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Phoma sclerotioidesausal agent of brown root rot (BRR), is a soitre fungus
causing root and crown rot of alfalfa, other perahlegumes, and overwintering grasses.
Primarily active during late winter and early sprifCormack, 1934), it is associated with
yield loss, winterkill, slow emergence from wintgsrmancy, and stand decline of alfalfa
(Berkenkamp et al., 1991; Hollingsworth et al., 2Dand with winterkill of
overwintering grasses (Larsen et al., 2007).



BRR was first detected in the eastern United Siat@903 in Clinton County,

NY on alfalfa. The results of subsequent survdyafalfa production fields conducted
in Clinton County in 2004 and in New York, Vermartd New Hampshire in 2005
suggest that BRR may be a serious factor impatti@dnealth and persistence of alfalfa
in the region. BRR was found on a high percentdg#ants in many fields (Wunsch et
al., 2007), and most of the lesions caused byigeade progressed into the cortical
(internal) tissues of roots and crowns (WunscH.e2806; Wunsch et al., 2007). The
BRR incidence observed in New York, Vermont and Nbampshire is similar to that
observed in Saskatchewan, Canada (Wunsch, unpetijisithere the disease has long
been recognized as a serious problem for alfatidypstion.

BRR can have severe effects on alfalfa yieldsSdakatchewan fields with heavy
BRR disease pressure, BRR-resistant alfalfa pradvedds 40 to 65 percent higher than
BRR-susceptible alfalfa (second and third produnctiears, three cuts per year); alfalfa
moderately resistant to BRR produces yields 23tpefcent higher than BRR-
susceptible alfalfa (Berkenkamp et al., 1991).

No management tools currently exist for BRR in Néwvk. Peace, the BRR-
resistant alfalfa variety grown in Saskatchewan Alte@rta, performs poorly in New
York; it is highly susceptible to other alfalfa root rotsrgsoon in New York, and
preliminary results suggest that it is also highigceptible to some New York strains of
P. sclerotioides.Crop rotation is not an effective alternatitfe;sclerotioidegproduces
resting stuctures that can persist extended penottie soil without a suitable substrate
(Cormack, 1934), anH. sclerotioidegan survive on organic matter in the soll
(Davidson, 1990).

Significant differences in BRR resistance have bagserved among alfalfa
varieties grown in Saskatchewan and in Wyoming kBekamp et al., 1991,
Hollingsworth et al., 2005). If significant diffences in BRR resistance are also
observed among alfalfa varieties grown in New Yadtoption of the most resistant
varieties by growers in fields with high BRR presswould be expected to increase
forage yields. The most resistant varieties waldt serve as sources of BRR resistance
for alfalfa breeding.

P. sclerotioidess a recognized pathogen of certain overwinteriragges and
cereals (Larsen et al., 2007; Smith, 1987), amslfrfequently the predominant fungus
isolated from diseased roots of perennial grags#®ei early spring (Davidson, 1990).
However, pathogenicity d?. sclerotioidego forage grasses has never been studied. If
there are significant differences in susceptibilty?. sclerotioideamong forage grass
species, use of the most resistant grasses in raik@th-grass stands may reduce the
inoculum density oP. sclerotioidesvithin such stands, thereby minimizing losses of
alfalfa to BRR in the stands.

Replicated field experiments were establisheti@WV.H. Miner Institute in
Chazy, NY and at the Cornell Baker Research FarWillsboro, NY to test the relative
susceptibility of 11 alfalfa varieties to BRR. Nialfalfa varieties commercially
available in New York were tested: 54V46 (Piong86)lL HY (Preferred Seed),
Guardsman 1l (Seedway), Mariner Il (Allied SeedgGen (Seedway), Oneida Ultra



(Seedway), Seedway 9558 (Seedway), Starbuck (Ridksend WL 347 LH (W-L
Research). Two additional varieties, Peace (Raswr Seeds) and Vernal (University of
Wisconsin), were included as resistant and sudadepthecks. The field experiment in
Chazy was seeded in May 2006 and inoculated ineGepr 2006; the experiment in
Willsboro, NY was seeded in May 2007 and inoculaeseeding. Each plot included
five replicates. A third field experiment (not filed by NNYADP) was established in
Bath, NY in May 2006 and inoculated in October 2006

In April and May 2008, 125 plants of each varieigre collected from each plot
and assessed for BRR in the laboratory. A plastevdy considered positive for BRR if
P. sclerotioidesvas successfully isolated from a root or crowndesilncidence of BRR
was recorded.

Susceptibility of perennial forage grassePiaclerotioidesvas assessed with a
combination of surveys of production fields andlicgted field experiments. Three
production fields seeded to perennial forage gsass&ee sampled in each Clinton, Essex,
Franklin, Jefferson, Lewis, and St. Lawrence Castil0 to 36 plants were sampled per
field. Bromegrass, tall fescue, orchardgrass, oeedry, and timothy were collected, and
all stands were at least two years old. The fialdee randomly selected, and none had
previously been evaluated for brown root rot oli#f. Replicated field experiments
evaluating the susceptibility of bromegrass, tadldue, orchardgrass, reed canary,
perennial rye, and timothy . sclerotioidesvere established at the W.H. Miner
Institute in Chazy, NY and at the Cornell Baker &ash Farm in Willsboro, NY in
August 2007. Uninoculated (plants exposed onlyaiiveP. sclerotioidepopulations)
and inoculated (plants exposed to elev&tedclerotioidepopulations) treatments were
evaluated. In April 2008, 24 to 36 plants of egcdiss species were collected from each
treatment (inoculated or uninoculated) and assdsseadfection byP. sclerotioidesn
the laboratory. The roots were washed and vis@abessed for root rot severity, and
isolation ofP. sclerotioidesvas attempted for each root. Incidence of infechgP.
sclerotioidesand incidence of winterkilled plants were recorded.

Alfalfa variety trial

Results of the replicated alfalfa variety trialfetied by location. In Bath,
Guardsman 1l, 361 HY, WL347 LH, 54V46, Oneida Ultsdarbuck, and ReGen were
significantly more resistant than Peace in 2007 goly Starbuck was significantly more
resistant in 2008 (Table 1). In Willsboro, Pea@swignificantly more resistant than
Starbuck, 361 HY, and Guardsman ll, the oppositetait was observed in Bath (Table
1). In Chazy, ReGen was more resistant than WILHIAnd Peace in 2007, but no
statistically significant difference was observedoag these varieties in 2008 (Table 1).

The variable results from the variety trials wekelly caused by genetic
differences among isolates Bf sclerotioides Research conducted in the last year
indicates thaP. sclerotioidess represented by at least four biotypes in NewkYdn
Bath, only biotype 5 is present. In Chazy, biog/fie2, 3, and 5 are present, and
biotypes 1 and 5 predominate. In Willsboro, bietyd, 3, and 5 are present, and biotype
1 predominatesP. sclerotioidessolates of local origin were used to inoculate fihats;




isolates of biotype 5 were used in Bath and Chaagl,an isolate of biotype 1 was used
in Willsboro.

The variety trials suggest that resistance to BRf differ byP. sclerotioides
biotype. In previous research conducted in Wyomwith P. sclerotioidediotype 1,
Peace was resistant to BRR. Likewise, in WillsharbereP. sclerotioidediotype 1
predominates and an isolate of biotype 1 was useithdéculation, Peace was the most
resistant. In Bath, however, where oRlysclerotioidediotype 5 is present and an
isolate of biotype 5 was used for inoculation, RReaas consistently one of the most
susceptible varieties. In Chazy, where both biesyp and 5 are common and biotype 5
was used for inoculation, Peace was one of the sussieptible varieties the first year
(when the laboratory-growR. sclerotioidesiotype 5 would have been most important)
but not the second year (when the naBveclerotioidesincluding biotype 1would
have been more important).

Susceptibility of perennial forage grasse$tcsclerotioides

The results indicate that perennial forage grasaeserve as an alternate host for
P. sclerotioides P. sclerotioidesvas isolated from roots of tall fescue, orchardgyras
reed canary, perennial rye, and timothy in bothGhazy and Willsboro field
experiments, and it was isolated from roots of egrass in the Willsboro plot (Table 2).
In surveys of northern New York forage productids, P. sclerotioidesvas isolated
from roots of bromegrass in one of two fields sadploots of orchardgrass in two of
five fields sampled, roots of reed canary in onsigffields sampled, and roots of timothy
in one of three fields sampled (Table 3).

P. sclerotioidegloes not, however, appear to be an economicallgritapt
pathogen of perennial forage grasses. Incidengdaxtion byP. sclerotioidesvas low
in the forage grasses sampled in northern New Yaokuction fields (Table 3). In the
replicated field experiments conducted in Chazy\afilésboro, inoculation withP.
sclerotioidegsupplementing native. sclerotioidegpopulations with laboratory-grown
P. sclerotioidescaused an increase in the incidence of infectioR.lsclerotioidedut
not an increase in either winterkill losses or noetrosis (Table 2), suggesting tRat
sclerotioidescolonized the roots without causing much disease.
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Brown root rot (BRR) of alfalfa must be managedhogt resistance. Crop
rotation with perennial grasses is unlikely to besffective technique for managing the
disease. The results of the present study indibateperennial forage grasses serve as an
alternate host folP. sclerotioidesand can act as reservoirs for the pathogen even wh
alfalfa is not grown in mixtures with the grasses.

In mixed seedings of alfalfa and perennial gragsesseverity of BRR of alfalfa
is unlikely to be affected by the type of perenigiass planted. All of the perennial
forage grasses commonly planted in northern Nevk dppear to be moderately
susceptible td. sclerotioidessuggesting that each may have a similar effe®.on
sclerotioidesnoculum density and, consequently, the severigifaifa BRR.

It is unclear which alfalfa varieties are besteaditor fields with high BRR
disease pressure. Ranking of varieties for radatdsistance to BRR was inconsistent




among field trials at Bath, Chazy, and Willsborkely a reflection of biological
variation in the pathogen at these locations. &laee at least four genetically distinct
biotypes ofP. sclerotioidegpresent in New York, and the relative resistancalfaifa
varieties to BRR appears to differ By sclerotioidesiotype.
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Gary Bergstrom is presenting the results of theggut at Crop Congresses in the
northern New York communities of Watertown, Cha#gdrid, and Carthage on
February 2, 2009 and March 3, 4, and 5, 2009. »éension handout summarizing the
results from this study was prepared for the mgstinrAdditional outreach on brown root
rot was conducted for northern New York grower€aip Congresses Carthage and
Madrid in March 2008, and for Cornell Cooperatiwddnsion field crop educators at in-
service training sessions in March and NovembeB200
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Q) The results from the variety trial in Willsbosaggest that Peace, as suggested by
previous studies, is relatively resistanPtosclerotioidediotype 1 and that Starbuck is
relatively susceptible. A second year of dataeisded to confirm this result. The
additional data on the relative susceptibility bakda varieties tdP. sclerotioidediotype
1 will be valuable for breeding alfalfa resistamBRR.
(2) Identification of alfalfa variety recommendatsfor fields with severe BRR
disease pressure will require the establishmeatr@w field experiment. The plot will
need to be inoculated with all four biotypesPofsclerotioidesommon in New York. In
order to provide more relevant data to growerddyieot BRR incidence, should be
recorded. If both inoculated and inoculated treatts are included, the experiment could
also help clarify the economic impact of BRR tothern New York producers. The
effect of BRR on alfalfa yields in northern New ¥as currently unclear.




! In addition to NNYADP, partial funding support ftiris project
was from Hatch project NYC153-433.
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Alfalfa with brown root rot collected from the fetexperiment in Willsboro. Note that
the BRR lesions completely girdled the crowns eftilvo plants on the right.



Table 1. Relative resistance of alfalfa variet@brown root rot.

54V46 (Pioneer) 51ab
Oneida Ultra (Seedway) 52 ab
Starbuck (Pickseed) 55 ab
ReGen (Seedway) 56 ab
Seedway 9558 (Seedway) 61 abc
Mariner Il (Allied Seed) 65 be

Vernal (Univ. of Wisconsin) 65 be

Peace (Richardson Seeds) 76 ¢
LSD=18 (a=0.05)

Seedway 9558
Oneida Ultra
54V46
Guardsman ||
361 HY
Vernal

Peace

ReGen

LSD=17 (a=0.05)

Chazy, NY (Clinton County)

32b
32b
33b
34b
36b
36b
37b
39b

variety (seed company) incidence  variety incidence
ReGen (Seedway) 16 a Oneida Ultra 26a
Guardsman Il (Seedway) 22 ab Seedway 9558 29 ab
361 HY (Preferred Seed) 23ab WL347 LH 30 ab
Vernal (Univ. of Wisconsin) 23 ab Peace 33ab
Oneida Ultra (Seedway) 28 ab 361 HY 36 ab
Seedway 9558 (Seedway) 29 ab 54V46 37 ab
Starbuck (Pickseed) 29 ab Mariner i 39 ab
Mariner Il (Allied Seed) 32 ab Guardsman |l 40ab
54V46 (Pioneer) 32ab Vernal 43 ab
WL347 LH (W-L Research) 37b ReGen 43 ab
Peace (Richardson Seeds) 37b Starbuck 48b

LSD=18 (a=0.05) LSD=19 (a=0.05)

Oneida Ultra (Seedway) 12 ab
54V46 (Pioneer) 14 ab
Vernal (Univ. of Wisconsin) 14 ab
Mariner [I1 (Allied Seed) 15 ab
Seedway 9558 (Seedway) 18 ab
Starbuck (Pickseed) 21b
Guardsman Il (Seedway) 22b
361 HY (Preferred Seed) 22b

LSD=15 (a=0.05)

EXPLANATORY NOTES:
"Incidence”: The percentage of plants infected
with P. sclerotioides.

* Each spring, 125 plants of each variety were
evaluated from each field experiment.
* |solates of local origin were used to inoculate
the piots, and different isolates were used at
each site.
* The Chazy and Bath plots were seeded in
spring 2006; the Willsboro plot, in spring 2007.
Note that NNYADP funds were
not used for work conducted in Bath, NY.



Table 2. Susceptibility of perennial forage grased®. sclerotioidesand effect of
increasedP. sclerotioidesnoculum density on infection by. sclerotioideswinterkill,
and root necrosis.

Table 3. Percentage of perennial forage grasssiafected byP. sclerotioidesn
northern New York production fields.



