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Vetebrate Damage 
 

In response to a call regarding tree decline, a six-year old W. Murcott orchard was evaluated for causes of the 
decline. A high percentage of the trees demonstrated damage to the bark of the tree generally from the soil line 
up 6-8 inches. (Fig.1) In some instances the tree had been almost totally girdled. On close inspection of the 
trunk, an open hole 4-5 inches in diameter was found at the base of the tree. (Fig.2) 
 
Meadow Mice (Voles) can produce serious damage in a citrus orchard resulting in partial or complete girdling 
of trees.  Five species belonging to the genus Microtus are found in California, two of which Microtus 
californicus and M.montanus are reported to cause damage. Damage has been reported in permanent pasture, 
alfalfa, hay, artichokes, Brussels sprouts, carrots, cauliflower, potatoes, sugar beets, tomatoes, grains, nursery 
stock and the bark of apple, avocado, citrus, cherry and olive trees. 
 
Microtus are often found where there is grass cover. They generally do not invade cultivated crops until the 
crop is tall enough to provide food and shelter. Meadow mice are active all year round. They forage at any time 
during the day or night but are chiefly nocturnal. They are usually found in colonies marked by numerous -2-- 
inch wide surface runways though matted grass. Small piles of brownish feces and short pieces of grass stems 
along the runways are evidence of activity. The burrows consist of extensive underground tunnels, nest 
chambers and storage chambers. Home range is typically small, less than a 60 foot radius in the case of 
M.californicus. All meadow mice swim well. Therefore, irrigation ditches will not serve as effective barriers 
against meadow mice movement into fields. Meadow mice may forage beyond the sheltered runways. Food 
consists of tubers, roots, seeds, grain, and succulent stems and leaves. 
 
Females breed at 4 to 6 weeks of age with liter size of M.californicus averaging around 4. Under natural 
conditions a female Microtus may produce from 5 to 10 litters a year. The major breeding season corresponds 
with the season of forage growth. Microtus populations build up to a peak every 3 to 4 years, followed by a 
rapid decline during the next breeding season. The exact causes of the cycle of buildup and decline are not 
known, though disease, food shortages, physiological stress from overcrowding, and other factors may be 
involved. It is assumed that in cultivated areas Microtus populations are permanently based in favorable habitat 
such as roadsides, canal banks or adjacent noncultivated land. Invasion of cultivated cropland occurs when the 
population builds up or when the wild habitat becomes unfavorable. Coyotes, badgers, weasels, snakes, hawks, 
owls, herons and gulls are among the principal predators. It is believed that predators are not able to prevent or 
control a population eruption because of the birth rate of the fast breeding Microtus population. Meadow mice 
are classified as nongame mammals by the California Fish and Game Code. Nongame mammals, which are 
found to be injuring growing crops may be taken at any time or in any manner by the owner. Management: The 
most effective management options in an orchard situation are a reduction in ground cover and the use of toxic 
baits. Meadow mice are cover dependent. If cover is the management of choice - typically weed or grass, the 
cover can be removed from around the base of a tree, this often solves meadow mice problems. In situations 
where cover removal is not possible or is insufficient to solve the problem, the next best option is the use of 
toxic baits. Many bait carriers are used (e.g., oat groats, wheat bait). Baits: Crimped oat groats is the most 
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Figure 1 Bark Damage   Figure 2 Entrance to Vole Chamber 

satisfactory bait although crimped whole oats are used (e.g., oat groats, wheat grains, pelletized formulations, 
etc., but crimped oat groats have typically been most effective). The primary toxicants used for meadow mouse 
control include zinc phosphide, diphacinone, and chlorophacinone. Directions for management including 
baiting can be obtained by contacting the Agricultural Commissioners Office. * Portions taken from J.P.Clark 
Vertebrate Pest Control 
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What Do New Changes in Aluminum Phosphide Labels Mean  

for Burrowing Mammal Control? 
 

By Roger A. Baldwin 
UC IPM Wildlife Pest Management Advisor 

 
The California ground squirrel (Spermophilus beecheyi) and pocket gopher (Thomomys spp.) are widely 
considered to be the two most damaging wildlife pests in California agriculture.  Numerous techniques are 
available for controlling ground squirrels and gophers including trapping, anticoagulant baits, acute toxicant 
baits, and burrow fumigants.  Trapping can be an effective method to remove small to medium size populations 
of gophers and ground squirrels but often becomes too time consuming for large acreage.  Both anticoagulant 
(e.g., diphacinone and chlorophacinone) and acute toxicant baits (e.g., zinc phosphide) can be quite effective at 
controlling ground squirrels when used appropriately.  These rodenticides are less consistent but can still be 
effective when baiting for pocket gophers.  Baiting is typically considered the cheapest and least time-
consuming method for controlling both gophers and ground squirrels.  However, there are potential concerns for 
non-target poisonings when using rodenticides which can limit their applicability in some situations.   
 

Burrow fumigants, such as gas cartridges and aluminum phosphide, do not typically pose as great of a concern 
for non-target exposure as baits, and usually involve shorter application times than trapping.  Aluminum 
phosphide is particularly effective at controlling gophers and ground squirrels.  Recent studies on ground 
squirrels and gophers indicated excellent control for both species (reduction in ground squirrel population = 97–
100%; reduction in gopher population = 100%).  Aluminum phosphide is a restricted use material; specific 
guidelines must be adhered to when using this material.  Additionally, fumigation is generally only effective 
when soil is moist.  Therefore, fumigation is restricted to late winter and spring or following irrigation. 
Nonetheless, aluminum phosphide fumigation is a very valuable part of an IPM program for controlling gophers 
and ground squirrels; its continued availability to growers is needed to maximize control efforts in many 
situations. 
 

Unfortunately, recent changes in aluminum phosphide labels have been implemented due to the gross misuse of 
this product that led to the death of two young girls in Utah.  These changes include the following: 
 

1. Use is strictly prohibited around all residential areas, including single and multi-family residential 
properties, nursing homes, schools (except athletic fields, where use may continue), day care 
facilities, and hospitals. 
 

2. The products must only be used outdoors for the control of burrowing pests, and are for the use on 
agricultural areas, orchards, non-crop areas (such as pasture and rangeland), golf courses, athletic 
fields, parks, and other non-residential institutional or industrial sites. 
 

3. 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.  This buffer zone for treatment around non-residential 
buildings that could be occupied by people or animals has been increased from 15 to 100 feet. 
 

4. When this product is used in athletic fields or parks, the applicator must post a sign at entrances to 
the treatment site containing the signal word DANGER/PELIGRO, skull and crossbones, the words: 
DO NOT ENTER/NO ENTRE, FIELD NOT FOR USE, 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. 

 

5. When this product is used out of doors in a site frequented by people, other than an athletic field or 
park (such as agricultural fields), the applicator shall post a sign at the application site containing the 
signal word DANGER/PELIGRO, 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. 
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Because of these changes, I have developed a questionnaire designed to develop accurate facts on various 
methods, including fumigation with aluminum phosphide, for controlling burrowing mammals in California. 
The information will be provided to registrants, the U.S. EPA, and others to help develop use policies, labels, 
etc.  My primary objectives are to: 
 

1. Identify the level of use of aluminum phosphide for various burrowing mammals in agricultural 
areas prior to the new aluminum phosphide label restrictions. 

 

2. Identify how new aluminum phosphide label restrictions will alter use of a variety of control 
methods. 

 

3. Identify the potential impact of the new aluminum phosphide label restrictions on burrowing 
mammal populations. 
 

4. See if there is support to further increase safety for residents and other public bystanders by 
requiring a new Certified Applicator Category for use of aluminum phosphide fumigants for 
burrowing pest control if such a category would ease restrictions set forth in the most recent 
aluminum phosphide labels.  
 

The data collected should provide a much clearer picture of use patterns and importance of several methods, 
including aluminum phosphide, for controlling agricultural populations of burrowing pests in California.  The 
survey can be accessed at the following web address:   
 

http://ucanr.org/sites/AluminumPhosphideSurvey/ 
 

Two surveys are found at this website; one is for agricultural users, the other is for rodent control professionals 
who control burrowing mammals in urban/residential areas.  Be sure you complete the appropriate survey.  
Once completed, the survey can either be: 1) saved and e-mailed to me, or 2) mailed to me via USPS.  My e-
mail address, mailing address, and phone number are provided at the end of this article.  If you do not have 
internet access, give me a call or send a letter and I will mail a copy of the survey to you.   
 

I must emphasize the importance of your participation in this survey if you use aluminum phosphide for 
burrowing mammal control.  Data needs to be collected and subsequent results provided to the pertinent 
regulatory agencies to show the importance of aluminum phosphide for burrowing mammal control.  Otherwise, 
there is a real possibility that we may completely lose aluminum phosphide for burrowing mammal control. 
 
Roger A. Baldwin, Ph.D. 
UC Kearney Agricultural Research & Extension Center 
9240 South Riverbend Ave. 
Parlier, CA  93648 
Phone: 559-646-6583 
E-mail: rbaldwin@uckac.edu 
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     Neil O’Connell 
             Farm Advisor 
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