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TURF DISEASES IN THE LOWER MAINLAND OF BRITISH COLUMB 

H. Veartnou' 

Abstract 

I n  t h e  Lower Mainland of B r i t i s h  Columbia, pink snow mold caused by 
Fusarium n i v a l e  w a s  t h e  most f requent ly  observed t u r f  d i s e a s e ,  and fusar ium 
pa tch  c a r b y  Fusarium spp. t h e  most d e s t r u c t i v e  t u r f  d i s e a s e  observed 
i n  1964-66. Brown pa tch  caused by Rhizoctonia s o l a n i  can a l s o  be very 
s e r i o u s .  Iielminthosporium d i s e a s e s  were d e s t r u c t i v e  dur ing  w a r m ,  m o i s t  
condi t ions .  Red th read ,  caused by Corticium fuciforme,  occurred on fescue 
t u r f  i n  l a te  summer, and r u s t  ana nowderv mildew were found on b l u e s r a s s  
mainlv i n  l a t e  summer And e a r l v  f a l l : ^ b o t h  &seases  reduced t h e  beaut; of 
t u r f . *  
by Narasmius spn. occurred occasionXITy, r d a p p e a r a n c e  of t u r f .  

Dol la r  s p o t  caused by S c l e r o t i n i a  homoeoca a and f a i r y  r i n g  caused 

I n  t h i s  a r e a  t u r f  d i s e a s e s  occur  mainly between September and Apr i l .  
Bentgrasses  a r e  t h e  most s u s c e p t i b l e ,  followed by b luegrasses  and fescues.  
Di f fe rences  i n  s u s c e p t i b i l i t y  amonq s p e c i e s  and c lones  a r e  l a r g e .  

Introduction 

Gould ( 2 )  s t a t e d  t h a t  i n  western 
Washinqton t h e  n o s t  s e r i o u s  t u r f  d i s e a s e s  a r e  
caused-  by Fusarium n i v a l e ,  C o r t i c i u m  
fuciforme , Ophiobolus gram-and Yarasnius 
oreades.  Ile also susnectetl  t h a t  lrith f u r t h e r  
research  a d d i t i o n a l  pathogens , inc lud inq  

caused-  bv Fusarium n i v a l e .  C o r t i c i u m  
fuciforme , bphiobolus gram-and Yarasvius 
oreades.  Ile also susnectetl  t h a t  lrith f u r t h e r  
research  a d d i t i o n a l  pathogens , inc lud inq  
Helminthosporium s p e c i e s ,  would be found. 
Meiners ( 3 )  revor ted  t h a t  i n  t h e  P a c i f i c  
Northwest , Fus&ium n i v a l e  f i r s t  appears on 
t u r f  i n  October and No-, co inc id ing  1 7 i t h  

cool  , wet weather and cont inues t o  c?evelor, 
under snow cover  o r  w e t  condi t ions  u n t i l  
February o r  Narch. Dahl (1) found t h a t  
Fusarium n i v a l e  was d e s t r u c t i v e  on t h e  nore  
vigorous p l a n t s .  t- 

A survey of t u r f  d i s e a s e s  occur r ing  i n  
t h e  Lower Mainland o f  B r i t i s h  Columbia was 
conducted dur ing  the  w i n t e r  of 1964-65 and 
t h e  s p r i n g  of 1966 t o  determine which 
d i s e a s e s  w e r e  m o s t  d e s t r u c t i v e  t o  e s t a b l i s h e d  
t u r f  , when t h e s e  d i s e a s e s  were most 
d e s t r u c t i v e ,  and i f  r e s i s t a n c e  t o  them 
e x i s t e d  among d i f f e r e n t  g rass  spec ies  and 
clones.  

Mater ia ls  and methods 

A survey of t u r f  d i s e a s e s  was conducted 
a t  10 l o c a t i o n s  i n  t h e  Lower Mainland, 
ex tending  from t h e  Univers i ty  of B r i t i s h  
Columbia campus a t  Vancouver t o  Hope, B.C. 

Cont r ibu t ion  No. NRG-70-17 , Research 
S t a t i o n ,  Canada Department of A g r i c u l t u r e ,  
Beaverlodge , Alberta .  

Forage Ecolog is t  , Research S t a t i o n ,  
Canada Department of Agr icu l tu re  , 
Beaverlodge , Alberta .  Presen t  ac?dress : 
P l a n t  Indus t ry  Div is ion ,  Alber ta  Department 
of A g r i c u l t u r e ,  Edmonton, Alberta .  

Visua l  records  and samples f o r  c u l t u r i n g  w e r e  
taken a t  each loca t ion .  The fo l lowing  g r a s s  
swecies and c u l t i v a r s  w e r e  insnec ted :  
c b l o n i a l  ben t  (Agros t i s  t e n u i s  S i b t h . j  , f i v e  
c lones  : c o l o n i a l  b e n t ,  mixed: FIliqhland' ben t  
( A  r o s t i s  sp.) ; creen ing  ben t  (A r o s t i s  sn.  
c h r e s s i o n a l '  ) ; Kentucky blguegrass (Poa 

r a t e n s i s  L . ) ,  mixed; Kentucky b luegrass  cv. h annual b lueqrass  (Poa annua L . )  ; 
creeping r e d  fescue ( F e s t G  rubra L . )  , 
mixed: and creepinq red fescue  cv. 
'Pennlawn'. 

Turf samples were taken dur ing  t h r e e  
seasons ,  f a l l  (Auqust t o  December) 1964; 
w i n t e r  (January t o  March) 1965; and s p r i n g  
(Apr i l  t o  June)  1966. 

Visual  observa t ions  and photographs were 
made of each d i s e a s e  on the  d i f f e r e n t  s p e c i e s  
and c lones  a t  t h e  v a r i o u s  l o c a t i o n s .  
Samples, composed of 5-cm p lugs  of t u r f ,  w e r e  
taken from t h e  j u n c t u r e  of h e a l t h y  and 
d i seased  t u r f  and were used f o r  i s o l a t i o n  of  
fungi  i n  t h e  l abora tory .  

Four s e c t i o n s  of d i s e a s e d  l e a f  t i s s u e  
w e r e  taken from each sample. The s e c t i o n s  
were s u r f a c e  s t e r i l i z e d  i n  a 15% (v/v)  
Chlorox s o l u t i o n  f o r  5 minutes and p laced  on 
Difco Bacto-agar i n  p e t r i  d i s h e s ,  which w e r e  
then  set  a s i d e  f o r  2- 3  days i n  l i g h t  t o  al low 
hyphae of t h e  fungus t o  develop on t h e  agar .  
When the  hyphae had developed s u f f i c i e n t l y ,  
blocks of agar ,  each conta in ing  a hyphal  t i p ,  
were c u t  from t h e  c u l t u r e  and p laced  on 
po ta to- dext rose  agar  (PDA)  s l a n t s .  

To induce s p o r u l a t i o n ,  fungus i s o l a t e s  
were grown a t  room temperature f o r  p e r i o d s  of 
UP t o  7 0 ,  days on Bacto-aqar con ta in ing  
approximately s i x  g r a i n s  of Quaker o a t s  per 
p e t r i  d i sh .  Severa l  c u l t u r e s  on PDA s l a n t s  
w e r e  a l s o  p laced  o u t s i d e  f o r  14 days,  where 
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they were p r o t e c t e d  from r a i n  and exposed t o  
f l u c t u a t i n g  temperature ranging from 23 t o  50 

Spores produced i n  c u l t u r e  were examined 
microscopica l ly  a f t e r  s t a i n i n g  wi th  c o t t o n  
blue- lactophenol  o r  with a combination s t a i n  
o f  phloxine and congo r e d  i n  a 3% s o l u t i o n  of  
KOA. The l a t t e r  combination was used t o  
observe myce l ia l  ce l l  wal l s .  

F (-5 t o  1OC) .  

Table 1. Climatological data, Vancouver, B.C. 

Precipitation 
Avg temperature (OF) (inches) 

Date Mean Low High Total Snow 

1964 

August 60.5 54.2 66.7 1.45 0 

Results September 55.2 49.5 60.9 5.57 0 

50.7 44.6 56.7 2.34 0 
I t  w i l l  be  noted from Table 1 t h a t  dur ing  

2.0 December 1964 and January 1965 t h e  t o t a l  
snowfa l l  w a s  much above average. Snow November 41'5 37'4 45*6 5*71 
covered t h e  t u r f  f o r  a per iod  of n e a r l y  2 
months i n  t h e  Vancouver area.  This  December 34'4 30'1 38'6 6'19 43*7 
abnormally severe w i n t e r  followed an 
unusual ly w e t  summer. ?, 

October 

1965 

January 36.7 33.1 40.2 7.07 12.8 
From t h e  samples c o l l e c t e d ,  n ine  major 

pathogenic fungi  &ere i s o l a t e d  . (Table 5 )  : February 

March 

1966 

April 

39.7 

41.1 

47.2 

35.9 

34.5 

40.6 

43.5 

47.6 

53.8 

7.42 

2.24 

1.10 

0.6 

2.0 

0 

52.2 45.8 58.6 2.24 0 PINK SNOW MOLD (Fusarium n i v a l e )  w a s  
found i n  a l l  t u r f  s p e c i e s  from m m b e r  t o  May 
Apr i l .  The fungus k i l l e d  t h e  leaves, June 56.8 51.1 62.4 1.79 0 
r e s u l t i n g  i n  t h e  formation of  l a r g e  u n s i g h t l y  
pinkish- grayish-white  i r r e g u l a r  patches t h a t  
ru ined  t h e  appearance of t h e  t u r f .  
'Highland' ben tgrass  w a s  p a r t i c u l a r l y  FUSARIUM PATCH (Fusarium spp. ) occurred s u s c e p t i b l e  t o  t h i s  d i s e a s e  (Fig.  l!. 
However, t h e  p l a n t s  u s u a l l y  recovered wi th in  On bentgrass lawns, in February, and a month a f t e r  growth s t a r t e d  i n  spr ing .  w a s  found most f r e q u e n t l y  on c reep ing  

ben tqrass .  The funsus k i l l e d  t h e  p l a n t s ,  
Morphological d i f f e r e n c e s ,  e s p e c i a l l y  i n  l eav ing  dead pa tches  t o  30 c m  i n  diameter  

spore  s i z e ,  occurred between forms a t t a c k i n g  (Ftg. 2) i n  lawns of c reep ing  b e n t ,  
t h e  g r a s s  i n  f a l l  and i n  win te r .  'Highland' b e n t ,  and annual b luegrass .  

Table 2. Frequency of occurrence of turf disease fungi in the Lower Mainland of British Columbia during three periods, 
1964-66 

Fusarium Fusarium Helmintho- Rhizocto- Corticium Puccinia Erysiphe 
No. of nivale spp. sporium spp. nia solani fuciforme spp. graminis 

Turf grass locations F* w* S* F w s FWS F! w s 

Colonial bent 
Mixed 10 10 10 6 1 4 10 10 9 5 1 2 
Clone 1 4 4 4 2  1 2 4  2 1 2 1 
Clone 2 4 4 4 3  1 1 4  2 3 1 
Clone 3 4 4 4 2  2 4  3 1 
Clone 4 4 4 4 1  
Clone 5 

1 2  1 1 2 
4 4 4 1 1  2 3 1  3 1 

8 1 3 'Highland' bent 10 1 0 1 0 8 1 4 1 8 1 0  7 
'Congressional' bent? 5 4 4 2 2 5  1 3  5 2 1 

2 5  2 5 s 1  2 
5 5  2 3 5 5 2  2 

1 3  5 
8 7 7 5  1 6  8 

'Merion' Kentucky bluegrass 5 2 3 1  
Kentucky bluegrass 5 2 4 1  
Annual bluegrass? 10 8 10 5 1 3  6 10 6 1  1 
'Pennlawn' creeping red fescue 5 3 4 1 
Creeping red fescue 

6 7 6 1  1 

22 23 4 5 Total 78 66 72 38 5 19 2 44 71 35 1 2 48 

* F = fall 1964, W = winter 1964-65, S = spring 1966. 
f Also, Sclerotinia homeocarpa was found in one sample of 'Congressional' bent in fall 1964; and Marasmius spp. in a 

sample of annual bluegrass i n  fall 1964, and in winter 1964-65. 
! 
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Figure 1.  Injury to turf caused by Fusarium nivale. Left,  ‘Congressional’ 
bentgrass. Right, ‘Highland’ bentgrass. 

bluegrasses  and ben tgrasses .  Cloudy and 
moist  weather  i n  e a r l y  f a l l  favored t h e  
s p r e a d  of t h e  causa l  fungus. 

RUST (Pucc in ia  spp:) mainly a t t a c k e d  
Kentucky b luegrass  lawns I n  e a r l y  f a l l  and 
g e n e r a l l y  those  i n  less f e r t i l e  l o c a t i o n s .  
It d i d  n o t  k i l l  t h e  g rass  and n e a r l y  
disappeared l a t e r  i n  t h e  f a l l .  

POWDERY MILDEW ( E r y s i i h e  $:am%:!; 
occurred on b luegrasses  i n  ear y f a 1  
myce l ia l  patches formed on t h e  s u r f a c e  of 
l e a f  b lades  and shea ths .  The i n f e c t e d  leaves  
f i n a l l y  tu rned  yel lowish brown, b u t  t h e  
fungus d i d  n o t  k i l l  t h e  p l a n t s .  

Figure 2. Injury caused by Fusarium spp. to a lawn of ‘Congressional’ 
ben tgrass. 

Colonia l  b e n t  was a b l e  t o  recover  p a r t i a l l y .  
The fungus w a s  n o t  i s o l a t e d  from Kentucky 
b l u e g r a s s  o r  c reep ing  r e d  fescue  t u r f .  

MELTING OUT (Helminthosporium spy. ) A t  
least two IIelminthosporium spp. a t t a c k e d  t u r f  
i n  t h e  Vancouver area.  I n  September and 
October, when t h e  weather  w a s  s t i l l  warm b u t  
reasonably moist, helminthosporium d i s e a s e s  
caused t h e  lawns t o  be thinned o u t  by k i l l i n g  
some of t h e  t i l lers.  Bentgrasses  i n  shady 
l o c a t i o n s  w e r e  most a f fec ted .  

A s t r a i n  causing l e a f  s p o t  w a s  i s o l a t e d  
from a l l  s p e c i e s  of t u r f  g r a s s e s  b u t  w a s  
p a r t i c u l a r l y  predominant on some of  t h e  
b e n t g r a s s  clones.  

BROWN PATCH (Rhizoctonia s o l a n i )  (Fig.  3 )  
occur red  i n  i r r e g u l a r  gray’ish-brown r i n g s  up 
t o  50 c m  i n  diameter .  The fungus k i l l e d  t h e  
leaves  b u t  n o t  t h e  roots, and t h e  t u r f  
recovered w i t h i n  a month. This  fungus was 
i s o l a t e d  from samples of annual b luegrass  i n  
October and February and from c o l o n i a l  
b e n t g r a s s  i n  February i n  t u r f  samples taken 
from w e l l  f e r t i l i z e d  g o l f  greens.  

RED THREAD (Cort icium f u c i f o m e )  was most 
commonly found i n  e a r l y  September i n  fescue 
lawns, b u t  it a l s o  appeared i n  lawns 
c o n s i s t i n g  mainly of annual and Kentucky 

Figure 3. lnlury caused by Rhizoctonia solon; to a golf green of annual 
bluegrass. 

DOLLAR SPOT ( S c l e r o t i n i a  homoeocarpa) 
occurred on creeping b e n t g r a s s  i n  August. 
tegular dark-brown s p o t s ,  3-5 c m  i n  d iameter ,  

iu rn ing  l a t e r  t o  a l i g h t ,  bleached c o l o r ,  
appeared on t h e  t u r f .  White mycelium, which 
was very n o t i c e a b l e  i n  e a r l y  morning, covered 
t h e  leaves.  

FAIRY R I N G  (Marasmius spp . )  w a s  
i d e n t i f i e d  from samples taken from an annual 
b luegrass  lawn i n  f a l l  and win te r .  Dark 
green r i n g s  20-100 c m  i n  diameter  appeared, 
and g r a s s  growing wi th in  t h e  r i n q s  d i sp layed  
a l i g h t e r  c o l o r  than  t h e  rest of t h e  lawn. 

Discussion 

Pink snow mold was t h e  most f requent  and 
one of t h e  most d e s t r u c t i v e  t u r f  d i s e a s e s  i n  
t h e  Lower F r a s e r  Valley. I t  w a s  most a c t i v e  
under snow cover  and a f t e r  t h e  snow melted 
dur ing  co ld ,  w e t  weather. I t  a f f e c t e d  a l l  
t u r f  g r a s s e s  examined, b u t  t h e r e  w e r e  l a r g e  
d i f f e r e n c e s  i n  s u s c e p t i b i l i t y  among s p e c i e s  
and clones.  S t r a i n s  of t h e  c a u s a l  fungus 
damaging t u r f  i n  t h e  f a l l  may b e  d i f f e r e n t  
from s t r a i n s  a c t i v e  dur ing  w i n t e r  months. 

Fusarium pa tch  w a s  the most d e s t r u c t i v e  
d i s e a s e  on ben t  g r a s s  and annual b luegrass  
lawns i n  win te r .  I n  a d d i t i o n  t o  k i l l i n g  t h e  



VOL. 50, NO. 4, CAN. PLANT DIS. SURV. DEC., 1970 141 

l e a v e s ,  it also k i l l e d  t h e  r o o t s  of t h e  
p l a n t s  and l e f t  round dead patches i n  t h e  
middle of t h e  lawn. 

Helminthosporium spp. ru ined  t h e  q u a l i t y  
o f  t u r f ,  mainly i n  e a r l y  f a l l ,  causing t h e  
melting-out e f f e c t .  During longer  per iods  o f  
favorab le  condi t ions ,  t h e  t u r f  was k i l l e d  and 
t h i s  d i s e a s e  w a s  very s e r i o u s .  
Helminthosporium mel t ing  o u t  w a s  one of t h e  
most p r e v a l e n t  t u r f  d i s e a s e s ,  e s p e c i a l l y  on 
ben tgrass .  

Brown pa tch ,  which prev ious ly  w a s  
regarded as a d i s e a s e  occur r ing  only i n  h o t  
weather ,  damaged t u r f  i n  October and February 
(Fig. 3 ) .  This  d i s e a s e  a f f e c t e d  t u r f  g r a s s e s  
i n  w i n t e r  a s  w e l l  as i n  la te  summer and f a l l  
i n  t h e  Vancouver area. 

Red th read ,  one of t h e  most p r e v a l e n t  
lawn d i s e a s e s  on fescue on t h e  lower mainland 
i n  t h e  w a r m ,  humid season,  n e a r l y  disappeared 
when t h e  weather  became cool. Normally only 
t h e  leaves  w e r e  a f f e c t e d ,  and t h e  t u r f  
recovered w i t h i n  3 weeks. 

R u s t  and powdery mildew w e r e  t h e  most 
p r e v a l e n t  d i s e a s e s  of Kentucky b luegrass .  
Both occur red  i n  l a te  summer b u t  were n o t  
very d e s t r u c t i v e .  They d i d  n o t  k i l l  t h e  
p l a n t s ,  b u t  ru ined  t h e  appearance of t h e  
t u r f .  

Dollar s p o t  occurred on c reep ing  
ben tgrass  i n  t h e  t u r f  nursery a t  Vancouver 
b u t  d i d  n o t  spread  t o  o t h e r  species growing 

c l o s e  by. I t  disappeared w i t h i n  a month and, 
t h e r e f o r e ,  w a s  n o t  considered a s  a major 
d i s e a s e  i n  t h e  Lower  Mainland. 

Fa i ry  r i n g  occurred i n  only one lawn 
examined. It w a s  n o t  widespread, b u t  it is 
considered t o  be one of t h e  most d e s t r u c t i v e  
t u r f  d i s e a s e s  i n  home lawns i n  Vancouver. 
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