Sudden Oak Death (SOD): Biology and control 
U.C. Berkeley Forest Pathology and Mycology SOD workshops 
1- SOD is an exotic disease caused by the microscopic pathogen Phytophthora ramorum (Pram), estimated to have been introduced 20-25 years ago from un unknown region of the world into California. 

2- Pram was unwittingly introduced by planting infected ornamental pants such as Rhododendrons and Camellias On these ornamental plants, and on many native forest plants including California Bay laurels, the pathogen causes leaf spots and sometimes a branch die-back. These foliar symptoms are very infectious.
3- In CA, Bay Laurel foliar infections are mostly responsible for spreading the disease. Oaks and tanoaks are infected when in proximity of bay laurels.  Oaks only get a stem infection, tanoaks can develop both a stem and a foliar infection. Tanoak infected leaves can also be infectious. When P.ram infects oaks and tanoaks it destroys the cambium under the bark and effectively girdles the tree. Girdled trees are doomed, but can survive for 1-5+ years thanks to stored resources.
4- Besides Tanoaks, only California Coast Live Oak, Black Oak, Shreve’s Oak, and Canyon Live Oak are known to be infected.  Oaks are not infectious in nature, but oak wood may be infectious if carried to an un-infested area.
5- Pram can infect leaves and trunks without the need for wounds, but it does require rainfall and temperatures between 60 and 80 F. Most infections thus occur in the rainy season and in particular when the temperature gets warmed (mid April to June).
6- Yearly infection levels will thus depend on the presence of rainfall in the Spring: while tanoaks and bay laurels are infected yearly, oaks are normally infected only in years with abundant Spring rainfall.
7- Pram is dispersed aerially usually at short distances 100 yards or less, but occasionally up to 1-2 miles.
8- Infectious airborne microscopic structures known as sporangia are produced during rain events on plant surfaces (leaves) and accumulate also in soil, and stream water.
9- Besides the natural spread of the pathogen described in point 7, movement of infected plants or plant parts, soil, and water may lead   to new infestations. Soil and plant material on tools and equipment may vector the disease.
10- During dry periods, the pathogen survives within infected plant tissues, and by producing a thick walled resting structure called a chlamydospores. As a result SOD remain persistent in any site, but oak infection varies as it requires high infection levels of bay laurels.
What Can I do About SOD?  Before SOD arrives
1- To further avoid the human-induced spread of SOD, ensure ornamental plants you purchase come from a facility that has regular tests, make sure wood from infected trees is not moved to different locations, and ensure tires and tools are free of soil and organic debris.

2- Carefully brushing tools or air-blowing all soil and organic matter from them is normally sufficient to eliminate the risk of contagion.  If driving on dirt roads during the rainy season in highly infested areas; wash the vehicle before returning home or visiting SOD-free areas.
3- Familiarize yourself with SOD distribution using the OAKMAPPER or SOD-BLITZ maps (www.oakmapper.org & www.matteolab.org ), and learn to identify early symptoms on bay laurels and tanoaks (www.suddenoakdeath.org). Contact your county Department of Agriculture officer for testing   or participate in the SOD-blitz (citizen based surveys) closest to you (April to June, see www.matteolab.org for schedule and locations). Only a lab test can confirm SOD. Early detection of SOD is best to maximize chances of slowing its spread.

What Can I do About SOD?  After SOD has arrived

1- If SOD is present in a portion of a property remember to: a)- schedule all landscaping and construction operations to occur first in the SOD-free area; b)-ensure equipment is cleaned after work in the SOD infested area.
2- Minimize all activities and operations in the Spring; Fall is the best period to avoid spreading infection through disturbance; pruning of large branches and stems in multi-stemmed oaks should occur possibly in late November, and never in February-June.
3- If property is downwind and down slope from a dense mixed forest with significant infestation, ensuring that water runoff is properly channeled may be beneficial to avoid spread of the disease by water. 
4- Oaks that have a buffer area of at least 10 yards around the stem devoid of any bay laurels or rhododendrons are less likely to become infected. Identify valuable oaks and clear a 10 yard area around them by removing all small and medium sized plants, or by pruning large bay laurel branches of large trees that may come into the “buffer”.  Bay laurels need to be treated with systemic herbicides at least a couple of weeks before being cut down, to minimize re-sprouting. Avoid all overhead irrigation and summer irrigation near oaks. 

5- If oaks are not infected (learn symptoms on www.suddenoakdeath.org) they can be protected with a single yearly treatment of phosphites (Agrifos) in November and early December. If treating in the Spring for the first time, repeat in the Fall and switch to a single yearly Fall treatment.  With the exception of the first year, two treatments per year are not necessary.  Treatments are not a cure but will increase resistance in about three quarters of treated plants.
6- Phosphite treatments have no known damaging side-effects on the environment and their action consists in enhancing the defense mechanisms in the plant: they can be applied as injections or as bark coating (mixed with the surfactant Pentrabark). If injecting the product, we recommend alternating with bark applications every other year, to minimize wounding.

7- Ensure you or your tree-care specialist has attended a workshop on how to properly apply the product.   Bark applications require a)-removal of thick moss, and, b)- tarping of shrubs or other small plants nearby. Injections require knowledge of appropriate timing, number of injections per tree, and injection technique. Only some types of injectors have been tested. Injections should not be performed in the Spring.
8- No chemical treatment of bay trees is known to be effective, and other alleged treatments of oaks have been shown to be ineffective in controlled experiments.

9- Dead oaks represent a significant hazard to people and property and increase fire hazard, however oaks that are infected by SOD and are apparently green may be equally hazardous.  In SOD-infested areas, monitor closely oaks and tanoaks that are near homes, access roads and paths, yards and play areas, and remove oaks that show significant SOD symptoms and may be hazardous due to their location.

10- It is beneficial to attempt to eliminate the pathogen in plants killed or infected by the disease by following the guidelines below:  a)- bay and tanoak leaves on the ground will be less conducive to the pathogen than on the tree, simply removing infected foliage and small twigs and mixing them in the top layer of the soil may be beneficial; b)- composting following EPA guidelines will effectively kill the pathogen; c) infected wood: it is best to cut the wood in small logs and allow it dry without tarping in a sun exposed and breezy areas not far from where the tree was standing; d)- chipping is effective as long as chips are broadcasted only locally near the area where the tree was growing in a thin layer exposed to sunlight ; e)-burning infected wood  is vey effective, but do not move firewood from the property where the tree was growing; f)- if using reclaimed water from a pond, a lake, or a stream, be aware that the water in a SOD infested area is likely to be infectious especially  between March and July; chlorination or other  approved water treatment  processes may be necessary to eliminate the pathogen.  
11- UC Berkeley researchers have surveyed a large number of Coast Live Oaks, Tanoaks, and California Bay Laurels and have determined that significant resistance to SOD is absent or very rare. However all three species have individual plants that may be more tolerant than others. Currently resistant plants are not available on the market, but several oak species (Valley oaks Blue oaks, Oregon oaks) are not susceptible.

12- Additional treatments such as carving the infection out of an oak, or amending the soil near oaks with a thin layer of compost are still untested and we cannot recommend them. However, remember than wounds may be detrimental to the tree and facilitate further SOD infection. To minimize such risk do not attempt to remove lesions in the Spring when infection potential is high. Conversely, fresh compost should be added in small amounts only at the beginning of the infection season in March, ensuring it is not piled on the root collar.  Be aware that lesion removal from oaks is still completely untested and could have serious side effects. 
