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The theme of the 1986 annual meeting of The American Phytopathological Society was international cooperation. The objective
of the Tropical Plant Pathology and Postharvest Pathology and Mycotoxicology committees in cosponsoring this symposium
was to expose a wider APS audience to tropical plant disease problems. These papers emphasize how control strategies in
the tropics often require a blending of international insight and technology with local insight and hands-on experience.
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Control of many plant virus diseases
in the tropics is difficult for several
reasons. Virus-resistant or virus-tolerant
cultivars are not available for many
tropical crops, disease cycles are not
broken by killing winter temperatures,
virus and insect vector reservoirs are
present t h r o u g h o u t the year, a n d ,
typically, crops are grown in numerous
small plots over a wide area with little
isolation. We believe that cross protection is a strategy that can be used to good
advantage to selectively control virus
diseases of tropical crops.
It is not our purpose to justify the use
of cross protection. Basic criteria for
selection of cross protection as a disease
control strategy are well known, and we
assume these have already been considered (4). Two principal factors favoring
the use of cross protection are the
prospect of severe economic loss (usually
chronic) and the lack of other control
options. The main thrust of this paper
is on the various technical aspects that
must be considered when developing and
implementing a cross-protection program. We will use examples from some
of our current work on papaya ringspot
and citrus tristeza viruses to illustrate
specific points.
Papaya ringspot virus (PRV) is a
flexuous rod-shaped virus, a b o u t
750-850 nm long, that belongs to the
potyvirus group and is nonpersistently
transmitted by numerous aphid species
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(12). It is prevalent in nearly every
papaya-growing region and causes the
most destructive disease of papaya on
a worldwide basis. Our work on PRV
was started in anticipation of the virus
eventually spreading into Hawaii's
largest papaya-growing area, the Puna
district on the island of Hawaii, despite
the use of quarantine and eradication
measures to prevent its spread (16,17).
Citrus tristeza virus (CTV) is also a
flexuous rod-shaped virus but is about
2,000 nm long, belongs to the closterovirus group, and is transmitted semipersistently by several species of aphids
(1). It has caused tremendous damage
to citrus in many areas and is still of
major concern in every citrus-growing
region. Current cross-protection work
with CTV in Florida is in response to
increasing losses from CTV-induced
decline on sour orange rooted trees
(6,18). Florida growers are reluctant to
abandon sour orange as a rootstock
because of its cold tolerance and resistance to other diseases. Cross protection
is being used extensively in Brazil to
protect certain scion cultivars against
damage by severe isolates of CTV (9).
In Brazil, work was initiated after severe
economic losses had occurred and no
other control was found.

Cross Protection Defined
O u r working definition of cross
protection is "the use of a mild virus
isolate to protect plants against economic
damage caused by infection with a severe
challenge strain(s) of the same virus."
Three important points are evident in this
definition: 1) The foremost requirement
is the availability of a mild strain, 2) the
effectiveness of the mild strain is largely
evaluated by the economic benefit
derived by cross protection with this
strain, and 3) our definition does not

imply knowledge of the mechanism(s) of
cross protection. Although it is possible,
and indeed likely, that cross protection
would not restore crop production to the
level of virus-free plants, cross protection
is considered to be effective if the grower
gains significant economic benefit.
Ultimately, the farmer decides whether
cross protection is useful in a given
situation.
Ideally, cross-protection c o n t r o l
strategies should be developed before the
specific virus involved becomes a severe
problem in the region of concern. Time
is needed to identify and test selected
virus strains for mildness and protective
ability and t o test the necessary
oarameters for use of these strains. This
is especially true with perennial crops,
in which yield effects may take several
years to determine.
A cross-protection program can be
divided i n t o several interrelated
elements: 1) selection, 2) preliminary
evaluation, 3) pilot tests, 4) field
evaluation of mild strains, and 5) integration of cross protection into crop
management systems. Development of a
cross-protection research p r o g r a m
follows a logical sequence of steps. Each
step is a continuation of an experimental
process built on results obtained from
the previous step. Thus, objective and
realistic evaluation of each step is critical.
For example, one would not want to
make preliminary evaluations so stringent that strains that may be useful under
field conditions are unnecessarily
discarded. On the other hand, the test
must be stringent enough to indicate
effectiveness of the mild strain under field
conditions.

Selection of Mild Strains
This is perhaps the most crucial and
difficult step to accomplish in a cross-

