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DISTRIBUTION OF PRATYLENCHUS SPP. 

AND OTHER STYLET-BEARING NEMATODE GENERA IN SOILS 

IN THE FLUE-CURED TOBACCO AREA OF SOUTHERN ONTARIO 

Th.H.A. Olthof'and B.E. Hopper
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Abstract 

I n  a survey  f o r  nematodes a s s o c i a t e d  w i t h  f lue- cured tobacco ,  a t o t a l  
o f  86 s o i l  and r o o t  samples w a s  c o l l e c t e d  a t  r e q u l a r l y  snaced i n t e r v a l s  
w i t h i n  a 1,100- square-mile area cover inq  Norfolk county and D a r t s  o f  
sur rounding  c o u n t i e s .  Three species of t h e  r o o t- l e s i o n  nematode 
(Pra ty lenchus)  appeared t o  be randomly d i s t r i b u t e d  throughout  t h e  main 
tobacco area. e n e t r a n s  occur red  i n  40% of  t h e  samples; P. n e q l e c t u s  i n  
36%, and p. crcnatus p' \. i n  Represen ta t ives  of e i q h t  o t h e r s t y l e t - b e a r i n q  
nematode qenera  a l s o  w e r e  found, wi th  relat ive f r e q u e n c i e s  of occur rence  as 
fo l lows:  TT lenchorh nchus, 33%; P a r a t  l enchus ,  T lenchus 12%; 
Pteloidogyne, $%; Xiphiierna and B o p l o l a i m u s ~  each 4 % ;  ""$d -&a and 
Aphelenchus, each 1 % .  

Introduction 

Schuurmans Stekhoven (Homer .  1971 1 .  P. 
p e n e t r a n s  (Cobb) Slier and Al ien ,  .P.  c r e n a t u s  
Loof, P. p r a t e n s i s  (dellan) F i i i p j e v  and P. 
t h o r n e i - S h e m e n ]  have been found i n  
s o u t h e r n  O n t a r i o  ( P o t t e r  8 Townshend 1373).  
With t h e  p o s s i b l e  excep t ion  of  P. t h o r n e i ,  
r o u t i n e  procedures used by Ehhc Ontar io  
Nematode Diagnos t ic  and Advisory S e r v i c e  a r e  
i n s u f f i c i e n t  t o  d i s t i n q u i s h  among s p e c i e s .  
Pra ty lenchus  p e n e t r a n s  i s  q e n e r a l l v  
recognized  as the p r i n c i p a l  cause of brown 
r o o t  r o t  o f  tobacco i n  s o u t h e r n  Ontar io  
( E l l i o t  & Marks, 1972; Oltliof et .  a l . ,  1973) .  

Nountain (1954, 1955) has shown t h a t  P. 
n e q l e c t u s  a l s o  i s  capable  of caus inq  l e s i o n s  
and s t u n t i n q  qrowth. There i s  no in format ion  
on t h e  p a t h o q e n i c i t v  of t h e  o t h e r  t h r e e  
Pra ty lenchus  snccies i n  Ontar io ,  nor  on t h e  
r e l a t i v e  n a t h o q e n i c i t y  of t h e  f i v e  
Pra ty lenchus  s p e c i e s  on f lue- cured  tobacco. 

Mountain (1954) found l a r n e  numbers o f  
Pra ty lenchus  spp. and smal l  numbers of 1 2  
o t h e r  s t y l e t- b e a r i n g  nematode qenera w i t h i n  
and around t h e  r o o t s  o f  d i s e a s e d  tobacco 
p l a n t s  from southern  Ontar io .  The r e l a t i v e  
frequency of  occur rence  of t h e  t h r e e  
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Pra ty lenchus  spp. on tobacco w e r e  n o t  
i n d i c a t e d ;  however, 75% of a Pra ty lenchus  
popula t ion  i n  s o i l  cropned t o  r y e  c o n s i s t e d  
of P. n e q l e c t u s  and t h e  remainder  of P. 
pener rans .  Townshend (1  966) found t h a r  
almost  a l l  s o i l  samples w i t h  a suspec ted  
brown r o o t  ro t  problem conta ined  P. 
pene t rans .  A survey  i n  1968 ( P o t t e r  5 
Townshend 1973) showed t h a t  p. n e q l e c t u s  was 
t h e  most widespread s p e c i e s  i n  sou thern  
O n t a r i o ,  excep t  f o r  Norfolk county and t h e  
Niagara Pen insu la ,  where p. p e n e t r a n s  
occur red  more commonly. This  l a t t e r  
o b s e r v a t i o n  confirmed Drevious f i n d i n q s  i n  
peach (llountain & Boyce, 1958) , i n  c e l e r y  
(Townshend, 1362a) , and i n  s t r a w b e r r y  
(Townshend, 1962b) 

This  paper  n r e s e n t i  t h e  r e s u l t s  of a 
survey of  t h e  f lue- cured tobacco a r e a  i n  
sou thern  Ontar io  t o  de te rmine  t h e  
d i s t r i b u t i o n  of d i f f e r e n t  Pratvlenci ius  
sDecies and cicnera of o t h e r  s t v l e t - h e a r i n a  
nematode a s s o c i a t e d  w i t h  tobaccb s o i l  and 
r o o t s .  A b r i e f  sumriaq of  t h e  r e s u l t s  has  
been r e n o r t e d  earl ier  (Olthof  e t  a l . ,  1968) .  

Methods 

To ensure  uniform d i s t a n c e s  between 
samnlinq si tes and t o  avoid b i a s ,  t h e  f l u e -  
cured tobacco a r e a  was covered w i t h  a q r i d  
system t h a t  r e s u l t e d  i n  86 samplinq s i tes  on 
4- m i l e  c c n t e r s .  Samples were c o l l e c t e u  
dur inq  Jupe ,  Auly, and August,  1 9 6 3 ,  f r o n  
tobacco f i e l d s  on o r  close t o  t h e  
predetermined s i tes  w i t h i n  t h e  1 , I  OO-souare- 
m i l e  a r e a .  S o i l  samples were taken  t o  a 
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p -  PARATYLENCHUS 

t - TYLENCHUS 

x - XlPHlNEMA 

h - HETERODERA 

0 -NONEMATODES 

" .  
p - P.PENETRANS 

n - P.NEGLECTUS 

E - P.CRENATUS 
0 - N O  PRATYLENCHUS 
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t - TYLENCHORHYNCHUS 

m-  MELOIDOGYNE 
h - HOPLOLAIMUS 

0 . APHELENCHUS 

D O  0 
0 - NO NEMATODES 

Figures 1-3. MaDs of flue-cured tobacco growing areas in Southern 
Ontario showing distr ibution of 1 )  Pratylenrhus spp.; 2) Parotylen- 
chus, Tylenchus, Xiphinema, and Heterodero; 3) Tylenchorhynchus, 
Meloidogyne, Hoploloimus and Aphelenchus. 
Names of towns (black squares) along Highway 3 are, le f t  to right; 
St. Thomas, Aylmer, Tillsonburg, Delhi, and Simcoe. 

Lake Erie f 
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th roughout  t h e  main a r e a  e x c e p t  €or two small 
tobacco  growinq areas southwest  o f  London, 
where o n l y  P. n e q l e c t u s  was found. P o t t e r  t 
Townshend (1g73) a lso noted t h e  absence of P. 

d e p t h  o f  8-10 i n c h e s  from t h e  root zone of 
s t u n t e d  tobacco  p l a n t s ,  each sample beinq 
composed of  10-20 probes taken  w i t h  a l-inch- 
d iameter  sampling tube .  Two or more root 
systems of  s t u n t e d  tobacco  p l a n t s  also w e r e  
c o l l e c t e d  from each si te.  The nematodes were 
e x t r a c t e d  from s o i l  or r o o t s  f o r  1 week w i t h  
t h e  Baermann pan method d e s c r i b e d  by 
Townshend (1963).  A f t e r  g e n e r i c  
i d e n t i f i c a t i o n  and count inq ,  t h e  nematodes 
w e r e  k i l l e d  and f i x e d  i n  fo rmal in  and, when 
p o s s i b l e ,  10-20, specimens of Pra ty lenchus  
were mounted i n  l a c t o p h e n o l  on microscope 
s l i d e s  (Goodey, 1957) f o r  s p e c i f i c  
de te rmina t ion .  

p c n e t r a n s  and p. c r e n a t u s  i n  t h e s e  areas a n a  
&he presence  of p. pene t rans  and p. n e q l e c t u s  
i n  t h e  main tobacco qrowinq area. 

I n  a d d i t i o n  t o  Pra tv lenchun ,  e i g h t  o t h e r  
genera  were found (Pigs.  2 t 3 ) .  The s t u n t  
nematode, Tylenchorhynchus Cobh, occur red  i n  
33% of t h e  samples b u t  never  i n  l a r q e  
numbers. The p i n  nematode , Para ty lenchus  
Nico le tzky ,  w a s  found i n  29% of t h e  samples. 
Whether e i t h e r  nematode p a r a s i t i z e s  tobacco  
i s  n o t  known. T lenchus B a s t i a n  o c c u r r e d  i n  
12% of t h e  s k i n d i c a t i n q  t h a t  it i s  
more common t h a n  Hountain ( 1 9 5 4 )  suqqested.  
The root- knot  nematode , EIeloidoqyne Goeldi  , 
and t h e  c y s t  nematode, Heterodera Schmidt, 
occur red  i n ,  r e s p e c t i v e l y ,  7% and 1 %  of t h e  
samples. The presence  of  Eleloidoqync i n  
tobacco  so i l s  i s  w e l l  known ( E l l i o t  E Marks, 
1972) and, a l thouqh  p a r a s i t i c  on tobacco ,  it 
is  n o t  cons idered  t o  be a g r e a t  t h r e a t  t o  
tobacco  produc t ion .  The Heterodera w a s  
probably t h e  c l o v e r  cys t  nematode, H.  

Observations and discussion 

The d i s t r i b u t i o n  of  t h e  t h r e e  
Pra ty lenchus  spp. found. i n  t h i s  s tudy  i s  
shown i n  Fiq.  1 .  Of t h e  86 samples,  32% had 
a pure  popula t ion  of P.  e n e t r a n s ;  295 
conta ined  a pure  popula t ron  h l e c t u s :  
6 %  c o n s i s t e d  of  pure  p. crenatus; and i n  2 4 %  
no P r a t y l e n c h u s  spp. w e r e  d e t e c t a b l e .  
Ia ixtures  o e n e t r a n s  and ne l e c t u s  
p e n e t r a n s  x r e n a t u s  : and n e q h r ! i  
c r e n a t u s  comprised, r e s p e c t i v e l y ,  6X, 2% and 
1% of t h e  t o t a l  number o f  samples. A l l  three. 
species appear  t o  be randomly d i s t r i b u t e d  

- 
t r i f o l i i  G o f f a r t ,  which h a s - s u r v i v e d  from a 
p r e v i o u s  r o t a t i o n  crop.  

The dagqer  nematode, Xiphinema Cobb, and 
t h e  l a n c e  nematode, 
o c c u r r e d  i n  4 %  of  
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p r o b a b l y  o c c u r s  more commonly, b u t  t h e  
e x t r a c t i o n  p r o c e d u r e  used  d i s c r i m i n a t e s  
a q a i n s t  r e c o v e r y  o f  t h e  l a r q e r  nematodes .  
I l l t houqh  X i  hinema i s  a known v e c t o r  of p l a n t  
v i r u s e s ,  & i f  any ,  i n  O n t a r i o  t o b a c c o  
p r o d u c t i o n  i s  not  known. The l a n c e  nematode,  
a l so  r e p o r t e d  by Mountain (1 9 5 4 ) ,  a n p e a r s  t o  
b e  c o n f i n e d  t o  a small  area n e a r  Simcoe,  
O n t a r i o .  No tlamaqe t o  t o h a c c o  h a s  been  
a t t r i h u t e d  t o  t h i s  nematodo, h u t  as y c t  o n l y  
small p o p u l a t i o n s  have  been  found.  Only ona 
samnle  was i n f e s t e d  w i t h  Aphclenchus  R a s t i a n ,  
a l t h o u q h  I loun ta in  (1  9 5 4 )  r epor t e r1  t h a t  tliis 
was t h e  most common s t y l e t - h e a r i n q  nematode 
a p a r t  f rom t h e  r o o t - l e s i o n  nematode. 
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