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Nematodes 

• Nematodes, or ‘roundworms’, are totally different 
from platyhelminths and nemertines. A nematode 
is characterised by an extremely tough thick 
cuticle round the outside and a very high 
hydrostatic pressure within. They all look very 
similar and given the pressure it is hard to see 
how any other shape could be maintained, yet 



 

 

there are perhaps a million species. The phylum is 
unusually ubiquitous; nematodes are free-living in 
marine, freshwater and land habitats and 
parasitic in animals and plants. 

Economic importance 

• They are clearly of great economic importance as 
they exist in extraordinary numbers and play a 
significant role in the total matter and energy cycle 
of the biosphere. Buchsbaum (Animals Without 
Backbones, 1938) wrote, ‘If all the matter in the 
universe except the nematodes were swept away, 
our world would still be dimly recognisable, and if, 



 

 

as disembodied spirits, we could then investigate it, 
we should find its mountains, hills, vales, rivers, 
lakes and oceans. 

Parasitic nematodes 

• Parasitic nematodes have been very harmful 
to humans in causing disease and in damaging 
agriculture: there are many accounts of the 
particular importance of nematodes as 
ubiquitous, numerous and successful 
parasites with remarkably varied life cycles 



 

 

Triploblastic 

• Nematodes are slender worms, circular in 
cross-section and ranging in length from 
200mm to 40cm (in Ascaris, a large intestinal 
human parasite) or even 9 metres in a 
parasite of whales. The worms are 
triploblastic, unsegmented and enclosed in a 
tough but flexible cuticle, under which is a 
layer of muscle, longitudinal only. 



 

 

There is no blood 

• There is no blood or other circulatory system. 
The body cavity has no inner lining of 
mesoderm and is not a coelom; it is derived 
directly from the blastocoel .It contains the 
many tubes of the reproductive system and 
also the gut, which opens at each end of the 
worm. 



 

 

The cuticle 

• This organ is a many-layered structure toughened 
by cross-linked protein chains and incorporating a 
collagen lattice which enables movement. The 
cuticle is laid down by an underlying ‘hypodermis’ 
(the equivalent of the outer epidermis of other 
worms) which is ‘syncitial’. The cuticle is extremely 
resistant both mechanically and chemically: it 
enables nematodes to survive in deserts and polar 
regions and to withstand the digestive enzymes of 
host animals. 



 

 

The body cavity 

• The body cavity contains fluid at pressure that 
may be an order of magnitude higher than 
that of an earthworm, which operates at 
330cm water (0.282.8kN per square metre). 
The figures for Ascaris are 70400cm water 
(6.637.6kN per square metre). 



 

 

Thel ocomotor system 

• Thel ocomotor system The locomotor system 
depends entirely upon muscle working 
against the cuticle and the internal pressure. 
There are no cilia: they could beat neither on 
the outside nor on the inside. Movement is 
achieved by contraction of four blocks of 
longitudinal muscle. 

  



 

 

Reproduction 

• Reproduction is always sexual: regeneration and 
budding cannot occur. Most of the space inside a 
nematode is filled by the reproductive system. The 
sexes are usually separate, and fertilisationis 
internal. Again the high internal pressure makes 
problems: the oviducts have to be kept open with 
spicules supplied by the male penis. The sperm are 
not flagellated in nematodes (probably flagella 
could not beat against the pressure) nor is 
‘amoeboid’ a precise description of their 
movement. 
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