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PRELIMINARY STUDIES TO DETERMINE EFFECT OF SOUTHERN LEAF BLIGHT 
ON YIELD OF CORN IN EASTERN ONTARIO 

A.T. Bolton2 

Abstract 

E f f e c t  on y i e l d  of p l a n t  age a t  time of i n f e c t i o n  w i t h  gelminthosporium 
mavdis w a s  determined us ing  t h e  corn  (m maYS) hybrid Warwick SL209 
conta in ing  Texas male s t e r i l e  cytoplasm. A t  Ottawa, corn p l a n t s  inocula ted  
J u l y  15 developed symptoms wi th in  4 days and exh ib i t ed  a y i e l d  reduct ion  of 
50%. P l a n t s  i nocu la t ed  August 1 showed some s t u n t i n g  and y i e l d  loss, bu t  
t h e  d i s e a s e  was less severe. P l a n t s  i nocu la t ed  August 15 and September 1 
exh ib i t ed  fewer s eve re  symptoms b u t  a s t a t i s t i c a l l y  s i g n i f i c a n t  y i e l d  loss. 
I n f e c t i o n  of t h e  lower leaves  of t h e  corn  p l a n t s  d i d  not  a f f e c t  y i e l d  b u t  
i n f e c t i o n  of t h e  upper l eaves  inc luding  t h e  e a r  caused cons iderable  y i e l d  
loss. The r e s u l t s  of t he se  prel iminary experiements sugges t  t h a t ,  i n  
e a s t e r n  Ontario,  n a t u r a l  i n f e c t i o n  of corn  suscep t ib l e  t o  11. maydis occurs 
t o o  l a t e  i n  t h e  season t o  cause  y i e l d  losses of more than 10%. 

On a determine l ' e f f e t  s u r  le  rendement du s t a d e  de c ro i s sance  au 
moment de l a i n f e c t i o n  par  Helminthosporium maydis, en  u t i l i s a n t  l e  mais 
hybride Warwick SL209 por t an t  l a  s t e r i l i t l  cytoplasmique male Texas. A 
Ottawa, les p l a n t s  de mais i nocu le s  l e  15 j u i l l e t  o n t  mani fes t8  des 
symptames e n  moins de 4 j ou r s  e t  o n t  accuse une r educ t ion  de  rendement de 
50%. Les p l a n t s  i nocu le s  de ler aoat o n t  manifest6 une c e r t a i n e  a t roph ie  
e t  une p e r t e  de  rendement, mais a un moindre degre. Sur les  p l a n t s  
i nocu le s  de 15 aoat e t  le ler septembre l e s  symptomes graves  e t a i e n t  moins 
nombreux mais l a  b a i s s e  d s  rendement a ete s ta t i s t iquemenc s i g n i f i c a t i v e .  
La in fec t ion  d e s  f e u i l l e s  supe r i eu re s ,  n * a  pas i n f l u e  s u r  l e  rendement, mais 
celle d e s  f e u i l l e s  s u g r i e u r e s ,  y compris l ' e p i ,  a provoque une b a i s s e  de 
rendement cons iderable .  Les r e s u l t a t s  d e  ces exper iences  p re l imina i r  es 
po r t en t  a c r o i r e  que dans Icest d e  l 'Ontar io ,  l a i n f e c t i o n  n a t u r e l l e  du mais 
s u s c e p t i b l e  a 1. maydis se p rodu i t  t r o p  t a r d  dans l a  sa i son  pour causer des 
baisses de rendement de p lus  de 10%. 

Southern l e a f  b l i g h t  w a s  found on corn 
(E  may^ L.) i n  e a s t e r n  On ta r io  i n  1970. 
Although t h e  d i s e a s e  caused s e r i o u s  losses i n  
a r e a s  of t h e  United States as w e l l  as  i n  a 
few f i e l d s  i n  southwestern Ontar io ,  the 
damage caused i n  e a s t e r n  Ontar io  was 
n e g l i g i b l e  ( 2 ) .  

The pathogen Helminthosporium maydis 
Nisikado [stat. pe r f .  Cochliobolus 

~~ 

heteros t rophus  (Drechs.) Drechs. 3 r a c e  T 
overwintered i n  e a s t e r n  Ontar io  dur ing  t h e  
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w in t e r  1970-71 b u t  d id  n o t  appear on corn 
p l a n t s  i n  t h e  area u n t i l  September. A s  a 
r e s u l t ,  losses were on ly  s l i g h t  i n  s p i t e  of 
t h e  f a c t  t h a t  i n  many f i e l d s  l e s i o n s  covered 
a high percentage of l ea f  a r e a  of most p l a n t s  
(1) * 

I n  1972, f i e l d  experiments were c a r r i e d  
o u t  a t  O t t a w a  t o  determine i f  an epidemic 
could be i n i t i a t e d  e a r l i e r  i n  t h e  season and 
t o  a s s e s s  t h e  e f f e c t  on y i e l d  of e a r l y  
i n fec t ion .  A s tudy a l s o  was made of t h e  
e f f e c t  on y i e l d  of i nocu la t ion  o f  d i f f e r e n t  
p l a n t  p a r t s .  

Materials and methods 

T o  determine t h e  e f f e c t  on y i e l d  of p l a n t  
age a t  time of i n f e c t i o n  w i t h  4. maydis, t h e  - Zea  may^ L. hybrid Warwick SL209 conta in ing  , 
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Texas male s t e r i l e  cytoplcism was used. Each 
p l o t  cons i s t ed  of t h r e e  8- plant  rows with 
p l a n t s  30 c m  a p a r t  i n  rows 1 m apa r t .  Eight  
p l o t s  of  each of t he  f i v e  t rea tments  were 
loca t ed  4 m a p a r t  i n  a l l  d i r ec t ions .  P l a n t s  
i n  t h e  c e n t e r  row of each p l o t  were 
inocu la t ed  wi th  4. mavdis 7, 9 ,  11, and 13 
weeks a f t e r  p l an t ing  beginning with the f i r s t  
i nocu la t ion  J u l y  15. H. ma d i s  i s o l a t e d  from 
corn near  Ottawa ir, septe:ber 1971 was used 
i n  t h e  i nocu la t ions .  

To determine t h e  e f f e c t  on y ie ld  of t h e  
amount of f o l i a g e  i n f e c t e d ,  e i g h t  a d d i t i o n a l  
p l o t s  per  t rea tment  were l a i d  o u t  as 
descr ibed  above, and p l a n t s  were inocula ted  
11 weeks a f t e r  seeding,  as fol lows:  1)  t h e  
f i r s t  f i v e  l eaves  from t h e  base of t h e  p l a n t ;  
2)  t h e  f i r s t  s i x  leaves ,  inc luding  t h e  f i r s t  
e a r ;  3)  t he  f i r s t  e i g h t  l eaves  and e a r s ;  4 )  
t h e  e n t i r e  p l an t .  

TO prepare  l a r g e  q u a n t i e i e s  of inoculum, 
t h e  fungus was grown a t  22-25 C on autoclaved 
corn ke rne l s  i n  2 - l i t e r  erlenmeyer f l a s k s  
conta in ing  800 g corn and 300 m l  d i s t i l l e d  
water. Six t o  8 days a f t e r  seeding with 
conid ia  of g .  maydis t h e  i n f e s t e d  ke rne l s  
were removed from the  f l a s k  and spread out  on 
paper towels  t o  dry. The d r i ed  in fec t ed  corn 
was s t o r e d  i n  paper bags u n t i l  requi red .  To 
prepare  inoculum, t h e  ke rne l s  were placed i n  
l a r g e  p l a s t i c  bags a long with s u f f i c i e n t  
s t e r i l e  water  t o  maintain humidity a t  l oo%,  
spread  out  t o  a depth of about 2 cm, and 
placed under f l uo re scen t  l i g h t s  (about 500 
f t - c )  f o r  8-9 days. A t  t h a t  t ime t h e  s u r f a c e  
of t h e  ke rne l s  was covered with spores.  To 
make t h e  spore  suspension, water was added 
and t h e  mixture s t r a i n e d  through s e v e r a l  
l a y e r s  of  cheesecloth.  A suspension of 10,000 
t o  12,000 spores  per m l  was appl ied  t o  t h e  
corn f o l i a g e  a t  the  r a t e  of 1 l i t e r  t o  e i g h t  
p l an t s .  I nocu la t ions  were made dur ing  t h e  
l a t e  evening t o  avoid r a p i d  drying of t h e  
l eaves .  During t h e  fo l lok ing  10 days t h e  
p l a n t s  were moistened a t  half- hour i n t e r v a l s  
dur ing  t h e  day using m i s t  nozzles. 

A l l  p l o t s  were harves ted  October 3, and 
t h e  weights of cobs and f o l i a g e  were 
recorded. 

Resu It s 
Corn p l a n t s  inocula ted  J u l y  15 a t  t h e  7- 

week s t a g e  developed symptoms wi th in  4 days. 
P l a n t s  i nocu la t ed  a f t e r  J u l y  15 requi red  a 
longer  time t o  produce d i s e a s e  symptoms. A t  
ha rves t ,  however, symptoms were q u i t e  severe  
on a l l  bu t  those  p l a n t s  i nocu la t ed  September 
1. The l a t t e r  exh ib i t ed  ex t ens ive  l e s i o n s  i n  
t h e  ea r  area,  e s p e c i a l l y  on the  husks. By 
ha rves t  a few spores  had spread t o  t h e  check 
p l o t s ,  but  only a f e w  l e s i o n s  were p re sen t  on 
t h e  upper l eaves  of t h e s e  p l an t s .  

Approximately 50% of t h e  p l a n t s  
i nocu la t ed  a t  t h e  7-week s t age  were s tunted .  
Many of the  s tunted  p l a n t s  produced cobs t h a t  
were less than  one-half normal s i z e  while 

Table 1. E f f e c t  on gra in  y i e l d  and t o t a l  (fodder)  
y i e l d  of  p l a n t  aqe a t  t i m e  of inocula t ion  
with southern l e a f  b l i g h t '  

~ ~ 

Age a t  Total  y i e l d 3  Grain y i e l d  
inocul  a t ion2  (kg/ha) (kg/ha) 

Check 33,047 a' 10,180 a 

1 3  weeks  28,500 b 9,180 b 

11 weeks 26,414 c 8,600 b 

9 weeks 24,023 d 7,740 c 

7 weeks 17,180 e 5,380 d 

Average of e i g h t  p l o t s .  

Calculated from germination. 

Weight o f  f o l i a g e  p l u s  cobs. 

' Values followed by t h e  same l e t t e r  a r e  no t  
s t a t i s t i c a l l y  d i f f e r e n t  a t  t h e  5% l e v e l  according t o  
Duncan's mul t ip le  range t e s t .  

non-stunted p l a n t s  appeared t o  produce normal 
cobs. A few p l a n t s  i nocu la t ed  August 1 w e r e  
s t un t ed ,  but no d e f i n i t e  s t u n t i n g  occurred i n  
p l a n t s  inocula ted  l a t o r .  However, t h e  August 
15 and September 1 i n f e c t i o n s  caused some 
loss of  v igo r  and p l a n t s  were s h o r t e r  than  
t h e  uninocula ted  checks. 

Although t h e r e  was cons iderable  v a r i a t i o n  
wi th in  F l o t s  r ece iv ing  t h e  same t rea tment ,  
d i f f e r ences  i n  y i e l d  between t r ea tmen t s  were 
s i g n i f i c a n t  a t  t h e  5% l e v e l  us ing  Duncan's 
mu l t i p l e  range test  (Table 1) .  P l a n t s  

Table 2 .  E f f e c t  on gra in  yi.eld and t o t a l  (fodder)  
y i e l d  of  a rea  o f  p l a n t  a f fec ted  with 
southern l e a f  b l i g h t '  

Area Total  yield '  Grain y i e l d  
inoculated* (kg/ha) (kg/ha) 

Check 23,671 a 5  9,960 a 

5 leaves 20,531 ab 9,760 a 

6 leaves 3 18,234 b 8,920 b 

8 leaves 3 18,140 b 7,820 c 

~ 1 1  l eaves3  16 ,  594 b 7,500 c 

Average of  e i g h t  p l o t s .  

* Calculated upward from t h e  lowest t r u e  l e a f .  

Including ear. 

' Weight of  fo l iage  p lus  cobs. 

Values followed by t h e  same l e t t e r  a r e  not  
s t a t i s t i c a l l y  d i f f e r e n t  a t  t h e  5% l e v e l  according t o  
Duncan's mul t ip le  range test.  
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inocula ted  J u l y  15 y ie lded approximately 50% 
a s  much g r a i n  and f o l i a g e  a s  uninoculated 
p l an t s .  

P l a n t s  w i t h  t h e  lower f i v e  l eaves  
inocu la t ed  a t  t h e  11-week s t age  d id  not  show 
a s i g n i f i c a n t  reduct ion  i n  y i e ld .  However, i f  
t h e  i n f e c t e d  area included an  e a r  and e a r  
l e a f ,  a s i g n i f i c a n t  y i e l d  l o s s  r e s u l t e d  
(Table 2 ) .  Increas ing  t h e  in fec t ed  a rea  t o  
inc lude  the  0 lower l eaves  o r  t h e  e n t i r e  
p l a n t  caused a reduction i n  g r a i n  but not: i n  
f o l i a g e  production. 

Discussion 

Gates e t  a l .  (2 )  repor ted  t h a t  a y i e l d  
loss of about 10% r e s u l t e d  from removal of 
t h e  two leaves  below t h e  eax l e a f  2-3 weeks 
a f t e r  mid-silk and t h a t  removal of a l l  t h e  
l eaves  below t h e  ear l e a f  r e s u l t e d  i n  a loss 
of 15%. They a l s o  repor ted  t h a t  removal of 
t h e  ea r  l ea f  and a l l  t h e  l eaves  above it 
r e s u l t e d  i n  a y i e l d  reduct ion  of 45%. 

I n  t h e  i n v e s t i g a t i o n s  repor ted  i n  t h i s  
paper,  t h e  f i r s t  i nocu la t ion  was made 3 weeks 
before  the  mid-silk s t a g e  and by t h e  time 
those  p l a n t s  were p a s t  mid-silk most leaves  
were about 60% nec ro t i c .  I t  i s ,  the re fo re ,  
reasonable t o  conclude t h a t  y i e l d  was reduced 
about 50% due t o  des t ruc t ion  of green l e a f  
t i s s u e .  Later  i n f e c t i o n s  produced less 
nec ro t i c  t i s s u e  and y i e l d s  were 
correspondingly g rea t e r .  

Experiments under a r t i f i c i a l  condi t ions  
i n  t h e  greenhouse have shown (unpublished 
r e s u l t s )  t h a t  corn p l a n t s  reach a very 

susceptLble s t a g e  between t h e  s i x t h  and 
seventh week a f t e r  germination and t h a t  they  
very rapid ly  develop r e s i s t a n c e  to  i n f e c t i o n  
a f t e r  t h e  seventh week. This would exp la in  
t h e  f a c t  t h a t  t h e  p l a n t s  inocula ted  J u l y  15 
( a t  t h e  7-week s t age )  were v a r i a b l e  i n  t h e i r  
r e a c t i o n  t o  inocula t ion .  I f  a l l  p l a n t s  i n  
t h i s  group had been s tunted ,  t h e  y i e l d  loss 
might have reached 90%. 

I n  t h e  Ottawa area, &. mavdis t h a t  had 
overwintered on corn d e b r i s  such as s t a l k s ,  
s t o r e d  cobs, and l e a f  ma te r i a l  produced 
v i a b l e  spores  from l a t e  May t o  t h e  end of 
June (1 ) .  I f  weather condi t ions  were 
conducive t o  i n f e c t i o n  a t  t h a t  time, an  
epidemic could result. However, dur ing  t h a t  
per iod  temperatures are usua l ly  low and 
r a i n f a l l  i s  gene ra l ly  l i g h t .  Conditions i n  
eas t e rn  Ontar io  a r e  more conducive t o  
development of southern leaf b l i g h t  i n  August 
and September but  by then corn  has  passed t h e  
suscep t ib l e  s t a g e  and l o s s e s  of more than 10% 
a r e  no t  l i k e l y  t o  occur. Late i n f e c t i o n ,  
al though causing cons iderable  necros is ,  does 
not  appear t o  br ing  about s e r i o u s  lo s ses .  
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