The Position of Earthworms in the Animal Kingdom
The major subdivisions of the animal kingdom are the phyla. Earthworms belong to the phylum Annelida; for example, insects, spiders, crayfish, crabs belong to the phylum Arthropoda; humans, frogs, birds and fish belong to the phylum Chordata. A phylum, then, can include many apparently different kinds of animals. 

The phylum Annelida is further divided into the Polychaeta (aquatic and marine worms) and the Oligochaeta (the earthworms). In Ontario all worms but one species fall into the family Lumbricidae, which means Ontario worms are fairly closely related.

The Structure of Earthworms 
Earthworms are externally segmented (with corresponding internal segments) with no skeleton. They have a thin coloured cuticle bearing setae (bristles). They are designed as a "tube within a tube" - the digestive tract runs the length of the body from mouth to anus, with the organs of reproduction, water balance control, and nervous system control lying between the 2 tubes. Strong sets of muscles make up much of each of the inner and outer "tubes". A blood-like fluid fills the rest of the space between the two tubes.

The Physiology of Earthworms 
Different species of earthworms are adapted to different climates (temperature and moisture) and to different soil types (high organic carbon content) to mineral soils (very low carbon content). These adaptations are responsible for a wide range of physiological differences between earthworm species. However, there are some general comments to be made:

1. Earthworms respire ("breathe") by absorbing oxygen through their body surface into the body and sending carbon dioxide out. The oxygen dissolves in the mucous on the body surface and then passes into the highly branched capillary blood vessels in the body wall where it is picked up by the respiratory pigment and transported to the internal organs. 

2. Earthworms may survive for considerable lengths of time in water if the dissolved oxygen level is high enough. 

3. Earthworms cannot maintain a steady body temperature like humans or dogs or cattle.This means their respiration rate rises with increasing temperature. Increasing respiration rates mean increased metabolic rates which means increased energy requirements which means increased feeding rates by worms or food must be "stolen" from reserves in the worms' own body tissues. The reverse is true for decreasing temperatures. 

4. Earthworms derive their nutrition from organic matter in a wide variety of forms. So far plant matter (various forms, fresh-decayed), protozoans, rotifers, nematodes, bacteria, fungi and decomposing remains of other animals are known to be worm food. 

5. For the manure worm, Eisenia foetida, there is strong evidence that protozoans form the basis of their diet. If this is true, it means successful culture requires that protozoan populations be high in the "food medium" whether that "food medium" be shredded paper, manure or waste foods. 

6. Excretion of metabolic products (wastes of digestion, growth and death of cells) is accomplished through the nephridia (similar function to kidneys) and through the gut. 

7. Blood circulates by flowing forward along the dorsal collecting vessel into pulsating hearts where it is pumped down to the ventral vessels where it is pumped forward to the head and backward to all parts of the body. 

8. There is a large ventral nerve cord with an anterior enlargement in the head ("brain"). The nerve cord connects various sense organs in the body and controls muscle contraction and relaxation. Light sensitive structures have been identified in worm species. Earthworms are also very obviously capable of sensing differences in acidity, relative humidity, touch, foods (chemicals). 

9. Same species are able to regenerate amputated segments of the body. Regeneration of tail segments occurs more readily than head segments. There does seem to be a limit to the number of segments that can be regenerated, but this number varies from species to species. No known worm species, if cut in half, will form 2 viable worms.

The Reproduction of Earthworms
Earthworms may reproduce biparentally (by exchanging genetic material with another worm of the same species only) or uniparentally (no sexual fertilization by another worm takes place). The method of reproduction is characteristic of the species (that is both methods of reproduction are not normally found in the same species - but relatively little is known about this). Where biparental reproduction occurs (dew worm and manure worm), both male and female organs occur in the same animal and are cross fertilized by the other worm (of the same species only) simultaneously. Both worms will then produce cocoons (capsules). In uniparental worms, some internal mechanism triggers production of an ovum, which is then released as a cocoon, which develops into a mature worm.

Normally each cocoon produces 1 or 2 worms (but as many as 11 in the manure worm). Depending on the species, it takes from 3 weeks to a year to reach reproductive maturity.

