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SURVEY FOR VERTICILLIUM WILT OF TOBACCO IN QUEBEC, 1972 

J. W.  Sheppard and M. A .  Viswanathan' 

Abstract 

V e r t i c i l l i u m  w i l t  of tobacco  w a s  found t o  o c c u r  n a t u r a l l y  i n  Quebec. 
The pathoqen i n  t h i s  case w a s  n o t  t h e  h i g h l y  v i r u l e n t  species V e r t i c i l l i u m  
d a h l i a e ,  b u t  t h e  less v i r u l e n t  V_. n i q r e s c e n s .  Four  commonly qrown tobacco  
c u l t i v a r s  i n  Quebec w e r e  found t o  b e  s u s c e p t i b l e  t o  v. d a h l i a e  w h i l e  o n l y  
t w o  were s u s c e p t i b l e  t o  y. n i q r e s c e n s .  S t u d i e s  w i t h  45 c u l t u r e s  of 
V e r t i c i l l i u m  from a wide range  of h o s t s  and geographica l  l o c a t i o n s  have 
i n d i c a t e d  t h a t  some s p e c i l i z a t i o n  o c c u r s  w i t h i n  t h e  c u l t u r e s  i n  r e s p e c t  to  
h o s t  p r e f e r e n c e .  C u l t u r e s  from so lanaceous  h o s t s  were more pa thogenic  on 
t o b a c c o  t h a n  c u l t u r e s  from non- solanaceous h o s t s .  

Resume 

On a observe l ' a p p a r i t i o n  s p o n t a n e e  d e  l a  f l e t r i s s u r e  v e r t i c i l l i e n n e  du 
t a b a c  a u  Quebec. Le pathogene observe  n ' e t a i e n t  pas l e  t r e s  v i r u l e n t  
V e r t i c i l l i u m  d a h l i a e  mais une espece  moins v i r u l e n t e  v. n i q r e s c e n s .  Quat re  
c u l t i v a r s  couramment c u l t i v e s  a u  Quebec B t a i e n t  s u s c e p t i b l e s  a v. d a h l i a e ,  
mais deux seu lement  a v. n iqrescens .  D e s  e t u d e s  e f f e c t u e e s  s u r  4 5  c u l t u r e s  
d e  V e r t i c i l l i u m  provenant  dchbtes  e t  d e  s e c t e u r s  geoyraphiques  tres v a r i e s  
p o r t e n t  a croire gu lune  c e r t a i n e  s p e c i a l i s a t i o n  se p r o d u i t  dans l e s  
c u l t u r e s  w a n t  a l a  v r e f e r e n c e  pour l l h b t e .  Les c u l t u r e s  p r e l e v e e s  s u r  
soyanaceed e t a i e n t  p l u s  pathogenes 
d l a u t r e s  h6 tes .  

V e r t i c i l l i u m  w i l t  h a s  become a l i m i t i n g  
f a c t o r  i n  t o b a c c o  p r o d u c t i o n  i n  New Zealand, 
where t h e  d i s e a s e  is a t t r i b u t e d  c h i e f l y  t o  
V e r t i c i l l i u m  d a h l i a e  Kleb. I n  1971, 6.5%- of 
t h e  t o t a l  t o b a c c o  a c r e a q e  of N e w  Zealand w a s  
a f f e c t e d  and one  f i f t h  of t h i s  area has  been 
p u t  o u t  o f  p roduc t ion  (Wright 1972). 
V e r t i c i l l i u m  w i l t  of tobacco has  been known 
t o  o c c u r  e l sewhere ,  i n c l u d i n g  t h e  U.S.A.,  b u t  
has  g e n e r a l l y  been regarded  as  b e i n g  
un impor tan t  (Lucas 1965).  The d i s e a s e  i n  New 
Zealand i s  b e l i e v e d  t o  have o r i g i n a t e d  on 
t o b a c c o  p l a n t e d  i n  s o i l  where p o t a t o e s  and 
tomatoes had been grown. Simi lar  climatic 
c o n d i t i o n s  e x i s t  i n  Quebec, where t h e  major 
t o b a c c o  growing r e g i o n  i s  also an i m p o r t a n t  
p o t a t o  growing area. V e r t i c i l l i u m  w i l t  
caused  by _V. albo- atrum Reinke C Berth. is 
i n c r e a s i n g  r a p i d l y  i n  t h e  p o t a t o  c r o p  and 
envi ronmenta l  c o n d i t i o n s  are s u i t a b l e  f o r  
development of t h e  d i s e a s e  on tobacco  i n  
Quebec (Wriqht and Sacks ton  1973).  

V e r t i c i l l i u m  w i l t  of tobacco  i s  
c h a r  a c t e r i z e d by b r i g  h t orang e # I t  i g er- s t r i p e  01 

d i s c o l o r a t i o n  o f  d i s e a s e d  l e a v e s .  E x t e r n a l  
symptoms are n o t  a p p a r e n t  u n t i l  about  t h e  
t i m e  o f  f lower ing .  One of  t h e  f i r s t  symptoms 
i s  w i l t i n q  of  t h e  lower l e a v e s ,  fo l lowed by 
t h e  orange  d i s c o l o r a t i o n  of t h e  i n t e r v e i n a l  
areas, which, a s  t h e  d i s e a s e  p r o g r e s s e s ,  
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pour l e  tabac que  cel les provenant  

t u r n s  brown l e a v i n g  an orange  b o r d e r  between 
1i .ving and dead t i s s u e .  Eventua l ly  a l l  t h e  
l e a v e s  may become i n f e c t e d ,  o f t e n  b e f o r e  t h e y  
can  b e  h a r v e s t e d  (Thompson and  McLeod 1959) . 

I n  1972 a survey  of t h e  t o b a c c o  producing 
area of Quebec, p r i m a r i l y  L'Assomption and 
J o l i e t t e  c o u n t i e s ,  w a s  under taken  t o  
de te rmine  t h e  presence  of t h e  d i s e a s e  i n  t h i s  
p rov ince .  With t h e  a d v i c e  and co- opera t ion  
o f  Marcel Dupr6 of  t h e  A g r i c u l t u r e  Canada 
Research S t a t i o n  a t  L1 Assomption, Quebec, 
major tobacco  growers  i n  t h e  p rov ince  were 
l o c a t e d .  

The a b i l i t y  o f  s e v e r a l  s t r a i n s  of 
V e r t i c i l l i u m  d a h l i a e  and v. albo- atrum from 
v a r i o u s  h o s t s  and g e o g r a p h i c a l  l o c a t i o n s  i n  
Quebec and e l sewhere  to  a t t a c k  and c a u s e  
d i s e a s e  i n  tobacco  was a l s o  i n v e s t i g a t e d .  I n  
a d d i t i o n  f o u r  commonly grown tobacco  
c u l t i v a r s  were t e s t e d  f o r  r e s i s t a n c e  t o  t h e  
d i s e a s e .  

Materials and methods 

T h i r t y  tobacco  f i e l d s  were v i s i t e d  twice 
d u r i n q  t h e  1972 growing season.  The f i r s t  
c i r c u i t  began e a r l y  i n  August j u s t  b e f o r e  
f l o w e r i n g .  The second c i r c u i t  of t h e  t o b a c c o  
survey  began August 19 and t h e  survey  w a s  
t e r m i n a t e d  by September 9. Leaf samples from 
o v e r  f i f t y  p l a n t s  e x h i b i t i n g  V e r t i c i l l  ium- 
l i k e  symptoms were c o l l e c t e d .  Midr ibs  were 
removed and s u r f a c e  s t e r i l i z e d  u s i n g  a 50% 
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sodium hypochlor i te  so lu t ion ,  and p l a t ed  on 
V-8 j u i c e  agar .  Af t e r  7-10 days incubation 
a t  25 C t h e  p l a t e s  were examined f o r  s i g n s  of 
E r t i c i l l i u m  growing from the  t i s sues .  

Cu l tu re s  of V e r t i c i l l i u m  used f o r  
i nocu la t ion  of t e s t  p l a n t s  were grown f o r  14 
days on po ta to  dex t rose  agar  a t  25 C .  The 
c u l t u r e s  were t h e n  comminuted i n  a Waring 
Blendor f o r  3 minutes and tke inoculum 
concent ra t ion  ad jus t ed  t o  30 x 10 propagules 
per m l  us ing  a haemocytometer. 

T e s t  p l a n t s  were inocula ted  by t h e  root 
d ip  technique.  Forty-day-old seed l ings  were 
removed from t h e  seedbed and a l l  so i l  was 
removed from t h e  r o o t s  by g e n t l e  washing. 
The seed l ings  w e r e  then  placed f o r  5 min  i n  
a beaker con ta in ing  t h e  inoculum suspension 
be fo re  t r ansp lan t ing  i n t o  randomized rows i n  
f i e l d  p l o t s .  The p l a n t s  were observed 
r o u t i n e l y  and i s o l a t i o n s  made from a l l  p l a n t  
showinq symptoms of t h e  d isease .  

The four commonly grown c u l t i v a r s  of  
Nicot iana  tabacum L. used i n  t h e  course of 
t h i s  i n v e s t i g a t i o n  included t h e  f l u e  cured 
c u l t i v a r s  Delhi  34 and Hicks Broadleaf, and 
t h e  c i g a r  c u l t i v a r s  Ottawa 705 and RH 211. 

The s e v e r i t y  of t h e  d i s e a s e  on each p l a n t  
was es t imated  90 days a f t e r  inocula t ion  and 
was recorded as t h e  percentage of leaves  
showinq symptoms of t h e  d isease .  

Results 

survey 

I n  1972 t h e  only p o s i t i v e  i d e n t i f i c a t i o n  
o f  V e r t i c i l l i u m  on tobacco i n  Quebec was from 
one p l a n t  of c i g a r  tobacco (Nicotiana tabacum 
L. cv.  Ottawa 705) c o l l e c t e d  August 10 a t  t h e  
Agr icul ture  Canada Research S ta t ion ,  
LnAssomption, from a f i e l d  where c love r  had 
been grown previously.  The lower leaves  of 
t h i s  p l a n t  exh ib i t ed  t h e  c h a r a c t e r i s t i c  
orange t i g e r - s t r i p e  d i s c o l o r a t i o n  and wer.e 
badly wi l t ed .  The p l an t  w a s  i n  f lower a t  t h e  
t i m e .  The d i sease  w a s  n o t  i d e n t i f i e d  i n  
samples from any o t h e r  p lace  i n  t h e  province, 
al though v e r t i c i l l i u m-  li ke symptoms were 
observed a t  s i x  o t h e r  l o c a t i o n s  i n  
L*Assomption, Joliet te , and Rouvi l le  
count ies .  

The i s o l a t e  of Ver t i c i l l i um c o l l e c t e d  
from L*ASSomption w a s  i d e n t i f i e d  as V_. 
niqrescens  Pethybr. Although t h i s  spec ie s  of  
V e r t i c i l l i u m  has been r epor t ed  on o t h e r  crops  
i n  t h e  same a r e a  (Devaux and Sackston 1966), 
t h i s  is t h e  first r e p o r t  of v. n i s r e scens  
causing w i l t  of tobacco i n  Canada or 
elsewhere. The pathogenic i ty  of t h i s  i s o l a t e  
of V e r t i c i l l i u m  w a s  v e r i f i e d  by inocu la t ion  
of heal thy  tobacco seed l ings  of t he  c i g a r  
tobacco c u l t i v a r  RH 211. 

I n  1973 t h e  d i sease  was found again  i n  an 
ad jacen t  p l o t  a t  t h e  L*Assomption Research 
s t a t i o n ,  a l s o  on c i g a r  tobacco c u l t i v a r  

Ottawa 705 (3 p lan t s )  and on t h e  c i g a r  
tobacco c u l t i v a r  Comstock Pomeroy (1 p l a n t ) .  

Pathoqenicity of V e r t i c i l l i u m  c u l t u r e s  t o  
tobacco 

Symptoms of v e r t i c i l l i u m  w i l t  occurred on 
p l a n t s  of  t h e  f lue- cured tobacco c u l t i v a r  
Hick Broadleaf inocula ted  with 25 of 45 
Ver t i c i l l i um c u l t u r e s  t e s t e d  (Table 1 ) .  
However t h e  t y p i c a l  t i g e r - s t r i p e  symptoms 
descr ibed by Thompson and McLeod (1959) d i d  
not  develop i n  most cases .  Ear ly  symptoms of 
t h e  d i sease  were cha rac t e r i zed  by chlorosis 
of  t h e  i n t e r v e i n a l  a r eas  and w i l t i n g  of t h e  
lower leaves.  A s  t h e  d i s e a s e  progressed t h e  
t i s s u e  became n e c r o t i c  followed by a r a p i d  
drying o u t  of t h e  l e a f .  Pure c u l t u r e s  of  
Ver t i c i l l i um were i s o l a t e d  from a l l  p l a n t s  
showing symptoms of t h e  d i s e a s e  bu t  n o t  from 
t h e  symptomless ones, nor  from t h e  con t ro l s .  

s u s c e p t i b i l i t y  of fou r  commonlv grown tobacco 
c u l t i v a r s  t o  V. dah l i ae  and V. n iqrescens  

A l l  p l a n t s  of t h e  f o u r  c u l t i v a r s  
inocula ted  with v. d a h l i a e  ( i s o l a t e  VIFT, 
Wright and Sackston 1973) produced seve re  
symptoms of t h e  d i s e a s e  by t h e  t i m e  of 
flowering. I n  decreas ing  o rde r  of r e s i s t a n c e  
t h e s e  were O t t a w a  705, RH 211, D e l h i  34, and 
Hicks Broadleaf. c i g a r  tobacco c u l t i v a r s  
appeared more s u s c e p t i b l e  to a t t a c k  by v. 
niqrescens.  I n  descending order of 
r e s i s t a n c e  these were Hicks Broadleaf, Delhi  
34, O t t a w a  705, and RH 211. 

Discussion and conclusions 

Ver t i c i l l i um w i l t  of tobacco w a s  found t o  
occur n a t u r a l l y  i n  Quebec i n  1972 and again 
i n  1973. The fungus i n  t h i s  case w a s  n o t  t h e  
h ighly  pathogenic species v. d a h l i a e  b u t  t h e  
less v i r u l e n t  v. nisrescens .  symptoms on 
in fec t ed  p l a n t s  were not  always t h e  
c h a r a c t e r i s t i c  t i g e r - s t r i p e  d i s c o l o r a t i o n  of  
t h e  i n t e r v e i n a l  a r eas  of  i n fec t ed  leaves ,  as 
descr ibed by Thompson and McLeod (1959),  bu t  
o f t e n  were merely seve re  c h l o r o s i s  and/or 
necros is  accompanied by w i l t i n g  of t h e  lower 
l eaves  and puckering of t h e  lamina. Th i s  i s  
t h e  f i r s t  r e p o r t  of t h e  d i s e a s e  i n  Canada and 
a l s o  t h e  f i r s t  r e p o r t  of  v. n iqrescens  as a 
pathogen of tobacco. 

I!. niqrescens  is, i n  genera l ,  a 
r e l a t i v e l y  weak pathogen and isolates vary  i n  
t h e i r  pa thogenic i ty  t o  tobacco and o t h e r  
hos t s .  This v a r i a b i l i t y  has been observed by 
o t h e r  workers (Aub6 1963, Devaux 1964).  

s t u d i e s  on t h e  pa thogenic i ty  of va r ious  
c u l t u r e s  of V. albo-atrum and y. d a h l i a e  have 
shown t h a t-  t h e  tobacco c u l t i v a r  Hicks 
Broadleaf i s  s u s c e p t i b l e  t o  both v. d a h l i a e  
and v. albo-atrum. O f  t h e  t w o  spec ie s  v. 
dah l i ae  is f a r  more v i r u l e n t  on tobacco. 
T h e r e  appears  t o  b e  some hos t  s p e c i f i c i t y  
among s t r a i n s ;  however, s t r a i n s  from both 
r e l a t e d  and nonre la ted  hos t s  were capable of 
a t t ack ing  tobacco and caus ing t h e  d i sease .  
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Table 1. Pathogenici ty of V e r t i c i l l i u m  c u l t u r e s  on Hicks Broadleaf tobacco 

* Source of Pathogenici ty+ 
Cul ture  Species o r i g i n a l  c u l t u r e  Or ig ina l  hos t  on tobacco 

v1 V. a .  La Moline + 
v3 V. a .  La Moline Sunflower + 
v4 V. a .  La Moline Eggp 1 a n t  + 
v5 V. a .  Mac. College,  Que. Sunflower - 
v7 V. a. Ontario Strawberry - 
V 8  V. a. Ontario Dahlia + 
v9 V. a.  Ontario Eggplant + 
v10 V. a .  Ontario Shiro plum - 
v 1 2  V.  a.  Ontario Maple + 
V 1 3  V. a. Ontario Raspberry + 
V 1 4  V. a .  Ontario Rose - 
V 1 5  V. a. Ontario Tomato - 
V 1 6  V. a .  P. E. I .  Pota to  + 
V 1 7  V.  a .  C a l i f o r n i a  Tomato - 
V 2 7  V.  d. Ontario Tomato - 
V 2 9  V. d. Ontario Strawberry - 
V 3 0  V. d. Ontario Tomato ++ 
V 5 1  V. a. V e r s a i l l e  Melon - 
v5 3 V. a .  S t .  Germain, Que. po ta to  ++ 
v55 V. a. L '  Assomption, Que. Pota to  ++ 
v5 7 V. d .  Mac. College,  Que. Pota to  + 
V6 0 V. a .  Freder ic ton ,  N.B. Po ta to  - 
V 6  3 V. d. Summerland, B.C. Squash - 
V 6 5  V.  d. Summerland, B.C.  Nightshade - 
V 6 7  V. d. Summerland, B.C. Sweet pepper - 
V 7 0  V.  d. Summerland, B .C. Cantaloupe - 
V 7 2  V. d. Summerland, B.C. Lamb's q u a r t e r s  - 
v73 V. d. Summerland, B.C. C a p s e l l a  b u r s a - p a s t o r i s  - 
v74 V.  d .  Summerland, B.C. Tomato ++ 
V 7 8  V. d. Summerland, B.C. A m a r a n t h u s  g r a e c i  z a n s  + 
v79 V. d. Summerland, B.C. HOP 
V81 V. d. Summerland, B .C .  Strawberry - 
V 8 4  V. a. Dade C o . ,  F lor ida  C r o t a l a r i a  s p e c t a b i l i s  - 

V 6 9  V. d. Summerland, B.C. S i s y m b r i  um a 1  t i s s i m u m  ++ 

- 

V 8  5 V. a .  Dade Co., F lor ida  S o l a n u m  n i g r u m  ++ 
V 8  7 V.  a .  Dade Co., F lor ida  Okra ++ 
V 8 9  V. a .  Dade Co., F lor ida  Southern pea + 
v91 V. a. Dade Co., F lor ida  Cuban squash + 
v9 3 V .  d .  S t e .  Dorthde, Que. Eggplant ++ 
v94 V.  d .  S t e .  C l o t i l d e ,  Que. Eggplant - 
V 9 6  V. a .  S t .  Augustin, Que. Potato ++ 
v97 V.  a .  Deschambault, Que. Pota to  ++ 
V 9 8  V. a .  S te .  C l o t i l d e ,  Que. Potato ++ 
v7 5 V. d. Summerland, B.C. L a c t u c a  s c a r i o l a  ++ 
VIFT** V. d. Mac. College, Que. Tobacco ++ 

* v. a .  = V e r t i c i l l i u m  a l b o - a t r u m ,  V. d. = V e r t i c i l l i u m  d a h l i a e .  

' + = Mild symptoms, ++ = severe  symptoms. 

**  
Wright and Sackston 1973. 

The major i ty  of t e s t e d  c u l t u r e s  found t o  be 
pathogenic t o  tobacco were from solanaceous 
hos t s ,  pr imar i ly  tomato and pota to ,  both of 
which are c l o s e l y  r e l a t e d  t o  tobacco. 

Of t h e  f o u r  tobacco c u l t i v a r s  used i n  t h e  
cour se  of  t h i s  i n v e s t i g a t i o n  a l l  were 
s u s c e p t i b l e  t o  v. dahl iae ,  while only O t t a w a  
705 and RH 211 appeared t o  be s u s c e p t i b l e  t o  
t h e  less v i r u l e n t  species ,V. niarescens .  

Ver t i c i l l i um w i l t  cannot a t  t h i s  time be 
considered a t h r e a t  t o  tobacco production i n  
Quebec. The Occurrence of  TJ. n ia re scens  as a 
weak pathogen on tobacco should be taken as a 
warning t o  be on t h e  a l e r t  f o r  more s e r i o u s  
developments i n  t h e  fu tu re .  The d i s e a s e  i n  
New Zealand was f i r s t  repor ted  i n  1944, and 
it was n o t  u n t i l  1959, 15 years  later ,  t h a t  
it became a s e r i o u s  problem (Thompson and 
McLeod 1959). E f f o r t s  should be made t o  
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develop s u i t a b l e  r e s i s t a n t  c u l t i v a r s  which 
can be made a v a i l a b l e  t o  growers. G r o w e r s  
should be made aware of t h e  problem and be 
advised t o  p r a c t i c e  t h e  b e s t  poss ib le  f i e l d  
s a n i t a t i o n ,  t o  ensu re  adequate s t e r i l i z a t i o n  
o f  seedbed soi l ,  and t o  use only crops  
r e s i s t a n t  t o  v e r t i c i l l i u m  w i l t  i n  r o t a t i o n  
with tobacco. 
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