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         Microorganisms are smart despite the fact they are microscopic and have just one or a few chromosomes.  They have greater advantages because of the smaller size of their genome that can mutate at a very rapid rate enabling them to conquer adverse environmental conditions.  In addition, they reproduce sexually as well as asexually by several different types of spores, motile (e.g. Zoospores) and non- motile spores (e.g. Conidiospores).  Wind or splashing rain carries billions of microscopic spores that help them to colonize vulnerable susceptible hosts.  
          Spores on germination develop into mycelium, and colonize the host tissue, robbing the host of food material. The colonization has devastating effect on the health of host plants.  In addition,  pathogenic microorganisms  have the ability to attack more than one host.    Phytophthora ramorum, the causative agent of sudden oak death is one such microorganism.

     Phytophthora ramorum ,has found its way from Oak trees in the forest to the green houses attacking a huge number of unrelated hosts such as Rhododendron, Camellia, Arbutus, Syringa, Viburnum opulus, Vaccinium sp. Pseudotsuga menziesii), Sequoia

sempervirens and grand fir (Abies grandis) etc.
       Phytophthora ramorum  causes damage to trees and a range of ornamental and native plants in California, Oregon, Belgium, Denmark, France, Germany, Netherlands, Norway, Poland, Republic of Ireland, Slovenia, Spain, Sweden, UK including the Channel Islands and a nursery in Canada.  Imagine what devastating effect this fungus that moved from Asia to Europe and America could have on ornamental plants in other states in the USA. 

       P. ramorum has two mating types, A1 and A2. Sexual reproduction can only occur if these two types come together.  This would result in potentially long-lived spores, making control of the disease much more difficult. To date, all UK isolates have been the A1 mating type, as have most European isolates although a single A2 type isolate has been found on the continent. All US woodland isolates have been of the A2 mating type but European A1 isolates have recently invaded nurseries in North America.
        The disease, sudden oak death is an epidemic in California causing death of tanoak (Lithocarpus densiflorus), coast live oak (Quercus agrifolia), Californian black oak (Q. kellogii), and interior live oak (Q. parvula var. shrevei.)  According to USDA the other hosts for the pathogen are Big leaf maple (Acer macrophyllum), Black oak (Quercus kelloggii), California bay laurel (Umbellularia californica), California buckeye (Aesculus californica), California coffeeberry (Rhamnus californica), California honeysuckle (Lonicera hispidula), Coast live oak (Quercus agrifolia), Coast redwood (Sequoia sempervirens), Douglas fir (Pseudosuga menziesii var. menziesii), Huckleberry (Vaccinium ovatum), Madrone (Arbutus menziesii), Manzanita (Arctostaphylos manzanita) Rhododendron (Rhododendron spp., including azalea), Shreve's oak (Quercus parvula var. shrevei),  and Toyon (Heteromeles arbutifolia).   P. ramorum causes either ‘ramorum dieback’ (e.g. Pacific rhododendron, huckleberry (Vaccinium sp.) and madrone (Arbutus sp.)) or ‘ramorum leaf blight’ (e.g. Californian bay laurel (Umbellularia sp.). These shrub hosts serve as the primary source of inoculum for initiating and maintaining tree epidemics. The pathogen causes a needle and shoot-dieback of Douglas fir (Pseudotsuga menziesii), coastal redwood (Sequoia sempervirens) and grand fir (Abies grandis).  Until recently, the pathogen in the USA was solely a woodland disease but it has recently been found damaging nursery plants (e.g. rhododendron and camellia) in several USA states-- California, Oregon, Georgia, Florida and Canada.
Symptoms  

       P. ramorum attacks the bark (e.g. beech), or both bark, leaves and shoots (e.g. tan oak in California).  Large cankers appear on the bark turning the bark to brown to black on the lower trunk that seep dark-red sap--commonly called ‘bleeding cankers’ or ‘tarry spots’.    Inner to the outer bark, mottled areas of necrotic,

(dead) and discolored inner-bark tissue with black ‘zone lines’ around the edges are found.   Diseased areas open doors to bark beetles that also attack the trees.  Cankers girdle the trunk causing the

sudden death of the tree.  Death may be rapid as in some tan oak (Lithocarpus densiflorus) or take one or more years as in American Quercus species.  Infected trees may even recover.    Cankers do not extend below the soil line and do not appear to infect the roots. Leaf infections most commonly appear as brown necrotic areas, often at the edge or tip of the leaf. The fungus causes a needle blight and dieback of young shoots of Douglas fir, coastal redwood and grand fir.    Needle blight of the young foliage resulting in an aerial dieback is common in yews.  In Rhododendron, P. ramorum causes a shoot/twig and leaf blight.  Infected shoots or twigs develop a brown to black discoloration that ultimately spreads into the leaves thru leaf petioles.   Blackening of the petiole, leaf base and leaf tip, the mid-rib result from the spread of infection. Wilting of shoots may result from twig cankers however there is no defoliation or spotting on the leaves.   Leaf infection can also occur without twig infection. Roots are unaffected.     On viburnum, infection commonly occurs at the stem base causing wilting and then death. The pathogen may also cause brown to black leaf infections, especially on evergreen species and can also affect flowers. On Pieris and Vaccinium, it causes brown stem lesions that lead to aerial dieback and leaf symptoms as described on rhododendron. On Hamamelis (witch-hazel), symptoms are similar to rhododendron, but symptoms on leaves mainly occur at the tip and edge and are delimited by the veins. The fungus causes only leaf infections on Camellia, Kalmia, Syringa (lilac) and Leucothoe.  Leaf lesions are usually brown to black typically occurring at the tip or edges of the leaves On camellia, some shoots have also been found infected leading to dieback.

       Infection by the fungus is by two different types of asexual ‘spores’ produced on leaves of susceptible leaf hosts, but as yet have

not been observed directly on bark cankers on trees. Leaf hosts are therefore likely to be important providers of inoculum for initiating and maintaining tree epidemics. The fungus is regarded as a cool-temperate organism with an optimum temperature for growth of

around 20°C and a minimum and maximum temperature for growth of 2°C and 30°C respectively.  Rain splash, wind-driven rain or irrigation or ground water disperses the spores.  Long distance spread may be by movement of contaminated plant material, growing media, and in soil carried on vehicles, machinery, footwear or animals.

Control

      The following counties in the State of California are quarantined: Alameda, Contra Costa, Humboldt, Marin, Mendocino, Monterey, Napa, San Mateo, Santa Clara, Santa Cruz, Solano, and Sonoma. In the State of Oregon, USDA quarantined a 9-square-mile area near the Brookings area of Curry County.   Residents of other states should check with The Department of Agriculture regarding quarantine in their areas.  

      USDA has imposed certain regulations and restriction in the movement of bark chips, forest stock, and mulch of the host plants listed above may not be moved interstate from quarantined areas. (Forest stock is considered to include all known P. ramorum host flowers, trees, shrubs, vines, scions, buds, fruit pits, or other seeds of fruit and ornamental trees or shrubs that are wild-grown, backyard-grown, or naturally occurring, and that are not located on a nursery premises.)  Follow these strictly.   Report the new occurrences to USDA.   Nurseries have an obligation to the customers and should destroy the infected plants.  Familiarize with the symptoms of infection, check the plants thoroughly before a purchase.  
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