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REDUCTION OF PRIMARY INFECTION OF TOMATO EARLY BLIGHT 
BY FALL FUMIGATION OF SOIL WITH VORLEX' 

P K. Basu 

Abstract 

F i e l d  p l o t s  i n f e s t e d  wi th  A l t e r n a r i a  porri  f .  sp .  s o l a n i  w e r e  t r e a t e d  
w i t h  Vorlex a t  rates of 25, 50, and 75  gal/acre after  a s e v e r e l y  i n f e c t e d  
tomato c r o p  w a s  ploughed under i n  t h e  f a l l  of 1971. The f o l l o w i n g  s p r i n g  
t h e  p e r c e n t a g e  of tomato t r a n s p l a n t s  showing symptoms of primary i n f e c t i o n  
was reduced  i n  t h o s e  p l o t s  by 58%, 74%, and 78X, r e s p e c t i v e l y ,  as compaxed 
w i t h  u n t r e a t e d  c o n t r o l  p l o t s .  

R6sume 
Apr€?s l ' e n f o u i s s e m e n t  dans  le  s o l  p a r  l abourage  d 'une r g c o l t e  d e  p l a n t s  

d e  tomates severement  i n f e c t &  d e  l1&lternaria porri f .  sp.  s o l a n i  au c o u r s  
d e  l 'automne 1971, les  champs f u r e n t  t r a i t &  au Vorlex a u  t a u x  de  25, 50, 
e t  75 g a l l o n s  l 'acre. W printemps s u i v a n t ,  l e  pourcen tage  d e s  p l a n t s  de  
tomates  r e p i q u e s  d a n s  ces champs, ayan t  d e s  symptomes d ' i n f e c t i o n  p r i m a i r e ,  
b a i s s a  a 5 8 % ,  74%. et 78%, respec t ivement ,  p a r  r a p p o r t  aux champs non 
t r a i t e s  au Vorlex. 

Introduction 

Propagules  of A 2 - e  porr i  ( E l l i s )  
C i f .  f .  sp. s o l a n i  ( E l l .  & Mart.) Neerg., t h e  
c a u s a l  fungus  o f  e a r l y  b l i g h t  of tomato 
(Lycopersicon escu len tum Mil l . )  , p o t a t o  
(solanum tuberosum L . ) ,  and r e l a t e d  c rops ,  
can o v e r w i n t e r  i n  soil. w i t h  d i s e a s e d  p l a n t  
d e b r i s  (1, 6 ) .  Crop r o t a t i o n  h a s  been 
sugges ted  ( 6 ,  7) to  a v o i d  t h i s  pathogen b u t  
s o i l  fumiga t ion  has  n o t  been employed as a 
c o n t r o l  measure p r i m a r i l y  because  of i t s  high 
cost and t h e  p o s s i b i l i t y  o f  so i l  p o l l u t i o n  or 
ill e f f e c t s  on t h e  crop.  However, v o l a t i l e  
s o i l  fumigants ,  such a s  c h l o r o p i c r i n  (3) and 
V o r l e x  ( 5 ) ,  have been used  wi thout  permanent 
harmful  e f f e c t s  on tomatoes,  peas ,  and many 
o t h e r  v e g e t a b l e  c r o p s  (2, 3 ,  5 ) .  The long-  
term r e s i d u a l  e f f e c t s  of Vorlex a re  n o t  
c l e a r l y  known b u t  l e t t u c e  (Lactuca s a t i v a  L.) 
s e e d l i n q s  can t o l e r a t e  1 ppm methyl 
i s o t h i c c y a n a t e ,  t h e  a c t i v e  i n g r e d i e n t  of 
Vorlex, i n  o u t d o o r  s o i l s  ( 4 ) .  O b j e c t i o n a b l e  
l e v e l s  of Vor lex  i n  f i e l d  s o i l  are u s u a l l y  
de te rmined  by odor  and by t h e  f a i l u r e  o f  
l e t t u c e  s e e d s  t o  germina te  ( p e r s o n a l  
communication, M r t o n  Chemical Co., 
Woodstock, Ill., U . S . A . ) .  

The main o b j e c t i v e  of  t h e  p r e s e n t  work 
w a s  t o  d e t e r m i n e  t h e  e f f e c t s  o f  a f a l l  
a p p l i c a t i o n  of  Vor lex  t o  f i e l d  s o i l  h e a v i l y  
i n f e s t e d  with d e b r i s  of e a r l y  b l i g h t  a f f e c t e d  
tomato p l a n t s  i n  r e d u c i n g  t h e  amount of 
pr imary i n f e c t i o n  o f  a tomato c rop  t h e  
f o l l o w i n g  s p r i n g  . 

C o n t r i b u t i o n  N o .  3 8 2 ,  Ottawa Research 
S t a t i o n ,  A g r i c u l t u r e  Canada, Ottawa, O n t a r i o  
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Materials and methods 

Vorlex (methy l i so th iocyana te  2 0 % ,  and 1, 
3- dichloropropane and  r e l a t e d  c h l o r i n a t e d  
hydrocarbons 8 0 % .  Morton Chemical Co.) w a s  
a p p l i e d  t o  s o i l  w i t h  a t rac tor  d r i v e n  soil  
fumiga tor  ( P f i z e r  Co. , Ltd. , S a r n i a ,  O n t a r i o )  
a c c o r d i n g  t o  t h e  manufac ture r ' s  i n s t r u c t i o n s ,  
a f t e r  a tomato  c r o p  h e a v i l y  i n f e c t e d  by _A. 
p o r r i  f .  sp. s o l a n i  was ploughed under i n  t h e  
f a l l  o f  1971. The rates cf  a p p l i c a t i o n  were 
0 ,  25, 50, and 75 g a l l o n s  of t h e  f o r m u l a t i o n  
p e r  acre i n  p l o t s  of 7 x 126 f t  dimension 
w i t h  f o u r  r e p l i c a t i o n s .  Each p l o t  w a s  
surrounded b y  a 7- ft-wide zone t r e a t e d  w i t h  
Vorlex a t  75 g a l l a c r e  t o  avoid  c o n t a m i m t i o n  
of p l o t s  by d i s e a s e d  p l a n t  t i s s u e s .  I n  e a r l y  
J u n e  1972, 10 s e e d l i n g s  c f  each  of t h r e e  
tomato c u l t i v a r s  ( F i r e b a l l  VR, Jet S t a r ,  and 
Geneva John B a e r )  were t r a n s p l a n t e d  i n  a r o w  
i n  each p l o t  (28 f t / c u l t i v a r ) .  Each p l a n t  
was c a r e f u l l y  observed  f o r  i n i t i a l  symFtoms 
of e a r l y  b l i g h t  u n t i l  t h e  end  o f  June .  
During t h a t  time t h e  appearance  o f  d i s e a s e  
symptoms on lower l e a v e s ,  e s p e c i a l l y  t h o s e  i n  
c o n t a c t  with s o i l ,  w a s  i n d i c a t i v e  o f  pr imary 
i n f e c t i o n  (1, 7 ) .  

Results and discussion 

The lower l e a v e s  o f  a l l  tcmto p l a n t s  i n  
t h e  n o n t r e a t e d  p l o t s  showed t y p i c a l  l e a f  
s p o t s  o f  e a r l y  b l i g h t  by t h e  end of June 1972 
(Table 1 ) .  The absence o f  l e a f  s p o t s  on t h e  
middle and t o p  l e a v e s  i n d i c a t e d  t h a t  
secondary  i n f e c t i o n s  had n o t  s t a r t e d  d u r i n g  
t h e  p e r i o d  o f  o b s e r v a t i o n .  A t  t h a t  time i n  
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* 
Table 1. E f f e c t  of  f a l l  appl ica t ion  of Vorlex t o  i n f e s t e d  f i e l d  s o i l  on t h e  incidence of primary i n f e c t i o n  of 

e a r l y  b l i g h t  on t h r e e  tomato c u l t i v a r s  t h e  fol lowing spr ing  

**  
Average number of  in fec ted  p l a n t s  

% reduc t ion  of  Vorlex conc. % in fec ted  p l a n t s  
(ga l /acre  ) F i r e b a l l  VR J e t  S t a r  John Baer of a l l  c u l t i v a r s  primary i n f e c t i o n  

0 10 10 10 100.0 0.0 

25 5 . 2 ( i 0 . 7 )  3 . 5 ( f 0 . 9 )  3 . 8  (kO.9) 41.7 58.3  

50 2 .O ( i 0 . 7 )  3 .0 (k0.7)  2 .8 (+0 .8 )  25.8 74.2 

75  3 .5  ( i0 .6 )  1 .5  ( f0 .9 )  1 .5  (f0.6) 21.7 78.3  

* 
S o i l  t r e a t e d  October 1971; tomato seed l ings  t ransp lan ted  t o  f i e l d  June 3 ,  and d isease  assessed June 15- 

30, 1972.  

** 
Average of 4 r e p l i c a t i o n s  of  1 0  p l a n t s ;  f i g u r e s  i n  parentheses i n d i c a t e  s tandard e r r o r .  

t h e  Vorlex- treated p lo t s ,  t h e  o v e r a l l  
percentages of i n fec t ed  p l a n t s  were 41.7, 
25.8, and 21.7, r e spec t ive ly ,  f o r  t h e  25, 50, 
and 75 g a l / a c r e  treatments. In t h e  t r e a t e d  
p l o t s  F i r e b a l l  VR showed s l i g h t l y  g r e a t e r  
numbers of i n f e c t e d  p l a n t s  t han  John B a e r  or 
Jet  S t a r ,  i n d i c a t i n g  t h a t  F i r e b a l l  VR wculd 
be more e f f i c i e n t  i n  de t ec t ing  t h e  primary 
inoculum i n  s o i l  than t h e  o the r  t w o  
c u l t i v a r s .  The v a r i a b i l i t y  i n  t h e  numbers o f  
i n f e c t e d  p l a n t s  i n  each t rea tment  was 
reasonably l o w  as ind ica t ed  by t h e  range  of  
s t anda rd  error values  (0.6 t o  0.9). 

The r e s u l t s  c l e a r l y  show t h a t  t h e  primary 
i n f e c t i o n  of tomato p l a n t s  by fi. porri f .  sp. -- s o l a n i  can be considerably reduced by s o i l  
fumigation with Vorlex; a reduct ion  of 74% 
occurred when t h e  t rea tment  was a t  t h e  ra te  
of 50  gal/acre.  L i t t l e  added advantage was 
obtained by using 75 gal /acre .  I t  was 
s i g n i f i c a n t  t o  no te  l a t e r  i n  t h e  season t h a t  
even a t  t h i s  high i n i t i a l  dosage of Vorlex i n  
soil ,  t h e  growth and y i e l d  of tomato F lan t s  
remained unaffected. Resul ts  a l s o  suqgest  
t h a t  a r educ t ion  i n  t h e  number of i n fec t ed  
p l a n t s  e a r l y  i n  the  season should l o w e r  t h e  
amount of  inoculum (conidia)  f o r  secondary 
i n f e c t i o n s  (6, 7). 
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