators of backyard 

fruits and crops. Larvae killed by imidacloprid.

Leaf-cutter bees, Megachilid bees (Megachile sp)



Neonicotinoid birds + bees:

Fate of neonicotinoids + pathways of 

environmental contamination 

(Sanchez-Bayo 2014 Science)



Why are there flowers? 

Insects started it 146 million years 

ago. We will learn about pollinator 

conservation and systemic 

insecticides, a bad mix.
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Why do plants make flowers?

• Silurian/Devonian, age of fish, 444 million  years 
crustaceans crawled onto land and evolved into 
insects.

• First insect looked like basement silverfish.
• Insects are ancestors of shrimps, crabs, and 

lobsters
• 444 million years ago, insect similar to 

silverfishsilverfish



Why do plants make flowers?

• 150 million years, Angioseperms evolved,  

flowering plants coevoled with insects to 

pollinate flowers.

• Flower color, shape, nectar and pollen rewards 

are due to insects.



Why do plants make flowers?

• Conifers, ginkgos, cycads, seed ferns

    are earliest plants 

• Angioseperms,  flowering plants evolved 150 

million years, flowers and fruits containing 

seeds



Why do plants make flowers?

• beetles evolved ~300 million years ago,

• flies evolved ~250 million years ago, 

• moths evolved ~150 million years ago



Before the birds and bees, what is 

coevolution of insects and plants? 

Violetear hummingbirds 
are coevolved 
with red flowers

Ocellated turkey brillant male 
color from sexual  selection.



Coevolution
• Coevolution is where two species reciprocally 

affect each other’s evolution. 

• An evolutionary change in the morphology 
/physiology of a plant  alters the 
morphology/physiology of an herbivore .

• Coevolution is likely to happen when 
different species have close ecological 
interactions with one another. Including: 

1. Predator/prey and parasite/host   

2. Competitive species 

3. Mutualistic species 



Coevolution

Extra floral nectaries, such as sugar droplets

on peony,  fig, or citrus trees attract wasps 

and predators to kill pest insects

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.youtube.com/watch?v%3DTECuS_XnxW0&ei=6YtFVKm8Iu2n8QHqmICADQ&bvm=bv.77880786,d.aWw&psig=AFQjCNEACaOlNEZ-YUk5UTwknNVsMFmPoQ&ust=1413930269101826


Why do plants make flowers and are aromatic?

• Plants evolved chemical defenses against 

insects, which evolved mechanisms to deal 

with plant toxins. 

• Insects used these toxins for protection 

themselves from predators. 

• Insects advertise their toxicity using warning 

colors.

•  Over time, this led to coevolved species.



Bee Plants

How are plants pollinated?

• Pollen collects on hairs and scales of insects.

• Most bees also have specialized structures 
called corbiculae or scopae to collect pollen.

corbicula
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• What is IPM

• Pollinator Conservation

• Top insect pests



Krischik lab websites

IPM resources for landscapes, turf, 

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

Pollinator Conservation

https://ncipmhort.cfans.umn.edu/

MNLA online course for certification training 

for MDA pesticide license

Online at MNLA

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










Turf Insects: white 
grubs and adults

IPM of Midwest 
landscapes (2004)

Vera Krischik, 
UM Entomology

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





Issues with IPM in urban areas: 
• 2018 Conserving the endangered rusty 

patched bumble bee; create habitat and 
decrease pesticide 

• 2020 Updated Insecticide toxicity to 
pollinators; are pesticides safe?
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• Top insect pests



What is PM?

• A system utilizing multiple methods

•  A decision making process

•  A risk reduction system

•  Information intensive

•  Biologically based

•  Cost effective

•  Site specific

•  Multiple tactics: cultural, physical,

      genetic, biological, chemical

• Least toxic pesticide first and

     use spot treatments

• Conserve beneficial insects



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



What is IPM?



• 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

Understanding the partial contribution 
of pesticides to bee mortality and 
developing BMP to mitigate mortality



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 certification 
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.



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



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: 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



Order Coleoptera, Family Scarabeidae
Popilla japonica, Japanese beetle, 1916, spread 36 states 



Adults are active from mid-June to 

mid-August and are polyphagous

They feed on >300 plants in about 80 families 



Japanese Beetle Damage to Linden Tree 

July 8 July 18



JB traps: Do not use unless you empty daily 

before 6pm

trap

lure in trap

double lure:

pheromone and rose scent

complete trap

stand or rebar

http://images.orgill.com/200x200/6250393.jpg
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JB grub control

Neonicotinoids

imidacloprid clothianidin

thiamethoxam

Anthranilic Diamides, 

bee friendly

dinotefuran

Zylam® Liquid 
Systemic 
Insecticide



IPM Case Study: Rusty Patched Bumble Bee

Professionals, if you find rusty patched bumble bee on your land you 
must contact the Minnesota Department of Agriculture (MDA) and 
Department of Natural Resources (DNR) to develop a pest 
management program that protects the rusty patched bumble bee. 
The rusty patched bumble bee is a federally endangered species. In 
addition to contacting the appropriate agencies, photograph and 
send image to Bumblebeewatch.org for species confirmation.



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



JB grub control
Grub gone, Phyllom Bio Products

Bacillus thuringiensis galleriae (Btg)

Japanese, Asiatic, June and Oriental Beetles, and 
European, Cupreous, Southern and Northern Masked 
Chafers. is an effective control of the larger, beetles



•Japanese beetle parasites Tiphia vernalis 

(Hymenoptera) and Istocheta sp. (Diptera) 

known to be active in MA and CT

• MDA is released both in MN, but are not 

affective at control.

Biological control of JB



Biological control of JB: Tiphia vernalis

Females of different species 

lay eggs on distinct parts of grub.



• In the northeastern U.S., adult spring Tiphia 

wasps feed primarily on the honeydew 

exuded from aphids, scale insects, and 

leafhoppers. 

• The wasp will also feed on the nectar of 

blossoms, such as forsythia, and on the extra-

floral nectaries of peonies. 

• In China the knowledge of food plants to 

increase the rates of Tiphia parasitization of 

white grubs to an average of 85%. 

Biological control of JB: Tiphia vernalis



Biological control of JB: 

Isotecha aldrichi, tachnid fly
• This solitary fly is an internal parasite of

      adult Japanese beetle.

• The female flies deposit 100 eggs during

      a period of about 2 weeks.

 

• The eggs are usually laid on the thorax of the 

     female beetles and the maggot bores 

     directly into the body cavity.

• Food sources: aphid nectar and

    Japanese knotweed (Polygonum cuspidatum), 

    a persistent perennial weed native to Japan. 



Biological control of JB: : Fungal pathogen

• Fungal microsporidian pathogen, Ovavesicula popilliae, infects JB 
Malpighian tubules and spreads systemically. JB has been long 
established in CT and NY and it suppresses JB population growth. It 
infected approximately 25% of all JB grubs in CT. 

• After introduction in MI it reduced winter survival by 25 to 50 %. 
Female JB emerging from infected grubs lay about 50 percent 
fewer eggs. Results indicate O. popilliae caused a 75 percent 
decline in JB populations during the 15-year study period. It takes 
the pathogen about six years to have a noticeable effect.

• Kentucky, Colorado, and Arkansas have introduced Ovavesicula.

•  Ovavesicula needs to be introduced in Minnesota
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Specific IPM program for bluegrass billbug, black vine weevil, JB

Billbug
Adults: after May contact insecticides 
Biorationals: chlorantraniliprole, spinosad 
Larvae: After Jul 15 IGR, Steinernema glaseri  and JB 
nematodes, chlorantraniliprole
Conventional: imidacloprid, clothianidin

Black vine weevil
Adults: at night and all summer contact insecticides 
Biorational: chlorantraniliprole, spinosad 
Larvae: IGR, Steinernema glaseri and Heterorhabditis 
bacteriophora nematodes, chlorantraniliprole 
Conventional: imidacloprid, clothianidin

JB
Adults: contact insecticides July-Sept
Biorational: chlorantraniliprole, spinosad 
Larvae: After July 15
Biorationals: IGR, Steinernema glaseri nematodes,                
JB nematodes, Grub b gone BTg bacteria, 
chlorantraniliprole
Conventional: imidacloprid, clothianidin



Turf Insects: white 
grubs and adults

IPM of Midwest 
landscapes (2004)

Vera Krischik, 
UM Entomology

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