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PREFACE

This practical manual covers the portions presdrifog | B.Sc
students of Seethalakshmi Ramaswami College, Tinagballi
including Thallophyta, Bryophyta, Pteridophyta, Qwsperm and
Paleobotany. This manual will be an elementary Haoak describing
in detail the selected genera which would supplénies classroom
theoretical knowledge helping the students undedstthe subject
easily. Special care is exercised in giving the cexianages of
organisms and parts of higher plants. Apart fromithages, drawing
Is also given to serve as model of the sketchélsaéstudents to draw
in the record. The hand drawn figures are giveblatk background
to differentiate from the actual images. The mansaplanned in
seven chapters covering algae, fungi, lichen, drytg pteridophyta,
gymnosperms and paleobotany. To make the studessh Ithe
characters before understanding the genera, ay seetion, general
characters of divisions are listed down. It isldeled by model
guestion paper for practical paper- | and the etquekeys along with
the brief notes, the students expected to writethia practical
examination. Worksheet for each chapter has beeorporated to
train the students in the genera prescribed. | @oehand wish this
manual will be a good guide to the students.

| profusely thank the management for the constappart. |
offer my heartfelt thanks to Dr.(Mrs) Kanaka Bhaaimy the Principal
for her best wishes. | acknowledge DBT for the Rimal assistance
under Star College Scheme.

Dr. S. Kala
Assistant Professor
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CHARACTERISTIC FEATURES OF ALGAE

1. The Algae arehlorophyll bearing-autotrophic.

2. Cells contaiimembrane bound organelles

3. Most algae areunicellular organisms, and there are a few
multicellular groups.

4. Excepting a few all the algae aquatic.

5. Most algae aréree-floating and drift with water currents.

6. The color of the algal thallus which varies in diffnt classes of
algae is due to the presence of varipiggnents.

7. Algae reproducasexuallyby cell division, or sexually producing
spores

8. The food materials which accumulate as food researe in the

form of Polysaccharides however, vary from group to group.

SRC Practical Manual - I



10

Class : Cyanophyceae
Order ; Nostocales
Family Oscillatoriaceae
Genus ; Oscillatoria

Chromoplasm

'é\?\."";:
& ’\;&— Centroplasm

AEN/ Necridium
i

< Oscillatoria is a fresh water un-branched filamestdue green
alga.

< The cells are rectangular.

< Each cell has a cell wall and cytoplasm.

< Cytoplasm is differentiated into an outer coloured
chromoplasm and central colourless densentroplasm and
nucleus

< Biconcave dead cells calledcridia are present in between the

cells.
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Class : Chlorophyceae

Order : Volvocales
Family Volvocaceae
Genus : Volvox

Danghter colony

< Volvox is a small spherical motileoenobium

< The colony is made up of hundreds of cells. Itnslesed within
a commommucilage substance

< Each cell has its owmucilage envelope

< The cells araininucleate with a largecup shaped chloroplast
astigma andflagella.

< The cells are interconnected psotoplasmic strand.
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SEXUAL REPRODUCTION

B: zygote, with male and female nuclei uniting, grdtective
shell secreted after fertilization. C: microgametespermatozoon. Sp.
1, 2, and 3: developing sperm-spheres.

< Sexual reproduction isogamy.

>

L)

*

The male sex organs named antheridia develop from

D)

reproductive cell calledjonidia in the posterior part of the

colony.

*

Each antheridium consists of about 64 to l#8agellate

0

spermswhich are arranged in the form of a hollow sphere.

/
*

» Oogonia develop from gonidia in the posterior paftthe

colony.

/
*

» Oogonium is round witimon-motile haploid uninucleateggor

ovum.
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Class ; Chlorophyceae
Order ; Siphonales
Family Caulerpaceae
Genus ; Caulerpa

ASSIMILATORS

Caulerpa racemosa

< It is differentiated into a cylindricafhizome-like creeping
portion.

< The rhizome bears a number of erect branches amppsrside
and are calledssimilatory shoots

< They aregrape-like in appearence.

< From the lower side of the rhizome arise numero@dhed

thread-like colourlesehizoids.
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Caulerpa scalpelliformis

Assnmlator

<+ It is differentiated into a cylindrical rhizome-&kcreeping
portion.

< The rhizome bears a number of erect branchessarppier side
and are called amssimilatory shoots

< They posses$lattened bright branches that arise pinnately

and numerous thread-like branched colountbsids
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T.S. of Rhizome

Lamellated wall

Trabeculae

Lining layer of Cytoplasm
Nuecleus

>

The cross section of rhizome has numerous transversl

%

longitudinal cylindrical strands running across tteity in all

parts.

R/
0’0

These skeletal rods are made up of cellulose aatihpmaterial

and are calletrabeculae

K/
0'0

They are arranged perpendicular to the surface.

K/
0'0

The cell wall gradually increases in thickness lepaskition of

material in successive stratum.

SRC Practical Manual - I



SRC

16

Class ; Phaeophyceae
Order ; Cyclosphorae
Family Sargassaceae
Genus : Sargassum

Adr bladder

Primary lateral

Basal lateral

The thallus of Sargassumasect andbranched.

It is attached to the substratum bgiscoid hold fast

Main axis bears a number pfimary laterals andsecondary
laterals.

The secondary laterals are much branched to form th
receptacle

From the base of the primary laterals arise ldaf-Btructures
calledbasal lateral

Air bladders are present in the lower part of the secondary
lateral.

The receptacle bearsreproductive structures called

conceptacle
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Sargassum stem T.S.

SRC

v Meristoderm

The section of stem is almost circular in outline.

It is differentiated into three region®) Meristoderm, (ii) Cortex
and (iii) Medulla.

Meristoderm is the outermasingle layered

It consists of mangompactly arrangedcells.

It is covered bymucilageand rich in chromatophores.

The cells remaimeristematic.

The cortex constitutes theessimilatory region, forms most of
the axis.

The cells are narrow and elongated vinttercellular spaces
This acts as region o€onduction, transporting water and

essential nutrient from one part of the thallught® another.
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Leaf T.S.

Osztiole

Conceptacle

Receptacle

< The cross section of leaf shows an owprdermis, aninner
medulla andmiddle cortex.

< The epidermis is single-layered and consists ddetloarranged
thin-walled cells.

< The epidermal cells contaaginromatophores.

< The epidermis is followed bgortex.

< The cortex is made up of thin-walled polygonal zellt is
storage in function.

<+ Many flask shaped cavities lie embedded in theegorThese
cavities are calledryptoblast.

< The medulla occurs at the middle of the cortexcdmsists of

thick-walled cells. It serves asnducting tissue.
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Male conceptacle

R/
0’0

Conceptacle is aepression or cavities embedded in the

cortex composed of small flat cells.

R/
0’0

Numerousflask-shaped cavities arise from the wall of the

conceptacle.

R/
0’0

It opens outside by small pore callestiole

K/
0'0

Larger number o&ntheridia arise from thelower branchesof

paraphysis.

K/
0'0

The wall of the anthridia istwo layered and contains6t4

antherozoids
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Female conceptacle

<+ Female conceptacle possess the female reproduotiyans
calledoogonia
< Oogonium isoval or sub-spherical and its walltisree layered

< Each oogonium igninucleate.
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Class ; Rhodophyceae
Order ; Ceramiales
Family Rhodomelaceae
Genus ; Polysiphonia

Filament with spermatangial cluster

/4
’};L Sterile branch

spermatangial cluster

Male tinchoblast

0'0

Filaments of polysiphonia aremulticellular, branched,
polysiphonouswith a central siphon surrounded by peripherial

siphons.

R/
0’0

Fertiletrichoblasts produces antheridial cluster near the apex.

*

Spermatia are directly liberated through the surface of

0

spermatangium.

R/
0’0

Spermatia are smatival or spherical uninucleate and being

non-motile is trapped by water currents.
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Filament with cystocarp

ﬁ‘— Carpospore

Ostinle

Pericarp

Placental element

< The pericarp forms aystocarp after fertilization and this plant
is called azarposporophyte

< It is oval,urn-shapedstructure attached lateral to the filament.

< It opens to the exterior ystiole

< The wall of the cystocarp sngle layered.

< At the base of the cystocarp iplacenta from which arise
several gonimoblast initials.

< The terminal cell of this filament acts &sarposporangium
producing carpospore.

< Carpospores areval, uninucleate and diploid, develop into

tetrasporophyte.
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Filament with tetrasporophyte

Pit connection

Lining layer of cytoplasm

Nucleus

Tetraspore

o

The plant bears thetrasporangium which is diploid.

L)

X4

They are usually in longitudinal sori produced mosby

D)

pericental cell.

o

» The tetrasporangia possess four tetrahedrally @edhn

uninucleate andhaploid tetraspores

K/
0'0

They develop into gametophyte.
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CHARACTERISTIC FEATURES OF FUNGI

The fungi lackchlorophyll.

They areheterotropic and live agarasites (or) saprophytes.
Thallus is mycelium, an interwoven mass of fine, tubular
structure calledhyphae.

The cell wall is made up of fungal cellulose calbdtin.
Reserve food material gdycogen.

Fungi grow in a wide variety of habitats.

There is gradual and progressive simplification ariimate
elimination of the sexual apparatus from the lowerhigher
forms.

Fungi reproduce bgsexualandsexualmethods.

They are involved in two types of symbiotic relaships. In the
mycorrhizae form, fungi derive energy from the Boabf
vascular plants. The other form involves the proidoc of

lichens with algae and cyanobacteria.
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Family
Genus

Infected leaf

28
Oomycetes

Peronosporales

Albuginaceae

Albugo

White Pustule

< Albugo causesvhite rust or blister rust diseaseon the leaves

of Amaranthaceae

< The disease is in the formf shiny white smooth raised

irregular blister .
Control Measures

< Rotation of crops

< Removal and destruction of infected plants.

< Spraying fungicides

SRC
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Infected leaf T.S

host : - '
epidermis /40‘ " sporangium
\ g sporangiophore \ ;

- ”

Upper epidermis

Host tissue
Haustorium
Lower epidermis
Mycelial mat
Conidiophore
Mucilage pad

-Conidium

< The mycelium produces pads of hyphae below thecemis.

< Short upright club-shaped structures arise froms thiycelium
forming sporangiophore

< These produce chain of conidiabasipetalsuccession.

< A gelatinous pad is formed in between the successive
sporangia.

< These are conidia which are thgexual reproductiveunit.
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Class ; Ascomycetes
Order ; Aspergillales
Family Aspergillaceae
Genus ; Penicillium

Mycelium bearing conidiophore

Conidium

Metulae
Rami

Conidiophore

F— Reproductive hypha

R/
0’0

Penicillium is asaprophytic fungus.

*

The mycelium idranched andseptate

0

X4

From the mycelium arises short tubular structurdleda

conidiophore.

0’0

It divides into primary, secondary and tertiaryrimaes.

0’0

The tip of the conidiophores bears bottle shapadtsire called

sterigmata

o

They cut offconidia in basipetaloussuccession.

L)

0'0

Each conidium is @lobular structure with single nucleus and

the branch which bearsetulaeis calledrami.
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Class : Ascomycetes
Order ; Pezizales
Family Pezizaceae
Genus ; Peziza

Apothecium - Entire A portion enlarged

Paraphysis
s A . -
3 ol
.‘} ot i Ascospore

TN o S

SNt e
ﬁﬂ%ﬁ‘ﬁ%}i%;
RoalE R R

L

Peridiuim
Paraphysis
® - Ascospore

< It is a saprophyticoprophilous fungus.

< The fruit body is anapothecium and they are seen above
ground.

< It has the following structures:
(i) The base of apothecium is formednaycelium; (i) Hymenium
consists of many fertileascus and sterile paraphysis
(i) sub-hymenium is made up ofpseudoparenchymatous
hyphae; (iv) in each ascus there aegght uninucleate
ascospores
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Class : Basidomycetes
Order ; Uredinales
Family Pucciniaceae
Genus ; Puccinia

T.S of Puccinia infected leaf passing through uredmrus

Tredospore

Stallc

Broken epidertnis

Host tissue

¢ This stage is found iprimary host, wheat.

*» The mycelium produces a numberrefldish brown pustules
on theupper surfaceof leaf.

*» Each pustule is a uredosorus, consisting of numober
uredodospores.

¢ The uredospores astalked, unicellular, rounded, bi-nucleate
spores

+» Uredospore is eepeating spore
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T.S of Puccinia infected leaf passing through teléasorus

Telentospore

Stall:

Broken epidermis

Host tissue

¢ This stage is found iprimary host, wheat

s They are calledwinter spores as they are produced in the
beginning of winter.

+» They producdlack streaksin leaf and stem.

*» The teleutospores astalked, bicelled and binucleate
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T.S of Puccinia Infected leaf through pycnidia andaecidia

Pycnidinm

Aecidimm

Pycnidia

Receptive hypha

Pycnidiospore

Sporophore

Host tissue

+» This stage is found isecondary hostBerberry plant.

*» They produce flask-shaped structures calledpyenidium or
spermogonium

*» The pycnidium opens on the surface of the leaf byiraute pore
calledostiole

+» The ostiole is guarded by a tuft of sterile hamBex periphysis.

s At the lower portion of the pycnidium there are nutleate
hyphae calle@gpermatophores(Sporophore).

s The tip of the spermatophores produpgcnidiospores or
spermatia.

¢ The pycnidiospores are of eith@gi) or (-) strain.
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Aecidia

+» This stage is found isecondary hostBerberry plant.

+ The aecidial cup is surrounded by sterile hyphadeaa
peridium.

+ From the middle of the cup, the dikaryotic mycelidonms a
number of erect hyphae callsdorophores.

« Each sporophore produces a numbebinficleate spores called
theaecidiospores in chain.

* In between the aecidispores small, sterile intargatcells are

present calledisjunctor cells.
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Class ; Deutromycetes
Order ; Moniliales

Family Tuberculeriaceae
Genus ; Fusarium

Microconidia and Macroconidia

i

J.ZI,le
s A\ 1)
W

/—Macroconidia

Iy 1l —Microconidia
_@"

< Fusarium is aaprophytic fungus

< The mycelium consists agkeptateandbranched hyphae.

R/
0’0

They are botlintercellular andintracellular .

K/
0'0

It reproduces asexually bgacrocomidia andmicrocoinidia.

o

The microconidia aremall androunded.

L)

o

» The macroconidia are largaulticellular, elongated sickle-
shapedproduced at the tip of conidiophores.
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Characteristic features of Lichen

SRC

Lichens are dual organisms formed by tlsymbiotic
associationof afungus and aralgae.

Fungal partner is usually amscomycete (sometimes a
Basidiomycete), called asycobiont.

Algal partner may be a@reen or blue-green alga called as
phycobiont.

Fungus and alga together appear amgle plant

Lichens vary in their growth forms and mode of ettaent to
the substratum.

Based on morphological features, three types diehs are
recognized-Crustose lichen, Foliose lichen and Fruticose
lichen.

Based on the internal structures, lichens are ddsithto two
types -Homoiomerous thalli and heteromerous thalli.
Reproduces byvegetative reproduction — fragmentation,
rejuvenation, isidia formation and soredia

Sporeformation- pycnidia formation.

Sexual reproduction- fungal partner is responsible for
reproduction male reproductive organ spermagonium and

female reproductive organdgarpogonium.
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LICHEN

Foliose licheneg.Parmelia

< The foliaceous lichen hasflat leaf-like lobed or deeply incised
thallus.

< Thallus is attached to the substratum ibyzine which are
rhizoid-like out growth that arise from the unddesiof the
thallus.

<+ May be attached to the substratum by single rhininseveral
rhizines.

Fruticose licheneg.Usnea

Disc

Apothe cimn

< The fruticose lichen haswuch branched cylindrical ribbon-
shapedbody.

< It remains attached by the narrbasal flattened discand may
be eithererect or drooping.
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T.S. of thallus

Upper cortex

Algal layer

<+ The main frame work of the thallus is made up of an
interwoven mass of hyphaethe fungus enclosing unicellular
or filamentous algae.

< The thallus is differentiated infour regions.

<+ The upper region consists of vertical hyphae withou
intercellular spaces forming thepper cortex.

<+ Below the upper epidermis &@gal zonecontaining many algal
cells.

<+ Next zone consists dbosely interwoven hyphaehelping in

gaseous exchange.
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Soredium

» 3

Soredia 4, 4

Algal cell

5 .
LFlmgnl mycellinm

. <

Algal cell

Fungal mycelium

< Soredia formation is thecommon method of vegetative
propagation.

<+ They develop a®ud-like outgrowth either over the surface of
the thallus or in local patches callsoredia

< They develop in thgonidial layer of the upper cortex.

< When detached from the thallus, they are blown alayvind

and germinate falling on suitable substratum.
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Apothecium

*

R/
0’0

0'0

SRC

Sub-hymenium

Algal cell

Fungal mycelium

The apothecium of lichen issaucer-shapedtruit body.

It is lined withpalisade-like layerknown ashymenium.

It consists of a series of elongated cells, dgei intermingled
with sterile hyphae callegaraphysis.

Each ascus contaiBsascospores

Each ascospore when liberated comes in contact switiable
algae producing the lichen thallus.

Below the hymenial layer is theub-hymenium containing
numerous interwovewn hyphae.

Outer cortex with loosely interwoven hyphae anceimmedulla

with loosely arranged cells.
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RYOPHYTA

B
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Characteristic features of Bryophytes

/7
0‘0

K/ K/ K/ K/
> 0'0 0'0 0'0 0'0

R/

0

K/ K/
0'0 0'0

R/
0’0

SRC

The Plant body is gametophyte.They grow in areas which arc
in between the aquatic and terrestrial habitatsanephibious
zoneand hence known asnphibious plants

They havehalloid or leafy multi cellular green plant body.
The smallest form is microscopic (e.g. Zoopsis)e Thargest
genus recorded so far is an Australian Dawsoniahvis about
70 cms in length.

The dominant plant body is gametophyte (n) which is
independent.

The plant body lacks true roots, stem or leaves.

Rhizoids - (root like structure) serve the function of mot

The plants are green and possddsroplasts

They showautotrophic mode of nutrition.

Vascular tissuesare completelybsent

Sexual reproduction imsogamous

Sex organs ammulti cellular and jacketed.

Male reproductive organ is known astheridium. It is a club
shaped structure being borne by a narrow stallprdduces
biflagellate andmotile male gametes or antherozoids.

The female sex organ is known achegonium It is aflask
shapedstructure having a swollen base and a narrow neck.
Water is essential fofertilization .

The diploid zygote undergoes repeated division®mm a multi
cellular sporophyte.

Sporophyte is dependenbn the gametophyte for nutrition.
Sporophyte generally consists @dot, seta and capsule It
produces haploid spores (homospores).

Spores on germination give rise to gametophytetplan
Gametophyte and sporophyte differ in form whiclemdate with
each other, thus heterologous alternation of géioerss seen in
Bryophytes.

Practical Manual - I



48

Class : Hepaticopsida
Order : Marchantiales
Family Marchantiaceae
Genus : Marchantia

Dorsal view

-Apical
~ notch

Dorsal smface

Rhizoid

Gemina cup

< The plant ishaploid gametophyte

< The plant consists dhallus, rhizoids &scales

<+ Fleshy, dark greemprostrate, dorsiventral& dichotomously
branched.

< The dorsal surface is divided in to rhomboidal €ltkareolae

< It has singleair pore.

< The thallus has midrib on the dorsal surface ends in@tch at
the apex, where thgrowing point is present.

< Gamma cupsarise from midrib.

< These cups beasexualreproductive bodies callegemmae.
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THALLUS T.S
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Air pore

Photosynthetic region
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pore
Epidertnis

Partition wall

I Photosynthetic filament

\Si:' ale
\ Pegged rluzoid

Smooth walled rlazoid

< It has two regions (iporsal photosynthetic region (ii) Ventral
storage region

< Photosynthetic regionhas upper epidermis with chimney lik#

poreswhich open in to lower air chambers.

The air pore help igaseous exchander respiration & photosynthesis.

The air chambers are separatedahstition layer .

From floor of each chamber arise short, simple r@nbhed green

filaments, callegphotosynthetic or assimilatory filaments

Storage regionhas thin wallegpharenchymatouscells.

They contairoil cellsandmucilage cells

The main function istorage

The lower most region of the storage region is Isirlgyer lower

epidermis which bearsunicellular rhizoids and multicellular

scales

< There are two types of rhizoidSmooth walled rhizoids &

tuberculated or pegged rhizoids

Smooth walled rhizoids are colourless and thin edall

The tuberculate rhizoids are thick walled with fikg in growths.

Function: Fixation& absorption.

K/ R/ R/
0‘0 0’0 0’0

R/ R/ K/ K/
0’0 0’0 0‘0 0‘0

K/ R/ R/
0‘0 0’0 0’0
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Gemma cup
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Gemma Cup — A Closer View Section of a Gemn@up

— Fringed margin-

: Gemina

Mucilage hair

Gemmae areasexual reproductive bodiesproduced in cup
shaped structures callegemma cupson dorsal surface of the
thallus.

The margin of the gemma cup is toothed and memhbisanath
manygemmae.

Gemmae are attached to the bottom of the cupnigil, single
celled stalk

Many multicellular, glandular hairs are intermingled with
gemmae.

The mature gemma igreen, multicellular & lens shaped
structures.

It has two deejmteral notcheswith growing points.

The cells of gemma arehlorenchymatouswith few oil cells
and rhizoidal cells.

The mature gemma separate from mother plant andla®zwn
to new plant.
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Thallus with antheridiophore

0’0

0'0

0’0

o

'0 0’0

K/
0'0

R/
0’0

SRC

Air chamber

Antheridimn

‘Antheridial chamber

— Ostiole

~— Antheridium

Antheridiophore

Each antheridiophore hatalk and receptacle

The stalk is acylindrical structure with a layer of air chambers
on posterior side and twaertical grooveson the anterior side.
The disc of the receptacle is made upas$imilatory region
andstorage region.

The assimilatory chambers alternate with the flsis&ped
cavities calledantheridial chambers.

Each antheridial chamber hamgle antheridium and it opens
outside througlostiole.

The mature antheridium consists oftaort stalk and a rounded
body called thecapsule.

The antheridium is surrounded by a single layegasket or
antheridial wall.

The jacket encloseendrocyte mother cells.
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Thallus with archegoniophore

Air pore

hotosynthetic
filament
~=— Archegonium

Perichactium

Ray

< Archegoniophore hastalk and discshapedeceptacle

The receptacle bea8slobes

Each lobe ha%2-14 archegoniaarranged iracropetal order.

The mature archegoniumfiask shaped

It has basastalk, venter &neck.

< The venter hasgganda ventercanal cell.

< The neck hag-8 neck canal celland4 lid cells

< In mature archegonium the neck canals and venteal czell
disorganize formingnucilaginous fluid.

< This mucilageabsorbs waterand help iropening of lid cells

*

L)

%

L)

0'0

X4

%

L)

0’0
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Sporophyte

R/ K/
0’0 0'0

R/
0’0

R/
0’0

R/
0’0

K/ K/
0'0 0'0
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Gametophytic tissue

T —— Foot

= Seta

—— Perigynium
r——— Calyptra
Capsule

— Elater

.‘.—._._,__'_ Sp ore

E Archegoniophore d Mature sporophyte

The sporophyte of Marchantia is produced in tieenale
gametophyte.

The sporangium has three paii)g-oot, (i) Seta and (iii)) Capsule.
Foot is thebasal portion, anchorageandabsorptive organ of
the sporophyte.

Setais the middle portion and it connects foot witk ttapsule.
The fertile region is thecapsule.The outer layer of capsule is
calledcapsule wall enclosedertile sporogenoustissue.
Sporogenous cells produspore mother cells & elater mother
cells

Elater mother cells produce elaters.

Elaters arehygroscopic diploid, sterile and elongated with
pointed ends. It has spiral bands of thickeningtlo& inner
surfacelt helps in dehiscence of capsule.

Each spore mother cell undergoes meiotic divisionfdrm
spore tetrads

The spores areaploid & develop in to gametophyte.
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Class : Bryopsida
Order ; Polytrichales
Family Polytrichales
Genus ; Pogonatum

Gametophyte with sporophyte

SRC

‘ capsule

g I 1
porophyie sata
e stem &
- © leaves
gametophyte
rhizoids

» The sporophyte is differentiated intsmderground rhizome,

erect leafandstem

Rhizoids are borne on the rhizome and Idmgk walled with
oblique septa.

The leaves are i8 vertical rows, brown coloured.

The leaves on aerial shoots are large spidally arranged.

Each leaf has a broad colourless membraneous oled ce
sheathing leaf base

Midrib is seen in the leaves.

During diploid phase sporophyte is developed in the
gametophyte.
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Antheridial head

Male gemetophyte

< Antheridial head consists of numeralengated antheridia

< Antheridia intermingle withuniseriate paraphysisarising from
the receptacle.

< Each antheridium has a shantilticellular stalk, sterile jacket

layer enclosing mass ahdrocytes.
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Archegonial head

Lid cell
Neck

Neck canal cell

Venter

Perichaetial leaf

Female Gametophyte

<+ The female conceptacle terminates in clustefladk shaped
archegonium

< Archegonia intermingle witparaphysis

< Archegonium has a multicellular stalgwollen venter and a
long tubular neck.

< The venter enclose&ntral canal celland aregg.

< Neck enclosesight neck canal cells.

% The terminal cells of the neck are in the fornto¥er cell
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Capsule

Peristomial teeth
Diaphragm

=i— Columella

< Capsule is differentiated inpophysis, operculum and theca

< Apophysis is continuous with seta.

< The epidermal cells are interrupteddigmata.

< Theca is the buldged space producing part of tpeuia.

< Theca has central sterile tissue cal®iumella surrounded by
inner air space, middigpore sacand outer air space.

» The air spaces are traversedttabeculae

< This spore sac contains numerangute spores. The outer

wall of sac is singled layered and inner wall isltitayered.

X4

Outer air space is covered bgll wall.

D)
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Characteristic features of Pteridophytes

/7
0‘0
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The plant body isliploid sporophyte.

The sporophyte has distinaiots, stemandleaves.The leaves
arehomophyllous or heterophyllous.

Thevascular tissuesare well-developed.

Asexual spores areaploid and produced inside the sporangia.
They may be identicalhbmosporous)or two different types
(heterosporous.

The sporangia are borne aporophylls. The sporophylls are
arranged in definiteones

The sporangial spores germinate iftaploid gametophytes
The gametophytes producsex organs. They may be
monoeciousor diecious.

The male sex organ is calleghtheridium. It is a globular
structure that produces motile flagellate male gamealled
spermatozoids.

The female sex organ is a flask-shaped structurdedca
archegonium.It produces an egg.

Fertilization takes place in thresence of water.

The diploid zygote gives rise to a young sporophgéded

embryo. The embryo grows intsporophytic plant.

Practical Manual - I



62

Class ; Psilopsida
Order ; Psilotales
Family Psilotaceae
Genus ; Psilotum

Habit

Synangimn

Bi-forked outgrowth

0'0

The plant body is aporophyte.

0'0

The aerial branch igreen and bearsmall scale like leaves

which are devoid of any vascular system.

o

The scale leaves aspirally arranged.

L)

0’0

The aerial branch idichotomously branchedand bear small
scale like and biforked outgrowth which bear ttréobed

synangium
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Internal structure of aerial axis

Epidermis —
Outer cortex | oo

Middle
cortex

The T.S. of stem shows an ouggdermis, a cortex, an endodermis
and an inner stele.

Epidermis consists of thin-walled cells with many small pore
calledstomata.

Epidermis is covered over by a layercotticle.

Cortex - three layereauter cortex, middle cortex and inner
cortex.

The outer cortex is made-up of thin-wallechlorenchymatous
cells.

The middle cortex consists of elongated, densalgnged,thick —
walled cells.

The inner cortex is multi-layered and it is commbséthin-walled
cells.

Endodermis is single-layered and is composed ofigalted thin-
walled cells; cells haveasparian thickening.

The stele isctinostelic protostele.

Pericycle is alwaysingle-layered.

Xylem is stellate (star-shaped) and exarch.

Phloemoccurs between the lobes and the surroundingnegio
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Synangium

Stomata

Sporangial wall

Vascular trace

Spores

< The synangia of psilotum argilobed and associated with

trilobed appendage.

A section through the trilobed synangium revealat th is

/
0‘0

trilocular .

The synangial wall is made up &4 layered wall.

/
0‘0

*,

*

The sporogenous tissue in the sporangial chamirensf the

spore mother cell

.0

The spore mother cell undergoes meiosis and fimtnad of

*,

haploid spores
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Class
Order
Family
Genus

Habit
Lycopodium cernnum

65
Lycophyta

Filicopsida

Lycopodiales
Lycopodiaceae

Lycopodium

< The plant body iderrestrial consisting of acreeping stem

which give rise to erect aerial branches.

< The branching islichotomousbut looks like monopodial.

< All the foliage leaves aralike and are arranged nvhorls on

the stem.

< The strobili are comparatively small.

< They are sessile and borne on tipg®fial branches

< Each sporophyll is provided witibaxial flange

SRC
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L. phlegmaria

< L. phlegmaria is tropicapiphytic species

< It growshanging from thetree trunks.

< Stem covered witkharp andpointed leaves

< The stem igdichotomously branched The two branches of a
dichotomy are almost equal.

< Strobili are produced at thgs of branches
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Stem T.S.

Epidermis

Outer cortex
Middle cortex

Inner cortex
Mixed protostele

Epidermis

Outer cortex
Middle cortex
Inner cortex

Endodermis

Xylem

Phloem

Mixed protostele

R/
0’0

The stem has gotlabed appearance

< Epidermis iscuticularised and is followed bythree distinct
zones of cortex

< The outer and inner portion of cortex g@@renchymatouswith
the middlesclerenchymatouscortex -heterogenous

< Endodermis and pericycle asmgle layered

» The stele is anixed protostele
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Cone. L.S.

o

Cone axis

i A/
o’;y‘&,? Sporophyll
‘0;% ‘tzg g Sporangiun
|~ Spores

< The strobilus bears the spore producing organ nantée
sporangium which are arranged on thadaxial surface of
sporophyll.

< The sporangia arglobular, stalked with many wall layers
enclosing numerouspore tetrads

< The sporophylls are borne on thentral axis of cones.

< It is ahomosporousfern.
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Division Lycophyta
Class : Ligulopsida
Order ; Selaginellales
Family Selaginellaceae
Genus : Selaginella

Sporophyte

<+ The plant body of Selaginella is differentiatedoistem, root
andleaf-like parts.

< The leaf isadventitious.

< The stem is prostrate with erect branches beadingprphic
leaf with larger leaves arranged at the sides of then sdaed
smaller leaves in the centre of the stem.

<+ The leaves arsessileandligulate.

< The stem branches agglindrical .

< Leafless structures grow downwards and are known
rhizophore, which give rise to clusters of roots at its tip.

< The rhizophore ipositively geotrophicin nature.
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Stem T.S
ST S e
ot I BT Pl ™ Cuticle
LAY Py uticle
IR TR — oo
Ay % N W Sclerenchymatous cortex

Trabeculae

WAPE LK Metaxylem
i

= —
Nerp%s r  Phloem

Air space

< Cross section of the stem shows apidermis, cortex,

pericycle and centrastele.

K/
0'0

Outer layer is the epidermis coveredduyicle.

R/
0’0

Cortex is made up of an outsclerenchymatoushypodermis

and arendodermisandairspace

*

< In the airspacdrabeculae are present. They are tineodified

endodermal cells with casparian strips.

R/
0’0

The stele is @rotostele

R/
0’0

Xylem isdiarch andexarch.
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Cone

Microsporophyll

Microsporangium

Megaspore
Megasporangimn
Ligule
Tegasporophyll
A PORTION ENLARGED

Microsporophyll —}

Ticrosporangium i & Microsporophyll
Microspore
— Ligltlf\\
_i\-f[i(‘l'osporoph}']l Ticrosporangimn

< The strobilus of Selaginella beamany spores
< Selaginella ifeterosporousproducinglarger megasporesand
smaller microspores in the respective sporangia namely

megasporangiaandmicrosporangia.

/
0‘0

The sporophyll bears the sporangia in its axislmudiate.
< The megasporangia amtalked and four lobed bearing four

megaspores.
< Each megaspore has gadriaadiate ridge.

< The microsporangia aremaller and containsinnumerable

spores.
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Division Sphenophyta
Class : Calamopsida
Order ; Equisetales
Family ; Equisetales
Genus : Equisetum

Habit

Jf ;.%7 Strobilus
Internode —ug

“ Fertile branch,

sterile
branch

< The plant body has an underground stem known ashibeme
with nodesandinternodes.

< Rootsarise from théower side of the rhizome.

< Rhizome also gives out on its upper side a numbereial
brancheswhich arelong, slenderand differentiated intoodes
andinternodes

< The internodes are witidges andfurrows.

< Leaves are very much reduced doaly structures which fuse
with one another to form sheatharound the node.

< The tips of some of the branches beame

< Each sporangiophore has stalk arukHlate disc
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Stem

Epidermis

Sclerenchyma

Chlorenchyma

Hollow pith

Vallecular canal

Carinal canal

Cortex

< Wavy in outline due to the presencermiges and grooves.

/
0‘0

It has epidermis, cortex, vascular bundlesand a largepith

cavity.

R/
0’0

Epidermis issingle layeredwith deposition ofsilica on their

outer and radial walls.

< Silica providesnechanical strength.

< Epidermis is interrupted bgtomataStomata are confined to
grooves-sunken.

< Cortex is differentiated intouter and inner region.

< The outer cortex consists ofsclerenchymatous and

chlorenchymatous cells providesmechanical strength.
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Sclerenchyma lies below the epidermis. It is fokoMby a band

of chlorenchymaphotosyntheticin function.

Theinner cortex is composed of thin walleparenchymatous
cells. It has largeschizolysigenous canalknown asvallecular
canal below the furrow- aerating system.

Cortex is delimited from the stele by amdodermis.

The endodermis is followed by a single layer of
parenchymatous pericycle

The vascular bundle is siphonostele Vascular bundles are
arranged in aring around the large pith opposite to ridges
alternating the vallecular canal.

Vascular bundles am@onjoint, collateral and endarch.

Xylem of a bundle is in the form d¥o lateral and amedian
group of tracheids.

In the young vascular bundle the protoxylem is espnted by
tracheids withannular or spiral thickening.

In the mature bundle the protoxylem elements digirate to
form aprotoxylem lacunacalledcarinal canal.

The metaxylem tracheids hawealariform, reticulate or
pitted thickenings.

The phloem lies outside the xylem.

Thecarinal canalsare filled with water and help tonduction
of water,

The central part of the internode of the aerialoshmas large

pith cavity.
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Cone

N
% e —Flater

%Wi— Spore

< Equisetum isromosporus
< Strobili are borngerminally on the vegetative shoots.

< Only the peltate discsare seen in the surface view of the

strobilus.

Cone L.S

Cone axis

i | Peltate
Siidy) sporangiophore

'9;-’ ,,?'j Sporangimm
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Strobilus has aentral strobilus axis and a large number of
sporangiophores.
The sporangiophore is stalked structure with ahexagonal
peltate discat its distal end.
On theunderside of the sporangiophore dide — 10sac like
sporangia are borne near its periphery in a ring.
In some species a whorl of scale-like outgrowtHeedannulus
IS present at the base of the strobilus.
The development of sporangiumeigsporangiate.
The mature sporangia are sac-like structure atthdbethe
underside of the peltate disc of the sporangiophore
Thewall of mature sporangium is ontwo layered All spores
are alike (homosporous)
As the sporangia mature, the strobilus axis elegat
consequently, the compactly arranged sporangiophegparate
from each other and the sporangia are exposed.
As the sporangium dries the helicoid thickeningdsapresent in
the outer wall layer shrink and the sporangiumurcgs.
Spores are spherical, uninucleate and green (contain
numerous chloroplasts)
Spore wall is differentiated int layers.

» The outermosperispore / epispore.

» The secondaniddle layer.

» The thirdexpspore.

» The innermoséndospore.
The epispore splits into 4 strips which are separdtom one
another but attached to a common point on the spidrese
bands are wrapped around the spherical spore bitlteaspore
dries these bands are starched. These bands k@ @sdlaters.
They have expandespoon-liketips.
The elaters aréygroscopic and help in thalehiscenceof the
sporangium.
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Class : Leptosporangiate
Order : Filicales

Family Polypodiaceae
Genus :Adiantum

Habit

Fertile pinnule

Sorus

e % False inducium

Secondary rachis

Primary rachis

< The sporophyte of Adiantum is differentiated imtmot, stem,
leaf-like parts.

< The underground stem ieizome and it helps t@anchor to soil
with the help ofadventitious roots

< The young leaf showdrcinate vernation.

< The leaf hashort petiole and are compound bearipginae on
either side of rachis.

< Venation isopen dichotomousype.

< The veins spread ifan-like manner within the pinnae.

< Sori are formed on thenargin of the pinnae.
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*

0

K/
0'0

K/ R/
0'0 0’0 0'0

R/
0’0

K/
0'0
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Cuticle
Epidermis
It o Hypodermis

e Cortex

——— Endodermis

i Pericycle

L Metaxylem

e et ——— Protoxylem

SR Phloem
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Outermost layer of petiole is single layeredticularised

epidermis.

Sclerenchymatous hypodermis

Inner cortex igparenchymatous

Presence of well developetidodermisandpericycle.

Stele isprotostele

Two vascular bundles are present.

Xylem isdiarch andexarch.
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Sorus V.S.

S tominmn

Spore

Sporangiuin will
break open hega .
fO2 TN

Annulas

False indusium

Young sporangium

Spores

Stomium

< The sporangia arise on theentral surface of the fertile
pinnule and they are protected by the margins of the penu
calledfalse indusium

< The sporangia develop from theceptacle or placentaof
fertile pinnule.

< Each sporangium has got raulticellular stalk and spore
bearingcapsulewith single layered wall

< The wall of capsule hasnnulus with characteristic thickening
consisting the major part of wall layer and thinlleg stomium

through which dehiscence takes place.
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Characteristic features of Gymnosperms

R/ R/
0’0 0’0

R/ R/ R/
0’0 0’0 0’0
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The adult plants are tall, woodgyergreen, perennial treesor shrubs.
They showxerophytic characters. The plant issporophyte.

The stemis branched but unbranched in Cycas. The vasbuladles are
arranged in aing. They areconjoint, collateral, open and endarch

The xylem is composed ofxylem parenchyma and tracheids with
bordered pitsXylem vesselare absent, except (Bnetales.

The phloem consists ofsieve tubesand phloem parenchyma, but
companion cellsare absent.

The leavesmay be dimorphic, th&liage leavesandscale leavesr of
one kind only.

The reproductive parts are arranged in the formooies or strobili. The
cones arenisexual.

In male cones, manyicrosporophylls are arranged on treentral axis.
The microsporophylls beanicrosporangia with microsporesor pollen
grains.

The microsporesarehaploid, and are formed frommicrospore mother
cells after meiosis. The microspore germinates to form timeale
gametophyte.

In the female cones, mamyegasporophyllsare arranged on treentral
axis. Themegasporphyllsbearmegasporangiaor ovules.

The ovule is orthotropous. It consists ohucellus surrounded by one or
two integuments.

Theovulesarenaked and are not enclose by theary.

Theovule contains thenegaspore mother celivhich undergoemeiosis
to produce a linear row ddur megaspores.Of the four megaspores the
lowest isfunctional. Themegaspore is haploid.

The megaspore gives rise téeanale gametophyte.

The female gametophyte bearshegoniathe upper end.

The endosperm is apre-fertilization tissue. It is haploid in
gymnosperms.

Each archegonium consists o¥enter and aneck. Theneck canal cells
areabsent.

The pollination is direct, i.e. the pollen grains come in contact with the
ovule directly.

Embryo development isneroblastic, i.e. develops from a small part of
zygote.
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Class ; Cycadopsida
Order ; Cycadales
Family Cycadaceae
Genus ; Cycas

Normal root

Endodermis

Pericycle

Phloem

Xylem

0'0

The young root has gotcrcular outline.

0'0

It is differentiated into outegpiblema, cortexand thestele

0’0

Epiblemma issingle layered composed of thin walled cells,

some of them witlhoot hairs.

*

Cortex isbroad parenchymatousand multilayered.

0

K/
0'0

Stele isradial, diarch, closedwith endarch xylem
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Coralloid root

RN TWENr 47, IS 3 TN
N R Ny o e oSN, S0
P P M @;‘ , Epidermis . : 1396279, %: |
81887 ,00¢), GRS g ki (1 ° 9. ¢
910, ’ A8 T Y Outer cortex T X “" e P
P o S NOB o g Yo Triarch, radial,
; oo ) S W ". ! ~ 8 exarch xylem
> Middle Cortex- e . 5 g O_
Algal zone S : ’ e -l__ ‘ Phloem
Inner cortex L A DAVE LS O
o '.".‘2'.‘.‘ e AN T
Vascular bundle 7 4 R TN
o A'aw
P g _ ship et i,

Epidermal hair

Epidermis

Endodermis

Phloem

< The structure of coralloid root is very similar ttwat of normal
root of cycas except the presenceatjal zone made up of
radially elongated cell.

< In the middle portion of the corteklue green algaelike
anabaenaandnostocare present.

% Vascular bundles atgiarch, radial andclosed
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T.S. of Rachis

L Bundle sheath
Centripetal xylem

Centrifugal xylem

Phloem

Epidermis A single vascular bundle

Ground tissue

Ground tissue

Centripetal xylem
Cetrifugal xylem
Cambium
Phloem

Hypodermis

Epidermis - single layered withthick cuticle & sunken
stomatapresent on the lower epidermis.

Hypodermis - sclerenchymatous  followed by
chlorenchymatouscells.

Ground tissue is parenchymatous.

Vascular bundles - bundles arranged in invertemimega ()
shaped. Each bundle llateral, open and surrounded by
sclerenchymatous bundle sheath

Xylem is diploxylic made up ofcentripetal & centrifugal
xylem.

R/
0’0

0'0

0’0

0’0

R/
0’0
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T.S. of leaflet

Cuticle

Upper epideris
Palisade
Vascular bundle

Lower epidernis

Stomata

Cuticle
Upper epidermis

Upper epiderinis

B r —— Palisade
£ it

.3;-": Y o A
T = '»‘”;:L:__, {:-;—— 407 Tr ansfllm'ml l:lS.'-illl‘
Centrifugal xylem o oms ____m—_ ~ 5 Lower epiderinis
Phloem

Palisade

Wing region

Lower epiderinis

Midrib region

Cuticle
Hypodermis
Palisade

Transfusion tissue
Centripetal xylem

Centrifugal xylem
Cambium
Phloem

Lower epidermis

I oc ST

< Leaflet haswollen midrib andnarrow flat wings.
< The outermost layer muticularised epidermis

< Sclerenchymatous hypodermiss present on both sides.
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< There is a centrally locategscular bundlein the midrib.

< The vascular bundle isconjoint, collateral, open and
pseudomesarch

< Xylem shows a larg¥-shaped centripetal xylemand two
groups ofcentrifugal xylem.

< Mesophyll is differentiated intspongyandpalisade tissue

<+ Presence dfansfusion tissuebetween palisade and spongy

tissue helping imateral conduction.

Xerophytic adaptations

** Presence dfipper andlower epidermis covered withcuticle.
* Sunken stomatarestricted to the lower epidermis.

+ Presence ddéclerenchymatous hypodermis

+» Diploxylic nature of vascular bundles.

+» Presence dafansfusion tissue.
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CYCAS MALE CONE

< Male cone is terminal, stalked, large and conical
< Consists of central cone axis and numerous micooogylls.

< Microsporophylls are spirally arranged around tbeecaxis.

Microsporophyll
Microsporophyll

Apophysis

S0

Fertile portion .~

Dorsal view
Ventral view
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Resin duct

Vascular bundle

b
‘ Soral hair

Sporangium

Microspore

Microsporophyll - leaf like, woody wedge shaped brown in
colour.

Lower expanded fertile region wisori & upper sterile region
calledapophysis

Sorushas 5 to 6 microsporangia wisleral hairs.
Microsporangium - oval in shape with sporangial wall. It
encloses manwnicellular, uninucleate, haploid microspores
or pollen grains.

Microspores hasinner intine, outer exine, cytoplasm &

hapioid nucleus
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Megasporophyl

= Upper sterile portion

Stall

K/
0'0

The megasporophyi$ large, 6-8 inch long.

o

Its upper portion i®roadly pinnate andtappersto a point.

L)

X4

The stalk like lower portion bearsthotropous ovulesin two

D)

distichous, lateral rows.

0'0

The whole sporophyll is covered with derm®wnish, woolly

hairs.
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Ovule L.S

< The ovule consists of a mass of cells, tbeellus

< It is surrounded by single massive integument

< The integument is differentiated intoree layers

< The outer and inner layers afleshy and the middle layer is
stony.

< The integument fuses with nucellus all around eke¢phe top

where it leaves a pore leading to the nucellusdaticropyle.
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Class
Order
Family

Genus

Habit

Gnetopsida
Gnetales
Gnetaceae

Gnetum

X4

0'0

0'0

K/
0'0

Gnetum is aporophytic plant.

Stem iswoody andbranched.

Consists ostem, leavesndtap root system.

93

It has two types of brancheksng or branches of unlimited

growth anddwarf shoot or branches of limited growth

< Long branches bearcale-like leavest the nodes.

< There are two leaves at each nanjgyosite decussate

% The dwarf branch arise from the axis of the scaté/és on the

long branch.

% The stem isrticulated with node and internode.

% Leaves showeticulate venation

SRC
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Old stem

Cambium

| |—— Secondary Phloem

Ao

< In some climbing species of Gnetumgcessory cambiaare
formed at different levels of the cortex.

< These cambia are not equally active in nature amdhsy
produceincomplete vascular rings

< Hence the stem representsemcentricappearance.

< Thepith is alsoeccentric
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Stem T.S

XYLEM-
VESSELS

TRACHEIDS

< The T.S of stem shows apidermis, cortex, endodermisand a
stele

< Epideermis is the outer layer made up rettangular cells
covered with cuticle. It hasunkenstomata

< The cortex hasthree distinct zones The outer cortex is
chlorenchymatous the middle cortex iparenchymatousand
the inner cortex isclerenchymatous

< The endodermis and pericycle are not so distinct.

< The stele is aectophtoic eustelelt consists of a ring ahany
vascular bundles

» The vascular bundles areonjoint, collateral, endarch and
open

< Xylem occupies the centre. It consistdraicheids andvessels

The phloem consists dfieve cells, phloem pacenchmand

companim cells

Vascular bundles are separated by a broad pareaclym

Thepith is parenchymatous

X4

0'0

R/
0’0
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Entire male cone

Ahortive female flower

TIvIale flower

Abortive female
flower

Cone axis

Vascular trace

<+ The male flowers are arranged in many rows from &6ve
each collar.

<+ Each male flower is stalked and enclosed with aatbhdike
perianth.
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Entire female cone

< Female flowers are arranged isiagle ring on each collar.
< Each female flower consists séssile ovule

% The ovules araakedin nature.
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Ovule L.S.

Zy————— Micropyle

Inner integument

Perianth

4 e = o5 Outer integument

—-Nucellus

Female
gametophyte
Pavement tissue

< The ovule isorthotropous. The V.S. ovule shows spherical
nucellusand three envelops calledeguments.

< The three integuments are calledter integument, middle
integumentandinner integument.

< The outer and inner integuments aadt, but the middle one is

stony.
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0’0

/7
0’0
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0‘0
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The inner integument grows beyond the others anad o tube

called micropylar tube. The opening of the tube is called
micropyle.

A pollen chamberlies below the micropylar tube.

The nucellus consists of a mass of thin-walledscdll is a
nutritive tissue.

A female gametophyteemains embedded in the nucellus.
The female gametophyte consists of sac-like structure
consisting of cellular tissue at tlohalazal endand free nuclei
at themicropylar end.

It hasoneor two large nucleiwhich act as female nuclei.

The female nucleus fuses with the male gameterto &diploid

zygote.
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PALEOBOTANY
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Class
Order
Family
Genus

Stem

.0

*,

0.0

*,

0.0

/
0‘0

Psilophytopsida
Psilophytales
Rhyniaceae

Rhynia

Cuter cortex
Inner cortex

Xylem

L'-a.ﬂ

©

» Rhynia is a fossil fernPsilotopsida

Stem showgpidermis,cortex and stele

Epidermis- outermost, cuticularised with stomata.

Cortex —parenchymatous and well preserved.

Stele protostele- xylem surrounded by phloem.

Geological period:Devonian of Paleozoic era.

SRC
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Class . Lycopsida

Order ; Lepidodendrales
Family Lepidodendeaceae
Genus . Lepidodendron

Stem

Periderm

Leaf base
Secondary xylem
o

i3
&

Stigmarian appendage

05
31
e

< The old stem oLepidodendron selaginoides has got an irregular
outline due to the presencepsrsistant leaf bases

<+ There is well developederiderm followed by three layers of
cortex.

< The outer wall is made up of alternately arrandedktwalled
cells.

< The cells of middle cortex have disappeared andsfiaze is
occupied by organic debris astigmarian rootets.

< The inner cortex is parenchymatous.

< Secondary phloem is not preserved.

< Secondary xylem igxarch with tracheids intermingling with
parenchyma.

< Stele isprotostele.

Geological period:Carboniferous periodf Paleozoic era.
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Lepidocarpon

Megasporophyll

K/
L X4

Female fruit body of Lepidodendron- fossil fern.

/
0‘0

It consists okingle megasporangiunwith amegaspore

/
0‘0

Megasporangium enclosed by megasporophyll whichmgor

integument like structure.

K/
*

Integument has false micropyle

Geological period:Carboniferous periodf Paleozoic era.
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Class . Sphenopsida
Order ; Calamitales
Family Calamitaceae
Genus . Calamites

Stem

R/ K/ K/ R/ R/ K/
X L4 L4 L4 X X L4

/
*

SRC

Cortex

106

~ (Carinal canal

Cortex

Secondary phloem

Secondary xyvlem

Primary xylem

Carinal canal

Hollw pith

It is afossil fern. - Calamopsida

Outermosperiderm.
Narrow parenchymatous cortex

Hollow pith

Secondary xylem

» The stem showgeriderm, cortex, vascular bundles and pith

Secondary xylemvedge shapedradiating from the centre.

Primary xylemendarch with carinal canals

Broad medullary rays between secondary xylem.

Centralhollow pith.

Geological period:Carboniferous periodf Paleozoic era.
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Spot at sight the genus, group and morphology of thfollowing.

The first one is done for you

Part Genus Group Morphology
Pogonatum Gymnosperm Gameophyte
with
sporophyte

\V

SRC
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Identify the following fossil, write the geologicalperiod.

NAME GEOLOGICAL PERIOD
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Observe the images and answer the questions

ALGAE

IMAGES

QUESTION

ANSWERS

Identify separation disc
trichome, hormogonig
Write down its systemati
position.

Name the plant and tf

type of spores present |i

it. Add a note on the ne;
generation produced &
these spores.

Can you identify the plar

from this cross section”

Name the parts you ca
see in the cross section.

L
I)

What dose this pictur
represent? Label the pa
and mention the plant
which it is present.

e
Its
n

Which alga can you se¢
Name the type of thallu
and write down the
systematic position.

\D wn 1%

Which alga you hav
studied possesses
structure? Mention th
parts and the function.

NS
e

Name the genus ar

species of this alga. T

which division dose thi
alga belong? Write dow
the characters.

d

n
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QUESTION

ANSWERS

Name the

the host in which it i
produced?

structure.
Mention the fungus and

D
L

Label the different part
with the name of th
fungus that produces th
Write down the importan
use of this fungus.

Which fungus you hayv
studied produces this tyj
of fruit body? Name th
different parts and th
function.

D

Identify the causa

organism, symptoms ar
control measure of th
disease.

d
e

Name the spore and t
fungus producing thi
type of spore. Mention th
host in which it ig
produced.

Mention the types O
spores seen. Name t
fungus and the disea
caused by it.

he
se
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IMAGES

QUESTION

ANSWERS

Name the plant an

describe the nature of

association.

d

Label the different part

and mention the type of

thallus.

S

What part of lichen is thig?

Mention the significanc
of it.

SRC
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BRYOPHYTA

114

IMAGES

QUESTION

ANSWERS

Observe the image ai
write a note on it.

d

Label and describe.

Describe the structure yc
notice in the image.

Can you identify thg
image? Mention th
structure you see af
describe the structure.

What structure is seer
Name the different par
along with the function.

[S

To which plant dose th
belong to? Write down th
importance.

SRC
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PTERIDOPHYTA

115

IMAGES

QUESTION

ANSWERS

@)

Is it a homosporous (¢
heteosporous cone? Gi
example and reason out.

DI
ve

What type of stele is thig?
Describe with example.

Name the different parts of the
structure and mention the plant
which possesses it.

What is the image? Label and
describe.

Name the plant and
differentiate the two structures
given.

Which Pteridophyte you have
studied possesses this type| of

strobilus? Describe.
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GYMNOSPERM
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IMAGES

QUESTION

ANSWERS

Name the important part yq
can see. Mention th
significance.

e

Name the image. Whic

gymnosperm possesses this

What part of Gnetum is this

Describe the structure.

What does this image shoy

Name the plant and writ
down the systematic position.

Describe the stele. Whe

does this type of stele occurf:

?

SRC
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PRACTICAL MODEL QUESTION PAPER

Make suitable preparations of ‘A’, ‘B’, ‘C’ andD’. Draw
labeled sketches and identify giving reasons. Sulimai slides
for valuation.

(Identification-1; Slide-3; Reason-3; Diagram-2) X4 = 36)

Separate the various types of algae in theemgigample ‘E’.
|dentify them giving reasons and draw labeled dkeic
(2 x3=06)

Identify, draw labeled sketches and writee®on ‘F’, ‘G’, ‘H’
‘I"and ‘J'. (Identification-1; Notes-1; Sketch-1.Y5 x 6 = 30)

Identify the fossil ‘K’ with reasons. Draw djgam, give the
geological period. (Identification-1; Reason-2; @iam-2;

geological period-1) (1 x6=6)
Spot at sight genus, group and morphology dfILN and O
(4 x3=12)
TOTAL =90
RECORD =10
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PRACTICAL NOTES

Make suitable preparation of ‘A’, ‘B’, ‘C’ andD’. Draw

labeled sketches and identify giving reasons. Sultimai slides

for valuation. (ldentification-1; Slide-3; Reas8nDiagram-2)
(4 x 9 = 36)

(Sargassum — stem, Caulerpa- rhizome, Albugo- facted

leaf)

Sargassum - Stem:

() Sargasssum is a marine brown alga.

(i) Stem is differentiated into meristoderm, cortex and
medulla.

(i) Meristoderm - single layered, palisade like, menstic.

(iv) Cortex - parenchymatous with reserve food, storage
region.

(v) Medulla - thick walled, help in conduction of watand
nutrients.

Caulerpa - Rhizome:

() Caulerpa is a marine, coenocytic, acellular gréga.a

(i) Rhizome has thick lamellated cell wall.

(i) Lining layer of cytoplasm with many nuclei and many
discoid chloroplasts.

(iv) Central cavity- traversed by trabeculae.

(v) Trabeculae — mechanical strength.

Albugo - Infected leaf:

() Albugo is an obligate parasitic fungus causwakite rust
disease in greens.

(i) Mycelium - branched, aseptate, intercellulawith
haustoria.

Practical Manual - I



119

(i) Mycelial mat forms below the lower epidermis.

(iv) Conidiophore - thick walled, unbranched, club slogpe
palisade like.

(v) Conidiophores bear chain of conidia basipetally.

(vi) Conidium - small, spherical and multinucleate anithgd
by mucilage pad.

B. Marchantia — Thallus.

() Marchantia is bryophyte belonging to Hepaticae

(i) Thallus is differentiated in to epidermis, qgibsynthetic
region and storage tissue.

(i) Epidermis: upper epidermis-single layered lwairpores;
lower epidermis with smooth walled and tuberculate
rhizoids.

(iv) Upper photosynthetic region - air chambers hwit
assimilatory filaments with partition wall.

(v) Storage region - thin walled, parenchymatous.

C. (Lycopodium- Stem, Adiantum- Rachis)
Lycopodium cernuum - Stem
() Lycopodium is a fern - Lycopsida.
(i) Stem is wavy in outline.
(ii)) It is differentiated in to epidermis, cortend stele.
(iv) Epidermis is single layered with cuticle.
(v) Cortex - differentiated into outer and inparenchymatous
and middle sclerenchymatous.
(vi) Stele is mixed protostele - patches of xylenphloem.

(vii) Pith is absent.
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Adiantum - Rachis:

() Itis afern- Filicopsida.

(i)  Rachis is differentiated into epidermis, cort@nd stele.

(i) Cuticularised epidermis.

(iv) Hypodermis - 3-4 layers, sclerenchymatous.

(v) Cortrex- broad, parenchymatous.

(vi) Stele - protostele with single layered endods and
pericycle.

(vi) Xylem — V - shaped, exarch, completely sumdad by
phloem.

D. (Cycas leaflet, Cycas rachis and Cycas migporophyll)

Cycas - leaflet:

() Cycasis a gymnosperm.

(i) The leaflet has swollen midrib and narrow wings.

(i) Outermost cuticularised epidermis.

(iv) Lower epidermis with sunken stomata.

(v) Sclerenchymatous hypodermis on both sides.

(vi) Midrib: centrally located vascular bundle- conjgint
collateral, open and pseudomesarch. Xylem — V ghape
centripetal xylem and two groups of centrifugal et
diploxylic.

(vi) Wings: Mesophyll shows palisade and spongy.
Transfusion tissue between palisade and spongterala

conduction.
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Cycas rachis:

(1)
(i)
(iii)

(iv)
(v)

(Vi)
(vii)
(viii)

Cycas is a gymnosperm.

Rachis is shield shaped.

It is differentiated into epidermis, hypodermis arascular
bundles in ground tissue.

Epidermis- single layered, cuticularised.

Hypodermis- multilayered, outer chlorenchyma anglem
sclerenchyma.

Ground tissue - parenchymatous.

Vascular bundle - arranged in an inverted omegpesha
Each bundle - conjoint, collateral, open and
pseudomesarch, diploxylic with centripetal and aargal

xylem.

Cycas microsporophyill:

()
(i)
(iii)
(iv)
(v)
(V1)
(vii)

Cycas is a gymnosperm.

Microsporophylls are arranged spirally forming medme.
T.S of microsporophyll is triangular in outline.
Microsporangia attached on the lower surface.
Sporangia- oval, sac like with short stalk.

Sporangia enclose large number of microspores.

Soral hairs are seen among the sporangia.

Practical Manual - I



122
. Separate the various types of algae in theemigample ‘E’.
Ildentify them giving reasons and draw labeled dketc
E- Algal mixture ( Oscillatoria and Polysiphonia).
(Identification-1; Notes-1; Sketch-1) (2 x 3 =36)
Oscillatoria:
(i) Unbranched filamentous blue green alga.
(i) Cell is rectangular - prokaryotic.
(i) protoplasm - differentiated into outer chromoplasmd
inner centroplasm.
(iv) Presence of necridia and hormogone.
Polysiphonia:
() Itis a marindoranched filamentous red alga.
(i) Filaments show of many siphons.
(i) Each cell has lining layer of cytoplasm with nudeand
many chromatophores.
(iv) Pit connection is present between the cells.

lll. Identify, draw labeled sketches and write eobn ‘F’, ‘G’, ‘H’
‘I"and ‘J'. (Identification-1; Notes-1; Sketch-1.) (5 x 6 = 30)

SPOTTERS - (F, G, H, I, J)

F - Algae or lichen. (Volvox, Lichen-apothecium)

G - Fungi. (Puccinia-uredosorus, Penicillium-c@jieeziza-apothecium)

H - Bryophyte. (Marchantia-sporophyte, Pogonatuntharidial head,
Pogonatum-archegonial head)

| - Pteridophyte. (Lycopodium-cone, Selaginellasep Equisetum-
cone)

J-  Gymnosperm. (Cycas-coralloid root, Cycas-qv@leetum-ovule)
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F- Volvox:
() Volvox is a coenobial round planktonic green alga.
(i) Coenobium has an outer mucilage sheath.
(i) Cells are ovoid, biflagellate, uninucleate, intemcected by
plamodesmata.
(iv) Each cell has large cup shaped chloroplast withranoid.

(v) Reproduction- by special large cells called gonidia

Lichen apothecium:

(i) Lichen is a composite symbiotic form with phycoliand
mycobiont.

(i)  Apothecium is a saucer shaped fruit body.

(i) Apothecium is differentiated into hymenium, sub-fgmum
and peridium.

(iv) Hymenium consists of asci with 8 ascospores and
paraphysis.

(v) Sub-hymenium-mycelial mat.

(vi) Peridium-fleshy wall layer differentiated into outeortex
and medulla.

(vii) Algal cells are seen only in the outer cortex.

G - Puccinia-infected leaf with uredosorus
(i) This stage is found in primary host, wheat.
(i) The mycelium produces a number of reddish brown

pustules on the upper surface of leaf.
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(iii)

(v)

(V)

124
Each pustule is a uredosorus, consisting of nunader

uredodospores.
The uredospores are stalked, unicellular, rounda,
nucleate spores.

Uredospore is a repeating spore.

Penicillium-conida:

()

(i)
(iii)
(iv)
(v)

(Vi)

Penicillium is saprophytic Ascomycetous fungus.
Mycelium-branched and septate.

Asexual reproduction by conidia.
Conidiophores-branched-primary, secondary ancatgrti
Ultimate branch produce bottle shaped sterigmatdn wi
chain of conidia basipetally.

Conidium-globular with single nucleus.

Peziza-apothecium:

SRC

()

(i)
(iii)
(iv)
(v)

(Vi)

Peziza is a coprophilous Ascomycetous fungus.
Apothecium-cup shaped fruit body.

It shows hymenium, subhymenium and peridium.
Peridium-thick fleshy wall - parenchymatous.
Hymenium-fertile lining layer with number of asci,
ascospores and paraphysis.

Below the hymenium is subhymenium.
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H - Marchantia-sporophyte, Pogonatum-antheridialadhe

Pogonatum-archegonial head)
Marchantia-sporophyte:
() Marchantia is bryophyte belonging to Hepaticae.
(i) Sporophyte has foot, seta and capsule.
(i) Foot-bulbous help in anchorage and absorption.
(i) Seta-short and elongates at maturity.
(i) Capsule-oval and encloses spores and elaters.
(iv) Sporophyte is enclosed by calyptra, perigynium and
perichaetium.
Pogonatum-antheridial head:
() Pogonatumis a bryophyte-Bryopsida.
(i) Antheridia arise in cluster at the tip of male lmian
(i) Antheridium-elongated, club shaped, short-stalkatl an
outer jacket enclosing a number of biflagellatersysozoids.
(iv) Sterile uniseriate paraphyses present in between.
Pogonatum-archegonial head:
() Pogonatumis a bryophyte-Bryopsida.
(i)  Archegonia arise in cluster at the apex of femhtms
(i) Sterile paraphysis seen among archegonia.
(iv) Each archegonium is flask shaped.
(v) It has a stalk, swollen venter and long tubulaiknec
(vi) Venter has venter canal cell and egg.
(vi)) Neck consists of six vertical rows of cells enahgsid-10

neck canal cells.
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| (Lycopodium-cone, Selaginella-cone, Equisetumejon
Lycopodium-cone:
() Lycopodium is a fern-Lycopsida.
(i) Cone-strobili - reproductive part of sporophyte.
(i) Sporophylls arranged spirally on the cone axis.
(iv) Stalked sporangia on the adaxial side of faaphyll.
(v) Sporangia are homosporous with spores in tetrad
Selaginella-cone:
(i) Selaginella is a heterosporous fern-Lycopsida.
(i) Cone-strobili-reproductive part of the sporophyte.
(i) Ligulate sporophylls are arranged spirally-two type
(iv) Microsporophyll - bear microspoprangia with manyasim
microspores- male.
(v) Megasporophyll - bear lobed megasporangia with four
large megaspores - female.
Equisetum-cone:
(i) Equisetum is a homosporous fern-Calamopsida.
(i) Cone-strobili - reproductive part of the sporophyteorne
at the tips of branches.
(i) Each cone has a basal sterile sheath-annulus.
(iv) Sporangiophores with a stalk, peltate disc with desr
sporangia.
(v) Peltate disc bears sporangia on the underside.

(vi) Sporangia-sac-like with spores and pseudoelater
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J (Cycas-coralloid root, Cycas-ovule, Gnetum-ovule)

Cycas-coralloid root:

() Cycas is a gymnosperm.

(i) Coralloid roots-apogeotropic, coral like roots watymbiotic
blue green alga.

(iif) It has epidermis, cotex and stele.

(iv) Epidermis- single layered.

(v) Cortex - outer cortex, middle algal zone and irocwtex.

(vi) Algal zone - radially elongated, loosely packedmhiue
green algae.

(vi)) Endodermis followed by pericycle.

(viii) Vascular bundle - triarch, radial,closed with exaxglem.

Cycas-ovule:

() Cycas is a gymnosperm.

(i) Ovule-megasporangium - large, ovoid, borne on
megasporophylls.

(i) Ovule has nucellus covered by an integument.

(iv) Integument - differentiated in to outer and inrlesliy and
middle stony layers with narrow tubular micropyletlae
apex.

(v) Nucellus encloses female gametophyte.

Gnetum-ovule:
() Gnetum is a gymnosperm.
(i)  Ovule - megasporangium borne in whorls on femateeco

(i) It has integument and nucellus.
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(iv) Integument is three layered- outer and inner simiddle

long tubular (style) forming micropyle.
(v) Nucellus encloses female gametophyte.
(vi) Fan shaped pavement tissue present below the pustha

nutritive.

ldentify the fossil ‘K’ with reasons. Draw dijaam, give the
geological period. (Identification-1; Reason-2; @iam-2;
geological period-1) (1 x6=6)

K- (Rhynia-stem, Lepidocarpon, Calamites-stem.)

Rhynia-stem:

(i) Rhynia is a fossil fern-Psilotopsida.

(i) Stem shows epidermis, cortex and stele.

(i) Epidermis-outermost, cuticularised with stomata.
(iv) Cortex-parenchymatous and well preserved.

(v) Stele-protostele-xylem surrounded by phloem.

Geological period:Devonian of Paleozoic era.

Lepidocarpon:

SRC

() Female fruit body of Lepidodendron-fossil fern.

(i) It consists of single megasporangium with a megaspo

(i) Megasporangium is enclosed by megasporophyll which
forms integument like structure.

(iv) Integument has a false micropyle.

Geological period:Carboniferous periodf Paleozoic era.
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Calamites-stem:
() Itis a fossil fern-Calamopsida.
(i) The stem shows periderm, cortex, vascular bundhes a
pith.
(i) Outermost periderm.
(iv) Narrow parenchymatous cortex.
(v) Secondary xylem wedge shaped, radiating from th&ee
(vi) Primary xylem endarch with carinal canals.
(vii) Broad medullary rays between secondary xylem.
(viii) Central hollow pith.
Geological period:Carboniferous periodf Paleozoic era.

V. Spot at sight genus, group and morphology d¥iLN and O

(4 x3=12)
GENUS GROUP MORPHOLOGY
Caulerpa Algae Thallus
Sargassum Algae Thallus
Peziza Fungi Apothecium
Ushea Fruticose lichen Thallus with apothecium
Psilotum Pteridophyte Sporophyte
Lycopodium Pteridophyte Sporophyte
Equisetum Pteridophyte Sporophyte
Adiantum Pteridophyte Sporophyte
Selaginella Pteridophyte Sporophyte
Cycas Gymnosperm Old stem
Cycas Gymnosperm Microsporophyl
Cycas Gymnosperm Megasporophyll
Gnetum Gymnosperm Male cone
Gnetum Gymnosperm Female cone
Gnetum Gymnosperm Wood
TOTAL =90
RECORD =10
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