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Phomopsis Seed Decay of SoybeansA Prototype for Studying Seed Disease
Every population of soybean I Glycine
max (L.)Merr.) seeds potentially carries
a wide variety of microorganisms. This
potential microcosm of rntcroorganisrns
includes fungi and bacteria, some of
which can cause disease in soybean plants
and seeds. Seed populations and individual seeds within a population may
vary among themselves in the type and
number of microorganisms they carry.
Most pathogenic fungi, such as species
of Alternuria, Cercospora. Collero(richurn, Eusariurn, Nematospora, and
Phomopsis, colonize or infect soybean
seeds prior to harvest (3 1). Generally, we
consider the seed diseases caused by
Phornopsis to result in greater loss in seed
quality in IlIinois than any of these other
fieId-infecting fungi.
Phomopsis seed decay is one of several
ubiquitous soybean diseases caused by
mernbers of the Diaporthej Phomopsis
complex ( 1 2,22,28,3 I). Although all
members of the complex are seedborne
in soybeans, the primary cause of
Phornopsis seed decay is P. Iongicolla
T.W.Hobbs (12). Endemic throughout
all soybean-growing areas in the United
States and the world, this complex probably has been studied more thoroughly
than many other seed diseases of largeseeded legumes caused by field fungi.
Pathogens in this group also can infect
hosts other than soybeans. Phomopsis
isolates pathogenic to soybeans have
been isolated from seeds of other largeseeded legumes, including a w k i bean
(Vigna onplaris (Willd.) Ohwi & H.
Ohashi), broad bean ( Vicia faba L.),
cowpea ( Vigna unguiclrla~a(L.)Walp.),
French bean (Phaseolus vulgoris L.),jack

bean (Canavalia ensformis (L.) DC.),
lima bean (Phaseolus I m t u s L.), mung
bean ( Vigna radiata (L.) R. Wilcz.). pea
(Pisum soiivum L,), and scarlet runner
bean ( Phaseolus coccineus L.) ( 1,4,5,17).
Phomopsis seed decay in soybeans can
thus serve as a prototype for studying
Phomopsis diseases in seeds of these and
other crops.
Research on Phomopsis soybean seed
decay began at the University OF lllinais
at Urbana-Champaign in 1969 and has
involved personnel in the departments of
Plant Pathology, Agricultural Engineering, Agricultural Economics, Agronomy,
and Food Science and the Illinois Crop
Improvement. Association, Inc. ([CIA),
Champaign. This article summarizes the
research done primarily in Illinois on the
disease and its causal agent,

Symptoms
Severely infected soybean seeds are
shriveled and elongated, and their coats
are cracked and appear whitish and
chalky (Fig. 1) (30,3 1). SevereIy infected
seeds may not germinate or may have
delayed germination. Seeds may be
infected and not show sympkorns (17,29).
A paraquat treatment cannot induce

symptoms of P. longicolh infection a n
asvm~tomaticseeds as it can on other
inieckd soybean tissues (29). Bath syrnptomatic and asymptomatic infections can
result in pre- and postemergence
damping-off and, under environmental
conditions favoring early disease derelopment, can result in significant reductions of yield (23). The fungus can also
become systemic but fail to induce symptoms in seedlings from infected seeds
( 1 7.29).
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Phomopsjs seed decay is endemic in
Illinois, with incidence varying from year
to year. We have estimated the occurrence of Phornopsis seed decay each year
since 1969 (Fig. 2), From 1969 to 1974,
the occurrence of Phomopsis from

surface-sterilized soybean secds was
recorded from seed lots colbected at
random from various locations within
the state (3). Beginning in 1975, and every
year since, the ICFA has recorded the
occurrence of Phomogsis on over 8,000
soybean seed lots eligible for certification
each year. A detailed study was done
during 1975-1977 uslng lCIA data on
the occurrence of Phomopsis seed decay
in Illinois by county (Fig. 3) 126). The
incidence of Phomopsis seed decay
varied between years and among counties
for any single year. Levels of disease were
always highest in counties bordering
major waterways, such as the Illinois,
Mississippi, Ohio, and Rock rivers.
regardless of rainfall, and throughout
soyhean-growing areas with abundant
rainfall. These findings supported reports
that abundant moisture and heavy dews
were important in disease development
( 15.35). We found that incidence of the
disease was higher in soybeans grown In
river or stream bottomland or near large
lakes in FHinois, where prolonged heavy
dews and fogs are common.
Durlng 1970, 1972-1977, and 1984t 9R7, thc incidence of Phomopsis seed
decay exceeded 2. I%, a threshold at
which grain buyers discount the price
paid for soybeans and at which losses
to the disease can be measured economically. This threshold was used to
estimate the losses Ior 1984- 1987 (Table
1). This threshold is low, since significant
effects on germination and emergence are
apparent only when levels of Phomopsis
exceed 20% (3,331. An economic threshold has not been established far the level
of infected seeds used for value-added
products. In addition to reduclng grain
quality, Phomopsis was the only one of
nine fungal genera isolated from soybean
seeds shown to reduce seedling emergence under both laboratory and field
conditions (21,24).

Epidemiology
P. Iongicallo overseasons as dormant
mycelia in infected seeds and in soybean
and other host debris (3 1). Symptoms
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