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Purpose of this training?

• Overview of Vertebrate Pest Control Research 

Advisory Committee, VPCRAC

• CDFA Rodenticides

• Anticoagulant Application

• Recent Rodenticide and Trapping Legislation

• Nutria in California
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How is VPCRAC Funded?

In 1990, the Rodenticide Surcharge Program 

(Assembly Bill 2776) requested each agricultural 

commissioner to collect a fee or surcharge of 50 

cents for each pound of vertebrate pest control 

material sold, distributed, or applied by the county. 

On average $500,000 per year is collected.

Food Ag Code sec. 6029, extended through Jan. 2026



Vertebrate Pest Control Research 

Advisory Committee

What does VPCRAC Fund?

The money generated by this surcharge is used to 

fund the research required by the EPA to maintain 

current registrations, payment of registration fees, to 

improve existing rodenticides, and to find new 

materials and methods to solve vertebrate pest 

problems.

To date over 130 VPCRAC funded vertebrate pest 

related studies have been completed.



CDFA Maintained Labels
Product Pests Use Sites Methods

Diphacinone Grain .005%

Ground Squirrels, Norway and 
Roof Rats, Wood Rats, Voles, Jack 
Rabbits, Cottontail, Chipmunks, 

Muskrats

Ag Buildings, Crops, Range, 
Forestry, NonCrop, Waterways 

(muskrat)
Bait Stations, Spot Baiting

Diphacinone Grain .010%
Ground Squirrels, Deer Mice, 

House Mice

Vineyards, Orchards, Groves, 
Forestry, Pasture, Range, 

NonCrop
Broadcast Baiting

Chlorophacinone Grain .005%

Ground Squirrels, Voles, 
Chipmunks, Muskrats, 

Jackrabbits, Norway, Roof and 
Wood Rats

Ag Buildings, Crops, Range, 
Forestry, NonCrop, Waterways 

(muskrat)
Bait Stations, Spot Baiting

Chlorophacinone Grain. 010%
Ground Squirrel, Voles, Deer 

Mice, House Mice, Pocket 
Gophers

Vineyards, Orchards, Groves, 
Forestry, Pasture, Range, 

NonCrop

Broadcast Baiting, Mechanical 
(gophers)

Zinc Phosphide.Grain 2%
Ground Squirrels, Voles, Norway 

and Roof Rats

Dormant Fruit, nonbearing 
nursery stock, Tree Plantations, 

Vineyards, Range, Pasture, 
NonCrop, Ornamentals. 

NonResidential Lawns, Golf 
Courses

Handbaiting, broadcast, aerial, 
trail builder, bait stations

Diphacinone .005% Wax Block
Norway Rats, Roof Rats, House 

Mice
Within 100' of buildings and 

transport vehicles
Bait stations 

Chlorophacinone .010% 
Artichoke

Voles Artichoke fields spot baiting



Anticoagulants

Inhibit the formation of Vitamin K in the 

liver. Reduces blood’s ability to clot.

Death occurs 7-10 days after feeding begins

1st Generation: Chronic, continuous feeding 

over several days required. Field use.

2nd Generation: Acute, single feeding incident 

is lethal. Commensal use (rats & mice) in and 

around homes or human structures.



Directions of Use

• Do not apply this product in or around homes or other 

human residences. 

• Do not apply this bait at sites or to control pests not 

indicated on this label. 

• Do not apply this product by application methods that 

are not specified on this label. 

• Do not pile bait. 

• Do not graze livestock or plant food or feed crops in 

spot-treated areas while bait is present. Applications in 

vineyards, orchards, and groves may only be made after 

harvest and during the dormant period and may not be 

made after tree and vine growth resumes in the spring. 



Hand Baiting



Do not clump or pile bait!



Apply baits in locations out of reach of children, pets, 

and domestic animals. If this is not possible, baits 

shall be used only in tamper-resistant bait stations 

that are resistant to destruction by dogs, wildlife, 

domestic animals, and children under six years of age. 

Directions of Use



FOLLOW-UP OPERATIONS –

All Rodenticide Baits

Collect dead rodents and dispose of them by 

deep burying, burning (if permitted in your 

County or community), or double plastic 

bagging or by wrapping in newspaper and 

discarding in the trash. Wear disposable 

plastic gloves or other suitable hand 

protection if you must pick up carcasses by 

hand. 
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BAIT STATION APPLICATIONS –

Diphacinone .005%

• It may take several days or longer for target 

animals to become accustomed to a bait station 

and to begin to accept bait from it. 

• Maintain an uninterrupted supply of bait in the 

bait stations for as long as target species are taking 

bait, which often will last form 1 to 4 weeks after 

feeding begins. 

• Check stations one or more times per week and 

replace consumed, spoiled or contaminated bait. 

Properly dispose of bait that is removed from bait 

stations or is spilled or scattered from bait stations. 



CALIFORNIA GROUND SQUIRRELS 

Diphacinone .005%

• BAIT STATION BAITING: Secure tamper-resistant bait 

stations near active ground squirrel burrows or runways. Place 

stations at intervals of 20 to 100 feet. 

• Load 1-5 pounds of bait into bait station.  

• Maintain uninterrupted supply, dispose of spoiled bait.



CALIFORNIA GROUND SQUIRRELS 

Diphacinone .010%

• SPOT BAITING: Using a bait spoon, evenly scatter 1/3 cup (0.1 

lb) of bait over 40 to 50 square feet near active squirrel burrows 

and runways.

• Do not place bait in piles. Using the same procedure, make a 

second application 4 days after the first. 

• Do not apply more that 10 pounds of bait per acre per treatment.

• Do Not graze livestock or plant food or feed crops in spot-treated 

areas while bait is present. Applications in orchards, groves, and 

vineyards may only be made after harvest and during the dormant 

period and may not be made after tree and vine growth resumes in 

the spring



Recent Legislation

• AB 711 Hunting: nonlead ammunition

• AB 789 Trapping

• AB 2657 Anticoagulants

• SB 1332 Carbon Monoxide

• AB 2210 Nongame Animals

• AB 1126 Carbon Monoxide

• AB 1788 Use of Anticoagulants



AB 711, Rendon. Hunting: nonlead ammunition

PASSED

1) Requires use of nonlead ammunition for the taking of all wildlife in California, 

including mammals, game birds, nongame birds, and nongame mammals, with 

any firearm.

2) Requires the Fish and Game Commission (FGC), by July 1, 2014, to certify by 

regulation, nonlead ammunition for these purposes.

3) Phase 2 – Effective July 1, 2016, nonlead shot will be required when taking 

upland game birds with a shotgun, except for dove, quail, snipe, and any game 

birds taken on licensed game bird clubs. In addition, nonlead shot will be required 

when using a shotgun to take resident small game mammals, furbearing 

mammals, nongame mammals, nongame birds, and any wildlife for depredation 

purposes.

4) Phase 3 – Effective July 1, 2019, nonlead ammunition will be required when 

taking any wildlife with a firearm anywhere in California.



AB 789, Williams. Trapping

PASSED

1) Reduces the maximum size of conibear traps (spring-loaded 

body-crushing traps, without teeth) used to kill mammals, except 

where they are submerged, partially submerged, or set in a 

managed wetland, from 10” X 10” to 6” X 6”.

2) Requires a sign warning that dogs should be kept away from 

areas where conibear traps are set on publicly owned land or land 

that is open to the public.

3) Prohibits killing any trapped mammal by intentional drowning, 

injection with any chemical not sold for the purpose of 

euthanizing animals, or thoracic compression.



AB 2657, Bloom. Anticoagulants

PASSED

• Prohibits the use of second generation 

anticoagulants in “wildlife habitat areas”.

• Wildlife habitat areas - any state park, state 

wildlife refuge, or state conservancy.



SB 1332, Wolk. Carbon Monoxide

PASSED

• “carbon monoxide pest control device” means 

any method or instrument 

using carbon monoxide to prevent, eliminate, 

destroy, or mitigate burrowing rodent pests.

• Require the director of DPR to regulate the use 

of carbon monoxide pest control devices, and 

adopt and enforce regulations to provide for the 

proper, safe, and efficient use of these devices for 

the protection of public health and safety, and the 

environment.



AB 2210, Williams. Nongame Animals

DEAD

• Specifies nonative eastern fox squirrel 

(Sciurus niger) replacing red fox squirrel.

• Changes once daily trap check to once 

every 24-hour period.

• Requires nontarget species be released 

unharmed and not taken.



AB 1126, Ag. Comm. Carbon Monoxide

Passed

Food and Ag Code 6025.4:

• (b)This section shall become inoperative on 

January 1, 2018, and, as of January 1, 2018, is 

repealed, unless a later enacted statute, that 

becomes operative on or before January 1, 2018, 

deletes or extends the dates on which it becomes 

inoperative and is repealed.

Extends sunset date for Carbon monoxide use 

through 2023.



AB 1788, Bloom. Use of Anticoagulants

Introduced Feb 2019

• California EcosystemsProtection Act of 2019

• Would prohibit use of: Brodifacoum, 

Bromadiolone, Bromethalin, Difenacoum, 

Difethialone (2nd Gen) statewide and 

Chlorophacinone Diphacinone and Warfarin (1st

Gen.) on State owned property. 

• This section does not apply to the use of pesticides 

for agricultural activities, as defined in Section 

564.



Control Options – Carbon 

Monoxide

PERC Machine



Control Options – Carbon 

Monoxide

Burrow RX                           Cheetah



• Designate all SGARs as restricted materials

– Only certified applicators can purchase and use these 

products

• Limit the aboveground use of baits within 50 feet of a man-

made structure unless there is a “feature” associated with 

the site that is harboring or attracting the target pest between 

the 50-foot limit and the limit specified on the label 

(typically 100 feet)

• Revise definition of private applicator to refer to the federal 

definition of agricultural commodity.

• Effective July 1, 2014

DPR 2nd Generation Restricted Use



CA Dept Fish & Game Regulations

§465.5. Use of Traps. 

(g) (1) Immediate Dispatch or Release. All furbearing 

and nongame mammals that are legal to trap must be 

immediately killed or released….

(2) Trap Visitation Requirement. All traps shall be 

visited at least once daily by the owner of the traps 

or his/her designee… Each time traps are checked 

all trapped animals shall be removed.  



Ground Squirrel BMP’s

http://www.groundsquirrelbmp.com



Ground Squirrel BMP’s
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Ground Squirrel BMP’s



Ground Squirrel BMP’s



Nutria, Myocastor coypus

• Native to South America

• Semiaquatic rodent, 15-20 

lbs. distinct white whiskers

• Consume 1/3 their body 

weight per day, waste up to 

90% of harvested plant mass

• Believed to be eradicated 

from CA in late 1960’s

• CDFW, CDFA, State Parks, 

USDA Wildlife Services, 

USFWS

• CDFA A-rated Vertebrate 

Pest



Failed fur market in the 1960’s lead to widespread release of animals across United States. Established in Chesapeake, Mississppi
Delta and Pacific Northwest
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Feeding damage and eat-out



Louisiana Wildlife and Fisheries

http://www.nutria.com/site4.php



Nutria damage, Chesapeake Bay 

Blackwater Nat. Wildlife Refuge
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University of California

Coyote Cacher

http://ucanr.edu/sites/CoyoteCacher/

Track coyote sightings

Mobile or desktop versions

http://ucanr.edu/sites/CoyoteCacher/


Vertebrate Pest Control Options

Best to follow an integrated approach:

• Biocontrol

• Habitat Modification

• Exclusion

• Trapping

• Baiting

• Fumigation

• Shooting

• Other

*check with County Ag. Commissioner office for any 

Endangered Species Restrictions.



Control Options—Biocontrol

• Natural predators have 

been used to control 

vertebrate pests.

• Owl boxes are inconclusive 

at best.

• Gopher snakes kill a few 

gophers but are unlikely to 

control populations.



Control Options—Habitat Modification

• Involves altering habitat to reduce the desirability for pests.

• Example:

- remove brush piles to control ground squirrels.

- reduce cover for voles.

http://ucanr.org/repository/fileaccess.cfm?article=46652&p= VFDSSK


Control Options—Exclusion

• Wire baskets and raised 

flower beds can be used 

to exclude gophers.

• Tree protectors can 

reduce or eliminate 

damage caused by voles.

http://ucanr.org/repository/fileaccess.cfm?article=31670&p= GESOWS
http://ucanr.org/repository/fileaccess.cfm?article=8803&p= GTLPYD


Control Options—Exclusion
• May be a control option to consider 

for voles.

• Plastic mesh-style fencing has been 

effective at slowing movement of 

voles into artichoke fields.

• Fencing should be buried at least 6 

inches below ground and extend 6-

10 inches above ground.

• Aluminum flashing may provide 

more long-term functionality.

• Must consider equipment 

movement into and out of fields.



Control Options—Baiting

• Involves use of poison baits to control vertebrate pests.

• There are acute and multiple-feed toxicants.

Anticoagulants Zinc phosphide Strychnine

Ground squirrels X X

Pocket gophers X X X

Voles X X



Control Options—Baiting



Anticoagulants

• Toxic bait that inhibits the coagulation of blood 
in the target pest.

• Widely used for commensal rodent control.

• Also used for the control of field rodents.  

• Can be separated into two distinct groups:

– first generation anticoagulants

(warfarin, chlorophacinone, diphacinone)

– second generation anticoagulants (brodifacoum, 
bromadiolone, difenacoum,  difethialone)



1st Generation Anticoagulants

• Warfarin, the first anticoagulant rodenticide, 

discovered in1943.

• The first generation anticoagulants are chronic 

in their action. 



2nd Generation Anticoagulants

• Genetically linked resistance in rats and mice 

to 1st generation anticoagulants.  

• Concern over resistance stimulated research in 

Europe. 

• Research led to the development and 

marketing of brodifacoum, bromadiolone, 

difethialone, and difenacoum. 

• Acutely toxic to rodents.



Control Options—Baiting

Anticoagulants

• require multiple 
feedings

• can be used for spot 
treatment, broadcast or 
in bait stations.



Control Options—Baiting

Zinc phosphide

• Is an acute toxicant

• Potential bait shyness

• Can be used for spot 
treatment and 
broadcast baiting

• Not to be used in or 
around buildings

http://ucanr.org/repository/fileaccess.cfm?article=46576&p= LYDBGY


Control Options—Baiting

Pocket gophers

• Strychnine works best.

• Use probe to find tunnel.

• Dispense bait in tunnel.

http://ucanr.org/repository/fileaccess.cfm?article=28735&p= CBDGQP
http://ucanr.org/repository/fileaccess.cfm?article=8804&p= LHHKIZ
http://ucanr.org/repository/fileaccess.cfm?article=28730&p= DSSUTP


Bait Stations

• Bait stations can be used to 

provide a continuous 

supply of treated grain 

when large numbers of 

ground squirrels are 

invading from open areas.

• Pre-bait first.

• Bait with anticoagulant 

.005% treated grain



Hand Baiting



Do not clump or pile bait!



Broadcast Baiting



Aluminum Phosphide
• Restricted Material – Permit required

• Use is strictly prohibited around all residential areas: 

homes, hospitals, nursing facilities, day care and 

schools (except athletic fields, where use may 

continue).

• The products must only be used outdoors for control of 

burrowing pests, and are for use only on agricultural 

areas, non-crop areas and non-residential institutional 

or industrial sites.



Aluminum Phosphide
• Products must not be applied in a burrow system that 

is within 100 feet of a building that is or may be 

occupied by people or domestic animals. 

• Posting requirements: the applicator shall post a sign at 

the application site containing the signal word 

DANGER/PELIGRO (Athletic fields: DO NOT 

ENTER/NO ENTRE, FIELD NOT FOR USE), skull 

and crossbones, the name and EPA registration 

number of the fumigant, and a 24-hour emergency 

response number. Signs may be removed 2 days after 

the final treatment.  

• Fumigant Management Plan.



EPA Review of small gas 

cartridges

• Periodic Registration Review

• Ecological Risk Assessment indicates some 
endangered species could be at risk

• Waiting on USFWS to release Biological 
Opinion

• Geographic restriction as means of mitigation 
to be considered

• Next step – release Proposed Interim Decision 
for public comment



Control Options—Fumigation

• Involves use of poison gas 

in burrows to control 

vertebrate pests.

• Works best when soil 

moisture is high (late winter 

early spring for gophers, 

after ground squirrels 

emerge in spring).

• Fumigants should not be 

used around buildings.

http://ucanr.org/repository/fileaccess.cfm?article=33874&p= QFEZOP


Control Options—Fumigation

Aluminum phosphide

• Tablets can be used for 

ground squirrels and 

gophers.

• Is a restricted use 

pesticide.



Control Options—Fumigation

Gas cartridges

• Only work on ground 

squirrels.

• Caution must be used 

with gas cartridges to 

prevent fires.



AB 634 Carbon Monoxide

DANGER: Carbon monoxide is a poisonous gas that is 
odorless and colorless. Exposure to carbon monoxide can kill 
within minutes. Never use in structures inhabited by humans 
or livestock. The device must be used in accordance with all 

existing laws and regulations including Chapter 1.5 
(commencing with Section 2050) of Division 3 of, known as 
the California Endangered Species Act, and Sections 4002 

and 4003 of, the Fish and Game Code.



Control Options—Trapping

• Control of small populations 
of ground squirrels, 
gophers, and rabbits.

• Also effective at certain 
times of the year when other 
methods are less effective 
and can be a good follow up 
to alternative control 
methods.

• There are many different 
kinds of traps but all fall 
into 2 categories:

- Kill traps

- Live traps



Control Options—Trapping

• Body-gripping traps, box-

type squeeze traps, snap 

traps, and pincer traps 

are common kill traps.

• Wire cage traps are 

common live traps.

• Live traps require 

euthanization of 

vertebrate pests.

http://ucanr.org/repository/fileaccess.cfm?article=46664&p= NGRYTS


CA Dept Fish & Game Regulations

§465.5. Use of Traps. 

(g) (1) Immediate Dispatch or Release. All furbearing 

and nongame mammals that are legal to trap must be 

immediately killed or released….

(2) Trap Visitation Requirement. All traps shall be 

visited at least once daily by the owner of the traps 

or his/her designee… Each time traps are checked 

all trapped animals shall be removed.  



Cage traps



Cage Trap



One way traps



Tunnel traps



Conibear #110



Body Gripping Traps

ILLEGAL in California



Gopher Traps

Trapline Gophinator

Mole trap for smaller gophers
Macabee style



Control Options—Shooting

• Shooting can be effective for 

controlling ground squirrels 

although it is labor intensive.

• Lead bullets are no longer allowed 

in California Condor range, soon to 

be entire state.



Control Options - Other Strategies

Gas explosive device



Endangered Species

Sources for info.

• Ag. Comm. - County Bulletins

• CA Dept. Fish and Wildlife – CNDDB

• CA Dept Pesticide Regulation - PRESCRIBE



CA Natural Diversity Database



CA Natural Diversity Database



CDPR PRESCRIBE



CDPR PRESCRIBE



Rodenticides:

• Rodenticides that are designated as 

California Restricted Materials cannot 

be used.

• below ground applications that are not 

designated as California Restricted 

…can be used if consistent with the 

label. 

• The following rodent repellants may be 

used in and around marijuana 

cultivation sites consistent with the 

label: Capiscum Oleoresin, Putrescent 

Whole Egg Solids, Garlic

Pesticide use on Marijuana



Resources

http://vpcrac.org/about/vertebrate-pest-handbook/

http://www2.ipm.ucanr.edu/WhatIsIPM/

http://www.groundsquirrelbmp.com/

http://wildlifecontroltraining.com/

http://www2.ipm.ucanr.edu/WhatIsIPM/
http://www2.ipm.ucanr.edu/WhatIsIPM/
http://www.groundsquirrelbmp.com/
http://wildlifecontroltraining.com/


Thank you!











What’s a pest?

A destructive insect, disease, animal 

or plant that attacks/damages crops, 

food, livestock, etc.


