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A STEM EYESPOT OF R E D  FESCUE IN NORTHERN ALBERTA' 
J .  Drew Smith2.  C . R .  Ell iotta. and R .A .  Shoemaker4 

Abstract 
A s t e m  eyespot  of c reep ing  r e d fescue,  F e s t u c a  r u b r a  L.  subsp .  r u b r a  was  found 

affect ing all c r o p s  of this  g r a s s  surveyed  in the Beaverlodge a r e a  of n o r t h e r n  Alber ta  i n  
July 1968 The fungus P h l e o s p o r a  idahoensis  Sprague was  consistently i s o l a  t e d f r o m  
lesioned plant  m a t e r i a l  and shown to be pathogenic. It sporulated spar ing ly  in c u 1 t u r e .  
The  fungus was  isolated f r o m  i n f  l o  r e  s c e  n c e  s, and s p o r e s  were  r e c o v e r e d  f r o m  s e e d  
washings,  indicating that the d i sease  m a y  be seed- borne .  The  d i s e a s e  was  m o r e  s e v e r e  
in park land  locations than in the open p r a i r i e .  

In July 1967, a s t e m  eyespot  w a s  noted in two 
s e e d  c r o p s  of c reep ing  r e d  fescue,  F e s t u c a  r u b r a L .  
s u b s p . ,  & in t h e Beaverlodge a r e a  in nor thern  
Alber ta .  Both g r o w e r s  repor ted  poor seed  yields in 
the 1966 s e r d  c rop .  About 1 1 . 3  mil l ion lb of c r e e p-  
ing r e d  fescue s e e d w e r e  p r o d u c e d  i n  Canada in 
1967, mos t ly  in t h e  P e a c e  River  Region of Alber ta  

5 and  B r i t i s h  C o l u m b i a .  
10. 8 mil l ion lb w e r e  expor ted .  T h e  subspec ies  i s  
used extensively in p a s t u r e s ,  f o r  the rec lamat ion  of 
c l e a r e d  and  burned-over b u s h l a n d  i n  t h e  Black  

I#> 
Trans i t ion ,  and Gray  W o o d P d Soil Zon2s in so-me 
p a r t s  of the w e s t e r n  provinces  of Canada, a n d  f o r  
ameni ty  turf (5). 

In the 1967/68 c r o p  y e a r  

Disease  incidence 

In mid- Ju ly  1968, 20 seed  c rops  of c reep ing  r e d  
fescue ( c o m p r i s i n g  about 1000 a c r e s )  were examin- d  
in th- Beaverlodge area and e s t i m a t e s  were made  of 
the p- rcentage  oc infected cu lms  in e a c h  (Table 1) .  
Six c rops  in the open p r a i r i e  to !h- soath and -as tof  
Beaver lodge  had less than 570 i n f e  c t i o ? .  The r e -  
m a i n d = r ,  in rol l ing park land  and c leared  bush  t o  th- 
nor th  and e a s t  of the cpnter ,  w e r e  m o r e  haavily in- 
fec ted  

On flowering cu lms ,  s y m p t o m s  var ied  f r o m  
vague brown o r  brown-purple spots ,  l inear  in o u t -  
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Table  1.  Incidence of i n f e  c t o  d c u l m s  in c rops  of 
c reep ing  red  fescue,  1968 

Inf e c tion Number  of c r o p s  
( %) 

0 0 

1-5 6 

6-10 2 

11-25 2 

26-50 3 

5 1-90 6 

91-100 1 

line, through s h a r p  brown l inpar  s t r e a k s  t o  c 1 e  a r 
eyespots  with d a r k  brown o r  purple-brown m a r g i n s  
and w h i t e  o r  gray-white cen te rs .  Les ions  usually 
did not exceed 1 cm in length but  w e r e  occas iona l ly  
confluent (F ig .  1 ) .  O n  t h e  e x t e r i o r  of leaf shea ths  
the outline of a spot  w a s  less definite t h a n  o n  t h e 
culms  (F ig .  2 ) ;  inside the leaf shea th  brown s t r e a k -  
ing was  a p p a r e n t .  On cu lms  which had c e a s e d  to 
elongate, spo ts  on the outside of the shea th  c o r r e s -  
ponded with les ions  on the s t e m  inside.  On c u l m  s 
which w e r e  s t i l l  elongating, l es ions  on the e x s e r t e d  
s t e m s  could be re la ted  to those on the leaf s h e a t  h 
through which the s t e m  had grown. Spots o c c u r r e d  
on the rach is ,  rachillac., and g l u m e  s o f  p lan ts  in 
heavily infected c rops .  Leaf blade les ions  w e r e  in- 
frequent .  

Pathoge n 

A f u n g u s  was  found a s s o c i a t e d  with s tem,  
sheath,  and inf lorescence  l e s i o n s .  No  s p o r e s  o r  
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Figures 1-3. Lesions on 1) leaf sheaths, 2) culms, and 3)  inflorescences 
of Festuco rubro. 
idohoensis on PDA at  three temperatures. Figure 5. Spore isolate (upper) and 
mycelial  isolate (lower) on PDA, showing stromatic cushions. (Figures 1-5. 
Francis Dolezsor) 

Figu,re 4. Growth of mycelial  and spore isolates of Phleospora 

I 

I 

I 
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sporophores  w e r e  s e e n  on field m a t  e r i a 1  in 1967. 
In 1968, a few pink s p o r e  m a s s e s  w e r e  f o u n d  on a 
les ioned  cu lm and  an inflorescence in f r e s h  samples 
f r o m  two o f  the 20 c rops .  Pycnidia w e  r e  f o u n d ,  
eventually,  by sect ipning t h r o u g h the dr ied  s p o r e  
m a s s  on a s t e m  lesion.  Spores  w e r e  found in wash-  
ings of s e e d s  f r o m  heavily infected c u l m s .  Occa-  
s iona l  s p o r e s  w e r e  found in f i v e  of 40 c o m m e r c i a l  
s e e d  samples f r o m  the Beaverlodge a r e a  in 1968. 

After  incubation of d i spased  s t e m s  in a m o  i s t 
chamber ,  the super f ic ia l  myce l ium could be  picked 
f r o m  "clean" eyespot  l es ions  with a s t e r i l e  needle.  
The  fungus w a s  read i ly  i s o 1 a t  P d b y  plat ing f r a g-  
m e n t s ,  f r o m  shea th  and  inf lorescence  les ions  a f t e r  
s u r f a c e  s te r i l i za t ion  w i t h  70% a l c h o l ,  o n  potato 
d-x t rose  a g a r  (PDA) containing 50 pg/ml  s t rep tomy-  
cin and  vancomycin.  The  fungus m a d e  sa t i s fac tory  
vegetat ive growth on a wide range of natural ,  s e m i -  
defined, and  defined media .  Growth was not enhan-  
c e d  in s i x  i so la tes  b y  r i b o f l a v i n ,  nictoinic acid, 
pyridoxine,  thiamine,  biotin, fol ic  acid, pantothenic 
acid,  p- amino-benzoic a c i d and  yeast  nucleic a c i d  
when these  we re incorpora ted  in m i n i m a l  m e  d i u m 
(10). The  opt imum t e m p e r a t u r e  f o r  g r o w t h  in six 
i so la tes  w a s  about  24C; some growth o c c u r r e d  a t  3C 
and  30C on min imal  medium and  PDA (Fig.  4). 

Colonies on P D A  in  p e t r i  d i shes  w e r e  a t  f i r  s t 
white, l a t e r  gray-white with occas iona l  faint  green,  
yellow or brown t ints  in the a e r i a l  myce l ium.  Smal l  
white s t r o m a t i c  cushions of mycel ium developed be- 
hind the advancing m a r g i n  a s  the colonies a g e d ( F i g .  
5 ) .  The s u r f a c e s  of o lder  colonies in tubes b e c a m e  
crene l la ted ,  and, a s  they aged, the b a s e s  darkened 
through l ight  brown to c r e  o s o t  e brown. A brown 
p igment  diffused into t h e  m e d i u m  of o lder  cu l tures  
when the fungus w a s  grown a t  18C and above.  Dark  
chestnut- brown s e c t o r s  c o m m o n l y  o c c u r r e d  and 
brown drops  of exudate a p p e a r e d  on them. The fun- 
gus did not pene t ra te  deeply into a g a r  m e d i a  a n d  i t  
g rew super f ic ia l ly  on s t e r i l e  s t r a w s .  Racquet- cells  
developed in cu l ture .  In water  agar ,  s e e d e , d  with 
inoculated s t raw,  m y c e l i a l  l o o p s  developed; these  
w e r e  p r e c u r s o r s  of s t r o m a t i c  c u s h i o n s .  Single- 
s p o r e  i so la tes  produced colonies indistinguishable 
morphological ly k o m  those of mycel ia l  o r ig in  (F igs .  
4, 5), even  to the extent  of producing chestnut- brown 
s e c t o r s .  C u 1 t u r e  s mad?  f r o m  approximately 150 
i so la tes  in 1967 and  1968 had a s i m i l a r  morphology.  
Pycnid ia  and  s p o r e s  developed sparingly in culture.* 

'" A few pycnidia and s p o r e s  developed in about 
5% o f  the i so la tes  f r o m  r e f r i g e r a t e d  culm m a t e r i a l  
in F p b r u a r y  1969. Isolation w a s  effected o n  PDA 
containing vancomycin and  s t rep tomycin ;  and s p o r e s  
d,-v+=lopod in the f i r s t  subcul ture  on s lopes  o f  l i m a  
b e a n  a g a r  a f t e r  1 4 d a y s t g r o w t h a t l 8 C i n 1 2 h r  
f luorescent  l ight .  Spore morphology in culture was 
s i m i l a r  t o  that  r e p o r t e d  f r o m  plant  m a t e r i a l  (JDS). 

Mycelium on the les ions  was  mos t ly  superficial, 
hyaline, septate,  without c lamps ,  m u  c h branched ,  
thin-walled, s h a r p l y  c u r V P  d towards the t ips,  and  
1 . 0- 1 . 5  p in d iameter .  

Pycnid ia  w e  r e  inconspicuous, i m m e r s e d ,  in- 
t r a e p i d e r m a l ,  globose, 100-150 p. diam. ,  with a 
small c i r c u l a r  opening ( F i g .  6). The pycnidium w a l l  
cons is ted  of two l a y e r s  of thin-walled, yellow r e c -  
tangular  ce l l s  6-8 x 3-5 p. Conidiophores were hya- 
l ine,  s l ightly curved,  thin-walled, m o s t l y  asep ta te ,  
r a r e l y  1 -  o r  3-septate,  30-62 x (3) 5-6 p., pointed a t  
the apex, t runca te  a t  the base  with a n  inconspicuous 
s c a r ,  with finely granular  cy toplasm when o b s e r v e d  
in  watpr ,  and with guttules when mounted in  l a c t i c  
ac id  (Fig.  7). Conidia accumula ted  in a s l i m y  white 
t o  pink mass outside the pycnidium and  provided  the 
b e s t  indication of the l o c a t i o n  of the e a s i l y  o v e r-  
looked pycnidia. Conidia germina ted  f r o m  e i t h e r  o r  
both ends within 12 h o u r s  on P D A  at r o o m  t e m p e r a-  
ture .  

The fungus matched  w e l l  t h e  or ig ina l  d e s c r i p-  
tion and i l lus t ra t ion  g i v e n  by Sprague (12) but  w a s  
not  c o m p a r e  d with the type. It w a s  dist inct  f r o m  
two o ther  P h l e o s p o r a  spec ies :  5 g r a m i n e e  
Sprague & Hardison on Agropyron r e p e n s  (L.) Beauv. 
and  Elymus  canadens is  L., a n  d & muhlenberg iae  
Sprague & Solheim in Solheim on Muhlenbergia & 
zonica Scr ibn . ,  p a r t i c u l a r l y  in s p o r e color ,  s ize ,  
and  septat ion (1 3) .  

Pycnidia w e r e  not obvious o r  abundant on h e  a- 
vily infected f l o w e r i n g  s t e m s  of F. r u b r a  subsp.  
r u b r a  collected in mid- Ju ly  a t  Beaverlodge.  T h e s e  
s t r u c t u r e s  m a y  h a v e  j u s t  commenced  development 
then. H o w e v e r ,  t h e y  have not y e t b e e n f o u n d o n  
overwin te red  potted m a t e  r i a 1 with abundant s t e m  
spots .  

Pathogenici ty Lst& 

Lesions  s i m i l a r  to those o c c u r r i n g  on p lan ts  in 
t h e  f ie ld  developed on f lowering c u l m s  of F. r u b r a  
a n d  F. o v i n a following inoculation. F r a g m e n t s  o f  
mycel ium f r o m  cul tures  of s e v e  r a 1  i so la tes  w e r e  
p laced  on m o i s t  cotton gauze. The gauze w a s  a v  
plied t o  the culm and fas tened  with m a s  k i n g  tape.  
Les ions  developed a f t e r  incubation f o r  7 days i n  a n  
i l luminated m o i s t chamber  in the g r e e n h o u s  e.  
Check cu lms  s h o w e d  no les ions .  The  fungus was  
re i so la ted  f r o m  the infected t i s s u e s .  

Discussion 
T h e  d isease  was  probably responsible f o r  con- 

s iderab le  reductions in s e e d  yield of s o m e  creeping  
r e d  fescue  c rops .  T h r e e  experienced growers in the 
Beaverlodge a r e a  in  w h o  s e c r o p s  the d i s e a s e  was  
found, repor ted  that potential  s e e d  yields of a b  o u t  
6 0 0  lb/ac w e r e  reduced to l e s s  than 300 lb in 1968. 
More extensive,  detai led surveys in the s e e d  growing 
a r e a s  in w e s t e r n  Canada a r e  i n d i c a t e d ,  s ince the 
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Figure 6. lntraepidermal pyciiidium and spores (~1000). 

d i s e a s e  m a y  b e  of cons iderab le  e c o n  o m i c impor-  
tance .  

Spores  of the fungus w e r e  found in s e e d  w a s  h- 
ings,  indicat ing that the d i sease  i s  potential ly seed-  
b o r  n e .  However, the paucity of s p o r e s  of P. ida-  
hoens is  in concent ra ted  washings compared  with the 
abundance of s p o r e s of such pathogens a s  Seleno- 
phoma spp .  a n d  @lletotr ichum graminico la  ( C e s . )  
Wils .  sugges ts  a low r i s k  of s e e d t r a n s m i s s i o n  of 
the d i s e a s e .  

The  severi ty of thp d i sease  on c rops  of c reep ing  
r e d  fescue  apppared  to be re la ted  t o  microc l imate .  
Crops  in the m o r e  s h e  1 t P r P d rol l ing park land  and 
c l e a r e d  b u s h ,  where  the evaporat ion r a t r  i s  usually 
lower ,  w e r e  m o r e  s e v e r e l y  affected than t h o s e  i n  
the open p r a i r i e .  

P. idahorns i s  w a s  f i r s t  descr ibed  on F. ida-  
hoensis  E l m e r  (8) f r o m  Idaho in 1948 (12). The next 
record  was on F. e la t io r  and 5 ru~r_a_ f r o m  Alaska 
in 1955 (14).  It was  not r e c o r d e d  in Canada ( 3 ) .  

- I_ - - - - 

The sudden appearance  of t h i s s e v e r e  d i s e a s r  
The i s  of cons iderab le  epidemiological  i n  t e r e s t .  

Figure 7. Pycnldlum wol l  cells, conidiophores, and conidia (~1000). 
Figures 6 ond 7 from DAOM 126188. I 
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poss ib i l i ty  that  the pathogen i s  endemic  on the n a t -  
ive & idahoensis  and  s c a b r e l l a  i n  t h e  w e s t e r n  
p r a i r i e s  (2,4,7) should be  examined.  Since F. r u b r a  
subsp .  r u b r a  is a n  introduction (5) ,  the native f e s- 

cues  m a y  b e  the or ig ina l  s o u r c e  of inoculum. Infec- 
t e d 5  i d a h o e n s i s ,  t h e  dominant spec ies  in the 
P a l o u s e  p r a i r i e  of w e s t e r n  Idaho and  E a s t e r n  Wash- 
ington ( Z ) ,  w a s  r e p o r t e d  t o  be  local ized in  th i s  zone 
in the area w e s t  o f  Yellowstone National  P a r k  (12). 
However, t h e  d i s t r i b u t i o n  o f  the pathogen, as 
Sprague ( loc cit) comments ,  " remains  somewhat o f 
a mystery:' There is a f l o r i s t i c  continuity f r o m  the 
P a l o u s e  prairie through t h e  val leys of B r i t i s h  Co- 
lumbia  and  mountain p a s s e s  into Montana and  south- 
e r n  Alber ta  (7, 11). It has  been  suggested that  m a n y  
o f  our  Canadian spec ies  have moved in through this  
route (7 ) .  T h e i r  pathogens m a y  have moved  in with 
t h e m .  F. s c a b r e l l a  is t h e  dominant spec ies  in the 
nat ive g r a s s l a n d s  o f  c e n t r a l  and southwes te rn  Al- 
b e r t a ,  t a k i n  g the p lace  of the idahoensis  of the 
Pa louse  p r a i r i e  in the south (7) .  T h e  FL s c a b r e l l a  
assoc ia t ion  extends into the mixed  p r a i  rTe o f  the 
p a r k l a n d  be l t  of Alber ta  a n d  Saskatchewan, but  the 
P e a c e  River  g r a s s l a n d s  lack  s c a b r e l l a  (6). Both 
- F. s c a b r e l l a  a n d L  idahoensis  a r e  found together 
in the C y p  r e s s Hills  of southeas te rn  Alber ta  and  
southwestern Saskatchewan (1) .  It m a y  be  reward ing  
f r o m  a n  eco logica l  and epidemiological  standpoint 
t o  de te rmine  the distr ibution of idahoensis  on the 
nat ive f e s c u e s  in Saskatchewan, Alberta, and  B r i t i s h  
Columbia.  

Studies have commenced on the cont ro l  o f  t h e  
pathogen by c r o p  sanitat ion a n d  the development of 
r e s i s t a n t  var ie t ies .  
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