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Aam [@]

To study plasmolysis In leal epldermal peels of Rhoeo or Tradescantio

1 HEORY

Living cells generally conlain plenly of waler due o which they are
turgld. Turgidity 15 an important attribute of cells as 1L gives shape Lo
cells, When turgid cell 1s placed In sall (or sugar) solulion, waler moves
oul of the cell across 1ls membrane Into the external solution. As a
result, the volume of protoplast decreases and the cell membrane
withdraws from the cell wall crealing an apparenl colourless space
within the cell. This shrinkage of protoplast inside a cell 1s lermed
plasmolysis.

)
MaTERIALS REQUIRED ﬂ

Compound microscope, fresh leaves ol Rhoeo or Tradescantia, a sugar (or
salt) solutton of about 10 per cenl concentration in water
(dissolve about 10 g sugar in 100 mL walter], a new razor blade, slide, cover
slip, needle, lorceps, brush, and a plece of blotting paper.

PRGEEDURE E

. Using a new razor blade, take out three or four small peels from
the lower epidermis of leaf of Rhoeo or Tradescantia.
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2. Mount one peel in a drop of water taken on a slide. Place a cover
slip and cbserve under the low power of microscope. Notice the
compact arrangement of polygonal cells. Each cell contains pink
coloured protoplast. Draw a neal diagram of few cells in your nolebook
and shade the reglons covered by the protoplasL

4. Counl about 25 cells and note down how many of them are hoargld
and how many are plasmolysed.

4. Hemove the cover sltp. Add about five drops of sugar [or salt) solution
on the peel.

5. Aller five minutes place a cover slip on the peel, blol oul the excess
solution from the sides of the cover slip. Focus the cells under the
low power of microscope and observe,

6. Note down your observations. Draw some cells and shade the extent
of pink coloured reglon tn them.

Y. Again count aboutl 25 cells and nole down how many of them are
turgld and how many are plasmolysed.

Fig. 21.1 : (ol A normal ool and (bf a plosmolyscd ool

OBSERVATIONS ®\

No. of ceits counted Number of Number of
turgid cells plasmolysed cells

Pesl In water

Peed kepl tn sall
o sugmr) sodution
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REesurts AND DiscussioN ?

Based on the observallons, analyse and reason oul the causes
for plasmolysis.

PRECAUTIONS *‘ar

® Perform the experiment using coloured leal samples ltke those of Rhoeo,
Tradescantia, Coleus, eic.

®* Lise concentrated sugar {or salt) solution.
®* Ensure complete immersion of peels tn the solution,

NOTE FOR THE TEACHER

In the experimental peel, water from the cells moves out into the
external solution by a process called exosmosis. This happens
due to the fact thal the cell sap 1s a weaker solution as compared
to the external {salt or sugar) solutton. Consequently, It has more
water molecules than that in external solution. Due to this
difference in the conceniration of water inside the cell and the
external solution, a concentration gradient is established. Due
to this gradient, water moves out of the cell inio the exiernal
solution. This resulls In a reduction In volume ol protoplasm
inside the cell hence the pink reglon appears shrunk in these
cells. The phenomenon of losing water from cells leading to
shrinkage of protoplast is called plasmolysis.

QUESTIONS

& What moves oul from the cells in this experiment? Why?

®  Why plgmenls and other cell conlents do nol move oul of the
cells?

&  Why are hving cells always turgd?

®  Whal will happen I the cells are kepl for a very long tme In the
sall (or sugar) solution? Explain,

& Between the cell sap and solution (salt or sugar) in the expertment,
which is the hypertonic solullon?

® Wil plasmolysis occur when cells are placed In isolonic solullon?
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Experiment

am [@]

To lesl the presence ol starch in a given food sample and melanil yellow in
plgcon pea.

THrORY :é

The presence of starch n a given food sample (say In potato) can be
determined using lodine solution. Siarch is a carbohydraie thal produces
blue colour when brought tin contact with the lodinge solution.

Food products are often adulterated for economic gatns. For example,
metanil yellow is used to adulierale pigeon pea [arhar dal). Metanil yellow
turns into pink colour when it reacts with the concentrated hydrochloric
acld. Whereas the pieces of unadultrated sample does not exhibit such a

change.

MATERIALS REQUIRED

Potato. pleces of plgeon pea (arthar dal), lodine solullon, concentrated
hydrochloric acid, petridish, tesl tube, knife, and a dropper.

PROCEDURE E

Ao 'lo test the presence ol slarch In polalo-
|. Wash a potato alongwith its skin,
2. Take a thin shce of potato in a petridish.

81
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3.

4.

Add a lew drops of todine solutlon on Lthe surface of the thin polato
slice.

Observe the change in colour in the area of slice where lodine soluton
was added.

B. To test the presence of metant] yellow In plgeon pea—

s
3.
1.

‘I'ake a few dry pieces ol plgeon pea sample in a dry tesl tube.

. Add a few drops of cone. HCI (o these dry pleces.

Does the colour of the reaction mixiure change?
Conclude whether the sample under Lest is adulterated or not?

(OBSERVATIONS ®\

(a] The colour of potato slice changes into on addition of lodine
solutlon

(b} The colour of reaction mixture of pigeon pea sample when reacied
with conc. HCl changes into :

Resurrs AND DisCUSSION

On the basis of observatlons comment on {a) presence of starch In polato
and (b) whether the plgeon pea sample 1s adulterated with metant] yellow
or nolL

NOTE FOR THE TEACHER

The starch test may also be performed on samples of nce, wheat
flour ete.

The presence of metanil yellow can also be detected in other food
samples such as turmeric powder.

QUESTIONS

In what form the food 1s stored In plants?

Which 1s the common adulterant of arhar dal?

Whalt are the efects of adulleration of food 1iems.

Why do the old slock of polato taste sweet?

Whalt are the dilferent adulterants commonly used in foods?
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Experiment

Aam [@]

To siudy parenchyma and sclerenchyma tissues in planis by preparing
ltemporary slides.

THEORY E

Flowering planis are siructurally complex as they are made up of different
paris like roots, stem, leaves, flowers, fruits, eic. Each part is In turn
an assembly of different types of tissues. Each tissue type has specific
struciure and performs a particular funciion. Plant tissues are broadly
classified into meristematic and permanent tissues. Permanent Ussues
may be simple, permanent tissues like parenchyma, collenchyma and
sclerenchyma. Complex permanent fissues are xylem and phloem. The
structural features of tissues like wall characteristics, cell size, lumen
size, and cyloplasmic contents are different in difierent tUssues.

MATERIALS REQUIRED W4

Tender stem of a herb [balsam/Tridax/Petuniafany culltivated
ornamental herb or wild plant), safranin stain solution, dilute glycerine,
chart of transverse section of stem, compound microscope. razor blade,
slide, cover slip, brush, petrl dish, and a piece of blotting paper.
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PROCEDURE E

A. Making a temporary slide

el =3

Fig. 23.1 : (o) Correct way
of holding the
micliTial
bl Correct weyy — f.
of holding the
razor hbiande: "
Friit) i
{¢] culling Lhe
sorhion

. Cut a tender stem of any of the above-mentioned planis

into bits of about 3 cm length and place them in waler,

Hold a plece between the thumb and [orefinger in your
left hand as shown in Fig. 23.1 (a).

Pass a wei blade across the siem in quick moltion so
as lo gel a thin, unbroken, clreular cross section of
the material [Fig. 23.1 (b) and (cl].

Repeal the process to gel aboul fifleen transverse
sections of the material.

Transfer the sections (o a pelrt dish conlaining waler.
Selecl a thin, transparent sectlon and with a brush
transfer i to a drop of waler laken on a slide. Add
three drops ol dilute safranin staln solutlon o the
seclon and leave IL for about five minules,

Blot the excess stain, Add three drops of dilute
ghycerine on the stained section. Place a cover slip on
il. Focus It under the low power of microscope and
observe the section.

Now focus the section under high power and observe
again. Note and record your observallons.

Staring from the oulermaost layer, locate the epidermis,
cortex and vascular tissues [Fig, 23.2(a) and (b)).
compare Lhe layers with the diagram in the chart.

Y. In the layers of cells beginning from epldermis, observe the following

features-

a Cell wall thin/thick:
b. Arrangement compacl /loose;

c. Shape of cell circular/oval frectangular/polygonal:
d. Intercellular spaces  present/absent;
e Lumen [cell cavity)  small/large;

L Nucleus present/absent;
g Staming of cell wall  deeply stained /mildly stained/no
stain; and
h. Cyloplasm: present fabsent

10. Hecord your ob

servations in the g@iven tabular column.



Fig. 23.2 : (a) Parenchyma; and b sclerenchypma

(OBSERVATIONS ®\

'8 Cell wenll

b Arrangement i
e Shape af cell

d. Interceflular spaces

[ Ligimen

; i

£ Staming of wall

g Cytoplasm

REsurts AnD Discussion ?

Parenchyma lissue is ithe most abundant (ype of tissue in planis. It forms
the major bulk of stem, roots, leaves, [rlls and seeds. The Ussue 1S
composed of living cells, with vartous shapes, sizes and lunctions. The
cells provide mechanical support 1o the plant body. The parenchyma also
acls as a storage Ussue for [ood, alr and waler, Cells of sclerenchyma Ussue
are higly lgnified with very thick cell walls and obliterated lumen. Cells
are usually elongated and polygonal in shape In cross-section. The (issue
provides the mechanical support and 1s found below the epldermis and
around Lhe vascular bundles.
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PRECAUTIONS Qy

*  For secUoning, select sofl, tender herbaceous siem only. Avold siems
that are hard and woody,

®* Take care nol lo Injure your fAnger while seclloning,

®  Always keep the plant matertals and sectlons In waler.

® Use dilule safranin stain solutlon.

® The lrachea and tracheids of xylem Ussue appear lo be very much
simllar to sclerenchyma and may be erroneously identiflied as
sclerenchyma tissue. Xylem is always confined to the vascular bundle
and 1s generally not seen in the cortex or pith,

NoT1E FOR THE TEACHER

= Fealures of parenchyma and sclerenchyma are given below flor
purpose of thelr identification

Parenchyma

s Parenchyma constitutes the major type of tissue in planis.

* VParenchyma cells have very thin walls, may be circular,
rectangular, oval or polygonal In shape, loosely arranged In mosl
cases with intercellular spaces beitween cells. In some plants
intercellular spaces are absent and the cells are compactly

arranged.
« Farenchyma is composed of ving cells with large internal space

(lumen). Under the high power of microscope nucleus may be
visible.

« Epidermis, cortex and pith are essentially composed ol
parenchyma tissue.

Sclerenchyma

= Sclerenchyma cells are generally found below the epidermis or
Just above the vascular bundles.

* The cells have very Lhick walls and they stain deep red when
statned with safranin

* Lumen is reduced and there is no nucleus [Fig. 25_3(bj|.

s (Cells are generally elongated In vertical section and polvgonal In
cross section; compactly arranged without any intercellular spaces.
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QUESTIONS

In the transverse sectlon of slem which tssue occuples larper
space-parenchyma or sclerenchyma®

Draw an oulline of the section of siem and tndicate the reglons
where parenchyma and sclerenchyma are siluated.

Which ussue, when matured, has dead cells?
Mention the main functon of sclerenchyma tissue?

You can bile frults like guava, grapes, banana etc. bul nol a plece
of wood, Why?
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Experiment 24

Aam [@]

To identify and study sirtated muscle fibre and nerve fibre in animals.

THEORY g

Animal body 18 made up of groups of similar cells which perform
specilic functon. Such groups of identical cells are called tissues. There
are four basic types of issues: epithelial, connective, muscular, and neural.
These Ussues vary from each other not only in their structure but also in
their functions.

MaTteriALs REQUIRED

Permanent slides of sirated muscle fibre and nerve fibre, charls of
animal Ussues with stralled muscle fibre and nerve cell [neuron), and

compound microscope,

FRUEEDURE E

. Place a permanent slide of stralled muscle ibre under a compound
microscope,

2. Observe it first under low power and then under high power. Do you

see an alternate arrangement of dark and light bands? Do you also
find some nuclei along the fbre?
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3. [dentlfy the Ussues with the help of charts. Draw diagrams of the
Ussues as seen under the microscope.

4. Replace the permanent slide of stralted muscle fibre by the permanent
slide of a nerve fibre. Identify different parts of a cell with the help of
charis. Draw diagrams.

OBSERVATIONS ®\ Dtk s

Striated Muscle Fibre - Under high magnification. the Nucleus light bands
fibre shows the presence of aliernate arrangement
of dark and light bands (Fig. 24.1). The dark bands represent
thick filaments and the light bands represent thin filamenis.
Many nuclel are also observed along the fibre resuliing from
the fusion of many muscle cells. Such a condition is called
syncyflum. Cells of the tissue are long, cylindrical, non-
ltapering and unbranched. - =
Nerve Fibres - Under high magnification, the nerve fibre Fig 24.1 : A sirioled muiscle
shows nerve cells which have three paris: a cell body, Jitire
dendrites, and axon, The axon may or may nol be
surrounded by myelin sheath (Pg. 24.2),

Resurts AND Discussion ?

11ssues are organtsed In a specific proportion and pattern BIP”:
to form different organs, Muscular tissue plays an important Nucd

tole in all the movements of body parts and also in cat t:ﬂ:"s
locomotion. It consisis of different types of muscle fibres, -
such as (I} striated, ) smooth, and () cardiac muscle ial
fibres, The sinated muscle fibres work according to our
will (voluniary) and get tred (fatigued] when overworked.
The funcuoning of smooth and cardiac muscle libres are
ool under our conbrol (Involuntary),

Neural tssue controls the body’s responstveness Lo
changing conditions wilthin and outside the body. The
function of neural tissue is to allow communication between
different parts of the body. It is composed of neurons, which
transmil impulses. The neural tissues of an organism form
ILis nervous sysiem. The nervous sysiem includes the brain,
spinal cord, and nerves. Neural Hssue is made ol nerve
cells which are distinctly characterised by the axon of the
cell thal sends nerve impulse to the next cell. (bl Myclinated
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QUESTIONS

¢  Whal are the features of stfated muscle Nbre? Where do we find
these in our body?

+  Menton the luncilon of skelelal muscles in our body,
«  Whal are the fealures observed In a neuron?
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Experiment

am [@]

To study the characteristes ol Splrogyra. Agaricus, moss, lern, Plinus and
an anglosperm plant

THEORY é

We know thal plants of different groups exhibit different characteristics.
Thallophytes, bryophyies, pleridophyies, gymnosperms, and anglosperns
are the live major groups of plants. This classification 15 essentlally baseqd
on Lhe structure of thetr bodies and methods of reproduction. Thallophytes
have the simplest structure. The plani body becomes more complex from
bryophyies onwards, and reaches 1is highesi complexity in angiosperms.

MaTerIALS REQUIRED

Permanent slides of Spirogyra, specimen of Agaricus, moss, fern, Pinus,
and an anglosperm such as Petunia, balsam, Amaranthus, Chenopodium,
Iridax or other locally avaitlable plants, compound micTuscope,

PRDEEDURE -

. Observe the permanent slide of Spirogyra under low power of
microscope and record your observalions. Draw the diagram of
Spirogym and label the paris.

2. Likewise, observe and record the characters of Agaricus, moss, [ern.,
Pinus and an anglosperm plant. Draw their diagrams.
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OBSERVATIONS ®\

Observe and record the fealures ol Spirogyra and Agaricus in Table 1. For
other malertals (that 1s Moss, fern. Pinus, and anglosperm) record you
observations in Table 2.

Table 1: Observatlons of the general leatures of Spirogyra and
Agarius (edible mushroom)

presentjabsent
Leal: present/abseni
Rhzokds: present /absent

Hﬁlh‘buljrﬂl:hm

Table 2: Observatlons ofl the general lealures of moss, lern,

Pinus, and anglosperm

L

B
Wy
H,
o,
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Genernl characteristics of all the spectmens are given below for the
purpose of identification.

Spirogyra (Fig. 25.1)

*  The plant body 1s fllamentous, unbranched and made up of
cviindrical cells placed one above Lhe olher.

=  Cells are longer with one or two spiral ribbon shaped chloroplasts.
*  [Kach cell has a single large nuclens and a vacuole.

Agaricus (Fig. 25.2)

Chloropkst

Fig. 25.1 : Spirogyra Fig. 25.2 : Agaricus

*  We generally see a frulting body of Agaricus.
= It 1s macroscopie and Meshy.

= A mature fruiting body 1s divided into a stalk and an umbreila
like cap called pileus.

= A ring llke membranous structure [annulus) 1s altached al the
base of the stalk

‘The cap on s lower side has gills which bear spores.
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Moss (Fig. 25.3)

*  The thallus 1s aboul three to Ove cm long,. dilferentiated Into
central axis, leaves, and root-llke struclures (called rhizolds).

* The central axis is erect, branched or unbranched.

*  Tiny Oal green leaves are arranged spirally on the stem.

=  Rhizolds are long and muliiseptate and are present at the base of
the central axis,

Haclils
Capsule

(Pinmules|

Lirnf like
EiMIciures

Ceniral axis

] :-.': -"""I‘ [Hhlmme]
ol Alm-——_ Adventitious
Foots
Fig. 25.3 : Moss Fig. 25.4 : Fern

Fern (Fig. 25.4)

*  The plant body is well differentiated into root, stem and leaves,

=  Slem i1s shorl. stout and underground.

* From the adventitous buds on the stem arise large, compound
leaves. Leaflets are small and arranged on either side of
the rachis.

*  Clusters ol adveniitous roots ardse from the underside of the stem
near each node.

Pinus (Fig. 25.5)
* Hnus is a lree with stem, leaves and roots.

=  Stem Is hard, woody and has branches bearing scaly and needle-
like leaves and cones.

#=  Male and lemale cones are Lhe reproduciive organs.
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= Male cones are small and tender: female cones are large and
woody when malure.

Angiospermic Plant (Fig. 25.6)

* The plant body is divided inito roots, stem, and leaves.
=  BSlem bears distinet nodes and Internodes.

* Leaves arise from nodes.

=  Planis bear fowers amd frulds,

* Roots may be ol fibrous {monocot planis) or tap-roots (dicot
planis),

fal {1

Fig. 26.5 : fa) Male cone of Pinus; (bl Female Fig. 25.6 : An Anglosperm
core of Pinus (not (o the scale)

QUESTIONS

«  Why is a Spirogyra plant green in colour?
+ Name two functions that are common Lo roots and rinzolds?

¢  Whalt do the cones In pine represent?
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Experiment

™ ©

I'o prepare herbarium sheel of a flowering planl.

1 HEORY é

Herbarium sheets are generally prepared by bolanisis and stored
systemalically in a laboratory for an immediate reference. Il consisis of a
thick while sheel of a specific dimension on which a dned planl specimen
I1s mounted. The mounted specimen must have leaves, lowers and ruils
joptional). Only one plani specimen 1s mounted on a herbarium sheel.
Herbarium sheets have o be carefully preserved (o prevent insect
infestation. The term Herbarnum refers Lo the place (such as a laboratory)
where herbarum sheets are preserved systematiclly and are made avallable
lor reference.

M aTeriaLs REQUIRED

Plant specimen or a twig of a plant (20 - 25 cm long] with leaves and
flowers, a thick whiie sheet (card sheet) of dimension 40 x 28 cm,
old news papers or bloiting sheets, adhesive, lield press with a long
rope or a heavy mass (such as a brick or a book), sewing needle,
and thread.




Name of the plant

Mace of collochion

i of enllortion

Mame of the student

Fig. 26.1 ;: A sampile herbarivm sheel

The Wordded Liine
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ProcCEDURE [h':

1. Collect a plant or a twig with leaves and llowers.

2. Place it inside the folds of a newspaper (or a bloiting sheet) and spread
the leaves and flowers gently withoul damaging them.

3. Turn one of the leaves so thal its ventral surface faces upwards.

4. Cover the plant with the olher hall of the newspaper: place a few
more sheels containing planis and a few newspaper sheels one above
the other and keep a heavy mass (such as a brick or a book) on the
plle. If a field press s avallable, the sheets of newspaper contalning
plant specimen may be stacked one above the other and the Neld
press should be tied tghtly using a long rope.

5. Next day. transfer the plant to a fresh set of dry newspapers and repeat
step 4.

6. Repeal this process [or four to five days ull the plant becomes dry.

Smear a small quantity ol adhesive al a few places on the slem or

branches and leaves. Mount the plant on the card sheet as shown in

Fg 26.1,

H. Stch the twig or stem al a few places using a sewing needle and thread.

9. Keep this sheet in a dry newspaper (or a blotting sheet). Keep the heavy
mass on the newspaper lor iwo o three hours (o allow Lthe dried plant
1o stick (o the card sheel.

10. At the bottom righl corner. wrile your name, name of planl, place and
date of collection. Now the berbarium sheet Is ready (Fig. 26.1).

=~

PRECAUTIONS ";

* Do nol prepare herbarium sheels of agqualic plants, succulenis and
plants with thorns. (Why?)

# Select plants with small leaves and Nowers as they are easier to handle,

»  Spreading the differernt parts of plant on newspaper sheet has Lo be
done very carefully before pressing them using a heavy mass,

» Mount the plani specimen after all the molsture and waler has been
completely removed from the plant.

« Apply a small quaniity ol the adhesive only at a [ew places on the
herbartum sheel. Use of cellophane adhestve tape to stick the plant on
the herbartum sheet must be avoided.

NOTE FOR THE TEACHER

* Frofessional herbartum keepers treat plants with | per cent mercuric
chloride or 4 per cent lormalin before mounting them on the
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herbarium sheel. This process 18 called polsoning the spectmen.
As these chemlcals are dangerous, and keeping in mind the age ol
studenis, this slep has nol been mentioned in the procedure here.
Fumiganis and naphthalene balls are placed in the cupboards where
herbarium sheeis are siored io prevent insect atlack.

Studenis may also be advised Lo find Information about any five
important internalional and nattonal herbaria. They may also be

encouraged to use Internel or magazines or other information
sources for this purpose.

QUESTIONS

Ld

What are the advantages ol a herbartum sheet?
Why are waler planis not suliable for preparing herbarium sheets?

Why are plants treated with mercuric chloride or formalin before
mounting on the herbarium sheet?

What 1s the difference between a Herbanum and a herbarium
sheet?
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A [@]

To study Lhe [eatures and draw diagrams ol earlhworm, cockroach, bony
fish and bird.

THEORY é

Antmals are variously adapled to diferent kinds of habitatl and environment,
Adaptation 1s an Inherent quality of Iving organisms which enable them Lo
survive In specific habitals. Adaplation of organisms are due o certain
modificattons thal are observed In the organisms at (the morphological,
anatomical as well as physiological levels, In this experiment, lour
viganisms are conslidered for Lthe study. For each organism,
characteristics of the phylum to which Il belongs Lo and a few adaplive
features are studied and correlated with the habitat (or environment)
in which they live.

MaATERIALS REQUIRED

Preserved specimens of earthworm. cockroach, bony fish, a stulfed bird,
charis showing detailed diagrams of animals under siudy, and a hand
lens.

PrOCEDURE E J

1. Observe the given specimens and for each specimen, record one
specific feature ol the group (phylum /class) to which it belongs.
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2. Wrile down one adapiive leature of each spectmen with reference to
its habitat.

J. Draw diagrams ol the specimens, using the chartis). Idenuly the
various paris of organisms observed.

OBSERVATIONS ®\

Table 1
(SLNo.  Orgamism  Phylum/Class m M e | T
I Earifwor
2 Cockroach
Bony fish
4 Hird

Based on your observations, record some more l[eatures of the specimens
[at least five for each specimen).

Tahble 2

PV B

NOTE FOR THE 1 EACHER

Some characteristic features of the phylum (or class) and adaptive
leaiures of organisms are given for easy identification.
» Earthworm (Phylum: Annelida)

Specific feature of the phylum - Body surface 1s characterised by
distincl annular segments or melameres: body 15 not differentiated.

Adaptive features — Molst and slimy skin, presence of clitellum
(merger of 14 - 17 metameric segments).

101
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* Cockroach (Phylum: Arthropoda; Class: Insecia)
Spectfic feature of the class — Segmenied body; jointed appendages
with three pairs of legs.
Adaptive feature - Nocturnal habit; body Is covered by chitinous
cuticle which ts impervious to water; spiracles are present on the
lateral sides of body lor respiration.

= Bony fish [Phylum: Chordata; Class: Pisces)
Specific feature of the phylum - Presence of nolochord.

Specific feature of the class - Presence of [our pairs of gills covered
by an operculum: and presence of fins.

Adaplive feature — They possess a sireamlined body for minimum
resistance to waler while swimming. Presence of alr bladder helps

in their buoyancy.
= Bird (Phylum: Chordata; Class: Aves)
Specific feature of the phyvlum - Presence of notochord.
Specific feature of the class - Forelimbs are modified into wings.

Adaplive leature — Boal shaped body: presence ol feathers; bones
are hollow with air cavities (to reduce the mass).

Cliellum

Mrinmeres

RS

il id)

Fig. 27.1 : (a} Anearthuworm (bl A cockroacty ol A bony fish; and @) A Dird



The Vorded Livine |

APPLICATIONS

-

Earthworms are known as ‘Farmer's Friend” because of their role in
enhancing the fertility of soil. As they burrow into the soil, they ingest
soll along with the viganic matter present in Il They excrete the saoe
soll and bring it on the top as casis. This way, Il Is able to loosen the
soll. Earthworms are also used to prepare vermicompost that 1s used
as manure Lo enhance the fertility of soil.

QUESTIONS

Name the phyla o which earibworm. cockroach, bony fish, and
bird belong.

Whal 18 an adapiation?

In which body segments of an eartbrworm is the clitellom found?
How does a cockroach adapl itsell (o a wide range of hablials?

Mention two adaptive characters of a bony fish besides the
possession of a streamlined body and air bladder.

Feathers are an adaptive feature of birds. How are they helpiul to
them?

103
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Experiment

A [@]

To compare Lthe external [ealures of monocol and dicot plants.

-
1T HEORY ‘ﬁ--"'i

Anglosperms or lowering planis are the most dominant plants on the earth,
They are divided Into two major groups, namely monocols and dicols. Seeds
ol monocots, as the name suggests, have one colyledon and those of dicols
have (wo, Besldes this major difference, there are many other distinet
differences in their morphological and anatomical features. Such leatures
enable us lo differentiate between monocols and dicots even when Uheir
seeds are nol avallable o check the number of colyledons. In this
expertment, we Intend 1o make a comparison of external features of monocol
and dicol planis.

MaTteriALS REQUIRED

Planis of Hibiscus/rose/Petunia/pea and grass/maize /bamboo/lly/
Chlerophytum/any other ornamental herb with flowers and maits, simple
or dissecting microscope, a hand lens, slide, cover slip, and a razor blade,

PROCEDURE E

1. ¥rom the list given above, select a dicot and a monocot plant with
roots, leaves, flowers, and fruits.
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Observe the differences in the external features of stem, leaf, rools,
flowers, and seeds. To study the rool system, wash the roots carefully
and spread them on a sheet of paper and study their nature.

aludy the leaves for thelr shape and venation,

Carefully observe the flower and identify the different floral parts.
Count the number of sepals, petals and stamens in the flower. Take a
transverse section of ovary and conmt the mmmber of carpels.

Remove the seed coal and count the number of colyledons.

Note down your observations; draw diagrams of all the paris you have
studied.

Fig. 28.1 :ja) A monocot plant; and (b} a dicot plond

fa ]

Fig. 28.2 : fo) A monoood leay shouning paraliel veration: amd
ik} A dicot leaf showing reticulale penation
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fal i

Fig. 28.3 : ia) A monocol flower and () A dicot flower

foud 1]

e i)

Fig. 28.5 ; Ial A secd with one colyledon and i a seod with oo oslipledons
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(OBSERVATIONS ®\

Some Important features that distingutsh a monocol and a dicot plant are
listed In the table given below. You may observe some more lealures of
difference between them. Record your observatlons.

SLNo  Feature ‘Monocol  Dicol
Rowls: Nibwous/Lap root

Leal shape: broad fmmrrow

Leal venaiion: parallel /reticulate

Floral parts: muliiple of 3 or 5

Sepals: number @l colour

Petnls: mumber and colour

Stamer: muimber

Pstil: mumber of carpeds

Cotyledon; one or fwo

B

= R -

Resurts anp Discussion ?

* The sindy reveals many diflerences between dicol and monocol plants.
The distinclive leatures are consisiently seen in most other planis

belonging to these groups.

QUESTIONS

= How do we differentiate betwen flbrous rool system and
tap-root system?

« A plant has leaves with reticulaie venallon and Moral parls
consisting of 5 sepals, 5 petals, 5 stamens, and 5 carpels. In
which group ol ang@losperms would you place this plant? Give
I Ea S,

* In a plant, name two features which you would examine to
calegorise it Into a monocot or a dicot plant.

= Do all Nowers have all the floral parts? Explore.
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Experiment

An [@]

To study Lhe life cyele of a mosquilo.

1 HEORY E

Lile cyele of a mosguilo passes through several slages. Each slage
I1s morphologically distincl. Even their habilal differs with the adull
being aertal and the earlier siages being aguatic. Though there are
many specles ol mosquiloes, their life cycles, more or less, exhibil
common features,

MATERIALS REQUIRED

Chart showing the lile cycle ol a mosquito and /for museum specimen ol
stages in the life cycle, permanent slides, and compound microscope.

PROCEDURE

1. Observe the chart carefully and note the different stages in the
e cycle.

Recall /discuss the characleristics of each stage.

Draw diagrams of all the stages.
Observe Lhe preserved speciemen and name the stages.

Ll
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Fig. 29.1 : Stages in the life oycle of a mosquito

DiscussioN

The eggs of varlous species of mosquito are deposited on stagnani waler
bodies ke ponds, diiches, cess pools, lakes elc. Any container with
siagnant water is a potential breeding place for mosquitoes,

The larvae hatch out from the eggs within a lew hours and begin
feeding on decaying plant maiter. They lloal on the surface of water and
breath through a specialised stphon tube. The larval stage lasts for a
few days during which several layers of skin are shed. This stage lasts
for a few days to a few weeks, The larval stage 1s followed by the pupal
stage.

Pupae do not feed but gradually metamorphose or change into adults.
Pupal stage lasis for a few days. From the pupa an adull mosquito
emerges. Before the adult starts flylng il resis for a few days during
which its outer cuticle hardens.

Alter about a week, adult female mosguito begins searching for a
host. It generally feeds on blood, which is a rich source of protein that
is helpiul o make a fresh batch of eggs, Eggs are deposiied on or near
water. The male mosquito does not seek a blood meal, but prefers a
sugar meal which il obiains by feeding on the neciar of llowers. The
female adulis also feed on nectar in beiween blood meals. Aduli
mosquitoes live for several weeks,
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NOTE FOR THE TEACHER

* The mosquito goes through four distinet stages during its life cycle
(Fig. 29.1)-

[t} egg: deposiled in water; hatches in water;

() larva [plural; larvae): ives on the surface of waler; moulls several
mes.;

(it]] pupa [plural: pupae): A slage just prior to the adull stage: pupae
do not feed; and

(tv] adult emerges from the pupae, body parls harden and staris
flying.

* HPermanent slides of different stages in the life cycle of a mosquito

may be forussed under a compound microscope and shown (o the

sindents. This will enable siudents (o have a betier understanding

of life cycle of a mosquito.

QUESTIONS

= Why is il Imporiant to study the life cycle of mosguiio?

= Al which stage in the e cycle of a mosquito, mouliing lakes place?
= Why does only the female mosqullo require a blood meal?

* Whal are the condittons thal are helpful for breeding of mosquitoes?
* Suggest three measures to check the breeding of mosquitoes.

110



The Vorded Livine |

am [@]

To study the life cycle of malarial parasile.

1 HEORY

Flasmodium 1s commonly called the malaral parasite. The lile cycle of
Plasmodium 15 complex and involves two hosts, human being and a
masquito. Plasmodium completes 1ls sexual cycle in mosquilo and asexual
cvele In human betng. When female Anopheles mosquilo infected with the
parasite bites a healthy human. infective sporozoites are Injected into the
human blood stream causing the dreaded disease malara. The mosquiio
whilch transmiis the malanal parastie 1s called the vector.

MaTerIALS REQUIRED

A chart showing the life cycle of malarial parasite, permanent slides of
malarial parasiie, and compound microscope,

PROCEDURE |E

1. Study the chart and carefully note dowm the different stages of the
life cycle of Plasmodium beginning with the mosquito bite.

2. Draw a llow charl of different stages of life cyvele.

m
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gnmetocyte ‘
Fig. 30.1 : Life cycle of malaral parasite

DiscussioN

There are aboul four hundred and thrity five known specles of
Anopheles. Aboul thirty to forty of them are vectors of malarial parasite.
The species of Mlasmodium which are known to cause malaria are
Flasmodium vipax, V. jalciparum, V. malariae and P, ovale. O these, P
Jalciparum 1s considered the most deadly species,

Symploms of malarial infection Include chills, lever, sweals, headaches,
nausea, vomiung, weakness and body aches. Symploms spectilc (o
Plasmodium falciparum are Jaundice, swollen Hver and very rapld
breathing. Complications thal may accompany severily of disease are
irregular breathing, accumulation of Muid In lungs, anaemila,
behavioural abnormalities Il infectlon réaches the brain, abnormalities
in blood coagulation and cardiac problems.

The infection can be confirmed by pathological tests thal involve
microscoplc examination of blood smears, RDT (Raptld Dignostic Test)
and other tests,

Drugs adminisiered to treatl patients with malaria Invarably contain
gquinine as the active Ingredientl.

NOTE FOR THE 1 EACHER

The e cycle of malarial parastie s completed through the [ollowing stages—

* When a mosquito infected with the malarial parasiie biies a healthy
human, Lhe slender malarial parasiic cells (sporozolies) are Injecied
Inio the human bloodstream (see A in Fig. 30.1).



Within thirty minutes, the parasite invades the human liver through
the blood and lymphatic system. It infects the lver cells
(hepatocytes), where it multtplies producing thousands of parasitic
cells within a week (See B in Fig. 30.1).

The parasitic cells re-enter the blood stream and Infect red hlood
cells [see C in Fig. 30.1).

They grow in the red blood cells and undergo another phase of
multiplication, eventually cansing rupture of red blood cells and
releasing more parasitic cells along with their toxins, This leads to
manifesiation of symploms of malarta like chills and fever (see D
in Fig. 30.1).

Some parasilic cells form gamelocyles (sex cells). These are of two
types: (1) male gametocytes and () lemale gametocytes [see E In
Fig. 30.1).

When another mosquiio bites the infected human, It ingests the
sporozolles along with blood (see F in Fig. 30.1).

In the stomach of mosquito {midgut), the gametocytes mature and
fertilization cccurs resuliing in the formation of zygote. Zygole
develops an outer covering and becomes the pocysi. Within the
oocysl thousands of sporvzoiles are formed. The oocysts rupture
and release the sporozoites into the body cavity from where they

migrate to the saltvary glands of mosquito (see G in Fig. 30.1).
When this mosquito bites another human, along with the saliva
the parasiles are injected and the life eyele continues.

Permanent slide of blood smear of persons suffering from malaria
can be shown to the siudents.

(QUESTIONS

What are the dillerentl species ol malarial parasile thal cause
malanay

When do the symptoms of malaria such as fever and chills appear?
When a mosquilo bites a person Infected with Plasmocdium, which
stage of the parasite will the mosquilo Ingest?

How does the malarial parasile reproduce in the red blood cells?
Why are people suffering rom malaria anaemic?
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