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SYSTEMATIC POSITION:

Division: Psilophyta
Class : Psilotopsida
Order : Psilotales
Family : Psilotaceae
Genus : Psilotum

INTRODUCTION:

The genus Psilotum is distributed in tropical a
tropical regions
hemispheres. Some
for practical curiosi Species-

Psilotum nudum and PSMotum flaccidum. Th &
ight of 7 ‘m

epiphytic

f 4 Leafy
/' appendage f3
(Ligule)

N,

Shizome ‘\

A B Cc

b@dy is sp%phyte and iti% Psilotum nudum : A. A sporophyte plant,
N o) B. An enlarged part of stem showing scaly
= ‘N/cut'icle . apperﬁage;SJ.Afemle twig
& 2 ]_j:;;nms wrentié&"i. ngergrdund ®hizome and aeri
) hyphas ct shoot sys®EZrhe rifo nera
% outercotex @ Mycorrhizal fungus.

_ The rhizome is
ched body with
ce.

en, s#" nched,
angularg er iaffoular in
ultimate ’
d m T, al shoots b
1 remain irregular in

are

I .

- middle cortex Lare ere

r small, scale like leaves
istribution. The leaves

- inner cortex
ches bear sexual
.f ed synangia, each synangia
endodermis
,.] pericycle
A Va phloem ANATOMY OF RHIZOME:
Xylem T/S of rhizome shows the following regions like

epidermis, cortex and stele.
Epidermis is the outermost, continuous, with single
layer of cutinised cells.

TRANSVERSE SECTION OF RHIZOME
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Cortex is present below epidermis. It is divided into three regions — outer, middle and inner cortex. The
outer cortex is composed of parenchymatous cells with fungal association. Middle cortex is thick
composed of parenchymatous compactly
arranged cells with starch grains. The inner

‘ epidermis
cortex composed of oxidised products of / ~—"—————"= chlorenchyma

X 2
tannins called phlobaphene. /) . T ———-—~ N ——\_ sclerenchyma g
Stele is protostelic where the xylem is exarch 8

present at the centre surrounded by phloem and - perenciyme

single layered pericycle. . L_endodermis,
ANATOMY OF STEM: J / pith

T/S of aerial stem show lowing three

regions like epidermigg®0rtex an(Rgtele. phloem

Epidermis is the outerrost single layg ells.
The outer surface Wpidermal cells are
surrounded by thick cuti§e. Some sto
distributed here and thg
Cortex iglhresegt belg® the e

xylem

differegliated  1MO thre? Sidiria
chlorghchymatous, mi cle Cutict
and Ngper parenc ou B e e _’é.-" E:idifmis
innermostygortex r ‘ o FEEBhs coRBIEE
endodermis avinespa n st their !@QF%%Q%Q%G%@%%Qﬁ @é Chlorenchyma
radial walls ‘e TR ESTILLGHERBETE

offihe stem. At the basal

Stele is theinner

egion | iflosteligiprotostele, at middle
pgion it is si 0S ) i

egion it is prot@si8le.
he siphonostele

Sclerenchyma

B ato t
star shape exa%e : Parenchyma
between xWlem an@fend@germis. There is no
distinct peri@ycle i i i i
observed

ﬁ

Struc®yre of Synangia:
asexual \gporgeMPONCing .
present & the axil OfDbifi K o:&'-".-é;’g?}’:":‘é”;.;"."f Endodermis
terminal branches of ghoot sys i 1 Y\ RS ."‘..
covered by 3 — 5 layg¥ed jacket cells. .'E; BT YL Phicem
formed by fusion of thge sporangiaM®msigtino g"' ' “‘:‘
of three locules, wheMang numbgf’ of haploidd e:‘.. ; "',z Protoxylem
homospores are present. all cells have .““','.,. o ) SR
thickened considerably, except along onefl )P N R

. . . . .“.‘o ..
vertical line running from distal end to the .\ R P

B S Pe

base of each sporangium. These are the lines .... ~z; WY A
of dehiscence along which the synangium .“.’.‘:‘."1' Y ” s
opens. There is no true tapetum. The spores

are bean shaped with reticulate walls. _—
Sclerotic pith

TRANSVERSE SECTION OF AERIAL STEM SHOWING
ACTINOSTELE
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AN AP
9 Wil e
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¢ Y ey o
Yo G '. 2% % Y Wall of Sporangium
&7 P B
R B T y
b €9 2 SPORES
Y gy
v ¢
T.S OF MATURE SYNANGIUM WITH SPORES
Fig. 6. Psilotum. A. Aerial branch with synangia, = -

B. A single synangium.
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Lycopodium
STROBILUS

SYSTEMATIC POSITION:
Division: Lycophyta

Class : Eligulopsida
Order : Lycopodiales
Family : Lycopodiaceae
Genus : Lycopodium

RSN RS

S I

R
e

INTRODUCTION:

Lycopodium is also called b moss”. It ificludes
about 400 species. e impytant onesfare L.
phlegmaria, L. cernu§m, L. clavalige=#*Stlago, L.

complanatum. They arQ widely distributed over the
earth’s surface. Usually§ghey grow in c¥
gmaria

rich in humus and other gfanic m

is an epigMigform o

HABJT STRUCTUR ?
1 a perennial

. 1N re prostrate nd some ergct §
habit. ‘S 56 S, M § -
2. The maj#f pla igfSporo nd it is ated RS
into rodl. ste d ledVes. Leaf arrangement in Lycopodium:

3. Roots @re dighotomgusly branch&q which are developed B: L. refescens, C: L. volubile, D: L.
complanatum, E: L. cernuum

om basal f tHe stem in egect form and lower surface  ~_ " ——
in prostrate S. \.“ ' 6 - '.=‘\\
Stem s lon nddf and

; L.
: 4@2\)1 eeypto a certajn height m(ir.(-f-rm\d
branched at tegmningd regio ’i‘\ * waa ='l”l
5. The lefives a al§ simple, si g, eligulat spirally (o\ﬁ“umy arr

around@ — 1 . EQch leaf contains only midrib without lateral veins.
6. The spoge pro@g b shaped bodies
shoo

”trobili and develop
* Sz
ANAYOMY OF ROOT: _

T/S ofYgot showsgn epi
EpidernNg _igs®MgleNayere
Many of the epidermalge

. .. - Root hair
which lie in pairs. ABA B
Cortex is several layergll thick, the cells 0 ld| of Epiblema
the cortex usually conglsts of thick yfblgg cells and inner regigg Cortex
of cortex consists Bigthin wgfled loosel§ arranged gCells. Phioem
Endodermis separates the Cogleg’from the stel Xylem
Stele is thin, usually diarch Xylem present @ centre ar@@l it is 4
crescent shaped but in some species it apfeasssisisich in T/S OF ROOT

condition in some portions. Xylem surrounded by phloemanda ~ (DIAGRAMMATIC)
layer of pericycle.
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ANATOMY OF STEM:

T/S of stem is wavy in outline and shows the
following three regions called epidermis,
cortex and stele.

Epidermis is the outermost single layer of
cells with cutinised outer walls. Stomata are
present in the epidermis. Hence epidermis
isn’t continuous but interrupted.

Cortex is quite broad and is differentiated \
| . i c & Cortex

parenchymatous an
sclerenchymatous.
In L. clavataum, the out
inner cortex are scl
middle

¥ - Metaxylem
/ protostele
POy > Protoxylem

sile

TRANSVERSE SECTION OF ROOT
(Cellular)

d} . 1 L\
cartex is par({ igmt-m

TREmwHermo o floBrtex
Epidermis  WENS Of endodevifighfale cas

4

-5 ‘ an ma
PN
' "‘. e. Y Sclerids
"..‘.’.’§ Sclerenchyma
' "."
.“.“s ™ Cortox
3 Endedermis
Paricycle
\ Metaxylem .
Protoxylem P::::sm
Phioem Sclerids
T/S OF STEM oo
(A PORTION ENLARGED) T/S OF STEM \ gngodomis

(GROUND PLAN)
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ANATOMY OF LEAF:

1. The epidermis is single layered. The stomata are
equally distributed on both the sides.

2. The leaf has a single vascular strand which is
concentric with xylem in the centre and
surrounded by phloem.

3. The cells between the epidermis and the vascular Fig. 5. Lycopodium. Ts. leat.
strand  form  spongy  parenchyma___Q
cholerenchyma.

REPRODUCTIVE STRU RES:

Structure of strobilus: U 1s an asex¥gl sporega®ducing bod§gresent githe apex ofghe stem.
1. It consists of a numier of spirally arranged s ylls on central axis.
2. Each sporophyll bear§a single st ﬂﬁ ec&ra ium at axil onfitlorsal surface.
3. Insidegthe sporangym a n ploid homospores @ whicf\gre formed Qy meiotic
divigion.
4. Thffspore chamber is s@hnde ,in t layer is tapetu
Lo
P LS O
/7 L LA
/@ E AR =
namEmEg 2
waum
N I~y
1 *

A RA LBI
A: Lycopodium longitudinal section of terminal B AL

position of strobilus.
B: Sporophyll with sporangium of L. clavatum
C: sporophyll with sporangium of L. cernuum

~z
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Selaginella

SYSTEMATIC POSITION:
Division : Lycophyta

Class : Ligulopsida

Order : Selaginellales
Family : Selaginellaceae
Genus : Selaginella

ing leaf
nulos

n : |-<ra-
( - Sel
. spinulosa, S. rupestris, S. lepidophylla etc., usually tRgey aﬂistri

f igal hexe th i id with yhahitat.
orest 0 trg c :ntrles e ground |3Xm|d wit s/t}ﬁm\tat

ABIT STRU TT 1 L \\
Itis aslend

-

_Ial Y

adventitious

usly che®§ present at the
the rhlz_o;*e. | i
lon !

IS

they are raised at

stem.

4. Stem is soft, slen
and bears rhizop

5. Leaves are smal®
sessile, ovate and ligula

6. In homophyllous forms, leaves are only‘ A: Leaf with a
one type arranged spirally on stem. In

heterophyllous forms, the leaves are two

types arranged in four rows on stem. The

smaller two rows of leaves on dorsal side

and larger two rows of leaves arranged on

ventral side of stem.

ligule

ligular pit

ligule B: vertical section of Ligule

8
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ANATOMY OF THE ROOT: - epidermis

1. The section is almost circular in outline. e

2. The tissues are differentiated into epidermis, cortex and ' 1§\ hypodermis
stele.

3. The epidermis is single layered and its cells are
tangentially elongated. Few of these cells give rise to the
root hairs.

4. Cortex may either be made of parenchymatous (thin

walled) cells or the outer layer of cells

-root hair

endodermis

pericycle
phloem

metaxylem

NS
p rotoxy}em

exarch.
6. Endodermis is on
7. Pericycle is one to
8. Xylem forms only o
9. Phloem surrounds

Rhizgphore is positivel igfColourless, le W0 C f adventitious r@pts at
ips. sts of a single utinised epideMg and stele. Theg#Ortex
is di i er ous renchymatous : ei inner ayer is
i i here 2
thgl centre SL‘)unde B
@ -

the,following
e regions:

ermj
ox * Epidermis
stele.
Epidermis _is Sclerenchyma
a single |
of cells.
outer |
. Cortex
GROUND PLAN are cutinised.
~ ex is.u
present i itjs differ ek
into three”zones. Theyter z ists of 2-3
layers of sclerenchymaus cells i
zone consists of many gayers of parenc m.‘ Endodermis
cells. The cortex is se le by air
cavities because the ged
radially in air cavities an le. Metaxylem
The radially arranged endOdermis led
trabaculae. The stele is mono, di or polystg *Protoxylem

Each stele is haplostelic protostele. The xylem is .
. . TRANSVERSE SECTION OF
diarch and exarch. It is surrounded by phloem and RHIZOPHORE

a layer of pericycle. ( A SECTION ENLARGED)
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TRANSVERSE SECTION OF STEM
A. GROUND PLAN
B. ASECTOR ENLARGED
C. DEVELOPMENT OF TRABECULAE

{/ microsporangium
rmegasporangium

A B

Fig. 10. Selaginella. Adaxial views of sporophylls showing
sporangia; A. Megasporophyll, B. Microsporophyll.
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STRUCTURE OF STROBILUS:

1. Itis the fertile asexual spore producing body formed at the stem apex.

2. ltis quadrangular and consists of a number of spirally arranged sporophylls.

3. The sporophylls are two types namely: mega sporophylls and micro sporophylls.

4. The arrangement may vary from species to species. In some species, strobili may bear only one type
of sporophyll or both types.

5. Micro sporophylls consist of microsporangium on adaxial surface just near the axis region. Matured
microsporangia appear red or yellow in colour.

6. Microsporangium is oval shaped body bou layered wall and inner single layered tapetum.

At the centre it contains numerous small §aploid migrospores, which are formed from microspore
mother cell by meiosig N

7. Megasporophylls
megasporangium
just above the axi

short stalk.
Megagporangium i

microspores

# micro
sporangia

icrosporophylls

egasporophyll §

m

B\
regarded ! a

megaspore

Ll megasporangium §

ligule o A

T———strobilus axls —— ]

Fig. 11. Selaginella. L.s. strobilus showing different positions
in which megasporangia and microsporangia occur.

egasporangium

tapetum

L—megaspore

~wall layers

Fig. 12. Selaginella. L.s. megasporangium. Fig. 13. Selaginella. L.s. microsporangium.
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Marsilea

SYSTEMATIC POSITION:
Division : Filicophyta (Pterophyta)

Class : Leptosporangiopsida
Order : Marsiliales

Family : Marsiliaceae

Genus : Marsilea

INTRODUCTION:

Commonly known as “wate

xerophytic or extrem
represented by about

formed
oligie, compo
a long

Each leaf c

sclerenchyma

endodermis
pericycle
metaxylem

protoxylem

Fig. 3. Marsilea. T.s. root (a part cellular).
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orophyte and it ik
@, roots and

ender, bra

— Petiole

”_ Marsilea
or few are
| .

\x Sporocarp

—r |
7 Rhi,
TS

)

1 ,

%

Growing tip

Habit of Marsilea quadrifolia
~—T T

ed an n. S’ s
from lower surface at different nodal regions'®f rhizame.
und, alternately arranged on the upper surface fthﬁzom .
j four obovz’ml@!é% at itflape
AEEAR P m

pamEmEn z
1 /)
odies & :c‘i;: car

ANATO OF THE ROOT:
x 1. The he section appears @
§ 2. Th is single layeregfvi [ longated
% cel? = *

3. The tti)l(.cl uter and an inner cogtex.

The ou y a% bers geparated radial
g &Pe inner cortex has ei hgﬁe paregghymatous cells or some
E { S nﬂ r side maygbecome thick walled and
. dermis is single It is follgwed by one layered
1.

aller cells and forms two bands, one on either
side of the xylem mass.
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ANATOMY OF RHIZOME: " pith epidermis
T/S of rhizome shows the following three regions like
epidermis, cortex and stele.

Epidermis is a single layer with thick walled cells and
without any stomata.

Cortex is differentiated into outer, middle and inner
regions. In outer cortex there are 2 — 3 layered compactly
arranged outer parenchymatous cells and inner loosely

air chamber

septum
outer cortex

= middle cortex

L.inner cortex

N outer endodermis
-

arranged parenchyma cells with large air cham e oS O ~outer pereycle
The middle cortex consists of 2-3 layered gompactly e .\ outer phioem
arranged sclerenchyma ce inner cortex gonsists of -\ xylem
inner \ - inner phloem
endodermis inner pericycle

Fig. 4. Marsilea. T.s. rhizome (diagrammatic).

parenchyma

air
chamber

occupied by thi lled
ato {sclerenchyma

outer cortex

3
£
- c 8 parenchyma @
WS efollowm‘eglon %
8
g
£ outer
endodermis
outer »
pericycle I P T A pith
outer {H (sclerotic)
phloem £ D‘
) r
protoxylem (L SRS L
RN

ST AR
outer cortex 'I. -_‘.‘l"

- |
3
2
2
[+]
3

endodermis
air chamber inner phloem inner
pericycle
Z ) g;\nrgw:r?;tn?;t e JL Fig. 5. Marsilea. T.s. vxhizomc (a part cellular).
i) \%‘ ‘ M ro e inner
; = e%™s Tregion of th?é( i arranged
N percyte Kﬂw cells and€they contain starch and
phioem ) *The innermost layeRof cortex is endodermis
P and it enci

Stele tructure. V- Shaped
profoRy xyle entre and surrounded by
and a layer of pericycle. The two arms of V
TRANSVERSE SECTION OF PETIOLE (GROUND PLAN) arate and curve away from each other. The

protoxylem is present at either end of the arm of V and the metaylem is present at the middle of the arm.
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ANATOMY OF LEAFLET

1. The section shows an upper and lower epidermis,
mesophyll and a vascular bundle.

2. The stomata are found on both upper and lower
epidermis if the plant is terrestrial but they are found only
on upper epidermis if leaves float on water surface.

3. Mesophyll is differentiated into palisade and spongy

outer cortex

4. Palis@de is arranged in one layer near the upper

—upper
epidermis

.= palisade

e VY ey
O A spaces and i
)00 o oo «
TRANSVERSE SECTION OF PETIOLE (A SECTION ENLARGED) ae hym a.
4 .
s. Each bundleN@oncentric

S ded b
ST, UCTURES! STRUCTURE OF SPOROCARP: | L

od asexual spore, producing steucteire tubercles
talk.  AAEENN
. T L LN

pericycle
endodermis

- epidermis
Fig. 8. Marsilea. T.s. leaflet (a part cellular).

attached to t
Each sporo

d consists of
ridge like and
top a row

stalk bundie short™ stal
epidermis ]sporocarp and ar Id its side

hypodermis| wall
) producﬁ
gelatinous ring | produce microsporgs g e M
lateral branch | ABH

SOrus
indusium

lateral bundle

& O placental branch
e / placental bundle
< microsporangium  With palisade like cells. The gelatinous ring is visible at two

megasporangium  Sides as gelatinous mass.
There are two alternating rows of sori present. Each sorus
shows receptacle with single megasporangium at the apex and
two microsporangia at the base, these are surrounded by two

layered inducium.
Fig. 14. Marsilea. HL.s. sporocarp.
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V.T.S OF SPOROCARP:

It shows the following regions:
The outer region is the wall of the sporocarp and made of three
layers. The outermost layer is epidermis and innermost layer
is a two layer of hypodermis- consists of palisade like cells;
the vascular bundle present at the dorsal end of sporocarp and
extending to ventral end. The gelatinous ring is visible at two
sides below the wall. The two sori are appeari red
W|th inducium and the inner side attached t the plac taI

ne of se either

If the‘tlon is
a ia arg the
@ian U only

in few (6-12) ro

or mega spora%

edian, th y
section is 9
microspor

sporocarp wall
gelatinous ring

stalk bundle

Y~ dorsal bundle
gelatinous ring

L epidermis }

rocarp
wall

hypodermis

8

w
microsporangium

megasporangium
indusium
SOrus

placental branch

placental bundle
lateral bundle

gelatinous ring

Fig. 11. Marsilea. V.T.s. sporocarp.

\
sporocarp wall

gelatinous ring

indusium
megasporangium

SOfus

cut lateral bundle

Fig. 12. Marsileal. V.L.s. sporocarp showing microsporangia. J.l. Fig. 13. Marsilea. V.L.s. sporocarp showing megasporangia.

\Y
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PALEOBOTANY

Rhynia

» Class : Psilophytopsida
» Order : Psilophytales
» Family : Rhyniaceae

» Genus : Rhynia

INTRODUCTION:

1. Rhyniais a fossil member
discovered from Rhynig
Aberdeenshire of g€0tland, b
The two species Rnajor, abou®

gwynne-vaughani, agout 20 cms in emlvgmd
station, were well pr@served, h d

are wghlgknown.
3. Theplant gl swan@
HABM@ STRUCTURE;

The plagg body Rhyni
subterrancy, cyli
and uprightly dic
gradually @@peri
many advdntitio

ot found living

idston ag

shes

\

A

Transver sec@ (RS.) of Aerial shoqt_anql:\

Rhizome: Apatomg e aerial shoots andd

Y,

are almogsigSimilar ¥and w internally diffgre
into egermis, corte*d ! N / ~
Epi®&rmis: ‘ 4

interrupte® at certainYglaces ta but stomata
were absent in rhizome.
Cortex:
Epidermis was followgt by cortex differentiated
into outer cortex and fyger cortexgf he outercRrtex was
only 1-4 cells thick, alled and§ without
intercellular spaces. The inner cortex is composed of
spherical shaped loosely arranged parenchymat
and its cells had chloroplast. It is thought that this was
the chief photosynthetic region of the plant. The
endodermis and pericycle layers were absent.

Stele:

the presefit age),
ergeds (or uppgf Devoniangera) in
Lang in 19
B-50 cms in height and R

e aerial shoots.

It was eouter-mstsur@ ing | It was oneléell
thick angcoyese® dNthin ¢ vIn aeria {f W:
8
A . @,
BAIL i
2

sporangia

aerial shoot

t this

tg&

rhizoids

A

ani

A: Habit of Rhynia.major,
B: Habit of Rhynia gwynnevaughni

P L L L4
IZerial shoots.
Y

i gly%‘(gs;;;om of
epidermis

\\uwryw/
cuticle

inner cortex outer cortex

stoma

82

Gzan®So—g

phioem

xylem

A: T/S of Rhizome or Stem

The centre of the aerial shoot/rhizome was occupied by stele. The stele was a protostele (haplostele). The
xylem was made up of annular tracheids and there were no sieve plates in phloem.

Reproductive Structures of Rhynia:
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The sporangia was nearly oblong in shape, broad at the base and pointed at the apex. They were 12 mm
long and 4 mm in breadth in R. major and 4 mm long and 1 mm broad in R. gwynne - vaughani.

A longitudinal section (L.S.) of sporangium shows that it had a five cells thick wall. The outermost layer
was 1 cell thick cuticularized epidermis. It was followed by 3 cells thick middle layers of thin walled cells.
The inner-most layer was 1 cell thick tapetum. The wall was surrounding a spacious sporangial cavity
which was without columella and contained large number of spores. The spores were of same size and
measured upto 60 [ in diameter.

It means that Rhynia was homosporous. In many specimens the sporangium contained tetrahedral tetrads
of spores which suggest that they
were formed by reduction division
and the plant beari
represented the
generation.

D

Cc
Fig. 3 (A-D) Rhynia. Sporangia and spores A. L. S. of sporanglum of R. major,
B. LS. of sporanglum of R. gwynne-vaughani, C. Sporetetrad, D. Spore

A
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Cycadeoidea

» Class : Cycadopsida

» Order :Cycadeoideales i = :
» Family : Cycadeoideaceae = iz, S, TN
' Sl AN Ui

> Genus : Cycadeoidea e
LIy i

INTRODUCTION:

were also

The plant Cycadeoidales
Bennettitales. The name
J. Bennet, a British
were abundant in the i i they were a

out, _ v
sphegifal to Sub-Sphe@ anched or | External features of Cycadeoidea dacotensis
bran .

The trunk man i ] le com 0
compound Javes pr 1o many el vein
ANATOMY OF{EYC :

Foliage he stem w

P
Leaves - :
e Zgaegine. |

0
0

.

o

\_2 n ry distinc.t Th
i v A !
D\\\,,: ”Efi‘: parenthymatous a
- 5
) y |

Z

ambium as clearly visible.
A leaf trac@developed singly from

(A—B). Cycadeoidea sp. A. T.S. stem showing primary structure; B. Tangential section of a trunk. *
Bl P T Y L

the primary vascular
LEAVES OF Cycad
The leaves in Cycadeoide
bundles in petiole and
around it.

The plant Cycadeoidea was bisporangiate. Sporophylls were borne at the axillary position on the tip of
the stalk or peduncle (known as dwarf branches). Sporophylls were completely surrounded by the
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imbricately arranged branches. The Culicle
sporophylls  were of two types: ;
microsporophylls arranged whorlly below
the megasporophylls. The sterile bracts
were present between micro and mega
sporophylls.

Each microsporophyll had a simple stalk
and twenty slender pinnae, they were g G N
arranged in two rows. Sporangia were a- L ‘@”5:-’%%".50&“5 éﬁ
present on under surfa pinnae.  gige UGG QQE&.?;’&?M‘

Each sporangium h .
Micro sporophylls
present in folded condit
and then they became el

two poll ower ‘Spongy
stamens Were Epidermis parenchyma
Cycadeoidea: T.S THROUGH THE PINNULE

in young sta K 0& R
ed"
mral mega sporo

|
Stoma Phloem  Xylem g, ndle Sheath

Expanded
microsporophyll

Immature

¥, microsporophyll AR
V71 LA

EE BB

yaEmEn [ ]|

amEy
\‘\:\‘ 174

S\

Apical portion with expanded and curved Be
microsporophylls; the conical axis LLL
possesses female reproductive structures.

V4

19

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




Pentoxylon

» Genus : Pentoxylon

INTRODUCTION:

The pentoxylales are a group of seed
plants that lived during middle to late
Mesozoic period. Stems, leaves and
male and female reproductive organs of
this group have been descris®g under
following names:
Stems: Pentoxylon an8Nipanioxy|®g
Leaves: Nipaniophyllu
Pollen-bearing organs: nia q
Seed-bearing organs: CggRoconites.

They haggfeqg narroyfeaves m

in a chracteristiodfive wi

(pentg@™ xylon) around ée

Lateral shoot
Stem

megagametophyte
L.5s OF OVULE

Pentaxylon sahnii:

HABIT:
The plant fas pr y sma stem wa
dimorphic# Lon ere c spirally
arrangediCale, feljagegoases and terminally located reproductive
rgans. i
) . . yam
eaves were thicks, si A#’ ad d|plox>¢leaf trace,ﬁ.c‘
ossessed open WeAati € al stem revealed five topsip@l
balos which wergs cl diceteth The *entoxmi
sahnii attafined a f'to2 cm. Ea had its own=s

cambium. §he c@u as uniformly active in_the young stems,
but at matul§ty moﬁco ary tissue develope
and thus tg#Secon

Primagg®phloem anmma rds outer an ne*es of the Sagbium,
resp&tively. The wo i tracheids.
OvuleQwere sessile.

FemaleNeprogietv O i ' #®ting of @ses geds agiched to
central re®®tacle and w of ing#ument g them.

Fig. 7.1. Pentoxylon sahnii. T.S. stele.
the centre, (after Sahni)

T

Male reproductive organgor micr:

"s.form w orﬂm ed microgporangiophores.
The micro-sporangiophgfes were fuse A/ ﬁl ucture.
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http://cdn.biologydiscussion.com/wp-content/uploads/2016/02/clip_image002-140.jpg

ENVIRONMENTAL BIOLOGY

Ecological Adaptations in Plants:

>

wNE D>

Xerophytic Adaptations:
Plants, which are growing in dry habitat are called xerophytes. They show some adaptations to live in
xeric conditions.

. Nerium- is a non-succulent xerophytic shrub. It allows the following xerophytic adaptations:

Well-developed root system.

Leaves are narrow, thick, and leathery wit
The T/S of leaf shows
Sunken stomata li

coated with thick cuticle.

\”
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Casuarina- is a perennial terrestrial non succulent xerophytic tree shows the following xerophytic
adaptations:

The stem are modified into needle like long, cylindrical, green photosynthetic structures called
phylloclades.

Leaves are modified into small whorlly arranged membranous scales to reduce the rate of transpiration.
The T/S of stem shows thick cutinised epidermis, well developed sclerenchymatous hypodermis and
a ring of vascular bundles.

The sunken stomata lined with hairs are pr a groove of stem.

BRANCH
STEM
LEAVES A - -
I A igamen 1 el
T/S OF Casuarina STEM (Ground Plan)

A\ 0 B el =
/ /4
N S | e
Cuticle
Epidermis
Hypodermis

Epidermal hair

Outer cortex
Stomata

Phloem
Xylem

Inner cortex
Endodermis
Pericycle
Phloem

T/S OF Casuarina STEM
(A Portion Enlarged)
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» Hydrophytic Adaptations:

The plants growing in water are called hydrophytes.

Jussiaea-

It is a free floating hydrophytic plant showing the following adaptations-

1. The root system is poorly developed, root hairs and root caps are present.

2. Balloon like floating roots are developed fr ing stem. They help in floating of stem on the
surface of water.

3. The T/S of stem shows i i iti veloped aerenchyma

tissue with large aj i i i

respiration.

Stomata is absent.

o~

Spongy Aerial

A\
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» Halophytic Adaptations:

The plants growing in saline habitat
(near sea shores) are called halophytes.
In this place salts of NaCl, MgSO4 and
MgCl. are abundant. In order to survive
they develop structural and physiological
adaptations.

They come above sali
soil and develop lentic

water logged
pores

@chy
radj

d cork

bund)gs are present instgad
Vivipa conditio@

Fig. 8.6 : T.S. through Pneumatophore of
Rhizophora
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» Epiphytic Adaptations (AEROPHYTES):

Plants which are growing on tree trunks of another plant without
deriving nourishment from them are called epiphytes. They take
support and shelter to get sunlight. Grows in places with regular rainfall
and with more atmospheric humidity ex: Tropical rainforests.

Vanda is an epiphytic orchid plant. It shows the following epiphytic
adaptations-

1. Roots and stem are well
EPIPHYTIC

hanging roots and clj . Clingi / (HANGING)
. ROOTS

Fig. 5.21. Vanda showing thicker
epiphytic roots, and narrow clinging

2. ﬁom Iti&ere water and absorbing roots.
3. IS sin ith thic

4,

5.

6.

LIMITING LAYER

exodcrmus ‘ \\\‘\“‘
_cortex / \ \\‘ ‘\l
endodermis ‘ VELARER ‘\\‘@g‘,\%}\’ C
pericycle : ‘@@W‘ '%t‘
xylem EXODERMIS 5 "»; 5 .0‘0.:‘:.:’.'50

phioem PASSAGE CELL

AIR CHAMBER
- e ENDODERMIS
T.S OF HANGING ROOT \ PERICYCLE
(Ground Plan) SCLERENCHYMA
~ay AB PHLOEM
d METAXYLEM

PROTOXYLEM
PITH

PASSAGE CELL

T.S OF HANGING ROOT
(A Portion Enlarged)
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» Parasitic Adaptations:

The plants which capture their nutritional requirements and support (completely dependent) on the living host plant
are called parasites.

Cuscuta is a total stem parasite. It has yellow thread like branched stem. It twines around the stem of host plants.
It shows the following adaptations-

1. It has reduced leaves and no roots (growing in
2. Thestemis yellow in colour
3. Haustoria are button lik

host plant.

host plant body called haustoria.
from vascular tissue of the

A RS
/1;l [~} \\\
1 L\
TTLLLL

wmny
-7

e

2 (ARSI R
Cuscuta reflexa TWINING (gi'i?f'{}i);-”éb’%"fi §J ——— PARASITE
ON THE HOST STBY e E—

e XYLEM OF PARASITE

PHLOEM OF HOST

XYLEM OF HOSTY

Fig. 5.20. Haustorial connection between Cuscuta and host.
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ESTIMATION OF CHLORINITY OF WATER SAMPLE -BY HARVEY’S METHOD
AIM: To estimate the chloride content of water sample.

INTRODUCTION: Chlorides are widely distributed as salts of calcium, sodium and potassium in water
and wastewater. Chlorides associated with sodium exert salty taste. Magnesium chloride in water
generates hydrochloric acid which is highly corrosive and creates problems in boilers.

REQUIREMENTS: Pipette, Beaker, Conical Flask, Burette, Stand, Silver nitrate solution (0.005N), 2%
Potassium Chromate indicator.

PRINCIPLE: The silverg ion is ti i i Qide. During the titration,

The indicator (potassiu
excess silver ions. In the

his staQg

§acte a

ABULATIO AN
Burette AEE BB
Conical Flas T4 = ::’I

agicator used \uu
At 7

AVERAGE

CALCULATIONS:
O00000000 00 0odos 0 000, 00 0odop (0000000 oooooyoooooo

O ooooo ooooon

Preparation of 0.005 N AgNO3z = Dissolve 0.8494 g of AgNOz in 1000ml distilled water and store in
brown bottle (wt. / litre = normality x equivalent weight i.e. 0.005 x 169.88= 0.8494q)
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Preparation of 2% K>Cr.O7 = Dissolve 2gm of K>Cr207 in 100ml distilled water.
ESTIMATION OF DISSOLVED OXYGEN IN A WATER SAMPLE

- BY MODIFIED WINKLER’S METHOD
AIM: To estimate the amount of dissolved oxygen in a given water sample.

INTRODUCTION:

Dissolved oxygen is the amount of gaseous oxygen (O) dissolved in the water. The presence of dissolved
oxygen in water may be mainly attributed to tvijiS"F"ER@™@na: Atmospheric diffusion and Photosynthetic
activity of aquatic autotrophsgDissolved oxy@len in the §vater gets depleted by organic and inorganic
enrichment from externglg®®Urc& Organic pofjutants othdkwise called g8 gen demanding waste and
oxidizing inorganic sufStances, sU8R as WH:s levels callmgguse thegdxygen drOfin due course of time.
Since oxygen is the bes@requirement¥or biological oxidation, its cOMiinuously util@ed by microorganisms

and may soon get deplet®d and being an %bM on R
REQUIENENTS gReagen 0m| 3 ipettes, _BaMRite stand,
Toog . AlkaN@®Todine §plution,

Conicgltlask, LTOWE proof
Con 2S04, 1% Starc ESO tio

[14) when'gided to t llow! iodi I ini 1) forms

a precipitatgfof m noug part : ifo manganic
hydroxide @y ox disgblved in wa samp idi i A droXyde oxidises
KI and rel®ases I>. Mumber of I, molecules released is equal to oxygen m ecubores it in water
4+ KOH M H

3H280@Mn D H)%SO4 +

PROCED REm
ample in a reagent bottleadd 1 ml MnSOsand 1 ml a

1. Take 10@ ml o@ter
the moutQ of re t b&tle with stopper an in dark chamber for

L TS

/llll‘\\
.lll\
O + Iz+mmIlll

waum ) /4
\\‘I"/

=\

Iin@iine 0 it. Close

minuges or till the

formagigh of white

2. RggfOve the bottl s er and add con 2804 to disSekye the
pr&gipitate. Then soluti@a, i [ int llow colo

3. Tak&§10 ml ofgglden 20 ion-tfira conicaljde wp of 2% freshly gfepared
starch\s@#lion a%an i i this affainst WLl sodium

thiosulphate solutionVg rles

TABULATION:

BURETTE READING
FINALREADING
INITIAL READING

[2S03
AVERAGE

28
RANJITH KUMAR H T, ASSISTANT PROFESSOR, DEPARTMENT OF BOTANY B G S SCIENCE ACADEMY & RESEARCH CENTRE




CALCULATIONS:

1. 1 ml of NaxS»0sis capable to absorb 8 mg of Oz from the sample.
2. 1 ml of 0.1 N Na2S203= 0.8 mg of Oa.
3. 1 ml of 0.01N NazS203= 0.08 mg of Oo.
02
5. 10 ml of water sample contains y mg of O

1. e 10 g of Mnsm' Wf&er.
2. gtve 150 N inq d maké&gp the volume to 1000ml.
3. 7S 5 m in 1000 of disti l%r

Wt 0 i :

A RS
/1 1L\
(EEBRW

uamEn mil
wammey/
\\awry7

gy~
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FORESTS OF KARNATAKA

[12 (or 20% of Karnataka’s geographic) area is covered by forests. The forests are classified as reserved
[12), protected (3,932 k[12), unclosed (5,748 k[12), village/24kl[12 and private (309 k(12) forests. The
percentage of forests area to geographical area in the state is less than the all India average of about 23%
and 33% prescribed in the National Forest Policy. The area under protected forests in the neighbouring
[12 (9% of the total area of the country), Maharashtra 54,000k[12(8%) , Tamil Nadu 22, 000k[J2( 3%) and
12(2%).

Karnataka is known for its valuable timbers from the effergreen forests in the Western Ghats region,
notably Teak and RosewoQgftNg richly ornat@panels of Which adorn th@gutiful chambers of the two
houses of Karnataka |g#fSlature.

Karnataka is one suchWgtate where Tt has magnificent forests in Thdia. From

Western Ghats to scrub 8§ thorny forests

1. EVERGREEN AMD SE

An glergreomdgfest is iSLiag : NLpiefT grecq foliage

al@year round and ¢ : nsitional stage DRiween
ergreen and mm@t' reen trees mixeg@with

deciowgus havin I t buttresgg® trunks,

thicker ghd r

4 “—|op parivflora,

ergre ; Riag

region of C |va oggeiand North Kanar
varies |nch 2. s)
\\‘lllll
’. nd in Mts of MYABYEZA0 Hagban ﬂt pargge

centralfparts hikamagaluru, Shivamogga, South and North Kanara digifictg¥ihe anguial rainfall

varies figm 6 ao . o a
ate rai*and temperatuf® and

2. M@#FST DECI : \
located ibe ar‘nat have mog

emperate deci

witg cold winters. Th Rical monsodILforests in aes® wher @amount of annualgainfall
C, aRgd huftit o~ petlr alor@stern OGS thefVestern
Ghats, north easteMyparts. ctona grandis) are co y the g#ost significalt species;
Bly wetter 4 A ula Eg: T&minalia, Lagerstroemia,
ectona and Ano g e type of forests ¢ found in Dharawada,
umkur and42cMee districts. Angua | varies frofg 30 — 60 inches.

e evergreen forests of

occupying the relati
Pterocarpus, Xylia
Belgaum, Hassan

3. DRY DECIDUOUS FOR§STS:

The tropical deciduous forests shed leav@sme December (in Northern Hemisphere) as water
becomes scarce. This type is degraded version of the moist deciduous. It occupies a vast area of the
country between moist deciduous (in the East) and tropical thorn (in the west) forests. Eg: Acacia,
Hardwickia, Neem, Pongamia, Soymida, Santalum album, Ficus etc.,

4. SCRUB AND THORNY FORESTS:

These forests are confined to areas where the rainfall is very low. Here due to paucity of rainfall the
trees are stunted with large patches of coarse grasses. The typical vegetation consists of widely spaced
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Acacias, Euphorbias including the typical spiny and thorny varieties and clumps of wild palms here
and there. EQ: Acacia species, Balanites roxburghii, Cordia myxa, Capparis spp, Prosopis spp,
Azadirachta indica, Cassia fistula, Diospyros chloroxylon, Carissa carandas and Phoenix sylvestris
etc. This type of forest is found in Chitradurga, Bellary, Raichur, Gulbarga, Bijapura and Bidar district.
Annual rainfall less than 25 inches.

5. GRASSLAND:

These forests are mainly grass lands and . Whe favourable conditions for development of a
stable grassland are freg#ogt rai ici . gl rainfall observed ranges
between 25 to 80 ¢g

6. SACRED GROV

They are communi

| nked fWEMX:tI

.Q in sizeSgpd vegetation. They are
ataka® B are very
gicina ndem . g

/I‘ TS

/1 1L\

\\uwry

u g
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Phytogeography Regions of India

A phytogeographical region is defined as an area of uniform climatic conditions and having a distinctly
recognisable type of vegetation. According to D. Chattarjee (1962), India can be divided into nine
phytogeographical regions.

1. Western Himalayas

This region comprises north and south Kashgwe=mewsgf Punjab and Kumaon region of Uttaranchal.
Average annual rainfall in the region is 100-20Qcm. The rdgion is wet in outer southern ranges and slightly
dry in the inner areas. At s@hNltitudes, snoviifall occursfluring wintegg” Tag region is subdivided into
three zones.

1. Submontane (I&ver, troplcal and sub I) zone: This zone incl

regions of SiwalilHi m&) 00 m altitud
of the zone is gg¥und 100 egetatlon consist gpical d

jne amgytropg€al mois
emperate*(mont

1500 and 3500 p» The
altitude. The i
forasts.

Alpi#le zo
andétlim

a ternan

his region ext
an in western
& The
greater geferal s
Himalayas\T his

1. pmontane (lowe
e 1850 m alglide.
subtropical broa n@/

2. Y emperatga(mo

es outer Himalayas i.e.
I Average annual rainfall
evergreen, subtropical

ayas b@fWeen the &ftitudes
m and is drier at\jigher
alayan dry teggferate

fall

very scanty

ven¥ cool and

)

(‘. The

s Q /,;':'.‘:\\

@dxqrofn east of Neépal up to Ar @&) rmer and wette
-:\Qn’ st hlg in the wester
.’ ‘\ |ons re

I
0 regighshaving
r n in #he western

Bhills up to
egetation comajsts of

00 m
Bsts with

" an Mythe 2gets con5| ical pe Q
oaks and Rhodd¥gndro nd conlfers at higher
3. Alpine zone: Thif zone exte HBK@[T‘} he climafis very cool and dry. The

vegetation consjgts of alpine forests.

m algitude, abo

3. Indus plain

This region comprises a part of Punjab, Delhl} Rajastharlj a part of Gujarat and Cutch. The climate has
very dry and hot summers alternating with dry nters. The annual rainfall is generally less than
70 cm and may be 10-15 cm in some areas. Most of the region is desert today though it had dense forests
about 2000 years ago that were destroyed due to biotic factors particularly extensive cattle grazing. The
vegetation today consists of tropical thorn forests and grasslands in some areas.

4. Gangetic plain
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This region covers part of Delhi, Uttar Pradesh, Bihar, West Bengal and part of Orissa. Average annual
rainfall ranges from 50 cm to 150 cm from east to west. The vegetation consists of tropical moist deciduous
forests, dry deciduous forests, thorn forests and mangrove forests.

5. Assam
The region covers most of the Assam. The climate is characterized by very high temperature and rainfall.

The vegetation consists of tropical evergreen and wet temperate forests in the lower plains while hilly
tracts up to 1700 m altitude have subtropical pi

6. Central India

This region comprisesYart of Orissciyp®8nya Pradesh, Vindhya . The areas are mostly
hilly with some place§jat 500-700 m altitu s 100-170 cm. Biotic

average annual rainfall
disturbances are very coMymon in th|5ﬁﬂ'ﬂlt 1zﬁon of forestgiinto thorny forests in the

gfon and Gujr,

open area,The vegetatigf consists moist deciduous iefly SalNggrests in area of annual
rainfall g ] and mi Iduou sl 125- i

Bt Tores ) are present in Nilgiri wh|Ie mangrove fg@g@\are fougd i

n the coasts. V71 LA
L an

pamman
waumey/
aussy
insular India from southern Madhya Prag

infall in the region is abg
p forests.

8. Deccan

esh 0 Kghyakumari
1 . The vegetation

excluding
consists of t

very higRis nda |nfaII e Ve PRPEONSIStS of ; gen, semi-

evergreen and deciduo orest ‘e
ABALLY
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A AN

|y ]
India's forest cover LEGENDS
W Very dense forest

B Mod. dense forest

o
) b " JAMMU & KASHMIR E ?’”2 forest
PUNJAB — o 22539 (2) al
1764 (100) s [ Non-forest
Numbevs represent curent
HIMACHAL PRADESH forest cover in km?®
14679 (11) Bracket reprasent change in
f;‘:&';D'GAR“ farest cover from 2009 in k'
UTTARAKHAND
HARYANA 24496 (1)
‘ 1608 (14) SIKKIM  ARUNACHAL PRADESH
3359 (0 67410 (-74)
DELHI TTAR PRADESH © - ASSAM

176 (0) 14338 (-3) “aae [g2- 27673 (-19)

JHARKHAND .

RAJASTHAN :
16087 (51) . 22977 (83) o :;;Eg??:ﬁm
GUIRAT .
r : .- NAGALAND
w1y i ® g o PR 11 ae)
TR L& TRIPURA A :“7‘32;”3:,0,

" 17977 (8) 24

" — MIZORAM

P c 19117 (-66)
WEST BENGAL

12995 (1)

MADHYA PRADESH
77700 (0)

DADRA & NAGAR HAVEL

211 (0)
DAMAN & DIU
61 CHHATTISGARH
55674 (-4)
MAHARASHTRA
E0645.-0) ODISHA
p— 48303 (48)
2213 (7} ANDHRA PRADESH
KARNATAKA 46389 (-281)
‘ 36194 (4)
KERALA — ’
17300 {-24) PUDUCHERRY
50 {0) A
& T ANDMAN’& NICOBAR
LAKSHADWEEP TAMIL NADU 6734 (62)
23625 (74)

27,(1)

Source. India State of Fosest Rapost-2011
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SOIL ANALYSIS

Determination of pH of Soil
Aim: To Determine pH of Soil
Requirements: soil, pH paper, pH universal indicator, beaker, glass rod et.

Preparation of Soil:

e 20 g of soil was weighed and transferred into 100 mL beaker.

ample g using a
poulfa few drops*ef the universal indicator sol

A RS
colourde\ﬁped in the tesEtEIES

L\
Now comthe the test tube with th({ﬁﬁrﬁnlou sha

colour pH ¢ OFTA val wammey/
3 \\awry7

| d - o 7

Precautions:

e Use only the standard colour pH chart supplied with the pH paper for assessing the pH value.

e Keep the pH strips away from chemical fumes.

e Either use fresh fine dropper or glass rod for each different sample, or wash the dropper or glass rod
well with water every time.

38

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




e To correctly view the colour produced on the pH paper, keep the pH paper on a white tile while
performing the experiment.

» Determination of Porosity, Water Holding Capacity and Adsorptivity of soil:

Experiment:

100g each of dry sand, dry silt (from river bed) and dry clay is taken. Three funnels having folded filter
papers are separately filled with three types of s@ils100.m| of distilled water coloured with safranin are
slowly poured in each type of soil and allowed§io drain ouf through the stem of the funnel. The drainage
is collected in beakers and

Observation:

It is seen that the collecl@d volume of water |§mycas of sandy, less in silty@and least in case of

clayey 30|Is The filtered Yyater sho olour upto g
gfminim eyson The claysona imu

The expaiy l jng capacity anc
ding

/I‘ TS

/1 1L\
AEEBR

Xperiment
hree cyhndnc%ass ubes<QF_thes sion ong and 2“1!&@5} are akead open end of
plu w cott ed soiway, sﬂ\&ﬂgﬁ are kel
~ mlfpacked upto certain height by moderate tabbmg Tubeglare

& Mping water so that the pI!ijed\end dips in water.
s*[hrou ilin tf ‘ éffuses upwarggfa

Watg#Qradually rise es

pen the% icles of Cla%
greater reS|stance to floy of water and n

: and minimum adheswe foug

case of san@
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» Determining soil texture by three methods:
Objective:

The purpose of this lab activity is to determine the amount of clay, silt and sand particles in a given soil.
Soil class will be determined, based on the USDA soil survey manual.

Introduction and background:

The amount of sand, silt and clay ultimately makgas i the class of the soil. To determine the class type
of an unknown soil we will have to determine fine ratio of§and, silt and clay particles in a specific
volume of soil. Soil particlegs#r@categorised ifio groups agcording to si

Clay = less than 0.002nm, Silt = (%02 {g@«88fnm

Sand = 0.06 to 2.0mm RGravel = greater thaMY
We will be using compggftive vol mine the * 'Eparticles, aased upon the fact that

different@iZ8gf pariles wil of so

Methgd i: ?
Q>

marlg@d 15 ml in
the soil aMkeliminate

Mate - 0
e Tube rfck e
trifuge tu AR
71 LA\
-ca A AEE BB
puEE ::}
waumw
Proceatrg- m v \‘\\“’”/l/
centg#lge tube A. Jap tRg
the s@ mixed Wgth the

e Plastic sgand
opper to fjrthe ca
Soil dispersifig.age
1. Label tRe cen@ e Qpes A, Band C.
i large air pockg§. Add
5. Remove the stopperand plz% e tube in the st @g secoglls. The time is critical. If
you allow more thagf 30 seconds to hﬂh allow the tubg to stand for another 30

e 350 gl gragluated gfntrifuge tuBgs
Soil
2. Break U@ the intojindividual particle bsoil to the level offfthe
3. AYd 1 ml of the soil diSpersindtagent (Calgon) adgPlap water to the level of 45 #l.
4. Pla% the stop@R firm &etub. Ji #Ke the r 2 — gwgin. makgfsure all

seconds.

6. Carefully pour algthe solutigg’from Tl gentrifuge tUFE A intoQentrifuge tgve B( leaving the soil
particles that settled o8 tly tap tube @ on the tallfe to level th&goi in the tube and return to
the stand.

7. Allow tube B to stand undisturbed for 30 nikaiessssdsific end of the 30 minute standing time, carefully

pour the solution from centrifuge tube B into centrifuge tube C ( Again leaving the particles that
settled).’
8. Read the volume of soil particles, as accurately as possible, for tubes A and B. Record the data.

Data:
Volume of Soil sample: 15.0ml
Particles in tube A: ml
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Particles in tube B: ml
Calculations:

The mineral particles in separation tube A are sand. They are the largest and heaviest particles. Therefore,
they settle out first. The particles in separation tube B are silt. Since they are lighter than sand, they take
longer to settle out.

The particles remaining in the final tube are cla ay particles swell when placed in water, and they tend
to remain in water. This tube is not an accurate ghdication @f the amount of clay in the sample. The amount
of clay is more accurately dgg@®pined mathemgtically.

10. Calculate the percen
Volurge in tube B (5

A anﬁth the rest silt.

/ %Z)elow.

iRwith @[o 2% clay, 28 % to 50% silt.and Iess than 52% sand.

oo | that%tam 5

7% clay.
45% sand.

Method ii:
Materials —

e 100ml graduatede
e Rubber stopper that fi
e 5% Calgon solution

e Soil samples

Procedure:

1. Add approximately 50 ml of soil to the graduated cylinder, and fill with Calgon solution to the 100 ml
mark. Mix well and allow to stand for 15 minutes.

2. Secure the stopper in the graduated cylinder and holding a finger over the stopper, shake by inverting
for 5 to 10 minutes. Allow to stand undisturbed for 24 hours.
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3. You will be able to see the lines that divide the sand, silt and clay columns. The sand will be at the
bottom, the silt in the middle and the clay on top. Read and record as data: the top of the sand column(
also the bottom of the silt column), the top of the silt column ( also the bottom of the clay column),
and the top of the clay column (also the total volume)

Data:

Volume at the top of sand column: ___ ml
(Also represents the bottom of the silt column)
Volume at the top of the silt column: __ ml

(Also represents the bottom gjsthe clay colum

(Also represents the t&a

Calculations:
4. Calculate the percent®f sand in ﬁMY &
Volurg ) Olume times 100=

Volume at t of siltc R
Volume of =__ %gleyammnl
wammey/

awry .
e texture Okyeur soil s;

Place your soil sample into sieve number 1 and shake it into sieve number 2 for two minutes.

4. Place whatever soil is left in sieve number 1 onto the weighing paper. Find the mass and record it on
the DATA TABLE as mass of sand particles and weighing paper.

5. Shake sieve number 2 into sieve number 3 for two minutes.

6. Place whatever soil is left in sieve number 2 onto the weighing paper. Find the mass and record it on
the DATA TABLE as mass of silt particles and weighing paper.
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7. Place whatever soil is left sieve number 3 onto the weighing paper. Find the mass and record it on
the DATA TABLE as mass of clay particles and weighing paper.
Data:
Mass of weighing paper: __ ¢
Total mass of sample: 100g
Mass of sand particles and weighing paper: __ g
Mass of silt particles and weighing paper: _ ¢
Mass of clay particles and weighing papeL

Calculations:

agrer= mass of sand

ass of
%Clay

/I‘ TS

/78 E RO\
AEEBRRWN
pEEmEn

amEy
‘\:\‘I'I/

u g
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STUDY OF PLANT POPULATION FREQUENCY BY QUADRAT METHOD

Aim:

Our aim is to study the plant population frequency by quadrat method.

Theory:

In ecology it is useful to know the frequency of certain plant species in a certain place, or at a certain time.
Frequency can be defined as the degree of unifoumibeafile occurrence of individuals of a species within
a plant community. However, finding the frequghcy of plaft species is very difficult for a large populations
or extensive habitats. A widgsed method f@F plant freqliency sampling” Mgy quadrat method.
Quadrat Method:

Scientists usually calculge the plant populati ng the quadrat met

plot of a specific size used§for the st w a&1 Quadrat re used in many different
scientificgaisciplines ke ve sessment mcludmg p , PIaNg, frequencygand plant

biomasgfFreq high sed. e a»®® that'g chosen
for styfly must not be so_bi at the habitat is O§fficult

for séggpling. For herb@u

Variants TyPlant Qib

d. A quadrat is a sample

Variation igfdistri
and disperggl of : dIS S. S@ne species
plbemeEHl/ spre er the area have a chance of occurring in all the samplin quﬁs andeteneesg
s frequency w . The gth high fregtiency are WMUHEWUUO

\Ill man
\\‘lllll
, the nail in the soitWidhedt da

Fix fouk nail

Tie eacfgend ow S using a thread, to X 1m quadrat.
e Simi , make'nine mokg quadrats rand te of study.
BCt the plant s*zs fo uency.

agati@n, quantity

Procedure:

e (gserve the presence@p C uadrat and ma int ble.
o SinWlarly, che®Rfor t nceo 'es Armin'othe guetirats re ely aguygecord thgdata in
the td

e Observe the presencgpf specm adrats amﬂg Qe tabla
e Repeat the same profedure for speme k a in the table.

e We can calculate ti§e frequency ant population by this egigat§on:

(number of samplifgghits in whid
units employed for the study %100

the speflies occurs )\ @l number of sampling
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Observations:

Plant Quadrats employed in the study Number of quadrats Percentage
species in which the species frequency
is present (N) F = N/Q x%100.

PV v i vEvIE VT EX X
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