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ZOOSPORIC FUNGI ASSOCIATED WITH WHEAT SPINDLE 
STREAK MOSAIC IN ONTARIO'  

D.J.S.Barr' and J .T .  Slykhuis3 

Abstract 
Pol  m xa  ramin is  Led. has been found f r e q u e n t l y  i n  Ontar io  on wheat 

Other wheat: Darasites. plan+ i n  ecte + w i t h  wheat s p i n d l e  s t r e a k  mosaic. 
01 idium b r a s s i c a e  (Wor.) Dang;, Rhizo h d i m  raminis  Led., a i d  La ena 
&la Vanterpool and Led., ha: i l s o  b e b  ,in Ontar io  an* 
a r e  being i n v e s t i g a t e d  as p o s s i b l e  vectors of  t h e  v i r u s .  

Introduction 

Wheat s p i n d l e  s t r e a k  mosaic caused by a 
soi l- borne v i r u s  (WSSMV) has been common on 
w i n t e r  wheat i n  Ontar io  most y e a r s  s i n c e  it 
was f i r s t  observed i n  1957. It  has been 
p r e v a l e n t  on ly  i n  f i e l d s  i n  which t h r e e  o r  
more preceding crops of w i n t e r  wheat w e r e  
grown a t  i n t e r v a l s  o f  5 years  or less ( 5 ) .  

The s o i l  r e l a t i o n s h i p s  o f  WSSPlV appear t o  
be s i m i l a r  t o  those  f o r  wheat soi l- borne 
mosaic: v i r u s  (WMV) . I n f e c t i v i t y  is r e t a i n e d  
i n  s o i l  s t o r e d  dry  a t  room temperature f o r  
s e v e r a l  y e a r s ,  i n  f r a c t i o n s  of s o i l  t h a t  pass  
through sieves wi th  4 4  c1 openings,  and i n  
o r g a n i c  f r a c t i o n s  from s o i l .  However, 
i n f e c t i v i t y  can be des t royed  by hea t ing  a t  
52C or by t r e a t i n g  with any of a number o f  
f u n g i c i d a l  chemicals.  

These c h a r a c t e r i s t i c s  a r e  c o n s i s t e n t  wi th  
t h e  p o s s i b i l i t y  t h a t  t h e  v i r u s  i s  harbored 
and t r a n s m i t t e d  by a root- invading zoosporic  
fungus, s e v e r a l  o f  which have been observed 
on r o o t s  o f  Gramineae i n  Ontar io:  

dioph~;~mn;a wazr;?inis Led. (Plasmo- 
iscovered i n  1929 during 

an i n v e s t i g a t i o n  of c e r t a i n  r o o t  r o t s  o f  
wheat occur r ing  i n  Ontar io  ' ( 3 ) .  There i s  
good evidence t h a t  it is a v e c t o r  of WMV i n  
t h e  U.S.A. (1,4). 

01 idium b r a s s i c a e  (Wor.) Dang. 
( C h y t b )  is a v e c t o r  of s e v e r a l  p l a n t  
v i r u s e s ,  inc lud ing  tobacco n e c r o s i s ,  
tobacco s t u n t ,  and l e t t u c e  b i g  ve in  ( 7 ) .  
It  occurs  i n  t h e  r o o t s  of many p l a n t s  i n  
Ontar io.  
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Led. 
( C h y t * e a s  f i r m r i b e d  from 
m a t e r i a l  found i n  1932 i n  roots o f  wheat 
grown i n  so i l  from t h e  C e n t r a l  Experimental 
Farm, O t t a w a  ( 2 ) .  Unlike t h e  o t h e r  
zoosporic  fungi  considered h e r e ,  which are 
endobio t ic ,  t h i s  fungus produces e p i b i o t i c  
zoosporangia and - r e s t i n g  spores  on root 
h a i r s  and epidermal cells.  Only d e l i c a t e  
r h i z o i d s  p e n e t r a t e  t h e  h o s t  cells.  The 
e p i b i o t i c  r e s t i n g  spores  soon become 
separa ted  from t h e  roots l e a v i n g  no 
observable bodies  i n  t h e  r o o t s .  Although 
t h i s  fungus has seldom been observed,  it 
may be very common and p o s s i b l y  a vector. 

La ena r a d i c i c o l a  Vanterpool and Led. 
( L a g e h e s )  w a s  r epor ted  t o  be a 
p a r a s i t e  of wheat, b a r l e y ,  and Zea i n  
Western Canada (9)  and Ontar io  w h e r e  it w a s  
also found on wi ld  g r a s s e s  ( 8 ) .  It  
produces endobio t ic  zoosporangia and 
r e s t i n g  spores .  

R o o t  examinations were made t o  determine i f  
any of  t h e s e  fungi  w e r e  commonly a s s o c i a t e d  
w i t h  wheat s p i n d l e  s t r e a k  mosaic i n  Ontar io ,  
and i f  they  occurred on c e r t a i n  o t h e r  common 
grasses .  

Methods 
Wheat ( T r i t i c u m  aestiyum L.) p l a n t s  

showing symptoms of s p i n d l e  s t r e a k  mosaic 
were c o l l e c t e d  from t h e  main w i n t e r  wheat 
producing d i s t r i c t s  o f  Ontar io  dur ing  surveys 
i n  May and June 1969 ( 6 ) ,  from f i e l d  p l o t s  a t  
Ottawa, and from growth rooms opera ted  a t  8- 
12C. Roots o f  var ious  q r a s s e s ,  p r i n c i p a l l y  
from t h e  v i c i n i t y  of O t t a w a ,  w e r e  a l s o  
examined. 

The r o o t s  were washed and small p o r t i o n s  
mounted i n  water and examined wi th  a phase 
c o n t r a s t  microscope. Fungi w e r e  i d e n t i f i e d  
by t h e i r  c h a r a c t e r i s t i c  zoosporangia o r  
r e s t i n g  spores .  As a f u r t h e r  check on t h e  
presence of fungi ,  t h e  p l a n t s  w e r e  p o t t e d  i n  
washed whi te  sand and incubated f o r  3-4 weeks 
by a south- facing window i n  a l a b o r a t o r y ,  o r  
a t  15-20C i n  growth chambers. These 
condi t ions  encouraged r a p i d  spread of P_. 
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ramin is ,  0. b r a s s i c a e  and L. r a d i c i c o l a  
Znd, i n  t h e  absence of  s o i l p a r t i c l e s ,  t h e  
fungi  w e r e  e a s i l y  seen.  This technique w a s  
n o t  s a t i s f a c t o r y  f o r  R. raminis  which was 
seen only on r o o t s  of p 1 ; i i n t h o i l .  

Results 
Zoosporangia and r e s t i n g  spores  of P. 

grami;is were found i n  t h e  r o o t s  o f  s p i n d r e  
s t r e a  mosaic d i s e a s e d  wheat p l a n t s  from 12  
of 13  f i e l d s  sampled i n  t h e  count ies  o f  
Car le ton ,  E lg in ,  Kent, Eliddlesex, Simcoe, and 
Welland. P. graminis  was a l s o  found i n  wheat 
seeded i n  r n f e s t e d  so i l s  from t h e s e  c o u n t i e s  
and grown a t  8-12C i n  a growth room. 
liowever, it w a s  a l s o  found i n  mosaic- free 
wheat grown on land  a t  Ottawa f o r  which t h e r e  
was no record of a p rev ious  c rop  of wheat. 

In  h o s t  range tests ,  Hordeum v u l  are L. 
'Vantagel ,  Bromus inermis ~eyss. &nl, 
and Agropyron repens (L.) Beauv., which 
appear t o  be immune t o  WSSMV, became i n f e c t e d  
wi th  p. graminis .  

01 idium b r a s s i c a e  was d e t e c t e d  i n  r o o t s  
of w k r o m  5 of  t h e  13  f i e l d s  of WSSPI- 
d i seased  wheat sampled, inc lud inq  f i e l d s  i n  
Car le ton ,  E lg in ,  -Kent ,  and Simcoe count ies .  
I t  was a l s o  found i n  roots of mosaic- free 
wheat grown i n  s o i l  c o l l e c t e d  from f i e l d s  i n  
which wheat has  probably never been grown 
prev ious ly ,  and i n  r o o t s  of t h e  g r a s s e s  Poa 
p r a t e n s i s  L.,  IIordeum ubatum P h l E  
p r a t e n s e  L., Agros t i s  h i s L i h d s -  
Agropyron repens.  

Iulizo h dium raminis  w a s  found on wheat 
that- w b p i n d l e  s t r e a k  mosaic 
whi le  growing a t  8-12C i n  s o i l  c o l l e c t e d  from 
a f i e l d  i n  Brant  county i n  which t h e  d i s e a s e  
was severe  i n  1968. The r e s t i n g  spores  of 
t h i s  fungus w e r e  abundant on t h e  s u r f a c e  o f  
r o o t s  and r o o t  h a i r s  6 t o  8 weeks a f t e r  
seed ing ,  b u t  l a t e r  they were d i f f i c u l t  t o  
f ind .  raminis  was n o t  found on r o o t s  o f  
p l a n t s  c k h o m  t h e  f i e l d  b u t  s ince  t h e  
r e s t i n g  spores  do n o t  p e r s i s t  on t h e  r o o t s ,  
f a i l u r e  to  f i n d  them does n o t  n e c e s s a r i l y  
i n d i c a t e  t h a t  t h e  fungus had n o t  been 
presen t .  

Lagena r a d i c i c o l a  w a s  found on A ro 
repens a t  O t t a w a ,  b u t  it w a s  no t  d e t e  
r o o t s  of wheat i n f e c t e d  with WSSMV. 
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Discussion 
The similarities i n  t ransmiss ion  i n  s o i l  

and f a c t o r s  involved i n  t h e  p e r s i s t e n c e  and 
e l i m i n a t i o n  of  i n f e c t i v i t y  o f  so i l  i n d i c a t e  
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t h a t  WSSMV and WMV may have a similar v e c t o r  
and vec tor  r e l a t i o n s .  The evidence t h a t  WMV 
i s  t r a n s m i t t e d  by p. raminis  (1,4) and t h e  
f requent  f i n d i n g  o f h n g u s  i n  roots of  
wheat i n f e c t e d  with WSSMV i n d i c a t e  t h a t  it 
may be a v e c t o r  o f  WSSMV. Proof t h a t  P. 
graminis  i s  a v e c t o r  may be achieved frcm 
experiments wi th  un i funga l  c u l t u r e s  of t h i s  
fungus grown on wheat roots i n  a s s o c i a t i o n  
wi th  t h e  v i r u s ,  b u t  t h e  slow development o f  
wheat s p i n d l e  s t reak mo$aic p revents  r a p i d  
results. I n  t h e  meantime, each of t h e  
zoosporic  fungi  known t o  i n f e c t  wheat must be 
considered a s  p o t e n t i a l l y  a vec tor .  
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