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Introduction

Sclerotinia stem rot, caused by the fungus Sclerotinia
sclerotiorum causes yield reduction in soybeans in the upper-
midwest region of the United States and southern Canada 
(Grau, 2003).  The most effective way to manage this disease 
is by planting soybean cultivars that show high levels of 
resistance to colonization by S. sclerotiorum.  As of 2001, 28 
QTLs across 15 linkage groups were identified that confer 
resistance to S. sclerotiorum in known cultivars (Arahana et. 
al., 2001; Kim and Diers, 2000).  In addition, 68 plant 
introductions (PIs) were also identified as having high levels of 
partial resistance to Sclerotinia stem rot (Hoffman et. al., 2000).  
Through genotyping these PIs, it may be possible to find 
additional QTLs that confer resistance to this soybean 
pathogen.  

In this study, a population was developed with Kottman
(moderately susceptible) and PI391589A (high levels of partial 
resistance) as parents.  To identify the QTLs associated with 
partial resistance in PI391589A, the progeny lines were 
screened for resistance to infection by S. sclerotiorum, with the 
cotyledon assay (Dorrance, 2003; Vuong et al., 2004) and 
genotyped using simple-sequence repeat (SSR) markers. The 
primary objective of this study is to determine if any of the 
resistance QTLs found in this plant introduction are different 
from those that have been previously identified in current 
soybean cultivars.

Figure 1.  Screening for resistance to Sclerotinia with colonized oat 
grain in a growth chamber.  The percentage of dead seedling was 
measured when the susceptible check is 80 to 90% dead.

Materials and Methods

Plant material:  A BC1F2:5 population of 230 families 
was developed ousing Kottman x PI391589A as parents.

Cotyledon assay: Twelve to 15 plants were inoculated 
with S. sclerotiorum.  For each plant a hole was punched 
in the cotyledon, in the 1/3 closest to the stem and a 
colonized oat kernel placed in the hole.  Plants were 
placed in a mist chamber for 48 hrs at 20ºC.  Plants were 
then removed from the mist chamber and placed in the 
greenhouse for 24 to 48 hours and data was collected 
when the control plants (Williams 82) were 70 to 90% 
dead.  Inbred lines were treated as entries and for every 
15 entries 2 controls were also inoculated.  The
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Table 1. Statistical analysis to determine the association of the SSR marker with a 
resistance QTL for S. sclerotiorum. 

Table 1 continued next panel
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experiment was planted as a randomized complete block design 
with three replications in time.  Both an analysis of variance on 
the percentage of plants that die from Sclerotinia and a mixed 
models analysis to obtain the best linear unbiased predictor 
(BLUP) for each inbred line (Stroup, 1989) were completed.

Genotypic analysis.  113 of the 230 families have been 
genotyped with 53 SSR markers to date.  The PCR products 
were visualized on a 4% agarose gel (Ameresco, Solon, OH) 
(Figure 3).  For QTL detection a Kruskal-Wallis test (non-
parametric) and a mixed model ANOVA were performed using 
BLUP values as the dependent variable.

aMLG indicates major linkage group (Grant et al., 2002)
Denotes Sclerotinia QTL identified in previous studies (Arahana et al., 2001, Kim and 
Diers, 2000)
* Indicates significant at P<0.05.
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Figure 2.  Frequency distribution of the best linear unbiased predictors (BLUP) values for 
percentage of plants that die from Sclerotinia stem rot.  -10 are the lines that are highly 
resistant and 10 are the lines that are highly susceptible.  Data presented is from 3 
replications.   Family mean heritability estimates for this population was 0.29.

Figure  3. Visualization of PCR products with SSR marker Satt173

Conclusions

*In this cross, resistance to Sclerotinia sclerotiorum has a low 
heritability estimate.  This may be due in part to the type of assay 
and also that the two parents do not have very wide differences in 
resistance response to this pathogen.

*These preliminary data identified two QTLs on MLGs A1 
(Satt050) and G (Satt191) that contribute to resistance to S. 
sclerotiorum.  Satt191 was significantly associated with QTLs for 
resistance to S. sclerotiorum in 4 crosses, while Satt050 is 25cm 
distal to any previously reported QTL.
Two additional disease assays, field and cut stem, as well as 
genotyping the remaining families are in progress. 
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