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Some lophotrochozoans develop a 
structure called a lophophore, a 
crown of ciliated tentacles that 
functions in feeding

Bilaterians also diversified in 
two major clades that are
composed entirely of 
invertebrates:
ECDYSOZOA and 
LOPHOTROCHOZOA

Secrete external skeletons (exoskeletons)
The stiff covering of a cricket and the flexible
cuticle of a nematode
It molts, squirming out of its old exoskeleton 
and secreting a larger one
The process of shedding the old exoskeleton is 
called ecdysis



 Disebut jg cacing gilig, 
nematoda melimpah & 
bervariasi di habibat tanah & 
akuatik
 Beberapa spesies parasit pd 

tumbuhan & hewan
 Karakter pembeda: Kutikula 

(Cuticle) yg menyelimuti tubuh

 Disebut jg cacing bersegmen 
(karakter pembeda dr cacing-
cacing lain)
 Cacing tanah paling 

representatif 
 Spesies ada yg hidup di laut 

dan air tawar



KLASIFIKASI 
ANNELIDA & 
NEMATODA









PHYLUM ANNELIDA



BODY FORM
• Unique annelid head: Two-part head, 

composed of PROSTOMIUM and 
PERISTOMIUM followed by a segmented body

• Paired epidermal SETAE (hair made from 
chitin) present (lost in leeches = Lintah), 
PARAPODIA present in the ancestral condition

• Marine, freshwater, and terrestrial
• Most free-living, some symbiotic, some 

ectoparasitic
• Body bilaterally symmetrical, METAMERIC, 

terminal portion called the PYGIDIUM
• Triploblastic body; PERITONEUM (a layer of 

mesodermal epithelium)



BODY FORM

 PARAPODIA present in some groups
 One or many pairs of chitinous bristles called 

setae (chaetae) produced by epidermis 
repetead in each segmen  used as anchors 
while burrowing, to prevent capture, some used 
for swimming or as protection or camoflage

Functions:
 Morphology needs for classification
 Highly vasculized- exchange of gases
 Locomotory function



BODY FORM
• Coelom (schizocoel) 

well developed and 
divided by septa,
except in leeches; 
coelomic fluid 
functions as 
hydrostatic
skeleton

• Epidermis a single 
layer of cells 
(columnar 
epithelium)

• Epithelium secretes 
outer transparent 
moist cuticle



BODY FORM



DIGESTIVE SYSTEM

• Digestive system complete 
and not segmentally arranged

• Mouth, pharynx, esophagus, 
intestine, rectum, anus.

• Bucal cavity, Crop, Gizzard 
• Pharynx is associated with 

salivary glands (that secrete 
hirudin anticoagulant in 
Hirudinea)

• Esophagus may lead to a crop 
then gizzard and associated 
with calciferous glands- for 
control of Ca ion 
concentrationin oligochaeta



DIGESTIVE SYSTEM



MUSCULAR SYSTEM

 Body wall with outer circular and inner 
longitudinal muscle layers

 Longitudinal body-wall muscles causes a 
segment to shorten and to become 
larger in diameter

 Contraction of the circular muscles 
causes it to lengthen and become
thinner

 Peristaltic contractions -a type of 
locomotion produced by rhythmic 
waves of muscle contractions passing 
from head to tail



NERVOUS SYSTEM

• Nervous system with a double 
ventral nerve cord and a pair of 
ganglia with lateral nerves in 
each segment

• Brain a pair of dorsal cerebral 
ganglia with connectives to 
ventral nerve cord

• Cerebral ganglia (brain) located 
above buccal cavity

• Sensory system of tactile (touch)
organs, taste buds, statocysts (in
some), photoreceptor cells, and 
eyes with lenses (in some)

• Specialization of head region 
into differentiated organs, such
as tentacles, palps, and eyespots 
of polychaetes







NERVOUS SYSTEM

 Portion of nerve 
cord of 
earthworm 
 Simple reflex 

arc 
 3 dorsal giant 

fibers that are 
adapted for 
rapid reflexes 
and escape 
movements.

 The stretching of one segment stimulating the next 
to Stretch

 Impulses are transmitted much faster in giant fibers 
than in regular nerves so that all segments can
contract simultaneously when quick withdrawal 
into a burrow is necessary.



CIRCULATORY SYSTEM
• Circulatory system closed with muscular blood vessels
• Capillary systems in the tissues
• SINGLE DORSAL VESSEL runs above the alimentary canal from the pharynx to 

the anus
• It is a pumping organ, provided with valves, and it functions as a true heart
• This vessel receives blood from vessels of the body wall & digestive tract and 

pumps it anteriorly into FIVE PAIRS OF AORTIC ARCHES (to maintain a steady 
pressure of blood in the ventral vessel)

• SINGLE VENTRAL VESSEL serves as an AORTA . It receives blood from the aortic 
arches and delivers it to the brain and rest of the body, providing segmental 
vessels to the walls, nephridia, and digestive tract.



CIRCULATORY SYSTEM

• Blood pigment mostly hemoglobin but some polychaeta have chlorocruorin
or hemoerythrin as blood pigments (both Fe containing pigments)

• Circulatory system much reduced or absent in Hirudinea with coelomic fluid
used for circulation

• Amebocytes in blood plasma





RESPIRATORY SYSTEM

• Respiratory gas 
exchange through skin, 
gills, or parapodia

• Through body wall in 
most species

• Body wall is richly 
supplied with 
capillaries to absorb 
and transport oxygen

• Some marine forms 
respire through 
parapodia

• A few species have gills



EXCRETORY SYSTEM

• Excretory system typically a pair of NEPHRIDIA/ NEPHRIDIUM 
(metanephridium in Earthworm) for each segment

• Nephridia remove waste from blood as well as from coelom
• NEPHROSOME withdraws dissolved waste from the central body and 

the blood stream and Eject out of the animal via the paired 
NEPHRIDIOPORES



EXCRETORY SYSTEM
• In Earthworm
• Each segment (except the first three and 

the last one) bears a pair of 
Metanephridia

• Each metanephridium occupies parts of 
two successive segments 

• Nephrostome (ciliated funnel), lies just 
anterior to an intersegmental septum.

• Several complex loops of increasing size 
compose the nephridial duct, which 
terminates in a bladderlike structure 
leading to an opening, the nephridiopore

• The nephridiopore opens to the outside 
near the ventral row of setae.

• Wastes from the coelom are drawn into
the nephrostome and tubule, where they 
are joined by salts and organic wastes 
transported from blood capillaries in the 
glandular part of the nephridium. 

• Waste is discharged to the outside through 
a nephridiopore.



REPRODUCTION SYSTEM

• Asexual reproduction by fission and 
fragmentation (except in Leeches); capable of 
complete regeneration, asexual reproduction by 
budding in some

• Sexual reproduction: Hermaphroditic or separate 
sexes; larvae, if present, are TROCHOPHORE type
(cilliated larva); spiral cleavage and mosaic 
development; Fertilization internal, 
developmemt inside a COCOON

COCOON

TROCHOPHORE



Mating Earthworm







Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta

Eunice viridis, the Samoan palolo worm.
 The posterior segments make up the epitokal region, consisting of 

segments
 packed with gametes. Each segment has an eyespot on the ventral side. 

Once a
 year the worms swarm, and the epitokes detach, rise to the surface, and 

discharge
 their ripe gametes, leaving the water milky. By the next breeding season, 

the epitokes are regenerated.



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta



Class Polychaeta

Amphitrite, which builds its tubes in mud 
or sand, extends long
grooved tentacles out over the mud to 
pick up bits of organic matter.
The smallest particles are moved along 
food grooves by cilia, larger
particles by peristaltic movement. Its 
plumelike gills are blood red.

A, Section through exploratory end of 
tentacle
B, Section through
tentacle in area adhering to substratum. 
C, Section showing ciliary groove. 
D, Particle being carried toward mouth.



Class Polychaeta



Class Polychaeta

 Chaetopterus, a sedentary 
polychaete, lives in a U-shaped tube 
in the sea bottom

 It pumps water through the 
parchmentlike tube (of which one-
half has been cut away here) with its 
three pistonlike fans. 

 The fans beat 60 times per minute to 
keep water currents moving

 The winglike notopodia of the twelfth 
segment continuously secrete a
mucous net that strains out food 
particles. 

 As the net fills with food,the food cup 
rolls it into a ball, and when the ball is 
large enough (about 3 mm), the food 
cup bends forward and deposits the 
ball in a ciliated groove to be carried 
to the mouth and swallowed.



Class Polychaeta



Class Clitellata



Class Clitellata



Class Clitellata



Subclass Oligochaeta



Subclass Oligochaeta



Subclass Oligochaeta



Subclass Oligochaeta



Subclass Oligochaeta



Subclass Oligochaeta





Subclass Hirudinea



Subclass Hirudinea



Subclass Hirudinea



Subclass Hirudinea



PHYLUM NEMATODA

Also refer as “Roundworms”



BODY FORM

 Bilateral symmetry
 Triploblastic
 Nematodes have a Pseudocoelom

(tube-within-a-tube)
 Pseudocoelomis a closed fluid-

filled space that acts as a 
Hydrostatic Skeleton

 It helps in circulation and dispersal 
of nutrients

 Long, narrow, cylindrical, tapers at both ends
 Many are microscopic, average size 1 mm –5 mm

(mostly < 5 cm) but extend to 1 m (parasitic)
 They are unsegmented worms, flexible, nonliving 

cuticle; their lack of motile cilia or flagella 
(except in one species)



BODY FORM

• Their outer body covering is a relatively thick
• Cuticle secreted by the underlying epidermis (hypodermis) (Shed during 

juvenile growth stages - characters Ecdysozoa)
• The hypodermis is syncytial
• Function Cuticle:

1. Serving to contain the high hydrostatic pressure (turgor) exerted by 
fluid in the pseudocoel

2. Protecting the worm from hostile environments such as dry soils or the 
digestive tracts of their hosts

3. As a as sensory array it detects changes
• The several layers of the cuticle are primarily of collagen (protein)
• The cuticle not only covers the entire external surface, but it also lines the 

buccal cavity, esophagus, rectum, cloaca, vagina, and excretory pore
• Cuticle consists of 4 basic layers: Epicuticle, Exocuticle, Mesocuticle, and 

Endocuticle



BODY FORM



1. Epicuticle - thin; with a 
carbohydrate containing glycocalyx; 
acts as a protective barrier

2. Exocuticle
3. Mesocuticle - consists of obliquely 

oriented, collagenous, fibrous 
sublayers that vary in number and 
angular arrangement to each other; 
they sublayers can shift their angles 
of orientation, thus providing 
flexibility to the cuticle

4. Endocuticle - fibrous, but 
orientation of the fibers is not 
distinct

A basal lamina separates the cuticle 
from the underlying hypodermis

BODY FORM



DIGESTIVE SYSTEM

Complete Digestive System
Food processing occurs within the 
alimentary canal, running lengthwise 
through the body. 

Their digestive system can be divided into 
Three parts: 
1. The Stomodeum consists of the 

“mouth and lips”, buccal cavity, and 
the pharynx (esophagus). 

2. The Intestine functions by digesting, 
absorbing water and nutrients, and 
eliminating the residues of digestion

3. The Proctodeum serves as the anus 
and is where waste is excreted.

The alimentary canal of nematodes consists of 
a mouth, a muscular pharynx, a long nonmuscular 
intestine, a short rectum, and a terminal anus. 



DIGESTIVE SYSTEM

 Food is sucked into the pharynx when the muscles in its anterior portion
contract rapidly and open the lumen.

 Relaxation of the muscles anterior to the food mass closes the lumen of the
pharynx, forcing the food posteriorly toward the intestine.

 The intestine is one celllayer thick. Food matter moves posteriorly by body
movements and by additional food being passed into the intestine from the
pharynx.

 Defecation is accomplished by muscles that simply pull the anus open, and
expulsive force is provided by the high pseudocoelomic pressure that
surrounds the gut.



DIGESTIVE SYSTEM



FREE-LIVING LIFESTYLE

• Eating habits:
– Herbivores – eat plants
– Carnivores – eat animals
– Omnivores – eat both plants & animals
– Saprophagous -Eat dead organic matter (from animals 

only), Yummy
• Free-living; and have the eating habits mentioned on the 

previous slide.
– The free-living nematodes are important because they add 

organic matter to the soil and putting holes in the soil to 
better allow water movement through the soil.

THE NEMATODE LIFESTYLES



• Parasitic – feed off of a host.
– These worms feed of the blood or tissue 

fluids of their hosts.
– We will learn about four types of parastic 

nematodes: filarial worms, hookworms, 
trichina worms, and ascaris worms.

• Interesting tidbits:
– The filarial worms cause the disease 

elephantitis, pictured to the left.
– Trichina worms cause trichinosis –

the horrid disease contracted from 
eating undercooked pig products.

THE NEMATODE LIFESTYLES

PARASITIC LIFESTYLE



MUSCULAR SYSTEM

 The nematode body wall has only longitudinal muscles
 Remember longitudinal means lengthwise, so they only run from the 

anterior to the posterior end of the worm.
 These muscles are used for movement.
 When these muscles contract it causes the thrashing movements from 

head to tail.
 They lack circular muscles so they cannot crawl as we saw the leech do on 

dry surfaces

 Each muscle cell has a contractile fibrillar portion (or spindle) and a 
noncontractile sarcoplasmic portion (cell body).

 The spindle is striated with bands of actin and myosin
 The cell bodies contain the nuclei and are a major depot for glycogen 

storage in the worm



MUSCULAR SYSTEM

An arrangement of multiple longitiudinal rows of muscle cells in each:
1. Quadrant is termed POLYMYARIAN
2. One with no more than2 rows of cells is called HOLOMYARIAN
3. One with 2 to 5 rows is MEROMYARIAN



NERVOUS SYSTEM

There are 2 major nerve centers in nematodes:
1. The circumesophageal commissure, or nerve ring
2. The rectal commissure

 Associated with the nerve ring are ganglia from which longitudinal 
nerves emanate

 From the ventral longitudinal nerve is born the rectal commissure



NERVOUS SYSTEM



NERVOUS SYSTEM

There are 2 major nerve centers in nematodes:
1. The circumesophageal commissure, or nerve ring
2. The rectal commissure

 Associated with the nerve ring are ganglia from which longitudinal 
nerves emanate

 From the ventral longitudinal nerve is born the rectal commissure



NERVOUS SYSTEM

 Parasitic nematodes 
possess both 
MECHANORECEPTORS and 
CHEMORECEPTORS

MECHANORECEPTORS
 Located around the mouth 

are papillae of 2 types: 
LABIAL PAPILLAE on the 
lips surrounding the mouth 
and CEPHALIC PAPILLAE 
behind the lips 

 Other papillae may be 
found at different levels of 
the nematode body, e.g. 
CAUDAL PAPILLAE, 
observed in many males; 
aids in copulation



NERVOUS SYSTEM



NERVOUS SYSTEM

CHEMORECEPTORS
 Amphids are chemoreceptors

located in shallow anterior 
depressions or pits
 Amphids are usually reduced in 

nematode parasites of animals

 Phasmids are a set of 
chemoreceptors at the posterior 
end
 Most parasitic nematodes bear a 

bilateral pair of phasmids



CIRCULATORY SYSTEM



RESPIRATORY SYSTEM

 Adults of many parasitic nematodes have an 
anaerobic energy

 Metabolism (Krebs cycle and cytochrome
system characteristic of aerobic metabolism 
are absent). 

 They derive energy through glycolysis and 
probably through some incompletely known 
electron-transport sequences

 Some free-living nematodes and free-living 
stages of parasitic nematodes are obligate 
aerobes and have a Krebs cycle and 
cytochrome system.



EXCRETORY SYSTEM

 Have ventral glands (called RENETTES) posterior to the pharynx that 
absorb waste from the pseudocoelom and empties the waste through 
the excretory pore.
 Parasitic nematodes have a more advanced excretory system.



EXCRETORY SYSTEM



EXCRETORY SYSTEM



EXCRETORY SYSTEM



EXCRETORY SYSTEM



EXCRETORY SYSTEM



EXCRETORY SYSTEM



EXCRETORY SYSTEM



EXCRETORY SYSTEM



REPRODUCTION SYSTEM

 Most nematodes are dioecious
 Males are smaller than females, 

and their posterior end usually 
bears a pair of COPULATORY
SPICULES

 Fertilization is internal, and eggs
are usually stored in the uterus 
until deposition. 

 Development among free-living 
forms is typically direct. 

 The four juvenile stages (L1-L4)
are each separated by a molt, or 
shedding, of the cuticle.

 Many parasitic nematodes have 
free-living juvenile stages. 

 Others require an intermediate 
host to complete their life cycles.



REPRODUCTION SYSTEM



Female Reproductive System

• Consists of a pair of ovaries attached to an oviduct that has a 
swollen proximal end that forms a seminal receptacle.

• Each oviduct becomes a tubular uterus, and the two uteri 
come together to form a vagina that opens to the outside 
through a genital pore.

REPRODUCTION SYSTEM



Male Reproductive System

• Most male nematodes have only a single testis attached 
to the vas deferens which expands into a seminal vesicle 
which connects to the cloaca.
– What are all these things?

• Vas deferens – aka sperm duct, releases sperm
• Seminal vesicle – stores sperm cells
• Cloaca – hole that sperm is ejected from

– They also have a flap of tissue called the bursa that aids in the 
transfer of sperm to the female genital pore.

REPRODUCTION SYSTEM



Molting

 Nematodes undergo 4 molts each of which involves: formation 
of new cuticle, loosening of the old cuticle, rupturing of the old 
cuticle, and escape of the larva

 This sequence of events is controlled by exsheathing fluid 
secreted by the larva

 In some nematodes, there is a lag phase at some stage of 
development, during which a phase of the life cycle is 
temporarily arrested

 This phenomenon is called hypobiosis (developmental arrest) -
it is thought to be an adaptation that allows the larva to 
withstand adverse environmental conditions while awaiting the 
access of a new host

REPRODUCTION SYSTEM



Larval Forms

 Larval stages preceding each molt of the 4 molts in the life 
cycle of parasitic nematodes are generally referred to as first-
, second-, third, and fourth-stage larvae (e.g., L1, L2 ,L3, L4)

 The first stage larva being the stage prior to the first molt
 However various other designations also are used for 

specific nematode larval forms

REPRODUCTION SYSTEM



Larval Forms

 Rhabditiform larva -
The first stage larva of 
Strongyloides and 
hookworms; the 
esophagus of this 
small larva is joined to 
a terminal esophageal 
bulb by a narrow 
isthmus

REPRODUCTION SYSTEM



Larval Forms cont.
 Filariform larva - after molting 

twice, the rhabditiform larva of 
Strongyloides and hookworms 
usually retain the remnants of 
their last cuticle and becom
ensheathed, 3rd stage or 
filariform larva

 The esophagus is typically 
elongate and cylindrical and 
has no terminal bulb

 This larva is usually the 
stage that is infective to the 
definitive host

REPRODUCTION SYSTEM



 Microfilaria - the 
prelarvae of filarial worms 
(e.g. Wuchereria
bancrofti)are known as 
microfilariae

 The larval body surface is 
covered by a thin layer of 
flattened epidermal cells

 The primordia of various 
adults structures are 
visible within the 
pseudocoelom

REPRODUCTION SYSTEM































SOFT
SKILL

“ Ada kehidupan dalam kehidupan kita, bahkan 
di tempat yang tidak kita bayangkan 

sebelumnya“



TUGAS

TULIS DI BUKU TUGAS

1. Peranan Annelida & Nematoda bagi manusia


