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Laboratory Instructions

¢ Do not forget to carry laboratory apron, observation book and other
required accessories.
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PRACTICAL PAPER II

DIVERSITY OF NON- VASCULAR PLANTS
MYCOLOGY, PLANT PATHOLOGY, BRYOPHYTES AND
PLANT ANATOMY
TOTAL UNITS: 13

1. Identification and classification of fungffmembersgincluded in theory : 3 units
e Albugo
e Peziza

e Puccinia

7T
Jaa BRW
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waumey/
\uwry
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nits

6. Field visit to study athoge@ﬂrﬁa%iL B‘?

7. Report of Field viit / Project geport on mushroom cultivatign / Applica§jons of Bio fertilizers/

Mycorrhizal sta 1 unit
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PRACTICAL QUESTION PAPER I

DIVERSITY OF NON- VASCULAR PLANTS
MYCOLOGY, PLANT PATHOLOGY, BRYOPHYTES AND PLANT

Max marks: 35
s. 3 X 3=9marks

Time: 3 hours

1. Identify the sp&

imens A, B arwelled diagrams and rea
ary safrang .Sof &1 .

tify @ sons,Jg

P LS
/I; AN

T L L\
gammEn

amEy
\‘\!“ 174

v

fro i andNege

ith r 1 marks). e‘o
ing may b Bmm‘hracaena or Boerhaavia (D- Staining

d labelling - 1 mak ification wih reasons- 1 mark).

4. Two from bryophytes, one from fungignd one fom anatomy (F, G, H and I- Identification
and Classification- 2 marks, Labelled diagram with reasons - 2 marks).

5. Class records and Submission of 3 herbarium sheets from Plant Pathology. ~ 5+3 marks.
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MYCOLOGY (Fungi)

Albugo (Cystopus)

Division: Mycota
Class: Phycomycetes

Order: Peronosporales
Family: Albuginaceae
Genus: Albugo (deri

INTRODUCTION§ Albugo is th nYo &\

élbuglnacea s represented by more
of Albugo i :

] l-\;\
~an
AEE BB

llllll“

m=lll

e The reniform biflagellate zoospores als§ germinage to form the new mycelia.
SEXUAL REPRODUCTION:

e Sexual reproduction is oogamous. Sex Organs like antheridia and oogonia are produced at the
tips of hyphae.

e Oogonium is uninucleate, spherical with a central ooplasm and peripheral periplasm.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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e Antheridia are multinucleate club shaped structures. A mature antheridium develops a slender
fertilization tube which grows through the oogonial wall into the ooplasm.

e Asingle male nucleus enters and fuses with the nucleus of oogonium thus effecting fertilization
and results to form zygote or oospore.

e The oospore develops a thick, ornamented and three layered wall.

e The nucleus divides meiotically produgi 60 biflagellate zoospores which germinate
into a new mycelium.

N host epidermis conidiophore

g % conidia

)

- . x
> .".. A :_-‘ : &) " : .._:.;l:' 3 ‘\ .‘ ‘
".5 TPEIF ERBAS N —LD
@ haustorium intercellular hyphae
T/S OF INFECTED LEAF§HOMUNG
CO&IDIOPH(}?!E?@EI‘D cxmﬁx

> PN oldest
7/ conidium

disjunctor

youngest

Fig. 1. Cystopus. Infected leaf of radish (Raphanus sativis) '
conidium

=~ conidiophore

. host cell
° haustorium
mycelium
fertilization tube A
SEX ORGANS IN Albugo Fig. 6. Cystopus. A. Single conidiophore showing

conidia in chamm B. Conidia.
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Peziza (Cup Fungus)

Class: Ascomycetes
Order: Pezizales
Family: Pezizaceae
Genus: Peziza

INTRODUCTION;

cyp like struc&e and it 1s fleshy short stalked and d

] ;\;\
V[ L]
AEE BB

=

\\uw | /4

2N v

mycelium. It shows 3
o Hymenium consj sof asci (fgrmig apLee i like bodies) arranged

e Sub hymenium/ Hypotife i i i yphae that run parallel to
hymenium.

e Excipulum/ Peridium forms a basal large part of loosely interwoven hyphae of apothecium.

e Hymenium is encircled by densely interwoven hyphae forming the wall of the apothecium —
the peridium.

e Ascus is elongated with a single row of eight ascospores, arranged obliquely.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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e Each ascospore is uninucleate, hyaline, elliptical, surface smooth and ellipsoidal. It germinates
to form new mycelium.

hyrmenium

sub-hymenium

B TION df HYME\UF\?ENLA GED

~

paraphyseas
asci

ascosporea

V/ S OF APOTHECIUM

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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Puccinia

Class: Basidiomycetes
Order: Uredinales
Family: Puccinaceae
Genus: Puccinia

INTRODUCTIOD Puccinia fincludes affout 700 spgCies.Sgecies of Puccinia are
called Rusts, as the§nfected poNigae®®/ES the appearaitee f rusted irgfl. All the species of
Puccinia are obligate jgrasites on some of rta t cereals of family G¥aminae (wheat, maize

: i ' d R ants likg Berberis vulgaris and

Thalictr : w i inia_graminis & I i IS.

: MEts, ur 0 stagesgare fourit™e ile 8o
aecigfal stages are fo@ » . ‘

Vézf .
d br‘ septate\flt is geRg

s globular haustorla also.

he myce isfcalled_as onokaryotlc hen it has ﬂ;‘@e nua
dikaryotic,pglen Jf has t of dlffer trains m{lélcl Ben
) L.
It shows fo 0W|n sta secdﬂé&= terin i

\\uw | /4

v

us% each ce

IifZ/cle.
<

mptoms are
. & uredosorys in s

e The (dlkaryotlc) and brancw m is
epidermis. The urgflospores arise s of secondar

e Each uredospore, leate, stalked and L@ )

e It has an outer exigyvhi i i el pi ag#finer smooth intine.

e The uredospores get diS¥eminated by Wi ay i °sh wheat plant, hence they
are called repeating spores.

Ogregated beneath the
ycelia.

2. TELEUTOSORUS STAGE: (BLACK RUST STAGE)
e ltisthe second stage found on the primary host, wheat. The appearance of dark brown patches
on the leaf sheath and stem is the characteristic symptom.
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e A teleutosorus in a section reveals the (dikaryotic) intercellular, branched mycelium, a bunch
of teleutospores and the ruptured host epidermis.

e The teleutospores are formed by the same mycelium which earlier produced uredospores.

e Each teleutospore is borne terminally by the mycelium. It is stalked, elongated and bicelled
structure, each cell is dikaryotic.

e The teleutospore has a very thick but sgaaeta=ene and delicate thin intine. The exine turns
black at maturity.

e The teleutospores gggfMcamgble of infegi ary host (whea
form the basidio§pores whicRynfe

ant). They germinate to
barberry pte gifernate hosy

BASIDIOSPORE STA

inue

s
leaf i ough the
ater it ps on the

DIAL CUPS ARE FORMED QMY ON A TF_@JAT
Q , AE BN
° ullll\\

from thelbasid

e The Cavity of the
pycnidiophores.

e The pycnidiospores @
mycelium.

e Itis the fifth stage in the life cycle produced from the dikaryotic mycelium.

e It is characterized by yellow circular spots on lower surface of barberry leaf.

e Each aecidium is a cup like structure with an outer protective layer called peridium.
e The developing aecidium elongates and pushes through the host epidermis.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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e At the base of the aecidium there are many elongated cells known as sporophores, arranged in
a palisade like manner.

e Each sporophore cuts off alternately a small and a large cell. The small cell is the disjunctor
whereas the large cell is the aecidiospore.

e Each aecidiospore is a binucleate structure with a thick and smooth wall.

e The aecidiospores are blown away by infect wheat plant and produce dikaryotic
mycelium on the wheat plant (primary iost). Theydare not capable of reinfecting the barberry.

uredopustule

T/S OF INFECTED PART
6 SHOWING UREDOSORUS STAGE

/JH B mus - -
‘ gumman
' waumeys
S\ 1 /4
A: INFECTED WHEAT SHOWING ~Sawrs
UREDOSORI

B: SHOOTS SHOWING TELEL-'IOSO*;
> 7

exine

intine

nucleus

stalk

A host epidermis
teleutospore

TELEUTOSORUS STAGE TELEUTOSPORE
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primarygerm tube
appressorium

guard cell

pycnium or

pycnidial substomatal —

cup vesicle )
upper .
surface of A
barberry leaf ailo Ao

secondary germ tube

3. Puccinia : Germination of uredospore
on wheat leaf. Nota the formation of
appressorium

. P LS
aecium or A E BB

aecidial cup AEE BB

gumman

amEy
\‘\:“ 174

~wwr

Fig. 9. Puccinia graminis. Leaves of barberry showing
A. Pycnidial cups on upper surface B. Aecidial cups on
lower surface.
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Cercospora

Class: Deuteromycetes
Order: Moniliales
Family: Dematiaceae
Genus: Cercospora

INTRODUCTION 2% b i icg” Mgjority of the species are

plant called ‘Tikka’ DiSgase.

Leaf spopdisease prg#flices pal @i
Rai % own age 11me i 3 disease
i iye.

nche
ar. ide the h tltform lob

A l\\

haus ria which

The myce

coloured, Man

ally by ns of c

dlophor ‘“lllll
* \aumEy/
\\\‘I'l/

v

° 0 is inVe rounded at base and tap

slightly curved. It ig eneral Hﬁ(ﬁlﬂeﬁﬂa pt ight yellow in colour.
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infected
portions

conidia

stroma in sub~=
A stomatal chamber

conidial
scar

(A-D). Cercospora. (A) Leaf spot disease of ground nut, (B) Conidiophore bearing conidia,
(C) Logitudinal section of acervulus with geniculate conidiophores, (D) Conidia
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MUSHROOM CULTIVATION

AIm: Cultivation of edible mushroom.

Introduction: Mushrooms are referred to the fleshy, spore bearing fruiting bodies of fungi.
Mushrooms commonly belongs to Basidiomycotina (Agaricus campestris, A. brunnescens,
Pleurotus sajor-caju, Volvariella volvacea ¢ arely to Ascomycotina (Morchella conica,
M. esculenta). The mushrgggs were usedfas food sifice long back ggrobably from 3000 B.C. as
per ancient Indian litegs#lre. §ince that tine, the m@shrooms agg’be onsumed in different
countries like Greec§ Egypt, Fragce ciesihe Greeks MmmRomaygf described@nushrooms as “food
for the god”. During tRat period, pcople consumed the mushroomns after collgcting them from their

natural habitat. ed in WﬁM¥th&ﬂR

The cultivation was S
industry/0el g0 in Pan dia, the
(A. bigfforus) wa nltlat
confj Whetheram$ mi
Requirdwgents; Irie
distilled wger, s r
70% alcolgol, lavg, , raCk stand.

Sy

@ /17."-\;\

Procedure: &)
. Spawns hal)to e pr Biocenire! Hulima| =|=rgri1|ll
andhw(m-“ nal

Horticulture Rese@rch), atta o

2. Dried add% as chopped into 1-2 ¢ 5
Straw §houl sodked in water overnight:

4. Nextd exc at has to be dralne

of g
oclaved f§5 n‘es at 121 4

Daked straw n
alQve atmospheric re fO mlnutes,,u_,

6. Autl 0 stroy has oled to'TO® dre.

7. Clean the hands wig alco &mﬁpolyth w eb g#irst put the mushroom
spawn followed W@¥ autoclave A];h‘ill f paddy Straw layer should be
maintained 3-4 ig€hes).

8. Again put a layergf spawngOwards thdborders ofgoolytheneRag.

9. In the same way 3-4 iMegfllums and paddy straw ghould be adddy

10. Then polythene bags are tied and using needle, Bmall holes are made at equal distance, all
around the bag.

11. The tied bags are kept for incubation in a sterile room at 21°C for 15-16 day to get
fructifications.

12. Everyday spraying of distilled water should be done to maintain humidity in the room.

rance, Myt it became a thriving
al ¢ ationg shroom
ere iSWO definitqtest to

ne bags am @ier tagsfater and
iono margers, labels,

a

(IRdgan Institute d
Kendgfa), Bengalur

&y

as addgd (8gms/kg

=

orse gram powde

to be 8 (250 mt 100 kPa (I psi)
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13. When buttons start emerging from the polythene bag, cut the bag on the sides without
disturbing from side.

14. After 25 days mushrooms were harvested.

Collection of Spawn Collection of paddy straw

.l
Cutting into 1-2 cms.

Soakifig ove#ﬁght in water

Autoclave

MY &
RN il N

> gmlnoculate Thgolyt

Bt in incubatioMygoo

to hags€st the mush

Technical Terms afehi

Mycelium — the fungal threads (comparablg to plant foots) that sprotit the mushrooms.

Spores — miniscule mushroom ‘seeds’ tha bafe in the brown gills under the cap of the
mushroom (almost impossible to see with the naked eye).

Grain spawn — sterile grain inoculated with mushroom spores. The mycelium sprouts from the
spores and retrieves food from the grain.

Compost — a mixture of horse manure, straw, gypsum and chicken manure.

Flush — a cropping cycle of mushrooms, from the moment they pop their heads above the casing.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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LICHENS

Lichens represent one of the ingenious creations of nature in coloring and occupying any hostile
environment. They form worldwide vegetation with 400 genera and about 16,000 species. They
can thrive and multiply in areas where no other vegetation is possible.

SRUCTURE OF THALLUS:

: thallus isssmall lobed dglventral Tmmuer surface

i 34‘ s the thalfU§ to subst #ﬂiﬁmk it laparable Sma
ure§l are SOURNB BN Torsal surface of thellllal! ghel are aIIZapothema Eg
-

\\\‘ | 1 /4

v

appears bushy with brancl
borne on apices of branches. Eg. Usnea.
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e TOSED CHEN Eq i A
1 S

substaatum

L

FRUTICOSE LICHEN Eg. Usnea
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ANATOMY

T/S OF HOMOISOMEROUS/ HOMOMEROUS THALLUS: In Homoisomerous

lichens, the T/S of thallus shows uniformly, loosely interwoven mass of fungal hyphae and algal
filament which are present between the upper and lower surfaces.

Algal zone (Gonidial
with the |Qosely arrag

pyer) found eﬁ'ﬂMy er&ex in which the glgal cells are dispersed
ged funga - Medulla present#@ ower ogtex where the fungal
g ts likgee arcwsabled rhi Soj :

he o@mo zones composed of loosely arranged interwoven

X, compoﬁi of aIgaIf:ﬂ‘W(sed

gumman

waumey/
hteh the m re interworaEHth o

hymenium to the corte’®

Hymenium is the floor of Apothecial cup. a_layer composed of alternatively arranged Asci
and Paraphyses. Paraphyses are hair like sterile structures and asci are sac like fertile structures
consist of eight ascospores.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY
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—\—‘—"1""-
f:/ﬂ-/ {ioosely arranged )
. ()

algal cells
inchans

Fig. 10. Usnea sp. A fruticose thallus. Transverse section
, to show internal structure.

7. Lichens : Transverse section of homoiomerous lichen
F = & [ S g

Algal zone

Algal cells

Medulla (hyphal layer)

0 A\ |
l,‘.‘&é——'!/'ﬂ;"\ Lower cortex (hyphal layer) A

R 5N
ST NSRS
S s

7 S S
—_ =AY N TN
ol AT >
— —

A PORTION OF

Rhizines HYMENIUM ENLARGED
VERTICAL SECTION OF HETEROMEROUS FOLIOSE LICHEN ;sc\ ascospores  paraphyses

F.
[

el ?[ P "
e il &1 2
. jiln k
"\‘-’f’t f .‘-';i.’s“l

l('L
P\

ey 1’

ascogenous
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medulla
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gonidial layer
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RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY




Page |18

STUDY OF MYCORRHIZA

A Mycorrhiza is a symbiotic association between a fungus and the roots of avascular host
plant. The term Mycorrhiza refers to the role of the fungi in the plants rhizosphere (its root system).
Mycorrhiza play important roles in soil biology and soil chemistry.

In a Mycorrhizal association, the fungus colonizes the host plant’s root tissues, either intracellular
as in arbuscular mycorrhizal fungi (AMF or AM), or extracellular as in ectomycorrhizal fungi. The
association is generally mutualistic but in particular species or in particular circumstances,
mycorrhiza may be variously pathogenic in the host plants.

TYPES: ) i ‘E.MY & .kl [

Mycorrhiza are commonly divided into ectomycorrhiza and endomycorrhiza. The two types are
differentiated by the fact that the hyphae of ectomycorrhizal fungi do not penetrate
individual cells within the root, while the hyphae of endomycorrhizal fungi penetrate the cell wall
and invaginate the cell membrane. Endomycorrhiza includes arbuscular, ericoid, and orchid

- - — L — —

mycorrhiza, while arbutoid mycorrhiza can be classified as ectoendomycorrhiza.

arousfuiaf ffconaliza @@ T\ F

Endomycorrhiza are variable and have been further classified as arbuscular, ericoid, arbutoid,

monotropoid, and  orchid I, O ABERRT e
mycorrhiza. Arbuscular Ectomycorrhizae 4
mycorrhiza, or AM (formerly \ } \ //
known as vesicular-arbuscular \ ) / //

) External hyphae N / / \ | l /
mycorrhiza, or VAM), are )\ \ ( l\ I

mycorrhiza whose hyphae
enter into the plant cells,\
producing structures that are

,' Hartig net

))
\
\qv/‘ \l ( ))l}} ( VAendomycorrhizae
WMEEEY

either balloon-like (vesicles) or, '@ B A8 @\
dichotomously branching‘ el ;35‘5\)‘(4:‘.'5'/{2“.)< N
invaginations (arbuscules). The ~ _ L it 4::»!.%: ‘.”; .{’:,457;“%‘(‘;\".. Vesicle pore
fungal hyphae do not in fact -.A.,,f)\n,ﬂ!g\.‘.!‘"" “L[i:'"\r\é.;}/.
penetrate  the protoplast (i.e./ 4 'ﬁ?ﬁiﬁ!';&lﬁf." ¢ =
the interior of the cell), but \”:4.@’“' Q'/ \
invaginate the cell membrane. Stolo &)\ G |

The structure of the arbuscules

greatly increases the contact Edooidendomyaontizes:

surface area between the hypha 7

and the cell cytoplasm to

facilitate the transfer of ‘ {

nutrients between them.
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ECTOMYCORRHIZA:

Ectomycorrhizas or ECM are typically formed between the roots of around 10% of plant families,
mostly woody plants and fungi belonging to the Basidiomycota, Ascomycota and Zygomycota.

Ectomycorrhiza consist of a hyphal sheath, or mantle, covering the root tip and a Hartig net of
hyphae surrounding the plant cells within the root cortex. In some cases the hyphae may also
penetrate the plant cells, in which case the mycorrhiza is called an ectendomycorrhiza. Outside the
root, Ectomycorrhizal extramatrical mycelium forms an extensive network within the soil and leaf
litter.

Nutrients can be shown to move between different plants through the fungal network. Carbon
has been shown to move from paper birch trees into Douglas-fir trees thereby
promoting succession in ecosystems.

{ 47 & \% )

Ectomycorrhizae Endomycorrhizae
il
L1 !
xylem 1]
Ul
epidermis fillen
iy
cortex psezi}
gn AR
1O

fungal
sheath
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PLANT PATHOLOGY
KOLEROGA OF ARECANUT

It is also called Fruit rot disease or Mahali disease caused by a parasitic fungus Phytophthora
palmivora. It belongs to the

Class: Phycomycetes
Order: Peronosporalgé
Family: Pythiaceae

tophtgga is the mycelium
phaeN\a g frgel called
ia.

VEGETATIVE TRUC
consistiffg OTwiafiched _a

sporagiophores. Theﬁ ar&?an 3

SYMPTQMS: isghlse i w - : r@ion of gfts within
the water s@aked‘akgas gft el G i 0 Gr?lyt p entire nut
gets the inffecti d A iVRled ‘and the §ernel gets

oNTROLWIEA
\ \

arayi to th plant \Ruwes
2. Clganli field saniation which does not allow water logging
the diseasdfo so

ontrolling

Sporangiophore

Sporangia

water soaked areas

Ve
S
— T —

Infected Arecanut'by
Phytophthera pamivora

Branched sporangiophore
with lemon shaped sporangia
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SMUT DISEASE

Smut disease of Sorghum caused by a parasitic fungus Sphacelotheca sorghii. It belongs to the
Class: Basidiomycetes
Order: Ustilaginales

Family: Ustilaginaceae

VEGETATIVEMRUCRURE: Tl plant bofly is mycelfim. It

and it infects the host§ghrough spc

gter cellular, septate

SYMPTOMS: Thegfifected xln to gray& pQ enclo d by the wall made up

of funggl hyPhag, 28 a res I@i eov into s aS central
colurgflla made of hard tﬁ te s Spores are sph&ically

dark&ggown in colou walled.
CONTRBL @s £ % %
Se dtre ent gvith organ(‘1ercur ds yields\good res

efore sowing in 3% copper sulphate for 3to 15 m uten
/Ill\
AAERBWN H
T L L\

) nams mil
waumey/
\\II"/
“\a v

INFECTED GRAINS

\
o f - C
int:cte? E’::“” of Sor}%hum bY Fig. 14.11. A, A flower of the host in which ovary is being transformed into sorus;
phacelotheca sorghii B, A ith C, Sorus with columella exposed.
grain with sorus; wi
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RED ROT OF SUGARCANE

It is caused by a parasitic fungus called Colletrorichum falcatum. It belongs to the
Class: Deuteromycetes
Order: Melanconiales
Family: Melanconiaceae

& branched consists of
em. The conidia are

VEGETATIVE LRURE: Th& plant bodly is mycelj#
septate, thin hyaline§yphae. THe ercellular i Rifregion of

curved, colourless pro§uced on the tips of co Mdfph &
SYMPARYNIS: Pk dise Qar 'R@ decol®yrisatigge#Rspots or
@y wrir¥ed cont®ps red

lesiongfon leaveS' The
cologfed streaks in pj

CONTR (@)
Sefectio he hy plant ultlv ing diseaSe resista vzﬁies
Bafore ing@ine cut ends should be dipped in 1% Bordeaux mixtige tOﬁven 50il borne

ectlon seanen
AEE BB
wEmmmnl z
v wauamEy
\\uwry
v

CONIDIA

ACERVULI

/ “
LESIONS |

CONIDIOPHORE AND
SHOWING CONIDIA

INFECTED SUGARCANE STEM INFECTED
BY Colletotrichum falcatum SYMPTOMS
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COFFEE RUST

It is caused by a parasitic fungus Hemileia vastatrix belongs to the
Class: Basidiomycetes

Order: Uredinales

Family: Pucciniaceae

offum. It is iglercellular, branched
to suck nutrients. The
come out through the

»
\ \p®~

VEGETATIVE §TRUC e plant bodY
septate hyphae. The hyphae produce haustori ich penetrate the host cel

reproductive bodies areorne on ra&s Q hae, whi

stomata. c’ ﬁ %

SYMPTOMS: Th%yg '
owish s nd

small '}
masses of st sp
spots, chlgyotic [ ey b&ome dark
in colour fater .
ON ROLU

EASURESH

. Sprayini;n 0
Bordeau>@ mix

suitable irferva
2. Mantaini
Infection

proper f#1d sanitatioD
and@rowing disea i

resistat varieties ( open stoma

/ Leaf lesions
bearing

uredinia

Uredinium/Telium \
,: “ Q Basidium
o At (promyelium)
Uredlnlosporesw
Teliospores &

Basidiospores

o
l Susceptible host
unknown
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BLAST DISEASE OF RICE

It is also called the ‘Rotten Neck Disease’. It is caused by a parasitic fungus Pyricularia oryzae.
It belongs to the

Class: Deuteromycetes

Order: Moniliales
Family: Moniliaceae

VEGETATIVE {TRUC

mycelium. The reprod§ctive bodies ar Yth ips of conidiophorgs.
shape and they are thrgcelled wi .R

ptate multinucleate
Conidia are oval in

CONIDIA
LESIONS

Al CONIDIOPHORE ﬁ
STEM LEAF SHOWING SYMPTOMS

CONIDIOPHORES CONTAINING
RICE PLANT INFECTED BY . CONIDIA

Pyricularia oryzae
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BRYOPHYTES

Marchantia

Class: Hepaticopsida
Order: Marchantiales
Family: Marchantiaceae
Genus: Marchantia

INTRODUCTIOWN: The genuSis represented by 65 speci

been recorded groeingYn the Himala MYe &re
are M. pglymorpha, #palmat ensis and M. si
moist, gady agggfeither.o openetic

VEQ C

, of which gearly 11 species have
& The well-known ones
sually grow in cool,

and alongWge contain
gemmae. afe th : ? alled and
tuberculag mi y . 120i e ple rhizolds and ti§perculated rlizoids are

sy Marchantia is
t develops th

cales are arrsz four
ioecious form, the

sent on tRe Wentral stﬂa!e ‘m‘? thadllu

ps t orgé&g% thesfemgle
SBranches! sy

STRUCRUR

The egion,
phott

EpiderNisg i " : , athalfus. The
upper epidermis cont s an mis bears unicellular

Photosynthetic regon is presgffit Dete DiC bONSi orizontal row of air

i petins of parenchymatous
aliched photosyfthetic filaments. The cells of

Fefphotosynthetic tissue of the plant.

partitions. Each air chamberContains a nu
filaments are chlorophyllous and constitute

Storage region is present below the photosynthetic region consists of compactly arranged
parenchymatous cells. The cells are rich in starch grains. Here and there are some oil and mucilage
cells are also present in this region.
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smooth walled tubertulate smooth walled tubertulate
SURFACE VIEW OPTICAL SECTION

RHIZOIDS
alV Y 4
Air chamber

SCALES

Photosynthetic
region

Storage region

Lower epidermis

—“\J Horizontal tuberculate

Ee\= === =d hizoid
A Scale

V.T.S OF THALLUS

Vertical smooth gee |
walled rhizoid S
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Photosynthetic Air chamber

Partition wall Slaments

Air pore Upper epidermis

Photosynthetic
zone
, Storage
zone
Qil cell
Lower
" Epidermis
‘ B Cell with reticulate
thickening
Q) ENLARGED PORTION OF
Q' roron V.T.S OF THALLUS
tuberculate
rhizoids in
Q section Vertical smooth
walled rhizoid
oy | W g |

Fringed margin

Gemma cup

Thallus tissue

Qil cell
Choloroplasts

3rowing points W BPTILY NS ) (IR Ve
X7 (5 BDg D .‘,‘.{:‘g{:}is

' =T

Rhizoid Initial 1

One Celled Stalk Thallus  Scale

A. GEMMA CUP WITH A PART OF THE THALLUS
B. SINGLE GEMMAE
C. V.T.S OF THALLUS PASSING THROUGH GEMMA CUP
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V.T.S OF THALLUS PASSING THROUGH A GEMMA CUP:

Shows the following details. It has a fringed margin and is made up of parenchymatous cells.
Numbers of gemmae are lined on the floor of cup at different stages of growth. Each gemmae has
a single celled short stalk and it is a dumble shaped structure bearing two notches. The growing
points are situated in notch regions.

REPRODUCTION:

Marchantia is a dio I : ’ c @t of archegonia and
e thallus and female

al grgOves called
eIIs produice rhizods.

MDIAL ECEPTAC@ P
cre

i
ghore i archgge

V77 1 AN

otosynt gion ({rﬁﬁlﬁﬁweg upper surfac

.TVyntheMIrUE esefit b the epidermi

inal receptacle. The
dulous manner.

Show three regions epidermis, photosynthetic region and storage region. The upper surface of
receptacle is slightly convex. The epidermis is single layer of cells and is interrupted by the
presence of air pores. Below the epidermis is the photosynthetic zone consists of number of air
chambers bearing photosynthetic filaments. The lowest surface of the receptacle has eight radial
groups of archegonia in pendulous manner. They are formed in an acropetal manner and enclosed
by a sheath called involucres. Each archegonium is the stalked flask shaped body with basal
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?

THALLUS BEARING ANTHER|D|OPHORE THALLUS BEARING ARCHEGONIOPHORE
I Y 7 | | AN \r L W N
Air pore

Air chamber Ostiole  Antheridia

Antheridial
wall

L4

cale

..... Antheridial
disc
Rhizoids \

Rhizoidal

groove \

Stalk of the \
antheridial
disc

"~ mother
. cell

Antheridial
chamber

A. V.S THROUGH ANTHERIDIOPHORE
B. A SINGLE ANTHERIDIUM
C. BIFLAGELLATE ANTHEROZOID
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swollen venter part and upper narrow neck part. Venter part contains a large egg cell and a small

venter canal cell. These are surrounded by a single layered venter wall. The neck contains 6 - 8
neck canal cells and they are surrounded by 6 vertical rows of neck cells.

V.L.S OF MATURE SPOROPHYTE:

It shows three regions like foot, seta and cagse

Foot is the basal swolleng®U8§ure embeddg@d in the gdinetophyte tig8UMQf receptacle.

Seta is the middle sh@t stalk conRge#f1g the foot and the Cap

Capsule is terminal; oVl shaped ﬁmut&nwaye enclosing a number of

haploid gagre tetradg®nd elﬁ indle shape

e having special thdckenings
they o hydrose#pic a§' ) A\
dispegBal of the speresr Spgfes are
unint®igate with dg ayg#€d wall like M‘g’,’ﬁ’
outer exirtand i ipf. Y s8se ! 0...-'.!?" "'
Wiz |
1990-200 0 0T ge

apeadsh = Foot
{1 ‘l-’""|‘i"‘2. (\ ‘
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W\ 55 B O {
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A\ (1-cell e §
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wall) A Perigynium

V.L.S OF MATURE SPOROPHYTE
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Anthoceros (Horn Wort)

Class: Anthocerotopsida
Order: Anthocerotales
Family: Anthocerotaceae
Genus: Anthoceros

INTRODUCTION;

The genus Anthocer€S is represtgted b out 200 speaigs. In Wia aboul @b species are found.
The well-known speclgs are A. hinfalayensis, A. erectus, A. chambensis. A. gallii and A. punctatus.

They are usually foundfgrowing on ﬁN‘yYac&r ﬁlde bunds offrice fields.
ﬁgE:

EXTHRNA RU%
The @lant body is ¢ yig
midrib. Theg#Orsal

structhgg. The thall thi

surface o theé’na al lohg® Tamellae
or rough with sp anglri . [&is shini i i ?distl ct mid rib.
The ventr sur@ : i 3 izoi : all, opaqu@ rounded

, Opa )
il s dar&aus green spots can be seen on the ventral_syrface. TR eé themmuailage
avities filled ‘with The matﬂ@#@“{lave ereMelongated an
ylindrical spouaon' g se in cluﬁqglitll ordbon is surrounde

heath ik ﬁﬁa i arg¥situated on the dg
surface ar@gl are : neargelongated

structure, &isin ide. y : ; a

ularly lobed tRglloid

V.T9OF THAIsl N Y

ThalNs is a few cells mﬁ ' ‘_ gfer towards the margins. Igfernal

structulg is hgge@geno s absem&ch aglous tiggle lies
& ym

between W two epIOg er and lower epidermis.
nucleus and a chloroplgt. Eacr%ﬁm ch
cells of lower epidern#s giving rise to r . 9JV‘entraI
filled cavities whichfopen by sl#nc“Pesgs, through thease epidermis. §he endophytic algae
Nostoc or Anabaena preggnt igfthe mucilade cavities ghter througRyhe € pores.

Rhizoids are smooth — walfed and arise §n the mi@ldle region othe thallus from the lower
epidermis.

3Bus cell THwfa distinct
last with € single pyrenoid except
surface thee are certain mucilage
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G

1. (A-F). Anthoceros. External features (A) A. himalayensis, (B) A. erectus, (C) A. gemmulosus,
crispulus (dorsal surface), (E) Ventral surface, (F) Smooth-walled rhizoids, (G) Thallus with tubers.

- - v & . = S u v —_—

uppwr epidarmis

B g ~occrovs o mu e ra e, L e g gt e e v
'.....-.... :..r..'-.:.--ln e '-‘-,.--""',"'--""""'"'-'-
o AR B O U ol N NEEY Ol B .,_H..l |l|_._.1_._ll-rll__ B
- - " 4%e pite’e . . 0 W < F) 009 8,070 03 ul-lv,.-..a.
--'_' e SR ‘..lt'l-""..l'.ll. .h.__ayl. ‘.-.‘.‘.--.;-..'.l. o)
P A A R B S I N P
e M AT Sy > S L 0Tt o Y B e S T] 2 Rt ) .

I’rizoid';’r‘” . “”j“.\

lower epidermis
V.1.S OF THALLUS.
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CHLOROPLAST

PYRENOID
*~CHLOROPLAST

NUCLEUS
)

¥

) 2:
NUCLEUS PYRENOID E

B. A PORTION OF V.T.S OF THALLUS.

C. MUCILAGE CLEFT OF THALLUS

D & E. PARENCHYMA CELLS WITH
CHLOROPLAST, NUCLEUS AND PYRENOID

[ EY-N | " \XY /

.|

flagella cover cells

~cells of the

" thallus
venter canal
Primary cell
anthernidi

young
antheridium

egg cell

androcyte

mother cells Secondary

A antheridium
A. V.S OF ANTHERIDIUM Fig. 7. Anthoceros. An archegonium.

B. BIFLAGELLATED ANTHEROZOID REPRODUCTION:  Vegetative

Reproduction takes place by death and
decay of the older portion of the thallus or fragmentation, tubers, Gemmae, persistent growing
apices, apospory etc.
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Anthoceros may be monoecious or dioecious plant. It reproduces sexually by developing in the
male and female sex organs. The male sex organs are called antheridia and the female sex organs
called archegonia. They are embedded in the dorsal region of the thallus and very close to the
apical cells.

STRUCTURE OF THE ANTHERIDIUM:

Antheridia are embedded in the dorsal surface ot th@thallus in small cavities called antheridial
cavities. Each cavity has g#fgf made up off two layels of cells. Eggfwgntheridial cavity contains
about 1 - 4 or moreg#fTmary aWheridia. Jecondary ditheridia ffd out TRegg the stalks of these
primary antheridia anfl ultimately®e may be 25 in each a idial cavit
The mature antheridigm is a stalked tructure with sing#e layered jacket. The

antheridium encloses 3 h @/elopi 0 antherozoids.
STRUEZTNRE # | A\ Y

Only cover ceWs are
allus. Archeg#fium

It is g'flask shaped st
projetigd out from t
consists Ogingle
canal cells grese

STRUCTUR @
he sporophy@ an

t

| horn likghstructure mmmwevet s thophyte and

AEEBBR

ows three reifins | capsule. “l--Ill z
numgy

55 in the th Nosm 22/ b

Seta is thé sho%
meristemaige cell

e part connectingwo capsule. It consj# sg:tiv dividing
Capdlle is the majo* : | '

frical bt. Internally itSpows
three glons na elyc olumella is the gentral
core 0

0 A8 W
ap i rtical TOWwe C @mec BnaLIp@Ort. The
sporogenous tlssue regRon pr d the columella a ains g#flifferent stages of the

development of the sgres from b BTAE e layer of Sgorogenous cells at the
base. Above the spogbgenous ce ere are alternatively argggged spore Mgother cells and elater
mother cells. Just alfaye this regfion there dre spore teffads in befyeen the gi@ters. At the terminal
part of the capsule there angdfaploid, free §pores presgint between Megefaters. The elaters are also
called pseudoelaters. The capsule wall is olitermost potective layer of the capsule.

The wall of the capsule is made up of 4- 6 layers of cells present around the sporogenous region.
The outermost layer of cells is called epidermis and the inner layers of cells consists of
chloroplasts constitute the photosynthetic tissue. Some stomata are also present in the epidermal
layer.
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The T/S of capsule at maturity shows the central collumella surrounded by sporogenous cavity
with the presence of number of free spore tetrads and elaters. They are surrounded by 4 — layered
capsule wall.

/) "{ X <
MR e QO
:.‘ ..'55:;'7'7 HARCHESPORIUM Qg3

i
wog \ 1% ANy IR

4, N 3 \
RELnt Mgu{.{%‘:!ﬁ} RO\ MERISTEMATIC R
RGBTSR REGION
.’.. ey 2L

FOOT
THALLUS

Fig. 22.10. Anthoceros sp. A, longitudi i
- A, longitudinal section of sporogonium: B i
G ‘ . B, cross section of s
4, C, cross section of sporophyte (A) at 3-3; D, cross section of sporophyte (A) atp;g,'p::"w:rcs:i &
section of sporophyte (A) at 1-1, o
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Funaria(Moss)

Class: Bryopsida
Order: Funariales
Family: Funariaceae
Genus: Funaria

INTRODUCTION;

The genus Funaria
hygrometrica. Usuall

py 117 species. ! species is Funaria

M Il&tc. R

“‘ d ’ tse:]e ;am moss fllaw “
are perophyte is ‘iiﬁ T
ek ic tMl! =>Mé

Q) Epldermls
It is the outer most si

(iii) Central Conducting Strand:

It is made up of long, narrow thin walled dead cells which lack protoplasm. These cells are now
commonly called as hydroids. Conducting strand besides providing a certain amount of
mechanical support, functions in the upward conduction of water and solutes.
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oblique septum

T rhizoids

.-/ GEMMA

Fig. 2. Funaria. T.s. axis (cellular).
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a ysis  pengenial leaves
* 3

AN ARCHEGONIUM

gitudinal Section (L.S.) of male brach sh

3
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ANATOMY OF LEAF:

The leaf consists of a single layer of cells containing chloroplasts except in the middle layer where
it forms a distinct midrib. The centre of the midrib is occupied by a small strand of narrow and
slightly thick walled cells.

REPRODUCTION:

5 OF FENALE FLOWER (ARCHEQQNwLAL BRA
V/ 1 1L\

\5‘*"» he apex ©f’the archeﬁwu)‘i‘l\ch

IY waumEy
\\\Il'l/
by closely ’rﬁl‘fﬂ'ﬁg un

EXTERNAL FESQJUR

A gametophyte shows a sporophyte attache

archegonial branch. A mature sporophyte 7 e parts: (i) foot, (ii) seta and ( iii) capsule.
Foot is poorly developed and is embedded in the apex of the archegonial branch. Seta is long,
slender and twisted. It bears a capsule at the top. The capsule is slightly oblique and pear shaped.
Calyptra covers the apex of the capsule.
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INTERNAL FEATURES:
L.S OF THE CAPSULE SHOWS THREE REGIONS:

(1) Apophysis, (i) theca proper and (iii) upper region.

e Apophysis is the basal region. In its ce giducting strand in continuation with that of

seta.

The epidermis inghi

The theca proper s the fertlle region. It central columella, the #pper part of which is
i h n the ig&sal end, it is connected

N

rhizonema (rhizoidal hflanches). R (ﬁp
lateral buds are formgl on the prgggnema and develop into thegg
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Plant Anatomy

Tridax Stem

Tridax procumbens is a wild growing ephemeral mesophytic prostrate herb. Tridax stem may be studied as
a best example of dicot stem.

A transverse section shows the three main regions viz., epidermis, cortex and stele.

EPIDERMIS-This is singlg layered with glosely pack@d regular cellsgdbove the epidermis there is a
well-defined cuticle. Sogge®0t theQpidermal cels produce nulticellular . OWggsionally stomata may be

seen in the epidermis.
? Yhe&r
ose corner walls are

CORTEX There are§wo region

coll
7 Next tongjfe coll
¥ layers of parencgm somggs

the forniﬂ !

er arrangeA

3" )7

d|V|d|ng tto 'camblum ig nall&!hetxylem,withth

of Vesse‘Ltracheld xylegg parenchyfa.

RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY




Page |44

Epidermal hairs
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ANAMOLOUS SECONDARY GROWTH IN Boerhaavia STEM:

Boerhaavia diffusa is a small semi-prostate spreading herb. A transverse section of the stem shows
an outermost single layered epidermis. The epidermis bears a number of multicellular hairs. In the
primary structure, next to the epidermis there is a hypodermis. The hypodermis is made of 2 — 3
layers of collenchyma, which is followed @y parenciymatous cortex having few chlorophyllous
cells. Next to the cortex | pndistinct englbdermis lifling external 2 layered pericycle. The
stele consists of 3 righS of vas8ylar bundlés of whicHinner ring#has twoYagge centrally located
medullary bundles, tig middle ring ade up of 6- 14 looselY™#franged bungfles and the outer ring
has small 15 - 20 bund¥gs.

size. Jne inter and intra
camiggal cells produ
tissue invige interfa@
the secondg@y xyjefwan oppo
After the fbrma ue, t
gets diffefenti co jundlive tissue
nd the cells (@eri ) * . Ahis access/gﬂ"@ﬁ‘ﬁium NCW@AS in a manne
imilar to the fagoi ‘hj R0 produceAmilar tisslﬂ!%%%}ult fﬂ% fourth ring o
ascular  bundles % e SamEw

secondd 0 r_e » Epidermis
produ_ced. | ery@nt S Collenchyma
cambium § also @isto Parenchyma

functiogy#l and one more Starch sheath
ca m ‘kts

Cambium
differggtiated, which al§o »
functio 1 ilar{
manner. As a resultyf
these successive camial
differentiations  seyeral
concentric  rings&g.o0f
vascular bundles arg
formed. These vascular
bundles get embedded in
the thick conjunctive
tissue separated by thin
walled parenchyma give
the appearance of growth
rings.

Secondary
phloem

Secondary
xylem

Conjunctive
tissue

Medulla
bundle o

Ground
tissue

Figure 22.7

Diagrammatic transverse section of Boerhaavia stem.
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C Y l Stoma
Epidermis

Collenchyma
Paren
Secondary

Starch sheath
9 Cambium

Secondary
0 xylem

Conjunctive
tissue

Ground
tissue

Xylem
Phloem

Medullary
bundie 3

Cambium

Figure 31.18
A portion of transverse section of Boerhaavia stem.
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ANAMOLOUS SECONDARY GROWTH IN Dracaena Stem

Dracaena is a perennial herb. Generally, in monocots there will be no secondary growth due to
the lack of cambium. Abnormally, secondary growth occurs in members like Dracaena, Yucca etc.
The stem of Dracaena in its primary structure consists of a normal monocotyledonous structure.
It has a number of conjoint, collateral and chesesmwasgilar bundles scattered in the ground tissue.
Secondary growth is initiated by a multi I@yered carfibium arising gutside the primary vascular
bundles. This abnormale®mbi®gn producesfinore cells fowards its igfer Tagg than towards the outer
face. The outer deri¥atives deviiopdate®in walled Pewegghygfa whereas ghe inner derivatives
develop partly into liggified conjunctive parenchyma and partly into secoffdary vascular tissues.
Each cambial cell dividgs anticlin Ma W&O Is. Furthegfdivisions are irregular,
the cellsgiguvards thg®perip Minto xylem and @ard tiycenter deyelop into
phloerg
Aftegecondary gro
the eMigermis. Ben
cortex, w iSs
is the camjghum. m
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Figure 31.23 Xylem

Transverse section of stem of Dracaena (Diagrammatic).
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Figure 31.23A
A portion of Dracaena stem in cross-sectional view
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