| ntroduction

Asinany other science subject, practicalshave animportant rolein Biology too. The
purpose of teaching biology isnot only to acquaint thelearner with biological terms, facts,
conceptsand principlesbut also to prepare him/her to understand these conceptsby doing
exercisesreating to them. Self experience not only eliminates doubtsand misbeliefsin
one' smind but a so generatesan interest in the subject. The present practical coursethus
consderspractica work asanintegra part of thebiology curriculum at Senior Secondary
stage.

1. THEOBJECTIVESOFBIOLOGY PRACTICALS

The objectives of biology practicalsareto:

o developpractical skill for better understanding through first hand experience;

e demonstratethe principlescovered inthetheory;

® develop observationa skill intheform of identifying and locating desired partsin
specimen;

e develop manipulativeskillsinarranging and handling the apparatus and i nstruments
and taking readings on them;

e collect material and to mount it and to devel op skill in preserving biological material
and specimens;

e draw, label and record experimental resultsand interpret them;
Through practical work, not only the theoretical conceptsaretested but alsoit trains
you inthe scientific method.

2. THE FORMAT OF THIS MANUAL

Theexercisespresented inthismanual areintheform of self-instructional materia. Each
exerciseinthemanual hasthefollowing format:

1. Aim: It defines the scope of the exercise.
2. Introduction : It describes the purpose of the experiment.

3. Objectives: The objective of an experiment givesyou an ideaabout the skillsand
knowledgeto be devel oped after performing that experiment.
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What you should know : It highlights the concepts and background knowledge
relating to the experiment, which should be known to you in order to perform the
experiment inameaningful manner.

Materialsrequired: Listed various materials, apparatus etc. required to carry out
theexercise.

How to proceed : It includes the steps to perform an experiment in a sequential
manner.

Precautions: The precautionsto be taken in carrying out the exercise are listed
here. Any specific precaution wherever necessary islisted at therelevant step of the
exercise.

Observation and Documentation : A detailed format of observations, step by step
and their recording isgiven in observation and documentation. An effort has been
made to adopt a self-interactive method of recording these observations.

Diagrams, wherever necessary, aregivenin each exerciseand it isadvisablethat the
students should compare the diagrams with the actual one as seen in the slide/
specimen etc.

10. For the teacher : The teacher will help you to perform an experiment.

3. HOW TO USE THISMANUAL
Thismanual consistsof thefollowing parts:

[lustrative step-by-step instructionsfor doing the practical .

Worksheetsfor recording observations and answering related questions.

Usethe manual in the following way for performing the practicals.

1

Read the aim of the experiment carefully. Try to understand what isrequired to be
done.

Get ready by collecting al materialsrequired for the.exercise.

Read the instructions given in the procedure step by step and keep following the
ingructions

Wherever “observe’ comes, carry out the observation and fill up the observations
inthe space provided for observations and documentation or in your notebook. The
sequence of different observations is indicated by numbers 1,2,3 etc. Record
observationsin the correct sequence. Try noting down the observationsthen and there
instead of doing it later. Draw the diagrams asyou actually seethem. Only the part
of the specimen should be drawn which is asked for.

Apart fromthe general precautionsto betaken whileworkinginalaboratory also
follow the precautions given either at the end or in between theinstruction stepsfor
each practical within box. Do not avoid these precautionsif you want better results
asthey arevery specific for the particular experiment.
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6. Completetheworksheet for each experiment. You will find that the worksheet is
based on your observationsand a so on the theoretical knowledgewhich you have
studied in the study material.

7. Referenceof thebookshasbeen given wherever necessary. After doing thepracticals
you may go back and study the book once again for better understanding.

8. Keep your record book neat and clean asit is an important material for practical
examination. Three marksare allocated for keeping proper records of practicals.

9. Donot forget to carry your manual with you when you go for the practical work.

Onceagain the stepsinvolvedin performing apractical arelisted below inthe chart
to help you do the practicals.

Readingtructions ——— Followeach —— Make
carefully step observations

Getitevaluated «— Complete «—— Notedown all
worksheet obsarvations

Prepare a Record Book

4. SAFETY IN THE LABORATORY (DO’SAND DON‘TYS)

The following precautions and care should be taken while working in the biology
laboratory :

()  Thestudentsshould be well aware of the exercisethey are going to performin
thelaboratory.

(i)  Theinstruments, glassware and any other equipment should be kept clean at its
proper place before and after its use.

(i)  The microscope and other delicate instruments should be handled gently and
properly and should be atleast 5 inches from the edge of the table to avoid its
knocking off accidently.

(iv) Do not throw any broken glasswarein the sink. It should be thrown in the dust
bin.

(v)  Whenever working with the sharp instrument as blade/scal pel etc, be careful not
to cut or puncture your skin.

(vi) Do notinhale, never taste or apply stain or any chemical asit may harm.

(vii) Never eat inthelaboratory to avoid infection.
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5. MAINTENANCE OF RECORD BOOK

We hopeyou will follow theinstructionslisted in each experiment while performing it
and record your observationsin your notebook. You may usefollowing stylefor writing
the exercise in your record book.

Notes Aim of theexercise.

e Materialsand method used for performing the exercise.
e Procedurefollowed.

® Observationswhichyou made during performing the exercise and diagram wherever
asked.

e Precautionstaken during experimentation.

6. SCHEME OF PRACTICAL EXAMINATION

Therewill beapractical examination of three hoursduration carrying 20 marks. The
distribution of marksisasfollows:

()  Performinganexperiment 4 marks

(i)  Submitting aproject report 3 marks

(i)  Identification of given samples 4 marks
(4 samples)

(iv)  Preparingmounts 3 marks

(v) Maintenance of Record Book 3 marks

(vi) VivaVoce 3 marks
Tota 20 marks
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SOME COMMON INSTRUMENTS

Thereare someinstruments,which youwill usefrequently whileworking inthelaboratory.
One of these isthe compound microscope.

(i) Compound Microscope

K now your microscope

It isanindispensableinstrument in aBiology laboratory. Study the diagram of the
microscope and compare it with an actual onein the laboratory.

BIOLOGY

Eye-Piece : Contains lenses to increase
magnification.

Body Tube : Holds lenses of eyepiece and
objectives at proper working distance from each
other.

Arm : Supports body tube and coarse adjustment.

Nose-Piece : Permits interchange of low and high
powered objectives.

Coarse Adjustment : Moves body tube up and
down to the correct distance from the specimen
for focussing the object.

Objective : Contains lenses of different
magnification as 10X, 40X etc.

Sage : Supports dlide over hole that admits light
from mirror bel ow.

Diaphragm : Regulates amount of light passing
through the specimen.

Sage Clips: Hold dlide firmly in place.
Base: Firm support bearing weight of microscope.

Mirror : Reflectslight upward through diaphragm
and hole in stage.

Fine Adjustment : Permits exact focussing by
moving stage or body tube up or down very
dightly.

Inclination Joint : Permitstilting to adjust theeye
level.
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Using the microscope

Always use both handswhen carrying the microscope, one hand beneath the base
and the other holding the arm of the microscopein an upright position to be check.
Walk, holding the microscope close to your body.

Set themicroscope at least 5inchesfrom the edge of thetableto avoiditsknocking
off accidently.

Always clean the lenses and mirror of the microscope with the lens paper/ cloth.
Otherwise there might be scratches on them.

Adjust themirror by slightly tilting it and by seeing through the eye piece so that
sufficient light enters the microscope when you view under low magnification
objectives.

Place the prepared slide directly over the hole in the stage.

Secure the slide on the stage with the stage clipsto prevent accidental movement
of thedlide.

L ook through the eye piece and dowly bring thelow magnification objectivetowards
thematerial by using the coarse adjustment until the specimen comesinto view.

To changeto high power, rotate the nose-piece to bring the high power objective
in position (taking precaution that the body tube does not move up or down).

L ook through theeye piece, if thelight isinsufficient, open out thedigphragm dightly.

Gently raisethe objective by using fine adjustment. If theimage worsenswithout
improving, start lowering the objective by the samefine adjustment. (Do not use
coar seadjustment whileviewingunder high power). By gently moving up and
down you will be able to get a clear focus.

Whileremoving the lidefrom the stage rel ease the spring clips. Do not allow the
stage clips to extend out of the stage.

When work getsover, rotate nose piece such that the objective lensisnot over the
holein the stage.

When not in use keep it covered by a polythene cover and/or lock it in its box.

(i) A simple hand lens

e Containsasingledouble convex =,
lens mounted on ahandle. f.f -\\‘x.
f I — -
e Can magnify things four to five .|, ..lj'-f-::'—:—-_—-_
times H"h‘n__ S

o Usedfor smaller magnification.
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(iii)

(iv) Fine scissors
e Usedfor cutting.
EIJ%
(v) A pair of forceps
e Used for picking up very thin
dicesor material. M——
(vi) Fine needles
e Used for (i) adjusting sample/
teasng any biological materid on
. . . . _‘_-_‘_‘_\_
aglassdidewithout touching it, == S
(i1) placing the cover dlip onthe
dide.
(vii) Finehair brush
e Mainly used for transferring o
material for mountingonthesides A~ ———
(vii) Spatula
e Used to pick up solid chemicals. C:_—_:::)
GLASSWARE
(i) Adropper
e Used for (i) putting adrop of liquid on the
dide.
(i) Plain glass dides
e Usedfor preparing temporary or permanent »
e
BIOLOGY

Scalpd

e Works like a knife, used to cut
out thin slicesand pesl.
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(i) Cover dlips (Very thin glass cover)

e Usedfor coveringthemateria placed onglass f":ﬂ'}
7,

slide to be observed under the microscope.
Thisprotectsthe objectivelens.

— )

(iv) Petridish
e |sashallow dish often with a cover.
e Used for soaking specimen for the
purpose of preservation, staining etc.
Also used to keep amedium onwhich

bacteria or small organisms may be
cultured.

(v) Beaker

o Availableinvarioussizeslike 100 ml and 250
ml etc.

e Usedfor preparing and storing chemicalsand
performing experiments.

(vi) Flask | l\
e A bottlewith anarrow neck used in thelaboratory { \

for performing experiments (keeping solution, for / Hx
heating solution etc). @

(vii) Funnél

e Available in various sizes i.e. in different
diameter of the mouth of thefunnel.

e Used during filtration of solutions.
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(viii) Pipette
e A dender graduated glasstubefor measuring
and transferring known volumeof liquid.
AT —
___-b""b.__-—-—-_f._
P,
-_.-". "I
(ix) Spirit lamp or Bunsen burner |u'j
e Used for heating. It should be extinguished il g
immediately after use. A
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Exercise 2

Preparing Sained Glycerine Mounts

Epidermal pedl of onion

Sguamous epithelium from human cheek cells.
Epidermal peel of leaf to observe stomata
Xylem and phloem from cucurbitastem

Striated musclefibres (cockroach)
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21 PREPARATION OF TEMPORARY MOUNT OF ONION PEEL TO
OBSERVE AND STUDY EPIDERMAL CELLS

Anonion ped isavery suitablemateria for observingacel anditsparts. The components
such ascell wall, cytoplasm, nucleus and vacuol es can be easily observed through this
exercise,

OBJECTIVES
After performing thisexercise, you should be ableto:

acquiretheskill of removing thin outer layersfrom plant material;
® prepareatemporary stained mount without trapping air bubbles;

e |earnto handleand usethe microscope such that itslight is adjusted and material
focussed to clarity;

e observeatypical plant cell andtally with your theoretical knowledge about the cell
and itscomponents;

e distinguish between some componentsof aplant cell such asthecell wall, cytoplasm,
nucleusand vacuole.

2.1.1WHAT YOU SHOULD KNOW
1. A tissue such asthat of the peel is made of many cells.

2. A cdll has many components, some of which can be seen under the compound
microscope.

Materials Required
() Onionbulbs (i) Paper towelling/ Blotting paper

(iii) Dropper (iv) Glycerine.

(v) Saffraninesolution (for staining)

2.1.2HOW TO PROCEED
()  Select anonion bulb, discard the brown dry outer scales.
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(i)

)

)

(Vi)

(vii)

(viii)

(ix)

Cuttheonionintofour pieces(quarters) verticaly.
(SeeFig. 2.1.1). Remove onefleshy scale.

Bend the outer (convex) surface of thefleshy
scaletowardsyou with your right hand to break
it. (Fig. 2.1.2)

It formsaneat break yet it remainsattached to
the other end of the scalethat you are holding
with your left hand (See Fig. 2.1.3).

Gently pull the broken end. You will find that
from other half of the scale held in your left
hand, athin transparent layer of epidermisis
peeling off easily (SeeFig. 2.1.4).

If the peel islarge, useafine pair of scissor or
abladeto cut asmall piece of about 2 mm. To
do this place the peel in adrop of water on a
cleandideandtrimit.

If thereareany wrinklesinthe peel, stretch it
with the help of dissecting needle.

Placethisneatly cut ped inthecentreof aclean
dlideinafresh drop of water (Fig. 2.1.5) and
blot out the excess water.

Examine the slide under low power of the
microscope (fill up observation 1).

Biology Practical

Fig. 2.1.1

Cuter surface
_/ towards you
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Saining
()  Whenyouareableto seetheepidermal cellsclearly inyour ped, removethedide
from the microscope.

(i)  Drain off water and then add avery small drop of Saffranineto the peel onthe

Notes
slide and leave the material inthe stain for about two minutes.

(i)  Seethestained material under the microscopeto check staining. It should neither
be too dark nor to light. If it islight, leave in the stain for some more time.

(iv) Pickupthestained materia fromthedide, washit and placeitinadrop of glycerine
on afresh dlide.

(v) Holdthecoverdipwithyourleft handat 45° (asshowninthediagram) on thedlide
insuchaway that thelower edgeof thecoverdiptouchestheglycerine. Now using
theneedle, gradually lower thecoverdlip sothat noair bubblegetstrappedinthe
material. Excessglycerineshould beremoved withthehel pof abl otting paper.

Meedle

Covership

Fig. 2.1.6 Putting coverslip Fig. 2.1.7 Epidermal cellsin onion

Thedlideisnow ready for further observation (fill up observation 2).

(vi) Observe under the microscope and compare the diagram provided (Fig. 2.1.7)
with the slide as seen under the microscope.

2.1.3PRECAUTIONS

1. Donotleavethepeel toolonginair, otherwiseit will dry and show air bubblesin
it.

2. The ped should be mounted in the centre of the slide.

3. Always use abrush (not aneedle) to transfer the peel from petridish to the dlide
or from one dlide to another. Otherwise, the peel will tear off.

4. Avoidtheentry of any air-bubblesin the mount.
5. Useclean didesand cover slipsfor mounting.
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2.1.4 RECORDING OF OBSERVATION

Observation 1
Under low power of the microscope

()  What canyou see ?(long rowsof rectangular cellsin the unstained onion peel)

(i)  Which structures of the cell can you see ? Do you seethe cell wall, the nucleus
and alarge vacuol e contained in the cytoplasm?

Observation 2
After staining the onion peel

() Doyou seelarge number of cellsin the peel or only one? What is the general
shape of these cells(rectangular, circular, triangul ar, polygonal etc)?

e
W Dosirendasteoomemoecongiusdiasanny
(9 Whatstheposionof thecycpaminihecal el o peripher)
() W istechet tenrlas (ghaict o, ireplasc)

(vii) Sketchtheonion peel cell as seen under the microscope. Label the partssuch as
the cell wall, cytoplasm, vacuol e and the nucleus.

(viii) Record all the observationsin your record book.
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2.15FOR THE TEACHER
Please ensurethat

1. dlidesand coverdlipsare cleaned before use.

2. microscopeishandled properly. Notes
3. daningisproperly doneasstaining helpsto highlight certain cell components.
4

. thestudents aretold that cell has other components al so but they can not be seen
under compound microscope.

5. andthat staining isimportant.
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2.2 PREPARATION OF TEMPORARY STAINED MOUNT OF HUMAN
CHEEK CELLS

The slide of human cheek cellsis easy to prepare and gives aview of an animal cell
and also how the cells of squamous epithelium are arranged.

OBJECTIVES
After performing thisexercise, you should be ableto:

e acquiretheskill of taking out human cheek cells;
® |earnto prepare auniform smear;

e observethe special featuresof squamousepithelium.

2.2.1 WHAT YOU SHOULD KNOW
1. Animal cell lacksthecell wall and large vacuoles.

2. Epithelial tissueformscovering of organsand isof varioustypes.

3. Inner lining of the cheek is made of squamous epithelium where cells are
(a) flat (b) closely packed and (c) have central nucleus.

Materials Required
() Slides (ii) Coverdips (iii) Filter-papers
(iv) Needles (v) Methyleneblue (vi) Brush
(vii) Tooth pick.

2.2.2HOW TO PROCEED

()  Takeawashedtooth pick and gently dideitstip over theinner lining of your cheek.
Itstip would collect some viscoustransparent substance. Smear thissubstanceon
adlide. (Instead of tooth pick, you can use the uncoated end of a matchstick).

(i) Add adrop of water to the smear and also a drop of Methylene blue stain.

(i) Leavefor about one minute.

BIOLOGY




Biology Practical Biology Practical

(iv) Tiltthedideto let the extrastain drain off. wash gently with water.

(v) Putacoverdip gently over thematerial with the help of aneedleavoiding entry
of any air bubbles.

(vi) Pressit gently withaneedleto makethecells Notes
under the coverdip uniform.

(vii) Soak away extra stain by placing the slide

e L
within afolded filter paper, taking carenot to "»
movethecoverdip. ‘.‘0
(viii) Observeunder amicroscopeand find out the

structural details of cheek cellsand answer

the questionsgivenin observation 1. _
Fig. 2.2.1 Cheek cells

2.2.3PRECAUTIONS
1. Scrapetheinner surface of the cheek gently to avoid any damage or bleeding.
2. Seethat you, do not break the coverdlip.

3. Whileremoving the extrastain, make sure you do not move the coverslip and the
materia under it.

2.2.4 RECORDING OF OBSERVATION

Observation 1

Cheek cellsunder the microscope::
(i) Draw afew cellsin your record book as you see them.

(iv) Listthedifferencesbetween the cellsyou seeinthisexercise (cheek cells) and
the cells you saw in onion peel with respect to the following :
(& Presence or absence of cell wall :

(v) Isthereany cell wall inthe cheek cells?
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(vi) Cheek cellsareepithelial cells. What isthe name of thiskind of epithelium?

2.25FOR THE TEACHER
Notes | Pleaseensurethat the student

1. doesnot get hurt while removing the cheek cells.

2. isabletoidentify thedifferencesbetweenaplant cell (onion ped) and ananimal cell
(human cheek cells).
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2.3 PREPARATION OF TEMPORARY MOUNT OF LEAFEPIDERMISTO
STUDY THE STRUCTURE OF STOMATA

Thedidegivesaview of (i) leaf epidermal cellsand (ii) ssomatamade of two guard cells.
Theguard cells contain prominent nucleus and chloroplasts. In contrast, the epidermal
cellslack chloroplasts.

OBJECTIVES
After performing thisexercise, you should be ableto :

e acquiretheskill of taking out the epidermal peel from aleaf;
e prepareastained mount of leaf peel without trapping air bubbles;
e observethe special featuresof theleaf epidermisand compareit with that of onion

ped.

2.3.1WHAT YOU SHOULD KNOW

() Leaf epidermisismadeup of tightly fitted cells. These cellsshow cell wall nucleus
and cytoplasm.

@)  Inbetweentheepidermal cellsare present small porescalled stomata(singular -
stoma). Each of these poresis enclosed by two large bean shaped cells called
guard cells. Theguard cellsareresponsiblefor opening and closing of stomata.
They contain chloroplastsin addition to cell wall, nucleus and cytoplasm.

(i)  Theinner wallsof guard cells are thicker than the outer walls.

Materials Required

() Side (ii) Filter paper (iii) Brush

(iv) Coverdip (v) Needles (vi) Water

(vii) Lily leaf/any other leaf from which apeel can be obtained easily

2.3.2HOW TO PROCEED
() Takealily leaf. Cut it into smaller pieces of about 6 cm?.
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() Washit withwater

(i) Foldtheleaf onitsupper surfaceto break it such that it still remains attached.
(iv) Gently pull the broken end apart.

(v)  Youwill find thelower epidermis separating from therest of theleaf.

(vi) Takeafinepair of scissorsand cut asmall regular piece of the peel and transfer
itinwater into apetridish.

(vii) Takeaclean dlide. Put adrop of water in its centre and transfer the peel from
the petridish to the slide with the help of a brush. Place the coverdlip.

(viii) Removethe extrawater by placing the lidewithin afolded filter paper.
(X) Examinethedidefirst under low power and then under high power.

(X)  Recordyour observations.

Chloroplasts

Thick walls

Dumb-bell shaped
guard cells

Stoma open

Fig. 2.5.1 Structure of stomata

2.3.3PRECAUTIONS
1. Do not let the peel dry up.

2. Mount the pedl in the centre of the dlide.
3. Useabrush to transfer the peel.
4. Thereshould be no air bubbles.

5. Slidesand coverdlipsshould bevery clean.
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2.3.4 RECORDING OF OBSERVATIONS
Observe under low power of the microscope:

() How many different types of cellscanyou seein theleaf epidermis?
(i) How do the guard cells differ from the other epidermal cells. Mention three
differences.
(B) e ettt b et n et
(0) e
(o) SRS
@iii)  Isthecell wall of guard cellsuniformly thick?1f not describethe cell wall.
(iv) How will you differentiate between the epiderma cellsand guard cellsonthebasis
of their shape.
(v) Draw alabelled diagram of theleaf peel showing stomata.
235FOR THE TEACHER
Please emphasize that
1. thelower surface hasmore stomatathan the upper surfacein most typesof leaves.
2. thesametechniqueisapplicablefor viewing stomataintheleaf of any other plant.

3. theguard cellsare epidermal cellsspecialised for aparticular function.

BIOLOGY
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24 PREPARATION AND STUDY OF XYLEM AND PHLOEM FROM
CUCURBITASTEM

Xylem and phloem are compl ex tissues present in plants. They constitute the vascular
bundlesinleaf, stem and root. Xylem consists of vessels, tracheids, parenchymaand
fibres. Phloem cons sts of phloem tubes (s eve-tubes), companion cells, parenchymaand
fibres.

OBJECTIVES
After completing thisexercise, you should be ableto:

e identify xylem and phloem under amicroscope;

e |ocate and differentiate between xylem and phloem.

2.4.1WHAT YOU SHOULD KNOW
1. Xylem and Phloem arethe constituents of avascular bundle.

2. These are present in roots, stem and leaves.

Xvlem Phloem
Fig. 2.4.1 Xylem and Phloem

BIOLOGY




Biology Practical Biology Practical

Materials Required

() Cucurbitastem (i1) Sharp blade/razor

(i) Slides (iv) Thinbrush

(v) Water (vi) Cover dip Notes
(vii) Glycerine (viii) Seffraninestain

(iX) Compound microscope

242 HOW TO PROCEED
() CutaT.S. of cucurbita stem.

(i)  Selectathinsectionand stainin Saffranin.
(i)  Wash the section with fresh water to remove the extra stain.
(iv) Put the stained section in adrop of glycerine on the centre of adlide.

(v) Putacover dip over it and see the vascular bundle under the microscope.

2.43PRECAUTIONS
1. Thinuniform section should be cut.

2. A goodsectioniscut inastraight, transverse or longitudinal plane and should not
beoblique.

3. Observe under the microscope beforeit dries up.

244 RECORDING OF OBSERVATIONS
() Doyou seethick walled more or lesscircular cells stained red?

IfyeS. .o These cells constitute xylem.

(i) Do all the vessels appear of same diameter in cross section?

(i) Doyoufind somethinwalled cellsunstained, just abovethe xylem.

(iv) Draw afew cellsof xylem and phloem in your record book.

245FOR THE TEACHER
1. Theteacher to help the studentsto :

(i) locate vascular bundl inthe sectionand

(if) identify xylem and phloem.
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2.5 TEMPORARY STAINED PREPARATION AND STUDY OF STRIATED
MUSCLE FIBRESIN COCKROACH

Musclefibresarecellswhich areresponsiblefor motility of ananimal or that of the parts
of itsbody. Limb muscleshave muscle cellswhich are called striped or striated muscles
and these are under voluntary control. You will study their structure by making aslide
fromtheleg of acockroach. Unstriated muscle cdllsareinvoluntary and found in muscles
of variousinternal organs such asthose of the digestive system.

OBJECTIVES
After performing thisexercise, you should be ableto:

e acquiretheskill to handlelive cockroach and removeitslegs,
e acquiretheskill of making astained preparation of striated musclefibres;
® identify, draw and label striated musclefibres;

25.1 WHAT YOU SHOULD KNOW
1. Musclefibreisamusclecell.

2. Contractility isitsspecial property.
3. Musclefibresform the muscletissue.
4

. Musclesareof threetypes- striated, unstriated and cardiac, which differ from each
other intheir structural detailsand mode of functioning. Revisethesedifferencesfrom
the theory text book.

Materials Required
(1) Cockroach (live) (Try to collect oneyourself).

(i) Glassdides (iii) Cover dips (iv) Forceps
(v) Needles (vi) Brush (vii) Watch glass
(viii) Methyleneblue (ix) Glycerine (x) Compound Microscope
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252HOW TO PROCEED

() Remove one of the legs of a Coxa
cockroach.

(i) Locate its coxa (the broadest first
segment of theleg). See Fig. 2.5.1

Notes

Trochanter

(i)  Slitopentheleg (longitudinaly) with

the help of fine scissors. Femur =~
(iv)  Whitishfibroustissueisthe striated Tibia —
muscle
(v) Add 2-3 drops of methylene blueto ’
dainit. .

(vi) Placethemuscleinawatch glassin
water. Fig. 2.5.1 Leg of a Cockroach

(vii) Using aforcepspull afew fibresfrom the stained muscle and place thesefibres
in another watch glass.

(viii) Put the stained musclefibreson aclean dlide.
(iX) Blot out excess stain surrounding the tissue with the help of afilter paper.
(X) Teasethemusclewith aneedle.

(xi) Addadropof glycerineonthedideand gently put thecoverdip. Avoid air bubbles.
Mount the material in the centre of the dlide.

(xii) After putting the coverdlip pressit gently with the back of aneedle or pencil to
spread out the glycerine and the musclefibrs under the coverdlip.

(xiii) Examinetheslide under the microscope and note thefollowing points. (Fill up
observation 1)

— The plasmamembrane of amusclefibreiscalled Sar colemma.

— The muscle fibres (muscle cells) show alternate light and dark bands or
striations and hence the name striated muscles.

— Eachmusclefibreislong and cylindrical.
— Many nuclel can be seen inthe musclefibre at the periphery.

Sometimesin your slide you may come across striated (striped) silvery shining
cylindrical structure. They arenot striated musclefibres. They aretracheal tubes
and can be distinguished from musclefibresby (a) their broader diameter and (b)
absence of nucleus.
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i sarcolenme

Mvafibrils

uckeus

Sansaplasn i Drark arwl ligl bands

| Drark ancd Dighe MNucleus
trarsds magnilied)

Fig. 2.5.2 Striated muscle fibres.

2.5.3PRECAUTIONS
1. Usecleandidesand coverdlips.

2. Useadequate amount of stain.
3. Donot let the dlide dry.
4. Manipulatesuchthat themateria isneither too darkly stained nor very lightly stained.

2.54 RECORDING OF OBSERVATIONS

Observation
(1)  Inwhich kind of muscle fibre do you see light and dark bands? Striated or
ungtriated.

(i)  Arethesefibresuninucleate or multinucleate?

(i)  What isthe shape of the muscle fibres?

255 FOR THE TEACHER
Please ensurethat :

1. themicroscopeisadjusted and the slide properly focussed.

2. thestudent identifiesthe striated musclefibre and observesits muclei and doesnot
mistake thetracheafor striated musclefibre astrachea al so shows striations.

BIOLOGY




Exercise 3

STUDY OF MORPHOLOGICAL MODIFICATIONSOF PLANT PARTSLIKE
ROOT, STEM AND LEAF

The practical exercise hasbeen planned to give anideathat plant partslikeroot, stem
and leaf in certain plantscan get modified structuraly to perform functionswhich arevery
different fromtheir normal functions.

OBJECTIVES
After performing thisexercise, you should be ableto :

e identify theroot, stemand leaf intheir modified formin plants other than what you
will beobserving inthisexercise.

e (differentiate or identify these modified structures on the basis of their primary
characters.

3.1WHAT YOU SHOULD KNOW

1. Recapitulatewhat you havelearnt about modification of variousplant partslikeroot,
stem and leaf.

2. Themodified structure or partsmay look very different from the normal structure,
that isastem may look like aroot or aleaf and the leaf may take the shape of a
thorn or atendril.

3. Intheir modified form, they perform very different functionsfromwhat they normaly
do. The modified roots do the job of storage and support, the stem may take up
thejob of photosynthesi sand multiplication; theleaf may do thefunction of protection
and support.

Material Required
(i) Freshor museum specimens
(i) Modelsof specimens

(iii) Photographs or pictures of specimens of carrot, radish, beet, ginger, potato,
zamikand, onion, grass, Eichhoria, strawberry, lemon and grapetwigs, pealef,
Opuntia, pitcher plant, Australian acacia

BIOLOGY
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3.2HOW TO PROCEED

()  Observethe specimensfrom different sides.

(i)  Inmost cases, youwill know what you arelooking at, inyour first glance only.

(i)  You can use ahand lens, if need be.

(iv) Draw labelled diagram of the specimens provided, writetheir salient features of
identification.

(v) A shortguidelineof diagram with pointsof identification hasbeen givenfor each

specimen. You observe the specimens carefully and record your observation on
the basis of what you actually observe.

A. Modifications of Roots

a. Radish

1. The tap root is swollen in the middle and tapers
towards apex and base

2. Itisknown as fusiform root and it stores excess
food.

. It is swollen at the upper part amost becoming

spherical and abruptly tapering at the lower point. w . =
2. Itisknown as napiform root. ;rj'jh
3. Itisastorage root and a source of sugar. 4}
c.Carrot

1. Itisbroad at the base and tapers gradually towards
the apex.

2. Thisisknown as conical root.

3. Functionisstorage of food.
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d. Banyan Tree

1. Roots are produced from main stem
branchesfor mechanical support.

2. These roots grow downwards and
penetrate the soil and act as supporting
pillars.

Notes

3. Theseroots are known as prop root.

e. Sugarcane

1. From the lower portions of the main stem large ,af =
number of strong roots are produced to provide

support.
2. These roots are known as stilt roots.

f. Rhizophora
1. Theseplantsgrow in marshy places.

2. Largenumber of conical structures, which areroots, -
grow vertically upwards. | ]

3. These roots being aerial perform the function of
respiration and are known as pneumatophor es or 3‘?

breathing roots.

3.3(a) RECORDING OF OBSERVATION
1. Doyoufind hair like structures coming out from carrot and radish?What arethese?
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Have you been able to locate the stem in these plants?

. Modification of Sems:
Stemsget modified in variousways

These modified sturctures hel p the plant to survive during unfavourable seasons by
storing food, help in vegetative multiplication of the plant and provide mechanical
support and protection.

They can be studied by grouping them into underground, subaerial and aerial.

(i) Under ground modifications

a.
1

b

Ginger

It has an irregularly branched
prostrate structure.

Therearenodes, internodes, buds
and scaleleaves.

It isknown asrhizome.

.Zamikand
1.

It is a condensed form of rhizome growing
moreor lessin vertical direction and known as
corm.

Axillary budsand scaleleaves are present.
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. Potato

(9]

1. The smooth brown, swollen structure is known as
tuber.

2. Thereareanumber of axillary budsknown aseye

Notes
|located on one side of the tuber.

3. Theaxillary budsgiveriseto new plants.

Onion

1. The bases of the bulb asit is termed has a
convex, compressed stem which produces
cluster of firbrousroots at its base.

2. Therearemany scaleleaveswhich arefleshy
and store food.

3. Budsare present in the axil of scale leaves.
4. Thecomplete shoot ismodified.

(i) Subaerial modifications

In some plantsthe stemispartly aerial and partly underground. The underground part
isnot very deep and lieshorizontal ly underground. It hasnodesand internodes. Thenodes
give out leaves which grow above the soil surface and roots below :

e Thedédicatebrancharisngfromanaxillary bud growshorizontaly below thesurface
of the soil.

® |t creeps on the ground with roots at the nodes and is called arunner.

e |t may break off from the mother plant and can grow independently.

a. Srawberry

1. Branchesoriginatesfromthebaseof thestem
which grows obliquely known as stolon.

2. You have studied potato which is actually a
golon.
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(ep

. Eichhorniaand Pistia

1. Short, thick, horizontal branch originatesintheaxil
of aleaf.

2. It elongatesto produce atuft of leavesabove and
clustersof small roots below.

3. Thisisknown as offset.

Notes

SR O
é .
7l
i' Roots |
(iii) Aerial modifications
a. Grape-vine
1. Fromtheaxil of leavesarisetendrilswhichare
wiry, coiled structures.
2. Tendrilsheptheclimber in clinging to support.
A
e

b. Lemon and Karonda

1. Theaxillary or terminal buds of the stem are
modified intothor ns, which are hard pointed
structures.

2. Thornsprovide protection to the plant.

c. Opuntia

1. Green, flat, thick branches have unlimited
growth.

2. Leavesaremodified into spines.
3. Themodified gructureisknown asphylloclade.
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d. Asparagus Cladode
1. Therearebranchesof limited growth

which becomegreenandthat likea
leef.

2. Thesearecaled cladodes.

Notes

Leaf spine

3.3(b) RECORDING OF OBSERVATION
1. Canyou name the three structures you observe on the rhizome of ginger?

6. Why are the tendrilsin grape-wine stem and thorns of karonda or lemon called
modified stems?

C. Modification of L eaf

Althoughthemain function of |eaf isto synthesizefood for the plant, in some plantsthey
get modified to perform functions of support and protection for the plant.

a. Pea

1. Leaves(aportion) aremodified into slender,
wiry, closaly coiled structurescalled tendrils.

2. Theseareclimbing organsfor the plant.
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b. Opuntia

1. Leavesaremodifiedinto sharp, pointed, spines
for defensive purpose.

2. These spines also help for reducing trans-
piration.

c.Australian acacia

1. Thepetiolebecomesflat, greenlesf likecalled
phyllode.

1. Ithelpsinphotosynthess.

d. Pitcher plant

1. Leafismodifiedintoapitcher andthelesf tip
into alid to trap insects.

2. Itisaninsectivorous plant.

3.3(c) RECORDING OF OBSERVATIONS

Biology Practical

1. Observethetendril of peacarefully. Why do you call them modified leaves?

BIOLOGY
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3. Which part of opuntia plant preparesfood?

34FOR THE TEACHER

Teacher may help the studentsto identify or locate the modified structureslike axillary
bunds, scale leaves, root hairs, spinesand thorns on various specimens.
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Exercise 4

TO STUDY THE T.S. OF DICOT AND MONOCOT STEMSAND ROOTS
FROM PERMANENT SLIDES

Stem and root aremade up of different typesof tissues. Thesetissuesform different layers
inthecomposition of semand root. Thisexerciseisintended to study thestructural details
(anatomical details) of thesetissues.

OBJECTIVES

After performing thisexercise, you should be ableto:

identify the sections of dicot and monocot stem;

identify the sections of dicot and monocot root;

identify location of variouslayersin the above, formed by different tissues;
differentiate anatomically between the various sections of stem and root.

4.1 WHAT YOU SHOULD KNOW
1. Differentlayersare made up of different typesof tissues.
2. Thelayersare present in adefinite sequence.

3. Anatomically the monocot and dicot stemsdiffer significantly in thearrangement of
varioustissues.

4. Anatomical differencesbetween monocot and dicot rootsexist in thevascular zone.

Materials Required
() Compound microscope (iii) Dissecting microscope
(i) Permanent slides of dicot and monocot stems
(iv) Permanent slides of dicot and monocot roots.

4.2 HOW TO PROCEED

()  Take permanent slides of T.S. of the dicot and monocot stem and root.

(i)  Adjust theslidesunder the microscope.

(i)  Notethe outline of the sections, and the main structures and their arrangement
indde.
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(iv) Select apart of the slide as viewed under the microscope and draw alabelled
diagram.

1. Sem

Notes
(A) T.S. of Dicot Stem

Observation

From the permanent dlide of the T.S. of dicot stem (sunflower plant), try to locate the
following tissues(Fig. 4.1)

— Epidermis
. Hypodermis
(Collenchyma)

‘General Cortex’
(Parenchyma)

) P Endodermis
Al e 4 — Sclerenchyma }
e (Hard Bast)

& — Phloem 1

Pericvcle Cortex

o — Cambium

— Metaxylem

— Protoxylem

Vascular bundle

$9—\— Primary phloem — Wood
Parenchyma

Primary xylem — Bitly
Pith Y

Fig. 4.1 T.S. of Dicot stem

e Outermost layer of singlerow of cells—epider mis.

It bearssomemulticellular hairs.

Immediately bel ow the epidermisistwo-threelayersof collenchymatoushypoder mis.
Inner to the hypodermisare few layers of thin walled cells—cor tex.

Innermost layer of cortex formsadistinct layer—endoder mis

Inner to endodermisliesalayer of cells—pericycle

The pericycle encloses vascular bundle and pith in the centre

Each vascular bundle consists of phloem towards outside and xylem toward inside.
Thusthevascular bundlesare conjoint and collateral.

e Xylemand phloem are separated by cambium thusthese vascular bundlesare open.
Thusthe vascular bundles are conjoint, collater al and open.
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e Parenchymatissue separating the vascular bundlesistermed medullary rays.

Main points of identificaiton of T.S. dicot stem are:

1. Cortexisdifferentiated into hypodermis(collenchymatous), parenchymatous cortex

2. Notetheconjoint, collateral, open, endarch vascular bundles.

and innermost layer of endodermis.

(B) T.S. of Monocot Stem

Keep thedide containing T.S. of monocot stem (Maize stem) under adissecting
microscope (Fig. 4.2). Do you observe scattered vascular bundles?

@

(i)

(i)

Now placethe dide under low power of the microscope and focusonly aportion

of the sectioninaview for greater details.

Start observing from the periphery.

Epidermis

o Hypodermis
. (Sclerenchyma)

P Vascular bundles

Epidermis
%" Hypodermis
(Sclerenchyma)

(b)
Fig. 4.2 T.S. of monocot stem
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Observations

Do you notice alarge difference between the section of maize (monocot) stem and that
of dicot stem?

Notethesedifferences.

Important distinguishing characters of monocot stem are:
1. Singlelayer of epider miscovered with thick cuticle.
2. Narrow zoneof sclerenchymatoushypoder mis.

3. A mass of thin walled parenchyma tissue known as ground tissue below the

hypodermis.
4. Scattered vascular bundles.

5. Haveyou observed four distinct vesselsstained red and arranged in theform of letter
‘Y’. Twolarge ones are metaxylem and two smaller inner ones are protoxylem.

6. Observethethinwalled small cellstowards outside which form the phloem.

4.3 RECORDING OF OBSERVATIONS

Observation 1
T.S. of dicot stem

()  How many layersarethereintheepidermis? Draw few cellsof epidermisasseen
under the microscope.

(i)  Isthereany outgrowth or structurevisibleonthe epidermis. If yeswhat arethese
cdled?

(i)  What is pericycle? Seein your slide and draw it.

(iv) Canyoulocatethevascular bundle. Draw afew xylem and phloem cellsasyou
seethemin avascular bundle.

Observation 2

T.S. of Monocot stem

(i)  Observetheoutermost epidermis. Canyou see some*holes scattered all around
inthe cortex?

BIOLOGY

Biology Practical

Notes




Biology Practical Biology Practical

(i)  Canyou makeout any differencein the position of vascular bundlein monocot
and dicot stem?

(i)  Arethevascular bundles separated from one another by theintervening ground

Notes tissue?YeINO oo

(iv)  Whatisthedifferece between the hypodermisthat you have seenin sunflower stem
(dicot stem) and the hypodermis that you are seeing here in the maize stem
(monocot stem)?

Sunflower (dicot) Maize (monocot)

Observation 3
Differences between Dicot and M onocot Stem

Sructures Dicot stem Monocot stem

ERIdEMIS i e
Hypodermis i e s
Cortex e —————
ENdOdErmiS i e
Pericytle i -
General COMEX s e
MedUIIarY rayS i e
Vascularbundles s s
Fth e

© o N o g &~ W D RE

2. Root
(A) T.S. of Dicot Root
() Placethesdlideunder the dissecting microscope and observeits structure.

(i)  Observethesingleoutermost layer—epiblemawhich givesout singlecelled hairs.
Inner to this, thereisacompact mass of rounded cellswith intercellular spaces
forming cortex.

(i)  Thecentral cylinder constitutes, the vascular bundle.
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)

v)

()
(vii)

(viii)

(ix)

(x)

Doyoufindthat inner cylinder isal so surrounded by two definitelayersof cells?

Name the two layersfrom the diagram.

Semi-circular patch of thin walled cellswith blue stain constitute phloem.

Biology Practical

Fig. 4.3 T.S. of Dicot root

Thisalternateswith group of thick walled cellswhich havetaken up red stain.

Both these structures constitute vascul ar bundle.

Note: In Root, the xylem and phloem arein separate bundlesand are at

different radii.

Do you observethat protoxylem is placed towards pericycle and the metaxylem
towards centre. It isone of the characteristic pointsto identify root. It isknown

as exar ch condition.

Do youfind any projections coming out from the epiblema? These are called root

hars.

Count the number of vascular bundles present. You will notethat they areinthe

numbers of 2 to 6.

BIOLOGY

- Cortex

Endodermis
Pericycle
Conjunctive tissue
Pith
Proto-xylem
Meta-xylem
Phloem i
Sclerenchyma
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(B) T.S. Of Monocot Root

() Place the permanent side of T.S. of monocot root under low power of the
mi Croscope.

The outline of monocot root is much bigger in T.S., so you will not be ableto
seeit asan entire section under the microscopicfield asin case of dicot root. So
tofind out the general outline view the dide under dissecting microscope (Fill up

observation) (Fig. 4.4)

Notes

Cortex

< Endodermis
QS Pericycle,

Fig. 44 T.S. of Monocot Root

(i) Doyou observethedifferenceinthe number of vascular bundles?If yes, what
istheir approximate number?

(i) Do you seethelarge pith? Yes/No
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(iv) Tabulatethe difference between dicot root and monocot root.

Dicot Root M onocot Root

4.4 RECORDING OF OBSERVATIONS
Observation 1

T.S. of Dicot Root
(i) Isitcircularinoutline? Canyou view the entire sectionin the microscopicfield?

(i)  Canyoudistinguish two distinct zonesin the section?

(i)  Istheperipheral outermost layer epiblema, singlelayered or multilayered?

(iv) Isthereany outgrowth or projectionsor any structures on this epiblema?If so,
what arethey?

(v) Look at the epiblema.

Can you seemultilayered loosely packed thin walled parenchymatous cellswith
intercellular spaces?

(vi) Canyoudifferentiatethe central cylinder from the cortex by any completelayer
OF CEIIS?YEI/NO ...t

If yes, how many layers of cells arethere.

(vii) Look at between xylem and phloem bundles. Can you seethinwalled parenchyma
(00 ST == o TSRS

What aretheSe Call@U? ...

(viii) Draw asimple sketch of T.S. of dicot root in your record book.

BIOLOGY
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Observation 2

T.S. of Monocot Root

() Isitcircular iNOUtliNE?YES/INO ....cccevveiieeiecieeie et
NOLES [ (ii)  Arethere 100t NAITS? YEYNO ...ovveeeeoeeeeeeeeeoeseeeeeeeesessessesessesseesseesssseesseesss
(i) Doestheendodermishaveitsradial wallsthickened?Yes/NoO ........c.ccccceueneee.

(iv) Isthepericyclethinwalled or thick walled?

) Arexylemand pHoomin SO LUAIEYESNG ...
(vi) How many bundlesarethere?

(i) Isthereapitlsitlagemdwel devloped orsmall nsize?
(i) Witethedfaenoebowemn adcotamdmorccotioot?

Dicot root M onocot root

(iX) Draw asimple sketch of T.S. of monocot root in your record book.
45FOR THE TEACHER

Please enusurethat

1. themicroscopein adjusted and the slide properly focused.

2. thestudent identifiesthe varioustissuesin both dicot and monocot rootsand stems.

3. thestudentsget aclear concept regarding the structure and conditions of thevascular
bundles.

Theteacher may kindly inform the students that the red and blue colours of cells
maintained inside are not their natural colours, but colourstaken up during staining
of thedlide.
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Exercise 5

STUDY OF THE MICROSCOPIC ANATOMY (HISTOLOGY) OF
MAMMALIAN TISSUES AND ORGANS

Every tissuehasaspecia structure suited to itsfunction. Inthisexerciseyou will study
the histol ogical features of some of the major tissues and organs of mammals.

OBJECTIVES
After performing thisexercise, you should be ableto:

e identify and differentiate between variouskinds of mammalian tissuesand organs
based on their shape, size and structural detalils;

e differentiate between different typesof blood cells.

5.1 WHAT YOU SHOULD KNOW
1. Animashavedifferent typesof tissuesand organswhich perform specific functions.
2. Eachorganisdifferent histologically.

e Cartilage and bone represent supportive connectivetissue where matrix issolid.

3. Bloodisanother type of connectivetissue composed of plasmaand cells. Matrix
isfluid.

4. Testisand ovary produce male and femal e gametesrespectively. They also secrete
sex hormones.

Aim : To study thehistology of mammalian tissuesand or gansfrom per manent

dides. (cartilage, bone, blood, testis and ovary)

Material required

()  Compound microscope

(i)  Dissection microscope

(i)  Permanent slides of tissue or organ namely
(@ Catilage (b) Bone (c) Blood
(d) Mammaiantestisand (e) Ovary

BIOLOGY
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5.2HOW TO PROCEED

Biology Practical

()  Gently wipethe prepared slide with asoft tissue paper in order to clean the dust

Notes

particlesif any onthedlide.

(i)  First examinethe slide under low power of the microscope.

(i) Movethedideto get ageneral view of the entire section.

(iv) Selectaregionwhereindividual cellsare seen.

(v) Changeto high power if required, by using fine adjustment only.

(vi) Record your observations and repeat the same procedure for all the slides.

1 To study the microscopic structure of cartilage

Examine the T.S. of cartilage under low
power of microscope (refer to Fig. 5.1).

It will show theground substance or matrix
and cartilage cellstermed chondriocytes
scattered init.

Chondrocytesare present in spacescalled
lacunae.

Now changeto high power and by usingthe
fine adjustment only focus a few cells.
(Record observation 1)

Given below is a sketch showing T.S. of
cartilage. Compareyour slidewithit and

label the parts - matrix, lacunae and
chondrocytesor cartilage cells.

/ :_“ e L hiondrabslast
'.. u 't Terichondrum

= Lacunne

hinirix

=

000

Fig. 5.1 T.S: of Cartilage

2. To study the microscopic structure of bone

T.S. of Bone (long bone such as femur)

Examinethe slide under the low
power of microscope. \

Observe some areas showing
concentricringsor lamellag, and
each such area having a narrow
central canal. Thelamellae with
their lacunae and central canal
from the Haver sian system.

Indersiitial lamellne

Haversian Sy=iem

Lacunse wilh
home cells

Malris

Haversean

canal

Comparethe section inthe slide
withthefigure(Fig. 5.2) provided.

Caralicul:

Fig. 5.2 T.S: of bone
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— Trytolocatethecentra cana, bonelamellae and lacunae (Spacesthat conained bone
cells) arranged in concentric rings.

— Lyinginthebonelamellae are empty lacunae (spaces) whichin natural condition
contain bone cell s (osteocytes). Somefine canas(canaliculi) radiate out fromthese
lacunae. (Fill up observation 2)

Notes

You may not see the osteocytes within the lacunae as they get removed while
processing the bonefor slide preparation.

— (If the section passes obliquely or longitudinally, you will not find the Haversian
systems so perfectly and the central canalsmay become oblong or evenlongitudinal).

3. To study the microscopic structure of mammalian testis (T.S.)
Placethe dlide under the microscope under low magnification and observe. (Fig. 5.3)

5|‘h‘ﬂ|‘|-.'|-""§-'¢_"“ Spermalids Spermaltids
|

|Spermatncyte]

e

-

APl
| s i wanr=d

Fig. 5.3 T.S: of Testis

— Doyoufind any circular, oval compartments? These are seminifer oustubules.

— Canyou seesome material filling the space between thetubules? Thisis connective
tissuematrix.

— Record the shape of the semini-feroustubule.

— Locatethegermind epitheliumwhichisfirst layer of cellslining each seminiferous
tubule. Itisinterrupted in between by vertical row of cellswhich proceed fromthe
surfacetowardstheinterior of thetubule.

— Innertothegermina epitheliumlie, spermatogonia, spermatocytes, spermatidsand
spermatozoa.

— Canyoudsoseeinthecentreof thetubulesthecluster of spermatozoain seminiferous
fluid. Observetheir tail endswhich are clustered together towards the centre.
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Between the seminiferoustubul esareinterl obular spacescontaining Leydig cdls. Can
you locate them?

Draw alabelled diagram of T.S. of testis.

Notes | 4. To study the microscopic structure of mammalian ovary

Examinethedideunder low magnificationmovingitinall directions. First of al, observe
the genera outline of theovary. Isit plain or uneven with dlight bulges here and there?

Then study part by part all the structures contained in it. Compare the slide with the
diagram provided (Fig. 5.4).

(i) Observe cellscontained in the outermost lining of the ovary. They constitute the

germinal epithelium.

Observethedeveloping primary follicles.

Observethemultilayered (graffianfallicle) and theruptured folliclewhich forms
cor pusluteum. (Fill up observation 4).

Primary follicle
Germinal epithelium Eallicle Beginming of
antrum formation

Chum

i:l1'-;|,'?|:'.r|_3|,'|.l
Young corpus luteuam Chum

Fig. 5.4 T.S. of Mammalian Ovary

5. To study human blood smear and identify the different types of blood cells.

Examine the slide of human blood Ly InrII wwyle
smear under themicroscope, first under
low power and then under high power.

( -
L ook for varioustypesof blood cells. ﬂ ‘ O
020

Record your observations and draw

RBCs and WBCs. |@ Meutraphil Q@ O
White Bload Cells

Youwill seealargenumber of circular

concavedisclikestructure, which have S i 8

nonuclei. Thesearered blood cells e Blood Ll __O

(RBCs).

Fig. 5.5 Different type of human blood cells.
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You should be able to see afewer number of stained larger cells (larger than RBC)
irregular in shape, with anucleus of various shapes. (Fig. 5.5). Thesearewhiteblood
cells (WBCs).

(Fill up observation 5)

How many WBCs are you ableto seein asingle focal field?

5.4 RECORDING OF OBSERVATIONS

Observation 1

Cartilage under high power of the microscope:

()  What isthe shape of the cartilage cells?
(square, hexagond, spherical, or hemispherical)

(i)  Isthenucleus of the cells oblong, oval or round?

(iv) Notethat most cellsarein groups. Arethey mostly in groups of two'’s, three's
or four’s?

(v)  What istheterm for the ground substance in which the cell clusterslie?

(vi) Draw alabelled diagram of T.S. of cartilage.

Observation 2
Bone under high power of the microscope:

(1)) Draw atleast three adjacent Haversan systemsasyou seethem and label the parts.

(1)  Mention any two differences between bone and cartilage.

(& Arrangement of cells: inlamellaeor singleor in clusters?

(i) Draw alabelled diagram of T.S. of bone.
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Observation 3

Mammalian testisunder low power of microscope:

@

)

W)

(Vi)

Arethere prominently large tubules of uniform size and shape?

Isthere any space between tubulesor arethey tightly arranged? What isthis space
called? What can you see in the space?

How does a spermatozoon look, asyou seeit in the slide? Draw it as you see
it.

Draw alabelled diagram of T.S. of testis.

Observation 4

Mammalian ovary under low power of microscope:

@

(i)

(ii)

)

v)

Canyou seeseverd follicles? Arethey similar with respect to size and structure?

Draw adiagram of a portion of your slide showing a primary follicle and the
Gragfianfollicte.

Draw alabelled diagram of section of ovary.
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Observation 5
Human blood cells under low power of Microscope

() (@ Draw ten RBCsasyou seethem inthedide.

(i)  What arethe different types of WBCs present in human blood? Name them.

(i)  List any two differences between RBC and WBC.

56 FOR THE TEACHER
Please ensure that the student

1. handlesthe permanent dideswith much carewhilefocussingit, especialy under high
power.

2. canidentify the varioustypes of cells (eg. chondrocytes, WBC, RBC €tc) in the
different tissuesand

3. dsoidentify thevariouspartsseeninthesectionsof mammaiantestisand ovary which
they needto label intheir drawings.

BIOLOGY
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Exercise 6

TOSTUDY THE STRUCTURE AND FUNCTION OF DIFFERENT PARTSOF
FLOWERS (PETUNIA AND CHINA ROSE)

Flowering plantsare classified onthe basis of the structureand arrangement of floral parts
on and around the receptacl e or thalamus (the swollen end part of the flower stalk) in
concentricwhorls.

OBJECTIVES
After performing thisexercise, you should be ableto:

e identify different partsof theflower;
® recognisemain features of theflowersof petuniaand chinarose;

e explainthestructure of any type of flower.

6.1 WHAT YOU SHOULD KNOW

1. The flowering plants are classified on the basis of the structure of flowers and
arrangement of floral partsaround the receptacle or thalamus.

2. Thisarrangement isspecific for aspecificfamily.

3. Flowershave parts such as sepal's, petals, androecium, gynoecium etc.

Materials Required
() Flowersof chinarose/hollyhock and petunia

(i) Dissecting microscope

A.Floral Parts
Main points to be noted in these two (or in any other) flowers asfollows :

(@ The size and nature of flower whether the flowers are large and showy or
Inconspicuous.

(b) Theoriginof flower whether they areborneon theflowering twig singly/in clusters
or serialy along thetwig etc. (i.e. the kind of inflorescence).
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I nflor scence
() Mainaxisdoesnot terminatein aflower-Recemose

(i) Mainaxisterminatesin aflower-cymose

Size of the stalk whether theflowershave along stalk (pedicellate) or they have | Notes
no stalk (sessile).

Floral parts

Each flower hasto be observed starting from outermost whorl (calyx/sepals) or
epicalyx and to proceed to the inward whorls (corolla, stamens, pistils, etc.)

() Calyx (Sepals)
Observe and record the number of sepals, their colour and whether they arefreeor united.
Consult your Biology text book-1 lesson 7 and find out the function of the calyx.

(b) Corolla (Petals)

— Thenumber of petals, their colour and shape, whether they arefree or fused, their
relation with each other (overlapping, twisted, or free etc.)

—  Whether theflower hasboth male (Androecium) and female (Gynoecium) parts
or only one of them. Thuswhether the flower isbisexual or unisexual.

— Find out the function of the corollafrom your text book.

(c) Androecium:
— Thenumber of stamens, whether fused or free.

— Each stamen has an anther attachesto along filament.
— Whether thefilaments are free or attached to the corolla.

— Itisthemale part of the flower and has pollen grainsin the anther.

(d) Gynoecium (Car pels)
Thegynoecium consstsof carpelsand each carpel hasthree parts-ovary, styleand stigma.

— Thepostion of theovary onthetha amuswith respect to the position of other parts—
above, at the samelevel or below i.e. inferior ovary or superior ovary.

— Number of Carpels.
— Whether the styleis short or protruding out.
— Thestigma, whether simpleor divided into lobesor branches.

In order to find out the number of ovary chambers (locules) and the number of ovules
in each chamber cut T.S. of ovary. In such sections you can also observe the
attachment of ovulesto the ovary wall (i.e. placentation).
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L.5. of Flower

Fig. 6.1 Flowering twig, parts of flower of Hibiscus rosa-sinensis (China rose)

B. Symmetry

Actinomorphic
symmetrical, can be cut along more than one planeinto two similar halves.

Zygomor phic
Bilaterally symmetrical can be cut into two similar halvesalong one plane.

C. Aestivation

Thearrangement of sepalsand petalsinafloral bud with respect to the membersof the
samewhorl.

6.2 HOW TO PROCEED

0

(i)
(i)

)

Taketheflower and observethedifferent floral partsby using hand lens/ dissecting
microscope, needles and forceps.

Note down the main features as described.

Remove the sepals one by one. Draw one of them, or the entire calyx if fused,
Inyour notebook.

Removethepetals. If al aresmilar, draw one of them otherwise each one of them
separately.
BIOLOGY
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(v) Obsarvethestamensand ovary. Locatethelr position/attachment/inter-relationship
among themselvesand with other floral members.

(vi) Cuttransverse sectionsof ovary to observe placentation and draw it in your record
book.

Notes
(i) Chinarose
Observethedifferent partsof theflower carefully (Fill up observation 1)

(i) Petunia
Observethedifferent partsof flower carefully (Fill up observation 2)

6.3 OBSERVATION AND DOCUMENTATION
Observation 1

(A) China-rose (Hibiscus rosasinensis)

L. INFIOTESCENCE ..ottt
Draw theinflorescence

2. PediCAlate/IosIe ..o s

3. Sepals(Cayx)

(vi) Draw one sepal asyou seeit in your flower.
4. Petds(Corolla)

(L T TSP
(LT TN LU .0 S
(Y I .2 LU = SR

(v) Dothepetasfaceeach other (valvate) or do they overlap (twisted) oneabove
the other by their edges?

(vi) Draw afigureto show aestivationin corolla.
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5. Stamens(Androecium)
(i) Position (whether attached to corollaor not)

6. Carpds(Gynoecium)
(1) Position of ovary onthethaamus (superior/Inferior)

(v) TakeT.S. of ovary and examine and draw the diagram as you see in the
section under adissecting microscope.

(B) Petunia
1. Draw theflower of Petunia
2. Pedicdlate/sesdle
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3. Sepal (Cayx)

() TN L8 0] = SRR
(1) FrE/FUSEO : .....ooeeeeeee ettt
(1L e Lo ¥ USSR

(iv) Do the sepalsface each other (valvate) or do they overlap (twisted)?

(v) Draw one sepal.
4. Petds(Corolla)

(L T S PR
(1) FreaffUSE ... e
(IV) ValVAIEOr tWISEEU? ..ot

(v) Draw one corolla.

5. Stamens(Androecium)

(iv) How many lobesineach anther : ...

(v) Draw astamenindicating thefilament, connective and anther lobe.
7. Carpels (Gynoecium)
(i) Position of ovary onthethaamus (Superior/inferior)

(iv) What isthetype of placentation?
...................... (Observe T.S. of ovary under a dissection microscope)

(v) How many chambers are there in the ovary?

BIOLOGY
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(vi) How many ovules are therein each chamber?

(vii) Draw T.S. of ovary.

6.4 PRECAUTIONS
1. Usetheneddle carefully so that the floral parts are not damaged.

2. Theflowers must be kept fresh by dipping the stalksin water.

6.5 FOR THE TEACHER
1. Teacher may help the studentsto separate out variousfloral parts

2. Thefunction of flowers may be emphasised as areproductive organ of aplant.
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Sudy of Animal Specimens and
their Classification

Invertebrates
Sponge
Earthworm
Butterfly
Apple Snail
Starfish

Vertebrates
Dogfish
Rohu

Toad

Wall lizard
Pigeon

Bat
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Exercise 7

STUDY OFANIMAL SPECIMENSCLASSIFICATION

Toidentify the Characteristic featuresof Sponge, Earthworm, Butterfly, Apple
snail, Sarfish, Cartilegenousfish (Dogfish, Scoliodon), Bony fish (Rohu), Toad,
House lizard, Pigeon and Bat.

Theanimal world isagroup of large variety of animalswhich can be subgrouped on
thebasisof differencesintheir specific body formsand morphol ogical features. Thestudy
of theanima specimen hel psusin understanding rel ationship with other anima sbelonging
to its own subgroup and to the others.

OBJECTIVES
After performing thisexercise, you should be ableto:

e identify thegiven animal specimens,
e identify eventhose animaswhich are closely smilar to the ones prescribed,;

e point out theimportant features of the specimens, especially thosethat formthebasis
of their classification;

e assigntheorganismstotheir systematic position, i.e. Phylum, Sub-phylum (if any),
and Class;

e listthegeneral distinguishing features of the specimens,

e mention any specific feature/s (if present) of the specimen asdifferent from others
of the same class.

7.1 WHAT YOU SHOULD KNOW

1. Thenameof al the Phyla, Subphyla(if any), and the Classes under each phylum.
2. Thedistinctivefeaturesof the above mentioned categories.

3. Thecommon names of the specimens recommended.
4

. Oneor more special features (if any) of the given specimens.
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5. Themanner inwhich scientific namesarewritten, i.e. genusnameto start with capital,
species nameto start with small | etter, and the entire name to be underlined when
written or to beinitalicswhen printed.

6. Revisethelessonon classification of animalsin Biology text book-1.

Materials Required
()  Museum specimensmentained for study.

(i) Dry or stuffed specimensfor study.
If specimens are not available then the study may be conducted with.

(i) Modelsof specimens, photographs/pictures.

7.2HOW TO PROCEED

A. Specimensin Museum jarg/stuffed specimens

()  Observethe specimensfrom different sides.

@)  Inmost casesyou will know what you are looking at in your first glance.
(i) You can use handlensin some cases, if need be.

B. Dry and stuffed specimens and models of specimens-proceed in the same way
asinA (Museum jars).

C. Modesand picturesof specimensprovideonly limited scope of observation, and
can be used only when actual specimensare either not available or are somewhat
broken.

7.3 OBSERVATIONS

()  Observethe specimens. Locatethe characteristicsrequired for classifying them,
for example, thekind of body covering (hairs, feathers, scales, etc), the appendages
- their number, arrangement and other structural characteristics.

(i)  Note down these observationsin your record book.

@iy  Makelabelled diagrams of the specimens provided.

7.4PRECAUTIONS
1. Do not take out the specimens from the jars. Do not tilt the jars.

2. Handlethe stuffed specimensand the modelscarefully.

3. Do not write or move-your pen/pencil on the specimens or on their labels.
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7.5HOW TO PROCEED

You haveread in Biology text book No. 1 about the general classification of animals.
The set of observation exercisesinthispractical areintended to seewith your own eyes.
Themain pointsinthe body features of somerepresentative examplesof thevast variety
of animals. Some of the animal sincluded are microscopic (mounted on dides), others
are large wet-preserved or dry preserved. Here we have included only the common
representative examples of the different phyla and some classes. These are some
invertebrates (1-5) and some vertebrates (6-12).

Almost al these animal s should be availablein your laboratory centre. In caseyou do
not find any oneasaspecimen, look upitsdiagram or photographin any book onanimals.

Listed below arethe specimens (invertebrates and vertebrates) which you are supposed
to study inthe practicals. Short guidelines have been given wherever desirable. Having
read about each specimen, turnto the exercise sheetsentitled OBSERVATION. Perform
the observation sequentialy as listed under each exercise and write the responses
according to what you actually observe (and not from your theoretical knowledge). In
your notebook, draw the diagram/s of the specimens, label their parts and write the
classification (Phylum, Subphylum (if any) and Classat the bottom of the sheet, aswell
aswriteafew very significant features of the specimen. A sampleformat isgiven below,
which may be suitably modified according to the different specimens.

Title

Name of the specimen

CLASSIFICATION
PHYLUM
CLASS

Main characterstics

We shall broadly group the specimensunder invertebrates (1-5) and vertebrates (6-11)
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1. Sponge
Find out the type of sponges you have in your
laboratory.

Osculum

(@ IsitaBath sponge or Ostia Notes
(b) Colony of Leucosolenia or

(c) Dried sponge of Scypha or any other
sponge.

Takehelp of your teacher and find out the Fig. 7.1 Sponge
name of the sponge you have been given
for observation and study.

Observethe specimenfor thefollowing details:

(Fill up observation 1)

— Porous body.

— No mouth, but numerous pores (ostia) all over the body.
— Onelarge opening (osculum) at the top.

— Spongy body strengthened by askeleton of elastic spongin fibres.

2.Earthworm

A terredtrid anima commonly foundinmoist soil. Observe
thespecimenfor thefollowing details: (Fill up observation
2)

— Cylindrical body with tapering ends.
— Body issegmented.

Mouth

— Headisnot distinct, mouthisterminal.

— A thick band called clitellum present towards the
anterior half of the body.

— Few setae present on the ventral side of each
segment. They helpinlocomotion.

— Sexesnot separate.

— Use ahand lens to observe the setae. Also try to _
observe if any pores are present on the body. Fig. 7.2 Earthwarm

3. Butterfly
The specimens provided are usually dried ones and mounted on pins. A butterfly has:

— Two pairsof wings.
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—  Club shaped antennae.
— Powdery scalesonwings.

— Observethebutterfly carefully and answer
the questions givenin observation 3.

Fig. 7.3 Butterfly

4. Apple snail (pila)

Observethe specimen (fill up observation 4).
Itisamollusc.

Observethe*mouth” of the shell. In preserved specimens Single shell
itisfirmly closed by a“door” - thelid.

If ever you get a spare specimen break open the shell and
look for theanimal contained inside. (You may sometimes
find only the empty shells)

— unsegmented body.
— Body is soft and encosed a calcareous shell.
— Head bears eyes and tentacles.

Observecarefully and fill up observatin 4.

5. Sarfish

Starfish is an Echinoderm. It is an unsegmented marine
anima, showingradial symmetry. It hasaspiny body surface.
It moves by tube feet. Head is absent.

Observetheanimal carefully andfill up observation 5.

Fig. 7.5 Starfish

7.6 RECORDING OF OBSERVATION

Observation 1
A. Outward appear ance of sponge

(i) Lookingatitwhat doyouthink-isitunicellular or multicellular?
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(i) Isitasinglelump or branched?
(i) What isits shape?
Vase-shaped/cup-shaped/bottl e-shaped or irregular mass. Notes

B. Finer structure
Look at the surface of the main body.
(V) DOYOU FING POFES?......eieieieeie ettt st nneas

(These poresare called ostia, and serve asthe entrances for water into the

bodly).
Youmay asofind alarge holeosculum. Itisfor exit of water from the body.

If the specimenisadried one, you may not seethe pores. Thedried material
Isthe skeleton made of sponginfibres.

C. Classfication
Why are sponges placed in phylum Porifera? Give one reason.

Can you assign the particular specimen given to you to its class - Calcarea,
Hexactindlida, or Demospongiae?

Observation 2
Earthworm (Pheretima)

A. External features

() Isthe anima (a) long and dorso-ventrally flattened or (b) cylindrical and
contracted?

(i)  What isthe colour of theanimal ?

(i)  What isthe shape of the animal?

(iv) Isthebody even or segmented?
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(v)  How doesthe clitellum differ from the skin over the rest of the body?

(Vi) What is the shape of the part of organ present at the upper (anterior) end?
(vii) Whereisthe mouth present?
(viii) Look for the anal aperture. Whereisit present?

(X) Doyouobserveany setae? Onwhich surface arethey present, dorsal or ventral
or on both?

B. Classification
()  Why doesthe earthworm belong to the phylum Annelida? Give one reason?

(i)  Inwhichclasswill you place Pheretimain Polychaeta, Oligochaetaor Hirudinea?

Observation 3
Butterfly (Danaus)

A. External Features
(i) Istheanimal bilaterally symmetrical or radially symmetrical?

(i)  Into how many partsor regionsisthe body divisible?

NAMETNEIEIONS ..ottt ee s
(i)  How many pairs of eyes do you see? (Use ahand lens)
(iv) Arethese simple eyes or compound eyes?

(v) How many pairs of antennae do you see?
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(i)

(viii)

(ix)

()

(xi)

(i)

(iii)

(xv)

(xv)

(xvi)

What is the shape of the antennae?

Thescientific term for thistype of antennaeis clavate (club-shaped).
Mention thetype of mouth parts. (sucking/piercing/biting).

Do you see a coiled (spring-like) part located on the lower side of the head?
........................... It is the proboscis.

What doesthe butterfly feed upon?

In caseyou ever catch abutterfly then only try thefollowing:

e Gently moveyour finger onthewings. Do you find something powdery coming
ontoyour finger?

e Spread thispowdery materia on aclean dide and examine under microscope.
(These arethe scales).

How many pairs of legs do you see?

BIOLOGY
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B. Classification
()  Why isbutterfly classified asan Arthropod? Give one character.

Notes [ (i) Givetwo charactersthat justify that butterfly isan insect.

Observation 4
4. Apple snail (Pila)

A. External Features
() Isthebody of the animal enclosed in ashell?

(i)  Istheshell made up of one piece (univalve) or of two pieces (bivalve)?
(i)  Istheshell plainor spirally coiled?

(iv) Locatethe position of the opening of the shell. Isit open or closed?

B. Classification

Let ustry to classify pila:

() WhyisPilaplacedinphylum Mollusca?
Give onesuitablereason

(i)  Mention the class of Pila. Give one reason.

(Bivalvia, Gastropodaor Cephal opoda)
Observation 5
Sarfish

A. External features
(i) Istheanimal radially symmetrical or bilaterally symmetrical?
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(1) How many armsdoesit have?
(i) Canyou make out any central regioni.e. the central disc?(Yes/No)

(iv) Locatethe mouth onthelower (lighter coloured) side of the body. Isit located
inthe centre?

(v) Do you observe any plates and spines on the surface of the body?

Examine the lower surface of thearm
(vi) Doyoufind agrooverunning through the middle?
(vii) Do you observe any fleshy structures along the sides of the groove?
These aretUDE fEEL. ......ooeeeeeee e

(viii) What isthe natural habitat of starfish?

(iX) Whyisitcaled starfish?

Classification
(Echinodermata: echinos= spiny, derma= skin).
()  Why isthestarfish placedin the phylum Echinodermata? Give onereason?

@)  Inwhich class will you place starfish - Asteroidea, Ophiuroidea, Echinoidea
Hol othuroideaor Crinoidea? Givereason.

B. Vertebrata

Animalsobserved and studied upto thispoint wereal invertebrates (without backbone).
We will now take up Vertebrates.

6. Dogfish
— Scalesembedded in skin.

— Paired pectoral and pelvicfins.

BIOLOGY
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— Unpaired dorsal, caudal and ventral fins.
— FiveGill dits.

Dog fish hasacartilagenous skel eton. Refresh your memory about cartilage. Observe
theanimal carefully and fill up observation 6.

TR EE
RO ST Rk

.....

Five pairs gill slits Clasper
Mouth
Pectoral fins Pelvic fins
Fig. 7.6 Dogfish
7. Rohu
— Large scales cover the body.
— Gillscovered by operculum. Gill cover Dorsal fins

— Rohuisabony fish.i.e. it hasa
bony skeleton.

Observetheanimd carefully andfill up
observation 7.

Fig. 7.7 Rohu

8. Toad (Bufo)
— DrysKin.
— Parotidglands.

— Toad has much in common
with frog, but it has some of
itsown characteristics.

— Count the number of toesin
foreand hind limbs.

Observethe specimen carefully and
fill up observation 8.

Fig. 7.8 Toad
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9. Wall-lizard (Hamidactyles)

— Dryscay skin,

— Handsandfeet withflat expanded digitsfor
clasping.

—  Wal lizardisthemost familiar repitle.

Observethe specimen carefully and fill up
the observation 9.

10. Pigeon (Columba)

— Hasfeather.

—  Wings(modifiedfordimbs).
— Beak but no teeth.

Biology Practical

Notes

Fig. 7.9 Wall lizard

Pigeon or any other bird have the same general features of class Aves.

Observethe specimen carefully. Fill up observation 10.

Cere

Fig. 7.10 Pigeon

11. Bat (Pterapus)
— Hair on the body.

— Projecting externa ears.
— Forelimbsmodified aswings.

Observe the animal carefully and fill up

observation 11.

Bat flieslikeabird but itisnot abird. What isit
then? Exercise under theobservation no. 11 tofind

out.
BIOLOGY
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7.7 RECORDING OF OBSERVATIONS
Observation 6
Dogfish

A. External features
()  What isthe shape of the body? boat shaped/spindle shaped or any other shape.

(i)  How many distinct regions are there in the body?

(i)  Isthe surface of the body smooth or covered by any distinct scales?
(iv) How many finsdo you find in the trunk?
(v)  Tick (V) mark those finswhich you observein the specimen.

(1) Paired pectoral fins( ) (2) Dorsal fins ()

(3) Paired pelvicfins( ) (4) Ventral fins( )

(5) Andfin()

(vi) Where isthe mouth located- on the front tip or on the dorsal or on the ventral
side of the head?

(vii) Doesthe head bear a pair of nostrils?

(viii) What are the nostrils used for in afish?

(iX) Where are the eyes located?
Observethegill-ditsbehind and dightly below the eyes.

(X) How many gill-dlitsdo you find on each side?

(xi) Arethegill ditscovered by any flap?
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(xii) Doyouseea“lineg” extending al along from head to tail on each side?

B. Classification

()  Why the dogfish has been placed in Phylum Chordata? Give one suitable reason
forit.

(i)  Why isdogfish also avertebrate?

@iy  Mentionthreefeaturesin thisanimal which showsthat it livesin water?

Observation 7
Rohu (Bony fish)

A. External features

()  Findout the shape of the body-fusiform/spindle shaped/boat shaped (mark v on
theright answer)

(1)  How many distinct regionsaretherein the animal ?
(i)  Does the head possess any scales? Yes-or No.
(iv)  Whereisthemouth located? (Terminal/sub-terminal/dorsal/ventral)

(v)  What other parts do you observe on the head?

BIOLOGY
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(Vi)

(vii)

(viii)

)

(x)

(xi)

Biology Practical

Arethe gill-dlits naked or covered by aflap?
Theflapiscalled operculum.
Does the dogfish possess Operculum?

Observethefinsand fill in the blanks below :

Namethe unpaired fins Namethe paired fins.
Lo, i
2 e 2 e
K SRR

List any two featuresby which you can differentiate acartilaginousfish from bony
fish.

B. Classification

0]

(i)

Why is Rohu placed in the Sub phylum Vertebrata?
Giveonereason

M ention threefeatures of thisanimal which show that it livesin water.

Observation 8

Toad (Bufo)

A. External features

0]

Name the regionsinto which the body is divided.
(Head, neck and trunk/head and trunk) (mark V)

BIOLOGY
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() Isthere aneck?
(i) What type of skin do you observe? Tick (\) mark the appropriate one.

Smooth/dry/warty/rough/scaly.

(iv) Isthesnout pointed or semicircular?

(v)  Name the structures present on the head.

(vi) Aretheeyeslargeand bulging?Yes/No

(vii) Isthere adark patch seen behind the eye?

D === N [ TSR
Behind each tympanum, you observe an oval shaped areawhichisdifferent from
the rest of the skin. It isthe parotid gland.

(viii) What isitsfunction?

(X) How many appendages (limbs) do you observe?

() Whichlimbislonger?(forelimb/hind limb)

(x) How many digitsdo you observein thefore-limb?

(xii) How many digitsdo you observein the hind-limb?

(xiii) How do these differ from the digits of theforelimbs? Give two differences.
O
SOOI

(xiv) Doesthe skin of the toad serve as an organ for respiration or for protection or
for both?

(xv) Fromtheexterna featuresthat you have observed, point out whether thisanimal
is (a) aguatic (b) terrestrial or (c) both. Tick (\) mark.
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B. Classification
()  Why hastoad been included in the phylum Chordata?

GIVE ONETEASON ..o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeaaaaans

Notes § i)  Whyisit groupedin the classAmphibia?

Mention asuitable explanation. (Amphi=both; bios=life).

Observation 9
Wall lizard

A. External features
()  Inhow many regions can you divide the body of alizard. Name them.

(i) Isthesurfaceof the body covered by hairs/warts/horny scales?

(i)  What is the shape of the head?

(v) How doesthe tympanum (ear-drum) of lizard differ from that of atoad?

(vi) How many digits does each limb have?

Theselimbsare called pentadactyl limbs.
(vii) Dothedigitshave claws? YESOr NO ......ccccoveiiiniiinieeee e
(viii) What do you observe on the ventral side of the digit?

(iX) Why doesthewall lizard not fall whenit creepson the ceiling or thewall? (Co-
relateit with the structure of the digit).

(xX) Whyisitknownaswall-lizard?
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() Doesthisanimal walk/creep/run?

Reptilesare creeping animals.
Notes
B. Classification

()  Whyisit placedin phylum Chordata?

GIVEONETEASON ...ttt sttt e e bbb se e e e nnenre e
(1)  Whyisitgroupedin classReptelia?

GIVE ONEIEASON ...ttt sttt r e se e r b r e nenr e

(i)  Givethescientific nameof thewall lizard.

Observation 10
Pigeon

A. External features
()  What isthe shape of the body?

(i)  What isthe body covered with?

(i) Do you find the same type of structures covering on the head?

(iv) If they aredifferent, in what way do they?

’ HO WI S Its beak 9 (Short an dp 0 I n t edShort an dcurved) ................................
() From theshepec the bsk, sigges thetypeof foad tfoadsen.
“ Canyou locate thenosmls?YeS/NO .................................................................

(viii) Arethenostrilsdlit-likeor oval?
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(X) How many eyes are there?
(xX) How many wingsdoesit have?
Fore-limbsare modified into wings.

(X)) Do you seethedigits at thetip of the wings?

Pigeon hasapair of hind limbs.
(xif) Arethey covered with hairs/scales or are smooth?
i HO W many dlglts d 0 . yOUObserve I n . eaCh hl nd“ mb 9 ......................................
“ Are th ey Clawed 9 ..............................................................................................
“ Ho W do they : m ak euse o f thelrfeeto ...............................................................

(xvi) What isthetaill made up of?

B. Classification
()  Enumerateany threeexternal featuresof pigeon that suggestsaeria modeof life.

(i)  Why isthe pigeon placed in phylum chordata? .
TNV =0 0 cT =7 S o o SRS

Birdsare grouped under the classAves. List any two characteristic features.
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Observation 11

Bat

A. External features

0

What structures are located on the head? Tick (J) mark the ones you observe.

eyes/nogtrils'tympanum/externa ear (pinna).
|s the snout long or short?

Fore-limbsarein theform of wings.
Doestheforelimb possessthe skin/feathers?
Examinethefoldsof skin

The wing skin called patagium begins from shoulder, extends along the
upper margin of thearm tothebaseof thethumb, between thefinger (digits)
and along the sides of the body to the hind legs. It helpsin flying.

(Vi)

(vii)

(viii)

()

()

(xi)

Which digits support the wings? (Second to fifth/first to fifth)

B. Classification

()  Why isbat included in chordata?
GIVEONETEASON ...
BIOLOGY
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(i) ItisgroupedinclassMammaliawhy?
Tick (\) mark those external featureswhich show mammalian characters.

1. Presenceof hair

Notes 2. Presenceof external ear (pinna)
3. Mammary glandsinfemale.
4. Presenceof limbs.
(i) Isitjustified tocal bat asaflying mammal?

7.8PRECAUTION
Handl e the specimens carefully so that they are not damaged.

79FOR THE TEACHER
Please ensure that the student

(i) learnsthescientific nameof theanimasstudied inthelaboratory and spellsand writes.
(i) relatethefeatureswiththeclassification.

m BIOLOGY




Exercise 8

PREPARATION OF A SLIDE OF ONION ROOT TIP FOR OBSERVATION
OF STAGESOF MITOSIS

Growth and repair of any part of an organism takes place through mitotic division of
cdlsof that part. Thegrowing tip of onionrootsform an excellent materia to study various
stagesof mitosis.

OBJECTIVES
After performing thisexercise, you should be ableto:

acquirethe skill of making aroot tip squash preparation;
distinguish between dividing and non-dividing cells;
identify different stagesof mitotic cell division;
differentiate between different stages of mitosis.

8.1 WHAT YOU SHOULD KNOW

1.

Cdllsfollow acell cycleinwhichthereisaphasetermed interphasein which cells
do not divide and another phasetermed mitosisin which onecell dividesto givetwo
identicd cdls.

2. Innon-dividing cells, nucleusis seen to contain achromatin network.

3. Mitosiscan bedividedinto four phases (stages) Prophase, M etaphase, Anaphase

and Telophase (Fig. 8.1)
At Prophase

(& Nuclear membraneremainsintact.

(b) Chromatinisresolvedinto thread like chromosomes.
At Metaphase

(& Nuclear membrane disappears.

(b) Spindle forms(may not be seen in the dlides).

(c) Chromosomesarrange at the equator.

(d) Each chromosome hastwo chromatidsjoined by acentromere.
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At Anaphase
(8 Centromeresplits.
(b) Each chromatid now hasitsown centromere and so becomesachromosome.

Notes (c) Equal number of chromosomes move to opposite poles.
Nuclear membrane
Nuclear membrane »”_—#
z \}' i L Nucleolus
Chromatin fibres o
L Chromosome
Nucleolus
— Cell wall
Cell membrane \
INTERPHASE EARLY PROPHASE
N\ Cell Wall N\
Nuclear membrane o ,'.' '.\.‘\. — Spindle fibres
,.f ] 'l 1 "\\
Disappearing Nucleolus s \Km[_cmomaﬁd
N\ V )
hromosomes NR Y
\:‘:' 4 J
~
LATE PROPHASE METAPHASE
\.——-——'——"]-/—Cell Wall \"‘—_—'——_——' Daughter cells
s
r,é'."- :“\
e fﬁ s zj—‘—-Chrom()somes (Chromatids) % Daughter nuclei

. mem

Cell plate

1‘ .-;;""i{%:_._—— Spindle fibres
L_:'_i____; Nuclear membrane
AN

ANAPHASE TELOPHASE

/

Fig. 8.1 Different stages of cell division.
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At Telophase

(8 Two groupsof chromosomeslieat two polesand nuclear membranesform
around them.

(b) Chromosomes clump together and losetheir identity and once againform || Notes
chromatin network.

(¢) Thustwo nuclei areformedinthecell containing the same number and types
of chromosome.

(d) A partitionwall (cell plate) beginsto form in the centre of the cell.
4. Cytokinesis

(@ Cdl plateformedinthe middleextendsand dividesthecell into two daughter
cdls.

(b) Each daughter cell now containsasingle nucleus.

Materials Required

(i) Onionbulb (vi) Microscope (X)) Match-stick

(i) Needles (vii) Acetocarmine (xii) Scapd

(iii) Brush (viii) DiluteHCI (xiil) Scissors

(iv) Slides (iX) Wide-mouthed bottle/ (xiv) 70%Alcohal.
container/via

(v) Coverdips (X) Besker (xv) Blotting paper.

8.1 HOW TO PROCEED

This exercise has to be done in three phases:

1. Growing an onion for 3 to 5 daystill roots emerge.
2. Fixingtheroot-tips.

3. Preparingamicroscopic slide.

Phase 1. Growing onion for root-tips

()  Take awide-mouthed bottle 3-4 days prior to the day you have fixed for this
experiment and fill it with water very close upto the mouth.

()  Takeone medium sized onion bulb and removeitsdry rootsif any.

(i)  Placetheonion at the mouth of the bottle so that only the base (disc) of theonion
touches the water (Fig. 8.2a).
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Root tips grown

i o

l | I Water i Water

Fig. 8.2(a) Placing onion at the mouth of bottle Fig. 8.2(b) Growing root tips

)
V)

In 3-4 days new roots will appear (Keep watching everyday).

When the roots are about 2-3 cmslong (Fig. 8.2b) you can start with the next
phase (2) of the exercise.

Phase 2. Fixing the root-tips

0]

Remember you haveto cut theroot-tipsonly in early morning (around 9A.M.)
(Generaly mitotic activity occursat thistime).

Removethe onion bulb from water. Using scissors, cut only theroot tips (about
0.5 cmlong from their endsfrom the cluster of white slender thread-like roots).

Put themin 1: 3Acetic Alcohol for 10 minutes. Remove from fixative and put
the cut root tipsin 70% Alcohoal. (Thisispermanent preservation for any length
of time).

The root-tips are ready for use after 24 hours.

Phase 3. Preparing a microscopic dlide

@
(i)

(i)

)

Take one root tip on aclean dlide.

Addafew dropsof dilute HCl just for 1 or 2 seconds. (Thiswill soften theroot
tips).

Immediately add afew drops of ordinary water to this material to wash off the
acid,

Decant thewater by holding the dlidetilted over awatch glasswith one hand and
holding the material on the slide with abrush by the other hand,
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(v) Shiftthematerial toacavity block/watch glass. Add afew drops of acetocarnine
stain, cover it with alid. Wait for 5-8 minutes. The root tips become deep red.

(vi) Now takeaclean dlide. Place 3-4 drops of acetocarmine stain on the slide and
transfer the material from the watch glassto the stain on the slide.

Notes
(vii)  Gently warm the dide and then place on asquare piece of paper towel / blotting

paper. Take care that the dlide is not overheated.
(viii) Squash the stained root tip and then place a coverdlip over the material.

(iX) Placethedidebetweenfoldedfilter paper or blotting paper and blot gently without
moving the coverdip, to remove excessstain.

(xX) Takeapencil and using itsblunt end gently tap over the cover-dlip (cells of the
root tip will spread out.

(Thiswill crush theroot-tipsand the cellslying deepest which may not have picked
up the stain earlier would now do so, asthey are again submerged in the stain).

(x) Ifthematerid issoft, afew tappingswill beenough for the material to be squashed
(squash means crushing to rel ease contents).

Note : Do not crush the coverdip while tapping the material below it.

Always use glass-rod, brush, or needles, forceps etc.
for handling the material in this exercise.

Metallic contact with the stained material causes a
dark-brown precipitatein thematerial.

(xii) Observethe slide under the microscope first under the low power.
(xiii) Locateaspecific good areaon the dlide and then observed under the high power.

(xiv) Moveyour didegradually to observedifferent areasfor various stagesof mitosis.

8.3YOUWILL OBSERVE
() Cellsinonion arerectangular. Do you see any circular or oval cells? Check.

(i)  Acetocarmine stainsthe chromosomes, that iswhy you do not observe spindle
fibres

(i)  Look for acell with distinct nucleus (no separate chromosomes). Such cellsare
in Inter phase stage.

(iv) Look for celswherethe chromosomesarethick, deeply stained and easily visible.
They are arranged in the middle (equator) of the cell, arranged inacircleor in
arow etc. These cells are in Metaphase stage.

(v) Lookfor somecellsinyour slidein whichthe chromosomesare away fromthe
middleand in two groups, each such group lying at the opposite ends. Thesecdlls
are in the Anaphase stage.
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You may also see cdllswherethe chromosomesform acluster at extreme opposite
ends. Thesecellsarein the Telophase stage. You may also see beginning of cell
plateformation.

You may seecellswherecell plateformationiscompleted and cell isdividedinto
two daughter cells. These cells are in the Cytokinesis stage.

In caseyou are unableto seeall the stagesof mitosisinyour didetry to seethem,
inthe preparation of other students.

Why should you cut only the tips for this exercise and
not any other region of the root?

8.4 RECORDING OF OBSERVATIONS

Observation 1

@

(i)

)

W)

Namethe stage at which acdll isinthe non-dividing phase. Interphase/ Tel ophase/
or Amitoss.

(@ Look for a stage where the chromosomes are arranged in the middle of a
cell. What isthis stage known as?

L ook for astage where you see the chromosomesin two groups moving towards
the two opposite ends.

(@ Arethey dslightly away from the middle? At thisstagethe cell issaid to be
at early Anaphase.

(b) Have they reached the opposite ends of a cell? Then it would be late
Anagphase.
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(vii) Look for acell with two nuclei which have a partition between them.

(iX) Insomecellsthe partition will beincomplete, what isthis partition called?
(x)  Draw thefollowinginyour record book.

1. Aninterphasecell

2. A cdll at prophase

3. A cell at metaphase

4. A cdll at anaphase

5. A cell at telophase

6. A cdl showing cdll plateformation (cytokiness)

8.5PRECAUTIONS
1. Usecleandidesand coverdlips.

Whilefixing thetissues do not leaveit in acid for more than the required time.
Do not heat the dlide. It isonly to be warmed.

After putting coverdlip over stained material, blot off excessstain.

a ~ w DN

Do not allow the dlide to dry up.

8.6 FOR THE TEACHER

1. Thisisacomparatively difficult exercise as students have to be trained to locate
particular stagesof cell divisioninthemicroscopic field under observation.

2. Itwill beof immensehepif asguash preparation isfirst demonstrated by theteacher.

3. Aninterphasecell may then be shown under the microscope. The student may then
be asked to focus an interphase cell in the slide prepared by the student. Dividing
cellscan then be distinguished from the non dividing cellslying in the samefield.

4. Inthisway, demonstration of aparticular mitotic stagefollowed by itsidentification,
inthestudentsown dide, may becarried out for each of thedifferent stagesof mitosis.
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Exercise 9

TO STUDY THE SPECIAL ADAPTIVE FEATURES IN SOME PLANTS
AND ANIMALS

Anima sand plantshave evolved specid featuresin order tolivesuccessfully inaparticular
habitat. Thesefeaturesknown asadaptive features, help the organismsto adjust to their
habitats.

You will study the adaptive features in a hydrophyte (Water hyacinth), xerophyte
(Opuntia) and aparasitic animal (Tapeworm).

OBJECTIVES
After completeing thisexercise, you should beableto:

e identify the specimen and know itshabitat;

e listthegeneral featuresaswell asthe special adaptive features of these organisms;
e mentiontherole played by the adaptive features,

e identify and relate the habitat of other organismsshowing similar adaptivefeatures.

9.1 WHAT YOU SHOULD KNOW
1. Diversehabitatsinwhich plantsand animasliveare(i) terrestrid (ii) agquatic (iii) aerid.

2. Depending upontheavailability of water, the habitat can be xeric, mesic or aguatic.
3. Name some plants and animal s bel onging to the above categories.
4

. Theterm adaption can be defined asthe modifications of characteristicswhich have
evolved over aperiod of timeintheliving organisms. These modificationshelp the
organismsto adjust inaparticular environment.

5. Someof the adaptive featuresin aquatic plantsare presence of air cavitiesin stem
or leaf for buoyancy; presence of waxy coating on leaves to protect them from
damage dueto continuousflow of water on them; rootsare partly devel oped aswater
ispresent in abundance.

6. Some of the xeric plants show adaptation which help them to conserve water.
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7. Some parasitic worms have thick cuticle which protects them from the action of

digestive enzymes of the host.

Material Required

1. Freshor preserved specimens of (a) water Hyacinth (b) Opuntia(c) preserved Notes

specimen of tapeworm and aslide of head of tapeworm (scolex)

2. Handlens

How to proceed

1.

3. Tapeworm (Taenia) =A humanintestinal parasite

Water Hyacinth Freefloating aquatic plant :

Takeafresh or preserved specimen and
observeitspartscarefully. Take special
note of thefollowing:

(& Roots- Itstype, growth pattern
andany specid featurethat comes
toyour notice.

(b) Stem - Its nature, length etc.

(¢) Leaves- Obsarvethepetiole, the
protective coating on theleaves
and the texture of the leaves.

Note down the special featuresthat
help it to survivein aquatic habitat.
Record your observations.

Opuntiaare xeric plants so observeafresh or
preserved specimen with special attention to

(& Root - Itstype, length etc.

(b) Stem-Ifitismodified thenthetype of
modifications it shows. Observe its
colour. Does it suggest any specia

functionthat it perform?

(¢) Leaves- arepresent ?1f not, then what
are they modified into. What is the

significanceof thismodification?

Fill up observation

Fig. 9.1

Fig. 9.2

(8 Observetheentire specimen from the head up to thelast segment or thewidest end

and identify thefollowing parts:
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(i) Scolex or the head
(i) Neck
(i) Proglottidesforming thestrobila

Notes (b) Observethedlide of the scolex under adissection microscope or thelow power of

acompound microscope and identify _ Heaks

Sucker

(i) the hooks in the form of a
circlet onthetop of the head.

(i) Four suckers present onfour
different sidesof the scolex.

The parasite attaches itself to the
wall of thehuman ingtestinewith the
help of itsscolex.

(¢) Observethat thereisno mouth and
anusintheparasitebecauseit absorbs
digested food surrounding it

(d) How doyouthink it respiresinside
thehuman intestine?

RECORDING OF OBSERVATIONS

Observation 1
(i) Aretheplantsrooted or freely floating?

0 |S th e : ro O tswstem poorl y : d ev el Oped Or We” devel o ped 7 ................................
W Are rOOthalrspr&eent O r absent? .....................................................................
(iv) Is t he flbrous rOOtSyStem : Or : tap rOOt Syst em? .................................................
" Wh at Isthe ggnm Can Ce O f th%e typ$ofr00tso ..............................................

(vi) What isthe nature of the petiole of the leaf?
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(vi) What roledotheair cavitiesinthestemor petiole play inlife of plant in aquatic
habitat?

(viii) What isthe nature of specia coating on theleaves? How isit useful ?

(iX) Listthespecial adaptivefeaturesinwater hyacinth for aquaticlife

(x) Draw alabelled diagram of the specimen.

Observation 2
()  What isthe nature of the stem? Isit fleshy or dry?

(i)  Arethereany leavespresent? What arethey reduced to ? What isthe significance?

(i)  What is the term used to describe such a stem?
(iv) How have such plants reduced the loss of water?

(v) Draw alabelled diagram of specimen.

Observation 3
() Draw alabelled diagram showing

(@ Scolex with hooks and suckers
(b) Neck
(c) Proglottides

(i)  What isthe use of the hooks and suckersin the scolex?

()

(li)  Comment upon the digestive system of Taenia.

(& Doesit haveawell developed digestive system?
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(v) Listatleast three parasitic adaptationsin Taenia.

(v) How doesit protect itself from the action of the digestive enzymes present inthe
intestine?

PRECAUTIONS
1. Carefully handlethe opuntiaplant with fine spines, it isfresh specimen.

FORTHE TEACHER
Please ensure that student is able to

1. correlate special adaptivefeatureswith the habitat

2. identify the spines and suckers on the scolex of Taenia.
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Exercise 10(a)

TOSTUDY THE PHYSICAL PROPERTIESOFDIFFERENT SOIL SAMPLES

Soil istheuppermost layer of theearth. Itisformed by disintegration and decomposition
of rocks. Soil isamixtureof minera particlesof varying szesand decaying organic matter
caled humus. Numerousorganismslivein soil and soil sustainsplant life. Onthe nature
of soil depends the type of plants or crops that can be grown on it.

OBJECTIVES
After performing the exercise, you should be ableto:

e acquiretheskill of setting up the experiment;
e identify different layersor components of the soil;

e comparethephysica propertiesof different soil samples.  Fig. 10.1 Soil sample

10.1(a) WHAT YOU SHOULD KNOW

Soil isamixture of minera particlesof different sizesand decaying organic matter. The
different sized soil particlesareclassified asfollows:

S.No Diameter of particles Name of the soil particles
1. more than 2.00 mm grave
2. 2.00 mm to 0.2 mm Coarse sand
3. 0.2 mm to 0.02 mm Fine sand
4, 0.02 mm to 0.002 mm Sit
5. below 0.002 mm Clay

Thevarying percentage of different particlesinthe soil areresponsiblefor thedifference
in soil texture. According to the texture, characteristics of soil it may be named as:

1. Sandy soil - When soil consists of 60% of sand, 10% clay and 10% silt.
2. Loamy soil - When soil has 30-50% silt, 5-20% clay and rest sand.

3. Clay soil - When soil contains 50% of clay particlesor more, rest assilt and sand.
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Material Required

(i) Paper bagsfor collecting soil samples (i) Handlens
(i) Measuring cylinder (iv) Weater

(v) Glassrod

10.2(a) HOW TO PROCEED

1

o o ~

Collect soil samplesfrom different placesin different paper bagsand label theplace
and date of collection. Bring them to the |aboratory.

Examinethe soil samplesby ahand lensand feel itstexture and note downinthe
observation table given below.

Take about 50 gm of soil from asample in a250 ml measuring cylinder.
Add 150 ml of water and stir it well with a glass rod.
Allow it to settle down.

Record thethickness of the layersformed by different typesof particles Calculate
their relative percentage and note down your observationsin the table given below.

Similarly record therel ative percentage of different typesof particlesin different soil
samples.

I s Lo rlor £ & Onb-Humus

Fig. 10(a) Different layers formed by different types of soil particles in water.

10.3(a) RECORDING OF OBSERVATIONS

1

Name the layer that settles at the bottom and the layer that floats on water.

BIOLOGY




Biology Practical

2. How many layers are formed by the soil samples

3. What isthe colour and texture of the soil sampleA, B and Cinthetablegiven below

S.No. Soil sample Colour Texture Relative percentage
Sand St Clay

1. | Sail fromacrop land
2. | Soil fromroad side

3. | Soil fromriver or
any other source

10.4(a) PRECAUTIONS

1. Soil samples should be collected in separate bag labelled and brought to the
[aboratory.

2. Thethicknessof thelayersformed in water should be carefully measured.

10.5(a) FOR THE TEACHER
The teacher may help the students to

1. identify thedifferent layersformed by the soil in water.
2. identify the sample/type of soil smapleA, B and C.

BIOLOGY
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Exercise 10(b)

TO STUDY THE WATER HOLDING CAPACITY OF DIFFERENT SOIL
SAMPLE

Soil water isone of the most important ecological factors. Soil water isderived either
fromrain or fromirrigation. All thewater falling on soil inan areaisnot retaind by it.
Most of it islost asgravitational water, therest of it isretained as capillary water
and hygroscopic water. The amount of water retained by the soil depends upon its
particlesize.

OBJECTIVES

After performing the exercise, you should be ableto :

e acquiretheskill of weighing soil samplesby using physical balance;
e develop the skill to set up an apparatus to perform this exercise;

e explainthat water risesupin soil by capillarily;

e explainwhy different soil sampleshave different water holding capacities.

10.1(b) WHAT YOU SHOULD KNOW

1. Themaximum amount of water retained by aunit massof dry soil after thelossdue
togravitational flow iscalled itswater holding capacity.

It variesin different typesof soils.

Soil isacomplex mixture of mineral particles, humus, water and air.

Thetexture of the soil depends upon its particle size.

The soil particles may be classified into (a) coarse sand (b) fine sand (c) silt and
(d) clay depending upon the particle size (0.2 mm-0.002 mm)

a bk wDd

Material Required
() Gardensoil sample (i) Small tin canswith perforated bottom
(i) Road side soil sample (iv) Petridish
(v) Filter papers (Vi) Water
(vii) Weighing balance
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10.2(b) HOW TO PROCEED

1. Takethesoil samples, onefrom garden and the other from theroad side. Allow them
to dry. Crush the lumpsif any.

2. Taketwotin boxesof the same dimensions (empty cansof softdrink or preserved | Notes
food. Thetinsshould benarrow and long). Make 15 holesuniform sizesat the bottom
of these two boxes.

3. Placefilter paper at the bottom of each tin and weigh them separately say x; and
Xo.

4. Now fill 50 gmsof garden soil in one box and 50 gms of roadside soil in the other
box and gently tap to ensure uniform filling.

Filter Paper

g Soil Sample
|

- =

Petridish with .
Water -

7
Perforated bottom

Fig. 10(b) Figure showing water holding capacity of soil.
5. What isthe weight of the soil filled boxes? (x; + 50 gms).

6. Placethesoil filled tinsin petridishes containing water and allow them to take up
water till the upper surfaces of the soils become wet. Note down the time taken.

7. Now take out thetinsfrom the petridishes and hold them dlightly tilted so that the
extrawater dripsdown. Can you explain why thisisimportant?

8. Now weighthetinsagain say it weighsy; and y, gmsrespectively.

9. Now complete the following table and record it in your recod book.
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1 2 3 4 5
Soil sample Wt of the Wt of the can Wt of the can Wt of water
empty can (x) | afterfilling after removing retained by
soil it from petridish | soil
X +50gm y gm y—(x+50)=z
Garden soil | s | e | | e

Road side soil

Water holding capacity of soil Z/50 x 100

10.3(b) RECORDING OF OBSERVATION
1. Inwhich of the soil samplesdid the water reach the top layer earlier?

3. What wasthefina weight of the soils after the compl etion of the experiment?

SampleA
SampleB

4. How much of water was gained by

SampleA
SampleB

5. Which of thetwo sampleshasahigher water holding capacity, sampleA or sample

B?

7. How do you corelate the water holding capacity with the texture of the soil?

Did the samplewith finer texture of soil show higher water holding capacity?
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10.4(b) PRECAUTIONS
1. Thetinsshould beweighed accurately.

2. Weighing of the cans after taking out of the petridishes should be done only after

dripning of water has stopped. Notes

10.5(b) FOR THE TEACHER
1. Collection of soil sample be done under the guidance of the teacher.

2. Significance of water holding capacity may be emphasized by the teacher.
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Exercise 11

DEMONSTRATION OF OSMOSISBY POTATO OSMOMETER

Materialsmovein and out of the cellsby different cell processes. Water movesin and
out of the cellsby osmosisthrough the cell membrane. Thisexerciseaimsat studying
theosmosisin detail.

OBJECTIVES
After performing thisexercise, you should be ableto:

e developaskill to makean osmometer with some plant material such ascarrot, potato;

e reason out that cell membrane of the potato cells acts as semipermeable membrane.

11.1 WHAT YOU SHOULD KNOW

Anosmometer isused to seethe movement of water moleculesfrom theregion of higher
water concentrationto theregion of lower water concentration through the semipermesble
membrane of the cells.

Materials Required
(i) Potato (i) Sugar Solution (iii) Stand
(iv) Petridish (V) Water (vi) Scalpd

11.2 HOW TO PROCEED
()  Selectamedium-sized potato.
(i) Peel apotato and cut one end of the potato so that it can stand on its base.

Makeacavity (2 cm broad x 3 cm long) with the help of ascalpel on the upper
portion of the potato.

(v) A measured amount of 10% sugar solution is placed in the cavity of the tuber.
(v) Maketheinitial level of solutionin the cavity with the help of acommon pin.
(vi) Placethepotato tuber containing sugar solution in apetridish containing water.
(vii) You can keep the set up for 2-3 hours or even over night.

(viii) Observe the set up after 2 hours and measure and record the level of solution.
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(X) Measurethevolume of solution after the experiment isover.

— Petridish
— Potato
T3 A ‘.J
xi: -.-
= =
N S bafY
i) = 10% Sugar solution
% o
=) :;j— Water

Fig. 11.1 Potato osmometer.

11.3 RECORDING OF OBSERVATIONS
() Hastheleve inthe potato cavity (a) remained same, (b) risen, or (c) fallen?

(i)  Nametheprocessesinvolved inthisexperiment. (diffusion, osmosis, imbibition,
absorption)

(iv) Defineor explainthe phenomenon concerned with the change of thelevel of sugar
solutionin the cavity of potato stated above.

(v)  What will happenif sugar solutioniskept in the petridish and water inthe potato
cavity?

11.4PRECAUTIONS
1. Makeacavity carefully in the potato so that it should deep enough.

2. Initial level of water should be carefully marked.

11.5FOR THE TEACHER
1. Theteacher may demonstrate to students, how to make cavity in the potato tuber.

2. Makesurethat the sugar isproperly dissolved while preparing its solution before
pouring it inthe potato cavity.

3. Marktheinitial level of solutioninthe cavity.

BIOLOGY
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Exercise 12

DETERMINING THE RATE OF PHOTOSYNTHESIS IN AN AQUATIC
PLANT (HYDRILLA OR ELODEA)

Plants take CO, and water to produce food in the presence of sunlight. The process
isreferredto as photosynthesis. O, isone of the end products during photosynthesis.

In the present exercise you will study the rate of photosynthesisin an aguatic plant
Hydrilla. Rate of photosynthesiswill be measured by counting the number of bubbles
evolved per minute from the cut end of the plant.

OBJECTIVES

After performing thisexercise, you should be ableto:

e explainthat different wavelengthsof light affect the rate of photosynthess;

e explainthat releaseof O, during theday indicatesthat photosynthesisistaking place,

e arguethat itistherefore one of the reasonsto suggest that during night one should
not sleep under the trees because at night thereis photosynthesisand therefore, no
O, isevolved but only CO, isreleased in respiration;

e explaingiving onereason why during the day, onefeelsfresh under thetree; (that
is because of oxygen given out by the trees)

e givereason why aguatic plantsare best suited for such experiments.

122 WHAT YOU SHOULD

1. Inthepresenceof light, green plantstake in CO, and water and synthesize sugar
and liberate O, in the process of photosynthesis.

2. Light and carbon dioxide are two important factors which control the rate of
photosynthess.

Materials Required

(i) Water (i) Sodiumbicarbonate (i) Glassrod (v) Hydrillaplants
(vi) Glassjar (12" by 5") or xuide-mouth bottle

(vii) Stop watch with seconds hand
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12.3 HOW TO PROCEED

)

(vii)

(viii)

()

(%)

Collect someHydrillaplantsfrom anearby pond. May beyour school centre has
anaguarium containing Hydrilla. Itisafreefloating green plant with severa leaves
arising inwhorlsat the nodes..

Take abig bucket full of water and leave the Hydrillaplantsinit.

Select a healthy twig and tieit to aglassrod in such away that the cut end of
the stem isfacing upwards as shown inthe Fig. 12.1. It must remain inside the
water to prevent any air getting into the xylem at the cut ends of the twig.

)

. &—f— Air bubbles

L Beaker with water

=

= .

=i

: - - -

n o - e
§ 1% L Funnel

“—t— Water plant

(A twig of Hydrilla)

Fig. 12.1 Experimental set up for rate of photosynthesis.

Now introducethe Hydrillaplant whichistied to arod, insidethejar filled with
water.

IMPORTANT

TheHydrilla plant must always remain submerged in water.

Add apinch of sodium bicarbonate (NaHCO,) to thewater whichwill provide
CO, to the plant.

What do you observe at the cut end of stem of Hydrillatwig?You will find that
air bubbles are coming out.

Keep the set up infull sunlight and takefive readings by counting the number of
bubbles per minute using astop watch.

Removethe set upin the shade and count the number of bubblesper minuteusing
a stop watch.

BIOLOGY
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12.4 OBSERVATION AND DOCUMENTATION

Observation
No. of observation No of bubblesgiven out/minute
Notes Full Under the shade Mean
aunlight of atree
1
2
3
4
5

()  Inwhichlight the number of bubblesevolved ismore?

i Nam ethegaSWhICh Isevowed m the formof b u b b l es ....................................
i) What ISthe soUrce Of thegas mentloned m Item no (I I I ) ab Ove .......................
o) Namethe process| nvowed -i n th I S exp er Iment ..................................................
W) Whatdoestherdeot bubblesgvenautindicae?

(vii) CanwereplaceHydrillaby any grassor any common plant like balsam or rose?
YESINO ..o and why?

125PRECAUTIONS
1. Setuptheapparatusvery carefully.

2. Never permit air bubblesto enter the xylem vesselsof Hydrilla. Therefore always
keep the twigs submerged in water.

3. Do not damage the plant while tying to the grass rod.

12.6 FOR THE TEACHER
1. Teacher may help the student to select ahealthy twig of Hydrilla.

2. Student be helped in recording the observation and counting of bubbles.
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Exercise |3

STUDY THE STRUCTURE AND GERMINATION IN GRAM AND BEAN
SEEDS

13(A) STRUCTURE

All seeds have the same function i.e. to produce a new plant. For this they have an
embryo, but they a so have some other parts. Thisexerciseisintended to makeyou study
by yourself the detailed structure of the two common seedsgram and bean. Inthedry
condition they are availablethroughout the year.

OBJECTIVES
After performing thisexercise you should be ableto :

identify the different parts of the seed;

highlight the characteristics of each component of the seed;

justify the classification of the two prescribed seeds as dicotyledonous;
make atemporary mount of the embryonal axis,

identify the embryonal axisand its parts such as epicotyl and hypocotyl regions,

identify two basic patterns of germination like epigeal and hypogeal.
13.1 WHAT YOU SHOULD KNOW

1. Seedisareproductive part.

2. Seed containsan embryo consisting of plumuleandradicle.

3. Cotyledonsusualy storefood, and are the first leavesin same seeds.
4

. Seedsareclassified as monocotyledonous (single cotyledon) and dicotyledonous
(two cotyledons).

Material Required
(i) Seedsof gram/bean/castor (iii) Watch glass/Petridish
(i) Dissecting microscope/hand lens (iv) Needles
(v) lcecream cups (vi) Sail
BIOLOGY
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13.2HOW TO PROCEED

Placethe seedsin water in apetridish and leave them as such for about 24 hours. You
will find that the seeds are somewhat swollen and that their coverings have become soft.

Notes § A. Gram and Bean

() Pick uponelarge sized soakad seed and place it in awatch glass or on aslide
(Fill up observation No. 1)

(i) Keepanother watch glassready with somewater init to keep theembryonal axis.

(i)  Remove the outermost covering of the seed, i.e the seed coat, with the help of
fine needles taking care that the underlying parts are not damaged, and the
cotyledons areintact (Fill up Observation No. 2).

(iv)  Gently open out thetwo cotyledonsfrom their most convex sidetaking care. that
they do not separate totally (Fill up Observation No. 3).

(v) Observethe point of attachment of the two cotyledonswith the embryonal axis.

(vi)  Withthehelp of fine needles separate the embryonal axis by breaking the point
of attachment with the cotyledons.

(vii) Placetheembryonal axisin the other watch glass containing somewater (Fill up
Observation No. 4).

Plumule

Radicle

Cotyledons

Fig. 13.1 Structure of gram and bean seeds
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13.3 RECORDING OF OBSERVATION

Observation No. 1
()  What isthe shape of the seed (somewhat conical, rounded or kidney shaped)

@) Doyoufind any markingson the surface? YeS/NO .......cccccevvveevvccievceesieennenn, :
(i)  If yes, describethe markings.

Observation No. 2
()  How many cotyledons arethere?

(i)  What isthe colour of the cotyledons?

Observation No. 3
()  Whatisnatureof the outer surface of the cotyledons? (Convex, concaveor flat)

()  What isthe shape of the inner surface of the cotyledons? (Convex, concave or
flet)

Observation No. 4
() How many distinct partsdo you seeinthe embryona axis? (One, two, threeor more)

(i) Which partsof the embryonal axiswill form
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13B GERMINATION

Embryo lies dormant in the seed but when supplied with moisture and optimum
temperature, the embryo becomes active and grows and devel opsinto asmall seedling.

Notes [ Theprocessby which the dormant embryo becomesactive and grows out of the seed
coat and establishesitself asaseedling iscalled ger mination.

OBJECTIVES
After performing thisexercise, you should be ableto :

e developtheskill of germinating the seedsunder optimum conditions;
e identify thetwo basic patternsof germination : epigeal and hypogeal;

e identify theembryonal axisand its parts such as epicotyl and hypocotyl regions.

13.4HOW TO PROCEED

()  Taketwo clean and empty ice cream cups of about 6 cm diameter and fill them
with soil.

(i)  Takesix dry seedseach of gram and bean and sow them in the soil in the cups.
(i) Makesureto keep the soil moist althrough the experiment.
(iv) Note down thetimewhen thefirst pair of leaves emerge.

(v)  Incasethe cotyledonary leaves do not come out of the soil, dig the seeds out
to see the condition of the cotyldedons.

(vi) Observe and study the structure of thefirst pair of leavesvery carefully.

Plumule \

Radicle

Radicle

@
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First Leaves a
Cotyledon @q K Notes

D\ 4
Y
Root
Seed :
Seed Coat LTty P
Roots
Seconda
Roots
(b)

Fig. 13.2 Seed germination of bean and gram seeds

13.5 RECORDING OF OBSERVATIONS

1 Beanaswadll asingram seedswhich part emergedfirst fromthesoil, radica/plumule/
cotyledons?

3. What happen to the cotyledonsin the (a) gram seedsand (b) bean seeds. You may
dig out the germinating seeds to see the condition of the cotyledons.

6. What isthe mgjor differenceyou find in thefirst pair of leavein the two types of
seedlingsand why?
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13.6 PRECAUTION

1

2.

110

Notes

Make sure to keep the soil wet through the experiment.

Whiledigging the soil to examinethe condition of the cotyledons, do not damage
the seeds.

13.7 FOR THE TEACHER

1
2.

Student should take help of the teacher to identify different parts of a seed.

Students may take help from the teacher to select out right kind of seedsto study
epigeal and hypogeal germination.

Teacher may kindly emphasi ze the significance of seed asareproductive unit or a
propagative body.
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Exercise 14

TODEMONSTRATE THE RELEASE OF CO, DURING GERMINATION OF
SEEDS

All living beings respire whether a developing baby plant (germinating seeds) or a
devel oping human foetus, or asingle cell. During respiration oxygenistakeninwhile
carbon dioxideisliberated which can be demonstrated by the present exercise.

OBJECTIVES

After performing thisexercise you should be ableto:

e develop askill to set up an apparatusto perform this exercise;

e reason out why germinating seeds and not dry seeds are selected;

e explain that the rate of respiration is higher in germinating seeds than in non-
germinating ones, astherate of growth isfaster.

141 WHAT YOU SHOULD KNOW

1. Allliving beingsrespiretakein of O,, fromtheinspired air and giveout CO, inthe
expiredair.

2. Inspiration and expiration together congtitute breathing.
3. O,takeninisused for oxidation of food to release energy-Cellular respiration.

Materials Required
(i)  Conica flask-250 ml, capacity (v) Small bottle (4 cm x 3/4 cm)

(i)  One holed rubber cork (vi) Thread
(i)  Glass-tube bent twiceat right angles

(vii) KOH-pellets(caustic or potassium hydroxide)

(v) Besker

(viii) Gram seeds/M oong seeds/Whest grains

BIOLOGY
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14.2 HOW TO PROCEED

()  Takeabout 25 gms of gram seeds and soak them overnight in 1/2 a beaker of
water.

(i)  Next day decant the water and wrap the seeds in a wet cloth.
(i)  After one or two days, open the cloth and look at the seeds.
(iv) Theseedshave sprouted or germinated (Theradicle and plumule have appeared)

(v)  Youmay usethe same method to germinate moong seeds and wheat grainsand
use them in place of gram seeds.

Notes

Material is now ready to proceed further

(vi) Takeadry conical flask and put sufficient number of germinated seedsintoit, so
as to cover the base of the flask. (Two to three layers of germinated seeds).

(vii) Insert aone-holed rubber cork in the mouth of the conical flask.
(viii) Take asmall test-tube and put 5 to 6 pellets of KOH (Potassium hydroxide).
(iX) Tiethe test-tube with a piece of thread and hang it as shown in the diagram.

Glass tube
(7
g Cork
ZB
- - - - o«
ot ¥ 2L

R

\* ~ =~ = - - J Germinated
GM J  Seeds

- - - - .

- - e e

Fig. 14.1 Experimental set-up

()  Introduce oneend of the bent glasstubeinto the conical flask through the cork.
(xi) Theend of the tube must be slightly away from the seeds.

(xii) Dip the other end into a beaker of water coloured with a drop of saffranin.
(xiii) Mark theinitial level of water insidethetube.

Your experimental set-up isnow ready for observation

(xiv) Leaveyour set-up and observetheleve of thewater after every half an hour. Now
turn to your work-sheet and fill up observation 1.
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14.3 RECORDING OF OBSERVATION

Observation 1
()  Why do wetake germinating seedsfor this experiment and not the dry seeds?

() Canwetakeyoungfloral budsinstead of germinating seeds? Yes/No

i |fy0ur an Swer IS Yes W hat . p recau“ On . to b e taken? ......................................
) Why do We take K OH pe“ets I nSl dethe Conl Cal ﬂaSk? ...................................
" Why |sthe Other en d Of the tUbe dlpped m beaker O f Water? .........................
() Doesthelvel of wate nthetube (3 reansame, () seor (9 al?
i) State a wltablereason : foryour an Swer In Q NO (VI) .....................................
(i) Namothoprooesstia your expeiment hsdemonstated,
60 Defioreqantiepnons mendonetinarswer o 1)

(x) Canyou perfom the experiment with boiled seeds? If not why not?

14.4PRECAUTIONS
(i)  Thecork of theflask should remain air tight.

()  TheKOH pellets should not comein contact with the germinating seeds.

145FOR THE TEACHER
1. Studentsmay be explained the significance of the process of respiration.

2. Students should be explained the metabolites the seeds and grains have

3. Teacher may explainthe significance of oxygeninthe processof respiration.
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Exercise 15

TO STUDY ABOUT THEACTION OF SALIVARY AMYLASE ON STARCH

Enzymesareinvolved inmgor physiologica processesand biochemical reactionsinthe
living body systemssuch asdigestion, cellular respiration, biosynthesisetc. Salivary
amylaseispresent in our salivaand isanimportant enzymefor digestion in the mouth.

OBJECTIVES
After performing thisexercise, you should be ableto:

® reason out that
(i) enzymesare specificfor specific biochemical reactions,
(ii) act best at optimum temperature and pH;
e develop skill to prepare different solutions of specific concentration;

e show that salivary amylase acts best on cooked starch.

151 WHAT YOU SHOULD KNOW

1. Sdivaisthesecretion of three pairsof salivary glandsopeninginto the buccdl cavity
of humans.

2. Sdivaisamixtureof salivary amylase, mucin, mineralsand water.

3. Sdlivary amylaseisthefirst digestive enzyme acting on starch.

Materials Required
() Ted-tubes (vii) Starch powder
(i) Test-tubestand (viii) lodine
(i) Beakers (ix) Benedictsreagent
(iv) Burner (x) Pipette
(v) Mesasuring cylinder. (xi) Water bath
(vi) Physica balance (xii) Thermometer

Note: Starch solution and iodine sol ution to be prepared one day beforethe experiment.
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152 HOW TO PROCEED

A. Preparation of Starch Solution
Note : Starch is soluble only in hot water.

Not
()  Weighonegram of starch and dissolveitin 10 ml hot (boiling) distilled water. ores

(i) Keepitaside
(i) Heat 90 ml of distilled water in aconical flask (85°C-95°C).
(iv)  When theair bubblesform, remove the flask from the source of hest.
(v)  Gradually transfer the prepared starch to this hot water.
(vi) Shakeitthoroughly andleaveit overnight.
(vii) Cork the conical flask containing starch solution.
Thisis 1% starch solution

B. Preparation of 1odine solution

() Dissolvelgm.of iodineand 2 gms. of potassium iodidein 100 ml of water in
a beaker.

(1)  Pour it in abottle and cork it.

Action of salivary amylase on starch

()  Rinseyour mouthwithwarm water. Make surethat no particleissticking inyour
teeth.

() Chew apiece of paraffix wax, to get saliva collected in your mouth. Chewing
enhances secretion of saliva.

(i)  Collect your salivain atest-tube (spit it into atest-tube).

(iv) Filter thesalivathrough athinlayer of moistened cottonto collect frothless, clear
salivain another test-tube (Fig. 15.1)

(v) Taketwo test-tubesA and B. Pour 1 ml. of 1% starch solution in both A and B.
Add adrop of iodineinA.

(vi) Pour 1 ml of salivain B and add one drop of iodine solution to it.
(vii) Observe any colour change in both A and B
| odine gives blue-black colour only with starch.

(viii) Get awater-bath. If you do not have one, make one as given below (Fig. 15.2).
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0, -:3;.: W
Notes Moistened Cotton 38°C — ! Hot water

Thermometer —

8-l 5ml of Starch
¥ + Iml. of Saliva

Fig. 15.1 Filtering saliva Fig. 15.2 Water bath

A beaker containing water heated to atemperature of 38°C serves as awater-
bath.

(X) Prepareaseriesof threetest-tubes(D,E,F) each containing 2 ml. of iodine solution.
(xi) Pipette out 5 ml. of 1% starch solution into another test-tube ‘C'.

(xii) Add1ml of salivato the above starch solutionin C. Mix the contentswell and
record the exact time of addition of saliva

(xiii) Themixture of 1% starch solution with salivaiscalled digestion mixture.

(Xiv) Keepthetest-tube containing digestion mixtureinto the water-bath. Temperature
of water bath must be 38°C-39°C.

Suppose, the temperature of the water in the water bath falls below 34°C, add
hot water to it. Stir it and take the temperature reading.

Do you know your normal body, temperature. It is 38°C.
Salivary amylase acts best at 38°C.

Why do we maintain the temperature of 38°C? Salivary
amylase becomes inactive at lower temperature and
gets destroyed at higher temperature.

(xv) Immediately take out 2 drops of digestion mixture and add it into the test-tube
D containingiodine. (Fig.19.3a)

Note the change in colour of the iodine and record in work-sheet.

(xvi) After 5minutesrepesat the previous step. Thistime usetest-tube-E. (Fig. 19.3b)
Note the change in colour if any and record it in work-sheet.

(xvii) After 5 minutes again repeat the earlier step. Thistime use test-tube (F). (Fig.
15.3¢)

Note the change in colour if any and record it in work-sheet.
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Starch +Saliva tarch +Saliva

Notes

Iodine (2ml.)

@ (b) ©
Addition of digestion mixture Addition of digestion mixture Addition of digestion mixture
immediately after keeping in after 5 minutes after 10 minutes.
water bath
Fig. 15.3

Clue: Some chemical reaction must have taken place during thistime.

(xviii) Keep all the three test-tubes (D,E and F) and compare the colours and fill up
Observation 1.

15.3 CONCLUSION

Salivary amylase of salivaactson starch and convertsit into sugar. During thischemical
action some intermediate substances like dextrins are formed. Dextrins give reddish
brown colour withiodine.

15.4 RECORDING OF OBSERVATION

Observation 1
()  Why doyou rinse your mouth before collecting salivain atest tube?

(i) Didyoufind any changein colour in test-tube A?
If yes, what was the colour?

(i)  Didyou find any changein colour in test- Tube B? Yes/No

(iv) What wasthe significance of keeping the digestion mixture in water-bath at a
temperature of 38°C.
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(v)  Mention the change in colour of the contentsin test-tubes - D,E,F,

Changein colour

() Test-tubeD .......cceeueneee. Why/ ..o
(i) Test-tubeE .....coceovrurnee. Why/ e,
(i) Test-tubeF .....cccoevreneee Why/ e,

(Hint :- Starch may be undigested, partially digested, completely digested)

(vi) How much time hasyour salivataken to convert starch into sugar?

15.5PRECAUTIONS
1. Rinseyour mouth before collecting saliva.

2. Preparethesolutionscarefully.
3. Makesuretherequired temperatureis maintained in the water bath.

15.6 FOR THE TEACHER

Pease ensurethat the student observesclosely and times changtesinthe varioustest tubes.
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Execise 16
(Optional M odule)

TO STUDY THE DEVELOPMENTAL STAGESIN THE LIFE CYCLE OF
DROSOPHILA BY PREPARINGA CULTURE

The progressin genetics has been largely due to experimentswith common red-eyed
fruit fly (Drosophilla) hovering over fruits. Itiseasily availableand easily cultured. The
generation time (timeto complete devel opment isal so short). It has conspicuous stages
carvae and pupaobserving the eggs hatch into larvae of then into adults through pupal
stage isadelight to watch.

OBJECTIVES
After preparing a culture of Drosophila, you should be ableto :

® preparethe culture medium;
e cropthisfromthefruit shop;
e transfer fliesfrom onebottle to another;

e identify thevariousstagesof lifehistory.

Materials Required

(i) Empty jam bottle or milk bottle  (ii) agar (iii) yeast

(iv) sugar, (v) cornflour, (vi) propionic acid,
(vii) banana (viii) water (ix) brush

16.1 WHAT YOU SHOULD KNOW

e Culturing of anorganisminlaboratory isrequired to study the behaviour, genetics
cytology and evolution purpose.

e Growing large population of organismsin thelaboratory by providing space and
nutritionistermed culturing.

e Forresearchwork, few organism are collected from nature or brought from dealer
and maintained and grown and multiplied on alarge scale.
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e Inschool laboratories. Drosophilaiscultured onasmall scalefor laboratory use by
the student.

16.2 HOW TO PROCEED

Notes [ Drosophila, thefruit fly can be cultured by thefollowing method :
1. Cleantheempty jam bottle or milk bottle and keepin boiling water for 4-5 minutes.

2. Dissolve one gram of agar in water.

Drosophila culture
o
Medium W

Fig. 16.1a Drosophila culture

3. Addonegram of yeast, 5 grams of sugar and 7.5 grams of conflour to the above
solution.

Heat themixturetill itissemi solid.
Transfer it into the empty and clean jam bottle.

Add adrop of propionic acid to it. The culture bottle is ready.

N oo g &

Put on overripe bananain an empty and clean bottle. Placeit at afruit shop. Soon
red eyed fruit flieswill comeinto the bottle.

8. Bringthebottle containing fruit fliesto your place and transfer thefruit fliesinto the
culture bottle. Note the date and time.

9. Observethetiny, red eyed fruit fliesdaily and record your observations.
10. Notethe changesthey undergo from egg tolarva, larvato pupaand pupato adult.
11. Draw diagrams of each stage.

12. Do not forget to write the date and time of each observation.

16.3 RECORDING OBSERVATIONS
Write the procedure of making the culture and obtaining thisto lay eggs.

Draw labelled diagrams of the stages of life history that is adult male and female
Drosophila, eggs, larvae of any in bottle or pupa.

Note: Drosophilafliesmoveupinto theempty bottleif you placeit upside down above
the culturebottle
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16.4APRECAUTIONS
1. Thenutrient medium should not becomehard

2. Careshould betakenwhiletransferring flies

3. Closeobservationisneededto seethevariouslarval stagesor larval instarsasthey | Notes
grow insize.

16.5FOR THE TEACHER

The students might need helpintransferring theflies. If aninverted jam bottle of same
sizeiskept over culture bottle. Thiseasily fly into the upper bottle.
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Execise 16(b)

A PROJECT TO STUDY THE GROWTH PATTERN OF MONEY PLANT

Growthisaessentia character of lifeor living organisms. Growth may be defined as
apermanent changein size. When growth occursin plants, it organsincreasein number
and size. Thusgrowth plants, itsorgansincreasein number and size. Thusgrowthisa
vital processwhich brings about apermanent changein any plant or itspart in respect
tosize, form, weight and volume.

OBJECTIVES
After completing this project, you should be ableto

e know and differentiate between temporary increase due to water absorption and
permanent increase in size and number of plant organs.

e developtheskill of using methodsto measure length and size of roots, stemsand
leaves.

e |earnthetechnique of measuring number and size of leaves.

e |earn to draw agraph to show the growth pattern of various organs of the plant.

Material Required
() Discarded bulb or jam bottle  (ii) money plant (i) water

(iv) thread (v) scale (vi) graph paper, pencil

16.1 WHAT YOU SHOULD KNOW
1. Growthisapermanent changein size and weight of any organism.

2. Ingrowth of awhole organism or apart of an organism, like the twig of amoney
plant can be measured by vaious methods.

3. Measurement of length of the internodes and the size and number leaves can be
recorded every day at the sametimeto determinethe growth pattern of money plant.
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16.2 PROCEDURE
1. Takeaneat and clean empty bulb or jam bottle.

2. Fill three-fourth of it with fresh water.

3. Collect apieceof money plant with one or two leavesand grow inthe bulb/bottle | Notes
at aplacewith sufficient light.

»

Change the water twice a day.

o

Observe and record the growth
pattern of the money plant.

6. continue collecting the datafor 15
days.
7. Draw conclusionsabout
(i) Timetaken by rootsto appear

(i) Timetaken by new leavesto
appear
(i) Growth rate of roots

(iv) Growth rate of stem
(v) Growthrateof leaves

(vi) Draw the diagram of each
stage. Fig. 16.2 Growth pattern of money plant

8. Plot agraphto represent growth patterns of roots, stem and leaves. In such growth
curves, taketime along x-axisand length about y-axis.

9. Present your record in the form of a project report.

16.3 RECORDING OF OBSERVATION
Suggested observation variablesare
Date Time Length of Length of Number of
root gem leaves

16.4PRECAUTIONS
1. Observation be recorded for the same set of organs during the experiment

2. Mark theroots, leaves and stem portion with the help of tages

16.5FOR THE TEACHER

1. Teacher may explain to the studentsthat temporary increasein size or volume of
certain organ due absorption of water should not be confused with real growth.

2. Students should be helped while recording the length with the help of thread.
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Execise 16(c)

TO MAKE A HERBARIUM

Thebooksarekept inthelibrariesin aclassified manner, so that it becomeseasier for
usto find aspecific book when we need it. The sameideaappliesto systemsguiding
usabout living world. Plantsare kept in dry conditionsmounted on hard sheetsfo paper,
inaclassified manner in aherbarium. Preparation of aplant to be kept in aherbarium
Isanimportant technique.

OBJECTIVES
After performing the exercise, you should be ableto :

e developtheskill of collecting plantsfor their study;
e prepareaplant for mounting on herbarium sheets;

e |earnthetechniqueof classifying plants.

Material Required
(i) A gardener’sknife (i) aplant press blotting papers or news papers
(i) trowel (iv) herbarium sheets
(v) tape (vi) pen
(vii) plastic bags (viii) water
(ix) tags (x) labels.

16.1 WHAT YOU SHOULD KNOW

1. A herbariumisdefined asacollection of plantsthat have been dried pressed and
preserved on sheets.

2. Dried plantsareclassified and arranged for future referencein taxonomic studies.

3. Plantsshould be collected from variouslocalitiesfor preparation of herbarium.
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16.2 PROCEDURE

1. Collect 10to 15 plantsof different typesfrom variouslocalitieswith thehelp of knife
andtrowel.

2. Theplantsshould befrom at least five different groups. Notes

3. The plants should be moistened with water and kept in the plastic bags during
collection.

4. Atthetimeof collection, the plant specimen should haveal the parts such asstem,
root and leaf.

5. Name of location, from where the specimen has been collected, should betaggd
withit.

6. Thecollected plant should be spread evenly between the sheets of blotting paper
or newspapers.

7. Then the plant should be pressed with the help of aplant press. If the plant press
isnot available, then some other heavy objects having plane surface can be used
for the purpose.

8. While pressing, care must be taken that the parts of the plant do not overlap and
the pressureisapplied uniformly on the entire plant

9. The plant should be kept under some heavy weight for about three days.

10. The plant istaken out of the sheets, that is the sheets should be blotting paper or
newspapers changed for about three days. The same procedureisfollowed with other
plant specimenss multaneoudly.

11. Now, the dried specimensare mounted on the herbarium sheets/big drawing sheets
with the help of tape.

12. Only one specimen should be mounted on one herbarium sheet.
13. On each sheet thefollowing detail should be given on thelower right hand corner.
() Thesteof collection
(i) Dateof collection
(i) Name of the plant
(iv) Family
(v) Ecologica and morphological note
(vi) Habitat
(vii) Name of the collector
14. Herbarium sheets should be preserved safely with moth balls/naphthalene ball s etc.
15. These sheets should be presented in the form of afile.
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16.3PRECAUTIONS

1. Ifaplantistoolargethenal2inchlongflowering twig can becollected andidentified

2. Theleavesmust be pressed in amanner that they do not overlap and get crinkled.

3. makesurethat the plants contain flowers

164 FOR THE TEACHER

1. Learnersshould behelpedinidentifying plants

2. Significance of taxonomic classification be explained.
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