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Laboratory Instructions

Do not forget to carry laboratory apron, observation book and other
required accessories.

Handle equlpments microsfaes, umgsswares, chemicals and

amages to the batch 1ffcharge offlaboratory
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SEMESTER | - PRACTICAL PAPER-I

DIVERSITY OF NON VASCULAR PLANTS
INTRODUCTION TO MICROBIOLOGY, VIRUSES, BACTERIA,
CYANOBACTERIA AND PHYCOLOGY
Total Units - 13
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PRACTICAL QUESTION PAPER-I
DIVERSITY OF NON VASCULAR PLANTS
INTRODUCTION TO MICROBIOLOGY, VIRUSES, BACTERIA,
CYANOBACTERIA AND PHYCOLOGY

Max marks — 35
Identify the given specimens A, B, C &  with labgled diagram and reasons. 4x3=12
-2-
eave preparation for
-5-

ydentify with reasons.
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ses/@ba m(Identlflcatlon 1mark Iabeled diagram with geas magKks).

. Colony hara@etlc of the given CO|0" ' : h

from from&ﬁ mterla d%fro

. Two permanent slide
L1000 marks).
. @) Record — 5 marks

b) Submission of 3 algae / cyanobacteria materials — 3 marks
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STUDY OF INSTRUMENTS

Microscope, Autoclave, Inoculation chamber, Hot air oven, Incubator and inoculation loop.

Microscope

It is the most indispensable instrument in a biology laboratory, so much so that it comes to be
called "The primary instrument of the biologists'. It helps to increase the resolving power
(property to distinguish objects lying verypelosessssgcparate bodies) of human eye which fails
to recognize objects lyinggloser betweenf).01 to 0.26 mm.

Some common type ichgscopes are fisted belo

1. Dissecting micr@scope,

2. Compound micrOgcope,

3. Binocular microscgpe, EMY & R

4. Phaggcontrast pg#Crosco @ .@

5. ElgCtron Thgglscope, 6 &

Ofghese, dissectin&i mlcroscope monly used byRthe

stiegnts.

[1] DisSegting Q

It is usegffor d tioff, speciall§gduring tudies; ﬁ

Constr, ctio@ cogbists of basal foot, mb, stagefand a le asal Yoot is a

aakesi¥ he |iffbf hasihn attached stage made of glass plate. A folded arm hl(mn bekaagied

vertically holggthelens. ok attached Ahe base ofdhe i‘f\‘b;\
Mechamcal@er on. (::--."
u
ab

Move the adj e the obj ‘I‘='l”l
2. lllurlinate ob ct sul by adjustin irror. NS

3. Focu§the tb using adjustment screw

folcled arm

adjustment
screw

limb

Fig. 1. A dissecting microscope.
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eye piece

[11] Compound microscope

It is one of the most commonly used and by

far the most suitable microscope in the

Botany Laboratory. At one time, it employs

one ocular (eye piece) and one objective, in

working position. As such, it is also known

as monocular-mono-objective microscope.

Construction. The microscope is bfilt

around a strong basalgf8 and a vertjcal

limb. The foot sugfOrts the Wytical limi A & .

round, rectangular § square sta@®T1s fixed to i s

the limb. It is proviged with springﬂM\ b

hold the slide in pogj#fon. 1 ’ = ondene
A mgaMeor jed su is sj
dirgftly below estagvt is ed with - R g mirror
airis diaphragm congéhser lens. Iris‘ Incination jox.

diapggm is a @ e | dis
regulate ch li

rays reggh th ‘passe

iris diaphragm

pitlar

Fig. 2. Compound microscope.

an objdrt. is a system of two or
more lenses e stage whjch receives pagallel light rzysvjm{mrro an(@'\verge s
at the level 8 T L L\

. man
Mechanical Gfe . _ “"= -1+17] z
— um di t. Dlreot\sumgﬁf is ermfulfor the
Theanort I feraffly blue

cologyed) |§ :
Liggtis adjust i i aying the
BUb-stage up

. prepared slide Q the sta e. bj t is adjus ust r the stage aperjgfre.
. TRe objeg*f§ loca foc jecti\&;} cogmeg adjusighent.

. If ¥Gher magd |cat sired, nose-plece is tuw ext fOher powe¥. Fine
adjustment can be usgd freely m arse adju§ment be avoided.

6. High power objeftive and subsequ
mounted under cqoferslip.

7. The object shoul(Nalaysge observed@vith both g/es open.

Care.

1. Before and after the use, all the lenseaiassiaaidl parts including stage should be cleaned.
The lenses are cleaned with tissue paper, muslin cloth or clean and soft handkerchief.

2. Microscope is kept covered when not in use. Proper wooden box, plastic bags, bell jars or
even a clean cloth can be used.

3. Objectives should not be ordinarily removed from the nose-piece.

4. Operating screws, condenser, iris diaphragm, mirror and stage or stage clips should always
be handled carefully.

S are used only win object is properly
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AUTOCLAVE

Autoclave is an instrument used for sterilization in biology experiments. It was first
developed by Chamberland in 1884. Autoclave is usually of pressure cooker type made up of
double walled cylindrical metal vessel made up of stainless steel or copper. The lid is
provided with the pressure gauze for monitoring the pressure, exhaust valve to remove the air
and safety valve to avoid explosion during operation. The articles are kept loosely in the
autoclave chamber in a basket. Water is Ot With the help of heater and steam is released
into the autoclave’s chagalier. The exhadst valve ig kept open tilthe air in the chamber is
driven out. The exha#St valVRis closed afld steam pr@gssure in thgfcham®egis allowed to reach
the desired value. g he temper3 BT (he steam insIdE teggdfamber depghids on pressure in
the autoclave. Genegally, a pressure of w with temperature at 124°C is employed for
Is

15-20 minutes which@s enough ﬁ s% f organigns. Steam condenses
on thgfeggler surgflCe of JeCt and trag n & e ob)jogt and steglizes it.
AutgClave is O8€d for 1Zi I g, oth @tresis Instrurgnts,
etgfl but not for oil der ics. %
L/ o
Inoculaffon cifamberfs an instrl‘ent u fﬁone edia to

angthel or f ; denYcabinet

ite side and
E front panel
chamber to

aw AVAT e
@vork' g). The
eratigh. Inside

the c per thﬁirkin

king procedureO

4 Nl
Beforgee®®mmenty enﬂ . ¢ Inoculati &’mbe sing emgffitable
disinfectant like 709 alco the doors. pn g the @Pposite sides of the
chamber, keep the ghaterial require ah &&ose the doo§ Switch on the UV
light for 15 minutgp to sterilizgfinagigterior of the chambegsifgter switch §ff the UV light and
switch on normal ™Rt and wensfer or iffoculation gff culture is\gerformg® Bunsen burner or
spirit lamp can be used Tegaseptic transf@r, flaminglthe loop befongs®d after inoculation etc.,

After completion of experiment clean th@ working®urface and take out all the apparatus and
waste.

Inoculation chamber can be used for transferring media into plate or tubes, inoculation,
streaking, etc.,
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STUDY OF INSTRUMENTS

MAINS

PLUG

CONNECTING

LID

RADIAL LID LOCKING

i = 507 | LID LIFTING DEVICE

INDICATOR +——SAFETY VALVE
T—PRESSURE GAUGE
A\ : —STEAM RELEASE VALVE
—POWER ON/OFF SWITCH
I—CONTROL PANEL

Pressure
AN Safety valve
WATER LEVEL SHnTLE gnae .

INDICATOR gigcharge

PEDAL LIFTING

/f STAND

AUTOCLAVE
Perforated —

tray (articles femSgiiii iy
placed here) N 5 Heating
' element

Water —i—

INTERNAL COMPONENTS OF
AUTOCLAVE

UV LIGHT
NORMAL LIGHT
| TRANSPARENT
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STUDY OF INSTRUMENTS

THERMOSTAT CIRCULATING FAN HEAVY INSULATED DOOR
l THERMOMETER INSULATED CABINET |

v

HEATING ELEMENTS INSIDE SIDE WALLS WIRE SHELVE

A HOT AIR OVEN

MAINS
HEATING INDICATOR PLUG
POWER INDICATOR | — CONNECTING CABLE
DIGITAL TEMPERATURE AR F e
INDICATOR
DIGITAL TEMPERATURE e < CONTROL PANEL
CONTROLLER = =T —"——POWER ON/ OFF SWITCH
DIGITAL TIMER: [ e et R

CIRCULATING FAN P {2 —

PERFORATED SHELVES
AIR SHIELD GLASS DOOR\i

INCUBATOR
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HOT AIR OVEN
Hot air oven is a sterilization instrument used in science laboratory. It contains a double
walled insulated cabinet with outer wall made up of mild steel sheets and an inner wall made
up of anodized aluminium or stainless steel. The space between the walls is filled with glass
wool to provide thermal insulation. Hot air oven is fitted with an electric heating mechanism
and thermostat control, using which the required constant temperature can be obtained by
trial and error. A circulating fan is fitted to circulate air within the cabinet. For proper
circulation of hot air, the shelves are peforated. T®has a single insulated metallic door and
control panel containinggsl the switchegland indid@tors. There igngir ventilator on both the
sides of cabinet thye®gh w moisturdl laden air @capes outgfrom {MMggven. Hot air oven
sterilizes the objedj by hot dryg ills the microorgcaMeggg€ by dehydrgling and oxidizing

the cellular constitugnts. Dry heat is Iemﬁl Killing microorgarngém than moist heat.

Higher temperature f9r long i d& % ecauseq has less penetration

poweg w 'b

It rgfhoves mOWture fr gt thus INTONIG &)agula of micigbial

prteins. Q %

HolNgir oven ca’ e My i depends q@fthe
(g

temperatjres.

A hot aff ove ik ﬁ(rodi e metal

instruments, , Oils etc., which can tolerate prolonged heat exposye butget spiled by
BYSt Neat. , 1t is nog,suitable for S(KIS'[IVE materlgis.wee plastle a bbe

Liquid subs aline so}ﬁ(ﬂﬂc‘mot b stﬁed in ove

as they lose gmmEEll
Y - \aumEy/ z

/ /4
ug y

An incuBator ig€a do¥ i et wi of @ild steel
sheetgg®nd an INngr wa ini finless steel. space
befVveen the wall i ! i 3 . It is fitted Waith

heding element at th , daci ting fan for unif@grm
distrutigee®T Meat. It 0%(0 ? ontep Rt inside the
incubator and outeNgetal r ? t hagg control parfel with
on and off switch, t@€rmostat, I @'& of the ifgubators use dry heat
for temperature cofftrol. Moist nwronment prowd by keepirly water in a beaker
inside the cabinet@hich also goids ek drying o fTa. TNgre is air veRtilator on both the
sides of cabinet throUSiguiich moisturgiproduced By the living\grgasSms escapes out from
the incubator. Incubation is done in anf§incubator §which maintalns a constant temperature
level thermostatically, specifically suitalfte=rg growth of a specific microbe. The usual
temperature of incubation is 37°C. The growth of microorganims is altered by the chemical
and physical nature of its surrounding. Most important environmental features altering

microbial growth are pH, water, oxygen, temperature etc., The cardinal temperature (i.e.,
minimum, optimum and maximum) for growh can be achieved by using incubator.
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INOCULATION LOOP

The inoculation loop is a commonly used tool used for aseptic transfer. An inoculating loop
consists of an insulated wooden or plastic handle provide with a screw device at the top
which holds a heat resistance nichrome or platinum wire, approximately 3 inches long. Itisa
straight wire in case of inoculating needle but in inoculating loop, the wire end is bent round
to form a loop. It is sterilized before and after use by heating or flaming in the blue (hottest)
portion of Bunsen burner until it is red ho y cooling either by touching to petridish
of microbial gells. The inoculation loop

i being help across

NEEDLE

SHAFT b
LOOP
SCREW EEVICE l

INOCULATION LOOP
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CLEANING OF GLASSWARES

All the glassware used for microbiology work should be perfectly clean and sterilized. New
glassware can be washed with detergent, followed by washing with tap water and rinsing
with distilled water. The conventional method of washing glassware involves soaking glass in
a chromic acid-sulfuric acid bath overnight followed by washing and brushing with a
detergent or a special laboratory cleaning_prod alled alconox, teepol, lab wash, lab clean
etc. After they have been thoroughly cledhed, they @re rinsed with tap water and finally with

It turns green in color

Removing dirt: Fi%§ or rinse wnghm
if nece sary Follovy water

i an the
washingp to e gh the bur e t|p

cleaning. T
121°C (15 Hure). M ,d t while the
tubes are hot. behafder : thoroughly

for the prepara of
scratcles’ Ilde?

with dfStilled wat® [oth. Qgfte the sIToe have
been washed place
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STERILIZATION OF GLASSWARES
Sterilization is the process by which all living cells, spores, and acellular entities (e.g.,
viruses, viroids and prions) are either destroyed or removed from an object or habitat. A
sterile object is totally free of viable microorganisms, spores, and other infectious agents.

STERILIZATION WITH SATURATED STEAM (AUTOCLAVE)

Preparation of glasswares for sterilization

Cover the open ends of washed and dri€d glassw@ire with non-absorbent cotton plugs and
wrap in butter paper/ A ium foil. Wigp pipettesindividually j ter paper.

Cover the petri-p with thg lid and pliace them if the stainlgfs steel Maggi-plate containers
or wrap four petripfgtes in buttew@aper or aluminium foil.

Wrap glass ware/appgratus, which a omx WIth butter paperfAluminium foil.

The most useful apgPoach f@ﬁt ut hich s are sterilized by
expogfrevgsteagfat 1214 ' % ongeMgdepengrgn the
natyfe of the 1€ Inc e&i g pomt of wateRand
p@duces steam o temperature. i igroorganisms, e%en
endoSggres, will i than [ . becausegsf the
greater p@netr i robe i N llulag€Droteins.
This mefhod ig i3bi dable. My i that §ll of the
air has gbeen a i [ af. are darefully

/I‘ T
V7 1 LA
(EE AR

mpmnn
VE “l amey z

opgn th iy there |&\miia;nt anfountadf disiilias

dei@hised e
. Placthe c ‘ i chamber of the autgtlay, lose ghe lid of
thegftoclave. ‘

Make sure th e exl is! i Iave
f an intense (a t . i , rough the outlet @#be

X the exky ?1 int ?
he he NOf thermomee and manom ¢ tempelanffe and

pressure increasegnside t% v%
. The sterilizatigh time (15 min egins only w the temperature

equalization (# 121°C) ig Qaber has o pa®R\is importa§ that the operator
stays with the d®wige ang’controls th@ process offsterilizatioRfro Ftime it is turned on
until the end of the st@Mlization perio§.

. Turn off the power switch of the auto@lasa=adaall the sterilization cycle/period has ended.

. Allow the device to cool down to at least 60-70°C.
For decompression, slowly open the safety valve. Thereafter, carefully open the lid of the
autoclave and remove the sterilized materials, using heat-proof gloves.

. Mention on the sterilized glassware with date of sterilization and store sterilized

glassware/apparatus in a clean dry place.
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STERILIZATION WITH DRY HEAT (HOT AIR OVEN)

Preparation of glasswares for sterilization

Appropriate containers for use in a hot air oven are as follows:

Glass pipettes (graduated and Pasteur) with ends plugged to a depth of 20mm with
nonabsorbent cotton wool. Dry swabs in glass tubes, Glass petri dishes, Glass test tubes with
non-absorbent cotton wool plugged. Bottles with aluminum tops with silicone linings. Glass
flasks or cylinders covered with aluminum foil.

Often, dry glassware such as pipettes an@ Petriplat@s must be sterilized. Steam tends to etch

e glassware must D€

oven tempera e above 180° C or gny cotton or paper
conte o& %
re C

tur
when_thetemneratu ed dov

he reasoWTor thw pTIg periogais to avolthg i
enting air (th d pgfntially contag@@ontaminating 8ggani entering the ovgn.
s of Bacill tiligha t heat dry heat pproc8gses,*@ehce this bacig
3 i al i valu ficie : ili
MET DSHR 3 ERILIZI&; IN AUTOCLAVE

Of OTP S
b p&#ﬁﬁmm ap etﬁn (made of

aluminiumd sta “ with_logsely flttmu"latﬂube araugged with
atton a ‘ R uy
e the
igh on
the t

°t the oven * *
Sterilize for the i ation of sterilizafon

’ [
requi %per
Qves

n USIﬁ at
Mention the datg/of sterilization re and storeSgterilized
glassware/appgfatus in a clg
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PREPARATION OF MEDIA

Microorganisms, like all other living organisms, require basic nutrients, for its survival and
growth. The cultivation of microorganisms on an artificial growth medium requires that the
medium supply all the nutritional and energy requirements necessary for growth and a
favorable growth environment. The food material on which microorganisms are grown in the
laboratory is known as a culture medium (pl. media) and the growth itself called a culture.
Based on the composition there are three different types of media. (i) Natural or empirical
culture media (whose exact chemical cof NMis not known, ex: milk, juices etc.,) (ii)
Semi-synthetic media ymical compaBition is prtially knowgmgx: Nutrient agar, potato
dextrose agar) (iii i nown amounts of
pure chemicals exMartin’s ros i

a general purpose Yedium. These ar
vitamins and nutrien$ EW
Three sical fopfMs are m
jgf differe amon@e o0l
t (usually aga@h reags@
‘ gategfarge-numbers i n studies ag
: d m in Y i fidies, in
din i
e surface growth of micr

BTenyY app re culture iso%ons, (3) fQL,ﬁﬁls‘a.&e of Bult

#/aER
observe spe T

pEmmEn

] amEy
53)- \‘\:\IIII/

. Sawwes
neral purpose culture media used for mg
pimal tissue and be

Beef extract

Agar

Sodium chloride

Distilled water - 100Q00 ml
pH C

MARTIN'S ROSE BENGAL AGAR (MRBA) MEDIUM (MARTIN, 1950):

Rose Bengal Agar Base is recommended for the selective isolation and enumeration of yeasts
and moulds from environmental materials and foodstuffs. Peptone provides the carbon and
nitrogen sources required for good growth of a wide variety of organisms. Dextrose is an
energy source. Monopotassium phosphate provides buffering capability. Magnesium sulphate
provides necessary trace elements. Rose Bengal is a selective agent that inhibits bacterial
growth and restricts the size and height of colonies of the more rapidly growing moulds. Rose
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Bengal is taken up by yeast and mould colonies, thereby facilitating their recognition and
enumeration. Streptomycin inhibit bacteria.
Composition of Martin Rose Bengal agar
Glucose -10.0¢
Peptone -5.09
Potassium di hydrogen phosphate  -1.0g
Magnesium sulphate

Rose Bengal

Streptomycin

Agar

Distilled water

|ng p
Rose

; ical flask and apply prepare'
conical . mouth ofé ton plugsmlllﬂ)nlu

tie with d . ‘ll==,,,
: i iron d place\\m!}‘!ﬁe agftoclawg or puesse

al flask and use
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ISOLATION OF BACTERIA FROM SOIL BY POUR PLATE METHOD
Microorganisms are present everywhere and are abundant in our environment. Typical soil
has millions of bacteria in each gram. The microbial population of soil is largest in the top
few centimeters and declines rapidly with depth. Since soils vary greatly with respect to their
physical features (e.g., pH, general type, temperature, and other related factors), the
microorganisms present will also vary. Viruses, mycoplasma, bacteria, fungi, protozoa, algae,
cyanobacteria, nematodes, insects and other invertebrates are all important members of the
soil community. These contributes to glgbal elemeftal cycling, fertility and makes nutrients

[ i i i@k to count the microbial

d. i T RS
b. Martin R al QU iSe F@gi (Note:,ﬁ:;‘q\;bmy

i L 2NR1ES). pEEmuEn
to ayld gro 1117

17
e -2

PROCEDURE:
. Collect the soil ga

Follow aseptic
label them 1-7.

. Add 1.0g sample of finely ground, Bkl oil in to test tube no.1l containing 10ml
sterile distilled water, vigorously shake the dilution to obtain uniform suspension of
microorganisms. This is the stock solution.

. Transfer 1ml of stock solution into test tube no.2 containing 9ml of sterile distilled water
using a sterile 1ml pipette to make 1:10 (10V dilution and return the pipette to stock
solution tube. Shake it well.
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Prepare another dilution 1:100 (102) by pipetting 1ml suspension from test tube no.2 to
test tube no. 3 containing 9ml sterile distilled water using fresh sterile 1ml pipette and
shake it. In the same way prepare dilutions of 10 to 107 in different test tubes by using
separate 1ml sterile pipettes.

Transfer 1ml of stock solution from test tube no.l to sterile petriplates no.1 using
respective pipette, rotate the plate gently to ensure uniform dispersion of microbes in the
medium. Allow the medium to solidify. Similarly, prepare other 6 petriplates by
inoculating each dilution by sterile piglette and ppuring the media.

Two sets of the aboygsi§ done. One isffor isolatigh of bacteria giglother is for fungi.
Incubate Nutrigg®Agar Mgtes for 24-#8 hours a37°C in iny€rted P8sjLion for the growth
of bacterial colgnies. But INgs#®C Martin Rose BelmOmmgar plates fg¥ 3-4 days at 28°C

in inverted positign for the growth ow c&ungi.
OBSERVATION A N B

Obsenflye plategftor lonies o@ ia, fulgl and qQtlaefg from

nu
eachfilution. ™ore co ate i ill have clu microNes and colnies

wil be reducing as@,d utigel and least dil will have we 'spe%lonies.
-~ A

Transfer with ——p»Pippete 1 Pipette 2 Pipette 3 Pipette 4 Pipette 5 Pipette 6

QImI 1mil 1ml 1iml 1ml
[ e 1 =

Stock 101 102 103 10+ 105

Solution

/) ]

Addition of 1ml suspension to respective labelled plates using respective pipettes

N R S S T

Pour molten, cooled (45°C) nutrient agar medium and rotate the plates gently to
ensure uniform distribuion of cells/spores

YRR

Allow the medium to solidfy

l

Incubate at 37°C for 24-48 hours in an inverted position

l

Observe for appearance of individual, isolated (pure) colonies of bacteria

Dilutions —p

TECHNIQUE OF SERIAL DILUTION AND POUR PLATE METHOD
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COLONY CHARACTERISTICS OF BACTERIA

AIM: - To study the cultural characteristics of given bacteria and fungi (for tentative
identification).

INTRODUCTION: - The cultural characteristics of an organism pertain to its macroscopic
appearance on different kinds of media. For the general description of colonies, nutrient agar
or any complex, rich medium is useful fogtisreusumsgse.

PRINCIPLE:-

In natural habitat€ bacteria Wgually g&dlv togetherBigepopulgifons contaping a number of
species. In order t§ adequately*Study and characterize an mdividual bgfterial species, one
needs a pure cultur® The spread anyeasy, direct Wy of achieving this
result. A colony is dlum Wich is visible to the
nakegleyc g : IS8 colorNgis gefrve®qfrom
ongCell and therefore rgpreseniss® . Pger i jon, the general \yrm
ofQe colony and hap i i king down atgme
top oMNge colon i d from 4 side
as the plgfe is it cq then be
picked gb an

REQLERE

24 t0 48 ho@JItu s of Bactfxia (Bacillus, f&hylococc%?ﬁdomon erichia coll,

Streptococcm an cillium, rgillus, /&S ‘l‘|CI m, Yeast),

Bunsen burner, ing % WI, L&u ker, 500-ml
| [ /4
DEAKE |pem \‘\“!”/ H

PROCRDURED
. Withga mar
angfate.
Pipette 0.1 m
IS spread evenly : asteyi
DL ®Rgcedu A NINg 28
Invert the plat®yand i MM to 48 hours at ro
on culture requir, Q
. After incubatigh, measure_some re Ve colom s and car®ully observe their
morphology (gape, coloyf, elcV®meg, margin, opee& etc. Record y®ur results.
Colony characters dfagegfribed in thdfollowingnanner.
Shape — Circular (Round), irregular, rhiz@id, filamegtous, filiform, punctiform etc.
Margin — Entire (Smooth), wavy (undulateei==bsmen® irregular (erose), ciliate, branched etc.
Surface texture — Smooth, rough, wrinkled, concentric, dry, powdery, mucoid, granular etc.
Consistency — Viscous, rubbery etc.
Opacity — Opaque, transparent, fluorescent etc.
Pigmentation — Bluish, green, black, white, yellow, orange, grey, pink, brown etc.
Elevation — Raised, flat, convex, drop-like, umbonate, ingrowing into medium, crateriform
etc.
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COLONY CHARACTERISTICS: - Bacteria

Shape

Colour

Elevation

Margin

Opacity

Gram’s
character

Possible
organism

Circular

Cream

Raised

Entire

Opaque

G +ve Rods

Bacillus

Punctiform

White or
Yellow

Flat

G +ve cocci
in clusters

Staphylococcus

Irregular

Pseudomonas

Circular

Escherichia coli

pptococci

Penicillium

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




CONFIGURATIONS

1. Round 2. Round with scalloped margin 3. Round with raised margin 4. Wrinkled

|E5
(S ay

v i //
2 B
S )

i~

&

6. Irregular and spreading

9. Round with radiating margin 10. Filiform 11. Rhizoid 12. Complex

MARGINS ELEVATIONS

1. Smooth 2. Wavy 3. Lobate 2. Raised 3. Convex
(entire) (undulated)

4. Irregular 5. Ciliate 6. Branching 4. Drop-like 5. Umbonate 6. Hilly
(erose)

7. Wooly 8. Thread-like 9. "Hair-Lock"-like 7. Ingrowing into medium 8. Crateriform

COLONY CHARACTERISTICS

Filiform: characteriged by uniform Erﬁﬂ#&&é fife of inoculation
Echinulate: margi I thed appe

Beaded: separate or i

Effuse: growth is thin, velt-like, unusual

Arborescent: branched, treelike growth

Rhizoid: root like appearance

Crateriform: saucer-shaped liquefaction

Napiform: turnip-like

Infundibular: funnel-like or inverted cone

Saccate: elongate sac, tubular, cylindrical

Stratiform: liquefied to the walls of the tube in the upper region

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



STUDY OF PLANT DISEASES
BACTERIAL DISEASE - CITRUS CANKER

Introduction: - The tumour like margins surrounding the wound are known as “Cankers”.
Host: - Citrus species

Causal Organism: - The pathogen responsible for citrus canker is Xanthomonas citri
(Phytomonas citri). This organism is a shakssk@gdashaped bacterium, motile by means of a
single polar flagellum.

Symptoms: - The digg#Se Symptoms ap@ear on aerfal parts sucfas¥egves, twigs, fruits etc.
producing crust Iife lesions oRscabys@0ts and smakk@pen nds or capkers. The cankers
first appear as sm@ll yellowisT brown, watery, translucent” raised pimgles on the ventral

surface of leaves lat§ as the spotSﬁM te&grlﬁh and finalf rupture exposing a

light hrown spongy”central e older lesions rky, SgQwn or sometimes
pinkjgh anthageglirrou persi ; QS On 10 are WsyuaePletqmed
angfinmarketable.

DYegase cycle: D'@' smitted fro esions to a neMyjoca wind, rain r
and 1Mmgets (Cithug! leafgmi @ven ring trangport. Ygfec occurs g#fough
stomata, ounétc. L-x‘ .

Controffme S:
Rastructiomgof @1 canker infected trees
by burnifig)
Cut, sepw a
Spraying with
(Rhur
Spr@y ne
strepfomyci

< //
[/

i c
DISEASE SYMPTOMS ON DIFFERENT PARTS
A. ON STEM., B.C. ON LEAF D. ON FRUIT

CITRUS CANKER
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MY COPLASMAL DISEASE — SANDAL SPIKE DISEASE
Introduction: Sandal spike disease is one of the important as the sandal tree is one of the
most valuable of our forest trees. This was first reported from Frazerpet in coorg (1899).
Since then it is rapidly spreading throughout southern Karnataka and adjoining areas of
Andhra Pradesh and Tamil Nadu.

Host: Santalum album
Causal organism: Mycoplasma (Mollicutes) or PPLO (Pleuro Pneumonia like organism) or
MLO (Mycoplasma like organism).
Symptoms: The chara tic symptom§ of diseasfl appear in th¢™agrial parts, especially in
the leaves. In sand@#Spike diSgase two tyes of sym@loms are sg

1. Witches br@om 2. Pende®S spike
Witches broom — Y is characteriz ch duction in leaf argfl and shortening of
internodes of infectg branchw‘ﬁ\ Ii&p ﬁ&enc e name is given as

witc eom.

Penflulous spife — It iw ity of {M€ apical b to
th@ suppression of ess hing. The affecg
shoONgecome us %

Disease ycg m i [ p to he@llthy one

throughgggen e ite li
S

Cuscutg.
Py

ontrol Measure l,;z’.i‘:\;\\\
1. Cuttingﬁ ing of\{ireqt&y/ AEEBRR

2. Fungici tlblot&é‘@wmﬂent wtﬂ intervals is

s 1 1 /74

v

WITCHES BROOM
SANDAL SPIKE DISEASE
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VIRAL DISEASES - TOMATO LEAF CURL
Introduction: The disease has been reported from many part of the world. It is fairly
common in the winter season in India.
Host: Lycopersicon esculentum (Tomato)
Causal organism: Begomovirus or TYLCV (Tomato yellow leaf curl virus) belong to family
Geminiviridae.
Symptoms: The infection appear on leaves and shoots as a result the infected plant show
bushy (because of excessive branching), §tunted gr@wth and drooping. The upper and lower
leaf margins of leaves g@f\inward or up@ard alongithe midrib ellowish margins. The
leaves also showg@ltickering§mottle, vBin clearin@l_The infgfted lea%eg are thicker than
healthy leaves witq leathery (®®fe. The infected leaveSwifirn yellow,gCupped and curly.

Partial or complete erility are the ¢ IStigrsymptoms.
Disease cycle: It @ not s ﬁmx SR hly infggted fruits may be
contayfiieigd. The princiws i isia tabast)
Cogffrol measures: ?
1 gUsing resistantyasieties B cultivation. ’
dgutify the ed tmmediat and burn ghem$
. Follgv alt in c@tion i qus btible to
whiifly. ot gfant cottor‘nd to . $
Sprglying atox (0.02%) and Rogor (0.05%) at regular interval§ of tegdays @elps to

7 LS

reduce t isease.
- 9 W L LA .
Control %temlc m@lmdes lijey mnethyh\par hlog.OZ%) and

uammEn

wauEy/
\‘\\\‘ | ] /4

v

dimetho

LEAF CURL OF TOMATO
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VIRAL DISEASES - PAPAYA LEAF CURL
Introduction: The leaf curl of papaya is widely spread disease in many states of India
especially in Bihar, Delhi, Madhya Pradesh, Uttar Pradesh, Tamil Nadu etc.
Host: Carica papaya (Papaya)
Causal agent: Papaya leaf curl virus (PLCV) or Tobacco leaf curl virus (Tobacco virus 16 or
Nicotiana virus 10)
Symptoms: The prominent symptoms are downward and inward rolling of leaves and
thickening of veins. The leaves show veiriclearing, §eduction in size, crinkling, distortion and
raised interveinal areasg#e to hypertrofhy). Theyllbecome leath®wgand brittle. The severe
infection cause thggfeaf mardigs turn dolivnwards arfd form inyfrted cuPNgke structures. The
petioles are twistedjin zigzag mae®er. The growth is checKeengStunt) and falls to flower.
Disease cycle: In naure the virus is ittegrby gwhite fly (Bem|3|at paci). The virus can

be transmitted [ graf
INOCUYETTON

Cogltrol MeasUres:
As soon as th
Mot must b

. Avol@ gro
as tgfato
Sprgy in

{ FJJ':J—’T L

T 79T ar
U7 NPT T U VDY W g

M RANE T A

i ok o 7!»1?
Lo g ok i

%
b

PLANT OF PAPAYA SHOWING SYMPTOMS
LEAF CURL OF PAPAYA
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VIRAL DISEASE: YELLOW MOSAIC OF BEANS
Introduction: BYMV was first reported in the early 1900’s infecting garden pea in the
Northeastern United States. Today the virus is distributed all over the world. This destructive
disease of Urd and Moong can cause total yield losses if infection is early. It also attacks
Pigeon pea.
Host: legumes- green beans (Phaseolus vulgaris), peanuts (Arachis hypogaea), soyabeans
(Glycine max), Faba beans (Vicia faba), etc.
Causal organism: Bean yellow mosaic Wirus (BYMIV) is a plant pathogenic virus [1] in the
genus Potyvirus and the family Potyviridae.
Symptoms: The g#St sign the disglse is appdarance of gMmosaic ®gllow round spots
scattered on the I&f lamina), Ye® size reduction and [€3¥fhottling. Leffves often become
brittle, glossy and c®gped downward &nder Ieaves Stungghg may be severe or

mild, dependmg upggPthe wrW it vein@gecrosis and there is
reducifom™eg numer and ds. forme ey COMgIn shu®Rd and
undgfsized seeds. V

Dégease cycle Th ot transmitte‘/ sap, seed or Syl. @yknown vectonis
BemWig tabaci. O

Control gheas : @

1. Oncf the pl i i e is no teatment d&plan ust be

if found | soap Or/ii“I\\

' - \IIIII“
A few re 1717
erval. \\\‘-'l/

desfroye
Aphid cgntkol igvital to c trol BYMV. (Ack the undeﬁsietsvg(thel ve%r aphidsang

YELLOW MOSAIC OF BEANS
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OTHER PLANT DISEASES- LITTLE LEAF OF TOMATO
Introduction: Tomato is one of the most important vegetable crops of the world. Modern
cooking without tomato is virtually unknown. The fruits are very rich in vitamins and the
pigment lycopene acts an antioxidant.
Host: Lycopersicon esculentum (Tomato)
Causal organism: According to Amy Grant, the possible culprits for little leaf disease are :-
a. A bacterium — Bacillus cereus
b. Afungus - Aspergillus wentii
c. Soil borne fungus - J#®&ophomina pflaseolina
Disease Symptongs*
1. The most signifjcant sympt8 reduction in size o af. Leaves glong midrib do not
expand properly}
. Young leaves exjgtbit inte E‘M’SY & 'b
. ByO™gjLto gbw or e W ' g
e affected fruit \w ave ically ngaseeds. F r@n h radfal cracks §om
calyx to the bI " %
qusative ut sy, similar hi tobacco yfiere,
under cefain i iti i in abolism
of the gant. i eratges (70-

95°F).
mptoms eutral or alkaljpe soils, ra Aﬁ\ak withja p& 6.3 0rMe
Symptoms 6 problem .s-uvarry er drying the

field will restit'i epl \ulIll"
eafy W

Curren ilable. Because
the causQ is y ryingf out wet
areas Q i Ifate Wg@rked in

argefid the roots

HEALTHY LEAF H\TFECTED LEA}T
LITTLE LEAF OF TOMATO
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GRAM’S STAINING: -
a) Rhizobium from root nodules

b) Lactobacillus from curds

Introduction: - Gram staining is a differential staining method for bacteria first developed by
Dr. Hans Christian Gram, a Danish physician in 1884. It is a very useful technique for
identifying and classifying the bacteria into two groups. 1. The Gram +ve 2. The Gram —ve.
In this staining process, the bacteria are fxad mear to the glass slide and subjected to
four different reagents namely; Crystal vi@let (Prim@ry stain), iodine (mordant), ethyl alcohol
(decolorizing agent), g saanin (Counger stain). Tie bacteria \YiChgtain dark blue colour
of the primary st&ffh are calle®§Grapade Whereas taage Whigh losses thdcrystal violet and
become stained by Safranin (counter stain) appear red are calleéd Gram —vgybacteria.
Mechanism of stainfg:

The difference in ing r Wﬁ%to the c n&%osm and architecture of
the cgfl walgf € bacter
1) #'he cell wall of Gr&' ia is thi

jpid content i ditjg

reSwiting in f@aﬂ : ; ili 6\ % jg#et and
\§

ioding co i a-pecol couliter stain

(Safifanin apear red
adl cell ram +ve bacteria is thick and chemically simple,

and pep@gly an W with alc oI it causpéﬂ&nyﬁatlon ndg ure of cell

ell remains

wall porggthergfore t I violet i e compl@!ﬁﬁ@“d afld t

blue. ™Y 1 1/

Requ merm \“\‘.!,5”

Bacterigl Sa (

Reagen®§: Cry: ; and Safranin.

Miscgifaneous: t i pirit lamp, blgifing paper, miclggopes,

in@Culation loop, /a ) *

Pr&gedure for staini ,

1. e cefh 3 i idC™emg _2_ciep*OT curd e anggle sprgad to
make a thin sngr wi i [ gﬁ Is fixg# by passing“it over

the flame of the gpirit lamp. " %

. Allow the smeg¥ with crystal violet for a minute.

. Wash the slidgQith distill0 walcrgr few seconge®STng Wgsh bottle.
Cover the smear Wigg Gfam’s iodine ffor 1 minutg.

. Wash off the iodine solution with waler and adfl drops of 95% ethyl alcohol to the smear
until no more colour flows from the s

. Wash the slide with distilled water and drain.

. Counter stain with safranin for Iminute.

. Wash the smear with distilled water and air dry the smear, add a drop of glycerine, put a
cover glass on the smear and observe under the different objectives of microscope for
Gram’s reaction.
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Procedure for staining Rhizobium from legume root nodules

1. Separate root nodules from Trigonella plant, wash thoroughly with tap water and distilled
water and surface sterilize it with 0.1% mercuric chloride solution for 1 minute.
Select a good root nodule on to a dry watch glass and crush in 2 to 3 drops of distilled
water, a milky white suspension of bacteria is formed. Or Place a nodule on a clean glass
slide and crush it by pressing another slide over it and smearing.

led water USigag®ash bottle 2-3 times:
ith iodine solutlovmﬁge g}ls
lution wi
ash the
Counter stain

’ a appearing urple%r are referred t0 as Gram'@ositiye bact@ria and
BSE appear. inK are calleg,gram negative bacteria. P 6
Result: The : ‘ i e
Dlscussmn . Ifg>is the mgst widely uel(lll:lﬂéue n may vary
are sa\‘@{‘!&wGra he cQmmaa
verl young
pherical

1. S;mea:r sh(ﬁ ﬁ heat ﬁ; ‘

A Too cgagentr %too ed bacteu-el suspe i and@re aLto be usghl.
QBfUe shotNg be ¢ Wﬁe (OTMBETOTe observati@f

\J

13
=

Gram positive bacteria Gram negative bacteria
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Gram-stain Procedure.

(c) Cover with Gram's iodine (d) Rinse with water for
for 1 minute 5 seconds

(e) Decolorize for 15-30 (f) Rinse with water for
seconds 5 seconds

(g) Counterstain with safranin (h) Rinse for 5 seconds
for about 60-80 seconds

(i) Blot dry with bibulous paper
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MEASUREMENT OF CELL CONCENTRATION OF FUNGAL SPORES OR YEAST
CELLS BY USING HAEMOCYTOMETER (COUNTING CHAMBER).
Introduction:
It is used to count cells (blood cells, cells in fluid of the brain and spinal cord, bacteria,
sperm, Pollen, fungus spores etc.,) or other particles in suspensions under a microscope.
Construction and Principle of the Haemocytometer:
The Haemocytometer was invented by Louis-Charles Malassez and consists of a thick glass
microscope slide with a depression in gne CEntcM that creates a chamber. The device is
carefully crafted with I3 o that the aga bounde@l by the lines gagknown, and the depth of
the chamber is alsggd#iown. s therefor@ possible t@ count the glimber®igells or particles in
a specific volume § fluid, and Wer®BY calculate the co on of cellsgh the fluid overall.
There are four lon§jtudinal grooves inﬂxj tra), third of a glass sjde. The two larger
external surfaces aregunfinishe Y; i# oses. T central support and
the tvgPaygernal glpport nd poiﬁ he suMNgce of tefentral
supgprt is sligMly dee nt %The cOWALing gric are
enfiraved into the : gl laced on to tMyse
extengal support i i ver glass aggPthe
central i5..0. . ce of the
m. Yhe large

square gh th s also divided five times into 25 smallerfsquares Wjth aﬁige gth of

counting.

e
op N eachiadd ay area of 0,04 sg. mm each, These squargsziturn areglivi into s
very small sQ¥aresgeach ﬁg of 0.0oésq. mm. Ime"mest uaﬁare used for
. Z
| )

: : — Coverslip

s | | | SIDE VIEW
— | | W HAEMOCYTOMETER

g

Motch

Railz

TOP VIEW
HAEMOCYTOMETER

CENTER SINGLE LARGE
SQUARE ENLARGED

v

@ Include
cells

O touching

middle line

on top and

O left

Exclude

cells
touching
middle line
on hottom
and right

b

NINE LARGE SQUARES

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



Procedure:

1. Clean the slide before you load the sample by rinsing the slide and cover slip with
70-95% ethanol. Air dry or gently wipe the slide and cover slip with lens paper or
Kim wipes. Never use paper towels or soaps.

. Using a micropipette, quickly and smoothly without interruption, add 10 pl of your cell
suspension (or 1 drop from a transfer pipette) to the v-shaped groove on each side of the
haemocytometer.

Place the coverslip on top to cover thggretieCtivVegsurfaces.

. Allow each chambegg®fill by capill@y action. @rhe chamber gigQuld not be overfilled or
under filled.

. View and couft the cellsQga®® small squares UnSegg microscogf preferably 100x
magnification

Calculation: | EMY & R

The t@zgumMbegfOf cell crollter
calclated froW the er
cofinted. This is usSe t ruled areas

Contig d sa Iy a
small i

formulagmust number
of cells/microliter.

galution I ormula is deteymined by thg,mple dilffion%istd in
count. The in f ﬂv i Wﬂﬁa‘x\unte mﬂry for each

type of cell J' ”‘ ft Bfdrea z

Tot numbeLg spor%
Total per of Mgall
00=2

Formula:

7Zx10.00025xd

Instruction and precaution for calculatigg
1. The four corner squares are used for spore and white blood cell (WBC) count. Each
square which is divide into 16 small squares with a depth of 0.1mm. The volume of each
116x125%0.1mmxd . These squares can be seen in low power and high power only.
. The central square is used for red blood cell (RBC), bacteria and small sized fungal spore.
This square is made up of 25 small squares, each square is further divided into 16 small
116x125%0.1mmXdilution factor.
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. The cells on the top and left touching the middle line of the perimeter of each square are
counted.

. A minimum of 200-250 spores / cells should be counted to avoid error.
Result:
The total number of cells or spores per ml of the given sample is

EE BB

paEman
waumey/
\\\II'I/

e\
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TYPE STUDY OF CYANOBACTERIA

The members of the class cyanophyceae or myxophyceae are called cyanobacteria or blue
green algae (due to the presence of specific pigmentation in their cells). This class contains
about 2,500 species placed under 165 genera, which are distributed mainly in fresh water but

some are semi-terrestrial and few are marine also.
Ex: Anabaena, Scytonema, Spirulina
Anabaena

Classification:

Class Cyanophyc@ae

Orgg ostocale

Fany e Ceae

Gen Anabaenaﬁ?ba' 0, I will go up)
Introduction: 'El &
Abou peciesgm Anab
are ghabaena ™antori
iyghgarii etc., Th
fie[Mand |n

cycadac® rum)

water blom.
Gener;
S thal
unbranc
surroun

ho f|Ia
Se

bral t na
of Y. %
cg®as int

eC|aI type *
one side of h
Rach veggls |vec
thigs®eTlular [Aer, m
Protoplasm is cOgppose
like material caled centroplasm
No sexual repgoduction byfeeg

and heterocystst
Akinetes and heteroCY

1al reproduction talks

s play a role f nitrogen fixation.

Polar nrodule
Intercalary

Vegetative cell
heterocyst

Terminal

heterocyst
Anabuena -

HABIT UNDER LOW POWER A Filament enlarged

d wateryﬂﬂtﬁmshe
pamEmunl

f ﬂ vrel or\{@:ﬂlmancal ell z
salary heterocys s are present in T the trich

of tymportgg#fpecies
ica, ANEElatinicoyg, A.
ponds, pools, Rce

ots of Cycgs(A.

It 3480 forms

inate ©r irrcyme
h byt*generally not

terogg/sts are
pol@ nodule

s*present eithgL on
%tht ge layers (#hner

UCI|a
s p| ent), central nucleus
(colourless) agd gas vacuoles.

ace by holy

ogones, Akinetes

CELL WALL

- \~CHROMOPLASM

A SINGLF VEGETATIVE CELL ENLARGED

Anabaena
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Scytonema
Classification:
Cyanophyceae
Nostocales
Scytonemataceae
Scytonema (Gr Skytos-leather, nema-thread)

Introduction:
About 40 species gjg&enus onema hglve been redqbrded fro dia. Mgge common species
are Scytonema ocqllatum, S. Nga##®X, S. iyengarii, S, Viwgle, S. varuyh etc., Among 40
species 9 are aquati§and 31 are semi-t g} found on the bottom ofponds, pools, damp
soil, some are in symiotic assoqf 'Mu orgRdighens and &w are epiphytic.
GeneyongQaractgls: §
The prat body®is™Tila de @a lamewled mu®yage
sheath and | :
e branchingffe.,
e at lg#flerocyst
d c&l region

discoid or rectangular or cylipggisal in sh@pe. G

ellow Ia;ﬁ{ﬂ%ﬁ pr entM)etween the

cysts, which may begermilaPed int calzwith one or
\

mEy

ﬂl\lith central
@muol.
theghelp of

hormogo* i iuction hwfipeudohormdugpia,
Akinetes and ggpspores.

Scrtonema
HABIT UNDER LOW POWER

5

-

DEAD CELL REGION

A filament showing geminate branch A filament showing false banch

Scytonema
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Spirulina

Classification:

Class Cyanophyceae

Order Nostocales

Family Oscillatoriaceae

Genus Spirulina (L. spirula, a small coil)
Introduction:
Only few species of Spirulina have bgen aISCOMered and some well-known species are
Spirulina major, S. subggd®, S. subtilisim@, S. platefsis, S. princegmgS. fenneri, S. versicolor.
They are free flogije® (plan®gonic) founl in fresh later pondsgfools, Mgches and may also
grow in brackish vigter rich in §

General characters
. Itis unicellular bie green a EMY & 'R
. ThPNgll is cylidrical rally twistd elix and%p!surrdedb pACilage

Feath.
like appearaifge.

erentiated into peripheral central

Olorles ipight nucleus,or centroplasm, It contains psesdo vacu@es as Vatusiee
7/ L L\
(buoyanj% mam ll\l\ju
No sex reproduygtion takess placel BhFoughffrag@®@ntation and
p s iace W iughyfradpe

NRES

Spirulina
HABIT UNDER LOW POWER

CELL WALL
CENTROPLASM

CHROMOPLASM
INCOMPLETE CROSS WALL

SINGLE CELL ENLARGED

Spirulina
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TYPE STUDY OF ALGAE (PHYCOLOGY)
Chlamydomonas

Classification:

Class - Chlorophyceae

Order — Volvocales

Family — Chlamydomonadaceae

Genus — Chlamydomonas
Introduction: Genus Chlamydomonas igfrepresent§d by about 500 species. Some important
species are C. reticulgjg halophila, . ehrenbdkgii, C. nival#™wg. yellowstonensis. It is
mainly found in watefyich in niflfogen saltsfand organg€ mattelNwg is also found in
stagnant water of pgnds, pools, nes, water tanks, sewag®inks and in gfow running water.

Some species are fofgpd in salty brag@:mynd &cryophytes.

Vegetative structugg” R

Chlagffeeggna simpl@ lular guisistniices

of tallus can e oval, Saericalg®Miong, elwdal or PN . ior

e and a broad ior gy, The cell is ' i Wil
madeng ceIIqu@r i i he
cytoplasiftic i @ i ic €tculum,
dictyosgmes, g ge ing iRside the

cavity @ the , esgare fodnd near
e nucleus s two contractjle vacuoleséei@g@ry 0 os%gula 10
. . v/ 1 L)
function) lo : ARSRHTA erior parﬂi-fllil\\bea gella. Both
the flagella q e ' epharoplast.

] DX \ \ | J .
enmmre ncovmi. synth : }@‘\“., : chlgeag
containg a tirmpo of orang® or reddish colour called stigma or eygfpo otorfceptive

organ).

Reprogé tion:ﬁ

ThgMeproduction hla

ASRxual Reproductiggstake ores, nospores, Palmglla

Stad ; ?
Palme&W® Stage: Wge pm i under unfw ondig®ns as sieage of
1Y

water, excess of sal@® etc. chmcﬂ ides to €hake many daughter

protoplasts but thgy do not form arent cell wall §elatinizes to make
mucilaginous shegith around gla0Wigg protoplasts. _Lhgs®#®Nghter protoasts also develop
gelatinous wall arotwg\themg#elves but dff not devel@p flagella. Yese gg#fOplast segments are
called palmellospores. T™e division anf§l red visigns of these W8toplast ultimately forms
amorphous colony with indefinite numiiieaé=saalEs and it is called palmella stage. When
favourable conditions return the gelatinous wall is dissolved, palmellospores develop flagella,
and the spores are released to make new thalli.

The sexual reproduction in Chlamydomonas can be isogamous, anisogamous or oogamous.
The thallus can be homothallic i.e., both types of gametes are produced in same thallus or can
be heterothallic i.e., gametes come from different parents.
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Hydrodictyon

Classification:

Class - Chlorophyceae

Order — Chlorococcales

Family — Hydrodictyaceae

Genus — Hydrodictyon (WATER NET)
Introduction: Hydrodictyon is represented by 5 species. Only two species are reported from
India. H. reticulatum and H. indicum are common species. Due to its net like plant body, it is
commonly known as ‘water net’ sometimes nets assume big size and cover the entire pond.
The species are commonly found floating but also lie on the bottom in slow running water or
still water of ponds, pools and lakes.
Thallus structure:

A macroscopic, mature, non-motile, coenobium consists of a hollow cylindrical
network which is closed at both the ends. It is flat and saucer shaped and its maximum size is
generally 20-30 cm. The mature net of coenobium is made up of a few hundred to several
thousand cells. These cells are joined at the end and form pentagonal or hexagonal structures.
These structures are called meshes. Bach mesh interspace is generally bounded by 5-6 or
rarely three cells. At each angle of the net or mesh meet three cells.

Cell Structure of Hydrodictyon:
Each cell is long, cylindrical or ovoid in shape. Its internal structure can be differentiated into
two parts: cell wall and protoplasm.
Cell wall is two layered and is made up of cellulose. It encloses protoplasm. When young, the
cells are uninucleate, but at maturity they become multinucleate (coenocytic).
Cells contain reticulate chloroplast with many pyrenoids. All the typical structures of green
algae like ribosomes, mitochondria, dictyosomes are also present. As the cell matures, a
central vacuole appears and the protoplasm becomes peripheral.
Reproduction:
It is of three types:
\ Vegetative, asexual and sexual.
> Vegetative Reproduction takes place by fragmentation.
> Asexual Reproduction takes place by the formation of auto colonies or daughter
colonies. These colonies are formed by the biflagellate, uninucleate zoospores.
Sexual Reproduction is isogamous.

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



Oedogonium

Classification:

Class Chlorophyceae

Order Chlorococcales

Family Hydrodictyaceae

Genus — Oedogonium (Gr. oedos, swelling; gonos, reproductive bodies)
Introduction: Genus Oedogonium includes about 400 species more than 200 have been
reported from India. Common species ar@ O. amergeanum, O. reliate, O. intermedium. They

S gkes etc. The filamentous

~ ally narrowed 8nd
e, disc li til or finger gp#ed

perfg i fixatig
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een basalérd apicallﬁﬁ%ﬁwe :
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. The Chloroplast a i afS embedde
: - | seflcus é%rau
; ce W be e%. owargs
i t kno apical caf’
called cap cell. EﬁAﬁnﬁ(ﬂ

Reproduction:

zoospores. The sexual reproduction in Odtdogoniundis an advanced oogamous type. The male
gametes or antherozoides are produced in antheridium and the female gamete or egg is
produced in oogonium. Based on the development of sex organs, species of Oedogonium are
divided into two groups: i) Macrandrous and ii) Nannandrous type.

In macrandrous type the antheridia develop into the filament of normal size. These may be
monoecious (In this type antheridia and oogonia are borne on the same filament) or dioecious
(In this type the antheridia and oogonia are borne on the different filaments).
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The nannandrous species are always dioecious (heterothallic) i.e., antheridia and oogonia are
borne on different filaments. In nannandrous type the antheridia develop on small and thin
male filament, the dwarf male or nannandrium (remain attached with the oogonium wall or
its lower cell, the supporting cell), develop on germination of androspore.
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Classification:

Class - Chlorophyceae

Order — Charales

Family — Characeae

Genus — Chara
Introduction: There are about 90 specifS Th thiSggenus. In India Chara is represented by
about 30 species. The welsknown speci@s are Chaka baltica, C gagylanica, C. wallichii, C.
roxallina, C. braygs C. gragilis, C. halei, etc. Tiey are fregfvater-amg grow submerged
attached to the mu§gdy bottom O pools, ponds of cled™mgigr, wet soil, gce field etc.

Structure of the pRant body: Chara &ed stonewort (engfusted with calcium

carbonate) or aquati® horsetai m # hallus o Chara is branched,

multig ar andgfhacros e thalluse i intoNgizoid main
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alied e d ies. P 8 G

On nodes deY®fop fhese -l“ ‘.” : /;Il‘= =‘l\; H

(i) Brancheswef linfited qroVABEY Dra rimary (Rieralsl 6t 1davefl - chhes of first
T/ :
S8k 1OW ﬁ RIS And reg Odq/e st 6

are forfjed o ' . e

(ii) TheYpranc imi i tf i g ﬁmit growth
hence tig@se ar a ili | . diffegé into fQdes and
intgyiDdes. At no*t : i | *he main a3

(I The basal node gt : i 5 al, pointed sing
cellqutgrowisgalle &I : AL

The mMgir®8xis ofRpara i PESof cells: 0@

(i) Nodal cells (ii) Infdrnoda

The nodal cells agf smaller in si A}Bﬂlmwhe cells arqdense cytoplasmic,

uninucleate with féw small el saidal chloroplasts. Magy*&nall vacuol®s are present. The
internodal cells arcaguch elghgated witlja cytoplasgh present und aJefe central vacuole.
The cells are multinucleand contain f@any discqid chloroplast both, cytoplasm is also
differentiated into outer exoplasm and Wper_enddplasm. The endoplasm shows streaming
movements. The cell wall consists of homogeneous cellulose, outer gelatinous layer and
deposition of calcium.

Reproduction:

The reproduction takes place by vegetative and sexual methods. Asexual reproduction is not
found. The vegetative reproduction takes place by (a) tubers or Bulbils (b) Amorphous
bulbils (b) amylum stars and (c) secondary protonema.
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The sexual reproduction in Chara is of highly advanced oogamous type. The sex organs are
macroscopic and complex in organization.

The male sex organs are called antheridium or globule and the female oogonium or nucule.
Most of the species are homothallic (monoecious) and few are heterothallic (dioecious). The
sex organs arise on the branches of limited growth or primary laterals, the nucule above the
globule. The development of globule and nucule takes place simultaneously but species
globule matures before nucule.
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Sargassum
Classification:

Class : Phaeophyceae

Order : Fucales

Family : Sargassaceae

Genus : Sargassum
Introduction:

The genus Sargassum is represented by about 150 species. The genus is widely
distributed; specially in warmer regions mainly in tropical and subtropical seas of the
southern hemisphere. In India Sargassum is represented by about 16 species. Some common
Indian species are: S. carpophylla S. christifolium, S. cinereum, S. duplicatum, S. ilicifolium,
S. myriocystwn, S. plagiophyllum and S. wightii. The alga grows attached to the rocks in little
bushes in the intertidal zone or in the shallow puddles of the zone.

Thallus Structure

The thallus of Sargassum is diploid and sporophytic. The thallus is differentiated into
holdfast and the main axis. The attaching disc or holdfast is discoid or warty structure; it
helps in attachment of thallus to substratum. In some species the hold fast is stolon like and in
some free floating forms the holdfast is absent.

The main axis or stipe or ‘stem’ is erect, elongated, cylindrical or flat upto cm in
length. The main axis bears large number of primary laterals or branches in spiral phyllotaxy
of 2/5 or the primary laterals are arranged on two sides of the main axis. The branching is
always monopodial. The main axis and primary laterals bear flat leaf-like branches known as
secondary laterals or “leaves™. The leaf-like laterals are flat and simple with blade, veins and
petiole like structure. The branch system arises from the base of a ‘leaf’ like lateral. The little
branched laterals which arise from the base of ‘leaves’ are variously modified, some into air
bladders. These are globular or spherical, air filled structures. They help in floating of plants
by increasing buoyancy. Another modification of these laterals is in the form of highly
branched or swollen structures bearing reproductive bodies called receptacles. The
receptacles bear reproductive structure in special flask shaped cavities called as conceptacles.
Internal Structures:

Main Axis:

1. Axis is differentiated into meristoderm, cortex and medulla. =~

2. Meristoderm is the outermost layer made up of closely-packed, small cells. The cells are
meristematic in nature and filled with chromatophores. It is also covered by a layer of cuticle.
This layer is also known as epidermis, and due to the presence of chromatophores its function
is photosynthetic.

3. Cortex is made up of many parenchymatous cells. Cells are polygonal in shape and bear
intercellular spaces. Cells are filled with reserve food.

4. Centre of the axis is occupied by a thick-walled region or medulla. Cells of the medulla are
narrow and elongated. Conduction of water and other nutrients is supposed to be the function
of medulla.

T.S. of Leaf:

1. All the structures in leaf are essentially similar to that of axis, i.e., it is also divided into
epidermis, cortex and medulla.
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2. Leaf is more thick in the midrib region and the wings are narrow, long and thin .

3. Epidermis is made up of small cells having chromatophores. Medulla is present only in the
midrib region.

5. Many flask-shaped cryptostomata or sterile conceptacles are also present in the leaf. They
contain many sterile hairs or paraphyses.

6. Cryptostomata open by a pore known as ostiole.

7. Epidermis is photosynthetic in function, cortex acts as storage region, and medulla serves
the function of conduction.

T.S. of Air Bladder:

1. The outermost layer is meristoderm.

2. Inner to the meristoderm is present many-celled thick parenchymatous cortex.

3. In the centre of the air bladder is present a hollow cavity filled with air and gases.

4. Air bladders help in floatation.

Reproduction:

1. Asexual reproduction is absent.

2. Sexual reproduction is oogamous. Male and female sex organs are known as antheridia and
0o0gonia, respectively.

3. Sex organs are present in flask-shaped fertile conceptacles, restricted only in specialized
branches called receptacles.

4. Plants are monoecious but few species are dioecious. In monoecious plants also, the male
and female sex organs are generally present in different conceptacles. So, conceptacles are
generally unisexual.

T.S. of Receptacular Branch:

1. Receptacle contains many flask-shaped fertile conceptacles.

2. Each conceptacle is in the form of a cavity opening outside by an ostiole.

3. Cells of conceptacle wall are filled with many chromatophores.

4. Wall of the conceptacle gives rise to many multicellular, branched or unbranched, hair-like
paraphyses.

5. Each conceptacle contains either antheridia or oogonia, and known as male or female
conceptacle, respectively.

T.S. Through Male Conceptacle:

1. In the male conceptacle are present many antheridia.

2. Each antheridium is a small, ovoid and stalked structure present generally on lower
branches of paraphyses.

3. Each antheridium contains many antherozoids.

5. Each antherozoid is unicellular, uninucleate and pear- shaped structure, with two laterally
attached flagella.

T.S. Through Female Conceptacle:

1. Many oogonia are present in the female conceptacle.

3. Each oogonium is rounded, and sessile when young, but contains long gelatinous stalk at
maturity. Oogonium remains surrounded by three-layered wall, i.e., exochite, mesochite and
endochite.

5. Each oogonium contains a single uninucleate egg.

6. Fertilization is internal and zygote germinates without any resting period.
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Polysiphonia

Classification:

Class - Rhodophyceae

Subclass - Florideae

Order — Ceramiales

Family — Rhodomelaceae

Genus — Polysiphonia
Introduction: Polysiphonia is a large gerfiS WIth aout 200 species. The genus is represented
in India by about 16 spegi#s, Common spgcies are P§platicarpa, Pgaferulacea, P. urceolata,

semi parasitic.
Thallus Structure gj
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Reproduction:

In life cycle of Polysi@nia both asdkual and Sexual reprodyefion takes place. Sexual
reproduction is oogamous type and plan® are digeflious i.e., male and female sex organs are
produced on fertile trichoblasts of different male and female gametophytic plants.

Structure of spermatangia: The male sex organ is spermatangia or antheridia. The mature
spermatangium is a globular or oblong, unicellular structure. Its cell wall is differentiated into
three layers, inner refractive, middle gelatinous and outer thick layer. The uninucleate
protoplast of spermatangium forms a male gamete or spermatium. The spermatium is non-
motile and is released through an apical pore in the spermatangium.
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Structure of carpogonia: The female sex organ of Polysiphonia is called as carpogonium.
The basal swollen flask shaped cell of the carpogonial branch functions as carpogonium or
egg cell and the upper tubular elongated part is called trichogyne. The sterile sheath around
carpogonium is called pericarp.

Carposporophyte: This is diploid sporophytic phase of Polysiphonia and is dependent upon
the gametophyte. It is urn shaped structure. The carposporophyte or cystocarp or gonimocarp
iIs made of many gonimoblast filaments attached on the placental cell which remain covered
by sterile pericarp. Gonimoblast filament§ Torm Cafposporangium which again forms diploid

he tetrasporophytes fe living diploid plants
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