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ELISA TESTS FOR DETECTION OF PHYTOPHTHORA1 
 
 

We have worked with ELISA 
detection kits for Rhizoctonia, 
Pythium and hytophthora. 

 
Over the past year, we have continued our work with antibodies for the detection of 
Phytophthora spp.,Pythium spp., and Rhizoctonia provided by Agri-Diagnostics Associates of 
Cinnaminson, New Jersey. Our objective has been to examine questions regarding the reliability, 
sensitivity, and use by practitioners of antibody tests which were raised following our 
preliminary experiments in the summer of 1987. While we have continued to work with all three 
detection kits, our experiments this year have focused largely on the Phytophthora tests. 
 
To examine the question of reliability, we introduced a group of sage plants with varying 
numbers of P. cryptogea zoospores. The numbers of spores ranged from zero in control plants, to 
106spores per pot at the highest level. Plants were observed over 11 weeks for disease symptoms 
and, at 2-3 week intervals, root samples were collected from each plant and assayed for the 
pathogen. This was accomplished by washing each root sample to remove the potting medium 
and examining individual root pieces for evidence of necrosis. Necrotic-appearing segments 
were excised and randomly placed into one of two subsamples. Root pieces from one subsample 
were ground up and assayed using the antibodies in a multiwell ELISA format, while those in the 
other subsample were cultured on agar media. In the ELISA test, any reaction greater than the 
background reaction associated with healthy tissue was recorded as a positive detection. In 
culture plates, any detectable growth from any root segment in a sample was considered a 
positive detection. This experiment was done with both untreated plants, and plants which were 
drenched with metalaxyl three weeks after inoculation. 
 
 

The ELISA test detected approximately 
93% of all positives; the culture plate  
method detected approximately 97% of  
all positives. 
 

In some of the inoculated plants, particularly those exposed to the lowest numbers of zoospores, 
plants never showed symptoms of disease and we were never able to detect the pathogen by 
either assay method. Among plants which did test positive, the ELISA and culture plate assays 



exhibited very similar detection capabilities (Fig. 1). In plants which were not given the 
metalaxyl drench, the two methods were in exact agreement nearly 90% of the time. There were 
a relatively small number of cases where one method would detect the pathogen and the other 
would not. If the results of each method are summed, it can be seen that the culture plate method 
picked our approximately 97% of all positives, while the ELISA method picked out 
approximately 93%. When plants were drenched with metalaxyl, detection became somewhat 
erratic. However, while the results were erratic in an absolute sense, in a relative sense the two 
methods again gave very similar results; the culture plates detected 78% of the positives and 
ELISA 75%. In this experiment, exclusive use of either method would have missed 20-25% of 
the infected plants. We believe this error level may be unique to dark-rooted plant species, where 
it is more difficult to bias root sampling for maximum test efficiency. We will test this 
hypothesis in future experiments. 

 
With ELISA we could detect a 1 % 
level of root rot with 95% confidence. 
 

Because under some circumstances it may be necessary or desirable to employ random root 
sampling, we have attempted to determine the practical sensitivity of the antibody tests in a 
series of "tissue dilution" experiments. Chrysanthemum plants were grown in solution culture 
and several were inoculated by exposing them to large numbers of P. cryptogea zoospores. 
Several days later, after root lesions had developed on inoculated plants, a large number of 
healthy and diseased roots were harvested. These were combined in various ratios ranging from 
one unit of infected root tissue in 10 units of tissue, down to one of 1500. Using this approach, 
we found we could detect, with 95% confidence, as little as 1 mm of infected tissue in 100 mm 
of root length (Fig. 2). This is equivalent to a 1% infection level. While we did obtain some 
positive test results (where the reaction exceeded the background) at the one in 250 dilution, this 
was not statistically significant at the 95% level (Fig. 2). However, if the confidence level is 
reduced to 75%, the results are significant. Thus, in the case of Phytophthora root rot of 
chrysanthemum, we can detect a 1% level of root rot with 95% confidence, and a 0.4% level 
with 75% confidence. 
 
In similar experiments, we attempted to compare whether test sensitivity was influenced by the 
condition of infected tissue. We repeated the tissue dilution experiments, but this time separated 
infected tissue into two classes, newly colonized tissue and older, more severely infected tissue. 
While we found that severely infected tissue gave more intense reactions than newly-infected 
tissue at all dilution factors, the difference was not statistically significant. Thus, the lower limit 
of detection (at 95% confidence) was 1% root infection, regardless of how severely individual 
tissue pieces were infected. We do not know at this time how widely these detection limits may 
apply. Different Phytophthora species in different plants may produce differing amounts of the 
specific antigen detected in these tests. We will address this question in future experiments by 
comparison of several plant species. 
 

 
 
 



While the ELISA tests clearly have 
value in diagnosing certain root 
diseases, they also could be useful in 
monitoring pathogen populations 
over time. 

 
Such use could provide growers with information aiding decisions about the application or re-
application of specific fungicides. To effectively use ELISA tests in population monitoring, we 
need to know much more about the sensitivity of the tests in assays of potting media, methods 
which could improve detection capability, and persistence of the antigen (i.e. the speed with 
which antigen is degraded upon death of the fungus). We have obtained some data on this last 
point by burying pieces of infected root tissue in soil and recovering them at weekly intervals for 
ELISA assay. Some root pieces were autoclaved prior to burying to kill Phytophthora, while 
others were not heat-treated. We found that the antigen could still be detected as much as two 
weeks after death of the fungus. This indicates that the antigen resists rapid microbial break- 
down. While still yielding a positive reaction after two weeks, however, the reaction intensity 
was significantly reduced, being only slightly above the threshold. Thus, these tests may have 
merit as monitoring tools, and experiments are planned to more directly address this possibility. 
 
1From: The sensitivity and reliability of monoclonal antibodies for diagnosis of Phytophthora 
root rots. J. D. MacDonald and J. Stites, "Growing Points" Volume 25 Number 6 January 1989.] 
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