
Letters 

Standardization of Disease Assessment and Product Performance Reporting: 
An Industry Perspective 

This letter is written as a follow-up 
to the discussion session at the 1989 
annual meeting on standardization of 
disease assessment reporting. 

Practical,  efficient, and accurate 
assessment of disease intensity (pathom- 
etry) has been a concern of plant 
pathologists since the formative years of 
the American Phytopathological Society 
(APS). An APS Committee on Standard 
Chart for Percentage Estimates of Injury 
to Diseased Plants existed from 1917 to 
1920 (2). Its major contribution was the 
release of the modified Cobb Scale for 
assessment of cereal rusts. K. Starr 
Chester and Clive James were among the 
pioneers in recognizing the importance 
of improved pathometry, particularly the 
measurement of disease impact on crop 
yield and quality. Unfortunately,  
progress on measuring disease intensity 
and its impact on quantity and quality 
of food and fiber has not kept pace with 
our knowledge of other areas of plant 
pathology (6). 

Plant pathologists have recently begun 
to standardize methods of reporting data 
from product-performance experiments. 
As a result of the rejection of proposals 
of the E-35 Pesticides Committee of the 
American Society fo r  Testing and 
Materials, two APS books have dealt 
with standardized testing procedures 
(7,12), and the New Fungicide and 
Nematicide Data Committee of APS has 
adopted standards for the reporting of 
trial information. However, there is still 
a need for improving data quality by 
standardizing the reporting of fungicide 
rates, application schedules, crop growth 
stage, and disease levels a t  each 
application. 

Why should we standardize? Recently, 
research emphasis on disease forecasting, 
pathosystem modeling, and crop loss 
prediction have led to increased interest 
in, and need for, improvements in 
pathometry. This emphasis has great 
impact on, and is welcomed by, industry. 
Through the use of these techniques, it 
is possible to evaluate how products can 
best be utilized, especially in integrated 
pest management programs. One major 
improvement in pathometry would be 
the acceptance of standardized methods 
for  assessing disease intensity and 
reporting product performance data. 
From our perspective, there are several 
reasons why plant pathologists should 
follow the example of standardization set 
forth by our colleagues in weed science 
(9), but we will mention only a few. 

Standardization of disease assessment 
methods would permit industry t o  
compare data from several trials and thus 
more effectively identify application 
rates and timings needed for the prepa- 
ration of a product label for submission 
to the U.S. Environmental Protection 
Agency (EPA). 

The availability of personal, lap-top, 
and hand-held computers and software 
programs for the organization of field 
trials and collection of data has allowed 
the creation of an informal electronic 
network for exchanging data. However, 
these data cannot be stored and classified 
in a manner amenable to  computer 
searches, because standardized methods 
for assessment and reporting have not 
been employed. An effort is currently 
under way in the National Agricultural 
Chemicals Association t o  provide 
university cooperators with computer 
software for  use in generating and 
reporting product performance data. An 
electronic data storage system would be 
important for demonstrating the benefits 
of fungicides to farmers and society. 
Such demonstrations will become more 
and more important to EPA and growers 
with the introduction of Low Input 
Sustainable Agriculture (LISA), the 
maturation of integrated pest manage- 
ment programs, and increasing consumer 
concern over food safety. 

Standardization improves communi- 
cation and interpretation of experi- 
mental  results among agricul tural  
researchers. The benefits of enhanced 
communication are recognized by several 
committees within APS; for example, the 
Plant Disease Losses Committee is 
currently attempting to standardize 
terminology and methods in its area of 
research. 

Finally, standardization of patho- 
metric reporting methods would benefit 
the research community by increasing the 
comprehension of research data by their 
most important customers, the farmers. 

Systems o f  pathometry. Several 
assessment systems have been utilized by 
researchers to demonstrate differences 
between fungicide treatments in field and 
greenhouse trials. In our opinion, disease 
assessment in product performance trials 
should be conducted utilizing standard 
a rea  diagrams t o  evaluate  disease 
intensity on a 0-100% scale. The use of 
standard area diagrams has been shown 
to be reliable (lo), and computer soft- 
ware is available to aid in training people 
to use these diagrams (1 I). Pathometry 

based on the Horsfall-Barratt rating 
system (1) is not endorsed by us because 
of the lack of experimental data con- 
firming the Weber-Fechner law of visual 
acuity under the practical conditions of 
disease assessment (5). Also, the 
Horsfall-Barratt scale limits the ability 
of the researcher to identify effective 
treatments ( I ) ,  because some of the most 
important data in a product performance 
trial would fall within a range of disease 
intensity of 0-15%. Category systems 
(1 = 1-25% of bottom canopy with 
symptoms, 2 = 26-50% of bot tom 
canopy with symptoms, etc.) should be 
avoided. Being discontinuous, such 
systems are too imprecise (4) and restrict 
assessments t o  ranges that  d o  not 
adequately describe differences among 
pesticide treatments. 

Other aspects of pathometry. Experi- 
ments involving product evaluations 
should take into account the crop and 
the complete epidemic. For example, 
assessment on a series of dates is more 
beneficial than a single rating at the end 
of the growing season. D a t a  from 
experiments should include information 
on the intensity of disease at each time 
of treatment, the crop growth stage at 
each treatment and assessment date, and 
the spatial distribution of disease in the 
experiment. Any benefits resulting from 
pesticide applications should be 
measured. Examples of information 
about benefits would be yield (as it 
integrates all impacts on the crop) and 
product quality (e.g., volume weight, 
fruit size). Apparent qualitative benefits, 
such as cropping system advantages 
(earlier harvest, better stubble crop 
establishment) or increased crop vigor, 
could also be noted. Finally, the opinion 
of the experimenter about the products 
under evaluation is important. 

Proposals for standardization. Inter- 
action of APS committees, such as those 
concerned with New Fungicide and 
Nematicide Data, Plant Disease Losses, 
and Industry, could result in flexible, 
acceptable guidelines to  standardize 
pathometry in product-evaluation trials. 
Inputs  f r o m  E P A  should also be 
considered in the development of systems 
for standardization. 

When working with university 
cooperators, an agribusiness should 
present the cooperators with a clear 
protocol and specific goals for each 
product-evaluation experiment. Gener- 
ally, work with commercial products 
proceeds in two phases: research, then 
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