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Latent Infection
of Soybean Plants and Seeds
by Fungi
Latent infection of plants by pathogens has been recognized for many years
and is often considered one of the highest
levels of parasitism, since the host and
the parasite coexist with minimal damage
to the host. Verhoeff (33) stated that a
true latent infection must involve a parasitic relationship that eventually induces
symptoms. Agrios (1) defined latent infection as the state in which a host is
infected with a pathogen but does not
show symptoms. Latent infection persists
until signs or symptoms are prompted
to appear by environmental or nutritional conditions or by the stage of maturity of the host or pathogen (1). Thus,
every pathogen, except necrophilic types,
has a latent period in which it ramifies
host tissues and begins to cause changes
in the host's physiology. When biochemical changes become so severe that all
or most of the local resources are diverted
to the pathogen or toxic by-products are
formed, the affected host tissues become symptomatic. One expects that continued conversion of host resources to
those of the parasite would eventually
result in stunting of the host.
Latent infection might be regarded as
a type of tolerance or resistance to certain pathogens, where the parasite finds
the internal environment unsuitable for
growth and multiplication. Such resistance or tolerance prevents rapid multiplication of microorganisms that reach
the plant interior (24). Latent infection
is important in the epidemiology and
control of plant diseases and also in
breeding for resistance or tolerance to
a pathogen. An understanding of latent
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infection contributes to development of
effective control measures, as does an
understanding of penetration, colonization, disease expression, and yield losses.
Latent periods of infection have been
described in a variety of host-pathogen
interactions. A "latency period" has been
defined as the time required from infection to subsequent production of inoculum (34) and as the time between lesion
formation and sporulation (31). These
definitions are inadequate because they
apply to sporulating fungal pathogens
and not to fungal mycelial growth and
establishment o r to nonsporulating
fungi, bacteria, mycoplasmalike organisms, spiroplasmas, nematodes, viroids,
and pathogens that cause symptoms
before inoculum production. In this article, the latent period is considered as
the interval from infection to display of
macroscopic symptoms, or a "prolonged
incubation period." The latent period
usually ends when the plant is under
stress, or begins to senesce, or is killed
by any number of causes.
All who work with soybeans (Glycine
max (L.) Merr.) in the field have observed that plants severely damaged or
killed by an abiotic factor may show
symptoms or signs of disease caused by
a biotic agent. Such plant damage is often
attributed to the pathogen inducing the
most conspicuous symptom, when actually other factors may have caused plant
destruction or death. For example, soybean plants killed anytime during the
growing season may show symptoms of
anthracnose or charcoal rot, since both
fungi causing these diseases infect soybean plants early in the season and
remain latent until colonized plants become stressed.
Soybean plants sprayed with benomyl
in the field tend to remain green longer
than unsprayed plants (25,27). This phenomenon, attributed to delay in seneqcence, is largely due to the fungistatic
activity of benomyl on fungi causing

latent infection and delayed symptom
development. Enhancement of yield and
seed quality has been attributed to the
use of benomyl sprays when soybean
plants are stressed or harvest is delayed.
These observations provide indirect evidence that latent infection by fungi does
adversely affect soybeans. However, the
actual effects of pathogens on infected
tissues or on the plant during the latent
period are virtually undetermined, especially in soybeans.
Latent infection in soybeans is the
association or colonization of tissues by
the pathogens for a prolonged period
without visible symptoms. Soybeans
have developed mechanisms, not yet understood, that arrest or delay the progress of many microorganisms reaching
internal tissue during the plant's vegetative and early reproductive stages (i.e.,
latent infection).
Most fungal and viral pathogens of
soybean seedlings, plants, pods, and
seeds have an asymptomatic or latent
period after infection or colonization.
Less research has been done on latent
infection by bacterial, viral, and nematode pathogens than by fungal pathogens
of soybeans. Of more than 100 organisms
known to infect soybeans, only about 35
are economically important (27). Of
these, at least 10-15, including bacteria
and fungi, cause disease in which an
extended latent period separates pathogen introduction and symptom expression. The latent period may be several
weeks. No definitive studies have been
done on the effect of latent infection by
any pathogen on soybean development,
growth, or yield.

Detection of Latent lnfection
Bioassay and histological methods as
well as serological techniques can be used
to detect latent infection in soybeans.
Bioassay of soybean tissues usually involves the incubation of surface-steril-

