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SCLEROTINIA C R O W N  ROT OF FORAGE LEGUMES 
IN P R I N C E  EDWARD ISLAND' 

c. B. Willis 2 

Abstract 
Significant l o s ses  f r o m  sclerot in ia  crown ro t  caused by Sclerotinia t r i fo l iorum E r i k s s .  

have beenobse rved  in forage legume stands in P r i n c e  Edward Is landover  the period, 1964 
to 1966. Fie ld  and greenhouse t e s t s  showed that r e d  clover was  the m o s t  susceptible of 
the forage legumes studied. In greenhouse t e s t s  birdsfoot trefoil  was the m o s t  res is tant .  
Under conditions of natura l  infection in  the f ie ld  'Ladino' white clover was  the m o s t  r e s i s -  
tant in broadcast  populations and alfalfa in spaced populations. An i so la te  of 2. sc l e ro -  
t i o rum (Lib.) de Bary  was l e s s  pathogenic than 3 isola tes  of 2. tr ifoliorum. The role of 
- S. t r i fo l iorum infections in the pers is tence  of forage legumes in P r ince  Edward Island is 
discussed.  

Introduction 
The longevity of perennia l  legumes used for  

forage h a s  been of concern f o r m a n y  yea r s .  Anumber  
of the f ac to r s  responsible f o r  shortening the life span 
include 'winte r -killing', d i seases ,  imprope r  nutri t ion, 
and poor management .  'Winter - killing' is a t e r m  
used  to desc r ibe  the fa i lure  to survive  f r o m  one grow- 
ing season to  another usually without making any 
attempt to explain the underlying cause  or  causes  of 
death.  Sclerotinia crown rot caused by Sclerotinia 
t r i fo l iorum E r i k s s . ,  is known to be  a factor  in the 
overwinter  l o s s  of r e d  clover (1). Observations in- 
dicate that sc lerot in ia  crown rot is an important  
fac tor  in the 'winter-kill ing'  of forage legumes in 
P r i n c e  Edward Island (4). This  paper p resen t s  a 
fu r the r  summation of these  observations and the r e -  
sul ts  of pathogenicity t e s t s  of Sclerotinia i sola tes  on 
forage legumes.  

Mater ia ls  a n d  methods 
The a r e a s  examined fo r  'winter-killing' in the 

sp r ing  of 1964 were  locatedon six distinct soi l  s e r i e s  
( 3 ) .  All fields had been seeded the previous yea r  to 
a forage mixture  which included r e d  clover,  a ls ike  
clover and timothy. In each field, 100 random square-  
foot a r e a s  were  examined fo r  the presence of r e d  
c lover  plants.  The number  of plants,  both living and 
dead,  was  r e c o r d e d a n d a l l  deadplants  were  dissected 
and carefully examined f o r  the presence of sc lerot ia .  
If s c l e ro t i a  were  found attached to, o r  embedded in, 
a deadplant  i t  was  a s sumed  tohavebeen  infectedwith 
S. t r i fo l iorum.  - 

Data on 'winter-kil l ing'  in 1965 and 1966 were  
obtained f r o m  repl ica ted field plots of 'Lasal le '  r e d  
c lover  which had  been established the previous yea r  
as p a r t  of a studyof fac torsaffect ing root ro t  devel-  
opment.  Data were  a l so  obtained f r o m  replicated 
f ie ld  plots,  represent ing both spaced and broadcast  
populations, of s eve ra l  forage legume species .  

Artificial  inoculations were  c a r r i e d  out in the 
greenhouse.  A modification of Kreitlow's (2) d r i ed  
gra in  method of crown inoculation was used.  A num-  
b e r  of i sola tes  of 5. tr ifoliorum were  used as well  
as one isola te  of 2. sc lerot iorum which had been 
obtained f r o m  ca r ro t .  

P lants  fo r  ar t i f ic ia l  inoculation were  grown in 
five- inch pots, 10 plants per  pot, and inoculated a t  
8 weeks of age.  All plants were  held in a m i s t  
chamber  a t  60" to 6 5 ° F  for  7 days following inocu- 
lation. The plants were  then maintained on a green-  
house bench a t  the s a m e  temperature  fo r  a fur ther  
14-day incubation period a f t e r  which individual plants 
were  recorded as being healthy, infected o r  dead. 

Table 1. Relationshin betweon 'winter - killed' r e d  
clover plants in mixed stands and dead 
plants infected with S. t r i fo l iorum,  winter 
of 1 96 3 - 1 9 64. 

Dead 
Numb e r Dead plants 

of plants2 plants infected so i l  Ser ies1  

7" 70 

Duns taffna ge 5 .0  4 64 

Culloden 1 .2  26 96 

Alb e r r y  3. 8 15 46 

Charlottetown 9 .1  10 70 

0' :Leary 3.0 34 53  

Queens 2 .1  29 5 

ContributionNo. 155, f r o m  the Exper imenta l  F a r m ,  
Canada Department of Agriculture,  Charlottetown, 
P. E.  I. 

2 Plant  Pathologist .  

Soil s e r i e s  a r r anged  i n o r d e r  of texture  f r o m  light 
(Dunstaffnage) to heavy (Queens). 

Number of seedling r e d  clover plants p e r  squa re  
foot: 100 random one-foot squa res  counted. 
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Table 2. Relationship between 'winter-killed' plants of forage legume species and dead plants infected with S. 
trifoliorum, winter of 1965-1966. 

Spaced populations2 Broadcast populations 
Dead plants Dead plants 

.@Ye Dead plants infected Dens ityf Dead plants infected and Variety 
Forage Le 

70 % 70 % 

Red Clover 
Lasalle' 

Alsike Clover 
commercial 

White Clover 
' Ladino' 

Alfalfa 
I Ve rnal '  

Birdsfoot Trefoil  
I Empire ' 
'Viking' 

95.6 100 6.0 42  100 

98 .4  95 13 .5  22 100 

78 .4  98 16. 3 12 100 

6. 3 100 6. 5 23 100 

68.0 69 
76. 7 78 

5 .5  27 100 

Seeded in the spring of 1965. 

80 plants per variety 18 inches apart in rows 27 inches apart 

Mean number of plants per square foot. 

Table 3. Pathogenicity of Sclerotinia trifoliorum on 
forage legumes species. 

Table 4. Pathogenicity of Sclerotinia sclerotiorum 
and S. trifoliorumonforage legume species. 

Plants 
infected 

Plants but not 
Species and Variety killed killed Total 

Red Clover 
Trifolium pratense L. 

Lasalle' 80 20 100 
I Kenland' 77 21 98 
1 Lakeland' 55 45 100 

Alfalfa 
Medicago sativa L. 

Vernal' 25 65 90 
1 Rhiz omal 52 37 89 

Alsike Clover 
Trifolium hybridum L. 

commercial 29 54 8 3  

White Clover 
Trifolium repens L. 

'Old Gold' 47 22 69  
I Ladino' 19 66 85 

Birdsfoot Trefoil  
Lotus corniculatus L. 

' Empire  I 6 5 1  5 7  
'Viking' 0 55 55 

Scle r otinia Scle rotinia 
Species and Variety sclerotiorum trifoliorum 

Red Clover 
Trifolium pratense L. 

Las allel 20 96 96 96 

Alsike Clover 
Trifolium hybridum L. 

commercial 6 30 58 66 

White Clover 
Trifolium repens L. 

'Ladino' 4 30 68 50 

Alfalfa 
Medicago sativa L. 

Vernal' 24 80 90 86 

Birdsfoot Trefoil  
Lotus corniculatus L. 

Empire I 4 14 14 20 
Viking' 4 16 8 18 

Percentage of plants infected, including those killed. 
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Results 
The percentages of red clover plants which failed 

to survive the winter of 1963-1964 ranged from 4 to 
34 (Table 1). The failure to survive did not appear 
to be related to the texture of the soil in which the 
plants had grown. The lowest percentages of dead 
plants were in the forage stands with the greatest 
density of red clover plants. The percentage of dead 
plants whichhad sclerotia associatedwith themvaried 
from 5 to 96. 

Forty-one percent of the plants in 'Lasalle' red 
clover plots failed to survive the winter of 1964-1965. 
All dead plants examined in the spring of 1965 were 
found to have sclerotia associated with them. 

The data in Table 2 compare the failure to sur-  
vive and Sclerotinia infections in anumber of forage 
legume species both in spaced and broadcast popul- 
ations except for 'Vernal' alfalfa. Sclerotia were 
associated with a lower proportion of the deadbirds- 
foot trefoil plants than with the other species. Even 
though a high proportion of the alfalfa plants sur-  
vived, many of the survivors showed varying amounts 
of damage from Sclerotinia infections a s  evidenced 
by wilting and often death of part or  al l  of the early 
growth. Sclerotia were associatedwith many of these 
infected plants. The percentages of deadplants among 
the broadcast populations were lower except for 
alfalfa. Sclerotia were associated with all dead plants 
examined. 

The data presented in Table 3 show that forage 
legurne species, when inoculated in the greenhouse, 
display varying degrees of susceptibility to attack 
by a mixture of isolates of 2. trifoliorum. The red 
clover varieties were the most susceptible and the 
birdsfoot trefoil varieties the least. 

An isolate of 5. sclerotiorum was considerably 
less  pathogenic to a number of forage species than 
- S. trifoliorum isolates (Table 4). S. trifoliorum iso- 
late 13-64 appeared to be less  pathogenic to alsike 
and white clovers, otherwise no differences were 
apparent among the isolates of 3. trifoliorum. The 
birdsfoot trefoil varieties again were less susceptible 
than the other species. 

Discussion 
Sclerotinia crown rot caused widespread losses 

in forage legumes in Prince Edward Island over the 
period from 1964 to 1966. The 3 winters andsprings 
concerned were similar in aspects which favored the 
development of 2. trifoliorum. Large areas of fields 
were observed with abundant and almost continuous 

snow cover which persisted into the spring period. 
These areas invariably had little o r  no frost in the 
ground and, therefore, provided environmental con- 
ditions suitable for activity by s. trifoliorum. 

Sclerotia were observed associated with many 
plants which failed to survive the previous winter. 
Their presence suggests that infection with 5. G- 
foliorum does not necessarily imply that the or-  
ganism was solely responsible for the death of the 
plant. Many of the dead plants with which no sclerotia 
were associated may have been infected with 2. %- 
foliorum, the infection being responsible, in part at 
least,  for the ultimate death of the plants. Plants 
which apparently survived the winter, but which be- 
came infected to  varying degrees by 2. trifoliorum, 
would be less  productive and have a shorter life ex- 
pectancy than healthy plants. The surviving plants 
which a re  under s t ress  because of infection by 5. 
trifoliorum would be more readily attacked by other 
root-rotting organisms which in turn shorten life 
expectancy (5). 

Field and greenhouse tests indicate that birds-  
foot trefoil i s  less susceptible to 2. trifoliorum 
than red clover, the most important forage legume 
grown in Prince Edward Island at the present time. 

Sclerotinia crown rot, as a part of the root and 
crown rot complex of forage legumes, requires fur-  
ther investigation. 
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