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Outline of presentation

• The what, why, where and who of IPM
– Central tenets of IPM

• Pest-specific IPM program outlines:
– Yellowjackets
– White grubs in turf (and their vertebrate 

predators)

• UCCE and UC IPM resources



What’s an Urban IPM 
Advisor?!

• Andrew Sutherland: Bay Area Urban IPM 
Advisor
– Alameda, Contra Costa, San Francisco, San 

Mateo, Santa Clara counties
– Structural / industrial IPM
– Professional / commercial landscape IPM
– Urban agricultural IPM

• amsutherland@ucanr.edu
• http://ucanr.edu/sites/urbanIPM/



Problems with pesticide use in 
urban areas

• Surface water, soil, groundwater 
contamination

• Human health concerns
• Disruption of ecosystem
• Economic costs
• Public perception

Problems with pesticide use in 
urban areas



Major users of pesticides in 
urban areas

• General (residential) public
• Homeowners / tenants
• Property owners / managers

• Pest management professionals (PMPs)
• Government agencies
• Agriculture

• Non-crop systems: ornamental nurseries
• Urban ag systems

am
ount a.i., # applications



• Education
• Prevention
• Monitoring
• Treatment Thresholds
• Multiple Tactics
• Integration
• Evaluation

Central tenets of IPM



IPM for yellowjackets

• Education: ID
– Western: Vespula

pennsylvanica

– German: Vespula

germanica

• May nest in structural voids, may 

be more cold tolerant, may be 

increasing in urban areas

– Know how to distinguish 
yellowjackets, paper 
wasps, honeybees, etc.

http://wasps.ucr.edu/waspid.html



IPM for yellowjackets

• Education: life cycle



Queens fly early during some years!

• Photo sent by 
Walnut Creek client

• March 10, 2014
• Queen flight usually 

during April



IPM for yellowjackets

• Education
• Prevention

– Eliminate nesting sites
• Rodent burrows, dense vegetation, structural 

voids

– Ensure proper sanitation
• Use trash bags, tightly-covered trash cans

– Prevent stings
• Lids on sugary drinks, don’t go barefoot



IPM for yellowjackets

• Education
• Prevention 
• Monitoring

– Spring and summer
• Traps for queens in spring, 

foragers in summer

• Active nests

Protein baits will be most effective 
during spring and summer; a 
piece of meat works great…



IPM for yellowjackets

• Treatment Thresholds
– Yellowjackets are important predators…
– How many represent a problem?
– Usually situation-specific (public areas, 

schools vs. natural / remote areas)
– Nest proximity to people:  threshold may 

be distance rather than density…
– Nests are much easier to control early in 

the season



IPM for yellowjackets

• Treatment Thresholds
• Multiple Tactics

– Cultural tactics (see ‘Prevention’)
– Physical tactics

• Traps: proteins during spring and summer, sweets 
(commercial lures) during autumn

• Nest removal (ensure proper PPE)



Trap Placement for Sting Prevention



IPM for yellowjackets

• Treatment Thresholds
• Multiple Tactics

– Cultural tactics
– Physical tactics
– Chemical tactics

• Some vector control service districts offer services (call 
state association at 916-440-0826)

• Direct nest treatments (ensure proper PPE!)

– Pyrethroids

– Oils (some may be EPA-exempt materials)



IPM for yellowjackets

• Education
• Prevention
• Monitoring
• Treatment 

Thresholds
• Multiple Tactics
• Integration
• Evaluation

Did anyone get stung on the property this 
year?

Was I able to find nests early enough?



• Education
• Prevention
• Monitoring
• Treatment Thresholds
• Multiple Tactics
• Integration
• Evaluation

Central tenets of IPM

IPM is a problem-
solving, decision-
making process!

PROBLEM



Problem

• Vertebrates destroying urban turf and / or 
landscape beds (usually late summer, autumn)





Fat, juicy grubs!

Most common 
and largest 
species is fully 
grown and ripe 
for the picking in 
autumn and 
winter



Idea: manage grubs to prevent 
damage due to vertebrates

• No grubs = no digging = no problem



• Education
• Prevention
• Monitoring
• Treatment Thresholds
• Multiple Tactics
• Integration
• Evaluation

Central tenets of IPM



• Education
• Masked chafer larvae?
• Black Ataenius larvae?
• Billbug larvae?

IPM for white grubs



• Education
• Masked chafer larvae?
• Black Ataenius larvae?
• Billbug larvae?

IPM for white grubs

Look Ma, 
no legs!



Masked chafer vs. black ataenius

• Both scarab beetles (Coleoptera: 
Scarabeidae)

• Size difference: MC: ~1”; BA: ~1/5” (5mm)
• BA: multiple generations / year
• MC: more common and more damaging 



Masked chafer vs. black ataenius

Grubs up to 1
inch long, all 
same size, 
adults only in 
mid-spring

Grubs up to 
1/5 inch long, 
varying sizes, 
adults may be 
present

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDmO2VysDLAhWBaz4KHV0yBtsQjRwIBw&url=http://bugguide.net/node/view/252871/bgpage&psig=AFQjCNGktBTjbAiA4gG9xJCUSAQf0-oFFg&ust=1458058717815281
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDmO2VysDLAhWBaz4KHV0yBtsQjRwIBw&url=http://bugguide.net/node/view/252871/bgpage&psig=AFQjCNGktBTjbAiA4gG9xJCUSAQf0-oFFg&ust=1458058717815281


Masked chafer biology and ecology

• Adults active May – July (can be monitored via 
UV light traps)

• Larvae feed on roots of all turf species in CA 
(damage more serious on ryegrass, bluegrass)

• Overwinters as mature larva in earthen cells
• Pupates in early spring



• Education
• Prevention

• Warm season grasses 
more tolerant

• Proper irrigation
• Thatch removal

IPM for white grubs



• Education
• Prevention
• Monitoring

• Adult beetles attracted to lights (May-July)
• Cut / roll turf to expose grubs (June-…) 

IPM for white grubs

Infestations tend to reoccur 
in same area / region







• Education
• Prevention
• Monitoring
• Thresholds

• ≥ 6 grubs / sq.ft. in most turf situations
• ≥ 1 grub / sq. ft. in golf course greens
• Vertebrate predation / turf damage?

IPM for white grubs



• Education
• Prevention
• Monitoring
• Thresholds
• Multiple tactics

• Cultural
• Biological
• Chemical 

IPM for white grubs

Proper turf species 
selection, 
installation, and 
maintenance…



Biological control for white grubs

• Entomopathogenic nematodes
– Heterorhabditis bacteriophora

– Steinernema spp. not effective



Biological control for white grubs

• Entomopathogenic nematodes
– Heterorhabditis bacteriophora

– Steinernema spp. not effective
– Can be used at any time during grub stage
– May not prevent vertebrate predation 
– Check product viability (shelf life exists)
– Ensure proper environmental conditions
– Higher efficacy in sandier soils



Biological control for white grubs

• Entomopathogenic nematodes
• Tiphiid wasps

– Common naturally-occurring larval parasitoids
– May not reduce grubs below threshold



Biological control for white grubs

• Entomopathogenic nematodes
• Tiphiid wasps
• Milky spore disease (Paenibacillus spp.)

– May offer natural control
– Not commercially available

• Bacillus thuringiensis galleriae

– grubGONE!™ (CA registration 2015)
– Phyllom Bioproducts



Chemical control for white grubs

• Neonicotinoids
– Imidacloprid
– Thiamethoxam
– Clothianidin
– Must be applied when grubs are small
– Most only work when applied just prior to 

egg hatch
– New EPA regs on landscape uses



Chemical control for white grubs

• Neonicotinoids
• Chlorantraniliprole (Acelepryn)

– ‘preventive and early curative’
– Label: early April – early September

• Carbaryl (Sevin)
– Can be used against large grubs
– Disrupts soil biota
– May be prohibited / regulated in cases
– Should be considered last option







• Education
• Prevention
• Monitoring
• Thresholds
• Multiple tactics
• Integration

• Broad spectrum insecticides may interfere 
with biological control agents

IPM for white grubs



• Education
• Prevention
• Monitoring
• Thresholds
• Multiple tactics
• Integration
• Evaluation

• Continue monitoring program

IPM for white grubs





http://www.ipm.ucdavis.edu/PMG/GARDEN/plantmenu.html



http://www.ipm.ucdavis.edu/PMG/menu.invertebrate.html











http://www.ipm.ucdavis.edu/PDF/PESTNOTES/index.html







http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74159.html



http://www.ipm.ucdavis.edu/TOOLS/ANTKEY/





http://www.ipm.ucdavis.edu/PMG/menu.pesticides.php













http://www.youtube.com/user/UCIPM



http://www.youtube.com/watch?v=PJHKA-Fre0k



Landscape Pest ID Cards
from the University of California

80 common insects and mites

40 diseases

20 beneficial insects

least toxic management 

options

46 pocket-size cards 

211 color photos

Provide a quick field reference





Thanks!...Questions?

• Andrew Sutherland
• SF Bay Area Urban IPM Advisor
• amsutherland@ucanr.edu
• http://ucanr.edu/sites/urbanIPM/
• 510-670-5624 office
• 510-499-2930 cell
• 224 W Winton Avenue; Hayward, CA


