
Effects in Recreation 
Areas 
Annosus root disease is widespread 
and damaging in southern Califor-
nia recreation sites, especially on 
the Cleveland and San Bernardino 
National Forests.  Because the 
disease results in mortality of 
conifers, it has numerous adverse 
effects.  

Trees dying over a period of years 
in a stand indicate root disease.  
Root  infection results in reduced 
height growth , thin and chlorotic 
crowns, and increased susceptibil-
ity to bark beetles. 

Biology 
Windborne spores enter  through 
stump surfaces. The fungus grows 
into the roots, causes decay of the 
roots, and eventually kills the tree. 
The disease can spread from tree to 
tree through root contacts, resulting 
in gradually enlarging centers of 
infection. 

Once the disease is present in an 
area, trees will continue to die for 
many years.  Direct control is not 
feasible.  The best means of control 
is prevention. 
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Annosus Root Disease 
Effects, Biology and Prevention 
in Southern California Recreation Areas 
Annosus root disease is caused by the fungus Heterobasidion annosum. 

Widespread and damaging in southern California recreation sites, the disease results in mortality of  
conifers, which creates hazard trees, depletes vegetative cover and adversely effects wildlife habitat.  The 
disease can be prevented by use of  Sporax® on freshly cut stump surfaces. 

Adverse Effects 

• Depletion of 
vegetative cover 

• Creation of hazard 
trees 

• Loss of wildlife 
habitat 

• Tree mortality 

Signs/Symptoms 

• Chronic mortality 
• Thin, chlorotic 

crowns 
• Resin soaking of 

 infected tissues 
• White, stringy rot 
• Conks Disease cycle of Heterobasidion annosum. 

Annosus root disease center, Barton Flats Campground. 

Local spread is through roots. Conks are produced in stumps. 



Prevention 
Annosus root disease can easily be pre-
vented. 

Treatment of all freshly cut conifer stumps 
with a registered borate compound prevents 
infection.  The borate prevents the spores of 
the pathogen from germinating. 

Sporax® (sodium tetraborate decahydrate) 
is the currently registered treatment. 

Sporax® treatment is effective.  The pesti-
cide is easy to apply and  relatively inex-
pensive. 

Consequences of not using Sporax® now 
are future chronic tree mortality, loss of 
vegetative cover, stressed trees susceptible 
to bark beetle attack, and creation of haz-
ardous trees. 

In California national forests, use of the 
borate powder is required in all recreation 
areas and developed sites because of the 
high value of the trees. 

The Forest Service Manual (FSM 2303.14 
R5 supplement 2300-92-1) and Forest Ser-
vice Handbooks (FSH 2109.14 and FSH 
3409.11-94-1) provide direction and guid-
ance for use.  Follow label directions. 

Sporax® Hazards 
Sporax® is a white, odorless, crystalline 
product.  The active ingredient in Sporax® is 
borax, a naturally occurring mineral made of 
sodium, boron, oxygen, and water.  Borax is 
used in fertilizer formulations to supply the 
essential nutrient boron, as a laundry booster 
and water softener, as a general purpose 
cleaner, and in fire retardants. 

Boron compounds occur widely in nature; 
boron is found in most natural soils. Borax is 
practically nontoxic to humans, to birds, to 
fish, and to aquatic invertebrate animals. 

The proper use of the product to control 
annosus root disease poses a low risk of 
adverse human or environmental risks. 

Because of its low oral and dermal toxicity, 
the chemical is a Class III (CAUTION) pesti-
cide. However, because the active ingredient is 
an eye irritant, the label carries the DANGER 
signal word. As with any chemical, improper 
use may pose health hazards, and Sporax® 
should be used with care. 

Resources Available 
►Additional information on annosus root 
disease can be found in: Schmitt, C.L.; 
Parmeter, J.R.; Kliejunas, J.T. 2000. Annosus 
Root Disease of Western Conifers. USDA 
Forest Service, Forest Insect & Disease 
Leaflet 172. 10 p.  
www.fs.fed.us/r6/nr/fid/fidls/annosus.pdf 

►Additional information on Sporax® is 
available at the following web sites:  

The Label: www.cdms.net/ldat/ld1NU004.pdf 

The Material Safety Data Sheet: 
www.cdms.net/ldat/mp1NU002.pdf 

A Borax Pesticide Fact Sheet: 
infoventures.com/e-hlth/pestcide/borax.html 

In Southern California, contact  
Forest Health Protection  909-382-2727  
for additional information. 

www.fs.fed.us/r5/spf/  Forest Health Protection 

Pesticide Precautionary Statement:  Pesticides used improperly can be injurious to 
humans, animals, and plants.  Follow the directions and heed all precautions on the 
labels.  Store pesticides in original containers under lock and key – out of the reach of 
children and animals – and away from food and feed.  Do not apply pesticides in ways 
that may contaminate water. NOTE: Because registrations of pesticides are under 
constant review by the federal and California environmental protection agencies, 
consult your county agricultural agent or State extension specialist to be sure the 
intended use is still registered. 
Disclaimer: The use of trade names in this publication is for reader information and 
does not imply endorsement by the U.S. Department of Agriculture of any product or 
service. 

Management 
Strategies 
• Prevent stump 

infection 
• Species conversion 
• Interplanting with 

resistant hosts 
• Remove infected 

stumps and roots 

Pine stumps treated with 
Sporax®. 

Annosus disease center, 
Laguna Mountain. 

Precautions 
• Follow label 

instructions when 
using the product. 

• Applicators should 
wear googles or a 
face shield and 
waterproof gloves.  

Non-discrimination Statement:  The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis of race, color, national origin, 
gender, religion, age, disability, political beliefs, sexual orientation, or marital or family 
status. (Not all prohibited bases apply to all programs.) Persons with disabilities who 
require alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and 
TDD).  
To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 
326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-
9410 or call (202) 720-5964 (voice and TDD). USDA is an equal opportunity provider 
and employer. 
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