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DEPARTMENT OF BOTANY
Laboratory Instructions

e Do not forget to carry laboratory apin, obserfiation book and other required accessories.
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PRACTICAL PAPER VI

MOLECULAR BIOLOGY, GENETIC ENGINEERING,
BIOTECHNOLOGY AND PLANT PHYSIOLOGY

Total Units: 13

. Qualitative

0SIS. /l;ll‘;\;\\
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yumEman

sampm indieR g & 2
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PRACTICAL QUESTION PAPER - VI
MOLECULAR BIOLOGY, GENETIC ENGINEERING,
BIOTECHNOLOGY AND PLANT PHYSIOLOGY

Time: 3 hours Max marks: 35

1. Conduct the biochegg®al (&gt of sample Afland B. 3 X 2 =6 marks

2. Determine the d§motic potenNgl ofiiaese® | sap by PlaSmalygic od / Stomg#al index of material C.
8 marks

3. Determine the pH 0k the given s ! 2 marks

4. Sefmgand comgent on &@ 6 mar

5. gomment 0 xperin&émd = 8 marRg
5 marks

Class records @
@CHE

1. Samgles — , P#otein, Redu‘g suga
2 marks).

Qrk, N&pative test-

experiment -3 marks, Principle— 2 marks, P/rg:g@e — 1 nirk, @Jlts-
7 L\ \N
3. D- Extractftom rdot, ste a plant to iven (Detﬁ’ﬂﬁ;{“i pH- mmmmment- 1

mark). uam Illll z
Experiments waumEs
pn 1210 G v SCUZa W

b. istle
(o er’

d. G@gong’s
(Reggffements- 1 n* Ci rocedure and-C [
5 & Experiments of ‘ 4
Streaming of Pr S is). ?
Balsggs tex%t. S é‘
pefl Jar ExPRgiment. I 0

Transpiration P8l
Mass Flow HygiPthesis
Ringing Expegment.

D a0 o

(Identification- #gark, Comgfent- 3

6. Class Records —5
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QUALITATIVE TEST FOR STARCH, PROTEIN, REDUCING SUGARS AND LIPIDS
TEST FOR STARCH:
PRINCIPLE:

Starch is an important polysaccharide,

e storage form of carbohydrate in plants. It is

abundantly found in roots, , Stem, fruitsfland cereals wiwo forms —o- amylose and

amylopectin.

a- amylose is cofgposed of linea

reducing end and a non —1ducing end. tﬁ
[12) can inggg into the rgdldle of e heli

starch.

[ chains of D- glucose in a %) glycoside

YSO&I ter, o- amyl e

ix to give a blue ¢ chara

kages. The chain has a

forms micelles in which

aristic and djagnostic for

a highly branc

ages are
, cts wi

est solution, lo
'REPARATI

PERIMEN*

2ml of 1% stp
solution Ref lodi

solution.

PROCEDURE:
Take 2 ml of 1% Starch s8

iodide appears confirming the presence of stargh. On boiling, blue colour disappears while on cooling it

a test tube ahd add a feWll drops of lodNge Sgi#tion. Blue colour of Starch

reappears.
RESULT:

Blue colour indicates the presence of starch.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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TEST FOR PROTEIN:
PRINCIPLE:

Proteins are the most abundant class of bio — molecules constituting of more than 50% of the dry weight of

plant cells. Proteins are linear polymers of Amgve=seiiemiihcy are the agents of biological functions. The

Test solution:
Any protein solution (s
PROCEDURE:
Od4solution. A blue violet colo Detween cupric ion and adjacent

peptide chains.

EXPERIMENT OBS | INF
ERV | ER

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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ATI | EN

ON | CE
Take 2 ml of test solution in a test tube and add few drops of Biuret reagent or add 2 — 3 drops of 20% | Solut | Indi
04 ion cate

tums | the

into pre

ale

P sen

purpl

ce
e or

MY &
GV&E R""%

9
(o @ N%

STA RS n
P77 T AN m
AEE BB

ARy r ketones ghat occur ingia @ik @&8IA8nos; chazs, disaccharide

UL L . ,
and dlsac&tdi/y(hlbl edt@ propg

=S /-2

i . : he blugego
green, ye[\¥ 8 ending upon the concentrati%ﬁ%
ABALLP

Dissolve 100g Sodium carbona i i i i tinal volume of 850ml water.
Slowly with stirring, and a solution of 17.3g Cof e pentahydrate in 100ml of water. Bring the final

volume to 1 litre. Benedict’s reagent is commercially available.

PROCEDURE:

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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Take 2 ml of test solution in a test tube. Add 5 drops of Benedict’s reagent and incubate for 5 mins in boiling
water bath. The colour changes from blue to green and then to reddish orange indicating the presence of

reducing sugars.

EXPERIMENT OBSERVATION |fFERB\CE

2ml  of test soluthin  + | ColOya@™es from blue 0 ™wagenf® of reducinglBugars

Benedict’s reagent and k&p it | green and tI‘M(YEd@
in hot water bath for 5 mig E R

0 reddi Y e ind

atesgt® pRsence of

or
RESULT: agfof cok& blue
zcharacterlz by their W?blllty water but

reducifg sugars.
TES OR LIPI@s

PRINCIP

lection of s stance

organelles Mke ch@rlas

lipids in the orms@aye In plant cell, I|p

cytoplaggf *
f erve

Lipid§serve as prime
ReicheR§ Meiss ue:

Is define®&S the numB of% 0.1N KOH solution requww lize 4#€ volatile™Wfter soluble
acids obtained by the hydg#lysis ofﬁ'AB L‘JB

REQUIREMENT SFKOH, Sudanglack I11 alcohol.
PROCEDURE:

Add 2ml of test solution to 2m[f water in a tesgtube. Add lew drops of Su¥a

I11 (dissolve 0.1% in alcohol)

and shake. A red stained oil layer separates out orvmessemfa®® of water, which remains uncolored.

EXPERIMENT OBSERVATION INFERENCE

Add 1ml of water and few | Red colour oil layer separates | Presence of lipids

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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drops of test solution and 2 | out on the surface of water

drops of Sudan black Ill. | which remains colourless

Shake and allow to settle

RESULT: A red stained oil layer separates oUlpaiuia ace of water which remains colourless indicating

the presence of lipids.

PRINCIPLE:
Lipids do not mi

ith wat ﬁ%gmgl
; mixtﬁ'ﬁ Ids angdgale : i ogefasRof liquid

es is produced and thi$gives &€ to a cloud Ij lloidal susp

g80lute alcohol, e containin

2leased mixfyre is quickly conierted into aMﬁ‘ﬁ\wipitat int
6 EEBRWN
paEmEn

amwy
\‘\:“ ) /4

v
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DETERMINATION OF OSMOTIC POTENTIAL OF CELL SAP BY PLASMOLYTIC

METHOD
AIM: To determine the osmotic potential of cell sap by plasmolytic method.
PRINCIPLE:
If a living cell is placed i olution havinglla greater ofmotic pressure gian the cell sap, exosmosis will

occur. The water will pggeOut of tficell and thefle will be a diadual loss gfFturgour™N§s a result of this, several

changes in cell appear a§stated-

1. Pulling away of the pl&ma membrane M aII
station in t

2. Shrinkgge of the proi#p asmy he corne!&@.e“ as a sPRgrical mass in_the centre,
this ghenomtheglS term olysi

Incip@nt Plasmolysis:
ithdrawal é’

plasmolysis. O
Isotonic: wiien th cegfration of s ion ou IS |ae or gotonic with
the sap Jomgy G

ypertonic: if tlg)nc trationd  the solutioﬁ said to be m.um; H

ypotonic: if thmnce ratio he solution Is.Said to be Pﬂ[i)if==l| z

malsis can mdpstrateg IS immerseg
\-\\"I//
hypertonic §oluti f sigrose. Because of the pigmentation of the sap in leaf ellghes plants, the

shrinking pr oplasran b&easily seen under m»
REQUIRSMENT: \ /
Onioff scale leaves or*eo discigr leaf, Sllde§/er ‘Watch glass g avity xs Microscope, Pipettes,

Test tullgs, Measuring,jar, Balaneg, Test (U8gygfand, 1MSIOE
PROCERJ#E '

Take the leaves of Rhoe@discolor

solutlon

e,solutions of dlf[iA ‘@ glons PgfDare the standard solution of

sucrose by dissolving 85.5¢ of sucrose in 100 water in it to rjgke its final volume 250ml.

From this standard solutigh, prepare 0.1 4"*%@gg,0.4, 0.5 and 0.6 M sQluis further diluti@n as follows-
1. 1mlof SS + 9ImI'OigVaterg? 0.1 M solutign (SS=Stan@ard Solutio
2. 2 ml of SS + 8ml of Watér = 0.2 M soluti
3. 3mlof SS + 7ml of Water = 0.3 M solutid@
4. 4 ml of SS + 6ml of Water = 0.4 M solution
5. 5ml of SS + 5ml of Water = 0.5 M solution

6. 6 ml of SS + 4ml of Water = 0.6 M solution
RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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Now, peel off the lower colored epidermis of the leaf of Rhoeo discolor and cut into six small pieces. Dip
one piece in each solution for some time and observe separately under microscope after mounting on the slide
for plasmolysis.

Suppose, the plasmolysis does not occur in 0,1,_0.2 and 0.3 M solution and occurs in 0.4, 0.5 and 0.6 M

solutions. It indicates that the isotonic solution ghould be ifi between 0.3 and 0.4 M sucrose solution. Now,

prepare further dilutions g##the slutions betwggn 0.3 to 0.8 that is 0.2, #/34, %G and 0.38 M. Repeat the

experiment with these @lutions and Ydee®® e concentratiOTT wwiagge F¥ percent of ghe cells show incipient

ation of sucrose soluumiv isgtonic with the cell sap.

[])of the cell sap can be ulated b

1- 1_ ] Q?O
o

The above f@rmula.i1S%8uitgle onIy fo n—ele

plasmolysis. This concent

, SUCIOSe

el&lyte g. NaCl, its
ﬁtlon onstant for

=
2
~

ﬁerse ghncentration
0s poterfygl and hence

on of water 88g from

—(

Nucheus

osmotic prgssure alcyllated first and then multiplied by its degree of dissociati

[aCl is 1.8. U /l;l.‘;\;\\
RESULT: m Ill===‘“

he Osmotic Pote olysis ba wamyy/
XUV 24
N W

gifrom cell sap flows out d

DISCUSSION:
When a plag cell
gradient. Ag
wateggMoves out of th
cells Which is similar to @mosi
plasmol

The plasmolytic metho(Nef det I

osmotic potential was fi
(1884). The method igWolves finding” OWiaile
different

derived by De

osmotic potential of (MEaggell

concentrations of solutions. At a particular

concentration of cell sap, it is equal to the

ormal cell

concentration of the external medium. Usually ; incipient plasmolysis

Fig Various stages of plasmelysis in 3 cell

osmotic potential obtained by this method is

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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slightly higher than actual value. Hence osmotic potential is then calculated using the formula of Hofler

(1917).

The process of plasmolysis and deplasmolysis are important because they help in measurement of permeability

of cell membranes.

SL. | MOLARPEONRENTRATIO VOLUME OF UME OF
NO. SUCROSE STOCK onfl DISTILLEP WATER
1 0.1M 1.0ml ml
2 0.2M M&nl oml

4.0ml

Re% 7:

.0ml

5.0ml

4
5 E
h Y
6 Cf 4,
7 0
y
8 Oml
& AW
WL ipmman z
b S VT // RG UR
N
\"ﬁ: qr
NO. frpsmglysis
PLASMOLY#S
3
4 <
5
6 0.6
7 0.7M
8 0.8M
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DETERMINATION OF STOMATAL INDEX BY QUICK FIX METHOD

AlIM:

To determine the stomatal index and study of stomatal structure by quick fix method or direct peeling (Vinca,
Beetle, Commelina leaves).

REQUIREMENTS:

Rhoeo discolor leaves, Bg#tle leaMyGlass slide, fCover slip, Wlicroscope, getripldfgQuick Fix or cellophane

eS prese Eermis of s@an&

surrounggd b Q kdfiney sha
thicke
Stomaw

tapes.
PRINCIPLE:

Stomata are the minute p

ach sto

a consists of an aperture

i e Merture is

o,

han the surroundipg cefls. G

frequency di ility of water. Sg@matal

: der@gens qPthe leaf that

, & Specigs te o fofn a definite
LS

Q
P71 AN

an ]
ABBGRYY peclng iy from the e
ve it\\l!r‘M’po ro gnification o
e 4

str'Iés; staine(N§g saffranin,

is of - oscope@‘&ne nugfer Otgiomgia visible
je.rﬁepiderm ce @e ame argél.

+S x100

index is an SRpressi

ace and mmm
microscopd Draw agéliag
OR

Lower epigémal peﬁ
moug#€d in glycerine*

STOMEATAL INDEX:

peel ntedﬁ

under the field of microsc@pe and a

The qui

Where,
S= No. of Stomatd™gan it area,
E= Number of Epidermal cells in the sanf unit area.

Based on the subsidiary cell arrangement with respect 10 guard cells, the stomata are classified into following

types:

a) ANOMOCYTIC STOMATA OR IRREGULAR CELL TYPE where the subsidiary cells are

indistinguishable from the epidermal cells. Eg. Ranunculus Type
RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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b) ANISOCYTIC STOMATA OR UNEQUAL CELL TYPE where, of the subsidiary cells one is small and
the other two are larger. Eg. Cruciferous Type

c) DIACYTIC STOMATA OR CROSS CELL TYPE where the stomata remains surrounded by a pair of
subsidiary cells which lie at right angles to the longitudi is of pore and guard cells. Eg. Acanthaceae Type

d) PARACYTIC STOMATA OR PARALLEWN CELL THPE where stoma remains enclosed by a pair of

subsidiary cells which are Rubiaceae Type

CRZOL)

Anomocytic Anisocytic Diacytic Paracytic

) T B w V

L. BER OF SéMATA
. NAME CM'H PLA

u
e > U 1
- - t%‘l’”

RESULT:
Stomatal Index of Rhoe# leaf is

Stomatal Index of Beetle'Yegf is

STREAMING OF PROTOPLASM TO SHOW CYCLOSIS:

(Demonstration experiment)

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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AlIM:
To observe the protoplasmic streaming movements in Elodea leaf (Or staminal hairs of Tradescantia).

INTRODUCTION:

All living organisms areg@#mpose®yof the essenflal living suistances protgplas Rich is jelly like colloidal

substance. The protopla§mn undergoes§es® 01 chemical changes tremggfllates the engre cellular activity. The
major characteristic featuRg of all living sy ’%protoplasm and its ponents via movement,
|ng move sm alsoNggdicates its living nature.

permeability and metabQl¢€ reactio
The prigCiplcngechP |sm aming

repolygherisation of cytoskele eIe pgfits.

on ta% noke#®erision and

REQUIREMIENTS#
es), Slidesy Cover SNps, &oun icroscope

Young leavge of aor alllsnerla eaf of

fref

ROCEDURE:U

T RS
‘ FA /8RN
oLbthEdsi4mina hair, plage them or/ cover wi e help of covg
S AR ﬁaa"iﬁ _ 5

ecigly the Chloroplast in th

in_adding a dr f

Elodea lea é

OBSERVTON AiD RESQILTS:

The gMoroplasts appe* MOVeNy a circulating fas iOéJ In the*e of Elodea, (g is a
large Rntral vacuole and @ lorop¥gls move'in a’_ﬂ_ockw'ise or apjd ockm?nrectlon This is kgBwn as

\ \ |
\ Ny

rotation. ‘&
The movement of the chl8 plast S MICroscope | ﬂ to thegirculation or streaming of
protoplasm. The movenggnt probably occ formation of pRgtoplast. Microtubules of

cytoplasm may also cogitribute to theghov
The chloroplasts were foulfygovafg around the @acuole in b@h clockwise 8gd agg#€lockwise direction.

DISCUSSION:
The streaming movement of protoplast is called Cyclosis. This is of 2 types, namely:
1) Rotation and 2) Circulation

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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e Rotation is the movement of the protoplasm that moves in clockwise or anticlockwise direction. The
cells of Hydrilla etc show rotation.
e Circulation is the movement of protoplasm in different directions around a number of small vacuoles. It

IS seen in Tradescantia staminate hair. Th losis normally decreases with the maturity of the

tissue.

Nonmoving cortical
cytoplasm (gel)

Streaming

cytoplasm

(sol)

Parallel actin

filaments

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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DETERMINATION OF APPROXIMATE pH OF PLANT SAMPLE USING

INDICATOR
AlM:
To determine the approximate pH of plant samp|ejehmgsmeigator.
PRINCIPLE:

s maintainegfat remafggbly constant value. This

In most living systems

is made possible throug puffer system in plants. acids, bases and salts

dissociate to relatively ligg extent permits %Mwa &er.sﬁem.
REQUIREMENTS:

tem a Qsof Faceous plantiBigg &I\/@@
papergpestle and mortar,és’ti ed ‘

PRO : %
Wash the plaiit mat thorg ghl@. Cut m an i all p sepa@lely. Prepare
three separge aqu i ‘o izing the tISsue in a Rgorta st th@pH of root,

T RS
lafii, samples mﬁy‘am@d or aflern
/AEEBRRR
TLLLLL

amEy
\‘\:\‘ 174

v

Plant s3 ptor / pH

DISCUSSION:
Plants are found growi

in a pH range of 3 to0 gA‘r@!ﬁjrogen ion concentRgtion of any solution. All

[+ ion. The pH scale rggges from 040 14 arc™san be used to ge the Wtions from normal acid

to normal base. Most of the Phygilogical reactios occur at dispecific pH. Ay eration of the pH will disturb
the rate of reaction. All the physiological reactfpns occur finder the catalytic action of enzymes which are
6 to pll8. In a single plant, the different parts show different pH and different species having different range of
pH. The pH of the plants varies depending on the nature of soil and other external factors.

BELL JAR EXPERIMENT:

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE
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AIM: To demonstrate transpiration by vapour condensation inside Bell jar.
REQUIREMENTS: Bell jar and potted plant, polythene sheet, glass plate, grease.

PROCEDURE: Take a well-watered potted gant. Covel the pot with a polythene sheet to check the
evaporation of water fromg#f€ soiRgurface. Nowplace the pofied plant ovegla gi8ggplate and cover it with the

bell jar. Make the appaf@tus air tight By sgae®® 10 grease in the Peweetw€en glass pla@ and bell jar. Leave the
apparatus undisturbed.

OBSERYATIR)L: A rsomet@ ops of i the% ell jar.
o4

INFERENCE: Water are#@rmed on the ingi | jar. It is dye tOhghe c sation of watergg@pour
which is prowgyced d tra ira(@ ];

Bell Jar

<]
=
7
-
>
.

" Rubber
Sheath

Glass &
Plate

Vaseline

Fig. 21. Demonstration of transpiration.

DEMONSTRATION OF SUCTION PRESSURE DUE TO TRANSPIRATION:

AIM: To demonstrate suction pressure due to transpiration.
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PRINCIPLE: Leaf cells lose water during transpiration. It increases the diffusion pressure deficit. These cells,
therefore, withdraw water from the neighbouring cells. The later, in turn, get water from the xylem sap of the
leaf. The sap in the leaves thus comes under a pull from the transpiring leaf cells. This pull or suction is due to
the increased diffusion pressure deficit of the cellgas a result @f transpiration.

MATERIALS REQUYRED: A lon@name® Class tube, rubne Qingl leafy shoot gut under water, water,
mercury, beaker and stan@ MY
PROCEPURERA lgff narro %W' I

one#ﬂ& pletelWilleg Water. The
. o

the rub lower end of theQtube is

cut englof a leafy twig is in&ed t
. The whole s

dippStha beaker cont@’mer

RESULT: er s timg¥'there will B8 a rise i

pulled or s@tkere the granspiring twig.

P LA

/71 L\

) —

Fig. 22. Demonstration of water-lifting power of transpiration.
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BALSAM PLANT EXPERIMENT

AIM: To determine the experiment that xylem is the pathway of ascent of sap.
MATERIALS: A beaker, watergeosin stain, stanl, white balam plant with rgpts.

PROCEDURE:

e Put few drops of eggin stain in a bea _ﬁfm %
Insgrt a balsam p th eep it for hoR@
ansp

o [Ed lin€Seggle seen and vel Ieave
. hen a section 4’ erved under ‘wicroscope it St the xylem vesQls are
Sgloured. o
e This§ peri@con S x@we pa@ent d:z# 0
' -_ ﬂ

Leaves

Red colour veins

Shoot

QS SCrn»
TOUNAYD

U
—— Stand

Beaker

Eosine solution

—
BALSAM PLANT EXPERIMENT
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STUDY OF PHLOEM TRANSPORT BY RINGING EXPERIMENT

AIM: To demonstrate the ringing experiment to study the phloem transport.

REQUIREMENTS: Healthy potted plant, knife.

PROCEDURE: Malphigigfft71) Wed “Ringing @xperiment”ffio show the rglfe of Xem in ascent of sap.

A healthy potted plari§is selected, Ngiggp®TDark (all the tissue OWithe”xylem) is regloved from the stem (2-
3cm in length) just outsid@the xylem should n gMde &experlment Is left aggguch for few days.

OBSERYATT®{L \Mfereas mM % f solule takes®BTadR because

phloep#tissue is removed, thefetore roots are developgd.

RESULT: Wge bulgigg®or IS @Ioped part where
phloem rem@ved se ig'thi : it c to efd portion. It

undergoes gwelli nd

anslocation of We.

rowth of roots takes place. Therefore, it

l‘ l\\
A /1 l\\\

hloam ndkessary for

=

Accumulated
materials

Girdle

RINGING EXPERIMENT
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MUNCH MASS FLOW HYPOTHESIS
AIM: To explain Munch mass flow hypothesis.

REQUIREMENTS: Osmometer X and Y, sucrosgsglition _semi-permeable membrane, horizontal tube.

PROCEDURE: The mosig®idelySccepted theofly of transloggtion of soluig® prepggd by Ernst Munch (1923)

it is variously called th@ mass flow, Sgluii® ow, pressure TIOWtiygofy be proposgll a physical model that
behaved very much like e phloem system in erla& consist of two bulbf/‘X’ and ‘Y’ made up of
other

semi-permeable membragg”and co Eh a Q % Bulb s filled with concentrated
sucrose g¥lutiOhmgnd contain@;m imm 9&& water. W hilcgs®MoRgo, water
immegately begin to enter the” X contain s e solution). Jugge it wer water potentR, as a

of the solutigns Wy rise he connecting jgfe ‘T’

e of th 0se Iutic@ong. (Pen sucrose

out throug@h the mégnbra to th@ water bath.

eqw corn@entrated at

|

mber and it fo

forces soffie of the

X to Y continues until the solution in both bulbs beco

bulbs woyid have equal watgr potential. /I;’;‘ E‘;\\\
/EEERWN
a : mmmmEnl

resulTRgessure increa his
and eventudy flo

solution entgfs the Y
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Fig. 5.15. Diagram 1o illustrale the pringiple of Munch mass flow hypothesis.
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AIM: To demonstrate osmosis through plant membrane with the help of potato osmosis.
REQUIREMENTS: Potato tuber, sugar solution daater_pin _beaker and Petri plates.
PROCEDURE: A largeg#td powgto tuber is tgken, its skinfis peeled off gh theWgse is cut to make it flat. A

hallow cavity is made I the center Vg elp of the scoop. TTewag\a#y is filled wigh strong sugar solution.
The initial level of sugar $glution is marke rt in the wall of the tubgf. The potato tuber is now

placed in a beaker of watg @ R@

cavity.

ion @vater i@ the sugar

tato actNas entia® permeable

INFEREN®E: the in e to os

solution. TWE experiMent cells of

membrane
ey

PETRI DISH
WATER

gt

R

nH

Fig. 11.8. Potato osmoscope experiment to demonstrale
osmosis. A, Original level; B, Final level.

OSMOSIS: THISTLE FUNNEL OSMOSCOPE
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AIM: To demonstrate the phenomenon of osmosis using an organic membrane.

REQUIREMENTS: Sugar solution, organic membrane, water, Thistle funnel, beakers, stand and string.

PROCEDURE: Tie the gg#fhic Waembrane to tlle mouth offithe thistle fughel tTRgtly. See that membrane is

devoid of any pores. IRyert the thisthg fuam®™and pour sugar-setmii@n #to it. Note e initial level of sugar
solution in the stem of fuRgel by tying a string. Y ker contalnlng water#iSee that the mouth of the
funnel is immersed complgtely in ; ve the §gtup undisturbed for some

time. c)
OB VAT|ON:Tr§?
RESULT: @ne s iffu
concentrati@n in em

e!rom th
f two liquid separated by a semi-permeable

SUGAR 5
SOLUTION

INITIAL |
LEVEL 1

WATER ~J=

ANIMAL _
BLADDER

THREAD

Fig. 11.7. Thistle funnel experiment
to demonslrate 0SMOSIs.
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TRANSPIRATION: GANONG’S POTOMETER EXPERIMENT

AIM: To measure the rate of transpiration.

PRINCIPLE: Transpiration in leaves creates a tension in the xylem to absorb water. So, transpiration of water
is equal to the absorption of water by roots or sterg

REQUIREMENTS: Ganong’s potometer, beakeff water andgplant twig

DESCRIPTION OF ARBARANIS: Ganong’ potometer feonsists of gfhorizOngal graduated tube with 2
vertical reservoirs at oRe end. The Qg™ 0Ent at the other ertmmggthd® small term@hal opening. The inner
reservoir has a stopper at §s base. The comple e ed on a wooden stang

PROCEDURE: Fill the g#paratus mg & cut it Sgder water. Fix the twig to

the widegfnd OWgRe |zontal ough the of hoNgonias®en a small

beakegContaining water. he aro e cork. Take out 8¢ bent

end TMegg the beaker tal tube, aggin be in the beakg@®”Now
keep the apagatus i
OBSERVAFN IONAfter s i air bubb slowly ves rds e other end.

The rate offits m
NFERENCE: As)tran

Itimately from w)ea
be. The rate of mave

fro e reservolr a
mJthe beake/'c e m@ves glong the horizontz

rans mn WA ate
. \\\II'I/

o\ /-

W{f the twig, JatElais.draw

ries With the changes i

the enviroriinenta dit@ns.
sured from the movemeg of bble @By allowing
|r bubble can ber ulat% :

% Reservoir 7

The rate of fanspi at

the water tggffow fro te|n

Air bubble Graduated capillary tube
GANONG’S POTOMETER

K]

Coloured ==
water -

———

f

1 \
itltts!fi!ll!
il

-

{1
4
4
: g *l
= L
i\
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MEASUREMENT OF TRANSPIRATION USING FARMER’S POTOMETER

AIM: To measure the rate of transpiration by using farmer’s potometer.

PRINCIPLE: The method is based on the assurgption that the rate of absorption of water is approximately
equal to the rate of transpiration,

REQUIREMENTS:

Farmer’s photometer, er, VaselincNsho® under water and Deakg

PROCEDURE: Farmer’§potometer Comprises. sV uthed bottle having rubbegiCork with 3 holes. A
thistle funnel with a stop g#rk is fitt ﬁmxa&s Q[ servoir. 9§ long narrow bent tube of
known difmete scale is &;bo le. In hole, MNga 0 (ONt under
water)#5 introduced in such aWway th lower cut i rwa

The Whgle apparatus i d wig® water and the

tight. An aifgubble s #trodgCed arro

contained iffa be As #fanspiratio roceed‘
bubble to gass fro¥one@nd of the scale to the other. The water reservoir is opefed sl to Bush the air

ubble back to t@gin ing of le. A /I,;,.i’i;\;\\\
3 2rms of ml/hK. the volume!ﬂiﬂ M‘ﬁ}{ans red ;agbe calculated b

ka apparatus is gg#tie air
fth@e is digfed in water
timefgaken by air

I= 1eRgth or distance tra\%k?yth
OBSERWAFON: AMRyubbl

the graduated horizontal tiie. %
INFERENCE: the distagiCe travelled by the
air bubble will give theglzolume of wger
lost due to transpiration. egielp of

farmer’s potometer the effect of different

factors such as temperature, wind, velocity,

humidity, light etc on rate of transpiration, can

be measured. Fig. 30. Farmer's potometer.
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