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Background:  
Phoma sclerotioides, causal agent of brown root rot (BRR), is a soil-borne fungus causing root and 
crown rot of alfalfa, other perennial legumes, and overwintering grasses.  Primarily active during late 
winter and early spring (Cormack, 1934), it is associated with yield loss, winterkill, slow emergence 
from winter dormancy, and stand decline of alfalfa (Berkenkamp et al., 1991, Hollingsworth et al, 
2003) and with winterkill of grasses (Larsen et al., 2007). 
 

Brown root rot was first detected on alfalfa in the eastern United States in 2003 in Northern New 
York in Clinton County.  The results of subsequent surveys of alfalfa production fields suggest that 
BRR may be a serious factor impacting the health and persistence of alfalfa in the region.  Brown 
root rot was found on a high percentage of plants in many fields, and most of the lesions caused by 
the disease progressed into the cortical (internal) tissues of roots and crowns (Wunsch et al., 2007).   
In 2014, brown root rot was confirmed in an alfalfa trial in Ithaca, NY, and was unofficially noted as 
responsible for stand decline at a farm in Lewis County, NY (Figure 1, 2). 
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 Figure 1:  Brown root rot symptoms on  Figure 2:  Stand decline in field that  

alfalfa plant from Lewis County, spring  tested positive for brown root rot,  
2014. Photo: J. Hansen    spring 2014. Photo: J. Hansen 

 
No management tools currently exist for BRR for New York growers facing the severe effects brown 
root rot can have on alfalfa yields. Peace, a BRR-resistant alfalfa cultivar, performs poorly in NY, as 
it is highly susceptible to other alfalfa root rots common in NY and it is not adapted to the 
Northeastern U.S.  Crop rotation is not an effective alternative; P. sclerotioides produces resting 
structures that can persist extended periods in the soil without a suitable substrate (Cormack, 1934), it 
has a very broad host range, and it can survive on organic matter in the soil (Davidson, 1990).  
 
In Saskatchewan fields with heavy BRR disease pressure, BRR-resistant alfalfa cultivars yielded 40 
to 65 percent higher than BRR-susceptible cultivars (second and third production years, three cuts per 
year); alfalfa cultivars with moderate BRR resistance yielded 23 to 43 percent higher than BRR-
susceptible cultivars (Berkenkamp et al. 1991).

 
Significant variability in BRR resistance has been observed among alfalfa cultivars grown in 
Saskatchewan and in Wyoming (Berkenkamp et al., 1991; Hollingsworth et al., 2005).   
 
On May 9, 2009, a field plot trial was planted at the William H. Miner Agricultural Research Institute 
at Chazy, NY, to determine whether currently-available alfalfa cultivars adapted to the Northeastern 
U.S. have any resistance to BRR.   
 
In May 2012, significant ice sheeting had killed about 90% of alfalfa plants in the BRR trial (third 
production year) and about 25% of plants in an alfalfa cultivar trial (first production year) at Chazy. 
The research goal of the BRR project at that time was revised to develop alfalfa populations from the 
surviving plants in the BRR trial, rather than compare yields of cultivars.  Six cultivars from the 
Cornell Alfalfa Breeding Program that are currently or have been recently marketed in NY were 
entries in the BRR trial.  On June 14, 2012, stem cuttings were taken from surviving plants in each of 
the six Cornell cultivars from both the inoculated and not inoculated plots.  In 2013, the second 
synthetic generation seed was produced and was planted in a plot trial in spring 2014 at Chazy. 
  
Methods:   
The alfalfa BRR resistance trial was planted in spring 2014 at the William H. Miner Agricultural 
Research Institute at Chazy, NY.  Sixteen alfalfa populations were planted (trial entries) and the trial 
entries were replicated six times.  The trial established well in 2014, but data were not collected in the 
seeding year.  In 2015 the trial was harvested for dry matter yield comparisons of the selected and 
base populations (Figure 3).  Herbicides and insecticides were applied as needed.  
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Figure 3:  Harvesting brown root rot alfalfa trial at Chazy, NY, late August 2015. Photo:  J. 
Hansen 
 
The trial entries were six cultivars from the Cornell alfalfa breeding project: Guardsman II, N-R-Gee, 
Seedway 9558, Ezra, Regen, and Oneida Ultra, and the corresponding selected populations that were 
developed from the 2009 trial plots that were not inoculated with BRR, the corresponding selected 
populations that were developed from the 2009 trial plots that were inoculated with BRR, and two 
Western alfalfa cultivars selected for resistance to BRR (Peace and Lander).  
 
The selected populations were combined over related genetic backgrounds such that selections of 
Guardsman II and N-R-Gee were combined and Ezra and Regen were combined.  The trial data were 
analyzed as a randomized complete block design and the least significant difference at P<0.05 was 
used to determine statistically-significant differences among the trial entries.   
  
Results: 
The 2014-2015 winter temperatures were extremely low, particularly in February (about 15 degrees F 
below normal). Following the extremely cold winter months, the spring months from March to May 
2015 had about normal temperatures, but precipitation was 50 to 75% of normal.  From June to 
August the temperatures were around normal, but precipitation was 150 to 200 % of normal.  From 
September to November the temperatures were 3 to 5 degrees higher than normal and precipitation 
was 75 to 100 % of normal.   
 
Dry matter yields averaged 2.05 tons per acre dry matter over three harvests.  Yields were quite low 
and this was possibly due to the wet soil conditions during the growing season, as well as stand 
reduction due to extremely low temperatures in the winter. Percent stand averaged over the trial was 
62% in mid-May 2015. 
 
Of the 16 trial entries, six populations were in the highest-yielding group (Table 1).  The highest-
yielding group consisted of six of the eight populations developed from the trial planted in 2009 that 
winterkilled in 2012.  However, four of the six populations were selections from the plot areas that 
were not inoculated with BRR.  The remaining two populations were selected from the inoculated 
plot areas.   
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Table 1: First production-year yields and visual estimate of percent stand for the alfalfa BRR 
resistance trial planted at William H. Miner Agriculture Research Institute, Chazy, NY, in 
spring 2014. 

 
 
From Seedway 9558 and Oneida Ultra, both of the respective populations developed from the 
inoculated and the uninoculated areas were in the top-yielding group.  None of the base populations 
or cultivars were in the top-yielding group. The cultivars that were selected in the West for resistance 
to BRR were not in the top-yielding group.  Peace and Lander were developed for resistance to P. 
sclerotioides from biotype 1, however the fields at Chazy have biotypes 1, 2, 3, and 5.  Thus the 
resistance to BRR in Peace and Lander does not seem to be sufficient for NNY.  
 
Conclusions/Outcomes/Impacts:   
Although the trial was quite low yielding, there were significant yield and stand differences among 
the alfalfa populations and cultivars.   
 
The highest yielding alfalfa populations were the populations developed from plants propagated from 
the surviving plants from the 2009 trial that winterkilled in 2012.   
 
The populations in the top-yielding group were mostly from the areas of the field that was not 
inoculated with BRR.  However, these populations may have some resistance to BRR since the fields 
at Chazy were found to have BRR organism in the soil prior to field inoculation of some parts of the 
field in 2009.   
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Outreach:   
The 2014 trial results were shared at the Cornell Cooperative Extension In-Service Meeting on 
November 3, 2015.  
 
Next Steps: 
This alfalfa yield trial will be harvested in 2016 and beyond, as funding allows, or until results are no 
longer useful.  The trial results will give researchers and growers information about alfalfa survival in 
fields with BRR and under Northern New York growing and climate conditions.  
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