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DISTRIBUTION IN ONTARIO OF VERTlClLLlUM STRAINS 
CAUSING WILT OF POTATOES 

L.V. Busch 1 

Introduction 
Surveys of the important potato-growing a r e a s  in 

Ontario were  made during the three  growing s'easons 
of 1964,  1965, and 1966 to determine the distribution 
and the re la t ive  prevalence of the s t r a ins ,  da rkmyce-  
l ia l  (DM) and mic rosc le ro t i a l  (MS), of Verticil l ium 
albo-at rum Reinke and Ber th  within the province. 
Samples of s t e m s  f r o m  potatoes suspected of having 
wilt were  collected f r o m  a l l  f ields v is i tedand at  the 
s a m e  t ime,  where  possible,  the var ie ty  of potatoin- 
volved, the seed  source ,  and the previous cropping 
his tory  of the field for  the las t  two yea r s  was  noted. 
Pe r sonne l  of the Ontario and Canada Departments 
of Agriculture a lso  sent in many samples .  

Mater ia ls  a n d  methods 
Sections of s t ems  2-3"longwere surface  s t e r i -  

l ized, cut into sma l l  pieces and placed on acidified 
plates of potato-dextrose agar  (PDA) plus s t repto-  
mycin.  Fungal colonies tentatively identified as 
Verticil l ium were  t r ans fe r red  f r o m  the isolation 
plates and grown in pure  culture on PDA at 2OOC and 
29 .  5OC for  final confirmation as to s t ra in .  The 
cul tures  were  c lass i f iedas  e i ther  DM o r  MS s t r a ins  
of V. a lbo-at rum a n d K  nigrescens ,  the presence of 
chlamydospores being used  as the cr i ter ion for  the 
l a t t e r  species .  

Table 1 .  Results of a survey during 1964, 1965, and 1966 of potato a r e a s  in Ontario. 
All f igures  r e fe r  to number of fields involved. 

Potatoes 
Culture Type Seed Source in las t  

Variety Fie lds  Examined MS DM MS/DM Nig. Mari t imes  Ontario 2 yea r s  

Sebago 17 8 1 3  4 
Kennebe c 10 5 7 2 
Cobbler 6 3 3 
Cherokee 5 2 3 
Other 17 6 10 

1 1 
1 
2 

2 3 

Total  1964 55 24 36 6 3 11 7 7 

Sebago 
Kennebec 
Cobbler 
Cherokee 
Netted Gem 
Other 

9 
16 

6 
6 
1 
5 

5 5 2 
5 12  2 

5 
4 4 2 

3 2 

Total  1965 43 17 28 6 3 17 15 14 

Sebago 19 12  6 1 
Kennebe c 26 10 19 3 
Cobbler 10 9 2 1 
Cherokee 6 3 3 
Netted Gem 6 6 2 2 
Kathadin 5 4 1 
Other 4 3 1 

9 
14 
4 
4 
3 
4 
2 

8 
16 
4 
3 
3 
3 
2 

Tota l  1966 76 47 34 7 5 40 27 39 
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Results a n d  discussion 
Table 1 shows the number  of fields of eachpotato 

var ie ty  examined, the distribution of Verticil l ium 
s t r a ins  in each variety,  the seed  source  and the crop-  
ping pract ice .  Note that in all three  yea r s  a few 
fields yielded both MS and DM cul tures .  

No corre la t ion is apparent in Table 1 between 
variety, s eed  source ,  o r  cropping pract ice  and the 
s t r a in  o f L  a lbo-at rumpresent ,  with the possible ex- 
ception of 'Kennebec'. This variety yielded a l a r g e r  
number  of DM than MS cultures in all three  yea r s .  
Since 'Kennebec' is not res is tant  to the MS s t r a in  
( l ) ,  no ready explanation of the bias is apparent.  
However, Table 1 indicates that m o r e  'Kennebec' 
s eed  of Mari t ime than of Ontario origin i s  planted 
each yea r ;  since DM is the only s t r a in  p resen t  in 
potatoes in the Mari t imes  this could possibly account 
fo r  the r e su l t s  noted herein.  

Table I1 shows the distributionof s t ra ins  by year  
within the 10 mos t  important potato-growing counties 
of Ontario. Several  additional counties, not shown 
in Table 11, were  a l so  visited and examined during 
1964 and 1965. 

T h r e e  of the ten counties surveyed s h o w e d a  
s t rong t rend in favor of one o r  the other s t r a in  of 
Verticil l ium. Dufferin and Durham produced f a r  
m o r e  DM cul tures  than MS, and Wentworth, m o r e  
MS than DM. There  a r e ,  of course,  many fac to r s  

which could account fo r  th is ;  cropping pract ice  and 
temperature  a r e  the two m o s t  obvious. 

It is interesting tonote  that during 1964 and 1965 
the total  number  of DM cul tures  isolated was g rea te r  
than the total  number  of MS isola tes  obtained. How- 
ever ,  this t r end  was  r eve r sed  in 1966with the MS 
cul tures  being m o r e  numerous 

It i s  generally conceded that while the optimum 
temperature  for  growth on a pe t r i  dish fo r  both DM 
and MS cul tures  is the same ,  the MS s t r a inwi l l  grow 
a t  a higher temperature  than DM s t r a ins ,  the la t ter  
s t r a in  being inhibited a t  29-300C. 

Table I11 shows the weekly maximum a i r - t e m -  
pe ra tu re  means  f r o m  the second week of June to the 
l a s t  weekof August.Table IV shows the weekly maxi- 
m u m  soi l- temperature  means  a t  the 10- cm level 
under sod f o r  the s a m e  period of t ime.  The data 
for  both tables were  obtainedfrom the Guelph Weather 
Station. 

An examination of Table I1 reveals  that during 
1964 the air t empera tu remeanexceeded  81°F (27% ) 
only during the week of July 25 with nine days f r o m  
the l a s t  week in June to the end of July recording 
a maximum of 8 6 9  (300C) o r  higher.  At no t ime  
during 1965 did the maximum a i r- t empera tu re  mean  
come close to  81°F and only one day during June and 
July exceeded 86OF. However, during 1966 the air 

Table 2. Distribution by s t r a ins  of V. albo-atrum in the 10 important potato growinv counties of Ontario 

County 
MS DM nigrescens  

Total  Total  Total  
64 65 66 64 65 66 64 65 66 

Duffe r in  

Durham 

2 -  2 2 4 9  15 1 - 2  3 

1 8  9 4 12 5 21 - -  

Elgin 3 - 6  9 2 - 2  4 - -  

Middle s ex 2 - 5  7 1 2 2  5 1 - -  1 

Norfolk 1 2 2  5 1 2 1  4 - 1 1  2 

- -  Simcoe 4 2 7  13  9 3 7  19 

Waterloo 2 - 1  3 3 1 1  5 - 1  I 

- -  0 Wellington 1 - 4  5 - - -  

Wentworth 5 5 6  16 1 1 2  4 

York 3 4 7  14 3 3 5  11 

7 21 16 46 83 26 28 34 88 2 1 4  
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Table 3.1 Weekly maximum mean of oir temperature 
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Table 4. Weekly maximum mean of soil temperature a t  10cm. level 

t e m p e r a t u r e  m e a n  e x c e e d e d  810F (2 i"C) f r o m  June  
27 t o  J u l y  25 wi th  16 days  dur ing  t h i s  p e r i o d  re -  
c o r d i n g a  m a x i m u m  of 86oF (30°C) o r  h i g h e r .  T h i s ,  
a n d  the  f a c t  tha t  the  s u n  can  h e a t  the s t e m s  b y  in-  
so la t ion  above  t h e  a m b i e n t  air t e m p e r a t u r e ,  (Wag- 
g o n e r  (6) no ted  the  stem of a t o m a t o  w a s  91°F 10 cm 
above  t h e  s o i l  l ine  wi th  a n  a m b i e n t  air t e m p e r a t u r e  
of 83%) w o u l d s u g g e s t t h a t  the  MS s t r a i n  of V. a lbo-  
a t r u m  would  be f a v o r e d  o v e r  t h e  DM s t r a i n  i n  1966. 
T h i s  would a g r e e  with Edgington a n d  Waggoner ' s  
conc lus ions  (2) in  a p a r a l l e l  s i tua t ion  f o r  1 9 6 4 ~ 1  
Connec t icu t .  

D u r i n g  1966 t h r e e  of the c u l t u r e s  ob ta ined  f r o m  
t h e  same potato s t e m s  w e r e  m i x t u r e s  of the  DM and  
M S  s t r a i n s  o f x  a l b o- a t r u m .  An examina t ion  of t h e s e  
i s o l a t e s  showed the p r e s e n c e  of m i c r o s c l e r o t i a  a n d  
d a r k  m y c e l i u m  on the  s a m e  p la te .  T h i s  could b e  
c a u s e d b y  infec t ion  of the  po ta to  plant  b y  V . a l b o - a t r u m  
DM s t r a i n  toge ther  with a l b o - a t r u m  MS s t r a i n  o r  
b y  a s p e c i e s  o r  s t r a i n  of Ver t ic i l l ium which h a s  bo th  
m i c r o s c l e r o t i a  a n d  d a r k  m y c e l i u m  p r e s e n t .  When 
t h e  inoculum w a s  taken  i n t h e  a r e a w h e r e  d a r k m y c e -  
l i u m w a s  p r e s e n t  a n d t r a n s f e r r e d t o  f r e s h  p l a t e s  only 
a DM c u l t u r e  r e s u l t e d .  If the  c u l t u r e  w a s  t a k e n w h e r e  
m i c r o s c l e r o t i a  w e r e  p r e s e n t ,  only a n  MS c u l t u r e  
r e s u l t e d .  Recent ly  Schnathors t  (4) d e m o n s t r a t e d  
c r o s s - p r o t e c t i o n  be tween  i s o l a t e s  of V e r t i c i l l i u m  
in  cotton p l a n t s .  If t h i s  same phenomenon i s  e x -  
h ib i ted  in potato,  then  s imul taneous  infect ion of the 
p l a n t s  b y  i s o l a t e s  of the  DM a n d  MS s t r a i n s  of V e r t i -  
c i l l i u m  m u s t  have  o c c u r r e d  in the.f,ield. 

S m i t h  (5) i n  h i s  l i t e r a t u r e  r e v i e w  refers t o  V e r t i -  
c i l l i u m  t r i c o r p u s  a s p e c i e s  which n o r m a l l y  exhib i t s  
d a r k  m y c e l i u m ,  d a r k  m i c r o s c l e r o t i a  and  ch lamydo-  
s p o r e s .  H e  s u g g e s t s  that  Keywor th ' s  " in te rmedia te  
t y p e s"  w e r e  ac tua l ly  V. t r i c o r p u s  a n d  not V. a lbo-  
a t r u m .  However s i n c e  Keywor th(3)  m a k e s  n o  refer- 
e n c e  t o  ch lyamdospores ,  S m i t h ' s  conc lus ions  m a y  
w e l l  b e  open t o  ques t ion .  

-___I_-- 
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