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Introduction 
 
Sclerotinia stem rot (SSR) or white mold of soybean is caused by the fungus Sclerotinia 
sclerotiorum (Grau and Hartman, 1999).  In the temperate north central soybean production areas 
of the United States, SSR can be a significant yield limiting disease.  In seven growing seasons 
between 1996 and 2009, yield losses as a result of SSR where greater than 10 million bushels 
(270 million kg) per year (Peltier et al., 2012). Yield can be reduced 2-5 bushels per acre (133-
333 kg/ha) for every 10% increment increase in SSR incidence in soybeans at the R7 growth 
stage (Peltier et al., 2012).  These impacts on yield are significant and make SSR one of the most 
important diseases of soybean in the North Central U.S. 
 
Sclerotinia sclerotiorum survives in soil as specialized long-term survival structures called 
sclerotia.  Sclerotia can survive for many years in soil; therefore it is difficult to use crop rotation 
to control SSR.  Each sclerotium can produce one to several mushroom-like structures called 
apothecia (Grau and Hartman, 1999; Peltier et al., 2012).  Spores (ascospores) are borne on 
apothecia.  When weather conditions are conducive, spores are released from apothecia.  In 
soybean, infection occurs via flowers during bloom.  Incidence of SSR can be sporadic from one 
year to the next, and one field to another, because of specific environmental requirements 
necessary for infection.  In years where flowering coincides with canopy temperatures less than 
28°C (82°F) and extended periods of daily surface wetness (16 hr or more per day) SSR 
incidence and severity can be high (Grau and Hartman, 1999).  The sporadic nature of the disease 
results because these weather conditions must be present at the time of soybean flowering, if they 
are absent, then SSR is unlikely to occur.  Occasionally, secondary spread of SSR can occur via 
plant-to-plant contact (Grau and Hartman, 1999).  Sclerotinia stem rot incidence is often greater 
in fields with high yield potential resulting in a dense canopy and in situations where plants are in 
narrow rows and at high population.  In these instances, canopy humidity and wetness can be high 
thereby promoting increased incidence of SSR. 
 
Management of SSR includes the use of cultural practices such as reduced tillage, crop rotation, 
canopy management, irrigation management, weed control, and chemical control (Peltier et al., 
2012).  Chemical control of SSR can be variable.  Fungicides labeled for use on soybean for 
management of SSR have only limited mobility in the plant.  This means that they might only 
move a short distance into plant tissue or move upwards in the transpiration stream.  None of the 
compounds will move downward in plants (Mueller and Bradley, 2008).  Because of the limited 
mobility of these fungicides, thorough application coverage is critical in achieving good control 
of SSR.  Lack of good coverage is often a cause for inconsistent control using fungicides. Timing 
of application of fungicides is also critical in achieving good control of SSR with fungicides.  
Fungicides should be applied between the R1 and R3 growth stages of soybean.  Research has 
demonstrated that better control is often achieved when fungicide is applied at R1 (Peltier et al., 
2012).  A fungicide trial was established in 2013 to examine product efficacy and also timing of 
application of products. 
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Methods 

The trial was established at the Arlington Agricultural Research Station located in Arlington, WI. 
The soybean cultivar ‘24RR19’ was chosen for this study. Soybeans were planted on June 3, 
2013 in a field with a Plano silt loam soil (2 to 6 percent slopes). The experimental design was a 
randomized complete block with four replicates.  Plots consisted of 6 15-in. spaced rows, 21 ft 
long and 7.5 ft wide with 4-ft alleys between plots.  Standard soybean production practices as 
described by the University of Wisconsin Cooperative Extension Service were followed. 
Treatments consisted of a non-treated control, 20 fungicide treatments, and one herbicide 
treatment. Pesticides were applied using a CO2 pressurized backpack sprayer equipped with 8001 
TurboJet flat fan nozzles calibrated to deliver 20 GPA.  Pesticides were applied at growth stages 
R1, R3, or both.  Natural sources of pathogen inoculum were relied upon for disease. Plots were 
mist-irrigated for 5-10 minutes every hour between 8pm and 12am each day during growth stages 
R1 to R4. Disease was evaluated at growth stage R7 using the Sclerotinia stem rot severity index 
(DSI).  DSI was determined by rating 30 arbitrarily selected plants in each plot and scoring plants 
on a 0-3 scale: 0 = no infection; 1 = infection on branches; 2 = infection on mainstem with little 
effect on pod fill; 3 = infection on mainstem resulting in death or poor pod fill.  The scores of the 
30 plants were totaled and divided by 0.9.  Yield was determined by harvesting the center 4 rows 
of each plot using a small-plot combine.  All disease and yield data were analyzed using a mixed 
model analysis of variance (α=0.05).   
 

Results and Discussion 
Weather was very wet at planting and then turned hot and dry.  During flowering weather was 
cool and humid, which resulted in high levels of Sclerotinia Stem rot.  Plots treated with Aproach 
Prima 2.34SC at 6.8 fl.oz. (R1 growth stage), Domark 40 ME at 5.0 fl.oz. (R1 growth stage), 
Proline 480 SC 5.0 fl.oz. (R1 growth stage), Incognito 4.5FL at 20.0 fl.oz. (R1 growth stage), 
Priaxor 4.17SC at 4.0 fl.oz. (R3 growth stage), and Endura 70WG at 6.0 fl.oz. (R1 growth stage) 
followed by Priaxor 4.17SC 4.0 fl.oz. (R3 growth stage) had levels of Sclerotinia stem rot 
comparable to the non-treated check (Table 1). These treatments also typically resulted in the 
lowest yields in the trial with the exception of the Endura 70WG and Priaxor 4.17SC treatment.  
Lowest levels of Sclerotinia stem rot were recorded in plots treated with Cobra 2EC at 6.0 fl.oz. 
at R1.  However, yield in these plots was not comparable to the highest yielding plots which were 
treated with Endura 70WG at 8.0 oz. (R1 growth stage). Plots treated with two applications of 
fungicide or one application of Aproach 2.08SC at 9.0 fl.oz. (R1 or R3 growth stage) or one 
application of Proline 480SC at 3.0 fl.oz. (R1 growth stage) resulted in variable levels of 
Sclerotinia stem rot, which in some cases was significantly higher than plots treated with Cobra 
2EC.  However, these plots yielded as well as plots treated with Endura 70WG at 8.0 oz. 
 
Further analysis was performed to investigate timing of fungicide application (R1 vs. R3 
application) when using the fungicides Aproach 2.08SC and Priaxor 4.17SC. Pooled disease and 
yield means for these two fungicides were compared for the two timings using CONTRAST 
statements.  DSI was 23 points lower when fungicide was used at R1 vs. R3 (P=0.06).  This 
difference in DSI did not translate to any discernable difference in yield.  Despite this, fungicide 
use to control Sclerotinia stem rot should be targeted as early during the flowering period as 
possible.  By targeting the R1 timing, even a slight delay in application (due to weather or other 
issue delaying application) will be useful until the R3 growth stage.  After the R3 growth stage, 
the expected efficacy of any fungicide on Sclerotinia stem rot will be greatly reduced. 
 
 
 
 

Proc. of the 2014 Wisconsin Crop Management Conference, Vol. 53146 Proc. of the 2014 Wisconsin Crop Management Conference, Vol. 53



Table 1. Sclerotinia stem rot ratings and yield of soybeans treated with various fungicides or an 
herbicide. 

Treatment and Rate/Acre (Crop Growth Stage at Application) 

Sclerotinia 
Stem Rot 

DSI † Yield (bu/a) 
Non-treated Check ..............................................................................  77.5 ac ‡ 56.0 gy 

Aproach Prima 2.34SC 6.8 fl.oz. + Induce 90SL 0.25% v/v (R3) ......  85.6 a 58.0 fg 

Domark 40ME 5.0 fl.oz. + Induce 90SL 0.25% v/v (R1) ...................  67.0 acf 58.0 fg 

Proline 480SC 5.0 fl.oz. (R1) .............................................................  74.5 acd 58.7 eg 

Incognito 4.5FL 20.0 fl.oz. + Induce 90SL 0.25% v/v (R1) ...............   81.4 ab 62.3 dg 

Priaxor 4.17SC 4.0 fl.oz. + Induce 90SL 0.25% v/v (R3) ..................  74.2 acd 63.7 bg 

Domark 40ME 5.0 fl.oz. + Induce 90SL 0.25% v/v (R3) ...................  43.1 cgh 63.9 bg 

Priaxor 4.17SC 4.0 fl.oz. + Induce 90SL 0.25% v/v (R1) ..................  38.1 dfgh 66.1 bcg 

Endura 70WG 6.0 oz. + Induce 90SL 0.25% v/v (R1) .......................  29.7 fgh 66.6 bcg 

Cobra 2EC 6.0 fl.oz. + Induce 90SL 0.25% v/v (R1) .........................  6.4 h 67.4 bcdef 

Aproach 2.08SC 9.0 fl.oz. + Induce 90SL 0.25% v/v (R1) ................  37.0 dfgh 67.6 abdef 

Aproach 2.08SC 9.0 fl.oz. + Induce 90SL 0.25% v/v (R1) 
Aproach Prima 2.34SC 6.8 fl.oz. + Induce 90SL 0.25% v/v (R3) ..  65.8 acef 68.1 abdef 

Proline 480SC 3.0 fl.oz. + Induce 90SL 0.25% v/v (R1) ...................  33.2 fgh 69.0 abde 

Aproach 2.08SC 9.0 fl.oz. + Induce 90SL 0.25% v/v (R3) ................  42.0 cgh 70.1 abd 

Aproach 2.08SC 6.0 fl.oz. +Induce 90SL 0.25% v/v (R1, R3) ..........  45.0 bcg 71.4 abd 

Proline 480SC 3.0 fl.oz. (R1) 
Stratego YLD 500SC 4.65 fl.oz. (R3) .............................................  40.3 cgh 72.4 abd 

Aproach Prima 2.34SC 6.8 fl.oz. + Induce 90SL 0.25% v/v (R1, 
R3) ......................................................................................................  42.5 cgh 73.1 abd 

Aproach 2.08SC 9.0 fl.oz. +Induce 90SL 0.25% v/v (R1, R3) ..........  28.1 egh 73.9 ab 

Proline 480SC 3.0 fl.oz. (R1) 
Stratego YLD 500SC 4.0 fl.oz. + Induce 90SL 0.25% v/v (R3) .....  25.3 gh 74.0 ab 

Proline 480SC 5.0 fl.oz. (R1) 
Stratego YLD 500SC 4.65 fl.oz. + Induce 90SL 0.25% v/v (R3) ...  47.2 bcg 74.3 ab 

Endura 70WG 6.0 oz. + Induce 90SL 0.25% v/v (R1) 
Priaxor 4.17SC 4.0 fl.oz. + Induce 90SL 0.25% v/v (R3)  .............  48.7 ag 76.2 ac 

Endura 70WG 8.0 oz. + Induce 90SL 0.25% v/v (R1) .......................  38.6 dfgh 78.3 a 

LSD (α=0.05) 37.9 10.8 
†Sclerotinia stem rot DSI was generated by rating 30 arbitrarily selected plants in each plot and 
scoring plants with on a 0-3 scale: 0 = no infection; 1 = infection on branches; 2 = infection on 
mainstem with little effect on pod fill; 3 = infection on mainstem resulting in death or poor pod 
fill.  The scores of the 30 plants were totaled and divided by 0.9.  
 
‡Means followed by the same letter are not significantly different based on Fisher’s Least 
Significant Difference (LSD; α=0.05). 
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