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NATURAL INFECTION OF TOMATO FOLIAGE 

BY PLEOSPORA HERBARUM ' 

C.O. Gourley 

Abstract 

A severe 
b o t r  osum Wal 
h a s e  

f o l i a g e  i n f e c t i o n  of tomato p l a n t s  caused by Stemphylium 
.lr. was found i n  a greenhouse i n  Nova Scot ia .  The symptoms of  

were similar t o  those  descr ibed  on f i e l d  tomatoes i n  Israel. 
The Nova S c o t i a  i s o l a t e  produced only s teri le p e r i t h e c i a ;  however, based on 
i t s  morphological s i m i l a r i t y  t o  an ascospore producing isolate from 
strawberry and on the  p e r i t h e c i a l  pr imordia which formed i n  c u l t u r e s ,  it 
was i d e n t i f i e d  a s  t h e  asexual  form of Pleospora herbarum (Fr.) Rabh. 

Introduction 

I n  t h e  f a l l  of 1969 t h e  f o l i a g e  of tomato 
p l a n t s ,  c u l t i v a r  Eurocross BB, became 
s e v e r e l y  b l i g h t e d  i n  a greenhouse a t  
Greenwich, Kings County, Nova Scot ia .  The 
d i s e a s e  was f i r s t  thought t o  be e a r l y  b l i g h t ,  
caused by tile fungus A l t e r n a r i a  s o l a n i  (Ell. 
& Mart.) Jones & Grout .  However, a 
Stem h l ium s p e c i e s  sporu la ted  on l e a f  

m o i s t  chambers, and it w a s  t h e  
only fungus i s o l a t e d  from d iseased  leaves.  
Because of t h e  p e r i t h e c i a l  pr imordia produced 
i n  c u l t u r e s  it w a s  thought t o  be Stemphylium 
botryosum (Fr  . ) liabh. 

S. b o t r  osum was repor ted  by R o t e m  e t  al. 
( 4 )  z s  & of a f o l i a g e  d i s e a s e  of 
f i e l d  tomatoes i n  I s r a e l .  Because t h e  fungus 
a t t acked  only tomato f o l i a g e  they  considered 
it a s e p a r a t e  forma s p e c i a l i s ,  which t h e y  
des igna ted  S. botr  osum f .  sp. 1 co  ersici. 
Samuel (5 )  reported's. b o t r  osum a: thPe cause 
of l e a f  b l i g h t  and f h i &  tomatoes i n  
greenhouses i n  South Aus t ra l ia .  I n  Nova 
S c o t i a  t h e  d i s e a s e  occurred on t h e  f o l i a g e  
b u t  n o t  on t h e  f r u i t  o f  tomato p l a n t s  i n  t h e  
greenhouse. 

A b r i e f  account of t h e  symptoms of t h e  
d i s e a s e ,  t h e  condi t ions  conducive to 
i n f e c t i o n ,  and t h e  i s o l a t i o n  and 
i d e n t i f i c a t i o n  of t h e  fungus is reported.  

0 bservations 

Symptom development 

The tomato p l a n t s  w e r e  grown i n  a 
p las t i c- covered  greenhouse i n  which c e n t r a l l y  
suspended v e n t i l a t o r  fans  fo rced  a i r  toward 
t h e  end of t h e  house. Leaf l e s i o n s  appeared 
t o  have occurred first on p l a n t s  beneath t h e  
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fans  and gradua l ly  spread  outward i n  t h e  
d i r e c t i o n  of t h e  fo rced  air .  A t  t h e  time t h e  
p l a n t s  were examined approximately 758 and 
25% of t h e  f o l i a g e  w a s  des t royed  a t  t h e  
center and a t  t h e  ends, r e s p e c t i v e l y ,  of t h e  
c e n t r a l  bed. Occasional ly i n f e c t e d  leaves  
were found on p l a n t s  i n  t h e  t w o  s i d e  beds. 
I t  was n o t  p o s s i b l e  t o  determine t h e  source  
of t h e  i n i t i a l  inoculum. 

Leaf l e s i o n s  f i r s t  appeared i n  t h e  o l d e r ,  
lower leaves  as small  c h l o r o t i c  s p o t s  i n  
which t h e  c e n t e r s  soon became n e c r o t i c .  Many 
such s p o t s  occurred i n  a s i n g l e  l e a f  and 
these  o f t e n  coalesced t o  form extended a r e a s  
o f  i n f e c t i o n  (Fig.  1 ) .  A s  t h e  l e s i o n s  
increased  i n  s i z e ,  they  became c o n c e n t r i c a l l y  
r inged ,  and t h e  brown, necrotic t i s s u e  became 
dry and o f t e n  cracked. I n d i v i d u a l  l e s i o n s  
var ied  from 2 t o  10 mm i n  diameter. Severely 
i n f e c t e d  leaves  tu rned  brown and dropped. 
Fo l iage  i n j u r y  w a s  most severe dur ing  t h e  
harves t  per iod.  No i n f e c t i o n s  were found on 
t h e  f r u i t .  

I s o l a t i o n  and I d e n t i f i c a t i o n  of t h e  Asexual 
Stage of t h e  Fungus 

I n f e c t e d  t i s s u e  w a s  s u r f a c e  s t e r i l i z e d  i n  
1 : 1000 HgC12 s o l u t i o n ,  r i n s e d  i n  t w o  changes 
of sterile water and p l a t e d  on potato-  
dext rose  a g a r  (PDA) . Severe1 s u r f a c e  
s t e r i l i z e d  d i seased  leaves  were p laced  i n  
l a r g e  p e t r i  p l a t e  moist chambers. 

A l l  t h e  i s o l a t i o n s  made from i n f e c t e d  
t i s s u e  y i e l d e d  pure c u l t u r e s  of a fungus t h a t  
developed conid ia  of t h e  Stemphylium type.  
A p ink ish  co lor ,  c h a r a c t e r i s t i c  of some 
isolates of S. b o t r  osum ( 2 ) ,  developed i n  
the myceliuiii o h o n i e s  growing on PDA. 
C u l t u r e s  incubated on t h e  l a b o r a t o r y  bench 
sporu la ted  concent r ica l ly .  There w e r e  no 
d i f f e r e n c e s  i n  t h e  morphology or t h e  s i z e  
(38- 64 x 14-25 u) of con id ia  produced on l e a f  
lesions i n  moist chambers and those  produced 
on PDA. The swollen ap ices  o f  t h e  
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Figure 1 .  Lesions on tomato leaves caused bv natural infection with Stemphylium botryosum. DAOM 
No-. 137773. 

sporophores , t h e  conidia ,  and t h e  p e r i t h e c i a l  
pr imordia which formed i n  PDA c u l t u r e s  
i n d i c a t e  t h a t  t h e  fungus i s  2. botryosum ( 2 ,  
6 ) .  

Sexual S tage  

Numerous s te r i le  p e r i t h e c i a  formed i n  a l l  
PDA c u l t u r e s  of 5. botryosum. Rotem e t  al .  
( 4 )  showed t h a t  t h e  p e r i t h e c i a  which formed 
i n  c u l t u r e s  h e l d  f o r  2-weeks a t  10 ,  15, o r  20 
C produced ascospores  when exposed f o r  an 
a d d i t i o n a l  1 4  days t o  15, 2 0 ,  and 25 C, 
r e s p e c t i v e l y .  However, with t h e  Nova S c o t i a  
tomato isolate  biweekly a l t e r a t i o n s  of e i t h e r  
upward o r  downward temperature s h i f t s  f a i l e d  
t o  induce t h e  maturat ion of p e r i t h e c i a  and 
t h e  product ion of ascospores .  S i m i l a r l y  an 
isolate  of 2. botryosum from strawberry,  
included f o r  comparison, f a i l e d  t o  produce 
as cospores  . Nei ther  const  a n t  temperatures  
n o r  v a r i o u s  temperature s h i f t s  induced 
maturat ion of t h e  s te r i le  p e r i t h e c i a  f o r  
e i t h e r  of t h e s e  i s o l a t e s  i n  PDA c u l t u r e s .  
When c u l t u r e s  con ta in ing  immature p e r i t h e c i a  
w e r e  exposed t o  cons tan t  l i g h t ,  d i f f u s e d  
d a y l i g h t  , a l t e r n a t e  a r t i f i c i a l  l i g h t  and dark 
per iods ,  and cons tan t  darkness ,  no asci o r  
ascospores  w e r e  produced by e i t h e r  t h e  tomato 
o r  s t rawber ry  i s o l a t e s .  

S t e r i l e  s e e d l i n g s  of t h r e e  tomato 
cu l t iva r s ,  Eurocross  BB, Stokesdale ,  and 
Viscount, were grown i n  test  t h e s  as 
recommended by Neergaard ( 3 )  , and e i g h t  
s e e d l i n g s  of each c u l t i v a r  were inocula ted  
with each Qf the tomato and t h e  s t rawberry 
isolates. Both isolates were pathogenic and 
p e r i t h e c i a l  pr imordia formed on t h e  roots of 

a l l  seedl ings.  These n e c r o t i c  s e e d l i n g s  were 
h e l d  a t  18  C and observed p e r i o d i c a l l y .  
Af te r  8 months, mature p e r i t h e c i a  and 
ascospores of t h e  s t rawber ry  i s o l a t e  were 
found on t h e  'Stokesdale '  and 'Viscount '  
seed l ings .  The tomato i s o l a t e  d i d  n o t  

Figure 2. Ascospores o+ Pleospora herbarum produced by an isolate from 
strawberry,)( 400. DAOM No. 137380. 
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produce mature p e r i t h e c i a  on any of t h e  
s e e d l i n g s .  The ascospores  of t h e  s t rawber ry  
i s o l a t e  (F ig .  2 )  were t y p i c a l  of t h o s e  
d e s c r i b e d  f o r  P leospora  herbarum (Fr . )  Rabh. , 
and t h e i r  s i z e ,  37.3 x 15.9 u,, w a s  w i t h i n  t h e  
range given f o r  t h i s  s p e c i e s  ( 2 ) .  

Discussion and conclusions 

I n  Nova S c o t i a  t h e  symptoms of n a t u r a l l y  
i n f e c t e d  tomato f o l i a g e  i n  t h e  greenhouse 
w e r e  . s imilar  t o  t h o s e  of n a t u r a l l y  i n f e c t e d  
tomato f o l i a g e  i n  tile f i e l d  i n  I s r a e l  ( 4 ) .  

botr osum is a weak, f a c u l a t i v e  p a r a s i t e  
P l a n t  ;;un+ w i q u i t o u s l v  on dead o r  weakened 

m a t e r i a l .  I n  iJova s c o t i a  f o l i a g e  i n f e c t i o n s  
w e r e  most severe  dur ing  t h e  h a r v e s t  season. 
A t  t n i s  t i m e  p l a n t s  are more vu lnerab le  t o  
weak p a r a s i t e s  t h a n  a t  ear l ier  growth s t a g e s .  
Rotem e t  a l .  ( 4 )  d i d  n o t  i n d i c a t e  t h e  growth 
s t a g e  a t  which tomato p l a n t s  w e r e  t h e  most 
s u s c e p t i b l e  t o  n a t u r a l  i n f e c t i o n  under f i e l d  
condi t ions .  

The morphology of  S. botryosum i s o l a t e s  
from tomato and s t r a w b e r r y  were s i m i l a r ,  and 
n o t  u n l i k e  t h e  i s o l a t e s  desc r ibed  as 
pa thoqen ic  on tomato f o l i a g e  i n  I s r a e l  ( 4 ) .  

R o t e m  e t  a l .  ( 4 )  found t h a t  c u l t u r e s  of  
Stemphyli um pathogenic  on tomato produced 
s te r i le  p e r i t h e c i a  on n u t r i e n t  media a t  
c o n s t a n t  t empera tu res  between 5 and 30 C. 
They r e p o r t e d  t h a t  a few i s o l a t e s  p a r a s i t i c  
on tomato never  produced p e r i t h e c i a ,  and t h a t  
t h e s e  were i d e n t i c a l  with t h e  p e r i t h e c i a -  
producing i s o l a t e s  i n  t h e i r  morphology and 
c o n i d i a l  dimensions. They d i d  n o t  f i n d  
p e r i t h e c i a  on n a t u r a l l y  o r  a r t i f i c a l l y  
i n f e c t e d  p l a n t s  nor  on t h e i r  d e b r i s ,  
r e g a r d l e s s  of t h e  k ind  of t r ea tment  employed 
t o  s t i m u l a t e  t h e i r  formation. Here t h e  
i s o l a t e  of S .  botryosum from d i s e a s e d  f o l i a g e  
of greenhouse grown tomatoes produced only 
s te r i le  p e r i t h e c i a  i n  c u l t u r e  and on 

a r t i f i c a l l y  i n o c u l a t e d  tomato seed l ings .  The 
morphological ly  similar i s o l a t e  of S. 
botryosum from s t rawber ry  produced matuFe 
p e r i t h e c i a  and ascospores  of P. herbarum on 
tomato s e e d l i n g s ,  b u t  only- a f t e r  a long 
incuba t ion  per iod .  Thus it is concluded t h a t  
t h e  tomato i s o l a t e  i s  p. herbarum. 

A s  f a r  as t h e  au thor  i s  aware, P. 
herbarum h a s  n o t  h e r e t o f o r e  been r e p o r t e d  ?is 
t h e  cause of a f o l i a g e  d i s e a s e  of greenhouse 
qrown tomatoes i n  Canada ( 1 ) .  The d i s e a s e  is 
not considered t o  
because it occurred 
i t s  m a n i f e s t a t i o n  
growth would i-lave 
product ion.  
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