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Abstract

In a 2-year project the spread and survival of Phytophthora ramorum will be studied in a simulation

system for water recirculation.
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Introduction

Phytophthora ramorum has been detected in diseased plants and contaminated soil, but also in

water samples. Until now, there was little known in Central Europe about the survival of this

pathogen in water, and the possible correlation between inoculum density in water and

infection rate. An understanding of the epidemiology in water is of great importance for

container nurseries because they use recirculated water from the container stands for

irrigation.

Survival and infection rate during different seasons will be studied in a 2-year project (funded

by the U.S. Department of Agriculture Forest Service) that started in 2004. The results should

provide a better understanding of the possible spread of P. ramorum in water.

Material and Methods

Simulation System - The open-air, simulation system includes nine separate container areas

(stands) with separate water recycling systems. Each container stand is approximately 15 m_

in length. Similar to commercial container nurseries, potted plants in each stand were arranged

on a waterproof sheet. From each stand the surplus water from irrigation and natural rain was

collected in a water reservoir with a capacity of about 1,000 liters. Each container stand had

its own reservoir. From these reservoirs the water was taken for overhead irrigation with

nozzle pipes. The temperature of the water in the reservoirs and the ambient data were

recorded continuously.

                                                  
1
An abstract of a poster presented at the Sudden Oak Death Second Science Symposium:  The State of

Our Knowledge, January 18 to 21, 2005, Monterey, California
2
Chamber of Agriculture Weser-Ems, Department of Horticulture/Plant Protection Service, Germany

3
Federal Biological Research Centre for Agriculture and Forestry, Institute for Plant Protection in Horticulture,

Germany; corresponding author: Sabine Werres (email: S.Werres@bba.de)



GENERAL TECHNICAL REPORT PSW-GTR-196

524

Water - The reservoirs were filled with ground and pond water. Water quality was identical to

that used by the growers. Because it is an open-air, simulation system, the recycled water

mixed with natural rainwater during the season.

Plant Material - Rooted cuttings of Rhododendron hybrid ‘Cunningham’s White’ were taken.

The plants originated from the Bad Zwischenahn Research Centre and from a local nursery;

328 of these plants were put onto each container area in May 2004.

Inoculum and Inoculation - The isolate P. ramorum BBA 9/95 (German origin) was cultivated

on five percent Carrot Juice Agar (CJA) according to (Werres and others 2001) at 20 °C in the

dark for 14 days. For inoculation the actively growing cultures were cut into small pieces and

mixed thoroughly with water and sediment in each reservoir. Two different inoculum

densities were chosen: for the “Low inoculum density” the cultures of 12.5 Petri dishes (9-cm

diameter), for the “High inoculum density” the cultures of 25 Petri dishes were prepared for

each reservoir. For the control treatment, sterile CJA of 12.5 Petri dishes was used. Three

replicates for each inoculum density treatment, as well as for the negative control, were used.

First inoculation of the water was in 2003 (pretrial). Second inoculation was in June 2004.

Calculation of Infection and Survival Rate - The infection rate has been evaluated weekly by

visually assessing disease symptoms. The “pattern” of disease spread within a single container

area was also examined. As soon as disease symptoms occurred, the infected plants were

taken to the laboratory for direct isolation.

Survival of P. ramorum in the water reservoirs during the season was studied with the

Rhododendron leaf test (Themann and others 2002a,b) in April (prior to inoculation), in July,

and in October. Per reservoir, 10 Rhododendron leaves were placed directly on the water

surface of each reservoir. P. ramorum infection of the baits was determined with specific

PCR-primer (http://www.bba.de/inst /g/pramorumneu/pramorum start.pdf) and by direct

isolation to test the fitness of the propagules.

Preliminary results

In 2004 disease symptoms characteristic for Phytophthora occurred. Reisolation and

identification of the species of Phytophthora has not yet been finished. At present reliable

results are not yet available. Disease symptoms could be observed on the stem tips as well as

on the stem base and/or on leaves. Disease symptoms occurred mainly from June to the

beginning of September. From July to mid-August there seemed to be no correlation between

the outbreak of symptoms and the position of the plants on the container stands. In one

replication there was an increase of diseased plants near the end of August starting around a

single plant.
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