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NEMATODES INHABIT SOILS 
OF FOREST AND CLEAR-CUT AREAS 

Nematodes are  present i n  a l l  f o r e s t  s o i l s ,  but t h e i r  
e f f e c t s  on f o r e s t  t r e e s  a r e  not known. The known destruc-  
t i v e  nature of these  worms on other  woody crops suggests  
t h a t  they may a l so  be involved i n  causing some of the  un- 
explainable losses  i n  vigor and mor ta l i ty  of f o r e s t  t r e e s .  

Nematodes a re  unsegmented roundworms. They comprise 
99 percent of the  animal forms l a rge r  than protozoa i n  the  
s o i l .  Many nematodes a re  not plant  p a r a s i t e s ;  but approxi- 
mately 150 species  do feed on higher green p lants .  Some 
species a re  capable of destroying large  f i e l d s  of d i f f e r e n t  
crops. A l l  known plant -paras i t ic  nematodes have a s t y l e t  
i n  t h e i r  an te r io r  end, which is used f o r  puncturing plant  
c e l l s  and sucking out the  c e l l u l a r  contents .  Most of these 
pa ras i t e s  have a la rge  host  range. Nematode d iseases  of 
woody ornamentals, f r u i t  t r e e s ,  and f o r e s t  t r e e  seedlings i n  
the  nurser ies  a re  known. Many plant  d iseases  a re  i n c i t e d  by 

a fungus-nematode complexes. ' 
S o i l  condit ions and species  of green p lants  growing 

i n  any a rea  a f f e c t  nematode populations. The c lear -cut t ing  
of a small a rea  i n  an es tabl i shed f o r e s t  causes changes i n  
s o i l  condit ions,  and species  of green p lants  not common i n  
the  f o r e s t  abound i n  these c leared  areas .  

A study was made on the  B a r t l e t t  Experimental Forest  
i n  New Hampshire t o  determine whether the re  was a d i f ference  
between the  types and numbers of nematodes inhabi t ing  the  
s o i l s  i n  small clear-cut  a reas  and the adjacent f o r e s t .  

 or a  d e t a i l e d  account  of nematodes, see  C h r i s t i e ,  J. R. P l a n t  nematodes, 
t h e i r  bionomics and con t ro l .  256 pp. Drew Co., Jacksonv i l l e ,  Fla. 1959. 



Materials  And Methods 

Ten s o i l  samples were co l l ec t ed  from four se l ec t ed  
clear-cut  areas,  each approximately 2/3 acre .  *A s imi l a r  
number of samples were co l l ec t ed  from the  f o r e s t .  The 
samples (5 pounds each) were co l l ec t ed  a t  random from the  
upper 8 inches of s o i l ,  i n  p l a s t i c  bags. Each bag was 
secure ly  t i ed ,  assur ing  an a i r - t i g h t  s e a l .  A l l  co l l ec t ions  
were made on November 10, 1959. 

The s o i l  from each sample w a s  passed through an 8- 
mesh screen, and f i v e  subsamples were se lec ted  from each 
sample, each containing 25 m l .  of loose s o i l .  Each subsample 
was poured i n t o  a nematode-trapping apparatus. 

The nematode t r a p s  ( f i g .  1) were made of common 
waxed-paper drinking conta iners  . 2  Three types of conta iners  
were used. An inver ted  5-inch cup with t h e  bottom cut  out  
(A) served a s  a support.  A cone cup (B) was placed on t h i s ,  
and was f i l l e d  with water t o  wi th in  4 inch of the  top.  The 
top  u n i t  (C) was made of two bottomless &pint  cups, with 
wet-strength paper t i s s u e  held t a u t  between them t o  form a 
t i s s u e  bottom. 

The s o i l  sample was poured i n t o  t h i s  t op  un i t ,  which 
was then placed gent ly  i n t o  t h e  water - f i l led  cone. The 
ac t ive  nematodes were washed from t h e  s o i l ;  and a f t e r  maneu- 
ver ing  through t h e  t i s s u e  they f e l l  t o  t h e  bottom of the  
water - f i l led  cone. After  24 hours the  bottom 24 m l .  was 
p ipe t ted  from each cone and poured i n t o  Syracuse g la s ses  
divided i n t o  nine sec t ions  on t h e  outs ide  bottom surface  
with a marking penci l .  The nematodes were counted under 
low power (9X) of a d i s sec t ing  microscope. 

After  being counted, t he  nematodes from t h e  c l ea r -  
c u t t i n g  and f o r e s t  samples were placed i n  separa te  contain- 
e r s .  The bottom 5 m l .  of each container  was p ipe t ted  i n t o  
a Syracuse g la s s .  Twenty-six water mounts were examined 
from each co l l ec t ion .  The number of nematodes on each s l i d e  
was recorded, and a l l  s ty le t -possess ing  forms were recorded 
and i d e n t i f i e d  by genus. 

Results  

There were g rea t  d i f ferences  among the  t o t a l  numbers 
of nematodes contained i n  a l l  s o i l  samples, but the sub- 
samples from each sample were always f a i r l y  cons is tent  i n  
t h e i r  nematode numbers. More nematodes were contained i n  
t h e  50 subsamples (24,933) from t h e  c lear -cut t ing  than i n  
the  50 f o r e s t  subsamples (15,525) . 

+he nematode-trapping apparatus described was perfected by members o f  the 
Plant Pathology apartment  a t  West Virg in ia  Univers i ty .  



Figure 1. --The nematode trapping apparatus made of waxed- 
paper containers.  A ,  the  support; B, cone, f i l l e d  wi th  
water; and C, top u n i t ,  cons i s t ing  of two cups holding a 
diaphragm o f  wet-s trength paper t i s s u e .  The nematodes, 
washed out  o f  soi 1 samples, work t h e i r  way through the 
t i s s u e  diaphragm a.nd are co l lec ted  i n  the bottom o f  th.e 
cone. 

The amount of organic matter and the  moisture content  
i n  the  c lear -cut t ing  samples were lower than i n  the  f o r e s t  
samples. 

The 52 water mounts made from the  100 subsamples con- 
ta ined mostly f r ee l iv ing  forms. Samples from the  c l ea r -  
cu t t ings  contained more of these forms than those from the  
f o r e s t .  Species of Rhabditus were most common. Seven o ther  
genera of f r ee l iv ing  forms were observed. 

A t o t a l  of 1,500 nematodes were counted i n  the  water 
mounts from the f o r e s t  samples and 37 percent were s t y l e t -  
possessing forms. The stylet-possessing forms made up 27 
percent of the  1,687 nematodes counted i n  the  water mounts 
from the  c lear -cut t ing  samples. 

The majori ty of the  s ty le t -possess ing  forms responsi- 
b l e  f o r  the  high count from the  f o r e s t  samples were tenta-  
t i v e l y  i d e n t i f i e d  a s  Aphelenchoides sp .  Many of these  nema- 
todes were not mature. A t o t a l  of 404 Aphelenchoides sp.  
were counted i n  t h e  water mounts from the  f o r e s t  samples, 
and 233 from the  c lear -cut t ing  samples. 

A species  of Dorylaimus was common i n  a l l  the  water 



mounts; 129 were counted from the  c l ea r - cu t t i ng  samples and 
114 from the  f o r e s t  samples. 

A g rea t e r  v a r i e t y  and number of o ther  s ty le t -possess-  
ing  nematodes were observed i n  t h e  water mounts from t h e  
c l ea r - cu t t i ng  samples (96) than from t h e  f o r e s t  samples (39). 
Among t h e  genera observed were Pratylenchus, Rotylenchus, 
Ditylenchus, Criconemoides, Tylenchorhynchus, Tylenchus, and 
Helicotylenchus. 

Discussion 

Although a very small  sampling was used i n  t h i s  in-  
-ves t iga t ion ,  it is  of i n t e r e s t  t o  conjec ture  t h a t  37 percent  
of t h e  15,525 nematodes counted from t h e  50 f o r e s t  sub- 
samples and 27 percent  of t h e  24,933 nematodes counted from 
t h e  50 c l ea r - cu t t i ng  subsamples were poss ib le  p lant  para- 
s i t e s .  The number of poss ib le  p lant  p a r a s i t e s  from t h e  
c l ea r - cu t t  ing subsamples (6,732) would then be g rea t e r  than 
t h e  number from the  f o r e s t  subsamples (5,744). Since each 
subsample contained 25 m l .  of s o i l ,  50 subsamples would 
conta in  1,250 m l . ,  o r  l a  l i t e r s  of s o i l .  So t h e  p o s s i b i l i t y  
e x i s t s  t h a t  s eve ra l  thousand poss ib ly  p l a n t - p a r i s i t i c  nema- 
todes a r e  present  i n  every quar t  of s o i l  i n  t he  f o r e s t  a reas  
sampled. 

I t  should be pointed out  t h a t  a nematode with a s t y -  
l e t  does not  neces sa r i l y  i nd ica t e  that ,  it is a p a r a s i t e  on 
higher p l an t s .  Many nematodes possessing a s t y l e t  feed on 
fungi, algae, and o the r  nematodes. Since some spec ies  of 
Aphelenchoides and Dorylaimus a re  not p l an t  pa ra s i t e s ,  care  
was taken i n  t h i s  note not t o  ins inuate  t h a t  a l l  spec ies  
possessing a s t y l e t  a r e  p lant  p a r a s i t e s .  Conversely, some 
f r e e l i v i n g  forms, e s p e c i a l l y  Rhabditus spp.,  have been 
associa ted  with damping-off because they have been found in-  
s i d e  seedl ing  r o o t s  soon a f t e r  d isease  symptoms were observ- 
ed.  

The r e s u l t s  suggest t h a t  t he re  a r e  d i f ferences  i n  
numbers and types of nematodes between t h e  two areas .  S o i l  
condi t ions  and spec ie s  of green p l an t s  i n  t h e  c lear -cut t ings  
d i f f e r e d  from those i n  t h e  f o r e s t .  The l a rge  numbers of 
nematodes i n  t he  c lear -cut t ings  may have been the  r e s u l t  of 
these  d i f f e rences .  

Because of t h e  poss ib le  e f f e c t  of nematodes on f o r e s t  
t r e e s ,  i t  seems t h a t  f u r t h e r  research  on nematodes i n  f o r e s t  
s o i l s  would be worth while .  
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