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DISTRIBUTION OF PLANT-PARASITIC NEMATODES IN FIELD CROP SOILS 

OF SOUTHWESTERN AND CENTRAL ONTARIO 

J. W.  Potter and J. L. Townshend ' 

Abstract 

Pra ty lenchus ,  Para ty lenchus ,  Hel ico tv lenchus ,  Tylenchorhynchus, 
M e l o r d o c l y n e H e t e r o d e r a  a r e  widely d i s t r i b u t e d  throughout  Southwestern 
and C e n t r a l  OntaTio. The f i r s t  t h r e e  qenera  occur  more f r e s u e n t l v  than  t h e  
l a s t  t h r e e .  Xiphinema and Criconemoides also occur  i n f r e q u e n t l y  i n  f i e l d  
c r o p  soi ls .  Pra ty lenchus  n e q l e c t u s  is a cereal and foraqe  p a r a s i t e  whereas 
P .  p e n e t r a n s  is a f r u i t  and tobacco p a r a s i t e .  Pleloidoqyne h a p l a ,  
Heterodera t r i f o l i i  , Hel ico ty lenchus  d iqonicus  , and Hel ico ty lenchus  
c a n a d i e n s i s  a r e  c h i e f l y  f o r a g e  p a r a s i t e s .  Heterodera avenae,  H .  s c h a c h t i i ,  
a n d e n e t r a n s  were probably in t roduced  i n t o  t h e  province.  The 
d i s t r i E u t i o n  of g. avenae and g. t r i f o l i i  i s  r e l a t e d  t o  watersheds.  

- 

Introduction 
Prev ious  s t u d i e s  o f  t h e  d i s t r i b u t i o n  of 

p l a n t  p a r a s i t i c  nematodes i n  O n t a r i o  were 
u s u a l l y  p a r t  of a r e s e a r c h  program 
c o n c e n t r a t i n q  on a s i n q l e  c r o p  qrown i n  a 
r e l a t i v e l y  l i m i t e d  a r e a .  Ce le ry ,  s t r a w b e r r y ,  
tobacco ,  wheat,  and peach are grown p r i m a r i l y  
i n  a few s o u t h e r n  c o u n t i e s  near  Lake E r i e  and 
Lake Ontar io .  The r o o t - r o t  and r e p l a n t  
problems of t h e s e  c rons  ( 3 ,  3, 10 ,  16 ,  7 7 )  
a r e  caused by o n l y  two conqener ic  s n e c i e s  o f  
nematodes. Consequently, r e s e a r c h  emnhasized 
t h e  d i s t r i b u t i o n  of t h e s e  nematodes i n  t h e  
l o c a l e s  where t h e  h o s t  c rons  wcrc grown. 
Likewise a number of o t h e r  surveys  ( 7 ,  1 2 ,  
13,  1 4 ,  1 9 ,  22)  w e r e  s i m i l a r l y  o r i e n t e d  
toward s i n g l e  nematode s n e c i e s  o r  involved 
i n t e n s i v e  samplinq f o r  nematodes on a 
s n e c i f i c  h o s t  i n  a f a i r l y  r e s t r i c t e d  area. 
;7hile such d i s t r i b u t i o n  s t u d i e s  were 
e s s e n t i a l  t o  t h e  r e s e a r c h  proqram of which 
t k y  w e r e  a p a r t ,  s t i l l  t h e  helminth fauna  of 
much of  t h e  a q r i c u l t u r a l  land of O n t a r i o  
remained unlcnown. T h i s  naper  complements o u r  
p r e s e n t  knowledqe of  t h e  g e n e r a l  d i s t r i b u t i o n  
of qenera  and s n e c i e s  of p l a n t - p a r a s i t i c  
nematodes i n  Ontar io  and demons t ra tes  some 
i n f l u e n c e s  of h o s t  cron on t h e  f reauency  of 
occur rence  and abundance of  c e r t a i n  species. 

Methods 

Using hiqhway and s o i l  a s s o c i a t i o n  maps, a 
samDlinq r o u t e  w a s  e s t a b l i s h e d  which 
n e r m i t t e d  t h e  uniform samnlinq of t h e  major 
a g r i c u l t u r a l  areas of Southwestern and 
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tJematoloqists ,  Research S t a t i o n .  
A g r i c u l t u r e  Canada, Vineland S t a t i o n  , Ontar io  
LGR 2EO. 

C e n t r a l  Onta r io .  Southwestern O n t a r i o  r e f e r s  
t o  Southern and Western Ontar io  a s  des iqna ted  
by t h e  O n t a r i o  A g r i c u l t u r a l  S t a t i s t i c s  
P u b l i c a t i o n  2 0  ( 1 ) .  I n  C e n t r a l  Onta r io  ( 1 )  
t h e  samplinq r o u t e  inc luded  o n l y  Durham, 
Ontar io ,  V i c t o r i a ,  and Y o r l c  c o u n t i e s .  
hutomobile odometer r e a d i n q s  r e l a t i v e  t o  
s e l e c t e d  r e f e r e n c e  n o i n t s ,  u s u a l l v  towns, 
were used t o  l o c a t e  samplinq si tes e v e r y  5 
miles along t h e  r o u t e .  Minor d e v i a t i o n s  from 
t h e  5-mile i n t e r v a l  occur red  o n l y  f o r  t h e  
l a c k  of  a c rop  o r  t h e  p resence  of  non-araLle 
l and .  The sampling w a s  accomnlished wi th  
f i e l d  t r i p s  i n  June ,  J u l y ,  and August,  1967. 

Ten c o r e s  o f  s o i l  2.5 x 20 cm vere taken  
w i t h  a probe throuqh t h e  r o o t  systems of 
randomly s e l e c t e d  p l a n t s  i n  a f i e l d  a t  each 
samplinq si te.  These cores were bulked i n  a 
I-kq sample. The samples were s t o r e d  
immediately i n  p o r t a b l e  Styrofoam c o o l e r s  
w i t h  r e f r i g e r a n t  packs and la ter  s t o r e d  i n  
t h e  l a b o r a t o r y  a t  4.5 C u n t i l  o rocesscd ,  
u s u a l l y  w i t h i n  a week. Loca t ion ,  c ron ,  
c o n d i t i o n  of c ron ,  so i l  t y m ,  s o i l  n o i - , t u r e ,  
and s o i l  t empera ture  w e r e  noted a t  each 
samnlinq s i te .  

I n  tile l a b o r a t o r y ,  t w o  50-9 soil n o r t i o n s  
were removed from each 1-kq sample a f t e r  
thorouqh mixina. From one 50-7 p o r t i o n ,  
migra tory  nematodes were e x t r a c t e d  f o r  1 I-eek 
by t h e  Oostenbrink d i r e c t  cotton-wool f i l t e r  
method ( 1 8 ) .  The o t h e r  50-q p o r t i o n  was a i r -  
d r i e d  and c y s t s  w e r e  e x t r a c t e d  by t h e  Fenwiclc 
can method ( 4 ) .  

Nigra tory  p l a n t - n a r a s i t i c  nematodes were 
i d e n t i f i e d  t o  genus and counted a t  ;Ox 
magni f ica t ion  i n  a w a t e r  suspension.  These 
nematodes were then  k i l l e d  b.1 adding an enua l  
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volume of b o i l i n q  wate r  and nreserved  i n  4 %  
formalin.  To p r e p a r e  s l i d e s  f o r  s p e c i e s  
i d e n t i f i c a t i o n ,  t h e  f i x e d  nematodes were 
t r a n s f e r r e d  t o  lac tophenol  f o r  2 weeks and 
mounted i n  t h e  same medium. Cys t s  were 
oreserved  i n  2 %  formal in  and la ter  i d e n t i f i e d  
a t  t h e  Entomoloqy Research I n s t i t u t e ,  
A g r i c u l t u r e  Canada, O t t a w a .  

The l o c a t i o n s  a t  which t h e  v a r i o u s  qenera  
and s p e c i e s  o f  t h e  major p l a n t - p a r a s i t i c  
nematodes occur red  on t h e  a u t h o r s '  f i e l d  
t r i p s  w e r e  p l o t t e d  on maps of Southwestern 
Ontar io .  P o i n t s  o f f  t h e  highways w e r e  from 
t h e  a u t h o r s '  unpublished r e c o r d s  and were 
p l o t t e d  o n l y  t o  c l a r i f y  t h e  p a t t e r n  of  
d i s t r i b u t i o n  o f  c e r t a i n  species. Where 
s u f f i c i e n t  nematodes w e r e  p r e s e n t  t o  permi t  
s p e c i e s  i d e n t i f i c a t i o n ,  t h e  s p e c i e s  w e r e  
named on t h e  maps; o t h e r w i s e ,  "sp." w a s  used 
t o  i n d i c a t e  t h e  p resence  of t h e  genus a t  a 
samplinq l o c a t i o n .  A t  some l o c a t i o n s  two o r  
more s p e c i e s  o f  a qenus were found. Also a t  
some l o c a t i o n s  s e v e r a l  c rops  o r  mix tures  o f  
crow were sampled. For  example, b a r l e y  and 
o a t s  occur red  as mono- specific s t a n d s  a t  some 
l o c a t i o n s  and as mixed q r a i n  c rops  a t  o t h e r s .  
Where such a mixed g r a i n  c rop  occur red ,  it 
w a s  d e s i g n a t e d  "b,o" on t h e  maps. Thus, a 
sample d e s i g n a t e d  '*m o,w" would 
i n d i c a t e  s p e c i e s  "m" an: 'EL'' on a mixed 
g r a i n  c rop  ( b a r l e y  "b" and o a t s  " 0 " )  i n  one 
f i e l d  and on wheat "w" i n  a n o t h e r  f i e l d .  

Results and discussion 

P l a n t- p a r a s i t i c  nematodes were e x t r a c t e d  
from 291 survey  s o i l  samples,  mos t ly  from 
corn  (s ma;s L . )  (76- samples)  , fo raqe  
[ u s u a l l y  a l f m  (Medica o s a t i v a  L.) or r e d  
c l o v e r  ( T r i f o l i u m  pratzns-plus t imothy 
(Phleum n r a t e n s e  L.) , bromeqrass (Bromus 
im Leyss.)  I o r  o r c h a r d q r a s s  ( D a m  
-ta L.) 1 (39)  , w i n t e r  wheat ( T r i t i c u m  
aest ivum L.)  (371, b a r l e y  (Hordeum v u l  are 
L.) (5 )  , oats  (Avena s a t i v a  = O h  
mixed g r a i n s  7 b a r l e r o a t s ,  4 8 )  The 
remaining 26 survey  samples ( 9 %  of  t h e  t o t a l  
number) were from b e e t s  (Beta v u l q a r i s  L . ) ,  
carrots (Daucus c a r o t a  L . r c e l e r y  (Apium 

r a v e o l e n m ,  p o t a t o e s  (Solanurn tuberosum l !  (Pisurn sat ivum LI), ru tabaqas  
( B r a s s i c a  napobrass ica  [L. 1 M i l l .  ) , r y e  
( S e c a l e  cereale L.) , soybeans (Glycine max. 
[ L . l m e r s , ) , o b a c c o  (Nico t iana  tabacum m, 
and tree- and s m a l l - f r u i t s .  E i g h t  genera  of 
p l a n t - p a r a s i t i c  nematodes w e r e  commonly 
encountered i n  t h e  samples. 

I n  a s s e s s i n q  oreva lence  of  p l a n t -  
p a r a s i t i c  nematodes, w e  used t w o  d i f f e r e n t  
measures o f  occur rence :  f requency,  i.e. t h e  
percen tage  of  samples c o n t a i n i n g  a q iven  
genus o r  s p e c i e s  o f  nematode r e g a r d l e s s  o f  
t h e  number of nematodes i n  each sample; and 
abundance, i.e. t h e  numbers of a g iven  genus 
o r  s p e c i e s  i n  an  i n f e s t e d  sample. 

Lesion nematodes , Pra ty lenchus  svp. , were 
p r e s e n t  i n  95% of t h e  samples;  s n i r a l  
nematodes, Hel ico ty lenchus  spp. , i n  72%; p i n  
nematodes, Para tv lenchus  spn. ,  i n  65%; s t u n t  
nematodes , 1' lenchorhynchus snn. , i n  32% ; 
root-]mot  n-doqyne spn. , i n  
16%; c y s t  nematodes, He-ka spn. ,  i n  1 6 % ;  
dagger  nematodes, Xiphinema spp., i n  1 1 % ;  and 
r i n g  nematodes, Criconemoider spp . ,  i n  4 % .  

F ive  s p e c i e s  of Pra ty lenchus  were 
i d e n t i f i e d  from t h e  survey  samples. Of 
t h e s e ,  P. t h o r n e i  Sher  E Allen  was found 
t w i c e  anif E m e n s i s  (de Man) F i l i a j e v  
once,  bo th  s p e c i e s  on corn ;  consequent ly  
t h e s e  species are cons idered  t o  be i n f r e q u e n t  
o r  rark i n  Ontar io  (Fig.  1 ) .  P. c rena tun  
Loof and g. p e n e t r a n s  (Cobb) rhi twood E 
O t e i f a  w e r e  more f r e q u e n t l y  encountered.  
o c c u r r i n g  s p o r a d i c a l l y  on cereal q r a i n s  and 
f o r a q e ,  and i n  t h e  case of  p. n e n e t r a n s ,  on 
tree- and s m a l l - f r u i t s  and t h a c c o .  P. 
n e q l e c t u s  (Rensch) Chitwood & O t e i f a  w a s  tlik 
most f r e q u e n t  l e s i o n  nematode s p e c i e s  i n  
corn ,  fo raqe ,  wheat,  b a r l e y ,  o a t s ,  and mixed 
g r a i n s  s o i l s ,  r e n r e s e n t i n q  55-60% of t h e  
l e s i o n  nematodes i d e n t i f i e d  from t h e s e  crons. 
Lesion nematodes were more abundant on corn  
(average  2400/kg of  s o i l )  , f o r a q e  (1?00/kq) , 
wheat ( 1  500/kg) , o a t s  ( 1  500/kq) , mixed q r a i n s  
(1300/kq) and b a r l e y  (1200/kq) and less so on 
t h e  o t h e r  c rops  (8OO/kq). A s  p. n e q l e c t u s  
was t h e  l e s i o n  nematode most f r e q u e n t l y  
found, it is a p p a r e n t l y  a cereal and f o r a q e  
p a r a s i t e ,  and probably ind igenous  t o  Ontar io .  
It  i s  r a r e l y  found i n  f ru i t- qrowinq  a r e a s  
( 1 0 ,  17,  1 9 )  , where P. p e n e t r a n s  seems t o  
occur  more f r e q u e n t l y ;  aTso p. p e n e t r a n s  is 
more p r e v a l e n t  i n  tobacco a r e a s  (9 ,  1 2 ) .  

The o n l y  s p e c i e s  of t h e  p i n  nematode, 
P a r a t  l enchus ,  i d e n t i f i e d  w a s  P. p r o j e c t u s  
J e n k i z s .  This  nematode w a s  a l s o  wide- spread 
i n  O n t a r i o  (Fig.  2 )  a l thouqh  it w a s  less 
f r e q u e n t  i n  o u r  survev  samples t h a n  t h e  
l e s i o n  nematodes. The p i n  nematode o c c u r r e d  
i n  88% of mixed g r a i n ,  85% of  f o r a g e ,  82% of  
o a t s ,  and 80% of  b a r l e y  samples,  b u t  i n  o n l y  
4 9 %  of  wheat and 36% of  corn samples. I t  was 
most abundant i n  f o r a q e  samples (760/kq of 
s o i l )  , less abundant i n  wheat (640/kq) , mixed 
g r a i n  (600/ka)  , o a t s  (520/kq) , and b a r l e y  
(500/kg) ,  and leas t  abundant i n  corn 
(320/kg). Tne f r e q u e n t  occur rence  and 
abundance of  t h e  p i n  nematode i n  f o r a q e  
samples and t h o s e  of  cereal q r a i n s  (mixed 
g r a i n s ,  oats ,  b a r l e y )  o f t e n  underseeded t o  
f o r a g e  may be a r e f l e c t i o n  of h o s t  
p r e f e r e n c e ;  Townshend ( 2 0 )  has  observed t h a t  
t imothy ,  a common f o r a g e  component, is a 
f a v o r a b l e  h o s t  f o r  t h i s  nematode. 

The s p i r a l  nematodes, Hel ico ty lenchus  
spp., had a wide d i s t r i b u t i o n  (Fig.  3 1 ,  
most ly  i n  t h e  Western and C e n t r a l  r e g i o n s  
from S a r n i a  t o  Hamilton n o r t h  t o  Georgian Bay 
and Lake Simco. Three s p e c i e s  o f  s p i r a l  
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nematodes, H. d i q o n i c u s  P e r r y ,  W. canadens i s  
Waseem a n 3  €1. pseudorobustus ( S t e i n e r )  
Golden, w e r e  i a e n t i f i e d .  S l s i ra l  nematodes 
o c c u r r e d  f r e q u e n t l y  i n  b a r l e y  samules ( l o o % ) ,  
mixed g r a i n s  (94%), oats  ( 8 7 % ) ,  f o r a g e  ( 8 0 % ) ,  
and corn  (65%) samples and least  o f t e n  i n  
wheat ( 3 8 % ) .  They were most abundant i n  
f o r a g e  (19OO/kq of  s o i l ) ,  fol lowed by mixed 
g r a i n s  (1400/kq), corn  (1300/kg), o a t s  
(820/kg) ,  wheat (780/kg) ,  and b a r l e y  
(480/kq). A s  w i t h  t h e  p i n  nematode, t h e  
number of s p i r a l  nematodes i n  f o r a g e  s o i l  may 
be a r e f l e c t i o n  of  h o s t  p r e f e r e n c e ,  a s  
Townshend ( 2 0 )  a lso found a l f a l f a  t o  be a 
f a v o r a b l e  h o s t  f o r  E. diqonicus .  

S t u n t  nematodes, Tylenchorhynchus spn., 
were wide ly  distributed; (Fig.  
4 )  i n  geographic  terms. However, t h i s  qenus 
w a s  n o t  found f r e a u e n t l y  a s  o n l y  32% of 
samples con ta ined  it, nor  was it e s p e c i a l l j r  
abundant. The h i q h e s t  averaqe number w a s  
under  wheat (540/ks) and t h e  least  under  o a t s  
(160/kq). Two s n e c i e s ,  T. c l a v t o n i  S t e i n e r  
and T. nudus Al len  w e r e  r d e n t i f i e d .  

The n o r t h e r n  root- knot  nematode, 
Meloido ne  ha l a  Chitwood, w a s  b road ly  
d i s t r i b y < e d  *. 5)  b u t  i n f r e q u e n t l y  
encountered;  t h e  h i q h e s t  frequenc;. of 
occur rence  w a s  i n  f o r a q e  (33X), and s l i g h t l y  
less i n  mixed g r a i n s  ( 2 1 % )  and o a t s  ( 1 8 % ) .  
The frequency of occur rence  i n  f o r a g e  might 
have been h i g h e r  t h a n  33% had a b i o a s s a y  been 
used i n  con junc t ion  w i t h  t h e  o t h e r  d e t e c t i o n  
methods. I n  a subsequent  survey ,  t h e  a u t h o r s  
found t h a t  use  o f  c e l e r y  as t h e  h o s t  i n  a 
b i o a s s a y  doubled t h e  number o f  f i e l d s  
i d e n t i f i e d  as c o n t a i n i n q  root- knot  nematode 
(Townshend, Willis, P o t t e r ,  and S a n t e r r e ,  
Can. P l a n t  D i s  Surv. ,  i n  P r e s s ) . A s  g r a s s e s  
and cereals are n o t  known t o  be h o s t s  ( 5 ) ,  
t h e  occur rence  of  t h i s  nematode i n  oa t  and 
mixed g r a i n  samples probably is a r e s u l t  of 
p a r a s i t i z i n g  t h e  underseeded f o r a q e  lequmes. 
I n  corn  and wheat,  t h e  root- knot  nematode may 
be p a r a s i t i z i n g  weeds ( 2 1 ) .  

The c y s t  nematodes, Heterodera spp. , were 
found th roughout  t h e  sampled area (Fiq.  6 ) .  
Three s u e c i e s ,  €1. avenae Wollenweber , 13. 
s c h a c h t i i  Schmidt- an- t r i f o l i i  GoffaFt  
w e r e  i d e n t i f i e d .  The o a t- c y s t  nematode, g .  
avenae, and c l o v e r- c y s t  nematode, H. 
m i i ,  were mainly found i n  t h e  TrenE, 
Grand, p la i t l and ,  Thames, and Welland River 
wate rsheds ,  o f t e n  w i t h i n  a ha l f- mi le  of a 
c r e e k  o r  river. I I .  avenae was probably  
in t roduced  i n t o  O n c a r i o , i t  has  n o t  been 
found i n  t h e  n o r t h e a s t e r n  ( 8 ) ,  n o r t h  c e n t r a l  
( 1 1 )  o r  n o r t h e r n  areat  p l a i n s  (15)  r e g i o n s  of 
t h e  United S t a t e s ,  whi le  2. t r i f o l i i  is 
widespreacl i n  t h e s e  a r e a s .  H. avenae was 
n r e s e n t  i n  25% of o a t s ,  23% of dxe-ins, 
and 20% of b a r l e y  s o i l  samples b u t  o n l y  8% of  
wheat samnles. The nematode was most 
abundant i n  o a t s  (520 larvae/krc o f  s o i l )  and 
least  i n  wheat (100/kq). Althouqh t h i s  
nematode can n o t  reproduce on corn  ( 6 ) ,  7% of 
corn s o i l  samples con ta ined  t h e  nematode. 

Because of  t h e  l i m i t e d  h o s t  range  of H. 
avenae, t h e s e  i n f e s t a t i o n s  were probably  tFie 
r e s u l t  o f  p rev ious  cropping t o  a h o s t  c e r e a l  
g r a i n .  

€1. t r i f o l i i  w a s  found i n  21% of f o r a g e  
s o i l s a m p l e s ,  a t  an average of  220 la rvae /kg  
of so i l .  The sugarbee t- cys t  nematode, 5. 
s c h a c h t i i ,  w a s  d i s t r i b u t e d  i n  t h e  p rov ince  
w i t h  a h iqh  c o r r e l a t i o n  t o  h o s t  c rop  
d i s t r i b u t i o n  (Fig.  61, as it was found mainly 
on rhubarb (Rheum r h a  onticum L.) n o r t h  and 
w e s t  o f  T o r o n t - h h  mav w e l l  have 
been in t roduced  i n t o  former sugarbeet- qrowinq 
areas ( 2 )  and l a t e r  spread  on rhubarb r o o t s  
t o  t h e  Toronto area as t h e  w i n t e r  rhubarb 
f o r c i n g  i n d u s t r y  expanded ( 2 2 ) .  

The dagger  nematode, X i  hinema americanum 
and Cobb, was most f r e q u e n t  i h  ( 1 6 % )  

corn  (18%) s o i l  samples,  less f r e a u e n t  i n  
o a t s  ( 1 0 % )  and f o r a g e  ( 1 0 % )  and i n f r e a u e n t  i n  
mixed g r a i n s .  The q r e a t e s t  abundance of  t h i s  
nematode w a s  i n  f o r a g e ,  w i t h  an average  of 
14O/kg of  so i l .  

The r i n g  nematodes, Criconemoides spp., 
occur red  s p o r a d i c a l l y  i n  4 %  of  t h e  cereal and 
f o r a q e  s o i l  s a n n l e s .  Numbers o f  t h e s e  
nematodes w e r e  i n s u f f i c i e n t  t o  permi t  species 
i d e n t i f i c a t i o n .  

Our o b s e r v a t i o n s  have shown t h a t ,  i n  
q e n e r a l ,  t h o s e  s p e c i e s  havinq a broad h o s t  
ranqe,  such a s  t h e  l e s ion  nematodes, were 
widesnread and f r e q u e n t l v  encountered , 
showing l i t t l e  r e l a t i o n  t o  h o s t  d i s t r i b u t i o n .  
Conversely,  species havinq a f a i r l y  narrow 
h o s t  range ,  such a s  Heterodera avenae,  were 
r e s t r i c t e d  t o  f i e l d s  where t h e  host c r o p s  
w e r e  bn inq  grown and consequent lv  were less 
f r e q u e n t l y  found. One e x c e p t i o n  t o  t h i s  
g e n e r a l i z a t i o n  might  be t h e  s n i r a l  nematodes, 
Hel ico ty lenchus  spp., which have a f a i r l y  
broad h o s t  range ,  y e t  w e r e  i n f r e q u e n t  i n  
wheat so i l s  i n  Southern O n t a r i o  b u t  f r e q u e n t  
i n  f o r a q e  and cereals underscedetl t o  foracre 
i n  Western and C e n t r a l  Onta r io .  Another 
excep t ion  could be t h e  p i n  ncmatode, 
Para tv lenchus  r o j e c t u s ,  rihcre h o s t  
p r e f e r e n c e  aqain' seemed t o  i n f l u e n c e  t h e  
d i s t r i h u t i o n  of  a nematode havinq a f a i r l y  
broad h o s t  range. I t  can a l s o  be noted frori 
t h e  mans t h a t  s e v e r a l  genera  and s p e c i e s  of 
nematodes miqht occur  a t  a s i n q l e  s a n p l i n q  
s i t e .  Consequently t h e  i n t e r a c t i o n s  of t h e w  
genera  and species w i t h  one a n o t h e r  and w i t h  
t h e i r  r e s n e c t i v e  p r e f e r r e d  h o s t s  become an 
imnor tan t  a s p e c t  o f  r e s e a r c h  i n t o  cron loss 
a.;sessmc?nt and c u l t u r a l  c o n t r o l  o f  nematodes 
by croD r o t a t i o n  or h o s t  resistance. 
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Figures 1-6. Distr ibution in  Southwestern and Central Ontario of 
1) Pratylenchus, 2 )  Paratylenchus, 3) Hel rcoty lenchus,  

4) Tylenchorhynchus, 5) Me loidogyne, and 6) Heterodero. 
Note: On a l l  maps sampling sites are designated as: nematode 
spec ieshos t  crop(s). 
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