
Sudden death syndrome (SDS) of soybean can be found in 
fields around the Midwest but still has limited distribution in 
Ohio.  Yield losses associated with SDS in Ohio have been 
highly variable depending on the timing and severity of the 
initial infection, subsequent weather conditions, timing of 
defoliation, and the level of soybean cyst nematode (SCN) 
infestation in the field.    
 
Causal Organism 
Sudden Death Syndrome is caused by the fungus 
Fusarium virguliforme (formerly Fusarium solani f. sp. 
glycines). In addition to soybean, this pathogen can infect a 
variety of other hosts including: alfalfa, pinto and navy 
beans, white and red clover, and pea.  Asymptomatic hosts 
include corn, wheat, rye grass, pigweed, and 
lambsquarters. Fusarium virguliforme is soil borne and can 
be spread easily through soil movement.  It overwinters as 
chlamydospores; structures that survive in the soil for 
years.  When the fungus colonizes the roots, a toxin is 
produced.  This toxin moves up to the leaves through the 
xylem and results in the characteristic foliar symptoms. 
Soybean fields with SDS are often associated with soybean 
cyst nematode (SCN) and this is especially true for Ohio.  

Though F. virguliforme can independently infect soybean, 
the presence of SCN increases the severity of SDS.  
Fusarium virguliforme was also found in and on SCN cysts, 
providing some evidence that the fungus may travel with 
the nematode between locations. 

Symptoms and Signs  
Symptoms of SDS affected plants commonly occur in the 
crown, roots, and foliage. Most often, the symptoms will 
begin at flowering as small yellow chlorotic spots between 
the veins on the upper leaves of the plant (Figure 1).  As 
the spots increase in size, the spots will merge and develop 
into brownish-tan lesions with a bright yellow halo.  These 
lesions continue to expand rapidly between the veins until 
the leaflet becomes entirely necrotic (Figure 1 and 2).   At 
that point, the leaves will drop, leaving the petiole still 
attached to the stem. Foliar symptoms are most intense 
during pod-fill. These symptoms can occur in fields with 
high levels of inoculum as early as the vegetative stage, but 
most often occur near the middle pod-fill stages (R3-R4). 
Midsummer rains will favor growth and development of 
fungal reproductive structures. Characteristic blue-green 
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Figure 1. On the left, early foliar symptoms on young (V3-V4 growth stage) 
soybean.  Note yellow spots, irregular in shape scattered over leaf. On the 
right, close up of severe symptoms, necrosis (browning) of the area 
between the veins. 
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Figure 2. Symptoms on a susceptible variety compared to varieties with 
resistance to SDS at the R6 growth stage. 
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spores are sometimes visible on the tap root when soil 
moisture is high (Figure 3). When conducive disease 
conditions occur, pod abortion may also result. Foliar 
symptoms may appear similar to those caused by brown 
stem rot (BSR).  In order to differentiate between the 
diseases, split the base of the stem. BSR will cause the pith 
to turn tan to dark brown, while an SDS affected plant will 
retain a white pith. It should be noted that there are 
situations where both pathogens have been recovered from 
the same plants.  
 
Disease Cycle 
Spores of F. virguliforme overwinter in the soil from previous 
years. Due to the persistence of the fungus in the soil, large 
areas of the field may remain infested even when non-host 
rotation is implemented. Soon after planting, under 
favorable environmental conditions, this fungus will start 
colonizing the roots of the young seedlings. Between R1 
and R6 growth stages the fungus will deeply colonize the 
roots and start producing toxins. At this stage, foliar 
symptoms will appear. Symptoms start with light interveinal 
chlorosis that will become necrotic. As the plant approaches 
maturity, leaves and pods will drop. The infected roots 
contains hundreds of spores that will serve as inoculum for 
the following years. Higher yield losses occur when disease 
develops early in the season, usually as a result of heavy 
spring rains.	
 
 
 
Disease Management 
Several factors make managing SDS challenging. These 
include planting under cool soil temperatures, using fields 
where SCN is present, and planting in compacted and 
poorly drained soils. However, several agronomic practices 
can help manage this disease and reduce yield loss.  
 
Seed treatments: There are fungicides available for seed 
treatment for both SDS and SCN. Consult with your local 
extension educator and the current fungicide list (Ohio 
Soybean Diseases) to identify which seed treatments may 
work well in your system. 
 

Plant Resistant Varieties: Use high-quality seed with 
resistance to both SDS and SCN.  Resistant varieties 
should always be used in fields with history of these 
diseases. Resistance to SDS is quantitative, meaning 
different varieties will show varying levels of resistance. To 
measure this resistance, each company will have their own 
rating scale to measure the level of resistance found in 
each variety. Typically the ratings are on a scale from 1-9 
where 1 may indicate highly susceptible and 9 may be 
excellent resistance or the reverse. Rating systems are 
particular to each company, so be sure to identify the 
meaning of each rating before selecting  varieties for the 
season.   
 
Plant when soils are warm:  SDS is most severe when 
soybean is planted in cool (<60°F), wet soils and has 
delayed emergence.  Planting later in the spring when soils 
are warmer can help slow or eliminate SDS infection. As 
soybeans mature, plants become less susceptible to 
infection. As with SCN, if a field has a history of SDS, try to 
plant and harvest it last in order to minimize spread 
between fields.  Planting earlier maturing varieties is also 
thought to reduce the impact of this disease. 
 
SCN management: In many instances, fields in Ohio with 
SDS also have measurable levels of SCN.   Crop rotation 
with a non-host or less susceptible host is ideal to reduce 
populations of SCN. However, corn, ryegrass, and wheat 
may serve as asymptomatic hosts of F. virguliforme.  
Monitor SCN populations by sampling and submitting soil 
for SCN counts (See SCN Fact Sheet).    
 
Improve Drainage: Wet soils provide a conducive 
environment for F. virguliforme.  In order to reduce the 
incidence and severity of SDS, improve drainage either 
through the use of drainage tile or tillage. 
 
Reduction in soil compaction: SDS is often found in the 
areas of the field that are most compacted such as field 
edges and lanes.   

Useful References 
 
Crop Protection Network 
https://cropprotectionnetwork.org/encyclopedia/soybeans/
stem-diseases/sudden-death-syndrome/ 
  
NSCSRP-Plant Health Initiative 
http://www.planthealth.info/sds_basics.htm 

Figure 3. Blue-green spores (conidia) located on the taproot. Picture 
courtesy of Jeff Stachler, County Educator, Auglaize County 
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