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N E M  A T 0  D ES ASSOCIATED WITH LO IUG - ESTA B L l  SH E D T R  E E SPEC I ES 
A N D  FRUIT CROPS IN ESSEX COUNTY, ONTARIO 

G .  W .  Bird'end L .  W.D. Boekhovenl  

T h e r e  a r e  f o u r  genera l  types of published Can- 
adian s u r v e y  r e c o r d s  o f  soi l- inhabit ing nematodes.  
These  a r e  the annual  r e c o r d s  of nematodes  encount- 
e r e  d b y  t h e  nemato logis t s  of the Entomology Re-  
s e a r c h  Institute, Canada Depar tment  of Agr icu l ture ;  
the annual  r e p o r t s  of the Ontario Nematode Diagnos- 
t ic  and Advisory Serv ice ;  s u r v e y s  o f  spec i f ic  a g r i -  

cu l tura l  c r o p s ;  a n d  s u r v e y s  of specif ic  nematodes .  
There are  few genera l  geographical  s u r v e y s  cf so i l -  
inhabiting nematodes.  

In 1968, 100 so i l  s a m p l e s  w e r e  collected f r o m  
a b  o u t the roo ts  of long-established non-cult ivated 
f r u i t  c rops  i n  E s s e x  County, Ontario. F ive  spec i -  

Table  1 .  O c c u r r e n c e  of t h i  r t e e n n e m a t o d e !  genera  in s o i l  a s s o c i a t e d  with ten plant  
s p e c i e s  

__ Acer  --___ saccharurn  M a r s h .  40* 0 10 40 0 0 0 60 20 0 0 20 80 

-_ Betu la  - a lba  L. 30 20 10 20 0 0 0 0 40 0 10 30 60 

Juniperus  virginiana L. 60 0 20 0 0 10 10 20 30 0 20 20 20 

- Populus  t remulo ides  -____ Michx. 80 50 30 5 0  0 0 0 0 10 0 10 0 20 

P r u n u s  a r m e n i a c a  __-- L. 20 0 0 0 0 0 0 0 8 0  0 0 1 0 2 0  

P r u n u s  p e r s i c a  L. 10 10 0 0 0 0 0 30 80 0 20 20 40 

P y r u s  communis  L. 30 0 40 20 0 0 0 30 40 0 0 20 60 

Malus pumi la  Mill. 10 0 30 0 0 0 0 60 40 10 0 10 80 

Quercus  a lba  L. 80 0 20 0 0 0 0 50 20 0 0 20 20 

Vitis l a b r u s c a  L. 60 0 10 0 20 0 0 40 50 0 10 40 30 __ -- 

4 3  8 17 13 2 1 1 29 41 1 7 19 4 3  T o t a l  

*' P e r c e n t a g e  of s a m p l e s  containing the genus.  

Ass i s tan t  P r o f e s s o r ,  Depar tment  o f  P l a n t  m a n s  of Acer saccharurn  March ,  (maple) ,  B e  t u l a  
Pathology,  Universi ty of Georgia,  Athens, Georgia,  +>A L. (b i r c h), Jun iperus  virginiana 1,. ( c e  d a r ) ,  
USA; f o r m e r l y  Nematologist ,  R e  s e a r c h Station, Populus t remulo ides  Michx. (poplar) ,  P r u n u s  a r m e -  
Canada Depar tment  o f  Agriculture,  Har row,  Onta- n i a c a  L. (apr ico t ) ,  P r u n u s  p~ r s i c a  (L.)  Batsch.  
r io.  (peach),  P y r u s  communis  L. ( p e a r ) ,  Malus p u m i l a  

Mill .  (apple) ,  Quercus  a lba  L. (oak), a n d  Vit is  la- 
Technician, R r s c a r c h  Station, Canada D e -  b r u s c a  L. (grape)  were se lec ted  a t  var ious  locat ions 

p a r t m e n t  of Agr icu l tur r ,  Harrow, Ontario. in Essex CounLy, and two so i l  s a m p l e s  w e r e  t a k e n  
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f r o m  t h e  root  zone of each  plant .  One sample  w a s  
taken a t  a s o i l  depth of 0- 6  inches and the o ther  a t  a 
6 t o  12-inch depth. Each  s a m p l e  cons is ted  of a p-  
proximate ly  500 g of soil, col lected with a one- inch 
d i a m e t e r  s o i l  tube. Nematodes were e x t r a c t e d  f r o m  
100 g of e a c h  sample  by a centrifugal- flotation tech-  
nique (2), identified to genus, and counted. 

F r e q u e n c y  of o c c u r r e n c e  

Eighteen s ty le t- bear ing  nematode genera  we re  
identified d u r i n g  the survey .  Aphelenchoides F i -  
s h e r ,  1894; Aphelenchus Bast ian,  1865; PsilenchutL 
de Man, 1921; Neotylenchus Steiner ,  1931; and  w- 
l e n c h u s  Bast ian,  1865 w e r e  found in many of the 
samples. However, p o p u l a t i o n  densi ty a n d f r e -  
q u e n c y o f  o c c u r r e n c e  data w e r e  not  r e c o r d e d  foi- 
these  genera .  Xiphinema Cobb, 1913, and  Cricone- 
moides  Taylor ,  1936 w e r e  t h e  m o s t  frequently o c -  
c u r r i n g  genera ,  be ing  i so la ted  f r o m  43%of the Sam- 
ples (Table  1). Pra ty lenchus  F i 1 i p  j e v, 1936 w a s  
found in 41% of t h e  s a m p l e s .  F o u r  genera ,  Hoplo-- 
l a i m u s  Daday, 1905; Longidorus (Micoletzky, 1922) 

Thorne  and Swager, 1936; Meloidogyne Goeldi, 1887; 
and Rotylenchus Fil ipjev,  1936 o c c u r r e d  in less than 
5% of the samples .  

Cr iconemoides ;  Diptherophora d e  M a n ,  1880; 
and Hemicycliophora de Man, 1921 w e r e  i s o l a t e d  
m o r e  frequently f r o m  long-established t r e e  spec ies  
than f r o m  f r u i t  c r o p s  (Table 2). Pra ty lenchus  w a s  
found in twice a s  many f r u i t  c r o p  samples .  a s  f r o m  
long-established t r e e  spec ies  samples. H e l i c o t y l e k  
c h u s S t e i n  e r, 1945 w a s  found m o r e  often at s o i l  
depths o f  0-6 inches than 6-12 inches,  while Hemi-  
cycliophora a n d  Tr ichodorus  Cobb, 1913 o c c u r r e d  
m o r e  frequently a t  the g r e a t e r  s o i l  depth (Table 2). 

Xiphinema a m e r i c a n u m  Cobb, 1913 a n d  Hemi-  
c y c l i o p h o r a  s i m i l i s  Thorne ,  1955 w e r e  the only 
s p e c i e s  of these two g e n e r a  collected.  T h e  t h r e e  
spec ies ,  Cr iconemoides  annulatum Cobb in Taylor ,  
1936. C, x e n o p l a x  Raski ,  1952, a n d  C. lobatum 
Raski ,  1952 w e  r e  identified, a n d  two undescr ibed  
s p e c e i s  of the genus w e r e  c o l l e  c t e d; one c lose ly  
r e s e m b l e d  C. t r ibu l i s  Raski  a n d  Golden, 1965 and  

Table  2. F r e q u e n c y  o f  o c c u r r e n c e  of th i r teen  nematode genera  in 50 s o i l  s a m p l e s  f r o m  
long- established non-cultivated t r e e  spec ies ,  f ru i t  c rops ,  and  t w o  s o i l  depths 

Long es tab l i shed  Cultivated 0-6 inch 6-12 inch 
Genus t r e e  s p e c i e s  f r u i t  c r o p s  s o i l  depth s o i l  depth 

C r  i conemoide s 

Diptherophora 

Helicotylenchus 

Hemicycliophora 

Hoplolaimus 

Longido r us 

Meloidogyne 

Para ty lenchus  

Pra ty lenchus  

Rotylenchus 

T r i c  hodor u s  

Tylenchorhynchus 

Xiphinema 

60 * 
1 4  

18  

22 

0 

2 

2 

28 

24 

0 

8 

18  

5 2  

26 

2 

16 

4 

4 

0 

0 

30 

58  

2 

6 

20 

46 

42 

8 

22 

8 

2 

2 

0 

28 

40 

2 

4 

20 

50 

44 

8 

12 

18 

2 

0 

2 

30 

42  

0 

10 

18 

48 

2' P e r c e n t a g e  of s a m p l e s  containing the genus. 
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C. p e t a s u s  Wu, 1965. Severa l  s a m p l e s  f r o m  P e k e  
National  P a r k  contained m o r e  than one spec ies  of 
Cr iconemoides ,  while s a m p l e s  f r o m  f r u i t  c rops  of-  
ten contained m o r e  t h a n  one s p e c i e s  of P a r a t y l e n -  
- chus.  Populat ion densi ty 

o v a r i e s .  N o  l a t e r a l  p o r e s  w e r e  observed;  the anus  
w a s  subtermina l ,  and  a single p a i r  of t e r m i n a l  cau-  
da l  p o r e s  w e r e  p r e s e n t .  

- 

All s p e c i m e n s  of Tr ichodorus  were s i m i l a r ,  and 
c lose ly  r e s e m b l e d  T r i c h o d o r u s  teres Hooper,  1962, 
T .  a l l ius  Jensen ,  1963, and rhodes iens i s  Siddiqi 
and Brown, 1965. Pos i t ive  identification w a s  n o t  
poss ib le ,  s ince  n o  m a l e s  w e r e  f o u n d .  F e m a l e s  of 
T r i c h o d o r u s  w e  r e  cylindrical ,  t aper ing  t o  the l ip 
region,  a n d  had rounded tai ls .  Body length ranged 
f r o m  620 to 790 p. The e x c r e t o r y  p o r e  was  located 
midway between the b a s e  of the s ty le t  and the b a s e  
of the esophagus,  w h i l e  t h e  esophagus had a p r o -  
nounced v e n t r a l  o v e r l a p  o f  t h e  intest ine.  The r e -  
productive s y s t e m  cons is ted  of a median  vulva ( V  = 
52-55%) wi th  a t r a n s v e r e  s l i t  and  p a i r e d  o p p o  s i t e  

-- 

W i t h t h e  exception of the single populat ion of 
Hoplolaimus,  t h e  g r e a t e s t  m e a n  population dens i ty  
w a s  34 Pratylenchus/lOO g s o i l  (Table  3). T h e  r e  
w e r e  31, 20, and  18 Para ty lenchus ,  Criconemoides,  
and  Helicotylenchus, respectively/lOO g soil .  T h e  
l a r g e s t  single population, 472 Paratylenchus/lOO g 
s o i l  was  recovered  f r o m  about the roo ts  of A. s a c -  
charum.  

P o p u l a t i o n  dens i t ies  of Helicotylenchus and 
Para ty lenchus  w e r e  g r e a t e r  i n  samples f r o m  long- 
es tab l i shed  t r e e  s p e c i e s  than in samples f r o m  f r u i t  
c rops ,  w h i l e  population dens i t ies  of Pra ty lenchus ,  

Table  3. Populat ion densi ty of th i r teen  nematode genera  in s o i l  a s s o c i a t e d  with ten  plant  
s p e c i e s  

Acer  s a c c h a r u m  M a r s h .  

Betula a l b a  L. 

Juniperus  virginiana L. 

Populus  t remulo ides  Michx. 

P r u n u s  a r m e n i a c a  L. 

P r u n u s  p e r s i c a  L. 

P y r u s  communis  L. 

Malus pumi la  Mill. 

Q u e r c u r s  a lba  L. 

Vit is  l a b r u s c a  L. 

--- 
-- - 

~ --- 

--- 

~~- 

3 0 * 0  2 3 0 0  0 I l l  3 0  0 2. 4 

2 1 2  1 2 0 0 0  0 3 0 2  5 5  

5 0 59 0 0 4  1 4 7 0 8  7 9  

2 7 5  5 1 0 0 0  0 4 0 3 0 5  

23 0 0 0  0 0  0 0 5 6 0 0  5 1 0  

1 1  0 0 0 0 0  1 7 2 0  7 11 5 

2 0 5 1 2  0 0  0 8 6 0  0 1 8 2 5  

3 0 9 0 0 0  0 1 4 5 7 2  0 5 1 6  

23 0 61 0 0 0  0 1 5 2 0 0  0 6 6 

29 0 7 0 8 0 0 0  9 1 2 0  2 6 1 2  

T o t a l  20 4 18 3 80 4 1 31 34 2 5 7 10 

'!' Mean number  of nematodes/lOO g of s o i l  recovered  f r o m  s a m p l e s  containing the 
genus.  
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Hemicycliophora,  Tylenchorhynchus,  and Xiphinema 
were grea te r  in samples f r o m  cult ivated f r u i t  c r o p s .  
Mean  population d e  n s  i t  i e  s of Cr iconemoides  a n d  
Para ty lenchus  w e r e  g r e a t e  r a t  0-6 inch than a t  a 
6-12 inch s o i l  depths.  

T h e r e  are s e v e r a l  d i f fe rences  between the f re-  
quency of o c c u r r e n c e  of nematode genera  and  popu-. 
l a t ion  dens i t ies  r e p o r t e d  in  the p r e s e n t  invest igat ion 
and  those of s o m e  prev ious  s u r v e y s .  For example, 
Cr iconemoides  a n d  Xiphinema w e r e  r e c o v e r e d  f r o m  
43% of the p r e s e n t  samples.  w h i l e  Criconemoides,  
w a s  p r e s e n t  in 20% and X i p h i n e m a  i n  1170 of the 
samples p r o c e s s e d  in 1967 b y  the Ontario Nematode 
Diagnostic  a n d  Advisory  Serv ice  (4). On t h e  o ther  
hand, Pra ty lenchus  o c c u r r e d  in  93% of the Advisory 
Serv ice  s a m p l e s  a n d  i n  only41’%of those in the 
p r e s e n t  survey .  These  var ia t ions  o c c u r r e d  because  
different ex t rac t ion  techniques were used  and  differ-  
e n t  h o s t s  w e r e  surveyed.  P a r a t y l e n c h u s ,  which 

o c c u r r e d  in a s i m i l a r  number of s a m p l e s  f r o m  long- 
es tab l i shed  t r e e  s p e c i e s  and  f r u i t  c r o p  s (Table Z ) ,  
had a s i m i l a r f r e q u e n c y  of o c c u r r e n c e  in the p r e s e n t  
s u r v e y  and  in the Advisory Serv ice  Report .  

In s o m e  c a s e s ,  the depth a t  which a sample i s  
taken can influence f r c q u e  n c y of o c c u r r e n c e  a n d  
population dens i ty  ( T a b l e s  2 and 4) .  I t  is genera l ly  
bel ieved that  phytopathogenic nematodes  a r e  m o  s t 
abundant in t h e  upper por t ion  of a rh izosphere  (3 ) .  
However, populations have been  r e p o r t e d  a t  sub-  
s tan t ia l ly  g r e a t e r  depths (1, 5). 

The f requency  of o c c u r r e  n c e and  population 
dens i t ies  o f  e c t o p  a r a s i t i c nematodes  in  Essex 
County, indicate that  t h e r e  is a definite need  f o r  r e -  
s e a r  c h on the hos t- paras i te  re la t ionsh ips  of ec to-  
p a r a s i t i c  nematode spec ies ,  a n d  o n  the poss ib i l i ty  
of the i r  joint act ion in cer ta in  d i s e a s e  complexes  

Table  4. Populat ion densi ty of th i r teen  nematode genera in 50’ s a m p l e s  of s o i l  f r o m  long- 
es tab l i shed  non-cultivated t r e e  spec ies ,  f r u i t  c r o p s ,  and  two s o i l  depths 

Long-e s tabl is  hed Cultivated 0-6 inch 6-12 inch 
Genus t r e e  s p e c i e s  f r u i t  c r o p s  s o i l  depth s o i l  depth 

- Criconemoides  20 * 18 29 12 

Dipthe rophora  4 1 3 2 

Helicotylenchus 28 7 15 21 

Hemicy  cl iophora 2 12 5 3 

Hoplolaimus 0 80 8 3  76 

Longidorus 4 0 4 0 

Meloidogyne 1 0 0 1 

P a r a t y l e n c h u s  57 10 24 11 

Prat yle n c  hu s 7 46 19 27 

Rot yle n chus 0 2 2 0 

-- P r i c h o d o r u s  5 5 3 5 

Tylenchorhynchus 5 9 4 b 

- Xiphinema b 15 12 8 

I 

’’ Mean number  of nematodes/100 g of s o i l  r e c o v e r e d  f r o m  s a m p l e s  containing the 
genus.  
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