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THREE DISEASES OF CORN (ZEA M A Y S )  NEW TO ONTARIO: CRAZY TOP, 
A PHYLLOSTICTA LEAF SPOT, AND EYESPOT 

L. F. Gates and C.G.Mort imore'  

CRAZY TOP ( S c l e r o  h thora  macros o r a  (Sacc.) 
Thirum., Shaw Znd N a r a s - d  

This  downy mildew has been repor ted  by 
Conners ( 1 )  t o  occur  on wheat (Tr i t i cum -- aest ivum L.)  i n  Canada, b u t  it has no t  been 
recorded on corn (Zea m a  s i n  t h i s  
country.  The only T e v &  k L u r r e n c e  of 
c razy  t o p  i n  Ontar io  known to  t h e  au thors  w a s  
i n  1 9 4 6 ,  when it w a s  seen i n  one f i e l d  i n  
Kent County by Mr. E a r l  Thompson of  Pioneer  
Seed Company (persona l  c o m u n i c a t i o n ) .  
However, i n  1968 t h e  d i s e a s e  occurred 
unexpectedly i n  s e v e r a l  areas of  Essex and 
Kent Counties .  I n  an August survey of  22  
f i e l d s  near  H a r r o w  known t o  have had f looded 
a r e a s  i n  t h e  s p r i n g ,  5 f i e l d s  contained 
i n f e c t e d  p l a n t s .  In  a l l ,  10 cases  were 
r e p o r t e d  i n  1968 i n  a 6-mile r a d i u s  o f  
Harrow, and 2 c a s e s  w e r e  r epor ted  i n  Kent 
County. 

I n f e c t e d  p l a n t s  w e r e  s t u n t e d ,  t i l l e r e d ,  
and o f t e n  crooked, with d i sorgan ized  v a s c u l a r  
systems. Leaves were th ickened ,  l e a t h e r y ,  
and cor ruga ted ,  w i t h  a c h a r a c t e r i s t i c  
s t r i p i n g  of l i g h t  green l i n e s ,  which were 
f r e q u e n t l y  longer  near  t h e  midrib than a t  t h e  
edges of t h e  l e a f  (Fig.  1 A ) .  The t a s s e l s ,  or 
p a r t s  of t h e  tassels, developed l e a f y  
p r o l i f e r a t i o n s  of t h e  f l o r a l  p a r t s ,  and some 
p l a n t s  developed m u l t i p l e  ears which w e r e  
s m a l l  and l a r g e l y  bar ren  (Fig.  1 B ) .  

Invasion of t h e  p l a n t  i s  repor ted  t o  occur  
when t h e  s o i l  is f looded o r  waterlogged a f t e r  
seed  germinat ion and before  t h e  p l a n t s  a r e  
about  6 inches high ( 6 ) .  In  t h e  Harrow a r e a ,  
where most corn i s  sown dur ing  t h e  second and 
t h i r d  weeks of May, 4 . 0 1  inches o f  r a i n  were 
recorded on May 26- 27 ,  and many f i e l d s  w e r e  
f looded.  The d i s e a s e  was c l e a r l y  a s s o c i a t e d  
wi th  the  f looded a reas :  i n f e c t e d  p l a n t s  

Figure I .  Crazy top of corn caused by Scleraphthora macrosporo. 
A. Leathery, corrugated, and st-iped leaves. 
6. Leafy proliferations of tassels. 
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occur red  around pa tches  of  flood-damaged core 
or  a long  areas where surface- water  had 
flowed. Usual ly  o n l y  a few i n f e c t e d  p l a n t s  
were found, b u t  some f i e l d s  had a r e a s  w i t h  
many i n f e c t e d  p l a n t s .  Crazy top w a s  
unusua l ly  p r e v a l e n t  i n  Ind iana  and i n  some 
a d j a c e n t  s tates  i n  1968 under similar weather  
c o n d i t i o n s  ( 8 ) .  

I t  is of i n t e r e s t  t h a t  t h e  d i s e a s e  shou ld  
appear  i n  so many f i e l d s  i n  areas where it 
has  n o t  been recorded before .  Poss ib ly ,  
long-dormant oospores  w e r e  t h e  source  o f  
inoculum, b u t  s i n c e  t h e  f looded areas 
f r e q u e n t l y  ad jo ined  g r a s s  edges spores  may 
have f l o a t e d  i n  from p e r e n n i a l  g r a s s  h o s t s .  

Some p l a n t s  w e r e  seen  i n  which l e a f  
symptoms w e r e  recognized b u t  t h e  t a s s e l s  were 
n o t  a f f e c t e d ,  and it is p o s s i b l e  t h a t  under 
w e t  c o n d i t i o n s  corn p l a n t s  are invaded t o  a 
l i m i t e d  e x t e n t  more f r e q u e n t l y  t h a n  
o b s e r v a t i o n s  o f  t y p i c a l  symptoms would 
sugges t .  

LEAF SPOT CAUSED BY A PHYLLOSTICTA SP. 

I n  1967 t h i s  d i s e a s e  w a s  noted on corn i n  
southwestern O n t a r i o  between Bran t fo rd  and 
Chatham. I n  1968 it w a s  observed i n  t h e  same 
g e n e r a l  area and also i n  Essex County, and i n  
1969 w a s  seen from Essex County to 
Northumberland County. Usual ly  s c a t t e r e d  
i n f e c t i o n s  occur mainly on t h e  lower and 
middle leaves i n  August and September, b u t  on 
occas ions  t h e  s p o t s  coalesce and s e v e r e l y  
damage t h e  l eaves .  Most of  56 hybr ids  w e r e  
a f f e c t e d  i n  a performance t r i a l  near 
Bran t fo rd  i n  1969. 

Lesions are narrow, about  4-6 times as 
l o n g  a s  wide, and many f a l l  t y p i c a l l y  w i t h i n  
t h e  range 1-4 c m  x 0.2-0.5 cm;  t h e y  are 
fawn-colored, f r e q u e n t l y  wi th  a dark border  
(Fig.2A). Pycnidia  80-150 p i n  d iamete r  
develop,  o f t e n  i n  rows between t h e  v e i n s  
(Fig.  2B). Spores produced on l e a v e s  or  on 
a g a r  c u l t u r e  media are u n i c e l l u l a r ,  e l l i p s o i d  
t o  c y l i n d r i c a l ,  c o n t a i n  t w o  o r  more o i l -  
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drops ,  and are g e n e r a l l y  9.6- 14.U F x 3.2-5.3 CL 
(Fig.  2C) .  These are l a r g e r  than  t h e  spores  
descr ibed  by S t o u t  f o r  Ph l l o s t i c t a  zeae (41, 
though they  match i n  -spores of 
Ascoch t a  zeae, which S t o u t  d e s c r i b e s  a s  
d y  X s e p t a t e ,  t h e  septum o f t e n  
apparen t ly  lacking" .  C r o s s - w a l l s  have only 
o c c a s i o n a l l y  been seen  i n  o u r  material. 

The wide d i s t r i b u t i o n  of t h i s  d i s e a s e  
sugges t s  t h a t  it is normally p r e s e n t  a t  
l e v e l s  t h a t  are no t  no t iced ,  b u t  t h a t  
c o n d i t i o n s  have favored i t s  appearance i n  
1 9 6 7 ,  1968, and 1969. The fungus behaves a s  
a weak pathogen i n  t h a t ,  a f t e r  a r t i f i c i a l  
i n o c u l a t i o n s  of greenhouse corn p l a n t s ,  it 
i n f e c t s  l e a v e s  of young s e e d l i n g s  and o l d e r  
l eaves  of l a r g e r  p l a n t s ,  b u t  mature l eaves  i n  
good condi t ion  a r e  a t t a c k e d  only slowly. In  
t h e  f i e l d  t h e  fungus a t t a c k s  mainly o l d e r  and 
senescing leaves .  I n  t h e  l a s t  3 seasons,  
c o n d i t i o n s  i n  some areas of southwestern 
Ontar io  have been somewhat adverse f o r  corn 
due t o  dry  per iods  i n  t h e  l a t e  summer, 
sometimes fol lowing heavy s p r i n g  r a i n s  , which 
seem to  have r e s t r i c t e d  r o o t  development. 
These c o n d i t i o n s  have r e s u l t e d  i n  shor tages  
of moisture and n u t r i e n t s  i n  l a t e  summer, 
wi th  a consequent e a r l y  maturat ion and 

senescence of l eaves  t h a t  would favor  
unusual ly widespread a t t a c k  by t h e  fungus. 
I n  1968, l e a f  s p o t s  due t o  s p e c i e s  o f  
P h y l l o s t i c t a  w e r e  also widespread i n  s e v e r a l  
s t a t e s  of t h e  U . S . A .  ( 3 , s ) .  The use of l a r g e  
popula t ions  of p l a n t s  p laces  g r e a t e r  stress 
on i n d i v i d u a l  p l a n t s ,  a l s o  favor ing  t h e  
d i sease .  Corn monoculture, which i s  becoming 
common i n  southwestern Ontar io,  i s  l i k e l y  t o  
i n c r e a s e  pathogen inoculum. Experiments a t  
H a r r o w  i n d i c a t e  t h a t  s t a l k  rot r e s i s t a n c e  and 
y i e l d  depend l a r g e l y  on t h e  i n t e g r i t y  o f  t h e  
l e a v e s  above t h e  ear, and so f a r  i n  Ontar io  
t h e s e  leaves  genera l ly  a r e  only l i g h t l y  
a f f e c t e d  by t h e  d i sease .  

EYESPOT ( K a b a t i e l l a  zeae N a r i t a  and 
Hiratsuka)  . 
This  d i s e a s e  was observed on corn i n  

performance t r i a l s  near  S t .  Thomas and 
Bran t ford  i n  1967-69.  Its incidence has been 
l i g h t ,  except  on occasionill  l eaves .  

Spots  are c i r c u l a r ,  brown, 1-2 m i n  
d iameter ,  inc lud ing  a dark brown o r  redd ish  
brown margin (F ig .  :$A). Sometimes a 
t r a n s l u c e n t  r i n g  surrounds t h e  s p o t s .  
Conidiophores about  30 p long emerge i n  

Figure 3. Eyespot of corn caused by Kabatiella zeoe. A. Leaves with 
lesions. B. Conidia from corn leaf inoculated in mist chamber, 
X 450. 
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groups through t h e  s tomata  and produce 
d i s t i n c t i v e  s i c k l e-  or  c rescen t- shaped  s p o r e s  
which measure 16-29 p x 2.2-3.2 p. (Fig.  3B). 
The o r i g i n a l  d e s c r i p t i o n  o f  t h i s  d i s e a s e  and 
pathogen was made i n  Japan ( 2 ) ,  and it w a s  
r ecorded  o v e r  a wide a r e a  of n o r t h- c e n t r a l  
U.S.A. i n  1968 ( 5 , 7 ) .  

The fungus appears  t o  be a weak pathogen, 
o n l y  s lowly  a t t a c k i n g  corn l e a v e s  a f te r  
a r t i f i c i a l  i n o c u l a t i o n  i n  a m i s t  chamber, and 
a t t a c k i n g  o n l y  o l d e r  l e a v e s  i n  t h e  f i e l d .  
Lesions  sometimes occur  a long  f o l d s  i n  t h e  
leaves a long  which s p o r e s  have e v i d e n t l y  been 
washed by r a i n  o r  dew. 
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