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PREFACE

| have great pleasure in bringing out the Alliedd®cal Manual
on the occassion of Golden Jubilee year (1963-204f3)our
Department. The manual caters to the requiremettieogyllabi of Il
B.Sc Allied for Chemistry and Zoology Major. The mual has been
divided into 9 units dealing with Cryptogams (Alga&ungi,
Bryophytes and Pteridophytes), Gymnosperms, Monmywl
Taxonomy, Anatomy, Cytogenetics, Ecology, Physigl@nd Plant
Propagation. Large number of illustrations and llaige have been
done. Model question paper of the practical, pcattkey and short
notes of the practical key have been appended.eTihekisions shall
be useful to the students in the preparation ofvehsity Practical
Examination.

| am extremely grateful to the management for tlo@nstant
support. | wish to express my deep sense of gdatito our beloved
Principal, Dr. Kanaka Bhashyam, for the appreceaimnerest shown
and encouragement given to me while preparing thanual. |
sincerely thank the Department of Biotechnology {PBor their
financial assistance under star college schemash w express my
profound thanks to my colleagues who helped in nmkhis manual
a reality. Much needed moral support and encouragém provided
on numerous occasions by my whole family. | haveagpleasure in
dedicating this manual to my beloved students.

Dr. M. Hemalatha
Assistant Professor
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Class ; Chlorophyceae

Order : Chlorococcales
Family Chlorellaceae
Genus : Chlorella

» Chlorella is aunicellular, non-motile, spherical free floating
alga.

» The cell membrane enclospsotoplast and external to the cell
membrane is #hick cell wall.

* There is a singleup shaped parietal chloroplast

* In the cavity of chloroplast, lies thmicleus

* Pyrenoidsare absent.
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Class . Oomycetes

Order ; Peronosporales
Family Albuginaceae
Genus . Albugo

INFECTED LEAF:
« Albugo causes‘white rust” or “blister rust” disease on the
leaves of Amaranthaceae.
« The disease appears in the form gifiny, white, smooth

irregular blisters or patches

White rust
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T.S. of infected leaf:

» The infected portion shows theptured epidermis.

« Short, thick-walled, unbranched, club shaped conidiphores
are seen.

* Each conidiophore bears a chain of conidia ibasipetal
succession

» Conidia are joined with each other with the helpnaicilage
pad.

* Conidium is asmall, smooth, sphericaland multinucleate
structure.

» Each conidium may grow directly or develop mdniffagellate
kidney shaped uninucleate zoospores and act as

zoosporangium,

Upper epidermis

Host tissue

Haustormum
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Division ; Bryophyta
Class : Hepaticopsida
Order : Marchantiales
Family ; Marchantiaceae
Genus : Marchantia

Dorsal view with antheridiophore:
» The thallus oMarchantia is flat anddichotomously branched.
 There is a conspicuous midrib marked lgllow groove and
there smallrhomboidal areas with small dot like spot at the
center —airpore.
« Thallus may beagemma cupsthat contain special reproductive
bodies calledyemma
Ventral view with archegoniophore:

* From the ventral surface of the thallus arise nwmerhizoids
andscales

 The rhizoids are two kindsmooth walled and tuberculate
rhizoids.

Dorsal view with Antheridiophore Ventral view with Archegoniophore
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T.S. of Thallus:

SRC

Upperphotosynthetic regionand lowerstorage region
Presence ddirpores in the upper epidermis.

Photosynthetic region showair chambers, partition wall,
assimilatory filamentswith chloroplast.

Storage regionis made up of thin walled parenchyma cells.
Lower epidermis showsscales thin walled, unicellular

tuberculate andpegged rhizoids

Partition wall

I Photosynthefic filament

A \Ht ale
Pegged thizoid

Smooth walled rluzeid
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L.S. of Sporophyte:

» Each sporangium is encloseddalyptra andperigynium.

« A group of sporangia is covered pgrichaetium.

« The mature sporangium is differentiated into 3 ) foot
(i1) seta (iii) capsule

* Foot is meant foanchorageandnutrition.

» Seta is short and elongates at maturity, pushiagcépsule out
of calyptras and perigynium.

» Capsule i®val and enclosesporesandelaters.

» Elaters ardygroscopicand meant fodispersal

e cnesnneneme AMETOPHYTIC
TISSUE
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Class ; Leptosporangiopsida
Order ; Filicales
Family Polypodiaceae
Genus ; Nephrolepis

HABIT

« The plant is a sporophyte differentiated intoot, stem,
rhizome andfronds.

« The rhizome is underground, creeping and covereth wi
ramental hairs.

« Adventitious roots arise from underside of the rhizome.

* The young leaves amrcinately coiled in bud condition.

» Each leaf act asporophyll and bears a group sporangia on

the ventral surface referred ssrus

FROXND
SORUS

— RAMENT A HAIRS

CIRCINATE VERNATION
Nﬂ_‘ RHIZOME

"‘!{r > RHIZOID
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T.S. of sporophyll with sori:

The vertical section of the sporophyll shows théing structure:
* The sporophyll has a swollen receptacle cglledenta
« Each sporangium has a long stalk wagpsule.
» The sporangial wall hakick annulus and thinstomium.
» Each sporangium encloses unicelldiaploid spores

* The sori are enclosed loydusium.
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RECEPTACLE
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Class . Cycadopsida

Order : Cycadales
Family ; Cycadaceae
Genus : Cycas

T.S. of Young Root:
* The young root has@rcular outline.
It is differentiated into outezpiblema, cortexandstele
« Epiblema is single-layered, composedioh-walled cells.
» Cortex isbroad, parenchymatous and multilayered
« Some of the cortical cells hagéarch andtannin.
* Endodermisis uniseriate.
» Pericycleis single layered.

« Stele isradial, closed, diarchwith exarch xylem

; ; Root hair
"-‘-.* o
VP T Epiblemma
O
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T.S. of Coralloid Root:

» The structure of coralloid root is similar thattbe normal root
of Cycas.

 Except the presence adlgal zone made up ofradially
elongated cell.

« The middle portion of cortex has thdue green algaelike
Anabaena andNostoc.

» Vascular bundles amosed,radial, triarch with exarch xylem

Root hair
Epibletuna

-

Chater colex

Alzal zone

Inner cortex

Tiarch, radial closed with sxarch aovlem
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T.S. of Rachis

* Itis shieldshaped.

» The outer most layer is epidermisiticularised.

 Hypodermis is multilayered and differentiated intmter
chlorenchymaand innessclerenchyna.

» The ground tissue garenchymatous

* Numerousnucilage ductsare seen in the ground tissue.

» Vascular bundles are arranged iniarerted omega-shaped

« Each bundle is conjoint, collateral, open, pseudonsarch and

diploxylic with centripetal andcentrifugal xylem.

Seclerenchymatous
Bundle sheath

Resin canal

Parenchymatnus%
ound tissue
A

Chlorenchymatous
-~ h
hypodenmis
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T.S. of Leaflet

» The leaf has awollen midrib and narrow flat wings.

» The outermost layer suticularised with epidermis.

» Sclerenchymatous hypodermis is present on botls.side

 There is a centrally located vascular bundle whscbonjoint,
collateral, open, pseudomesarchanddiploxylic.

 Xylem shows a large “V” shaped centripetal xylem and
groups of centrifugal xylem.

 Mesophyll is differentiated into palisade and spong
parenchyma.

* Presence otransfusion tissue between palisade and spongy

parenchyma helping in lateral conduction.

= ongR EIDERHS
-=-= TRANSFUSION
TISSVE
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MICROSPOROPHYLL

» Each microsporophyll is narrow at the base and tdsvéhe tip.
 Itis broader in the middle portion.

» The sterile upper portion is callegpophysis

» They are wedge shaped structure.

» The ventral surface bears therus.

e Presence dadoral hairs.

Microsporophyll

Apophysis

P,
-
—35

Dorsal view ) i
Ventral view
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T.S. of Microsporophyll

» The outline is triangular.

A large number ofmucilaginous ducts are seen in ground

tissue.
 Thesporangiaare attached on the lower surface.
 Themicrosporangiaare cuiongitudinally .
» Sporangia areval, sac-likewith a short stalk.
» Sporangia enclose a large numbemidrospores

* Intermixed with sporangia are seveuaicellular soral hairs.

Resin duct

Vascular hundle

W— Soral haw

Sporangium

Spores
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MEGASPOROPHYLL

» The megasporophyll are loosely arranged and never & cone.
« Itis large, 6-8 inchces long.
 Its upper portion ikroadly pinnate andtapersto a point.

» The stalk like lower portion beamthotropous ovulesin two

distichous, lateral rows.

e The whole sporophyll is covered with deris@wnish, woolly

hairs.

« Each megasporophyll is leaf-like pinnately dissectéhile the

lower narrow portion bears ovules on either side.

\\

\ Upper sterile portion
Y 1
J

Ay
Stalk
X Orthotrapous ovule
rj 0

Y

i
S
4
A
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L.S. of Ovule

* The ovules arerthotropous.

* It has an integument havirgglayers.

« Outer and innefleshy layerand middlestony layer.

 The nucellus is covered by the integument excephenregion
above wherenicropyle is present.

A few cells at the apex of the ovule, some cellgetlus, is
dissolved to form theollen chamber.

e The centre of the ovule is filled with tissue d&&male

gametophytewhich is surrounded by thrucellus
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Female Gall Male
flower flower flower
Hypanthodivm Inflorescence {ficus)

N\

MORPHOLOG
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SPECIAL TYPES OF INFLORESCENCE

HYPANTHODIUM
E.g.Ficus
Hypanthodium is the characteristic inflorescence of fig.
It is the modification otapitulum.
The receptacle is convex at the beginning becomesave and
hollowed out into dlask shapedstructure.
Numerous smallsessile flowersare arranged along the inner

wall of thereceptacle

sasmsssnmmns sy OSTIOLE
reemminens PERIPHYELS

.o MALE PLOWER

.. NEUTRAL OR GALL FLOWER

e eeeen. PEMALE FLOWEER
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CYATHIUM

E.g. Euphorbia heterophylla

» Cyathium is a highly condensed inflorescence like a flower.
It consists of highly reducedgsolitary, central flower
surrounded by fivescorpiod reducedmale flower.

It is the characteristic inflorescencekdphorbiaceae

B4 A R S R . pe Dl ELLATE
FEMMLE FLOWER

= - ---NALE PLOWER
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NECTARY i
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FAMILY: ANNONACEAE
Annona sguamosa

» Arborescent habit.

» Alternate, exstipulatalistichousleaves.

» Leaf opposedascicle

» Bisexualtrimerous, hemicyclic, hypogynousflower.
» Sepaloid, spathulatepetals.

* Numerous free stamens and carpels arranged spirathe

conical torus.
» Dithecoushooded anther
 Numerous carpelgpocarpousand superior ovary.
» Each carpel isinilocular with one ovule orbasal placentation.

» Aggregatefruit.
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FAMILY: RUTACEAE

Murraya exotica

e Unarmed stem.

« Exstipulate compound leavesaromatic gland dotted with
inter marginal reticulate venation.

* Cymoseclusters.

» Bisexual, regular, pentameroiypogynousflower.

* Ten stamenspbdiplostemonous outer five long antipetalous
and inner five short antisepalous stamen.

* Anther dithecouantrorse.

» Bicarpellary,syncarpous bilocular, superior ovary with ovule

in each locule omaxile placentation.

* Hypogynous discis present.
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FAMILY: RUBIACEAE

Morindatinctoria

Simpleopposite, decussate, interpetiolar stipulatéeaves.
Axillary head inflorescence.

Bisexual, actinomorphic, pentameroapjgynousflower.
Calyx reduced into aing.

Five, epipetalousstamen.

Five, gamopetalousvisted corolla.

Bicarpellary, syncarpoushilocular, inferior ovary on axile

placentation.
Bifid stigma.

Multiple fruit.
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FAMILY: APOCYNACEAE

Vinca rosea
» Simple,opposite, decussateshiny leaves.
* Axillary pairedcyme
» Bisexual, actinomorphic, pentamerobgpogynousflower.
* Five, gamopetalousypocrateriform corolla.
« Corolline coronais present.
* Five,epipetalousstamen.
» Bicarpellary, apocarpous superior ovary, many ovules on
marginal placentation.
* Hour-glassshaped stigma.

* Doublefollicle fruit.
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FAMILY: GRAMINEAE

Chloris barbata

Cylindrical hollow stemwith swollen nodes
Sessile alternate leaves witharallel venation.
Leaves have leaf sheaths digdiles.
Inflorescence witlspikelet

Perianth is modified and reduced ihbalicules
Anthers areversatile.

Stigma isplumose

Fruit iscaryopsis
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Xylemn Parenchy
Intercellular Space
PFitl

Bundle sheath
Phloem

Kylem

Ground tssue
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T.S.0OF DICOT ROOT

E.g. Bean

 Epidermis is single layeredynicellular root hairs without
cuticle.

» Cortex is broad andomogenous parenchymatous

 Endodermis is single layered withsparian strips

» Uniseriate pericycle.

» Vascular bundles amadial, open, tetrarch with exarch xylem

« Pith is small angparenchymatous

Ground Plan

— —— Epidernmnis

------ Fundoederimis

T Pericvale
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A Portion Enlarged

ROOT HAIR
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T.S.O0F MONOCOT ROOT

E.g.Canna

Epidermis issingle layered unicellular root hairs with out

cuticle.

» Cortex is broad, parenchymatous enclosange air spaces

* Endodermis is distinct uniseriate with thin walpassage cells
opposite to protoxlem groups.

» Pericycleis single layered anglarenchymatous

 Vascular bundles ar@olyarch, radial, closed with exarch
xylem.,

* Pith issclerenchymatous

Ground Plan

ROQT HAIR

EPIBLEMA

— ENDODERMIS

PERICYLE
PITH

PHLOEM
CORTEX
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A Portion Enlarged

s ROOT HAIR
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T.S.0F EPIPHYTIC ROOT

E.g. Vanda

* Epidermis is single layeredjnicellular root hairs without
cuticle.

» Chlorophyllous velamentissueis present below the epidermis.

 Itis followed bysingle layered exodermis

» Cortex isbroad, parenchymatous with plenty efarch grains
andraphides.

 Endodermis isuniseriate and parenchymatous withassage
cell.

» Pericycle is uniseriate amrenchymatous

» Vascular bundle ipolyarch, closed, radialwith exarch xylem

» Pith islarge andsclerenchymatous

« Conjunctive tissueis sclerenchymatous.
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T.S.0F DICOT STEM

E.g. Tridax

* Epidermis is single layeredjuticularised with multicellular
hairs.

» Cortex isheterogenous the outer collenchymatous and inner
chlorenchymatous.

 Theendodermisiswavy in outline.

» Pericycle ismultilayered andheterogenous

» Sclerenchymatous pericycle forms thendle cap

» Vascular bundle arepen, collateralandconjoint.

» Xylem ispolyarch andendarch.

* Medullary rays are present between the bundles.

» Pith isbroad andparenchymatous

Ground plan

———MULTICELLULAR ROOT HATR
——— EFIDERDMIS

ENDODERMIS
METAXYLEM
TITH

ente FROTOXYLEM
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A Portion Enlarged

MULTICELLULAR HATR
CUTICLE
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T.S.0F DICOT STEM

E.g. Cucurbita

* The stem haBve ridgesandfive furrows.

 Epidermis is single layerediuticularised with multicellular
hairs.

» Cortex isheterogenouscollenchymatous below the ridges and
chlorenchymatous below the furrows.

* Endodermis is distinct.

» Pericycle ismultilayered and sclerenchymatous.

» Vascular bundles aten in number arranged in two of five each.

» Theouter five bundlesaresmaller below theridges andinner
five bundlesarelarger below thefurrows.

« The vascular bundles arepen, bicollateral with endarch
xylem,

* Pith ishollow.
Ground Plan

MULTICELLULAR HAIR

ENDODERMIS

PITH CAVITY

' =~ (; / FERICYCLE
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A Portion Enlarged

MULTICELLULAR
HAIR

CUTICLE
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COLLENCHYMA

: r-—?g
B

TR Ty F e X =i ENDODERMIS

SCLERENCHYMATOUS
PERICYCLE

OUTER PHLOEM
QOUTER CAMBIUM
: BICOLLATERAL
META N
IETA XYLEM VASCULAR
BUNDLE

PROTO XYLEM
INNER PHLOEM

PITH CAVITY

SRC Allied Practical Manual



SRC

51
T.S.O0F MONOCOT STEM

E.g. Bambusa

Epidermis is single layered covered watltticle.

The hypodermis has alternate patchesclobrenchyma and
sclerenchyma

Vascular bundles are scattered in tireund tissue which is
parenchymatous

Vascular bundles areonjoint, closed, collateralwith endarch
xylem.

Xylem is “Y” shaped with 2 metaxylem and 1 protoxylem
associated with protoxylem lacuna

Vascular bundle hasszlerenchymatous bundle sheath
Presence dfollow pith.

Ground Plan
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A Portion Enlarged

CUTICLE
FHDERMIS. HETEROGENOUS
CHLORENCHYMNLA HYPODFRMIS
SCLERENCHYMA ERMI

SCLERENCHYMATOUS
BUNDLE SHEATH
PHLOEM
CONJOINT,
ETAXYLEM | COLLATFRAL, CLOSED,
WITH ENDARCH
PROTOXYLEM | XYLEM
PROTOXYLEM

LACTUNA

PITH CAVITY
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ULTRA STRUCTURE OF CHLOROPLAST

» Cytoplasmic organelle of plant cell.
* Bounded by twdipo-proteinaceousmembranes.
* Inner space filled with colloidal substansgema.

 Closed flat sactaylakoids arranged one above the other

granum.
« Grana found in stroma, interconnectedfiays.
* Quantasomepigment present on the thylakoid membrane.

* Functionphotosynthesis

---——-——--0UTER MEMBRANE.

--——TLNNER MEMBRANE
—-—- CIRCULNAR DNnA

— GIRANUM
—= RIBo3oME
THYLAKOID
FRET s> STROMA
_ LAMELLAE
“———-———  8TRoMA bR MPTRIX
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ULTRA STRUCTURE OF MITOCHONDRIA

» Granular or rod like cytoplasmic organellpower houseof the

cell.
» Covered by2 unit membranesseparated by a space.
* Inner membrane has finger like projection- thistae.
 Inner region is thenatrix .
* Inner and outer membrane contalfiEP or F, particles.

* FunctionsRespiration andenergy supply.

- DUTER MEMBRANE
- OUTER CHAMRBER
-~ INNER MEMBRANC

.. CRISTAL
™MAT RIX

R\ BOSOME
F, PARTICLE

I1TOCH ANDRIAL DNF
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MONOHYBRID CROSS

A cross between the two parents differingairsingle pair of

contrasting character is known as monohybrid cross.

Example:

Two pea plants, one with @ll stem and another witldwarf
stemwere considered as parental plants.

They were crossed and seeds were collected franplant.
The seeds were sown and a group of plants weredrais
These plants constituted tfiest filial generation.

All the F, plants weretall.

The R plants were inbred.

The seeds were collected and the next generdtjomas raised
In the K, generation the two types of plants were found.

They weretall anddwarf.

Phenotypic ratio: 3 tall: 1 dwarf

Genotypic ratio: 1TT: 2Tt: 1tt

SRC
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MONOHYBRID BACK CROSS

» Back cross is theross of R hybrid with anyone of its parents

* When theF, hybrid is crossed with theominant parent, the
cross is called as dominant back cross.

Example:

* In monohybrid back cross, when contrasting varse(i@all and
dwarf) are crossed, lybrid (Tt) is formed when the hybrid is
crossed back with dominant parent.

* Phenotypic ratio of all the plants is tall and gemotypic ratio is

2TT:ATt.
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MONOHYBRID TEST CROSS

» Test cross is theross between the Fhybrid with its recessive
parent.
Example:
* In monohybrid cross contrasting varietidall anddwarf) are
crossed, d&ybrid (Tt) is formed.
» The hybrid is crossed back with recessive parent.
Phenotypic ratio: 1 tall: 1 dwarf

Genotypic ratio: 1TT: 1tt
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DIHYBRID CROSS

« A cross betweentwo parents differing in two pairs of

contrasting charactersis known as dihybrid cross.
Example:

» A cross between a pure breedipga plant with yellow
cotyledons with round seedsand pure breeding plants with
green cotyledonwith wrinkled seeds

« When Rk hybrids were self fertilized, the,Fatios were as
follows:

Phenotypic Ratio:
9 yellow round: 3 yellow wrinkled, 3 green round: 1green wrinkled.

Genotypic ratio: 1:2:2:4:1:2:1:2:1
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SUBMERGED HYDROPHYTE

E.g.Hydrilla

Hydrilla is a rooted submerged hydrophyte, branched and

spongy.

Rootsadventitious.

Leaves thin, smalkessileand linearly arranged mvhorls.

The plant body is completely covered wittucilage.
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FREE FLOATING HYDROPHYTE

E.g. Eichhornia

» lItis afree floating hydrophyte.

* Presence dibrous root with pocket
» Leaves withswollen petiole

« Stored air help in floating.

» Stem isoffset

e Leaves are coated withax.

Wmged petiole

i : ;:}i?i{ L\ —— Balancing root

\’_ F.oot pocket
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SUCCULENT XEROPHYTE

E.g. Opuntia

« Opuntia is asucculentxerophytic plant.

« Stem is branched, jointed, fleshy, green and leaf like
phylloclade.

- Leaves are modified intepineswhich is present in the centre of

the phylloclade.

Tubeyrcle

Cladode
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NON-SUCCULENT XEROPHYTE

E.g. Casuarina

« Casuarinais anon-succulentxerophytic plant.
* Stem ishrancheddifferentiated intchodes

 Leaves reduced intscale leaves
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) Test tube
;L.—.' Oxygen
?"*\ bubble
:-: —=—1__ Beaker
=

-_— Water

-— Funnel

23— Ihdrilla
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GANONG’S POTOMETER

Aim:

To measure the rate of transpiration by using Ggison
potometer under two different environmental comai$, such as
direct and diffused sunlight.

Requisites:

Ganong’s potometer apparatus, leafy twig, one-halaober
cork, beaker with water, vaseline, vial and stand.
Apparatus Description:

It consists of a graduated capillary tube dilatemf the shoot
chamber in which a leafy twig is introduced inte tbne-holed rubber
cork and the end is bent with small hole throughctvithe air bubble
Is introduced. The reservoir is connected to thalleay tube with a
stop cork.

Procedure:

The apparatus is filled without any air bubble. Téafy twig is
introduced into the one-holed rubber cork andlisdiwith the shoot
chamber. An air bubble is introduced into the dapjl tube through
the hole and the initial level is marked. The besie is immersed in
small beaker [vial] containing water. The apparatusnade airtight
by applying vaseline. The set up is kept in thedisunlight as well
as in the diffused sunlight.

Observation:

The air bubble moves in the capillary tube.
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Inference:

Due to transpiration a vacuum and suction pressudeveloped
In the leafy twig. In order to fill this, water mes in the capillary tube
along with air bubble. It clearly indicates thae tfate of transpiration
was found to be greater in direct sunlight thadiffused sunlight.

- e eee. PLANT TWIO

 ____ONE HOLED RUBRER CoRK

L REZERYVOIR

NATER
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TRANSPIRATION ABSORPTION BALANCE

Aim:

To show that the amount of water transpired is bdqoiahe
amount of water absorbed.
Requisites:

Transpiration absorption apparatus, a rooted plaater and oil.

The apparatus consists of a wide mouthed bottlelwls connected
to a graduated narrow side tube.

__ONE HORED
RoBBER CoRK
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Procedure:

The apparatus is filled with water. The rootechpla introduced
into the glass jar through one-holed rubber cotke Tnitial level of
water in the graduated side tube prevents the eatipo of water.
The apparatus is kept in the sunlight for half aarh
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Observation:

The water level in the graduated side tube falisrdo
Inference:

The decrease in the water level is due to the absarof water.
It clearly indicates the amount of water transpiredequal to the
amount of water absorbed
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TEST TUBE FUNNEL EXPERIMENT

Aim:

To show the effect of carbon di oxide concentratm the rate of
photosynthesis by using test tube funnel experiment
Requisites:

Beaker, funnel, test tube, watddydrilla twigs and different
concentrations of sodium bi carbonate (100, 2003tdmg).
Procedure:

Hydrilla twigs are introduced into the mouth of the funart
the funnel is inverted into the beaker containiregex. The graduated
test tube is filled with water and it is invertedeo the stem of funnel.
In the same way the other setups are made .Thgseithout sodium
bicarbonate is used as control. In the other set, ujfferent
concentration of sodium bi carbonate such as 100, ghd 300 mg
are added. All of them are kept in the direct ghili
Observation:

Water level in all the setups decreases in thduated test tube.
It is due to the accumulation of oxygen which isolged during
photosynthesis.

Inference:

The decrease level of water in test tube indictesrate of
photosynthesis. The rate of photosynthesis wasdfdarbe greater in
200 mg than in 100 mg and 300 mg.

Test mbe

Oxygen
bubble

Beaker

_____

Water

— Funnel

-

21— Hydrilla

SRC Allied Practical Manual



78
GANONG'’S LIGHT SCREEN EXPERIMENT

Aim:

To prove that light is necessary for photosynthesi
Apparatus Required:

Ganong'’s light screen, iodine solution, alcohatev and potted
plant.

Procedure:

The leaves in the potted plants are destarchedri fior about
48 hours. The leaf is fixed with light screen. 2eshed plant is kept
in light for few hours. The leaf is plucked andtéesfor starch with
lodine solution. lodine test is performed afterlikg the leaf in
boiling water and decolorized with alcohol.

Inference:

Starch is present in the portion exposed to liJie portion
covered with light screen receives no light, doet show the
presence of starch. This proves that light is regs for
photosynthesis.

BEFORE EXPEERIMENT

BFTER EXPERIMENT

Light sereen

Apjiarats

Potted plant
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GANONG'S RESPIROSCOPE

Aim:

To prove that carbon-di-oxide is released duringpiration
using Ganong’s respiroscope.
Apparatus required:

Ganong’s respiroscope, potassium hydroxide solutitwwer
buds, water, stands, beakers and cotton.
Procedure:

Equal amount of flower buds are taken in the buwib
respiroscope. A piece of cotton is introduced m bhllb to prevent the
flow of buds into the beaker. The open ends of ibtb are kept
Immersed in a beaker containing water and potasdwydroxide
solution respectively.

Observation:

There is no increase of water in the respiroscdhd. KOH
solution rises up in the corresponding respiroscope
Inference:

In the first setup, the potassium hydroxide solutrises in the
respiroscope. It is because of the respirationlafdr buds. During
respiration, carbon-di-oxide is released whichbsaabed by the KOH
solution. As a result, the level of KOH rises ie tlespiroscope.

o
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AIR LAYERING ”

« It is a vegetative propagation; where rooting taglexe in the
aerial part of the plant, when covered with any rooting medium
other than soil.

» The stem isnjured first by slicing.

e The injured portion is enclosed wittooting medium which
maintains moisture.

* Sphagnum mosss used as the rooting medium.

* Rooting takes place above thedle or on the upper portion of
the cut end of a ring.

 Ex: Croton, Ixora andFicus.

s

Holes

Sphagnum moss
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APPROACH GRAFTING

It is a method of vegetative propagation, whéem® potted
plants aregrafted.

It is also known asarching. Ex: Mango and Sapota.

In the stem of stock about 5 to 8 éomg sliceof bark and wood
is removed to a height of 22cm above gineund level

Cut is made on thscion so that the two cuts fit in perfectly.
The cuts are placed face to face and tied firmlthwianana
fibre.

After union is established, the apex of #teck plant above the
graft iscut off.

The base of thecionplant is cut offoelow thegraft point.

Banana fibre

Scior
Stock

Graft union
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T-Budding

» T-shape incision is made on theck stemand the scion bud is
inserted into the T” cut surface. It is also known ashield
budding.

* In the stock stem a T- shaped cut of 1.5 cm lemgythade and
thebark is lifted with a sharp knife.

e Thescion budis removed in the form of shield.

» Thebark is raised and thescion budis inserted into th@ cut
surface of the stock and giveandage.

« The scion bud is allowed to grow. E.Qranges, Plums,

Peaches.
Stock Scion bud  Grafted bud
: «teeee SHON BUD
4T~ SHAPED @
T
- THREAD
""J“‘"NODE i""‘ STock
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Identify the family, construct the floral diagram and write down

its floral formula.

Flowering

twig Family

Floral diagram/ floral formula

Comment on the physiological setup giving reasons

Physiological setup

Name of the
apparatus

Reasons

SRC
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Identify the given spotter giving reasons.
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Spotter

Identification

Reasons
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SEETHALAKSHMI RAMASWAMI COLLEGE

(AUTONOMOUS)
AFFILIATED TO BHARATHIDASAN UNIVERSITY
NATIONALLY REACCREDITED BY NAAC WITH A GRADE
TIRUCHIRAPPALLI -2

DEPARTMENT OF BOTANY

[l B.Sc., ALLIED — BOTANY
PRACTICAL PAPER
11 1V BO AP2 Max. Marks: 60

Time: 3 Hrs.

1. Refer A and B to their respective families giving reasons.
Draw thelL.S. of flower of A and construct th&.D. of flower of B
and write down its floral formula.

(Identification-1, Figure-1, Reason-2.) (% 4 =8)

2. Make suitable micro preparation ©f D andE. Stain and mount in
glycerin. Draw diagram and identify giving reaso8sbmit the slides
for valuation.

(Slide-2, Identification-1, Diagram-1, Notes-2.) Jx 6 =18)

3. Comment on the set &

(Diagram-1, Notes-2, Identification-1). (x4 =4)
4. Identify, draw diagram and write notes®nH, |, J andK.
(Identification-1, Diagram-1, Notes-2.) (5¢ 4 = 20)
Record = 10
Total = 60
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ALLIED — PRACTICAL

KEY

Annonaceae, Rutaceae.

Rubiaceae, Apocynaceae.

Marchantia thallus-T.S. Cycas microsporophyll-V.S.

Albugo infected leaf-T.S.Cycas leaflet-T.S.

Monocot stem-T.S., Orchid root-T.S.

Ganong'’s light screen experiment, Test tube fuerpkeriment.
Nephrolepis sorus-V.S.Marchantia sporophyte L.S.
Chloroplast, Mitochondria

Test cross, back cross.

Opuntia, Eichhornia.

K: T-Budding, Air layering.
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A. Anhnonaceae:

Alternate, exstipulate, distichous leaves.

Leaf opposed fascicle.

Bisexual, trimerous, hemicyclic, hypogynous flower.
Sepaloid spathulate petals.

Numerous free stamens, carpels arranged spirallyorical
torus.

Dithecous, hooded anthers.

Numerous carpels, apocarpous, superior ovary.

Each carpel unilocular- one ovule- basal placemati

Aggregate fruit.

A. Rutaceae:

Exstipulate, aromatic gland dotted compound leaves.
Cymose clusters.

Bisexual, regular, pentamerous, hypogynous flower.
Ten stamens, obdiplostemony.

Anthers dithecous, introrse.

Bicarpellary, syncarpous, bilocular, superior ovargxile
placentation.
Hypogynous disc present.

B. Rubiaceae:

SRC

Opposite, decussate, stipulate leaves.

Head inflorescence.
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» Bisexual, actinomorphic, epigynous flower.

» Calyx reduced to a ring.

« Gamopetalous corolla.

» Epipetalous stamens.

« Anthers dithecous, introrse.

» Bicarpellary, syncarpous, bilocular, inferior ovary
 Two ovules- each locule- axile placentation.

e Multiple fruit.

B. Apocynaceae:
* Presence of milky latex.
» Simple opposite decussate, exstipulate leaves.
» Axillary paired cyme.
» Bisexual, regular, actinomorphic, pentamerous, Qypous
flower.
» 5 sepals, united, quincuncial.
» 5 petals, united, salver shaped, twisted.
e Coralline corona present.
» 5 epipetalous stamens, filaments inserted- cotoba.
» Anthers dithecous, introrse, sagittate.
» Bicarpellary, apocarpous, superior ovary.
» Carpel unilocular- ovules- marginal placentation.
» 2 styles united ending in hour glass shaped stigma.

* Double follicle fruit.
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C. Marchantia Thallus- T.S.
Thallus T.S. shows:

Two epidermal layers: upper- photosynthetic regitmyer-
storage region.

Airpores — upper epidermis.

Photosynthetic region: partition wall, assimilatoffaments
with chloroplast.

Storage region: thin walled parenchyma cells.

Lower epidermis: scale, smooth walled and tubeteutaizoids.

C. Albugo Infected Leaf — T.S.
T.S. of infected portion shows:

Branched, aseptate, unicellular mycelium with hawet
Mycelial mat below lower epidermis.

Club shaped conidiophores — parallel from mycehalt.
Chain of conidia- basipetal arrangement with mgalaad.

Each conidium multinucleate, small, smooth and spak

D. Cycas Leaflet T.S.

SRC

Leaflet- swollen midrib, flat wings

The outermost layer- cuticularised epidermis
Sclerenchymatous hypodermis- both sides

The vascular bundle- conjoint, collateral open.

Xylem- diploxylic: V-shaped centripetal xylem, twgroups of
centrifugal xylem.

Mesophyll- Palisade and spongy tissue.

Presence of transfusion cells- lateral conduction.
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D. Cycas Microsporophyll T.S.

» QOutline- triangular.

* Mucilaginous ducts- in the ground tissue.

» Sporangia- occur in sori- attached on the loweiaser.

» Sporangia- oval, sac like with a short stalk.

» Sporangia enclose a large number of micropores.

* Unicellular soral hairs- intermixed with sporangia.
E. Orchid Root T.S.

» T.S. of root- circular in outline: outer epidermimjddle cortex,
inner stele.

* Epidermis- uniseriate, thin walled with numerousicehular
hairs.

* Presence of velamen tissue- assimilatory function.

* Velamen- hypodermal chlorenchymatous tissue.

* A single layer- exodermis- delimits cortex and vedsn.

» Large parenchymatous cortex with starch grainsraptides.
 Endodermis with passage cells.

« Vascular Bundle- Polyarch, radial, closed with ekaxylem.
« Conjunctive tissue sclerenchymatous.

» Parenchymatous pith with starch grains.

E. Monocot Stem T.S.
« T.S. of stem- circular in outline.

 Epidermis, hypodermis, ground tissue- scatteredculas

bundle.
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Epidermis- single layered, cuticularised.

Vascular Bundle- collateral, closed with endarclery.

Xylem- Y shaped — two metaxylem, one protoxylem hwit
lacuna.

Sclerenchymatous bundle sheath.

Pith is hollow.

F. Test Tube Funnel Experiment

Aim:

Experiment- proves oxygen released during photbegns.

Materials Required:

Beaker, test tube, funnel, hydrilla twigs, water

Procedure:

Hydrilla twigs- inverted in the mouth of the funnel
Kept inverted in a beaker with

A test tube is filled with water

Kept inverted on the funnel

The setup is kept in direct sunlight.

Observation:

The level of water in the test tube- decreased- baibbles

collected at the top

Inference:

Oxygen gets collected in the test tube

* Proves oxygen is liberated during photosynthesis.

SRC
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F. Ganong'’s Light Screen Experiment

Aim:
» To prove that light is necessary for photosynthesis
Apparatus Required:
* Ganong's light screen, iodine solution, alcoholtevapotted
plant with wide leaves
Procedure:
 The leaves- potted plants- destarched- in dark-atoout 48
hours
o Leaf is fixed with light screen.
» Destarch plant- kept in light for few hours
* The leaf- plucked- tested for starch with iodin&gon.
* lodine test- performed after killing the leaf inilbay water
» Decolourised with alcohol
Observation:
» Portion of the leaf not covered with light screeszeives the
light turns blue with iodine.
Inference:
« Starch is present in the portion exposed to light
» The portion covered with light screen receivesigbt} does not
show the presence of starch.

» This proves- light- necessary for photosynthesis
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G. Marchantia- Sporophyte L.S.

» Sporophyte: three parts: foot, seta, capsule

* Foot- bulbous- anchorage, nutritive function.

» Seta- short, elongates at maturity

» Capsule- oval, encloses spore and elaters

e Sporogonium- enclosed by calyptra, two layers: inne
perigynium, outer- perichaetium

» Elaters- hygroscopic, meant for dispersal of spores

G. Nephrolepis- Sorus V.S.

» Fertile leaflets- sporophyll- sori (group of spoga) on lower
surface.

e Sorus- multi cellular stalked.
» Sporangium attached to placenta covered by indusium
o Sporangial wall- thick walled annulus, thin wallstbmium,
enclosing spores.
H. Choloroplast
» Cytoplasmic organelle of plant cell.
* Bounded by two lipo proteinaceous membranes.
* Inner space filled with colloidal substance- stroma

 Closed flat sacs- thylakoids arranged one above dtier-
granum.

» Grana found in stroma interconnected by frets.

* Quantasome pigment present on the thylakoid memsbran

» Function- photosynthesis.
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H. Mitochondria

» Granular or rodlike cytoplasmic organelle- poweus$® of the

cell.
« Covered by two unit membranes separated by a space.
* Inner membrane- finger like projection- cristae.
* Inner region- the matrix.
* Inner and outer membrane contains ETP ,godfticles.

» Functions: Respiration and energy supply.

|. Test Cross
Tt x tt
* F, progeny is crossed back with its recessive patest-cross

* Helps to test- the individual is homozygous or hetggous

P, Parents Tt X tt
o) O D O
F>:
o T t
t Tt | Tt
1 2
t tt tt
3 4

Phenotypic Ratio:1 Tall : 1 Dwarf
Genotypic Ratio: 1 Tt : 1t
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|. Back Cross

TtxTT
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* F; progeny is crossed with dominant parent, the asoback

Cross.

P, Parents

\ [
s,camees(7) (1) (7)
\

Phenotypic Ratio: All the plants are tall

Tt

X

T

TT

T

\
@

TT

Tt

2

TT
3

Tt

4

Genotypic Ratio : 1 TT : 1 Tt

J. Opuntia

» Succulent xerophyte.

» Flat fleshy jointed stem- cladode.

 Leaves reduced to spines- occur in groups on theeda

tubercles on the stem.

 Cladode-

photosynthesis.

SRC

performs

the

function of leaf blade-
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J. Eichhornia

* Free floating hydrophyte

« Stem- offset- cluster of leaves above, roots below
» Leaves with swollen petiole

* Roots- balancing roots- many hairy rootlets

» Tip of each root covered by root pockets

K. Air Layering
* Itis a method of vegetative propagation.
» Layering is made in the aerial branch.
» Stem- injured by slicing
 Injured portion enclosed with rooting medium
* Rooting takes place on the upper portion of theetwtk of a ring.

* Practiced in ornamental and flowering plants.

K. T-Budding:

 Itis a method of vegetative propagation.

* ‘T’ shaped incision made on the stock stem.

« Scion bud inserted into the ‘T’ cut surface, gilemmdage.
e Scion bud is allowed to grow.

* Practiced in fruit trees.
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