Anatomy of Higher Plants: Anatomy of root of monocotyledons:

1. Epiblema (Rhizodermis or Piliferous layer):

2. Cortex
' 3. Endodermis
ROOt halr 4, Pericycle
T I 5. Viascular bundles
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Anatomy of root of dicotyledons:

1. Epiblema (Rhizodermis or
Piliferous layer)

2. Cortex

3. Endodermis

4. Pericycle

5. Vascular Bundles

6. Pith
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Monocot Root

NMonocot and Dicot Roots
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Dicot Root
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Dicot Root
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Anatomy of Root

Dicot Root Monocot Root

Cortex is comparatively narrow.

. Endodermis is less thickened

casparian stripes are more prominent.

The xylem and phloem bundles
varies from 2 to 5,

Pith is absent or very small.
Secondary growth takes place with
the help of vascular cambium and

cork cambium

L.
2.

Cortex is very wide.

Endodermal cells are highly thickened
Casparian strips are visible only

In young roos.

Xylem and phloem are more than 6
(polyarch).

Well developed pith is present.

Secondary growth is absent.
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Anatomical comparison between monocotyledon and dicotyledons stems

Anatomical ditterences between dicot stem and monocot stem

S.No. I(Tlmractcrs Dicot Stem Monocot Stem

. Hypodermis  Collenchymatous Sclerenchymatous

), Ground tissue  Ditferentiated into cortex,  Not ditferentiated, but it
endodermis and pericycle  is a continuous mass of

and pith parenchyma.

Starch Sheath  Present Absent

Medullary rays | Present Absent

Vascular (a) Collateral and open (a) Collateral and closed

bundles (b) Arranged in a ring .(b) Scattered in ground tissue
(¢) Secondary growth occurs (¢) Secondary growth usually

does not occur,




T.S. OF MONOCOT STEM T1.S. OF DICOT STEM
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Types of leaves and their names
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Anatomical structure of a monocotyledon leaf:

Cuticle
&— Upper epidermis
Sub-stomatal chamber
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";: Bundle sheath
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Anatomical structure of a dicotyledonous leaf:

Cuticle

200 Upper epidermis
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Epidermal hair

Lower epidermis

Respiratory cavity

T.S. of Dicot Leaf (Sunflower)



Anatomical comparison between monocotyledonous and dicotyledonous leaves

Features Monocot Leaf Dicot Leaf
Venation Parallel Reticulate
Vein Arrangement Scattered Network
Leaf Shape Long and narrow Broad and flat
Orientation [so-bilateral Dorsoventral
Leaf Margin Smooth and entire Serrated or lobed
Attachment to Stem The sheath-like base wraps Petiole

around the stem

Stomata

Dumbbell-shaped and
present on upper and lower
surfaces

Bean-shaped and present on the

lower surface only

Vascular Bundles

Small as well as Large-sized

Large-sized

Mesophyll Cells No differentiation Palisade mesophyll (upper),
spongy mesophyll (lower)
Leaf Surface Both upper and lower The upper surface is dark green,

surfaces have the same color

and the lower surface is light

green.
Intercellular Spaces Small Large
between mesophyll cells

Hypodermis of Midrib Sclerenchyma Collenchyma




Chapter 3: Reproduction in higher plants:

Reproduction in Angiosperms: Gametogenesis:

— Stigma . \
M T\ ey’ Anther
™ | (| «f / ‘~Stamen
o ' | | / Filament
- Petal
— Ovary
Sepal

Receptacle /

Stalk

Parts of a flower
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Panicle Compound
(compound raceme) corymb




Fiower Arrargement for Multiple Flowees

i

Raceme Pankle



Pollen grain:

Generative cell

Generative
nucleus

Exine

Intine

Vegetative nucleus




Egg and embryo sac:




Double Fertilization T
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POST FERTILISATION
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Ovary

Filament
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Embryo Sac
Mother Cell
(diploid)

L ®

|
Mature Embryo

Sac
(Female
Gamelophyte),
just before
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DOUBLE FERTILIZATION [§BYIUS

Endosperm(3n)

- Antipodals
Polar Nuclei

-Egg Cell h
Zygote(2n)

‘Synergids Release of sperm cells Double fertilization
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Double fertilization:

Endosperm
(3n)

Double Fertilization?

____
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Egg cell 0 2=2.
Release of sperm cells

Synergids Double fertilization

Generative cell of pollen grain form 2 male gametes |
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The Leaming App

Hemianatropous Campilotropous  Circinotropous



fructification Development of flower

endosperm
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Types of fruits

Dry Fruits o

Anther Tube

Fleshy Fruits

Placenta

pericarp

False Fruits

4

Pericarp (surrounds eachseed)



Different types of seeds:

ovary wall

ovule

(tothestyle)
k. Micropyle

\

nucellus

integuments

ovary

Tstyle

¢ovary

micropyle micropyle

integument
integuments

nucellus

ovary wall megasporocyte

funiculus
Angiosperm Gymnosperm

Integuments in plant ovule




Parts of a Seed with Functions

Endosperm Testa
Stores reserve food Seed Coat{

Protects the —Tegmen

seed
-Plumule
—Epicotyl
—Hypocotyl

—Embryo— P Y l l

Develops into -Radicle

a new plant

—Cotyledon

Corn Seed Bean Seed
(monocot) e Bk (dicot)



Epicotyt
Hypocotyl

Radicio
Cotylecdons

{a) Common garden bean,6 a cudicot with thick cotyfedons

{C) Maizeo, &8 mMmonNnocot



Endosperm

Seed coat
Cotyledon

Coleoptile Stalk
(plumule sheath)

Plumule
(first leaves)

Radicle
(root)

Coleorhiza
(radicle sheath)

Coleoptile First Coleoptile

leaf
AN

Primary roots
Branch roots



Seed
germination Fistrue

leaves
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Hypocotyl







cycle of life of dicotyledons

Anther— % Germinated pollen grain (n)
s \ (male gametophyte)

Pollen tube Ovary

Ovule

Embryo sac (n)
(female gametophyte)

.“ Mature sporophyte
~plant (2n)

FERTILIZATION

Egg (n)

Sperm (n)

Key

" Haploid (n)
" Diploid (2n)

%

I~ Simple fruit

Germinating
.-, seed

~ Seed

(X Embryo (2n)
{sporophyte)
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Dicot

Seed

1 cotyledon

2 cotyledons

Root

Fibrous roots

Tap roots

Flower

Have petals
in multiples
of 3

Have 4 or 5
petals

Leaf

Narrow, parallel
veins

Oval or palmate,
net-like veins

Vascular
Bundles

.ii Scattered

Ringed

Pollen
Grains

Have 1 pore
or furrow

Have 3 pores
or furrows
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Central core Juice vesicles
Flavedo

Alcedo

Segment

Segment wall
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Concept of development cycle:

LIFFE CY'CLE OF ANGIOSPERMS

Flower

Spore

-

Seedling
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Fallen tube



Reproduction in Gymnosperms

Gametogenesis: Fertilization and cycle of life:




