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Assessing the Risk and Potential Impact
of an Exotic Plant Disease
The policy of the United States is to
protect its agricultural capability against
damage resulting from the introduction
of foreign plant and animal pests without
unnecessarily restricting the international movement of people or commodities. One of the primary missions of the
USDA-ARS Foreign Disease-Weed
Science Research Unit (FDWSRU) at
Frederick, Maryland, is to carry out this
policy, including identifyingforeign pests
of crops that are important in American
agriculture and assessing the potential
damage that those pests could cause if
introduced into the United States. The
mission is called "pest risk analysis" and
consists of risk assessment (scientific estimation of the likelihood and magnitude
of establishment of a given pest risk) and
impact assessment (estimation of the consequences of establishment of the pest).
Risk andysis for foreign pests requires
the availability of as much information
as possible o n the organism and its interactions with the environment. Obviously,
foreign pests that are under quarantine
cannot be tested in the fieId in the United
States to obtain direct measures of their
capacity to cause damage under U.S.
conditions. This poses a dilemma in developing a quantitative assessment in the
absence of adequate information and
technology ta fill the knowledge gaps (8).
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This dilemma is common for impact
assessment in other biological disciplines
(2,8) and limits most assessments to the
qualitative state (1,9,17). A universally
acknowledged body of theory and methodology in biological impact assessment

needs to be developed (8).
Soybean rust, caused by Phakopsora
pachyrhizi Syd. & P. Syd., is a major
disease of soybean (Glycine max (L.)

Merr.) in tropical and subtropical areas
(5,21), Many countries have reported
substantial yield losses to soybean rust
(S), and the damage is increasing (21).
Even though soybean rust has not been
found in the United States, we must not
ignore it, because more soykans are
produced in the United States than in
any other country in the world. The history of plant pathology documents many
cases of grave econombc and social impacts from plant diseases caused by pathogens introduced into areas where they
were not previously found.
During the last 15 years, the FDWSRU has used soykan rust as a model
disease for risk and impact assessment.
Our risk analysis of soybean rust is based
on data from comprehensive research
programs. At least 27 papers about this
disease have been published by FDWS R U in respected journals. Our experiences and the methods we use can be
applied to other plant diseases and to
development of biological impact assessments in other disciplines. In this paper,
we review the soybean rust research conducted during the past decade, describe
approaches and methodology applied in
the risk analysis, and discuss the implications for biological impact assessment
in general.

The Project
Study of soybean rust at FDWSRU
began in the early 19709. In 1976, the

first report of soybean rust in Puerto
Rico accentuated the threat of this pathogen to U.S. soybean production, and
out risk analysis at FDWSRU started
that year. The project can be considered
in two phases of information flow (Fig.
I). The first phase involved assessment
of the source of the threat, the epidemiology, and the crop Iosses based on data
from research in the containment faciiity
and in field locations in Asia. The second
phase involved analysis and integration
of the information obtained and quantification, through modeling, of potential
effects of the disease on soybean yield
and economic returns in the United
States.

Phase One: Assessment
Assessment in the containment t a d ity. Outside their endemic areas, exotic

pathogens can be studied safely only in
containment. The FDWSRU1s facility
represents the highest level of eontainment for plant pathogen research (15).
I n this facility, we can safely and emciently study plant pathogens of any type
from any geographic area at any time.
We can compare collections of pathogens
from different parts of the world side by
side under the same conditions (15). We
designed our studies of soybean rust in
the containment facility to answer two
questions: Do soybean rust populations
in different parts of the world represent
different threats to the United States?
And how would these populations respond to climate cond irions in the United
States?
To answer the first question, isolates
from a11 over the world, including South
America. Australia, Indonesia. India,
and Taiwan, were grown simultaneously
in separate areas of the containment facility for comparison. Bonde and Brown
(3) found that spores of isolates from

