 Trtroduchon

Biology of the Earthworm )

Among the most familiar invertebrate animals are the
earthworms, members of the phylum Annelida. This
word means "ringed” and refers to a series of rings or
segments that compose the bodies of the members of
this phylum.

. There are over 170 earthworm species found the world
over, except in arid and arctic regions. These animals
range in size from one inch to the 11-foot giant worms of
the tropics. Some earthworms are pallid in color, many
are reddish-brown to purpie, and one Philippine species
is bright blue! The commonest species of earthworm

is the common earthworm, Lumbricus terrestris, which
attains a length of up to 30 cm (12 inches). It lives in

a variety of soil types, but has a preference for

chalky soil

Earthworms swallow earth and digest out the organic
substances (which have been broken down by other
animals and bacteria), excreting inorganic parts as feces.
This action aerates the soil, with subsequent increase
of the soil bacteria populations, which accelerates

the rate of organic decomposition and release of in-
organic substances needed by plants. The earthworm's
activity is therefore a basic necessity for fertile land.

The earthworm constructs its burrow by forcing its
anterior (“head”) end through crevices and by swallow-
ing soil. The egested material and mucus are plastered
against the burrow wall, forming a lining. During

dry seasons or winter, earthworms migrate to deeper
leveis of the soil, down to 10 feet.

After moving to deeper levels, the earthworm undergoes
a period of quiescence (resting), losing as much as
70% of its water and rolling up into a ball, for a period
of up to 2 months.

Lumbricus mates continually during the spring and fall.
In a few days, a cocoon, containing an egg and sperm
deposited and stored at mating, is released. A new
worm wiil hatch in 3 to 4 weeks. The life span of the
earthworm is 4 to 5 years.

Anatomical Orientation Terminology

Dorsal —— Back or upper part
Ventral —— Abdominat or lower side
Anterior — Forward or front part
Posterior —— Hind or rear part

Median —— Towards the middle
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EXTERNAL ANATOMY OF THE EARTHWORM | |
of animals (annelids, insects and chordates) constitute

Body Shape ) . 4
i thout a - i tion of the world,

The earthworm, an |nvertet;;;;;t\;e3 S,?:;g;xai'swc;ivided into a a large _secttlon o;rtggggzlng%ilawg”e tho rest of the

baqkbone). hagsfa “:ﬁwu'z;iegl:nents called metameres. am?nuar;t;(?r?gc?oﬁr includ'es only about 100,000 species.

series of ripen it‘:;_?mec(';’ metamerism, is present in ali @ The earthworm lacks a distinct “head” and body

Ml 103. st higher invertebrate animals. endages. Position of internal and external body

1I'r“?aner!:r):t'znastte eggilyrg‘;servgble examples of metamerism are ;g'?lctureg is referred to by segment number beginning

e : .
in animals like the earthworm (phylum Anne:?:g gzd anteriorly. There are over 100 segments in an adult
in the insects (phylum Arthropoda), but can earthworm.

seen in animals such as the perch (phylum Ehord:::g)s
with its repetitive body muscuiature. Thesethree g

TERMS FOR RECOGNITION AND LEARNING
(FIGURES 1 & 2)

prostomium (pro-sto-me-yum) —— Located on segment
1, it is a smali fleshy probe extending over the mouth
and is used as amuscular probein burrowing. Analagous
to the “head"”.

peristomium (per-e-sto-me-yum) —— L ocated on
segment 1. it surrounds the mouth and lies beneath the
prostomium (Figures 1 and 2).

segment —-— One in a linear series of body parts.

mouth Located ventratly on segment 1, directly under
the prostomium,

setae —— Carefuily draw the animal between your
fingers and note the presence of a "sand paper feel” along
the animal’s ventral suriace. This sensation is caused
by setae which are hair-like projections or appendages.
There are 8 setae in four pairs on each segment (except
the first and the last); they aid the animal in locomotion
and as a holdfast in burrowing. (Note location in
Figures 1 and 2))

septum —— Wall separating each body segment.
female genital pore —— Pair of extremely small openings
near the mid-ventral line of segment 14. These openings
are external pores for the oviducts through which
eggs pass.

male genital pores —— (ocated laterally from the mid
ventral line on segment 15, these structures are larger
than the female counterparts. The pores themselves
are very tiny but there is a distinct swelling around each
{Refer to Figure 1).

" openings of seminal receptacles —— Located, laterally
on the septa (ventral surface) of segments 9, 10, and 11.
In these structures sperm is stored following mating.
These openings are difficult to see.

ciltellum (kii-'tel-lum) —— A swelling of the body surface,
which is prominent in sexually mature worms. This
structure covers segments 32 to 37, and is responsible
for the formation of a cocoon or egg capsule. Secretion
by large giand cells in the body wall of the clitellum
produces the cocoon.
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Earthworm Body Plan

Between the body wall and the digestive tract is a space
termed the coelom which is divided into ringlike cavities
by a thin muscular septum between segments. Each
cavity is lined with a membrane (peritoneum}. A type of
peritoneum, termed mesenteries, supports internal
body organs.

DIGESTIVE SYSTEM

Function Composed of a digestive tract and related
digestive glands, this system functions to both
mechanically and chemically break down food into
simple components that can be easily absorbed by the
blood and passed throughnut the body to provide
body cells with nourishment.

TERMS FOR RECOGNITION AND LEARNING ——
DIGESTIVE TRACT (FIGURES 2 and 3).

mouth ——|_ ocated under the prostomium.

pharynx —— Segments 1 1o 6. A buibous organ that

is attached to the body wall by numerous radiating
muscles. When these muscles contract, the cavity of the
pharynx is suddenly enlarged, producing suction at

the mouth.

esophagus —— Segments 6 to 13. A tubular passage
between the pharynx and crop. ’

crop —— Segments 13 to 15. An expanded chamber
behind the esophagus, it functions to store food
temporarily.

gizzard — Segments 16 to 18. A muscular organ that

mills food into a fine pulp with the aid of soil fragments,
before passing it on to the intestine where it is digested.

Iintestine —— Begins at segment 18 and continues
posteriorly. Digestion and absorption of food take place
here. The intestine terminates in ashort rectum and anus.
Before discarding the worm, have the students cut

out a section of the anterior and terminal portions of the
intestine. Observe the presence of a typhlosole, a

tube within the intestine. s function is to increase the
absorptive surface area in the anterior portion of the
intestine. Note that the terminai portion of the intestine
lacks the typhiosole - for absorption of water and
nutrients does not occur in that area. {See Figure 4.)

TERMS FOR RECOGNITION AND LEARNING —
DIGESTIVE GLANDS (FIGURES 3 and 4).

digestive pouch —— An expansion of the esophagus
between the 4th and 5th aortic loops or “hearts”. Celis
in this pouch are believed o secrete digestive enzymes.

calcilerous glands —— Two pairs of glands located
posterior to the digestive pouch along the sides of the
esophagus. These glands function to neutraiize the
acid foods.
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CIRCULATORY SYSTEM

Function The transport system of the body, it supplies
oxygen and nourishment to body celis. The circulatory
system consists of a pump (5 aortic loops or “hearts™),
circulatory fluids {blood), a network of vessels {ventral
and dorsal blood vessgel, analagous to arteries and
veins respectively), and various capillary beds.

TERMS FOR RECOGNITION AND LEARNING
(FIGURE 3)

“hearts” ——in segments 7 through 11 are five pairs of
aortic loops ("hearts”) which extend dorso-ventrally
around the esophagus.

dorsal blood vessel —Major blood collecting vessel
of the body; it is located on the dorsal surface of the
digestive tract.

ventra! blood vessel —— Major blood distribution vessel
of the body; it is located on the ventral surface of the
digestive tract.

caplilary beds —— There are three major capillary beds
which are located in the: )

A. Intestinal Region here blood picks up nutrients.

B. Skin Reglon here blood is oxygenated.

C. Glanduiar Reglons cof the nephridia {excretory
structures); here blood is cleansed of waste
products.

Waves of contractions force blood around the “hearts”
{aortic loops) through the ventral biood vessel, to the
various capilfary beds, to the dorsal blood vessel, then
back to the hearts.

ot Y

EXCRETORY SYSTEM _
Function —— To remove metabolic waste products from
the blood.

TERMS FOR RECOGNITION AND LEARNING
(FIGURES 3 and 4)

nephridia (ne-'frid-e-a) —-— The excretory organs of

the earthworm and of other similar invertebrates.

One pair of nephridia, appearing as white fibers, is

tocated on each body segment (except the first three and

the fast) along the mid-dorsal body wall. Nephridia are

analagous to the kidney of higher animals. Examine the

posterior segments for nephridia, where there are

less structures to confuse the dissector.




REPRODUCTIVE SYSTEM

Function Responsible for the production of sex cells
(eggs or sperm) and their delivery to produce oftspring
Unlike many animals, each earthworm contains both
male and female sex organs. To produce offspring,
earthworms must mate. There is no contact between egq
cells and sperm cells within a single earthworm, Sperm
cells are not discharged uniess mating occurs.

TERMS FOR RECOGNITION AND LEARNING
(FIGURES 3 and 4)

testis ——— Segments 10 and 11 each contain a pair of
testes which produce sperm in isolated median cavities
of the coelom, the testis sacs.

seminal vesicle —— Three pairs of light-colored
prominent lateral pouches that extend into the 9th, 10th,
and 1ith segments. Sperm produced in the testes

are shed into both the testis sacs and seminal vesicles,
where they mature and are stored.

sperm funnel —— Located mid-ventraily near the base
of the middie vesicle. This paired structure collects
sperm and passes posteriorly through a pair of sperm
ducts (vas deferens) to the male genital pores on the
ventral side of the 15th segment.

ovary —— These minute paired structures are located in
the forepart of segment 13. The ovaries produce eggs.
Eggs are set free in the coelomic cavity and are collected
by ovarian funnels, which pass the eggs through oviducts
to ventral female genital pores on the 14th segment.

seminal receptacles —— Two spherical organ pairs,
located under the seminal vesicles in segments 9and 10.
In these structures sperm is stored after mating
(Figure 2}.

clitellum —— A swollen glanduiar region of the skin
located at segments 32 to 37 in a sexually mature animal.
During mating, two worms face in opposite directions,
press their ventral surfaces together, so that the cliteilum
of one is opposite segment 10 of the other {openings
of the seminal receptacles). They are held in this embrace
by thick mucous secretions of the cliteflum and skin.
Sperm extruded on the 15th segment, at the male genitai
pore, wiil pass posteriorly along a sperm groove (Figure
1) to enter the seminal receptacles of the otherworm. The
worms then separate.

Soon after mating, the clitellum secretes a membranous
cocoon. The cocoon slips forward along the body,
and as it passes over the female genital pore, eggs are
laid directly intc it. The cocoon again moves forward
and the eggs are fertilized by the sperm of the other worm
as it passes over the seminai receptacies. Finally the
cocoon is slipped off the worm, and the openings in

it constrict to produce a spindie-shaped capsule.
Aithough many eggs are deposited in the cocoon, oniy
one will develop into a worm which later emerges.

Poct 5
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NERVOUS AND SENSORY SYSTEMS

Function - To integrate and control body processes.
Locomotion (movement) and all other activities are
coordinated locally by a series of ventral ganglia. A
series of reflexes coordinates movements so that what
happens in one segment will occur & morment jater in

the next.

TERMS FOR RECOGNITION AND LEARNING
(FIGURE 3)
pharyngeal ganglion {(brain) Paired, small, whitish
masses located around the anterior portion of the
pharynx (segment 2). The brain, along with the sub-
pharyngeal ganglion, governs the nervous system.,
initiating and controlling body activities. if the brain is
removed from a living animal, the worm becomes more
active. This means that the pharyngeal ganglion has an
inhibitory function.

subpharyngeal ganglion —— Located at the anterior
portion of the pharynx where the two pharyngeal ganglia
join; it is a2 small white structure. If this ganglion is
destroyed, all spontaneous activity ceases, and the worm
moves momentarily only if touched; thus the ganglion is
responsible for such activity.

Separation of inhibitory and stimulatory centers in

the nervous system is typical in higher invertebrate
and vertebrate animals.

ventral nerve cord —— Anaiagous to the vertebrate spinal
cord, it extends down mid-ventrally through the entire
worm. At each segment there is an eniargement, or
gangtion {a mass of nervous tissue containing many
nerve celis). Impulses sent by the brain and sub-
pharyngeal ganglion travel down the nerve cord to effect
movement and other responses.
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