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(SYLLABUS)

IV Semester

p——

course 10 : Plant Ecology, Biodiversity and
Phytogeography
- Credits -1

L Course Outcomes : On successful completion of this
practical course, student shall be able to:" -

1. Handle instruments used in ecological studies.

2. Perform experiments and collect data on autecology
and synecology. -

3. 'Identify_various pla'nt groups based on their morpho-
logical and anatomical adaptations.

4. Collect data on biodiversity and phytogeo graphy.

I Laboratory/field exercises:

1. Study-of instruments used to measure microclimatic
variables;

a. Soil thermometer,

b. Maximum and minimum thermometer,
_ C.Anemometer,
d. Rain gauze,
" €. Lux meter. |
2. Visit to the nearest/local meteorology station where

the data is being collected regularly and. record the
field vI_sit summary for the submission in the practical.

Study of morphological and anatomical adaptations of
any two hydrophytes.

=
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Study of morphologicai and anatomical aq "
any two xerophytes. Aptationg

Quahtitative analysis of herb‘acéous Vegetation in
~ college campus for frequency, density and abundan

Identification of vegetétion/various plants in colleq
campus and comparison with Raunkiaer’s frequen
-distribution law. | -

Find out the alpha-diversity of plants in an area.

Mapping of- b|od|verS|ty hotspots of the world an
India.

1 _Mapplng of phytogeographlcal reglons of the globe an
India.
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| study of Instruments useq tq
measure microclimatic Variables

J
(:) Soil thermometer ;

1. This thermometer is specifical

ly designed to Measure
soil temperature,

2. Itis useful for farmers and
their plantings it may a
purposes.

gardeners to help them plan
Iso be used for scientific

W

Soil thermometers is 30cm long,

reach deep into the soil, the prob
resist corrosion,

that allows them to
e is coated to help it

4. A regular wipe down is recommended in order to
- remove any debris that may have adhered.

This thermometers need to be left in place for a few
seconds in order to generate a stable reading.

5. They can also be Ieft in place in greenhouses or other

controlled environments for regular readings.
Temperature range from -10° to 110°C.

Fig : Soil-Thermometer
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 5 PRACTICALS

(B) Maximum and Minimum thermometer :

A maximum and minimum thermometer is a type of
~ thermometric device used to measure the highest and lowest
temperatures over a specific period, typically in meteorological
and envnronmental contexts. Here are the key features and
characteristics of maximum and minimum thermometers:

Design and Structure :
1. Dual Scale : These thermometers vusually have two
| separate scales to indicate- maximum and minimum

temperatures The scales may be in Celsuus |
" Fahrenheit, or both.

2. Blmetalllc or Liquid- Fllled

(|) Liquid-filled: Often filled with alcohol or
“mercury, where the liquid expands and contracts .
.. with temperature changes. The maximum
temperature is recorded by a movable indicator,
while the minimum temperature is indicated by
another marker. | '

(ii) Bimetallic: Some designs use a bimetallic strip
‘that bends with temperature changes to record.
maX|mum and mlnlmum readings.

3 | ‘Indicator Markers These thermometers have two
. " indicators — one that marks the highest temperaturé

(maX|mum) and another that -marks the lowest

temperature (mlmmum)

ted Scale: The scale is calibrated .to
ature changes.

provide

4. Gradua
 clear readings of temper
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pLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 6 PRACTICALS

Functionality :

§. Maximum Temperature Indicator: As the
temperature rises, the liquid expands and moves up the
capillary tube. When it reaches the highest point, a
small marker (usually a metal or glass rod) traps the
liquid, indicating the maximum temperature.

8 "Minimum Temperature Indicator: When the
temperature falls, the liquid contracts. A small movable
_. indicator drops to show the lowest temperature reached.

c 3 Ré‘setting:, To reset the maximum and minimum
thermometer,.a small lever or button is usually provided
to allow the user to return the indicators to the
starting point after recording the measurements.

Fig Maxh"hum & Minimum Thermometer

el
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 7 PRACTICHs |

(c) Anemometer :

This is used to record the wind speed.

(i) This instrument has cupsmounted on a pivot revolve g
speeds proportionate to the veloaty of wind.

(i) This instrument, has several blades in the centre and
revolve much like the blades of a fan.

. By using this instrument the wind velocity in kilometreg
per hour (or) metres per minute is recorded with the help of 3
watch. | | |

Fig : Anemometer

2
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T ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 8 PRACTICALS

(D) Rain gauze & |
* This is simple instrument used to measure rainfall.

This consists of a drum; a cap attached to a funnel and a
measuring cylinder. This is permanently fixed in a open place.
Daily at 8-00 A.M the cap is removed and the quantity of rain
water in the graduated cylinder fallen in the previous 24 hours
is noted. The quantity of rainfall is usually expressed in terms
of millimetres (or) centimetres. |

Fig : Rain Gauze

>
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGI (_)f'lilllﬂ\l“.l 1>Y‘ N 9 ""A("“(:A

(@) Photometer (or) Luxmeter :

This Instrument Is used to measure the

brightness of light, This contalins two parts (1)
cell (2) Amperemeter,

The light energy falling on a photo - ca
electrical current In proportion o

read In the amperemeter.

lux units, The luxmeter us
water has a micro amper
electric cord to a photo
transparent water proof
Intensity reading outside
photocell Is lowered to di

lntenslty 0
PhOtoelectn :

I Oeneraye
f the light Intenslty and l:

The light Intensity algq Indicateg In
ed to measure light Intensity Under
emeter connected through 4 long
cell. The photo cell Is placeq In 3

Direct sun damages (or) solarizes the Instrument,
Photo detector

Data automatio
reading
Max/Min Seloction
Button Power —.
Button \
. Measuring range
= selection button
Instrument
function selection
Reading data hold function

Fig : Lux meter
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visit to the nearest/local meterology
station where the data is being collected
regularly and records the field visit
summary for the submission in the practical

-
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Study of morphological and anatomical
adaptations of any two hydrophytes
.

Morphological Adaptations

(1) Eichhornia:
(i) Free floating hydrophyte.

(i) Root system well developed
roots.

(iit) Root halrs are absent.
(iv) Root pockets are present mstead of root caps.

having tufts of balanclngi

(v) Leaf petlole becomes swollen and sponge It helps in|
buoyance. o

(vi) Reproduction is by runner method

Petiolated leaf -

Balancing Root

— —— . de—

Fig : Eichornia
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY ~ 12 PRACTICALS

e —

(2) Pistia :

(a) Morphology :
(i) This is a free floating hydrophyté_

(ii) Roots are well developed and contains balancing roots.

(iii) Root pockets are present instead of rootcaps. Root

hairs absent.

(iv) Stem is very much reduced and has roselte of broad

 leaves on the water surface.

(v) Reproduction is by off-set method. .

Fig : Pistia
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Anatomical Adaptations

(1) Hydrilla stem 1.5 :
(i) Single layered epidermis' with thin w
without cuticle.

(i) Cortex contains many la
having air chambers.

(iii) Single layered diaphra
air chambers.

~(iv) Two (or) three layérs of parench
are present below the epide
endodermis.

(v) Central vascular tissue is
endodermis and pericycle,

(\/i) Extremely reduced
developed phloem is present.

EPIDERMIS

AIR CHAMBER

DIAPHRAGM

PERICYCLE

Fig : Hydrilla Stem T.S
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 14  PRACTICALS

(2) T.S. of Nymphaea petiole :
(i) Presence of single layered with thin walled epidermis.
(i) -Presence of thin walled cuticle (or) without cuticle.
(iii) Chloroplasts are present in the epidermal cells.
(iv) Presence of unbranched; multicellular epidermal hairs.

(v) Presence of two (or) three layers of collenchymatous
hypodermis below the epidermis. -

HYPODERMIS
(COLLENCHYMA)

‘ T.S.vOF-PETIOLE
Fig : T.S. of Nymphaea Petiole
und tissue with many; scatered
ving internal hairs. .
distributed through out the
ground tissue(GeneraIly they occur in parenchyma
between air chambers).

(vi) Presence of large gro
| airchambers ha

(vi() Many vascular bundles are
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 15 PRACTICALS

—

(viii) Each vascular bundle has reduced xylem represented
by a single lacuna. Phloem is normal and present
towards outer side. Each V.B is Conjoint; collateral and
closed. |

(ix) Two types of vascular bundles are presént.

(a) Large vascular bundles appear towards thecen
tre. They contain phloem on either side of the

xylem.

(b) Sm,all. vascular 'bund‘les appear towards the pe |
riphery. They contain one group of phloem.
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Study of morphologital and anatomical
\ adaptations of any two xerophytes

_J

Morphological Adaptation
(1) Opuntia : . | |
(i) Thisisa xeroph;/tic, phyllo’cléd'e._
(ii) Stem is flati succ'ulent and Qreen.
(ifi) LeaVe modify in to spines.
(iv) Aerole (barb+spine) is present at each node.

(v) The phylloclade contains outer thick cuticle and water
is present in the form of mucilage.

’ Flower

A ¢/

R T | r
Nf V (3 Phylio

\ A clade

LA
._':-.& £
4 N
3

‘Fig : Opuntia
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SLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 17
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e ) a) (s :
\.r)_Ak)L vera

1. Thick, fleshy leaves store water, allowin

; 9 the plan to
survive long periods without rainfall,

2. Reduces water loss through €vaporation, helping to
retain moisture.through thick cuticle. .

3. Stomata are fewer and often located i

N depressjong on
‘the leaf surface to minimize exposure

to dry aijr,
4, Its shallo_w fibrous root system quickly absorpg
moisture from rainfall and prevents deep water loss.
5.

The leaves are adapted to reduce

transpiration,
ensuring water conservatlon in arid con

ditions.,

Fig : Aloe vera

P
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SLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 18  PRACTICALS

Anotomical Adaptation |

(1) T.S of Nerium Leaf :
The internal structu_re‘ of a Nerium leaf (commonly known

as oleandér) exhibits several xerophytic adaptations that
enable it to thrive in dry environments. Here's a description

highlighting these features:
The upper epidermis is covered by
t reduces water loss th.rough
Ips to protect the leaf

1. Upper Epidermis :
3 thick cuticle tha

. .evaporation.'This waxy layer he
from harsh sunlighf 'an,d‘-minimizes transpiration.’

3. Mesophyll : The mesophyll consists of two layers:
This layer contains elongated

(i) Palisade Mesophyll :
g maximum

cells packed with chloroplasts facilitatin
" light absorption for photosynthesis. The palisade cells
| are typically located near the upper epidermis.
- (i) Spongy Mesophyll : Below the palisade layer, the
spongy mesop ins loosely arranged cells with
allows for

large: intercellular»spa'ces. This structure

ga's-'exchange'whi_le maintaining moisture retention.

3. Lower Epidermis . The lower epidermis has fewer
stomata, which are often sunken in depressions. This
adaptation reduces water loss by minimizing the
exposure of stomata to dry air. The presence of guard
cells helps regulate t g and closing of these
stomata, further controlling trar_lspiration. '

s The leaf contains well-developed

vascular bundles (xylem and phloem) within the meso-

phyll. The xylem transports water and minerals from
the roots, while the phloem distributes nutrients and

he openin

4. Vascular Bundle
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St ibelad PR
hotosynthetic pr : G
photosy [’)lOd'UClS. The arrangemen 'C’\ls
tissue supports efficient trans tofv

Port whijq min.aSCU'ar
- : | . 'miz;ng
5. Air Spaces : The intercellular air

mesophyll allow for efficient gas e

leaf to uptake carbon dioxide whj

water loss.

Sl;aces N the g,
XC : 0
le retaining 9 the

Upper Oisturg

Lower Palisade parenchyma

Fig : T.S. of Nerium (oleander)
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)T S of casuarina Phylloclade :

The internal structure of Casuarina phylloclades (the leaf-
ms of the Casuarina tree) exhibits several adaptations

like Sté
p the plant thrlve in arid environments. Here’s a

that hel
descrlptlon of its internal structure

Epidermis: The outeérmost layer is composed of a thick
epldermls that helps reduce water loss. The epidermal
cells may contain a waxy cuticle, providing additional

protectlon against desiccation.

1.

Photosynthetic Tlssue Unlike typical leaves, the
phyIIocIades of Casuarina have a unique arrangement
where the green stem functions as the photosynthetic -
organ. The chlorenchyma (photosynthetlc tissue) is
distributed throughout the stem, allowing for efficient
photosynthesis. '

Parenchyma Cells : Beneath the epidermis, there are
parenchyma cells that are loosely arranged, ‘providing
flexibility and allowing for gas exchange. These cells
may -also contain chloroplasts for photosynthesis.

4. Vascular Tissue: The. vascular bundles are arranged-in
a ring or scattered. throughout the phylloclade Each

bundle contains xylem and phloem:

() Xylem Transports water and minerals from the
roots. The xylem vessels are adapted to

wnthstand high pressure.

(ii) Phloem Conducts the products of photosyn-
thesis from the phylloclades to other parts of

~ the plant.
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- Ridge
Hair
Cuticle
Ep idermis

Groove
.. Hypodermis

.‘: N £
A ¥t i 8 § §4— Palisade
et 1 FR0 ; Sunken Stomata

Y- Sclerenchyma
Phloem
Cambium-
Xylem - _

Parenchyma

: Starch Sheath __

oIS = Sclerenchyma

: ‘ —Phloem :
7 V
Cambium - ascular bundle

Xylem |

Cartical bundle

Y Pith

Lellular diagram |
Fig : Césuari'na : T.S. of Stem

5. Air Spaces : Intercellular air spaces are present within
the parenchyma, facilitating gas exchange (oxygen and
carbon dioxide) and enhancing the plant’s ability t0 carry
out photosynthesis even in arid conditions. |

may contain’ esin

6. Resm Ducts : Casuarina phylloclades
ores

ducts that secrete resin, which can deter herbiv '
and reduce water loss through addltlonal proteCtIVe |

mechamsm
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Quantitative analysis of herbaceous

vegetation in the college campus for
frequency Density and Abundance )

Experiment No: I

Aim : To study the frequency of herbaceous species in
grassland and to compare the frequency distribution with
Raunkair’s standard frequency diagram.

Requirements : Quadrats of required size, measuring
tape, paper, pencil etc.,
Procedure: -
(a) Line transect method :

To study the frequency of herbaceous species in graSs-
land, generally line transect method is used.

In this method a measuring tape or a cord marked into
one meter segments is used.

" Place this tape or cord across the grassland in north-
south direction. ' :

" Note the presence or absencé of plant species in each
one meter segment. Consider only those plant species

which touch the cord or tape.
—— q;

50 cms

_:=b¢.l

50 cms

A quadrat
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. . REY
$ i L ‘. . 2 3 e b ~. R . = . s -~ "
. . _ » 4 . "~ \ i e : . . . N N IR
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- Number or plants in'each frequenicy class. A = 8, B = 3, C =2, b= 1, E = 2
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bR SRR S TOPR SIS

~ (b) Quadrat method :

1. To study grass lands, square type quadrats of eg.
50x50 cm or 20x20 cm should be used.

2. Lay down the quadrat randomly at number of places
(minimum of 5 places).

3. Identify as many number of plant species and list them
(1%t column of the table).

4. Take the data on no. of species observed in individual
quadrats (column 2).

5. From this data calculate the frequency (%) of each
species and *cl‘assify them in to different classes
(Raunkaier, 1934) according to their percentage of oc-

currence.

Calculate of the'percentage frequency as given below’

Total no. of quadrats in which a species occurred
Frequency (%) = ----—--—------—--—-—-—--—4-'—-—7---; -------

Total number of quadrats studied

Frequency (%) | Frequency class

1-20% A

21-40 % B |

41-60 % L C

61-80 % D

81-100% B E\~
M\J

€ncy classes
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e
T —

6. Write down the frequency class in appropriate column
against each species.
all plant species identified |

7. Note down the distribution of
e., no. of species belongs |

in to five frequency classes. i.
to each class (A,B,C,D,E).

In the given data A = 8, B = 3, c=2D=1landE=2

f species belonging to

8. ‘Then calculate the percentage o
total number of

different classes as follows out of the

species recorded

For frequency class A = 8/16 x 100 = 50
B = 3/16 x 100 = 18.75
C=2/16x100=12.5
D =1/16 x 100 = 6.25
E =2/16x100 = 12.5

9. Draw the Histogram by taking percentage of the total
no. of species on y-axis and the frequency classes on

x - axis. This is known as frequency -diagram.
% OF THE TOTAL NUMBER OF

10 20 30 40 Y0 0

n A | P
7
OB 1875
< I
%C 125
< p| l625

E 125

Frequency diagram of the place s_tudie_d
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——

| 10. Compare the frequency diagram with that of Raunkiaer’s

normal frequency diagram.When values of frequency
classes B.C. and D are comparatively higher than their
values in normal frequency diagram, the vegetation is

said to be homo.geno‘us;'_higher values of class E
indicate heterogenicity of vegetation. |

A>B>C§D<E

% OF THE TOTAL NUMBER OF SPECIES

10 - 20 40
SR M GO S el

o Al . - 53
A , .
8
c Bl |14
m o
Zz F :
2 c 9
e =
C.
20 s
rJl) A .
E|. - e

Raunkiaer’s normal frequency.diagram
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Identification of \ln!lﬂlwl““ll/V'-n'mu.-_
Plants - Compare with Raunkiner'y
Frequency distribution law
N : —

Experiment No. I

Alm : To study the vugu".l‘.nl:l(m profile of an ares Using
multiple quadrate method.

Principle : Herbs, shrubs and trees are the three differens
strata that constitute any vegetation. Their frequency ang
density differ in different vegetations, Except in grassiang
vegetation, which is rich with herbs, in other fully developeg
vegetations all these three strata are commonly seen, In 4
given locality the study of vegetation will give an idea aboyt
the dominant group (status) of plants. A simple method to
assess the composition of vegetation in any given locality is
 multiple quadrat method.

-Requirements : Quadrats of various sizes (20 x 20 m)
OR (40 x 40 m) etc,, alternately a rope or a graduated tape of
the required Iength can be used.

Procedure : (Multiple Quadrat method )

1. lay down a suitable sized (20 x 20 rﬁ) quadrat in the
study locality.

2. Within the selected (20 x 20 m) quadrat, first mark
small quadrat region eg. 1 x 1m (as shown in the figure)

and note down the number of herbaceous species only
in that small quadrat.

3. Within the original quadrate next, mark a slightly bigger
quadrat e.g. 5 x 5m (as shown in the fi figure) and noté
down only shrub species in the total space of 5 x 5 M.

|
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4 In tho mral spare of ongmal 20 x 20m quadrat
| (as shown in the figure) note down only the tree

species.

5. Count the number of plants and identify the species in
all the three types of quadrats.

6. Repeat the same type of multiple quadfate (3in 1)

study by laying down the quadrat at a minimum of 5
places in the locality.

7. Enter the data on names of the species, their numbers

in each quadrat and calculate the frequency (%) and
density of each species in a table.

Record the total no.of quadrats in WhICh a species
occurred in the table.

20X 20 m

 YREES

S5XSm.
SHRUBS

1X1n

uuLTtm-g QUADRAT METHOD
Calculate the density by using the‘following formula

Total no. of individuals

W ——
_--—_——_.__

_ . Total no. of quadrats (5)
Observations :

Table (modal data sheet)
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 ighibbioiiubel
H=herb; S = shrub; T = tree

Draw a phytogram (histogram) for all the three strata by
taking the frequency values and identify the dominant strata,

Based on the modal data diagram herbs are the dominant
sfrhta in the given locality.

Vegetation profile (based on density) of the given locality.

F X
R w»
3
@ " -
v .
E w
H
c 9
Y »
o
.
i 5 T
tbased on 1ough duse)

herbs . shrubs trees
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Find out Alpha - Diversity of plants

\.

Alpha diversity is a quantitative measure o:?
Cigg

richness within a given habitat or ecosystem, such as a fo
stand, grassland, or stream. Fest

Aim : To count the plant species in the study area

a
prepare a plant biodiversity index for the area. :

Requirements :

- Write requirements
Pins, iron quadrant
Tape etc

Procedure :

\ According to Ravermann et al..(2016), alpha diversity is
often equated to the count of specieé identified within a de-
fined plot size. A sample area of 5x5 meters is selected within
the study field, and all plant types in that grid (plot) are manu-
ally counted. This process is repeated for 10 plots, with plant
species manually counted in each plot. In the subsequent phase,
the data is arranged in tabular format for analysis.
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PLANT ECOLOGY, BIODIVERSITY AND PHYTOGEOGRAPHY 33 pps

CTieag
P-Plot or quadrate; Count saphm

or
TNI- Total number of Individuals ; TQO -Tota) quadtrees;
occurrence; Five species (marked with *) occyr in Onlrates
Y on

quadrat and are thus defined as unique species,

—

Alpha (a) diversity index
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Study area plots {Quadrates)
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Alpha (o) diversity index values
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Results : Alpha (a) diversity indices for P1 to P10 Plots
show specific patterns in plant biodiversity. The P10 plot shows
the highest diversity index of 14 followed by Plot P1, indicating
a rich and evenly distributed assortment of plant species. This
suggests a rich and ecologically balanced habitat. In contrast,
other Plots, with diversity index of 10 to 06 displays @
moderately diverse plant community, while the plot P3 records
the lowest diversity index of 05, indicating a less diverse and
potentially less stable écosystém.
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Mapping of Biodiversity' of Hot
spots of the World and India
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'Mapping of Phytogeographical

regions of the Globe and India
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