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FLECK AND ACIDOSIS OF POTATOES IN SOUTHWESTERN ONTARIO 

C.D. McKeenj J.M. Fultan. and W.I. Findlay' 

Abstract 

Two occurrences of nec ro t i c  f lecking of I r i s h  Cobbler nota to  eol iaqe  i n  
t h e  Barrow area  of southwestern Ontario are reported.  Growth symptoms 
observed i n  1970 and a t t r i b u t e d  to acid  soi l  condi t ions  are a l s o  reported.  
The s imi l a r , i t y  between nec ro t i c  f lecking and "speckle l e a f "  which has been 
e s t ab l i shed  elsewhere as  being a i r  po l lu t ion  i n j u r y  is discussed.  

Observations 

Occurxencs of disorders and associated symptm 

In  l a t e  June of both 1966 and 1968 e a r l y  
pota toes  i n  t h e  Harrow-Leamington area  of 
southwestern Ontario developed a black 
f lecking of f o l i a g e  (Fig. 1 ) .  This condit ion 
appeared suddenly i n  both years  and came to 
our  a t t e n t i o n  on June 27 ,  1966 and June 22,  
9968. The f lecking developed on both t h e  
upper and lower surfaces  of t h e  l ea f  laminae 
as conspicuous i n t e r v e i n a l  speckles which 
enlarged r ap id ly  to produce i r r e g u l a r l y  
shaped, b lackish ,  nec ro t i c  areas ,  some 
a t t a i n i n g  a diameter of 3.5 mm. A s l i g h t  
upward r o l l i n g  of t h e  a f f ec t ed  leaves 
accompanied t h e  f lecking.  I n  1966 the 
symptoms were found on many of t h e  young as  
w e l l  a s  t h e  o l d  leaves  of a f f ec t ed  p l an t s ,  
b u t  i n  1968 t h e  d i so rde r  was more r e s t r i c t e d  
to t h e  o lde r  leaves.  Affected leaves d ied  i n  
a few days and a f f ec t ed  p l an t s  d ied  
prematurely. No estimates of y i e ld  reduction 
were obtained. 

In  both years  these symptoms occurred 
about 3 weeks a f t e r  t ube r i za t ion  conunenced 
and 7 to 10 days before digging t h e  e a r l y  
crop began. In  growers' f i e l d s  t h e  d i so rde r  
occurred i n  I r i s h  Cobbler, an early-maturing 
v a r i e t y  which has been grown l o c a l l y  f o r  more 
than 50 years.  There was no evidence of t h i s  
condi t ion  i n  f i e l d s  of Avon, another e a r l y  
v a r i e t y  which became popular i n  t h e  1960's. 
A few numbered pota to  accessions grown i n  
evaluat ion  t r i a l s  a t  the Research S ta t ion  
a l s o  showed t h e  d isorder .  No symptoms were 
seen i n  Kennebec o r  Sebago, which a r e  l a t e r -  
maturing v a r i e t i e s .  

The i r r e g u l a r  p a t t e r n  of i ts  occurrence 
i n  the  area w a s  puzzling. It was genera l ly  
most prevalent  on sandy loam s o i l s  of coarse 
t ex tu re ,  and w a s  conspicuously most severe on 
t h e  high knol ls .  

Contribution from t h e  Research S ta t ion ,  
Agr icul ture  Canada, H a r r o w ,  Ontario NOR IGO.  

lP l an t  Pathologis t  a n d % o i l  S c i e n t i s t s .  

Figure 1. Fleck on Irish Cobbler potato foliage. Affected leaf on left, 
healthy leaf on right. 

In  l a t e  May 1970, about 2 weeks a f t e r  t h e  
f i r s t  shoots  of t h e  e a r l y  crop emerged, 
another off- type f o l i a g e  symptom w a s  observed 
i n  t w o  f i e l d s  of I r i s h  Cobbler near Harrow. 
The leaves w e r e  i n t e r v e i n a l l y  c h l o r o t i c  and 
t h e  youngest w e r e  purplish- red.  The laminae 
were hard i n  t e x t u r e  and s l i g h t l y  cupped. 
Affected p l an t s  w e r e  pronouncedly s tunted  and 
occurred i n  uniformly a f f ec t ed  a reas  on sandy 
kno l l s  and higher ground. However, a f t e r  a 
few days of wanner weather t h e  new growth of 
a f f e c t e d  p l an t s  became normal i n  growth and 
appearance, although t h e  off- type co lo r  of 
t h e  a f f ec t ed  f o l i a g e  remained apparent  f o r  a t  
least 2 weeks. 

Probable causes of aberrant  growth and 
r e l a t e d  d i so rde r s  

Several  i s o l a t i o n  at tempts from t h e  
n e c r o t i c  f l ecks  i n  conjunction with many 
microscopic examinations f a i l e d  t o  y i e l d  
evidence of t h e  involvement of a pathogen. 

The general  r e s t r i c t i o n  of t hese  
d i so rde r s  to t h e  sandy s o i l s  and t h e  high 
ground of a f f ec t ed  f i e l d s  suggested a soil- 
borne f a c t o r  a s  t h e  probable cause. A s tudy 
of t h e  amounts and types of commercial 
f e r t i l i z e r s  applied t o  these  s o i l s  revealed 
t h a t  growers had followed standard 
recommendations. However, so i l  analyses of 
t he  a f f ec t ed  areas gave lower pH readings 
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than  w a s  suspected,  t h i s  being p a r t i c u l a r l y  
so on the  kno l l s  and high ground. I n  1966 
and 1968 pH readings i n  a f f ec t ed  areas  ranged 
from 4.9 t o  6.2. Analysis of t h e  two f i e l d  
soils where t h e  aforementioned symptoms w e r e  
observed i n  1970 gave pH readings ranging 
from 4.0 t o  4.2 i n  severe ly  a f f ec t ed  areas 
and 4.9 where the  d i so rde r  w a s  less severe.  

Hooker e t  a l .  ( 3 )  have described a 
speckle  l e a f  d i sease  of pota to  i n  
southwestern Michigan which caused severe  
y i e l d  losses i n  1960 and 1969, bu t  w a s  much 
less se r ious  i n  1970 and 1971. In  a series 
of experiments conducted alongside a f f ec t ed  
commercial pota to  f i e l d s  , i n  p l a s t i c  houses 
with cha rcoa l- f i l t e r ed  and non- fi l te red  a i r ,  
they e s t ab l i shed  a i r  po l lu t ion  a s  t h e  cause 
of t h e  condit ion.  S t r i k i n g  d i f f e rences  i n  
v a r i e t a l  s u s c e p t i b i l i t y  were reported.  
Photochemical oxidants were pos tu la ted  a s  t h e  
t o x i c  agents. Johnston ( 4 )  reported t h e  
probable occurrence i n  1954 of speckle  l e a f  
on pota toes  near Guelph, Ontario. H e  a l s o  
repor ted  ( 4 )  t h a t  i n  recent  years  growers i n  
t h e  Bradford Marsh have observed se r ious  
f o l i a g e  i n j u r y  of  this nature  on t h e  Norland 
v a r i e t y  . 

In  June 1971 , Probasco (1) , t h e  county 
agent f o r  Accomak and Northamptom count ies  of 
Virg in ia ,  U.S.A., repor ted  t h e  occurrence of 
a mysterious leaf- f lecking d i so rde r  of white 
pota toes  on t h e  eas t e rn  shore. It was 
specula ted  t h a t  t h e  cause was ozone t o x i c i t y .  
A c lose  s i m i l a r i t y  of symptoms between t h e  
po ta to  d i so rde r s  of Michigan and Virgin ia  and 
t h a t  observed by us i n  1966 and 1968 i s  
recognized. Since e a r l y  pota toes  grown i n  
Virgin ia  are normally planted and harvested a 
few days before  s i m i l a r  crops i n  southwestern 
Ontario,  it seems t h a t  t hese  f l eck  d i so rde r s  
appeared when crops reached a similar s t a g e  
of development. 

"Weather f l eck"  of  tobacco (5) and 
"bronzing" of white beans ( 6 )  have been 
recognized f o r  s eve ra l  years a s  s e r ious  
d i so rde r s  i n  southern Ontario. Both a r e  
considered t o  be caused by a i r  po l lu t ion .  
Like pota to  f l eck  these  d i so rde r s  occur 
between flowering and maturing of t h e  
a f f ec t ed  crops. 

Conclusions 

The po ta to  f l eck  symptoms observed by us 
i n  1966 and 1968 may w e l l  be t h e  'speckle 
l e a f "  d i so rde r  a t t r i b u t e d  t o  a i r  po l lu t ion  t o  
which reference  has a l ready been made. 
However, abnormal growth observed i n  two 
po ta to  f i e l d s  i n  1970, although it has t h e  
common f a c t o r  of  occurr ing  only on t h e  h igher  
ground, does not  necessa r i ly  have any 
r e l a t i o n s h i p  with t h e  f l eck  d isorder .  A t  t h e  
same t i m e ,  n u t r i t i o n  and s o i l  a c i d i t y  may 
play  a r o l e  i n  both condit ions.  It is highly  
probable t h a t  t h e  symptoms observed i n  1970 
w e r e  i n c i t e d  by high s o i l  ac id i ty .  Pota to  
growing is not  recommended for soils with p~ 

below 4.5. It has been e s t ab l i shed  t h a t  
manganese t o x i c i t y  (2 )  may occur when 
potatoes a r e  grown on h ighly  ac id  s o i l .  
Cha rac t e r i s t i c  symptoms of excess manganese 
are described as  black f l e c k s  and s t r e a k s  on 
stems, pe t io l e s ,  and laminae of a f f ec t ed  
p l an t s .  Since stem or p e t i o l e  s t r eaks  w e r e  
not  observed i n  1966, 9968,  o r  1970, 
manganese l e v e l s  were not  considered as  being 
excessive. A marked drop i n  the  pH of many 
of t h e  heavi ly  f e r t i l i z e d  sandy s o i l s  i n  
southwestern Ontario i n  t h e  l a s t  3 to  5 years  
i s  of concern. S o i l  analyses  from seve ra l  
pota to  f i e l d s  i n  1971 and 1972 gave pH 
readings ranging from 4.2 t o  5.3. 

While much i s  known about t o x i c i t y  
symptoms i n  s e v e r a l  crops caused by s p e c i f i c  
a i r  po l lu t an t s  applied i n  con t ro l l ed  
environment chambers, much s t i l l  remains t o  
be learned about condi t ions  t h a t  g ive  rise to  
i n j u r y  i n  t h e  f i e l d .  Although f i e l d  and 
labora tory  experiments s t rong ly  supported t h e  
t h e s i s  t h a t  ozone and i ts  reac t ion  products 
are t h e  i n i t i a t i n g  agents of t h e  "weather 
f leck"  response i n  tobacco (5) and "bronzing" 
i n  beans ( 6 ) :  t h e  concent ra t ion  of  ozone 
required t o  b r ing  about t h e  t o x i c  response 
appears t o  be dependent upon t h e  
physio logica l  condi t ion  of t h e  hos t  and 
p a r t i c u l a r l y  of t h e  l e a f  t i s sue .  Atmospheric 
condi t ions  are recognized as playing an 
important  r o l e  i n  t h e  development of symptoms 
i n  t h e  f i e l d  b u t  y e t  a r e  hard t o  assess 
because of  seasonal  inconsis tencies .  The 
pota to  f l eck  d i so rde r  of  1966 appeared a f t e r  
a week of unseasonably hot  weather with high 
d a i l y  sunshine,  whereas t h a t  of 1968 occurred 
a f t e r  a period of i n t e r m i t t e n t  days of w a r m  
sunny and cool cloudy weather. Abnormally 
high p r e c i p i t a t i o n  occurred i n  l a t e  May of 
1968; i n  1966 r a i n f a l l  w a s  normal €or Apri l ,  
May, and June. It is poss ib l e ,  on r e a d i l y  
leached soils ,  t h a t  l a r g e  d i f f e rences  i n  
r a i n f a l l  could br ing  about n u t r i e n t  
imbalances i n  t h e  p l an t  t h a t  might 
dramat ica l ly  a f f e c t  growth. 

While t h e  pota to  f l eck  d i so rde r  i s  
probably a manifes ta t ion  of damage from a i r  
po l lu t ion ,  it has been associa ted  i n  i t s  
occurrence i n  southwestern Ontario with high 
so i l  ac id i ty :  t he re fo re  f u r t h e r  a t t e n t i o n  to  
t h e  p o s s i b i l i t y  t h a t  f l eck  is t r igge red  by 
high soi l  a c i d i t y  i n  r e l a t i o n  t o  n u t r i t i o n a l  
imbalances seems warranted. 
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