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SUSCEPTIBILITY OF STRAWBERRY VARIETIES TO RED STELE DISEASE' 

C .  0.  Gourleyland D.  L.Creig 

Abstract 
The suscept ib i l i ty  of 23 s t r a w b e r r y  v a r i e t i e s  and  one se lec t ion  t o  r e d  s te le  d i sease  

caused  b y Ekytophthora  f r a g a r i a e  was  d e t e r m i n e d  under f ield conditions. No v a r i e t y  o r  
se lec t ion  was  found t o  b e  immune to the  d i s e a s e .  A l l  plants  of 'Redcoat '  and ' S p a r k l e ' ,  
two o f  the m o s t  commonly grown c o m m e r c i a l  v a r i e t i e s ,  w e r e  ki l led by th i s  d i s e a s e .  
' G u a r d s m a n '  and 'Sunr i se '  exhibited m o r e  t o l e  r a n c e  t o  r e d  s te le  than any of the o t h e r  
v a r i e t i e s  . 

Introduction 
In Nova Scotia the o c c u r r e n c e o f r e d  s t e l e ,  

caused  b y  t h e  fungus Phytophthora f r a b  yariae Hick- 
m a n ,  has  been  s p o r a d i c in s t r a w b e r r y  plantings.  
T h e  d i s e a s  e was  f i r s t  noted in 1945 and the f i r s t  
g e n e r a l  infection o c c u r r r d  i n  1948. Red s t e l e  r p i -  
d e m i c s  a p p e a r  to br  cor re la t r t l  with c l imat ic  condi-  
t ions s ince  t h e r e  have been  i n  t e r v a 1 s of up t o  4 
y e  a r s be tween  r c p o r t s  of th i s  d i s e a s r  in c o m m r r -  
cia1 plantings.  In 1961, the au thors  found that s e v -  
e r a l  r a c e s  of P. f r a x r  i a e  w e r e  p r e s e n t  in Nova 
Scotia s o i l s  (unpublished r e s u l t s ) .  

_ -  

The m o s t  c h a r n c t r r i s t i c  symptoin of thc d i s r a s v  
is the r e d  co lor  of thP c o r e  o r  s t e l r  of s t r a w b e r r y  
r o o t s .  Anderson (1) r e p o r t e d  that n o  o thcr  d i s e a s e  
o r c on d i t i o n  has  b r r n  found which gives th i s  r e d  
c o r e  symptom.  Red s te le  is m o s t  evident  f r o m  t h r 
s t a r t  of growth i n  t h e  s p r i n  g until a week o r  two 
a f t e  r h a r v e s t .  Infrcted roots  m a y  a p p e a r  healthy,  
e x c e  p t  that  they have a gray ish  c a s t  and a r a t - t a i l  
a p p e a r a n c e ,  with f e w  l a t e r a l  roo t le t s .  Some roots  
m a y  have b r o w n  t ips  w h e r r  the t i s sue  has  s t a r t e d  to 
d ie .  Often the f i r s t  evidence of the d i s e a s e  is wi l t -  
ing of p lan ts ,  e s p e  c i a 1 Ly i n  the lower  a r e a s  of a 
planting,  about  the t ime  the f r u i t  b P g i n s  to r ipen .  
An e x  a m  i n  a t  i o n  of the roo ts  of the wil t ing plants  
invar iab ly  c o n f  i r m s the p r e s e n c -  of the r e d  s t e l e  
o r g a n i s m .  After  h a r v e s t  m o s t  of the d i s e a s e d  roo ts  
a r e  decayed,  and  g?nera l ly  t h e r e  i s  n 3  evidence o f  
the d i s e a s e  on roo ts  that  r e m a i n  al ive.  

In 1968, r e d  s t e l e  w a s  p a r t i c u l a r l y  s e v e  r e  in 
s t r a w b e r r y  plantings a t  the R e s e a r c h  Stat ion,  Kent- 
v i l l e .  The  1967 s e a s o n  was charac te r ized  b y  a cool, 
w e t  s p r i n g  and  a s u m m e r  with h igher  than n o r m a l  
rainfal l .  T h 9 s e co7ditions apparen t ly  provided a n  
idea l  envi ronment  f o r  the development and  s p r e  a d 
of f r a g a r i a e  throughout t h e  plantings.  S u m m e r  

Contribution N o .  1319, R e s e a r c h  S t a t i o n ,  
Canada Depar tment  o f  Agr icu l ture ,  Kentville, Nova 
Scotia.  

P l a n t  Pa thologis t .  

Head, Smal l  F r u i t  Section.  

so i l  t e m p e r a t u r e s  a t  Kentville are  genera l ly  within 
the 18-22C opt imum f o r  growth of  P. f r a g a r i a e .  

Materials and methods 
Observations on v a r i e t a 1 suscept ib i l i ty  w e r e  

taken f r o m  s t r a w b e r r y  p l a n t s  ~n two f ields,  e a c h  
of approximate ly  2 a c r e s .  Both f ie lds  w e  r e  thor-  
oughly infested with P_ f r a g a r i a e ,  i n f  e c t e  d plants  
having b e e n  found throughout each  of t h e m .  Twelve 
plant plots of each  var ie ty ,  rep l ica ted  2 o r  3 t i m e s ,  
w e r e  s e t  out in 1967 and  al lowed to f o r m  a m a t t  e d 
row These  w e r e  r a t e s  f o r  plant s tand  in May,  a n d  
a t  h a  r v e  s t in July,  1968. In May,  the roo ts  of 10 
plants  dug a t  random f r o m  each  plot of e a c h  v a r i e t y  
w e r e  examined  f o r  r e d  s t e l e .  A plant w a s  cons id-  
e r e d  to be  infected if r e d  s te le  was found in o n e  o r  
m o r e  r o o t s .  

Results and discussion 
T h r  v a r i e t i e s  ' G u a r d s m a n ' ,  'Midway' ,  ' R e d  

Gauntlet '  ' S p a r k l e ' ,  ' T a l i s m a n ' ,  a n d  ' T e m p l a r '  
have been  r e p o r t e d  t o  be  r e s i s t a n t  t o  one o r  m o r e  
r a c e s  of P. f r a g a r i a e  (2, 3) H e  r e  n o  s t r a w b e r r y  
v a r i e t y  w a s  immune t o  r e d  s t e l e  (Table 1) .  'Red-  
coat '  and 'Spark le ' ,  two of t h e  m o s t  c o m m o n l y  
grown c o m m e r c i a l  v a r i e t i e s ,  showed n o  r e s i s t a n c e  
to infection b y  5 f r a g a r i a e  and  a l l  plants  died p r i o r  
t o  h a r v ~ s t .  The v a r i e t y  'Midway'  exhibited n o  r e -  
s i s tance  a s  a l l  plants  s u c c u m b e d  t o  r e d  s t e l e .  
More  plants  of ' T a l i s m a n '  and ' T e m p l a r '  w e  r e in- 
fec ted  with r e d  s te le  t h a n  those o f  'Red  Gauntlet ' .  
' Guardsman'aand 'Sunr i se '  exhibited m o r e  t o l e r a n c e  
t o  t h i s  d i s e a s e  t h a n  a n y  o t h e r  var ie ty .  The 
'Guardsman '  p 1 o t s did not excape  infection in a n y  
rep l ica te  b e c a u s e  ad jacent  plots  o f  ' G o r e l l a ' ,  'Red-  
coa t ' ,  ' T a l i s m a n '  a n d ' v e s p e r '  w e r e  i n f e c t e d  o r  
ki l led.  S imi la r ly ,  'Sunr i se '  WAS bounded b y p l o t s  
of d i s e a s e d  'Fu l ton ' ,  'Garne t '  and 'Revada t .  

-- --- 

The b r e e d i n g  of r e s i s t a n t  v a r i e t i e s ,  which h a s  
been  complicated by t h e  o c c u r r e n c e  of r a c e s  of p. 
--- f r a g a r i a e ,  ---- o f f e r s  the o n l y  p r a c t i c a l  cont ro l  of th i s  
d i s e a s e  (4) .  I n  a r e a s  where  s p o r a d i c  e p i d e m i c s  of 
r e d  s te le  o c c u r ,  c o m m e r c i a l  plantings should be o f  
v a r i e t i e s  which have a h i g h  degree  of to le rance  to 
r e d  s t e l e  d i s e a s e .  
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Table  1 .  Susceptibi l i ty of s t r a w b e r r i e s  to r e d  s t e l e ,  1968 

P l a n t  s tand96 P e r c e n t a g e  of plants  with 
Var ie ty  Origin May 15 Ju ly  8 i n f e c t e d  roo ts ,  May 15 

______ 

Acadia 
E l i s t a  
F r e s n o  
Ful ton  

CDA ttt ttt 
Holland tt tttt 
California tt ttt 
New York tt tttt 

Garne t  New York ttt tttt 
Go r e  lla Holland tt tttt 
Guardsman CDA t t 
J u s p a  Holland t tttt 

Midway USDA ttt tttt 
R a r i t a n  New J e r s e y  ttt tttt 
Redcoat  CDA tt tttt 
Red Gauntlet Scotland t ttt 

Revada Holland ttt tttt 
Senga Sengana G e r m a n y  tt ttt 
Solana California tt tttt 
Spark le  New J e r s e y  tt tttt 

Sunr i se  USDA t t 
T a l i s m a n  Scotland tt tt 
T e m p l a r  Scotland tt tt 
Tioga  California tt ttt 

V e e s t a r  
V e s p e r  

Ontario ttt tttt 
New J e r s e y  ttt tttt 

Vibrant  Ontario t tttt 
Alber ta  57-108 CDA t tt 

100 
100 
100 
LOO 

100 
100 

8 3  
100 

100 
100 
100 

87 

100 
9 3  

100 
97 

40 
97 
00 
00 

00 
90 

100 
100 
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