" _ABORATORY /FIELD EXERCISES
.’::--.-Study / microscopic observation of vegetative,
sectional / anatomical and reproductive
structures of the following using temporary or

*’ permanent slides / specimens / mounts:

|
|

P = o

‘1. SPIROGYRA

| Spirogyra (spiro = coiled andgyra = curved).
Plantae

Thallophyta

Chlrophyceae

Conjugales

Zygnemataceae

This is very common free floating fresh water alga found in fresh

water pools,Lakes, etc, inabundance. This is also known as 'pond silk' or
Wwater silk'. The filaments are slimy in nature because of the presence of

Emucilaginous substance around them.

fxternal Features and Cell Structure:
B 1. The filaments are unbranched and consist of the cylindrical cells

* ' arranged end to end.
L 2. The cell wall of the filament is usually two layered. The outermost

layer consists of pectic substances and the layer just outside the

; protoplast consists of cellulose.
'3, Each cell is cylindrical and several times longer than its breadth.

"4, The cells are uni-nucleate. The nucleus is usually situated in
. the centre of the cell and connected by cytoplasmic strands to
. the dense cytoplasm of the peripheral region.

£ There is a big central vacuole.

6. The chioroplasts are spiral and band like. They may be serrated of
" smooth at their margins.

0. The number of chioroplasts ranges from 1-14 in difierent species.
% Many pyrenoids are found in each ribbon-like chioroplast.
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0
Cvloplasiie

strand Chloroplay

Nucleus

Pyrenong

/ \ 3
Cell wall Plasma Membrane Vacuole
Reproduction: !
* Vegetative: By fragmentation. :
Sevual: Ii'.
1. Sexual reproduction takes place by special Bametes calleg T-
‘aplanogametes', i
Sexual process is known as ‘aplano-gamy',
Motile gametes always lacking.

Aplanogamy takes place by conjugation, ‘which may be 'scalariform
or 'lateral'. | |

2w

o

In each cell, a single aplanogamete is produced which moves in the -

other cell througha conjugation tube in amoeboid fashion,

The species may be homothallic or heterothallic.

Lateral conjugation takes place in homothallic species

In scalariform conjugation, the aplanogametes of two filaments

unite whereas inlateral conjugation the aplanogametes of two

adjacent cells of the same filamentunite.

Scalariform Conjugation:

9. This is found in most of species. : o

+ 10. Two filaments taking part in conjugation lie side by side. e

11. The outgrowths are given out from the lateral walls
opposite cells of thefilaments. &

12. The outgrowths of opposite cells touch each other, the wall
contact dissolves and atubular passage is formP;d.

13. This tubular passage is called ‘conjugation tube'.

14. A single aplanogamete develops in each cell. iament pass 9

15. The aplanogametes formed in the celis of the one _me,n
the apposite cells of the other filament through conj

PN
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& The transferring aplanopametes are considered male gametes and
* (he receiving aplanogametes are female gametes, N
17 A single thick-walled zygospore develops in each gell of the femnale
flament.

Bmetangium

1\5""1

Lateral conjugation: ¢
This type of conjugation is found occasionally and in homothallic
species.

18. Here the aplanogametes of the adjacent cells of the same filament
unite. :
13. At the septum a tube like structure develops and through this
,. apening the contents of one cell pass into the other.
'20. The empty cells are considered as male gametangia and the
- cells with zypotes as female gametaogia. e
. The zygotes are found in alternate cells. '”“-

22. The zygote is dark-coloured and thick walled »
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Classification

Sub-division
Class

Order
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§

Fig. 1. Ectocarpus, Habit
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Fig. 4. Ectocarpus. A branch with unilocular sporangi™’
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Vaucheria
Classification
Sub-diision  —  Algae
Clasy ~ —  Xanthophycea¢
Order ~ ~ ~ —  Heterosiphonales
Family .. . - —- . Vaucheriaceae
Genus = Vaucheria
Z®

@ hold fast—¢ 2@ “main filament

Fig. 1. Vaucheria. Thallus to show habit,
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Polysiphonia

Classification
Sub-division —  Algae
Class - . — Rhodophyceae
Sub-class S — Florideae
Order . - — Ceramiales
Family ~ — Rhodomelaceae
Genus .= . = — Polysiphonia |
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l Phytophthora

Classification
[ Kingdom Mycota
Division - Eumycota
| Sub-division = = — Mastigomycotina
Class — Oomycetes
Order - Peronosporales
Family — Pythiaceae
Genus — Phytophthora

i B F W
st T TS

... Fig. 1. Phytophthora. Potato twig and tubes infected .
by P. infestans. .
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+Fig. 2. Phytophthora. Inflorescence and the leaf of

Colocasia ‘infected by P. colocasiae.
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Rhizopus
(Bread Mold)

Classification
Kingdom — - Mycota
Division | i— - Eumycota :
Sub-division —  Zygomycotina
Class = | — Zygomycetes
Order —  Mucorales
Family ~—  Mucoraceae
Genus — - Rhizopus

columella

dehisced
sporangium

Fls.LRi&wm.quiﬁonofmymﬁmnwdthspmngiomes.
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Fig. 7. Physcia. V.s apothecium for the study of
ascospores.
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Fig. 8. Cladonia flabelliformis. A fruticose ascoliche?
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Fig. 5. Anthoceros. Thallus showing tubers.
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Funaria
(Cord Moss)

Classification
Division — Bryophyta
Class ' — Bryopsida
Sub-class — Bryidae
Order | — Funariales
Family  Jilar Funariaceae
Genus — Funaria

GAMETOPHORE , - .

bud of the __ o
gametophore  XEo

‘/\ N\ PROTONEMA

Fig. 1. Funaria. External features of the gametophyle : gametophore, thiozoids, leaf, gemma and protonema.
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Fig. 3. Funaria. Ts. leaf (cellular).

takes part in the conduction of water and food
materials. :

e —

(¥ Scanned with OKEN Scanner



Funasia. - axis Ccellulad)) 2~
¥ TRe wransuense sechion shows an almost eive,las out{ine .

*— e, Simale —laﬂmeci epidanm) s, with +th)¢”+l'q”'j efor\jq{f.A
Cdts "\CLA C("llo\'q)lQS‘tj q_\'ﬂ EDLU'K‘S ﬁ\@. LchlE}‘Lhdlf\ﬂ CDKEX )

'}k— TMRe outey cely of the cortex Sonetimes contain the
C'nlOYoPla.ﬁ—s ;
5&- The celd ane deqd due, 1o (lack of PYU"JJOP(O.SM .
&3 B obeve Qaldl leatons, t:\/m_c&um ek a_f‘iuag,
Fiaria - (eaf (cellutar g o
7+'~" e, leqf Corsisks of a .Sina‘fe, (‘“jej‘ of cellg Cmta}n\r\j
chivroplasts except in the middle Wwhera tt foms a
disthact midnb.
& Te cenbe of the midib is oteupied by a Smal]
Strand of ranow end Slightly thick-coslied calig.
Q% Hre abeve otd Asasons, tha aioen thed &

T .dely CClldar) of ﬁ'““"‘ma

(¥ Scanned with OKEN Scanner



:.E " | @ R 18 lieérichaetial 40
@ . w ':. U ves
=, ALl B4 paraphysi
@ E g ‘“ / ,”.: \ /j [] jacke‘z o
' 4 '..
BRI my e
! . f ’ @ ; ' antheridium
: :

Fig. 4. Funaria. Ls. apex of the male branch
. showing antheridia. ’

Fig. 5. Funaria. Ls.
archegonia, .

o ho fo f B
AN RV
| g g Eg ;ﬂ: IE‘ " archegonium
} E of |
_ % @ i , f‘ g l: 3 'i” x @ Paraphysis
R (OW (AR ] i ji
RNl 1) @

apex of the female branch showing

(¥ Scanned with OKEN Scanner



"\.ll\n\‘h\! - i‘*\ﬂ(r‘_‘. ‘:’\Yﬂhi"(‘]\ f
'i\ ‘“'\a‘ SO tw;lm\‘_, e, "‘fr‘.\f"ﬁt.‘ at  the, Op\(% 0@

oy oy t‘\p& .
- Dath  antheridia , and, (I\-"iﬂf‘h:j-ﬂ"-‘% ase surmounded by

: al le ,
lmu] o0 (eawy ! | NoOLN g Pen G "\{.u §) a[ ave s

n‘\ e bady Ray  a a;'nr\lee_. layered ouden jadeet Sre celly
of whitch centain  ¢Blonplagle .

X A dense centval  masg of andIOCﬁte.r Uey widhin &he,
jacket

¥ 2 Qhat 3
By khe albove . Sald feasors, Bas Gloen
{f-S“\“'”\ male kmmh%kwbq :

anthauidia 0%’ buma}ia‘ |

unana — -Pemfi_e, Bm_ieﬂ /-

—_—

X TRe oﬁcﬁegm‘m alse awse \n clusters at Hhe apex

of +he m&eamtq( brarch |,
S Al the uco\eaon!q ofr dhs clyter are almos t ofl

the <ame, age and deve lepmental Stege .
#‘_ —IF\Q wall of 4he, venten 1§ double, Laﬁued J

* o Are Qe
ond the ventest

K thene, ave SiX of more heck canal cells

hay ore, Ventest caral cell and one egg

cell -
W_ b, abeuve Cald fuasons, the awe,vx&lmzd:
bagtch St .
é&%m, l*nchﬂﬂfo a& t«u\aua

(¥ Scanned with OKEN Scanner



i o

I,-.)'

-oinsded ‘s DLwuny ‘g ‘8L

mwmm —g] ] .- .'.
j geelilineg
R i
o8 Sugfif=%e
‘B]BWOo)S 5 w@@ﬁ-\\-\-w 'My .
Vo lhgiss 4 A\
ge9iattaa ity

= A Ry &

sishydode s T RSN TR
o B R e
= ?ﬁ%@% . \%C.vh -,/ w%wo’o/
d \_\ﬁ.w;.._n,a_f\\k:.@@ ()
e B R R
oes 810ds —Ey w\%“.vid-tﬁ.luc!ﬁw;_.i p@@. ol
JNELY fs ®9gssseti’) g ‘ H
JEES R S o__m_...z:ﬁﬁo%‘?
e Q&
R ' @ 3% cves. )L n
n Ly Sessees e ¢t
Wwnpodsayose i .@...QO“OIS@-_-W‘%.Q-.\
e i) iaa 0008l /) I by
SiuuspodAy —r+ @@%-_5 188 209598/l @ ..5\
W2 1 SO0 gy )l WS
PP S IR il ML)
Ng i __m_-.l...\.o.q-\um\ A1)
- > ap P (
- ARSI el (1]
sninuue “GOSTI NS 757 AL 1)
RS LS U
7 A a4 y
swoisiied B3 LI, P
Nnssoads s
S

wninosedo

R

oy o g
T P

e

-a)fydorods mm 3Ayd

_-
f
m%awm v oupung "L B4

i
Bjes——|

gjnsdes

eldAes

—

‘umuoSoyore Uy ‘vouUNng 9 A

venter

(¥ Scanned with OKEN Scanner



F@[a - MiFigoﬂium |-

* A qavetophyle, shows a Sposophyte. attached o T4 .

N A Makwe Spomphute, chows Ahwce pants ) foot 5
W) seta and (i) capswte.

* Seba s long, slenden and twisted, Tt bemng o
Capsule. at +he, top -

% The  Spoyophyte s developed at the apex of the
Qﬂ(fweﬂmﬁq[ branch .

I‘Jﬂﬂ’df{fc"dﬁ““ B:? e abeve Said seasons, b qoren
Sheet sy an archugonium o%#mmia’

Funasiia — copeute '~

S L-S of pswle can be divided \ato +thiee regions -
) qpophj sis ;1) theca propert and iit) uppen ﬂegfcn,

* Apophysis 1s the bagal g -

S TRe epdamis in this Jegon i vendi lorted

de- e dhea prpen s Hhe fertila aegion.

Ian.nJ:%t‘c aHon ~

BAJ‘%'/LQ dpee Qadd ?ua_ﬂd‘n/'fj'u%fmﬂfm_t

& Los of Capouls of it

(¥ Scanned with OKEN Scanner



Practicals (0,5¢_Rotany NVP2EM) "ﬂ'ﬁ’ﬁ'”ﬂi”g 2

IBE Demonstration of culture and cultivation of Chiorelia

Chlorella is a type of green algae that is often cultivateq for jtg
nutritional  benefits, Including high protein  content, vitamins and
minerals.,

Materials Needed:

1. Chlorella starter culture
2. Cultivation vessels (such as glass or plastic containers)
3. Growth medium (water, nutrients)
4. Light.source (natural sunlight or artificial light)
5. Aeration system (optional, but beneficial)
6. Ph testing kit
Steps:

1. Prepare Cultivation Vessels:

Clean and sterilize the cultivation vessels to prevent contamination,
Choose a transparent container to allow light penetration.
2. Prepare Growth Medium:

.Mix water with appropriate nutrients. Chlorella typically requi
nutrients like nitrogen, phosphorus; potassium, and trace elements,

Adjust the pH of the medium to the optimal range for Chiorella growtt
(typically pH 6-8). '

3. Inoculate with Chlorella Starter Culture:

Add a small amount of Chlorella starter- culture to the prepared

growth medium. This can be obtained from a reliable source or
previous Chlorella culture.

4. Provide Light: ,
Place the cultivation vessels in an area with sufficient light. If using |
artificial light, ensure it - provides the necessary spectr_um for
photosynthesis. Maintain a light-dark cycle (e.g., 12 hours light, 12
hours dark). |
5. Maintain Temperature: |
Chlorella grows optimally at temperatures between 20-30°C (68-
86°F). Keep the cultivation vessels in this temperature range.
6. Aeration (Optional): - :
If possible, use an aeration system to provide additional oxygen 1@
the culture. This can enhance Chlorella growth. .
7. Monitor and Adjust: o g
Regularly check the pH of the growth medium and adjust d'ne_ﬁ::
Observe the color and density of the culture. Green color ind
healthy Chlorella.

. -
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F g Harvesting:
" Harvest Chlorella when the culture reaches the desired density,

" s can be done by filtration or centrifugation.
g, Drying and Processing: |
""" Dry the harvested Chlorella to reduce moisture content. This can be

done Using low-temperature drying methods. Process the dried Chlorella

* into various forms, such as powder or tablets.
e /,._—_- " . : L
¥ / ;-‘ Y, ' « N . ..__/
\\ !f\'_"!:‘: 4 ] jo-.-
™, pov. S

S

Y Identification of some algal products available in local market.
I_dentrfying algal products in the local market involves 2
mmbination of visual observation, reading product labels, and
sometimes conducting additional tests. Identification procedure is as

. Check the labels on packaged products for information on
poedients. Algal products may include seaweed, algae extracts, or
#2-based ingredients. Look for terms like *seaweed,* *algae,” or specific
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