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MEASURING EARLY BLIGHT, ITS PROGRESS AND INFLUENCE ON 
FRUIT LOSSES IN NINE TOMATO CULTIVARS' 

P. K .  Basu 

Abstract 

I n  f i e l d  tests conducted f o r  3 years ,  t h e  s e v e r i t y  of e a r l y  b l i g h t  
[ A l t e r n a r i a  p o r r i  f .  sp. s o l a n i ]  i n  n ine  tomato c u l t i v a r s  was r e l i a b l y  
measured by count ing  t h e  l eaves  having 75% t o  100% n e c r o t i c  area .  The 
small  les ioned a reas  on t h e  remaining leaves  r a r e l y  exceeded 6% of t h e  
t o t a l  f o l i a g e  su r face  of a p l a n t  exposed t o  e i t h e r  n a t u r a l  i n f e c t i o n  o r  
a r t i f i c a l  inocula t ion .  Disease progress  curves based on both l e a f  and 
f r u i t  i n f e c t i o n  ind ica t ed  t h a t ,  on average, 60% d e f o l i a t i o n  would be 
necessary  t o  obta in  10% in fec t ed  f r u i t s  i n  a l l  c u l t i v a r s  t e s t e d  except 
Mini-Rose. F r u i t s  of Mini-Rose were f r e e  from e a r l y  b l i g h t  l e s ions .  Under 
cond i t ions  of moderate n a t u r a l  i n f e c t i o n ,  t h e  t o t a l  number of f r u i t s  of 
marketable s i z e  was n o t  s i g n i f i c a n t l y  reduced bu t  t h e  l o s s  due t o  v i s i b l y  
in fec t ed  f r u i t s  ranged from 0% t o  13%. Under condi t ions  of s eve re  d i sease  
c rea t ed  by a r t i f i c i a l  inocula t ion ,  y i e l d  reduct ions  of 10% t o  34% occurred 
i n  some c u l t i v a r s  i n  addi t ion  t o  a 13% t o  37% loss i n  q u a l i t y  due t o  
blemished f r u i t .  

Resume 

Au COUT'S de 3 ans  d l e s s a i s  de  F le in  champ, on a determine avec 
p r e c i s i o n  l a  v i ru l ence  de  l a  b rQlu re  a l t e r n a r i e n n e  (Al t e rna r i a  porri f .  sp. 
s o l a n i )  su r  neuf c u l t i v a r s  de tomates, en comptant les f e u i l l e s  dont les 
zones necrosees depassa ient  75%. Les p lages  legerement a t t e i n t e s  du r e s t e  
des f e u i l l e s  depassa ient  rarement 6% d e  l a  su r face  to ta le  du f e u i l l a g e  des  
p l a n t s  exposes soi t  a l a i n f e s t a t i o n  n a t u r e l l e  so i t  a l ' i n o c u l a t i o n  
a r t i f i c i e l l e .  D*apr@s les courbes de progression de  l ' i n f e c t i o n ,  ca l cu lees  
d*apr@s  les i n f e s t a t i o n s  des  f e u i l l e s  e t  du f r u i t ,  il f a u t  en moyenne une 
d e f o l i a t i o n  de 60% pour que 10% des  f r u i t s  de tous  les c u l t i v a r s  analyses ,  
a l ' excep t ion  de  Mini-rose, s o i e n t  i n f e s t & .  Les f r u i t s  de  Mini-rose 
e t a i e n t  exemptes de l e s i o n s  de l a  b rQlu re  a l t e rna r i enne .  En condi t ions  
d ' i n f e s t a t i o n  n a t u r e l l e  moderee, l a  q u a n t i t e  de f r u i t s  commercialisable n ' a  
pas sub i  d e  baisse s i g n i f i c a t i v e  cependant, les p e r t e s  provenant d e  f r u i t s  
visiblement i n f e s t e s  v a r i a i e n t  de  0 a 13%. En cond i t ions  d e  f o r t e  
i n f e s t a t i o n  provoquees par  i nocu la t ion  a r t i f i c i e l l e ,  on a observe des 
ba i s ses  de xendement de 10 a 34% chez c e r t a i n s  c u l t i v a r s  en p l u s  de p e r t e s  
d e  q u a l i t e  d e  13 a 37% dues a l ' a l t e r a t i o n  des  f r u i t s .  

Tomato e a r l y  b l i g h t  i n c i t e d  by Al t e rna r i a  
p o r r i  f .  sp. s o l a n i  has  caused s e r i o u s  losses 
(7, 1 6 ) .  Although t h i s  d i sease  can be 
c o n t r o l l e d  by fungic ides  (5: 6 ,  7,  l ? ) ,  
h ighly  r e s i s t a n t  tomato c u l t i v a r s  are s t i l l  
being sought (1 ) .  I n  t h e  process of 
eva lua t ion  of fungic ides  and d i s e a s e  
r e s i s t a n c e ,  a t tempts  have been made t o  
determine b l i g h t  s e v e r i t y  by v i s u a l l y  
e s t ima t ing  damaged l e a f  a r e a  or by count ing  
dead leaves ,  o r  both (6) , by counting l e a f  
s p o t s  (5), and by measuring t h e  s i z e  of l e a f  
spots ( 1 ) .  The e f f e c t  of t h e  d i s e a s e  on 
f r u i t  y i e l d ,  however, has  remained uncer ta in  
f o r  several reasons a s  d iscussed by Hors fa l l  
and Heuberger, al though they repor ted  a 
l i n e a r  r e l a t i o n s h i p  between t h e  numbers of 
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k i l l e d  leaves  and i n f e c t e d  f r u i t s  up t o  a 
l i m i t  of 65% d e f o l i a t i o n  (6 ,  7 ) .  

The present  work was i n i t i a t e d  t o  assess 
t h e  s e v e r i t y  of e a r l y  b l i g h t  and i ts  e f f e c t s  
on y i e l d  i n  s e v e r a l  tomato c u l t i v a r s  of 
commercial type.  

Materials and methods 

A pathogenic i s o l a t e  of A l t e rna r i a  p o r r i  
( E l l i s )  Cif .  f .  sp. s o l a n i  (Ell. E Mart.) 
Neerg. and t h e  following tomato (Lycopersicon 
esculentum M i l l . )  c u l t i v a r s  and l i n e s  were 
used i n  f i e l d  p l o t  experiments during 1969- 
71: Geneva John Baer w a s  t e s t e d  f o r  3 years ;  
F i r e b a l l  VR, New Yorker, Mini-Rose, Trent ,  
Ottawa 78, Heinz 1350, Campbell 19, and Je t  
S t a r  w e r e  t e s t e d  f o r  2 years.  For each 
c u l t i v a r  a randomized block design with four  
rep1 i c a t i o n s  and t h r e e  t r ea tmen t s  



46 VOL. 54, No. 2, CAN. PLANT DIS. SURV., JUNE, 1974 

corresponding t o  low, moderate, and severe  
d i s e a s e  l e v e l s  was used. I n  e a r l y  June, 5- 
t o  6-week-old tomato seed l ings  w e r e  
t r ansp lan ted  t o  t h e  f i e l d  i n  rows 4.5 f t  
a p a r t  with 3 f t  spacing between p l an t s  i n  a 
r o w .  Three ad jacen t  r o w s  c o n s t i t u t e d  a p l o t  
f o r  each treatment.  P l o t s  were separa ted  by 
un t r ea t ed  bu f fe r  rows. The number of p l a n t s  
p e r  r o w  was 2 2  f o r  John Baer i n  1969 and 12 
f o r  a l l  c u l t i v a r s  i n  1970-71. Af ter  t h e  
f i r s t  or second f r u i t  t r u s s e s  had formed, t h e  
p l a n t s  were s t aked  and pruned t o  develop only 
t w o  main branches. P l a n t s  i n  t rea tment  1 
(T l ,  l o w  d i sease  l e v e l )  w e r e  pro tec ted  by 

weekly sprays  of maneb which is recommended 
f o r  t h e  c o n t r o l  of e a r l y  b l i g h t  i n  Ontar io  
(13) and is not known t o  a f f e c t  tomato y i e ld .  
P l a n t s  i n  t rea tment  2 (T2, moderate d i s e a s e  
l e v e l )  rece ived no app l i ca t ion  of maneb and 
were exposed t o  n a t u r a l  i n f e c t i o n  ( 2 ,  7, 1 4 ) .  
P l a n t s  i n  t rea tment  3 (T3, severe d i sease  
l e v e l )  w e r e  spray- inoculated once i n  l a t e  
J u l y  with a heavy suspension of conidia  of  
t h e  pathogen i n  water (4 x 10. conidia/ml) 
and rece ived no fungic ide  sprays. 

Tomato y i e l d  and d i s e a s e  da ta  were 
recorded only  from t h e  cen te r  rows of each 
p lo t ,  d iscarding one p l an t  a t  each end of t h e  
row. A l l  f r u i t s  of marketable s i z e  (diam. 2 
inches  or more) were picked weekly a s  they 
ripened.  Green f r u i t s  were harves ted  a t  t h e  
end of t h e  growing season ( l a s t  week of 
September), F r u i t s  from each p l o t  were 
s o r t e d  i n t o  i n f e c t e d  and hea l thy  groups and 
counted. The number of i n fec t ed  f r u i t s  a t  
each ha rves t  was expressed as a percentage of 
t h e  t o t a l  number of f r u i t s  produced during 
t h e  season. The s e v e r i t y  of t h e  d i sease  on 
tomato f o l i a g e  w a s  recorded every 2-3 weeks 
by counting t h e  k i l l e d  leaves  on each p l a n t  
and by e s t ima t ing  t h e  a r e a  of nec ro t i c  s p o t s  

* 
Table 1. Percentage ofnecrotic area on leaves of naturally 

infected and spray-inoculated John Baer tomatoes 
at four dates in 1969 

Dates of recording disease 
Treatment and 
leaves assessed AUg 12  Aug 26 Sept 9 Sept 22 

Naturally infected 

1. killed leaves 

2. all remaining leaves 

3. top 10 leaves 

4. total (1 + 2) 

Spray-inoculated 

1. killed leaves 

2. all remaining leaves 

3. top 10 leaves 

4. total (1 t 2) 

21.75 40.11 58.97 67.25 

6.10 2.74 2.52 5.97 

1.46 0.43 0.85 1 .71  

27.85 42.85 61.49 73.22 

64.32 76.99 100.00 

0.85 3.33 

0.48 1 . 5 1  

65.17 80.32 100.00 

* 
Percentage based on the total foliage area produced 

by a plant during the season (i.e. potential leaf area); 
each entry represents an average of 16 plants. 

on one branch from each of 4 (1969) or 2 
(1970) pre-determined, l a b e l l e d  p l a n t s ,  
u sua l ly  every 5 t h  one, i n  a r o w .  The area of 
t h e  leaves  and of t h e  n e c r o t i c  spots was 
es t imated  by comparing them with tomato 
l e a f l e t  diagrams prepared by s tandard  methods 
( 8 ) .  The average amount of  n e c r o t i c  area a t  
each d a t e  of recording was expressed a s  a 
percentage of t h e  t o t a l  l ea f  a rea  produced by 
a l a b e l l e d  p l a n t  during t h e  season (i.:. 
p o t e n t i a l  l ea f  a r e a ) .  A record  o f  n e c r o t i c  
a r e a s  on t h e  t o p  10 l eaves  of one branch of 
each of t h e s e  p l a n t s  was maintained 
separa te ly .  A l e a f  w i t h  75% or more damage 
w a s  considered k i l l e d ;  t h e  area of such a 
l e a f  was es t imated  from t h e  average a r e a  of a 
random sample of 100 previous ly  tagged 
leaves ,  from t h e  lower hal f  of t h e  p l an t s .  

Resu Its 

Measurement of f o l i a q e  b l i q h t  

The percentage of n e c r o t i c  
Do ten t i a l  l ea f  area.  Rroduced 

a r e a ,  based on 
on n a t u r a l l v  

in fec t ed  and sprayl inocula ted  John Bae; 
tomatoes during 1969 i s  shown i n  Table 1. 
The k i l l e d  leaves,  which averaged 90 c m 2  i n  
s i z e ,  accounted f o r  t h e  major po r t ion  of 
damage on a p l an t .  The to t a l  n e c r o t i c  area  
on t h e  remaining leaves  r a r e l y  exceeded 6 % ,  
and on t h e  t o p  10  leaves  it was less than  2% 
a t  a l l  t imes during t h e  season. It should be 
noted t h a t  a qradual  i n c r e a s e  i n  d i s e a s e  was 
r e f l e c t e d  both by t h e  percentage of k i l l e d  
l eaves  and by t h e  t o t a l  damage, but  no t  by 
t h e  a r ea  of small  necrotic s p o t s  on t h e  
l i v i n g  leaves  a lone  (Table 1 ) .  Consequently, 
t h e  percent  d e f o l i a t i o n ,  based on t h e  number 
o f  k i l l e d  leaves ,  was s u f f i c i e n t l y  accu ra t e  
t o  express t h e  magnitude of t h e  d i sease .  
S imi l a r  conclusions were a r r i v e d  a t  from t h e  
1970 r e s u l t s .  I n  1971 t h e  progress  of  
d i sease  on t h e  f o l i a g e  was determined only  by 
t h e  percentage of k i l l e d  leaves  (% 
d e f o l i a t i o n )  . 
Disease proqress on f o l i a q e  and f r u i t s  

Fol iaqe  - Disease progress curves  based 
on percent  d e f o l i a t i o n  of n ine  tomato 
c u l t i v a r s  i n  t h e  t h r e e  t rea tments  a r e  
presented i n  Figures  1-9. On spray- 
inocula ted  (T3) p l a n t s  of most c u l t i v a r s ,  
e a r l y  b l i g h t  progressed r ap id ly ;  F i r e b a l l  VR 
and New Yorker were completely d e f o l i a t e d  by 
September 1, 1971. A t  t h a t  time na tu ra l  
i n f e c t i o n  (T2) had r e s u l t e d  i n  less than  40% 
d e f o l i a t i o n  i n  F i r e b a l l  VR, N e w  Yorker, John 
Baer, Trent ,  and Ottawa 78. T h r e e  weeks 
l a t e r ,  t hese  c u l t i v a r s  su f fe red  70% t o  100% 
d e f o l i a t i o n ,  Campbell 19  and Heinz 1350 a b u t  
6096, and Je t  S t a r  and Mini-Rose less than 40% 
d e f o l i a t i o n .  I n  fungic ide  protec ted  (TI)  
p l a n t s  very few b l i g h t  l e s i o n s  were found 
and, i n  t h e s e  p l an t s ,  d e f o l i a t i o n  due t o  
n a t u r a l  senescence ranged from 5% t o  20% i n  
t h e  n ine  c u l t i v a r s  t e s t e d .  
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1 o t t o w o  7 8  o t t o w o  7 8  
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t i t  1 
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A U G  S E P T  A U G  S E P T  

Figures 1 to 9. Progress of defoliation caused by early blight in nine tomato cultivars in 1971 under conditions of 
fungicide protection (T,), natural infection (Tq) ,  and artificial inoculation (T3). 
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Figures 10 to 17. Progress of early blight infection on fruits of eight tomato cultivars in 1971 under conditions of 
natural infection (Tp)  and artificial inoculation (T3), 
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F r u i t  - F u n g i c i d e - p r o t e c t e d  ( T l )  p l a n t s  
of a l l  c u l t i v a r s  showed less t h a n  1% f r u i t  
i n f e c t i o n .  The c u l t i v a r  Mini-Rose had no 
i n f e c t e d  f r u i t s  even when p l a n t s  were spray-  
i n o c u l a t e d  (T3).  Disease p r o g r e s s  c u r v e s  
based on t h e  percen tage  of i n f e c t e d  f r u i t s  
under  c o n d i t i o n s  of n a t u r a l  (T2) and 
a r t i f i c i a l  (T3) i n f e c t i o n  f o r  8 of  t h e  9 
c u l t i v a r s  are shown (Figs.  10- 17 ) .  
I n o c u l a t e d  (T3) J e t  S ta r ,  Heinz 1350, and 
Ottawa 7 8  showed lower l e v e l s  o f  f r u i t  
i n f e c t i o n  t h a n  t h e  o t h e r  f i v e  c u l t i v a r s .  The 
r a p i d  r ise and subsequent  f l a t t e n i n g  of  t h e  
T3 c u r v e s  of F i r e b a l l  VR and New Yorker were 
due t o  t h e i r  e a r l y  m a t u r i t y .  The p e r c e n t a g e  
o f  n a t u r a l l y  i n f e c t e d  (T2) f r u i t s  i n c r e a s e d  
q r a d u a l l y  i n  most c u l t i v a r s .  O v e r a l l ,  f r u i t  
i n f e c t i o n  r a r e l y  exceeded 30% i n  t h e  spray-  
i n o c u l a t e d  and 13% i n  t h e  n a t u r a l l y  i n f e c t e d  
p l a n t s .  

R e l a t i o n s h i p  between f o l i a q e  and f r u i t  
i n f e c t i o n  

The d a t a  on t h e  p e r c e n t a g e  o f  d e f o l i a t i o n  
and f r u i t  i n f e c t i o n  from t h e  p r o g r e s s  c u r v e s  
o f  e i g h t  cu3 . t ivars  were p l o t t e d  to de te rmfne  
i f  a r e l a t i o n s h i p  between f o l i a g e  and f r u i t  
i n f e c t i o n  c o u l d  be e s t a b l i s h e d ,  i r r e s p e c t i v e  
o f  t h e  c o n d i t i o n s  of i n f e c t i o n  ( t r e a t m e n t s )  
and of t h e  r e l a t i v e  s u s c e p t i b i l i t y  of t h e  
c u l t i v a r s .  The composi te  c u r v e  (Fig. 18) 
showed t h a t  more t h a n  60% d e f o l i a t i o n  would 
be needed t o  produce 10% i n f e c t e d  f r u i t s ;  
however, l a r g e  v a r i a t i o n s  e x i s t e d  e s p e c i a l l y  
i n  t h e  h igher  r a n g e s  of i n f e c t i o n .  

i 

0 10 40 60 80 100 
0 E f 0 L I A 1 I 0 N i %  1 

Figure 18. Composite curve showing approximate 
relationship between defoliation (%) and infected fruits 
(%) of eight tomato cultivars, irrespective of the 
conditions of early blight infection. 

Losses due t o  y i e l d  r e d u c t i o n  and f r u i t  
i n f e c t i o n  

Tomato losses may be of  t w o  k i n d s ,  
q u a n t i t a t i v e  and q u a l i t a t i v e .  I n  t h i s  s t u d y ,  
it i s  assumed t h a t  a v i s i b l y  i n f e c t e d  f r u i t  
i s  u n s a l a b l e  i n  markets  f o r  f r e s h  v e g e t a b l e s ,  
a l t h o u g h  it could  b e  used  ky p r o c e s s i n g  f i r m s  
depending upon t h e  amount of f r u i t  rot  caused  
by t h e  d i s e a s e .  These t w o  a s p e c t s  of loss 
a re  c o n s i d e r e d  here .  

Under c o n d i t i o n s  of n a t u r a l  i n f e c t i o n ,  
t h e  mean y i e l d s  (average  number o f  bo th  
h e a l t h y  and i n f e c t e d  f r u i t s  from f o u r  q roups  
of  10  p l a n t s )  o f  n i n e  c u l t i v a r s  were n o t  
s i g n i f i c a n t l y  less  t h a n  t h e  y i e l d  o f  
f u n g i c i d e  p r o t e c t e d  p l a n t s  (Table 2 ,  cols. 1- 
3 )  * A r t i f i c i a l  i n o c u l a t i o n  caused 
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  r e d u c t i o n s  i n  
f i v e  c u l t i v a r s  (Table 2 ,  cols. 1, 4 and 5 ) .  
The o v e r a l l  loss  due to r e d u c t i o n  i n  y i e l d  
ranged from 0% i n  Mini-Rose t o  10- 34% i n  
o t h e r  c u l t i v a r s .  

Losses from i n f e c t i o n  of f r u i t s  were 
s i g n i f i c a n t  i n  t h r e e  of n i n e  n a t u r a l l y  
i n f e c t e d  c u l t i v a r s  (Table  2 ,  col .  9 ) ,  and  i n  
a l l  a r t i f i c i a l l y  i n o c u l a t e d  ones (Table 2, 
col. 1 1 ) .  The a v e r a g e  p e r c e n t a g e  o f  i n f e c t e d  
f r u i t s  o f  t h e  c u l t i v a r s  t e s t e d  d u r i n g  1969- 71 
is  p r e s e n t e d  i n  Table 3. F r u i t  i n f e c t i o n  
ranqed  from 13% t o  36.9% on a r t i f i c i a l l y  
i n o c u l a t e d  p l a n t s  and 3.9% t o  12.7% on 
n a t u r a l l y  i n f e c t e d  p l a n t s  o f  most c u l t i v a r s  
e x c e p t  Mini-Rose which had no f r u i t  
i n f e c t i o n .  Very few (0.5- 3.5%) f r u i t s  o f  t h e  
p l a n t s  p r o t e c t e d  by f u n g i c i d e  showed symptoms 
of e a r l y  b l i g h t .  

Discussion 

The measurement of e a r l y  b l i g h t  on tomato 
f o l i a g e  by c o u n t i n g  t h e  number of l e a v e s  
k i l l e d  (75% or more damage) was less  time 
consuming and  more o b j e c t i v e  t h a n  by 
e s t i m a t i n g  t h e  a r e a  o f  t h e  l e s i o n s  w i t h  t h e  
a i d  o f  s t a n d a r d  area diagrams (8, 1 1 ) .  
R e s u l t s  (Table 1) i n d i c a t e  t h a t  i n  o r d e r  t o  
o b t a i n  t y p i c a l  d i s e a s e  p r o g r e s s  c u r v e s  (1 2 , 
15) , t h e  percen tage  of k i l l e d  l e a v e s  a l o n e  
c o u l d  b e  used  s a t i s f a c t o r i l y .  It would 
appear  t h a t  t h e  small amount o f  n e c r o t i c  area 
( l e a f  s p o t s )  on t h e  remaining green  l e a v e s  
can b e  d i s r e g a r d e d  a s  f a r  as  y i e l d  loss is  
concerned.  Tomato p l a n t s  t o l e r a t e d  more t h a n  
60% d e f o l i a t i o n  from n a t u r a l  i n f e c t i o n  
w i t h o u t  showing s i g n i f i c a n t  r e d u c t i o n  i n  
y i e l d  ( c f .  F i g s .  1-9 and Table  2 ) .  Although 
Khan & s a g a r  (9, 10) r e p o r t e d  t h a t  a l l  leaves 
c o n t r i b u t e  t o  f r u i t  p r o d u c t i o n ,  it is 
i n t e r e s t i n g  t o  n o t e  t h a t  i n  d e- l e a f i n g  
exper iments  ( 3 , 4 ) ,  t h e  loss of up t o  3 2  
l e a v e s  p e r  p l a n t  caused  no y i e l d  loss i n  
tomato. Based on o u r  r e s u l t s ,  it a p p e a r s  
t h a t  y i e l d  r e d u c t i o n s  of 10-3996 may o c c u r  
o n l y  from e a r l y  e p i p h y t o t i c s ,  comparable t o  
t h o s e  c r e a t e d  by d e l i b e r a t e  i n o c u l a t i o n .  
Therefore ,  when t h e  d i s e a s e  i s  n o t  i n  
e p i p h y t o t i c  p r o p o r t i o n s ,  t h e  loss would b e  
on ly  from t h e  number o f  v i s i b l y  i n f e c t e d  
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Table 2. E f f ec t s  of  e a r l y  b l i g h t  on  y i e l d  and f r u i t  i n f ec t i on  of  9 field-grown tomato c u l t i v a r s  under condi t ions  of  fungic ide  p ro t ec t i on  
( c o n t r o l ) ,  n a tu r a l  i n f ec t i on ,  and a r t i f i c i a l  inocula t ion wi th  A .  porri f .  sp .  so l an i  i n  1971 

~~ ~~~ ~ ~~ ~ ~~~~ ~~ 

Mean y i e lda  and percent  reductionb of f r u i t s  Average number and percentage o f  i n f ec t ed  f r u i t s  

Control Natura l  i n f ec t i on  A r t i f i c i a l  inocula t ion Control Natura l  i n f ec t i on  A r t i f i c i a l  i nocu l a t i on  
Tomato 

cul t . ivar  Yield Yield % reduct ion Yield % reduct ion S.E.' No. % No. % NO. % S.E. 
** 

Campbell 19 357.8 313.7 12.32 268.5*d 24.95 24.30 1.0 <1 27.0* 8.6 84.8 31.58 3.30 
* *  ** 

F i r e b a l l  VR 324.0 291.0 10.18 258.3 20.27 15.46 3.0 (1 31.8 10.02 76.8 29.73 3.15 

H 1350 352.8 289.5 17.94 239.8 32.02 26.44 0 .8  <1 15.8 5.45 31.8 13.26 7.53 

J e t  S t a r  365.3 317.5 13.08 327.0 10.48 21.94 3.0 (1 17.3  5.44 30.3 9.26 5 .40  

John Baer 381.3 395.8 - 3.80 342.3 10.22 15.32 1 . 5  <1 50.8 12 .83  88.3 25.79 9 .14  

New Yorker 367.5 323.0 12.10 241.5 34.29 13.98 0.5 <1 12.5 3 . 8 6  61.0 25.25 6.55 

Ottawa 78 322.8 273.3 15.33 230.5 28.93 19.74 2.5 <1 9.5 3.47 31.0 13.44 2.64 

**  
**  * *  

* *  

Trent  391.0 330.5 15.47 283.8" 27.41 16.91 1 . 3  <1 13.3 4.03 56.5"" 19.90 6.80 

Mini-Rosee 621.7 622.0 0.00 693.0 0.00 0.0 0.0 0.00  0.00 0.0 

a Mean number of  f r u i t s  from 4 r e p l i c a t i o n s ,  each conta ining 10 tomato p l an t s .  

Based on y i e l d  of  con t ro l  p l a n t s  (col. 1). 

s t anda rd  e r r o r  of  t h e  grand mean as obta ined from ana ly s i s  of var iance  wi th  ac tua l  number of f r u i t s .  

Level o f  s i gn i f i c ance ,  * a t  5% and **  a t  1%, by L.S.D. values  from the  mean of con t ro l  ( fungic ide  p ro t ec t ed )  p l an t s .  

Mini-Rose produced l a r g e  numbers of  small f r u i t s  (avg diameter 1") with  no loss due t o  e a r l y  b l i g h t .  

* 
Table 3. Percentage of in fec ted  f r u i t s  of  nine 

tomato c u l t i v a r s  under condi t ions  of  fungi- 
c i d e  p r o t e c t i o n ,  n a t u r a l  i n f e c t i o n ,  and 
a r t i f i c i a l  inocula t ion  with A .  p o r r i  f .  sp.  
s o l a n i  

Tomato Fungicide Natural  A r t i f i c i a l  
c u l t i v a r  p r o t e c t i o n  i n f e c t i o n  inocula t ion  

Campbell 19 

F i r e b a l l  VR 

Heinz 1350 

Jet S t a r  

John Baer 

Mini-Rose 

New Yorker 

Ottawa 78 

1.6 

1.0 

2.3 

1.4 

2.4 

0.0 

1.1 

1 .3  

12.7 

8.1 

6.2 

6.8 

1 2 . 2  

0.0 

6.4 

7.2 

31.2 

34.4 

18.9 

13.1 

36.9 

0.0 

20.9 

13.0 

f r u i t s .  This  loss, however, may not  be 
considered t o o  s e r i o u s  t o  t h e  tomato 
processing i n d u s t r i e s  except  f o r  t h e  poss ib l e  
inc rease  i n  mold count. 

at tempt was made t o  correlate percent  
d e f o l i a t i o n  and f r u i t  i n f e c t i o n ,  a s  was done 
by Hors fa l l  and Heuberger ( 6 ) ,  i n  o r d e r  t o  
e s t ima te  t h e  amount of f r u i t  i n f e c t i o n  from 
d e f o l i a t i o n  da ta .  The composite curve  (Fig. 
18) f o r  t h e  c u l t i v a r s  t e s t e d  shows only  an 
approximate r e l a t i o n s h i p  between d e f o l i a t i o n  
and f r u i t  i n fec t ion .  X t  i n d i c a t e s  t h a t  t h e  
amount of  i n fec t ed  f r u i t s  can be expected t o  
be less than  10% unless  d e f o l i a t i o n  exceeds 
60% and t h a t  t h e  upper l i m i t  of f r u i t  
i n f e c t i o n  would be near 30% even i n  severe  
d i sease  outbreaks.  

~n 

I t  may be concluded t h a t  a r e l i a b l e  
e s t ima te  of l o s s  can be made d i r e c t l y  from 
t h e  percentage of infec ted  f r u i t s  and t h a t  
t h e  percent  d e f o l i a t i o n  bea r s  only  an 
approximate r e l a t i o n s h i p  t o  f r u i t  i n fec t ion .  
The measurement of n e c r o t i c  a r e a s  on leaves  
t h a t  a r e  not  k i l l e d  seems unnecessary i n  
r e l a t i o n  t o  es t imat ion  of loss. 

Trent  2 . 1  3.9 21.3 
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