
132 VOL.49, NO.4, CAN. PLANT DIS. SURV. DEC. 1969 

N E M A T O D E S  ASSOCIATED W I T H  T O M A T O  A N D  CUCUMBER GREENHOUSE 
SOILS IN ESSEX COUNTY,  ONTARIO 

P. W.Johnson and L. W.D.Boekhoven' 

Abstract 
Six  s t y l e t  bear ing  nematode genera ,  A helenchoides A helenchus 

Helicotylenchus,  Meloidogyne , Pratylenchus a:d Tylenchus ;ere*: 
tomato and cucumber greenhouse s o i l s  i n  Essex County. The root- knot  
nematode, Meloidogyne sp.,  d e t e c t e d  i n  approximately 4 2 %  of t h e  samples, 
was t h e  most economically important  nematode encountered. The l e s i o n  
nematode, Pratylenchus sp. ,  occurred i n  10% of  t h e  samples and appears  t o  
be of only minor importance. The s p i r a l  nematode, Hel icotylenchus sp. w a s  
found i n  only one sample and poses no problem i n  t h e  greenhouse. 
A helenchoides,  A helenchus and lenchus,  predominantly known as fungus 
fEeding genera,  -conom2 importance. 

Introduction 

Tomato ( L  co ers icum esculentum M i l l . )  
and cucumber *iva L.) are t h e  m o s t  
imnortant  areenhouse v a l e  crops qrown i n  
so;thweste;n Ontar io.  h o  crops p e r  year are 
usua l ly  grown, with tomato and cucumber 
f r e q u e n t l y  being r o t a t e d .  Many growers have 
found nematodes t o  be a r e c u r r i n g  problem i n  
t h e i r  houses. i\ survey of greenhouses i n  
Essex County was conducted i n  1969 t o  
a s c e r t a i n  t h e  e x t e n t  of  t h e  nematode problem. 

Methods 
S o i l  samples w e r e  ob ta ined  i n  J u l y ,  

August and September of 1969 from 97 
greenhouses throughout Essex County, 
represen t ing  approximately 25% of t h e  
vegetable-growing opera t ions .  Greenhouses 
were chosen randomly w i t h  no prev ious  
knowledge of t h e i r  cropping h i s t o r y  o r  
nematode problems. 

In  each house s i x  so i l s  cores w e r e  taken 
a t  random wi th  a 2.54 c m  diameter  s o i l  tube  
from two dep ths ,  0-15 and 15-30 cm. Samples 
from t h e  same depth i n  each house were 
combined and thoroughly mixed, and two 50 g 
sub-samples from each were e x t r a c t e d ,  using a 
modif ied Baerman pan method ( 3 ) .  S t y l e t  
bear ing  nematodes i n  t h e  extract  were counted 
and i d e n t i f i e d  t o  genus. 

Cropping and t rea tment  h i s t o r i e s  over  t h e  
p a s t  3 y e a r s  were ob ta ined  f o r  each house a t  
t h e  t i m e  o f  sampling. The d a t a  were compiled 
according t o  t h e  crops t h a t  were grown i n  t h e  
p rev ious  3 y e a r s ,  i.e. cucumbers only,  
tomatoes on ly ,  both cucumbers and tomatoes. 
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Results and discussion 

Frequency of occurrence 

S ix  s t y l e t  b e a r i n s  nematode qenera,  
Aphelenchoides F i s h e r ,  1894, A helenchus 
Bastiah,= , Helicotylenchus S t e k  

P r a t  lenchus 
-936 ~ ~ ~ 1 ~ ~ i e n c ~ ~ ~ 7  'Bas- 
were found i n  t h e  e x t r a c t s .  

The root-knot nematode, Meloido ne sp. 
was t h e  most commonly e n c o u n t e d e  of  
economic importance. It occurred i n  4 2 %  of  
t h e  0-15 c m  samples and i n  38% of t h e  15-30 
c m  samples (Table 1 ) .  The l e s i o n  nematode 
P r a t  lenchus sp.  occurred i n  10% and 6% of  

r e s p e c t i v e l y ;  whi le  only one 
specimen of t h e  s p i r a l  nematode 
Helicotylenchus sp. w a s  i s o l a t e d ,  from one 
sample a t  t h e  15-30 c m  depth. The la t ter  
nematode does n o t  appear  t o  pose any problem 
i n  area greenhouses. 

The most f requent ly  encountered nematode 
w a s  T lenchus sp. ,  which occurred i n  46% of  
t h e  h samples and 38% of t h e  15-30 c m  
samples. It w a s  n o t  p o s s i b l e  t o  e s t a b l i s h  
t h e  T y l e n c p s  sp. e x t r a c t e d  from t h e  s o i l  
samples on omato or cucumber p l a n t s  i n  steam 
s t e r i l i z e d  soi l .  I t  w a s  t h e r e f o r e  probably a 
fungus- feeding s p e c i e s  l i k e  m o s t  o t h e r  
members of t h e  genus (1,Z) .  

Aphelenchoides sp. and Aphelenchus sp. 
w e r e  i n f r e q u e n t l y  i s o l a t e d  and l i k e  Tylenchus 
sp.,  are probably fungus feeders .  

Populat ion d e n s i t y  

The root- knot nematode, Meloido ne sp. 
had t h e  g r e a t e s t  p o p u l a t i o n d t h  an 
o v e r a l l  mean i n  i n f e s t e d  samples o f  245 and 
142 nematodes/100 g of so i l  a t  t h e  0-15 and 
15-30 c m  dep ths ,  r e s p e c t i v e l y  (Table 2 ) .  
This  coupled wi th  i ts  high frequency of 
occurrence and severe  damage t o  bo th  tomato 
and cucumber makes Meloido n e  sp. t h e  most 
economically i m p o r t a d e  i n  area 
greenhouses. 
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T a b l e  1 .  O c c u r r e n c e  of six n e m a t o d e  g e n e r a  in  t o m a t o  and c u c u m b e r  g r e e n h o u s e  s o i l s  

133 

P e r c e n t a g e  of s a m p l e s  containing the  ind ica ted  genus  

C r o p  a n d  dep th  No. of 
of s o i l  s a m p l e  s a m p l e s  Aphelenchoides Aphelenchus He l ico ty lenchus  Meloidogyne P r a t y l e n c h u s  T y l e n c h u s  

C u c u m b e r  (3  y r )  
0 - 15 cm 7 

15  - 30 cm 7 
14  
0 

1 4  
14  

0 
0 

0 
0 

0 
0 

57 
57 

T o m a t o  (3  yr) 
0 - 15  cm 

15  - 30 c m  
21 
21 

10 
5 

1 9  
10  

0 
0 

33 
3 3  

14 
10  

4 3  
33 

T o m a t o  a n d  c u c u m b e r  
0 - 15  c m  69 

15  - 30 c m  69 

T o t a l  o c c u r r e n c e  
0 - 15  cm 97 

1 5  - 30 c m  97 

7 
6 

1 
0 

0 
1 

44  
38 

9 
6 

51 
4 2  

7 
5 

5 
2 

0 
1 

4 2  
38 

10 
6 

46 
38 

I 
i 

T a b l e  2. Popu la t ion  dens i ty  of f ive  nematode  g e n e r a  In s a m p l e s  of 97 tomato  and  c u c u m b e r  g r e e n h o u s e  s o i l s  

Apheleuchoides Aphelen ch u s  Meloidogyne P r a t y l e n c h u s  Ty lenchus  - 
C r o p  and  depth No .  01 No. of No.  of No. of No.  of 
of s o i l  s a m p l e  s a m p l e s  Range"  Mean": sarr iples  Range  Mean  san lp les  Range  Mean  s a m p l e s  Range  Mpan s a m p l e s  Range  Mean  

C u c u m b e r  ( 3  yr)  
0 - 15 c m  

15 - 30 c m  

T o m a t o  ( 3  y r )  
0 - 1 5  c m  

15 - 30 c m  

T o m a t o  and  c u c u m b e r  
0 - 15 cm 

15  - 30 c m  

T o t a l  m e a n  density"'* 
0 - 15  c m  

15 - 30 c m  

0 
0 

0 
0 

4 
4 

2- 286 8 7  1 
2-156 44 0 

1 1  6 
1 3 

2 2-10 6 4 2-15 7 7 
1 1 2 1 - 6  4 7 

2-5000 1168 3 
2-2500 507 2 

22-460 177  9 1-164 50 
2-94 48  7 1- 82 23  

5 1-581 168 1 4 30 
4 4-74 3 8  0 26 

1-670 51 6 
1-504 59 4 

2-8 4 35 1-200 37 
1-50 16 29 1-210 25 

7 
5 

122 5 7 41 
30 2 4 37 

245 10 
142 6 

56 45 39 
28 37 24 

~ - ___ 
'' Range  and  m e a n  n u m b e r  of nematodes /100  g s a m p l e s  

T o t a l  m e a n  dens i ty  b a s e d  on to ta l  n u m b e r  of posxllve s a m p l e s .  ' 
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The l e s i o n  nematode, P r a t  lenchus sp. had 
popula t ion  means o f  56 an*es/100 g 
o f  sa i l ,  from i n f e s t e d  samples, a t  t h e  0-15 
and 15-30 c m  dep ths ,  r e s p e c t i v e l y .  Its lower 
popula t ion  d e n s i t y  compared w i t h  Meloidogyne 
sp. ,  p l u s  i t s  lower frequency of  occurrence 
and less s e v e r e  damage t o  tomato and cucumber 
make Pra ty lenchus  sp.  of  on ly  minor 
import.ance i n  a r e a  greenhouses. 

1’h.e t r ea tment  h i s t o r i e s  of  t h e  houses 
samples showed t h a t  89% o f  t h e  growers had 
a p p l i e d  a nematocide a t  least  once i n  t h e  
p a s t  3 y e a r s  and 49% had a p p l i e d  a nematocide 
every  year .  Th is ,  coupled w i t h  t h e  high 
frequency of nematode occurrence i n  t h i s  
survey,  s u g g e s t s  t h a t  a d d i t i o n a l  research  may 

be r e q u i r e d  i n  t h e  area o f  greenhouse 
nematode c o n t r o l .  
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