











surface of the cell body and discharges the collécted water with some dissolved waste
substances into the surrounding water. ‘ :

o low cancertration of
' dissolved substances

& conlrictie vacuole
L\ ejecting water

e omeR | (with some dissoived
SR waste subsance)

water by osmosis:

Fig.5.11 Osmoregulation in Awsoeba

Iiritability | - o -
Amoeba responds to stitiuli-or changes'in ifs ‘envirohment in various ways. It
responds negatively to unfavourable: stimmili like irfitant chemicals, o unpleasant
touch with a needle or a strong light; and moves away. However, it responds
positively to the chemicals diffuised from the-food particles into'the water, snd moves

towards them. .

irritant'chemical .
with a needle o food lhto water

Ll

unpleasanttouch ;:ﬁ ghémi_ca_l diffused

i‘ti}i
EDY
.‘

strong light.

Fig. 5.12 Irritability in Amoeba.
Reproduction -

When the volume of the cell body becomes:too large in relation to the-surface
area, Amoeba reproduces asexually by binary fﬁssion_. Amoveba stops. moving,
Tounds off anid-the nucleus divides into two. The cytoplasm also divides and final
splitting of the cytoplasm gives rise fo two:daughter amoebage. This-division of one
cell into two cells is termed as binary fission. \
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Fig 5,13 ‘Binary fission inAmoeba

Dormancy and dispersal

Under unfavorable conditions, the: protoplasm of some. species. of Amoeba
secretes @ suirface material, which hardens: and forms a cyst. The' cyst is resistant to
drought and extreme temperature, and Amoeba remains dormant in the cyst through
the unfavorable petiod. The cyst may be dispersed by wind or by animals, The cyst
breaks open and Amoeba emerges when it reaches.a favorable place. In some species
of Amoeba, the nucleus bréaks down anid separate portions are formed, Each portion,
containing a nucleus and a small part of cytoplasm, formsa cyst. The parent Amoeks
disintegrates and the cysts are dispersed. Under favorable situations, each: cyst breaks
open releasing a daughter Amoeba.

a'fh stformaed cyst gis} breaks.open
ey vst Pemd“ mopo

nudaqf treaks down m&t cyst: dismaﬁd ;:rfh
Fig. 5.14 Dofmancy and dispersal in Amoeba -
FUNGI -

_ Fungi form a large subgroup of Thailophyta. Lack of chlorophyll
dzsnngunshes the fungi from higher plants and algae. -



The characteristic features of fungi are:

1. The fungi possess a simple kind of plant body called a thallus. They may be
unicellufar or in the form of a multicellular filament. A single thin thread-
like filament is termed as a hypha (plural-hyphae), which may be septate
(with a dividing wall) or aseptate (without a dividing wall). A collection of
hyphae forming the vegetative part of the fungi is termed as mycelium
(plural-mycelia).

2. A vascular system is absent.

3. They have a definite cell wall, made up of chitin or cellulose and a weli-
defined nucleus.

4. They do not possess chlorophyll and are unable to carry out photosynthesis.
Therefore, they depend on others for food.

5. They grow as parasites on other plants and animals or as saprophytes on
decaying organic matter in the soil and water.

6. They reproduce vegetatively, asexually, or sexually.

_ Fungi are non-green organisms. Most of them consist of many cells.
Fungi include moulds, yeast, mushrooms, and bracket fungi. -

RHIZOPUS
Plant body

The plant body of Rhizopus consists of fine thread-like hyphae. The hyphae
are freely branched, aseptate and multinucleate. They intertwine to form a dense
white mass, the mycelium. The mycelium when mature is differentiated into three
types of hyphae; stolon, rhizoid and sporangiophore.

, The hyphae that grow horizontally over the surface of the substratum are the
stolons. Their tips then bend down into the substratum to form a tuft of rhizoids.
Rhizoids are repeatedly branched hyphae, which penetrate into the substratum to
absorb nourishment for the whole plant. Sporangiophores are unbranched erect
hyphae, which arise in tufts at the point where the rhizoids are produced.
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Fig. 5.15 The mycelium of Rhizopus

MUSHROOM
The plant body

Highly branched hyphae constitute the plant body of the mushroom. The
branched hyphae unite at their points of contact and form: a network known as the
mycelium, '

The aerial portion of the mushroom comstitutes the fruiting body, the
basidiocarp, This consists of a stalk-like portion, the stipe (a thick cylindrical fleshy
structure), which supports a broad umbrella-shaped cap, the pileus. ‘The stipe is
usually broader and swollen at the base. The pileus is more or less rounded and
convex, When young, the basidiocarp is spherical in shape and known as the button
stage. A thin membranous covering called the veil or velum completely covered the
‘basidiocarp. The velum remains in the form of a ring, the annulus as the button.
| grows and enlarges into the pileus and stlpe

| Numerous thm, vertical plate-hke structures hanging from the undcrsnde of the.
B pileus are termed as the gills or lamellae (smgular-lamella) The gllls extcnd from the".'
- margm of the plleus towards the stipe. ' - : s
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* Nutrition )

Most fungi are saprophytes, living on dead organic matter. Other fungi are
parasitic, infecting plants or animals. The hyphae spread into the substrate in which
they are growing, secrete enzymes to break down the complex molecules into simpler
ones before finally absorbing them by diffusion. _Food is stored a8 glycogen.
Reproduction |

Fungi reproduce asexually by means of spores. The black dots of bread mould
are sporangia that produce spores. The familiar mushrooms. ate-actually the. visible:
spore-producing parts of the club. fungi. The cap of the mushroom consists: of many

hyphae fused together. Yeast reproduces asexually by budding and by spore
formiation. :
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spares

o - hypha
R

Penicillium.

spore sac

{fomed by fusion
of 2 yeast calls)
,«:ﬂ . —
(ﬁ! in each spore sac) o .glycogfan granules
yeast spore fomtion © yeast budding
Fig, 5.17 Fungi
Economic importance
1. Decompesers

Together with bacteria, fungi are responslble for rccyclmg the chenrucals in
the remains of organisms to the environment.

2. Fermentation
Yeasts are useful in industry for their fermentation products such as.alcoliol;

alcoholic beverages, and bread, Production of aleohol and carbon dioxide
occur during respiration in the absence of oxygen.
enzyme (secreted by yeasts)

Sugar » Alcohol + Carbon d"somde
‘This reaction is terméd as slcoholic fermentation. Yeasts on feeding upon the
. ‘carbohydrates in dough, liberate carbon dioxide and cause the dough to rise.
-3 Food ‘ N ' |
Many species of mushrooms are edxble and serves as a source food. A species
- of Penjcillium produces cheese with a distinctive flavour. Another species of
Pemczllium produces the antibiotic called: pemclllm |

4 Disease agents
Parasitic fungi penetrate and spread thelr hyphae throughout the host tissues,
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eventually killing the oells. Rusts and mildews are examples of fungal
diseases on crop plants, (c.g. white rust on leaves of vegetables), and
ringworm, a skin infection, is an example of a fungal disease in man.

A TAPEWORM | . A -
Tapeworms belong to the phylum Platyhelminthes.
General characteristics of Platyhelminthes are:
1. The body is usually flat without true segmentation.

2. Organs and tissues are present, Epidermis i is soft and-ciliated or covered
by caticle.

3. Digestive system is incomplete, having a mouth but no anus.
‘4. Body cavity is absent, Loose parenchyma fills the space between
internal organs.

5. Skeletal, circulatory, and respiratory systems are absent, The excretory
system consists of flame cells connected to excretor~ < iots,

6. Nervous system consists of a pair of anterior ganglia or a nerve rmg
connecting to longitudinal nerve cords with transverse commissures,

7. Sexes are usually united. Fertilization is internal. Development is either
direct or with larval stages. Some species reproduce asexually.

Taem'a solium (The pork tapeworm)
It is an obligate parasite, that is, it dies if deprived of a host. It is also catled

an endoparasite, since it lives inside the body of its host. It is very well adapted to
life in its peculiar habitat.
Structure T |

The adult Taenia solium lives in the small intestine of man, the primary host.
The body, which is narrow, flat, and elongate, resembling a tape, may be about 5
meters long. It is covered with cuticle, beneath which is a layer of epidermis. In the
body are muscles, nerves, flame cells, excretory canals, and parenchyma. The
parenchyma is a loose network of cells ﬁllmg the interstices. The body cavity is
absent, The tapeworm is attached to the internal lining of the intestine, by a small

.9



"head" ‘or scalex, which has four suckers and a circle. of hooks on a crown-like
portion or rostellum. . The body consists. of as many as 1000 segment-like
nroglottids. The proglottid becomes broadér towards the utiattached end. -

A newly formed proglottid is immature. As it becomes pushed further away
from the scolex it develops ‘male organs ‘and then female organs. About: halfway of
the tapeworm is & region of hermaphrodmc proglottids. Fertihzauon ocouts in this
region, Beyond this, the male organs and ldter the female- ofgans degenerate and
disappear. The proglottids in the terminal region are ripe-and each consists entirely of
a single utetus, filled with fettilized eggs or zygotes

e SCOlEX _
“Y=: zone of strobilation

t -, immature proglottid 1 \

Areproductive organs degenerate

~—ripe proglottids

Fig 5..1;8 T wenia solium
| 'Ltfe cyc[e | ‘ -
' " The npe proglotnq.s of the tcrminal part of the mpeworm ﬁnally dmp off intp

S the mtestmal cavity.of the host. The ripe proglottids pass out with the facces of the

" Tost onto the-soil. Within the uterus of the tapeworin, the zygote, which is inside its
shell, develops into a Solid ball of cells with six hooks: This is the hexacanth larva.

On the soil, the proglottids break open and the hexacanths are liberated. The
protective shells of the larvae resistant to drought and temperature. protect the larvae
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inside, When a pig, the secondary host, ingests the larva, it passes into stomach,
where the shell is digested. and the-larva is set free, The hexacanth larva dttaches to
the :stomach wall and then bores through it into. & blood vessel The ‘blood. to the
muscle of the pig carries. it. Here the hexacanth. changes into a bladderworm
(ysticercus). This. is a cyst, which is a fluid-filled- bladder with an intorned
proscolex. When man irigests. taw of pattly- cooked pork, the cyst is digested in the
intestine and the. proscolex is turned out to attach to'the intestinal wall. Then the
bladder is: vast off ‘and growth takes place by strebilation (production of new

proglottids) begins.

Praw. or |
partly cooked pork
eaten by man

in 'fld's_h of pig
muscle of pig

‘hexacanth larva eatén'in food by pig’
Fig: 8,19 Life-cycle of Taenia solium
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Effect of tapeworm infection on the health of man

1. Tapewonn infection causes abdormnal pams vomxtmg and nervous disorder
in man.

2. The effect is usually serious in children.
3. Itis also serious in adults already weakened by some other condmon

4. Once infected, the adult tapeworm is able to live in human hosts for more than
twenty years.

LIVERWORTS AND MOSSES

The bryophytes are regarded as the most primitive land plants. They include

two main groups, liverworts, and mosses. Most of them grow on damp and shaded
soil. '

The characteristic features of bryophytes are:

1. Liverworts commonly have a forked thallus-like body and mosses have a
small stem bearing tiny leaves. Both liverworts and mosses are attached to the
 soil by means of thread-like structures called rhizoids. )

2. The plant bodies have no vascular system. They are composed mainly of
parenchymatous tissue,

3. The sex organs are multicellular. A layer of sterile cells surrounds the gametes
and spores.

4. There is formation of an embryo after fertilization; which takes place in the
. presence of water. '

B ‘_ 5. The life cycle of hryophytes shows two distinct phases One of them is the
. L green thalloid or leafy plant, which reproduces sexually by productxon of ’
. gametes, Based on the nature it is termed as a gametuphyte. ' ' ‘

" The zygote, whxch is formed by the fusion of gametes, does not grow mto a
gametophyte but forms an. embryo, which gives rise to a sporogomum. The
o sporogomum produces sporés. Thxs stagc is termed as the sporophyte, The spore, on
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germination grows into the gametophyte The two generations this, regularly alternate
with each.other in-a single Tife cycle. This:is called "alfernation of generations . Iin
bryophytés, the -gametophyte is the conspicuious and jndependert generation, whereas
the sporophyte is borne on the gametophyte and is deperident oni it.

A LIVERWORT
RICCIA
Occurrence

Riccia is a common liverwort, which grows as:green patchies on moist ground.
It usually grows more abundantly when there is.plenty of moisture.
A. Gametophyte

Structure

Riccia has a dorsiventral thallus, which is small, flat and nbbon—hke. It is
prostrate and branches dichotomously to-form a rosette. A ‘ferminal notch exists: at the
tip of each bratich in which liés the growing point, The thallus is thlckest in the
middle apd graduelly becomes thinner towards the margi ins, The middle pomon is
termed as the midrib. On the upper surface:of the: ﬂmaltus there is s median SrOOve or
furrow, The lower surfice bears numerous uriicelluldr -thizoids and tiy: brown
multloellular scales, There are two kinds of thizoids; smooth-walled and mbemulate

The tuberculate rhizoids possess peg:like outgrowths projecting inward from the wall
and serve to absorb water. The.smooth thizoids serve for anchorage

thallus in the form of rosette single thallus

Fig: 520 Riccia gametophyte
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Reproduction
Riccia reproduces both by vegetative and sexual methods In vegetative

reproduction, the lobes of the thallus become separated dug to the death of older parts.
The separated lobes grow into new plants. g

Sexual reproductlon is by means of the male and female sex organs, known as
antheridium (plural-antheridia) and the archegonium (plural-atchegoma)

B. Sporophyte

The mature sporophyte consists only of the capsule, which is a spherical sac-
tike structure. It remains embedded in the thallus and is éntirely dependent upon it for
food and water. The sporophyte produces a large number of tiny spores. These spores
are liberated after the death and decay of the capsule wall and thallus. Under
favourable conditions, the spore germinates into a small green filament, which
subsequently grows into a new plant. "

Fig. 5.21 Longitudinal section of Riccia sporoi)hyté

A MOSS
FUNARIA
: .Occurrenee

Mosses are h:gher bryophytes They usually grow on old damp walls, tree
trunks and on damp soil during the rainy season. Wherever they grow, they form
patches or soft velvet—hke green carpet. The most commonty found moss is Funaria.
Although it looks quite different from a common liverwort e.g. Riccia, Funaria has

the same type of life cycle. The leafy plant body is the gametophytic generation and
- the sporophyte is borne on the gametophyte. .



A, Gametophyte
Structure

The plant body is small and consists of & short stem bearing spirally arranged
small green leaves. The stem may be branched or unbranched. The rhizoids, which
arise from the base of the stem, serve to anchor the plant in the soil and to absorb
water and mineral salts, Because of the presence of the stem, leaves and rhzoids,
Funaria looks like a small flowering plant. However, the stems and leaves are not
similar to those of higher plants, since they do not have any vascular system.

&m e
e 8pOTOPHYID
oot
loaf o
stem .
Moy [ vametophyie

Fig.5.22 A moss gametophyte (bearing msature sporophyte)

Reproduction

In sexual reproduction, clusters of antheridia and archegonia deveiop at the
tips of the branches. They may be borne together on- the same plant or on separate
plants.

B. Sporophyte

The sporophyte of moss is more complex than that of Riccia. It is composed .

of three parts: the foot, seta, and capsule. The lower conical part catled the foot is
embedded in the apex of the gametophyte from where it absorbs food. The middle
portion, the seta or stalk, usually stands out above the leafy shoot. It conducts water
and food from the foot to the capsule. The upper portion or capsule is a complex
body. The main body of the capsule consists of three regions, The solid central region
is the columella. Next to the columella is the spore sac consisting of a large number
of tiny spores. The outermost region is the highly differentiated capsule wall.
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- 4 Thm is embryo formation afcer fertmzanon, wmch usually W iy ﬂ,e .

capsule wall

Fig. 5.23 Longitudinal section of the capsulé of moss

When ‘the spores are mature, & small lid 4t the tip of the .capsule opens
liberatirig the spores, The sporés are dispetsed by wind. Dispeised spotes gennmate
to form a green-branctied filament called the protoneiia. It subsequently gives rise to
a number of gamiétophytes when environmental conditions are favourable.

~ The ferns belong to the sub-group Pteridophyta. The pteridophytes are land
planis, more advanced than bryophytes. They have certain similarities. with
bryophytes on the onehand and to spermatophytes on the other, and this they occupy
a position between the bryophytés and spermatophytes in the plant kingdor,
The charactéristics of pteridophytes are: |

‘ 1 The sporophyte is.the mdependent generatmn, dlﬂ‘erentlated tito stem,

- 7 leafendtoot. o

2 2 A well~developed vascular system extends throughout the plant body
-.onnsbymeansofsporesandnotbyseeds R

presence of water. -

| .5 The life cycle of ptendophytes shows dlstmct altematlon of generations.
The sporophyte is the consplcuous and independent generation. '
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ADIANTUM (Walking fern)
Occurrence

Adiantum is a widely distributed plant. It grows abundantly in damp. shaded
localities of the tropical and subtropical regions of the world. ‘

A, Sporophyte
Structure

Adiantum has a long creeping or a short erect underground stem or rhizome,
bearing pinnately compound leaves. The coiled young leaf is like a spring and it
unrolls from the base towards the apex (circinate vernation) and gradually grows
into a large compound leaf. It has a shining datk brown or black petiole. The petiole
and rachis are hard. Roots grow in clusters from the underside of the rthizome, The
stem and root possess both parenchymatous and vascular tissue. '

Fig. 5.24 A mature sporophyte of Adiantum

Reproduction

The sporophytes of Adiantum reproduce vegetatively and asexually, Roots
produced from the tips of long spreading leaves when they touch the ground at some
distanceé from the parent plant. A new plant soon develops from each rooted tip of the
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B. Gametophyte
.Structure -

- The light spores are easily dispersed by the' wmd Under favourable
environmental conditions, the spore may germinate to :forin a short green ﬁlament,
* which soon grows into a gametophyte called the prothallus.

The prothallus is a thin, green, flat, beart-shaped body with a conspicuous
notch and fixed to the soil by root-like thizoids bome on. its undersurface.

Fig. 5.25 Prothallus of Adlantum

Reproduction

The gametophyte of Adiantum reproduces sexually. Antheridia and archegoma are
usually borne on the undersurface of the same gametophyte.

AN EARTHWORM .
Earthwonns belong to the phylum Annelida. Charactmstlcs of the phylum

2 ;Appmdages are small rod-llke setae, or ﬂguhy tentacles on the head and T
" the setae borne on lateral parapodia. . '
3. Thin moist cuticle covers the body. Under the cutlcle is the epldenms‘
 containing gland cells and sensory cells. -
4. Coelom is well developed and is divided by septa.
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5. The digestive system is complete with mouth and anus.

6. The circulatory system is a closed system of longitudinal blood vessels
with lateral branches in each segment.

7. Respiration is by the epidermis, or by gills in some species.

8. The excretory §§§fém consists of nephridia, which remove wastes from the
coelom and blood stream, _

9. The nervous system consists of a pair of cerebral ganglia with connectives
to a solid ventral nerve cord. Sensory cells and organs for touch, taste and
light perception are present.

10. Sexes are umted and development is dn:ect or sexes are separate with
larval stage. Some species reproduce asexually by budding,

PHERETIMA

Earthworms live in moist soil, which may be loose or compact. They are
usually not found in too clayey or acidic soil. They are found on the surface of the
ground at night or afier their burrows have been flooded by heavy rain.

Body plan and external features

. The body of Pheretima is tubular, consisting essentially of two tubes, one

inside the other. The tubular alimentary canal lies inside the tubular body wall and the
space between them is the fluid-filled body cavity or coelom, divided by septa into
segments. The body consists of 100-120 segments, the external segmentation
corresponding with the internal segmentation. The mouth lies in the first segment or
peristomium. Overhanging the mouth is fleshy lobe, the prostomium. The anus is in
the last segment. In Pheretima, segments 14 to 16 form a glandular girdle-like
thickening known as the clitellum. Across the middle of each segment are a number
of chitinous needle-like structures, the setae. Along the mid-dorsal line is a series of
openings, the dorsal pores. A single female genital pore lies on the ventral side of
segment 14, Four pairs of spermathecal pores present on the ventro-lateral sides
between segments 5/6, 6/7, 7/8 and 8/9. A pair of male genital pores is located on the
ventral side of segment 18, and a pair of genital papillae in each of segments 17 and
19,
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External features of the eartbworm
. Fig §.26 Pherefima

The ecological role of earthworms

In natue, the long-time effects of earthworms have ¢ertain practical values. In
many soils, thousands are:present per acre.

1.

The burrows .made by earthworms permit the entrance of air into the

-soil, improve drainage, and allow the roots: of plants to penetrate more
‘easxly

The goil from Bélow the surface of the ground is brought up giving:a

filling effect to the land,

The castings consist of the finest soil particles nnxed with broken. down

~ vegetative tissues forming 2 high quality of humus.

In dry weather, the castmgs fall to powder, which is spread by the wind

‘to form a new layer of tilled earth.

Organic remains dragged into their burrows mix with the soil :and

decomposed more q_uiékily by soil bacteria serving as plant food.



6.

INSECTS

Excretory matter from the earthworms adds manure to-the soil and helps
thé activity of soil bactetia.

5
v

Insects belong to- the class Insecta of the phylum Arthmpoda External
characteristics of insects are:

1.

. The body of an insect is differentiated into head, thorax and abdomen.
2. One pair of antennae is present on the head.
3, Eyes may be simple o compound.

4.
5
6

The mouthparts are for chewing, sucking or lapping.

. The thorax has three pairs of jointed legs and tvﬁo pairs of wings.
6. Small paired spiracles, the openings of the respirdtory system, are

‘present on the sides of thorax and abdomen.

Sexes are separate, usually with a smgle sex opem.ng at the end of the.
abdomen,

¥

Some. insecis undergo complete metamorphosis, that isa completz change
durmg their tife cyclee; g mosquito and housefly. Others develop gradually fhrough |
incomplete metamorphosls,e £. cockroach, grasshopper
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() Mosquito -—-- complete. metamorphosis

1. Eggs laid in stagnant.
water.

4. Adult has piercing.
mouthparts :
(proboscis) and
feeds on blood or
plast juice.

(b} Housefly -~ complete metainorphosis

1. Eggs laid on.decay s

proboscis secretes
digestive juice.on food; .
and sucks up dissolved  Aduit
food.

Popa
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Larva (meggot)

 organic-matter, ( o™ — et
4. Adult has sucking v )

2. Larya feeds on decay
vegetation, bieathes'air
through tube, and grows

. besathing tuba. by mﬁltm @,

3. Pupais the hon-feedir g
stage. Adult tissues.e.g.
‘winhgs-and legs develop.

2. Larva feeds on decaying:
- “matter, breathes tlirough
spxracl&s at anterior and
posterior ends.and grows
by miolting:

3, Pupa is the rion-feeding
stage. Adult tissues _
develop within pupa case.



{¢) Cockroach ~— incomplete metamorphosis

Nyriph resembles
the adult lives in the
same habitat'and
grows:by miolting,

Fig. 5:27 Life cycles of iiisects

Economic importance
1. Agents of pollination
Some insects, e.g. butterfly and bee, visit flowers to collect nectar and'pollen
for food. Tn the process, they transfer pollens. from one flower to the next and
thus serving as agents.for pollination.
2. Vectors of discases
Somte insects-carry disease-causing organisms.

(a) Insects may transinit intestinal disedses, eg. typhoid, choleta and
dysentery, through contaminating the food we ¢at.

(b) Other insects transmit disease organisms directly into our body by biting
or piercing through our skin, e:g. malaria. (dnopheles female mosquito)
and dengue fever (dedes mosquito).

/
A BONY FISH
Bony fish belong to the phylum Chordata.
Characteristics-of"a bony fish are as follows:

1. Skin of the bony. fish has mucous glands:and bony dermal scales. Some
bony fishes are naked, i.e. scaléless. Median and paired finsare present.
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. 2. Mouth is usually terminal and jaws are well developed. Two olfactory
Sacs are usually not connected to the mouth cawty Eyes are usually well
developed but without eyelids. ‘

3. Skeleton is chiefly of_‘ bone.
4. Heart consists of two chambers, viz, one atrium and one ventricle,

5. Respiration is by gills at each side of the pharynx, covered by an
operculum.

6. Ten pairs of cranial nerves are present.

7. The bony fishes are cold-blooded, i.e. thetr body temperature varies
according to that of the environment, -

8. Reproductive organs are typically paired. Fertilization is external.

Emrnil'Featuru

The body of bony fish is spindle-shaped for easy passage through water, The
three regions of the body are head, trunk, and tail. The head is from the fip of the
snout to the hind edges of the opercula, the trunk from these edges to the anus and
the region behind the anus is the tail. The mouth is large and terminal, The jaWs are
distinct and bear fine teeth. On the snout are two pairs of nostrils. The eyes are lateral
and without eyelids. Behind each eye, covering four comb-like gills is a thin gill-
cover, the operculum with free edges posteriotly and ventrally. Just anterior to the
anal fin are the anus and the urogenital aperture.

An epidermis covering the entire fish is soft and produces mucus. The latter
protects the body against injury and from entry of pathogenic organisms. Thin
rounded dermal scales arranged in longitudinal diagonal rows on thie trunk and the
tail. Along either side of the body is the lateral line, which is a 10w of small pores
connected along a tubular canal under the scales,



Fig. 528 External features of a bony fish

Median and paired fins are present. The median are the two dorsals on the
back and caudal on the tail, and the anal behind the anus. The paired or lateral fins
are the pectorals and the ventrals. The pectoral fins lie behind the opercula and the
ventrals close below.

Muscular system

The trunk and the tail of the fish consist mainly of segmental muscles, called
myomeres. They alternate with the vertebrae and produce swimming and tumning
movements by their coordinated contractions along the length of the body. '
Swim Bladder

The swim bladder (air bladder) is a large thin-walled sac in the dorsal portion
of the body cavity filled with oxygen, nitrogen, and carbon dioxide. It acts as a
hydrostatic organ to adjust the specific gravity of the fish to that of the water at
different depths. The fish makes this adjustment slowly as it moves from one depth to
another by secreting or absorbing gases through the blood vessels in the wail of the
swim bladder.

Fig. 5.29 General structure of a bony fish, showing swim bladder and kidneys
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Digestive system .
“Thie-digestive systend of the fish. conslsts of a complete dxgwtwe tract and its
associated glands, the liver and. the:pancress. \

The mouth is large wnth distinetjaws that bear rgny small comcal teeth. The
mouth leads into the pharynx, followed by a shott oesophagus..In the pharynx are the
pha.ryngealandgtllmkerteeth.Theteethonthejawsgrasptlwfoodandmosemthe
phatynx lielp in holding and crushing it. The tongue is small, attachied t6 the floot of
the mouth ¢avity. It may aid in resplratory movements,

The oesophagus leads into the recurved stomach, which in fumn leads into the
intestine. A pyloric valve separates. the stomach and intestine. Attached to the
iftestine are three tubular pylotic caecas for secretion and absorption, The intestine
forms a few folds in the coelom extending towards the anus anterior to the urogenital
opening; © - |

Fig. 5.30 Digestive systém of a bony fish

Circulatory: system
‘ Circulation in-the fish'is a single cirnit, the blood passing through the heait
only once in & complete circulation. The heart is tubular and two chambered
cons1sung of an atrium and a ventricle, It liesventral to the pharynx in the pericardial
cavity in the. aniterior portion of thie coelom.

Deoxygenated blood from the: whole body retwrns by the main. veins, the
paired anterfor cardinals: and posterior cardinals, ‘and unpaired hepatie: portal
system. It passes through the sinus venosus to the-thin-walled atrium and then to the
musculai: ventricle. Valvés separating the cliambers of the heart preverit the réeverse
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flow of blood. The ventricle contracts rhythmically and forces the blood to flow
through the conus arteriosus and the short ventral aorta into the four pairs of afferent
branchial arteries. Thus, the blood in the capillaries of the gill filaments 1s
oxygenated. The corresponding paired efferent branchial arteries collect the blood
from the capillaries in the gills and flow into the dorsal aorta. The latter, having many
branches, distributes blood to various parts of the head and the body.

dorsal aorta

eltorumt hranchlal s

sinus venosus

ventral aoria ' ‘ o

ventricle

caplllarlu Intips of
filaments greatly
magnified

gil filament

Fig. 5.32 Gills of a bony fish (The gill cover has been cut away to show the gills)
Respiratory system

Respiration in the fish is by means of gills. On éach side of the pharynx are
four gills ocated in a common gill chamber beneath the operculu. Each gill consists

‘of a double row of gill filaments, bearing many minute transverse plates (lamellae)
covered with a thin epithelium. Each plate contains afferent and efferent brachial
arteries, with capillaries between them, A cartilaginous gill arch supports each gill.
The inner border of the gill bears expanded gill-rakers, which prevent the food from
passmg through the gtll slits.
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Excretory system _ (

\

The:two-elongate dark kidngys are:the main excretory organs of the fish. T’hey
lie between the swim bladder and the vertebrae. The two tubular ureters, otie from
' each kidney, join the: urinary bladder, which opens to: the extenor through the
urogenital sims.

Nervous:system

~ The brain of the bony fish is short and consists of ‘the olfactory lobes,
cere¢hral hemisphere, di¢ncephalons, aptic lobes, cerebellum, and medulla
oblongata. There are tefi pairs of cranial nerves. Neural archies of the vertebrae
protect the nerve: cord, Paired spinal nerves to: each body segment ‘emerge between
the heural arches of successive vettebiae. Otgans of special sense are (a) the dotsal
olfactory sacs of the snout, (b) the taste. buds in and around the mouth, (c) the farge
eyes, (d) the internal earand (¢) the-Jateral line system, including the lateral line,.
Reproductive system:

The male reproductive system consists of two testes. A-ductus deferens runs

from each testis to the urogenital apertire. In the female, there are tweo united ovaties,
coninectéd with the urogenital aperture through the oviducts.

AN AMPHIBIAN

Amphibians are membérs of the c}ass - Amphibia of the phylum Chordata,

Charagteristics of the Amphibians are:
1. The skin is moist and glandular. External scales are absent.

-2, They possess two pairs of limbs for walking or swimming. The:toes may
© be four to five 'or fewer in number, In some specics, there are.no: lnnbs

and in some others, there-are no hind limbs at all.

3 They have two nosttils connected to the mouth cavxty ‘The éyés. are with
movable lids, The eardrums are external, The:mouth is usually wﬁh ﬁne -
- teeth and tongue i usually protl'USlble | ‘

4, 'I‘he skeleton s largely heny The:skull is with two occ:pltal condyles.

5. The heart is three- chambered having two' auricles and one- vemmle
"Number of aottic archés may be one or three. '



Respiration is by gills, lungs, skin or the mouth lining.
They possess ten pairs of cranial nerves.

The body temperature is variable, i.e. they are cold-blooded animals.

© g N o

Fertilization is external or internal. They usually have an aquatic larval
stage with metamorphosis. .

Dutiaphrynus melanostictus(Schneider, '179'_9) . |
Synonym - Bufo melanostictus (The toad) o

Duttaphrynus melanostictus is a common species of toad in Myanmar. They
live in damp shady places hiding under logs and stones during the day and wander
about in search of food at night. They take to water during the rainy season only to
breed.

External Features extmal nares
bony ridges

eye

clcacal aperiure

Fig. 5.33 External features of the toad

The body of the toad is shoit, stout, and depressed. The male toads are
generally smaller than the females. The body is divisible into the head and the trunk.
The neck region is absent. The head has distinct bony ridges. The eyes are prominent,
each having two eyelids: the thick movable upper eyelid and the thin, semipermeable
nictitating membrane, which can cover almost the whole eye. Behind each eye is a
distinct oval tympanic membrane, from the upper edge of which runs the parotoid
gland, a concenttation of poison glands in the skin. At the anterior end ‘of the head is-
the wide mouth. On the dorsal surface of the snout are two openings, the external
nares, leading iitto the nasal chamber, and the buccal cavity.
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In the trunk region are a pair of fore and hind limbs. In between the two hind
limbs is the cloacal aperture, a common passage for faeces, urine, and. genital
products. The skin of the toad is very rough and warty due to the presence of the
poison glands. '

Skeletal system

, The jointed internal skeleton of the toad supports the body and protects the
vital organs. It affords attachment of muscles that aid in movement or locomotion, It
consists of the axial skeleton and the appendicular skeleton. The skull, vertebral
column and the sternum comprise the axial skeleton, and the bone of the limbs and
the girdles form the appendicular skeleton,

Muscular system

- The muscular system consists mainly of the skeletal or voluntary muscles
attached to the bones. They produce movement or locomotion under the willful
control of the animal. The muscles of the internal organs of the body, as in the walls
of the gut, respiratory passages, blood vessels, urinary and genital organs are visceral
in nature. These muscles act together in coordination, directed by the nervous system.

Digestive system

Fig. 5.34 Buccal cavity of the male toad

The digestive system includes the alimentary canal and its associated glands,

The alimentary canal starts from the mouth and_énds at the cloacal aperture. The wide
- mouth feads into the buccal cavity. In the roof of the cavity are two rounded bulges of
the eyes. Anterior to these are two small rounded openings, the internal nares. Near

~
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cach anglé of the jaw is-a:small opening of the Eustachian tube, leading towards the -

tympanic cavity. The tongue is flat and cblong with a narrow anterior end attached
it front to the Tower jaw and-below to the hyoid cartilage. The broader posterior end
with 4 founded margin is free enabling it to flip out and catch the prey. In the male,
thiere is usuallya single slit-like apening of the vocal sac in the floor of the buceal
cavity. The ~rpdf and floor of the buccal cavity converge. posteriorly to form the
phiarynx. On theé: ventral side of the pharynx is a vertical slit-like opening, the. gloitis
leading to the lunigs:

The pharynx leads to a short esophagus, which suddenty widens to form &
thick- walled stomach followed by a thin-walled duodenum, separated, from it by the
pylorus. The duodenum Kes.almost parallel to the stomach and turns backward as the
fleun. This opens into a wide reclum, followed by a shoit cloaca ending in a cloacal
aperture.

Fig, 5.35 Digesfive system of the toad

The:associated glands are the liver and the pancreas. The liver is.a large dark
ted organ, consisting of three lobes. Veniral to the median lobe is a green rounded
gall bladder. The pancreas is a cream:coloured irregular body situated between the
stomach-and: the duodenum. A common bile duct carries bile produced from the liver
and the pancreatic juice secreted from the pancreas info the duodenum.
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Cnrculatory system

The circulatory system of the toad consists of the heart, arteries, veins and
capillaries. The heart consists of the sinus venosus, two auricles, the ventricle and the
truncus arteriosus. The sinus venosus receives deoxygenated blood biought back to
the heart through the anterior venae cavae and the posterior vena cava. It opens
ventrally into the right auricle. The pulmonary vein brings oxygenated blood from the
lungs and opens into the left auricle. The two auricles communicate with the
ventricle, which pumps out the mixed blood from the heait through the truncus
arteriosus and the three arterial arches to the various parts of the body. The arches are
carotid, the systemiic, and the palmonary, _

dorsal view
right anterior vena cava
pulmonary vein
right auricle
sinus venosus
ventricle
ventral view posterior vena cava
three arterial
arches

ieft auricle

fruncus arteriosus

an 5 36 I-Ieart of the toad

" The artenes -are thlck-walled clastlc blood vessels, whlch transport blood

away from the heart, The veins are thin- walled blood vessels that carry blood back to

- the heart, The capillanes aré thm :microscopic blood: vessels, which. connect the

. arteriés with the veins.Food and oxygen pass through then' thin walls to all fchc tissues
1 of the body : .
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Respiratory system: .
The respiratory organs of e toad conisist of the lungs; buccal cavity, and dkin,

Fig, 537 Lungs ofthe toad, the right lung cut open to show the inner surfam
' (ventral view)

The lungs are a pair of greatly di,‘stensible sacs, communicating with the buccal
cavity by way. of the: glottis. A network of septs, which form a number of small
chiamibéts -or alveoli; ificreases the interhal surface- of ‘the lungs. The walls. of the
alveoli are supplied with blood capillaries and a single layer of epithelial cells lines
the surface. The walls of the Tungs consist-of connective tissus: containing blood and
lymiph vessels: and non—stnated muscle cells; The guter surface 1s t:overed by the .
'perltoneum o "

" Pulmonary resgiration, ie., rcspmtlon by means of the lungs, takem place when. the *
toad is very-active.:



Buccal respiration, i.¢., respiration by the lining of the buccal cavity takes place
on land when the toad is relatively inactive. The lining of the buccal cavity is moist
with secreted mucus and exchange of gases takes place readily. Respiratory
movements are externally visible-as gentle pulsations of the floor of the mouth.

Cutaneous respiration, i.e., respiration by the skin takes place all the time.
but especially in the water. The skin of the foad is moist with the'mucus secreted by
the mucous glands. Vertical. section of the skin shows-a thin layer of epidermis for
rapid diffusion of gases. The -dermis. contains the blood capillary network, which

.reaches close to the skin surface. Dissolved oxygen in mucus. diffuses inward into the
‘blood. Carbon dioxide passes out in a similar manner.

Nervous system '
. r—— brain.

~ i e
7 Lt

3 spinal cord
spinal nerves

Fig. 538 Central nervous syst'em':gnd the spinal nexves of th,e'toad‘ (dorsal view)

The. nervous system is composed of three -divisions: - the cenfral nervous
systein, the peripheral nervous system, and e sympathefic nervous system. The
central nervous. system consists of the: brain and spinal -cord; the peripheral nervous
system comprises the cranial and spinal nerves; and the sympathetic nervous, system
consists of two nerves ¢hains, ganglia and many- fi f brés connécting to the brain, spinal
cord and viscera.
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Excretory system

The mest itiportant organs of excretion aré the'two dark fed clongate Kidnéys.
Each is a compact-mass of numerous. renal corpuscles bound together by connective.
tissue.. Each renal corpusclé. consists of the glomerulus, Bowman's capsule, and
uriniferous tubulé. The uriniferous tubules open into the: collecting tubules, which
join-the ureter. The Iatter is a fine white. tube arising from the kidney and extending.
posteriorly to open ‘into the' cloaca. The urinary-bladder is a bilobed thin-walled sac

connected with the ventral w‘all of the cloaca opposxte the openings.of the ureters

opening of urinary bladder

cloacal aperture
Fig. 539 Excretory system of the toad
Reproductive system
Male reproductive systein

' Inthe male toad, the kidneys are. clasely mocnated tothe gemtal organs. Each
whmsh elongate. testis: lies veiitral to-the: ladney The spermatozoa ar¢ carried by the
vasa efferrentia ffom the testes through the Kidneys to the ureters; which also serve
as vasa deferentia, Thus, ureters are termed as urogenital ducts, The. ureters widen
into the seminal vesicle j just before-opening mtn the cloaca. -
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urbgenital duct
—seminal vesicle,

opening of urogenital duct

cloaca *~

Fig, 5.40 Urogenital system of the male toad
‘ /

Female reproductive system

The' female ‘organs. are two. sac-like lobed ovaries. In adult females, they
contain thousands of small black eggs. The oviducts are-paired whitish convoluted
. duets each having a wide ostium just at the base of the lung. Each enlarges to form
the distensible egg sac near the posterior-end. The two egg:sacs join and open into the
cloncs osom
. kidney
ovary
ovidiict

ureter .
¢gg sac
- opening-of egg sac

-

cl-oaca‘ . T A
closcal aperture.

Fig. 541 Urogenital system of the female toad
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SUMMARY

This chapter deals with all living organisfms stafting from prokaryote to higher
forms. The account of a bacterial cell (a prokaryote) includes structure and its life
processes. Plants and animals are presented in: evolutionary trend: from unicellufar
organisms to higher multicellular forms. Eco:jlomic importance is given after the
account of each plant and animal given as examples. Most of the examples given are
familiar ones. The students would understand the complex life of plants and animals,
as they get higher in the plant and animal kingdoms,

Green plants are the producers while fungi and animais are consumers.
Among animals, some are parasites and some transmit diseases to human beings.

Some on the other hand benefit human beings. The accounts of these animals are
included in this chapter. The students would become more familiar with plants and
animals after completion: of this chapter. Furthermore, the concept of this chapter
would be foundation for Grade 11 Biology.
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