



Submit Search


Upload
Botony 2.pdf
•
0 likes•103 views

J
JabraXiniftireFollow
Botony Two
Read less

Read more
Food




Report
Share








Report
Share



1 of 62Download NowDownload to read offline





































































































































Recommended
Morphology of flowering plants - I (root, stem & leaf)
Morphology of flowering plants - I (root, stem & leaf)Aarif Kanadia 


Family  apocynaceae
Family  apocynaceaeShriram Kunjam 


Anatomy of Dicot monocot root
Anatomy of Dicot monocot rootsarfraz008 


Root and its modifications
Root and its modificationsParul University 


Modification of stem
Modification of stemKamalSidhu22 


Modifications of roots
Modifications of rootsMohul Basu 


Dicot and monocot leaf anatomy
Dicot and monocot leaf anatomyRajinapp 


Morphology of flowering plants
Morphology of flowering plantspranayprasoonpandey 










What's hot
Life cycle of_sphagnum
Life cycle of_sphagnumJayakara Bhandary 


Stems
StemsGeonyzl Alviola 


STEMS STRUCTURE AND  MODIFICATION.pptx
STEMS STRUCTURE AND  MODIFICATION.pptxmanoj Joshi 


Root - Characteristics, types, Structure & Functions
Root - Characteristics, types, Structure & FunctionsDr. T. A. Gitte 










What's hot
Placentation (Botany)
Placentation (Botany)Fatima Zahra 


Pellia
PelliaSangeeta Das 


All leaf
All leafMarwa A.A. Fayed 


Stem characteristics, functions and modifications
Stem characteristics, functions and modificationsParul University 










What's hot
Primary Plant Body (Root, Stem and Leaves)
Primary Plant Body (Root, Stem and Leaves)Fasama H. Kollie 


Shoot Apex
Shoot ApexHaider Ali Malik 


6. Classification and economic importance of bryophytes
6. Classification and economic importance of bryophytesDigambarrao Bindu ACS College, Bhokar 


Inflorescence
InflorescenceKottakkal farook arts and science college 










What's hot
ROOT APEX
ROOT APEXHEMANT DARJI 


Funaria ( bryophytes)
Funaria ( bryophytes)SyedaFari2 


Liliaceae
LiliaceaeDrSwatiPundkar 


Stomata ppt
Stomata pptSHALINIBARA 










More Related Content
What's hot
Life cycle of_sphagnum
Life cycle of_sphagnumJayakara Bhandary 



Stems
StemsGeonyzl Alviola 



STEMS STRUCTURE AND  MODIFICATION.pptx
STEMS STRUCTURE AND  MODIFICATION.pptxmanoj Joshi 



Root - Characteristics, types, Structure & Functions
Root - Characteristics, types, Structure & FunctionsDr. T. A. Gitte 



Placentation (Botany)
Placentation (Botany)Fatima Zahra 



Pellia
PelliaSangeeta Das 



All leaf
All leafMarwa A.A. Fayed 



Stem characteristics, functions and modifications
Stem characteristics, functions and modificationsParul University 



Primary Plant Body (Root, Stem and Leaves)
Primary Plant Body (Root, Stem and Leaves)Fasama H. Kollie 



Shoot Apex
Shoot ApexHaider Ali Malik 



6. Classification and economic importance of bryophytes
6. Classification and economic importance of bryophytesDigambarrao Bindu ACS College, Bhokar 



Inflorescence
InflorescenceKottakkal farook arts and science college 



ROOT APEX
ROOT APEXHEMANT DARJI 



Funaria ( bryophytes)
Funaria ( bryophytes)SyedaFari2 



Liliaceae
LiliaceaeDrSwatiPundkar 



Stomata ppt
Stomata pptSHALINIBARA 



Leaf structure and function
Leaf structure and functionVarsha Gayatonde 



MORPHOLOGY OF FLOWERING PLANTS
MORPHOLOGY OF FLOWERING PLANTSSP EduMo  



Floral parts
Floral partsNithyaNandapal 



Riccia ppt 
Riccia ppt sumitachoudhary 





What's hot (20)
Life cycle of_sphagnum
Life cycle of_sphagnum 


Stems
Stems 


STEMS STRUCTURE AND  MODIFICATION.pptx
STEMS STRUCTURE AND  MODIFICATION.pptx 


Root - Characteristics, types, Structure & Functions
Root - Characteristics, types, Structure & Functions 


Placentation (Botany)
Placentation (Botany) 


Pellia
Pellia 


All leaf
All leaf 


Stem characteristics, functions and modifications
Stem characteristics, functions and modifications 


Primary Plant Body (Root, Stem and Leaves)
Primary Plant Body (Root, Stem and Leaves) 


Shoot Apex
Shoot Apex 


6. Classification and economic importance of bryophytes
6. Classification and economic importance of bryophytes 


Inflorescence
Inflorescence 


ROOT APEX
ROOT APEX 


Funaria ( bryophytes)
Funaria ( bryophytes) 


Liliaceae
Liliaceae 


Stomata ppt
Stomata ppt 


Leaf structure and function
Leaf structure and function 


MORPHOLOGY OF FLOWERING PLANTS
MORPHOLOGY OF FLOWERING PLANTS 


Floral parts
Floral parts 


Riccia ppt 
Riccia ppt  






Similar to Botony 2.pdf
5. Morphology.pptx
5. Morphology.pptxMalikSaleemHadiery 



Morphology Of Flowering Plants 
Morphology Of Flowering Plants Rameswar  



morphologyoffloweringplants-190907084525.pdf
morphologyoffloweringplants-190907084525.pdfChandrasekharaBehera 



Morphology and modifications of roots.pptx
Morphology and modifications of roots.pptxmanoj Joshi 



Lec-5 Root morphology.pptx
Lec-5 Root morphology.pptxShivamYadav362790 



Std 11 biology chapter 05
Std 11 biology chapter 05SANJAY SIDDHAPURA- MKS 334, UTRAN,SURAT 



Botany plant morphology
Botany plant morphologymdhingra 



The plant’s way of life
The plant’s way of lifeMyquie de Guzman 



A review on Crop Sciences (Plant Biology)
A review on Crop Sciences (Plant Biology)Lawrence Edullantes 



Chapter_9_Morphology_of_Flowering_Plants.pptx
Chapter_9_Morphology_of_Flowering_Plants.pptxRahul Badve 



Root morphology
Root morphologydeeasanga 



Roots
RootsSan Antonio de Padua - Center for Alternative Mathematics 



Kingdom Plantae
Kingdom Plantaesaberhussain9 



ROOTS
ROOTSJela La 



Root System.pptx
Root System.pptxSunaynaChoudhary 



Leaf- Parts of plant - part-1
Leaf- Parts of plant - part-1Imaginative Brain Science 



Plant parts and functions
Plant parts and functionsChavez Daniel 



PRIMARY PLANT BODY  (root, stem & leaves)
PRIMARY PLANT BODY  (root, stem & leaves)Fasama H. Kollie 



Root morpology ppt
Root morpology pptakankshamathur24 



Naturalists at Large: Plant kingdom
Naturalists at Large: Plant kingdomPhat Nattie 





Similar to Botony 2.pdf (20)
5. Morphology.pptx
5. Morphology.pptx 


Morphology Of Flowering Plants 
Morphology Of Flowering Plants  


morphologyoffloweringplants-190907084525.pdf
morphologyoffloweringplants-190907084525.pdf 


Morphology and modifications of roots.pptx
Morphology and modifications of roots.pptx 


Lec-5 Root morphology.pptx
Lec-5 Root morphology.pptx 


Std 11 biology chapter 05
Std 11 biology chapter 05 


Botany plant morphology
Botany plant morphology 


The plant’s way of life
The plant’s way of life 


A review on Crop Sciences (Plant Biology)
A review on Crop Sciences (Plant Biology) 


Chapter_9_Morphology_of_Flowering_Plants.pptx
Chapter_9_Morphology_of_Flowering_Plants.pptx 


Root morphology
Root morphology 


Roots
Roots 


Kingdom Plantae
Kingdom Plantae 


ROOTS
ROOTS 


Root System.pptx
Root System.pptx 


Leaf- Parts of plant - part-1
Leaf- Parts of plant - part-1 


Plant parts and functions
Plant parts and functions 


PRIMARY PLANT BODY  (root, stem & leaves)
PRIMARY PLANT BODY  (root, stem & leaves) 


Root morpology ppt
Root morpology ppt 


Naturalists at Large: Plant kingdom
Naturalists at Large: Plant kingdom 









Recently uploaded
PMG Newsletter (Volume 03. Issue 08).pdf
PMG Newsletter (Volume 03. Issue 08).pdfPMG Engineering Private Limited 



Menu principal Sipan Ingles digital Marzo 2024
Menu principal Sipan Ingles digital Marzo 2024PedroMorando 



Processing of Spices- An Introduction.pptx
Processing of Spices- An Introduction.pptxPMG Engineering Private Limited 



India Nutmeg & Mace Market -Trend Analysis & Forecast to 2030
India Nutmeg & Mace Market -Trend Analysis & Forecast to 2030statledger 



Exploring The Best Authentic Seafood Restaurants In New Orleans
Exploring The Best Authentic Seafood Restaurants In New OrleansTastebud Food Tours and Experiences of New Orleans 



regional cuisine chinese cuisine powerpoint
regional cuisine chinese cuisine powerpointMaLeedelosReyes2 



EVALUATION OF AQUAFEED INGREDIENTS AND FEED QUALITY
EVALUATION OF AQUAFEED INGREDIENTS AND FEED QUALITYsouravfnftmb306 



Single Line Diagram.pptx................
Single Line Diagram.pptx................PMG Engineering Private Limited 



Types of Dates - Nutraj Dry Fruits  Types of Dates - Nutraj Dry Fruits
Types of Dates - Nutraj Dry Fruits  Types of Dates - Nutraj Dry Fruitsdigitalmarketingnutr 





Recently uploaded (9)
PMG Newsletter (Volume 03. Issue 08).pdf
PMG Newsletter (Volume 03. Issue 08).pdf 


Menu principal Sipan Ingles digital Marzo 2024
Menu principal Sipan Ingles digital Marzo 2024 


Processing of Spices- An Introduction.pptx
Processing of Spices- An Introduction.pptx 


India Nutmeg & Mace Market -Trend Analysis & Forecast to 2030
India Nutmeg & Mace Market -Trend Analysis & Forecast to 2030 


Exploring The Best Authentic Seafood Restaurants In New Orleans
Exploring The Best Authentic Seafood Restaurants In New Orleans 


regional cuisine chinese cuisine powerpoint
regional cuisine chinese cuisine powerpoint 


EVALUATION OF AQUAFEED INGREDIENTS AND FEED QUALITY
EVALUATION OF AQUAFEED INGREDIENTS AND FEED QUALITY 


Single Line Diagram.pptx................
Single Line Diagram.pptx................ 


Types of Dates - Nutraj Dry Fruits  Types of Dates - Nutraj Dry Fruits
Types of Dates - Nutraj Dry Fruits  Types of Dates - Nutraj Dry Fruits 








Botony 2.pdf

	1. Morphology of
flowering plants
1.Root
2.Stem
3.Leaf
4.Flower
5.Fruit
6.Seed
  


	2. Morphology of Root
Characteristics  :
1. Root is defined as the descending part of the plant axis.
2. It is positively geotropic.
3. It is positively hydrotropic
4. It is negatively phototropic.
5. It develops from the radicle of the embryo during seed germination.
6. Roots are generally non green and cylindrical.
7. They produce only similar organs i.e. secondary and tertiary roots
8. They do not show nodes and internodes
 


	3. Jibril Moh’ed Sh.
Morphology  of Root
1. Region of root cap:
- The tender apex of the root is protected with a multicellular cap
like structure called root cap.
- The cells of the root cap secrete mucilage for lubricating the
passage of root through the soil.
- In many hydrophytes like Pistia and Eichhornia, root cap is
replaced by root pocket.
2. Region of cell division or meristematic region:
- It is a small region about 1mm in length.
- This is the growing part of the root and is protected by the root
cap.
- It is made up of thin walled, compactly arranged meristematic
cells which have the power of division.
- This region helps in longitudinal growth by the addition of new
cells
3. Region of elongation:
- It lies just above the meristematic region.
- The cells of this region are newly formed and they elongate
rapidly. This increases the length of the root.
- The cells of this region help in the absorption of mineral salts
 


	4. Jibril Moh’ed Sh.
Morphology  of Root
4. Region of root hair or root absorption:
- Surface of this area is covered with numerous root hairs.
- The cells of the outer layer known as piliferous layer or
epiblema produce root hair.
- The root hairs are elongated, single celled, tubular
structures which remain in contact with soil particles.
- The root hairs increase the surface area of absorption.
- They are short lived and are replaced by new root hairs
after every 10 to 15 days and is responsible for
absorption of water.
5. Region of maturation or cell differentiation:
- It forms the major part of the root.
- The outermost layer of this region has thick walled
impermeable cells.
- The enlarged cells undergo differentiation to form
different types of primary root tissue like cortex,
endodermis, xylem, phloem, etc. This region helps in
fixation of plant body into the soil and also in
conduction of absorbed substances.
- Lateral roots also develop from this region of the root.
 


	5. Jibril Moh’ed Sh.
Morphology  of Root
FUNCTIONS OF THE ROOT:
PRIMARY :
- The normal functions of the roots are fixation or anchorage of the plant body into
the soil (substratum), absorption of water and minerals from the soil and conduction
of absorbed materials up to the base of the stem.
SECONDARY :
- In some plants roots perform certain special functions and such roots undergo
necessary modifications. Some roots become fleshy or swollen for the storage of
food materials e.g. carrot, radish, asparagus, sweet potato, Dahlia, etc.
- After becoming green some roots manufacture food by photosynthesis e.g.
Tinospora, Trapa, Orchids etc.
- Some roots help in exchange of gases (respiration) e.g. Rhizopora, Sonneratia etc.
- In parasitic plants like Cuscuta, adventitious roots penetrate the host stem to obtain
food and water.
- Sometimes roots also take part in vegetative reproduction e.g. Sweet potato.
- Aerial roots absorb moisture from the air e.g. Orchids. Thus modified roots perform
different functions.
 


	6. Jibril Moh’ed Sh.
Morphology  of Root
TAP ROOTS OR TRUE ROOTS:
- develops from the radicle of an embryo
during seed germination is called a true root
or tap root.
- The main root is called primary root.
- Its branches of first order are called
secondary roots and branches of secondary
order are called tertiary roots and so on.
- The main root along with its branches forms a
tap root system e.g. Mustard (Brassica),
Sunflower (Helianthus) etc.
- Presence of a tap root system is a
characteristic feature of dicotyledonous
plants. The tap root normally grows vertically
downwards to a lesser or greater depth, while
secondary and tertiary roots grow obliquely
downwards or some grow horizontally
outwards.
- All lateral branches are produced in acropetal
succession, i.e., the older and longer
branches are near the base and the younger
and shorter ones are near the apex of the
main root.
 


	7. Jibril Moh’ed Sh.
Morphology  of Root
ADVENTITIOUS ROOT SYSTEM:
- A root that develops from any other part
other than the radicle is known as
adventitious root.
- Such roots may develop from the base of the
stem, nodes or from leaves.
- In monocots, radicle is short lived and from
the base of the stem a thick cluster of all
equal sized roots arises. This is known as the
adventitious root system e.g. Maize, wheat,
sugarcane, etc.
- It is also known as fibrous root system as the
adventitious roots of grasses (monocots) look
like fibres.
- Fibrous roots do not grow very deep into the
soil
 


	8. Jibril Moh’ed Sh.
Morphology  of Root
Modifications
Tap Adventitious
1. Storage of food
2. Respiration
1. Storage of food
2. Support
3. Special functions
 


	9. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF TAP ROOT : 1. Storage of food
- The tap root (primary) becomes fleshy and swollen due to the stored food.
- The secondary roots remain thin.
- Hypocotyl (embryonic region between cotyledons and radicle) may also join the tap in storing
food.
- Stem is reduced and discoid in the beginning and bears radical leaves.
- The swollen tap root acquires some typical shape and is accordingly classified into the following
three types :
 


	10. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF TAP ROOT : 1. Storage of food
FUSIFORM ROOT :
The storage root which is swollen in
the middle part and tapers towards
the base and apex is called
Fusiform root e.g. radish (Raphanus
sativus).
CONICAL ROOT :
The storage root which is broader at
the base and gradually tapers towards
the apex is called Conical root e.g.
carrot (Daucus carota).
NAPIFORM ROOT :
The storage root which is much
swollen, almost spherical and abruptly
tapers around the apex is called
Napiform root e.g. beet (Beta vulgaris).
 


	11. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF TAP ROOT : 2. Respiration
- Plants growing in saline swamps, marshy places
and salt lakes are called halophytes.
- Many halophytes develop special kinds of roots
called respiratory roots or pneumatophores.
- Roots of these plants do not get air for
respiration as the soil is water logged. As a result,
absorption of minerals is affected.
- Such plants produce special roots from the
underground roots of the plant near the soil,
which grow vertically upwards i.e. negatively
geotropic and come out of the soil in the form of
conical spikes.
- They occur in large number around the tree trunk
and are provided with pores called lenticels.
- The lenticels help in gaseous exchange required
for respiration
- e.g. Rhizopora, Avicennia, Sonneratia, Heritiera
(vern or sundri) etc.
 


	12. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF ADVENTITIOUS ROOT : 1. Storage of food
SIMPLE TUBEROUS ROOTS:
- These roots become swollen and do not assume
a definite shape.
- They are always borne singly.
- These roots arise from the nodes of the stem and
enter in the soil
- e.g. sweet potato or shakarkand (Ipomoea
batatas).
FASCICULATED TUBEROUS ROOTS:
- A cluster of adventitious roots of some plants
become thick and fleshy due to the storage of
food.
- These are known as fasciculated tuberous roots,
as there are many tuberous roots at the base of
the stem. E.g. Dahlia and Asparagus.
 


	13. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF ADVENTITIOUS ROOT : 2. Mechanical Support
PROP ROOTS:
- These roots arise from horizontal branches of
trees like Banyan tree (Ficus benghalensis) and
grow vertically downward till they penetrate the
soil.
- Secondary growth occurs in these roots, so that
they become thick and act like pillars to provide
mechanical support to the heavy branches.
CLIMBING ROOTS:
- Climbing plants like piper produce roots from
their nodes, by means of which they attach
themselves to some support or climb over it.
- e.g. money plant (Pothos), kali mirch (Piper
nigrum), pan (Piper betel).
 


	14. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF ADVENTITIOUS ROOT : 2. Mechanical Support
STILT ROOTS:
- These roots normally arise from a few lower
nodes of a weak stem in some monocots, shrubs
and small trees.
- They grow obliquely downwards and penetrate
the soil and provide mechanical support to the
plant.
- In plants like maize, sugarcane, bajra and jowar,
the roots grow in whorls.
- After penetrating the soil they provide support
to the plant.
- In screwpine or Pandanus, these roots arise only
from the lower surface of the obliquely growing
stem to provide support.
- These roots bear much folded multiple root
caps.
 


	15. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF ADVENTITIOUS ROOT : 3. Special Functions
EPIPHYTIC ROOTS:
- Some plants like orchid grow perched on the
horizontal branches of big trees in forest to get
sunlight. Such plants have green leaves and can
photosynthesize. These plants are called
epiphytes.
- Epiphytes develop special aerial, hanging roots
called epiphytic roots. These roots are spongy
due to presence of a special tissue called
velamen, which is situated outside the cortex.
- The cells of velamen tissue are hygroscopic, have
porous walls and with the help of velamen tissue
these roots absorb moisture from the
atmosphere e.g. Venda, Dendrobium, etc. These
roots fulfill the need of water in epiphytes as
they do not have normal roots penetrating the
soil to absorb water. These roots are also called
assimilatory roots as they are greenish white in
colour, have chloroplast and can photosynthesize
up to a certain extent.
 


	16. Jibril Moh’ed Sh.
Morphology  of Root
MODIFICATIONS OF ADVENTITIOUS ROOT : 3. Special Functions
SUCKING ROOTS OR HAUSTORIA:
- These are highly specialized and microscopic
roots, developed by parasites to absorb
nourishment from the host.
- In partial parasites like Viscum album, they
penetrate only xylem elements of the host to
absorb water and minerals.
- In total parasites like Dodder or Cuscuta
(Amarvel), they establish a connection with the
vascular strand of host and suck food directly
from phloem and water and minerals from the
xylem.
- Such roots are called parasitic roots, sucking
roots or Haustoria.
 


	17. Function
Primary
Secondary
Types
Modifications
Tap
Adv
Storage
Of food
Resp. roots
Storage
Of  food
Conical
Fusiform
Napiform
Simple
Fasciculated
Support
Special
Prop
Stilt
Climbing
Epiphytic
Parisitic
 


	18. Morphology of Stem
CHARACTERISTICS  :
- The aerial part of the plant body is collectively described as shoot
system.
- Main axis of this shoot system is called the stem.
- Stem can be defined as the ascending part of the plant axis, which
develops from the plumule,
- It is usually negatively hydrotropic, negatively geotropic and
positively phototropic.
- It bears a terminal bud and axillary buds in the axils of leaves, for
growth.
- It is differentiated into nodes and internodes.
- At the nodes, it produces dissimilar organs such as leaves and
flowers and similar organs such as branches, exogenously i.e.
originate from outer tissue.
- The young stem is green and is capable of performing
photosynthesis.
 


	19. Morphology of Stem
BUDS
Vegetative  Floral
The buds which develop into
branches are called vegetative buds
- Apical buds : located at the apex
of stem
- Axillary buds : located in the axils
of leaves
- Accessory buds : located on the
sides or above the axillary buds
- Adventitious buds : located at
areas other than nodes
The buds which develop into
Flowers are called floral buds.
 


	20. Morphology of Stem
FUNCTIONS  OF STEM:
- The primary functions of stem are to produce and support lateral
appendages such as branches, leaves, flowers and fruits,
conduction of water and minerals to different parts of shoots and
transport food to all plant parts.
- Stem may, however, get modified to perform additional or functions
such as
- storage of food and water,
- proliferation and propagation,
- procuring support for climbing,
- perennation i.e. to tide over unfavorable conditions
- synthesis of food (photosynthesis).
 


	21. Morphology of Stem
MODIFICATIONS  OF STEM
Underground Sub-aerial Aerial
1. Rhizome
2. Tuber
3. Corm
4. Bulb
1. Runner
2. Stolon
3. Offset
4. Sucker
1. Tendril
2. Thorn
3. Phylloclade
4. Cladode
5. Bulbil
 


	22. Morphology of Stem
UNDERGROUND  MODIFICATIONS
- In many herbaceous plants, stem develops below the soil and is called
underground stem.
- Such stem remains dormant during unfavorable conditions and gives
off aerial shoots under favorable conditions.
- These underground stems often store food and become fleshy.
- Underground stem perform three functions-
- storage of food, perennation and vegetative propagation.
They can be differentiated from roots by
- stem like internal structure,
- exogenous branching,
- presence of nodes and internodes,
- occurrence of foliage leaves or scale leaves at the nodes with axillary
buds
- absence of root cap
 


	23. Morphology of Stem
UNDERGROUND  MODIFICATIONS
RHIZOME:
- prostrate, dorsiventral thickened
brownish stem, which grows
horizontally under the surface of
the soil.
- It shows distinct nodes and
internodes. It possesses a
terminal bud and axillary buds
in the axil of each scale leaf
present at the node.
- Rhizome remains dormant under
the soil and at the onset of
favorable conditions; the
terminal bud grows into the
aerial shoot which dies at the
end of the favorable season.
 


	24. Morphology of Stem
UNDERGROUND  MODIFICATIONS
RHIZOME:
- Growth of rhizome takes place
horizontally with the help of the
lateral bud
- . This type of rhizome is called
sympodial rhizome
- e.g. ginger (Zingiber officinale),
turmeric (Curcuma domestica),
Canna etc.
- In some plants, growth of
rhizome occurs with the help of
terminal bud.
- These are called monopodial
rhizomes
- e.g. Lotus, Pteris (a fern) etc.
 


	25. Morphology of Stem
UNDERGROUND  MODIFICATIONS
TUBER :
- Tubers are actually the swollen
ends or tips of special swollen
underground branches, due to
the storage of food
(carbohydrate like starch).
- The tubers show nodes and
internodes bear scale leaves
with axillary buds, commonly
called as eyes.
- Under favorable conditions
these eyes sprout and produce
aerial shoots.
- Thus tubers helps in vegetative
propagation. Tubers do not
produce adventitious roots, thus
they differ from rhizomes e.g.
potato (Solanum tuberosum)
 


	26. Morphology of Stem
UNDERGROUND  MODIFICATIONS
BULB :
- It is a condensed; disc like
underground stem, which itself
does not store food material.
- The upper surface of disc like
stem is slightly conical and bears
centrally placed apical bud
and many concentrically
arranged overlapping scale
leaves.
- Inner scale leaves or leaf bases
store food and are thick and
fleshy, while outer few scaly
leaves remain thin and dry and
are protective in function.
- Lower surface of disc-like stem
produces adventitious roots.
 


	27. Morphology of Stem
UNDERGROUND  MODIFICATIONS
BULB :
- The discoid stem with
compactly arranged fleshy
leaves above and fibrous roots
below is commonly called bulb.
It is almost spherical.
- When the fleshy scale leaves
surround the apical bud in the
form of concentric rings, it is
called tunicated bulb e.g.
onion.
- Sometimes they may partially
overlap each other by their
margins only, such bulbs are
called scaly bulbs e.g. garlic.
- .
 


	28. Morphology of Stem
UNDERGROUND  MODIFICATIONS
CORM :
- Corm is a short, stout, fleshy,
upright and thickened
underground stem.
- It bears many buds in the axils
of scale leaves which develop
into daughter corms.
- At the bases or even from sides
of stem adventitious roots
develop.
- Corm is a condensed form of
rhizome growing vertically,
- e.g., Arbi (Colocasia),
zaminkand (Amorphophallus
etc.)
 


	29. Morphology of Stem
AERIAL  MODIFICATIONS
STEM TENDRIL:
- It is a modification of stem in which
axillary bud modifies to form a thin,
wiry, and highly sensitive structure
called tendril.
- Tendrils help the plant to attach itself
to the support and climb. They are
found in plants with weak stem. The
tendrils are leafless, coiled structures
with sensitive adhesive glands for
fixation.
- An example of axillary tendril is
Passiflora (Passion flower).
- In Vitis apical bud is modified into
tendril and further growth is resumed
by axillary bud.
- In Cucurbita, extra axillary bud is
modified into tendril, while in
Antigonon, floral bud is tendrillar.
 


	30. Morphology of Stem
AERIAL  MODIFICATIONS
THORN:
- Thorn is a hard, pointed usually
straight structure produced by
modification of axillary bud.
- Leaves, branches and flowers
are developed on thorns at the
nodes, indicating that it is a
modified stem.
- It provides protection against
browsing animals,
- e.g. Citrus, Bougainvillea,
Duranta etc.
- In Carrisa, apical bud is modified
into thorn.
 


	31. Morphology of Stem
AERIAL  MODIFICATIONS
PHYLLOCLADE:
- The phylloclade or cladophyll is a stem
which gets transformed into leaf like
structure.
- The phylloclade is green, flattened
structure with distinct nodes and
internodes.
- It is thick, fleshy and succulent, in
Opuntia or Nagphani,
- cylindrical in Casuarina and Euphorbia
tirucalli and
- ribbon like in Muehlenbeckia.
- In xerophytes, leaves get modified
into spines or get reduced in size to
check the loss of water due to
transpiration and thus stem takes up
the function of leaf, i.e.
photosynthesis.
 


	32. Morphology of Stem
AERIAL  MODIFICATIONS
CLADODE:
- These are green branches of limited
growth (usually one internode long) which
have taken up the function of
photosynthesis.
- True leaves are reduced to scales or
spines,
- e.g. Asparagus
BULBILS:
- When axillary bud becomes fleshy and
rounded due to storage of food, it is
called bulbils.
- It gets detached from the plant, falls on
ground and develops into a new plant,
- e.g. Dioscorea
 


	33. Morphology of Stem
SUB  - AERIAL MODIFICATIONS
RUNNER:
- These are special, narrow, green,
horizontal or prostrate branches
which develop at the base of
erect shoots called crowns.
- Many runners arise from each
erect shoot. They spread in
different directions and bear new
crowns above and tufts of
adventitious roots below at certain
intervals.
- Each runner has one or more
nodes. The nodes bear scale
leaves and axillary buds,
- e.g., Lawn grass (Cynodon
dactylon),
- Hydrocotyl (Centella asiatica),
- Oxalis, etc.
 


	34. Morphology of Stem
SUB  - AERIAL MODIFICATIONS
STOLON:
- Stolon is a slender lateral branch
that arises from the base of the
main axis.
- Initially stolon grows upwards like
an ordinary branch and then
bends down and touches the soil
where its terminal bud gives rise to
a new shoot and adventitious
roots,
- e.g., jasmine, Mentha, strawberry
and Colocasia.
 


	35. OFFSET:
- It is  commonly called the runner of
aquatic plants.
- It is shorter and thicker than runner.
-
-
It helps in the vegetative propagation
in aquatic plants,
e.g. water hyacinth or jalkumbhi
(Eichhornia) and Pistia.
Morphology of Stem
SUB - AERIAL MODIFICATIONS
SUCKER:
- Sucker is a runner like non-green branch
which develops from the axil of scale leaf
in the underground part of stem.
- It grows horizontally below the soil for
some distance and comes above the soil
obliquely and produces green leaves to
form aerial shoots.
- The sucker can, therefore, be called
underground runner,
- e.g., Chrysanthemum, mint (Pudina).
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	37. Morphology of Leaf
A  dorsi-ventrally compressed, lateral appendage of stem produced at the
nodes and is specialized to perform photosynthesis
CHARACTERISTICS OF LEAF:
- Leaf is a thin, expanded, green
structure.
- The green colour of the leaf is due to
the presence of chlorophyll pigment.
- It is exogenous in origin.
- It is borne on the stem at the node.
- An axillary bud is often present in the
axil of each leaf.
- It has limited growth.
- It does not possess apical bud or a
regular growing point.
 


	38. Morphology of Leaf
PARTS  OF A TYPICAL LEAF :
LEAF BASE OR HYPOPODIUM:
- The part of leaf attached to the stem or
branch is known as leaf base.
- It may assume different shapes in
different plants.
- In some leguminous plants, the leaf blade
may become swollen which is called
pulvinus.
- In monocots, the leaf base expands into a
sheath covering the stem partially or
completely.
- Leaves of some plants possess a pair of
lateral outgrowths at the base, on either
sides of axillary bud. These outgrowths are
called stipules and such leaves are called
stipulate leaves.
- The leaves without stipules are called ex-
stipulate leaves. Stipules are usually green.
- The main functions of stipules are to
protect the bud and carry out
PULVINUS
photosynthesis. SHEATH STIPULES
 


	39. Morphology of Leaf
PARTS  OF A TYPICAL LEAF :
PETIOLE OR MESOPODIUM:
- Petiole is the part of leaf connecting
the lamina with the branch or stem.
- Leaves that possess petiole are
called petiolate and leaves without
petiole are called non-petiolate or
sessile leaves.
- Petiole is usually cylindrical, but may
be hollow (Papaya), tubular or
flattened.
- Function of petiole is to raise the
lamina to expose it to more light and
air and to help in conduction.
 


	40. Morphology of Leaf
PARTS  OF A TYPICAL LEAF :
LAMINA OR EPIPODIUM:
- This is the largest, most important,
green and flattened part of the leaf.
- It plays a vital role in photosynthesis,
gaseous exchange and transpiration.
- The leaf is known as dorsiventral
when its ventral surface is structurally
different from dorsal surface, e.g.
dicotyledonous leaves.
- The leaves having both similar
surfaces are called isobilateral. Such
leaves are found in monocot plants
 


	41. Morphology of Leaf
RETICULATE  PARALLEL
LEAF VENATION :
- The arrangement of veins and veinlets in the lamina is known as
venation.
- The veins are in fact conducting strands of lamina.
- They are concerned with the conduction of water, mineral salts and
food and form the structural framework of the lamina.
 


	42. Morphology of Leaf
RETICULATE  VENATION:
- When the veins and veinlets form a
network, it is called reticulate
venation.
- Here the midrib is centrally placed
and veins and veinlets remain
distributed laterally.
- It is found in dicotyledonous plants.
On the basis of number of mid-veins,
1. Unicostate - with a single mid-vein
(e.g. Mango)
2. Multicostate - with two or more
prominent veins
(e.g. Zizyphus).
It may be convergent or divergent.
 


	43. Morphology of Leaf
PARALLEL  VENATION:
- In this type of venation, veins in
lamina run almost parallel to
one another.
- It is found commonly in
monocotyledonous plants.
- It is of the following two types:
1. Unicostate e.g., Banana,
Canna.
2. Multicostate e.g., Grass, rice,
bamboo, etc
 


	44. Morphology of Leaf
SIMPLE  LEAF :
- Simple leaves are those in which
single leaf blade or lamina is
present,
- e.g., Mango, Peepal, Papaya,
etc.
COMPOUND LEAF :
- Compound leaves are those in
which the leaf blade or lamina is
divided into number of
segments known as leaflets or
pinnae.
- The leaflets never bear axillary
buds in their axil.
 


	45. Morphology of Leaf
COMPOUND  LEAF :
a) Pinnately compound leaves:
- In this type the leaflets are
present laterally on a common
axis called rachis, which
represents the midrib of the leaf
- (e.g. Gold mohur, Cassia)
- There are of four kinds of
pinnately compound leaves as
i) Unipinnate
ii) Bipinnate
iii) Tripinnate
iv) Decompound
 


	46. Morphology of Leaf
COMPOUND  LEAF :
b) Palmately compound leaves:
- All the leaflets of the palmately
compound leaves are attached
at a common point, i.e. at the
tip of petiole, like fingers of the
palm.
- There are five types of palmately
compound leaves as:
1. Unifoliate
2. Bifoliate
3. Trifoliate
4. Quadrifoliate
5. Multifoliate.
 


	47. Morphology of Leaf
ALTERNATE  PHYLLOTAXY:
- In this type, single leaf arises at each node.
- The leaves arise laterally on the stem or branches,
- e.g., Sunflower, Mango, China rose, Mustard etc.
PHYLLOTAXY:
Phyllotaxy is the arrangement of leaves on the stem and branches
OPPOSITE PHYLLOTAXY:
In this type, two leaves arise from each node in opposite
direction. It is of two types:
DECUSSATE : When one pair of leaf is placed at right angle to
next or lower pair of leaf, it is said to be opposite decussate
phyllotaxy. e.g., Calotropis, Ocimum, etc.
SUPERPOSED: In this type, all the pairs of leaves on the stem are
arranged one above the other, e.g., Jamun, Guava, etc.
WHORLED OR VERTICILLATE PHYLLOTAXY:
- In this type more than two leaves arise from each node and
form a whorl around it.
- e.g., Nerium, Alstonia
 


	48. Morphology of Leaf
MODIFICATIONS  OF LEAVES:
LEAF SPINES:
- In some xerophytic plants like
Opuntia, the entire leaf gets
modified into a small, stiff, pointed
structure called spine to check
transpiration.
- Sometimes only a part of leaf such
as stipules, get modified into spines,
to protect plants from grazing
animals,
- e.g., Zizyphus and Acacia.
 


	49. Morphology of Leaf
MODIFICATIONS  OF LEAVES:
LEAF TENDRILS:
- In certain plants having weak stem,
entire leaf or a part of it gets
modified into an elongated, thin,
cylindrical, coiled, wiry, sensitive
structure known as tendril.
- These tendrils help the plant to
climb up on some support.
- In wild pea (Lathyrus), entire leaf is
tendrillar,
- in sweet pea (Pisum sativum)
terminal leaflets are tendrillar,
- in Gloriosa only the leaf apex
modifies into tendril, and
- in Smilax, stipules become tendrillar.
 


	50. Morphology of Leaf
MODIFICATIONS  OF LEAVES:
LEAF HOOKS:
- In Bignonia unguis-cati (Cat's nail),
the terminal three leaflets get
modified into three stiff curved &
pointed hooks which look like cat's
nail.
- They cling to bark of tree (support)
and help the plant for climbing.
Bignonia is an elegant hook-climber
 


	51. Morphology of Leaf
MODIFICATIONS  OF LEAVES:
PHYLLODE:
- In some plants, petiole becomes flat,
green and leaf like and performs
photo synthesis. This is known as
phyllode.
- For example, in Acacia
auriculiformis, the normal leaf is
bipinnately compound and falls off
soon.
- The petiole gets modified into
phyllode. This is xerophytic
adaptation to reduce transpiration
 


	52. Flower
A flower, sometimes  known as a bloom or blossom, is the reproductive structure found in flowering plants (plants of the
division Angiospermae). The biological function of a flower is to facilitate reproduction, usually by providing a mechanism
for the union of sperm with eggs. Flowers may facilitate outcrossing (fusion of sperm and eggs from different individuals in a
population) resulting from cross-pollination or allow selfing (fusion of sperm and egg from the same flower) when self-
pollination occurs.
There are two types of pollination: self-pollination and cross-pollination. Self-pollination occurs when the pollen from
the anther is deposited on the stigma of the same flower, or another flower on the same plant. Cross-pollination is when pollen
is transferred from the anther of one flower to the stigma of another flower on a different individual of the same species. Self-
pollination happens in flowers where the stamen and carpel mature at the same time, and are positioned so that the pollen can
land on the flower's stigma. This pollination does not require an investment from the plant to provide nectar and pollen as food
for pollinators.[1]
Some flowers produce diaspores without fertilization (parthenocarpy). Flowers contain sporangia and are the site
where gametophytes develop.
Many flowers have evolved to be attractive to animals, so as to cause them to be vectors for the transfer of pollen. After
fertilization, the ovary of the flower develops into fruit containing seeds.
In addition to facilitating the reproduction of flowering plants, flowers have long been admired and used by humans to bring
beauty to the environment, and also as objects of romance, ritual, esotericism, witchcraft, religion, holistic medicine, and as a
source of food.
.
Flower is defined as highly condensed and modified reproductive shoot. The
part from where flower arise is called bract. Flower has short or long flower
stalk which is called pedicel. The upper part of pedicel is swollen, spherical
shaped or conical which is called thalamus / Receptacle.
 


	53. Floral leaves are  present on it.
In a flower there are 4 type of floral leaves are found.
✧ Sepal ✧ Petal ✧ Stamen ✧ Carpel
 


	54. SOME WORDS RELATED  TO FLOWER
☞ Complete Flower – When calyx, corolla, androecium and gynoecium are present.
☞ Incomplete Flower – Flower with one of the four whorl missing.
☞ Bisexual Flower – Both gynoecium and androecium present in the same flower.
☞ Unisexual Flower – Androecium (staminate flower) or gynoecium (Pistillate flower) any one of themare present
in the flower.
☞ Monoecious Plant – When both male and female flowers are present on the same plant. eg. Cocos,Ricinus,
Colocasia, Zea, Acalypha.
☞ Dioecious Plant – When male and female flowers are present on separate plant eg. Mulberry, Papaya.
☞ Polygamous Plant – When unisexual (male or female), bisexual and neuter flowers are present on thesame plant eg.
Mango, Polygonum.
☞ Monocarpic Plant – The plant which produces flowers and fruits only once in life eg. Pea, Mustard,Bamboo,
Agave.
 


	55. ☞ Polycarpic Plant  – The plants which produces flowers and fruits many times in life, eg. Pear, Mango,
☞ Achlamydeous Flower – Flowers are naked without sepals and petals eg. piperaceae.
✧ Monochlamydeous Flower : Only one accessory whorl is present (Perianth) eg. Polygonaceae,Liliaceae.
✧ Dichlamydeous Flower : Both accessory whorls present in flower.
☞ Hemicyclic or Spirocyclic Flower : Some of the floral parts are in circles and some are spirallyarranged. eg.
Ranunculaceae.
☞ Cauliflory :Production of flowers on old stem from dormant buds eg. Artrocarpus, Ficus.
☞ Symmetry of flower – If the floral leaves are cyclic arranged in a flower, then it is called cyclic flower.
If floral leaves are spirally arranged then it is called spiral flower. Floral symmetry is of three type -
☞ Actinomorphic / Radial / Regular – When flower is divided by any vertical plane into two equalhalves, then it
is called actinomorphic flower eg. Mustard, China rose, Datura, Chilli.
☞ Zygomorphic / Bilateral – When the flower is divided into two equal halves only by one verticalplane, then it is
called zygomorphic flower eg. Pea, Bean, Gulmohur, Cassia.
 


	56. ✔ INSERTION OF  FLORAL LEAVES
☞ Hypogynous condition – When petals, sepals and stamens are situated below
the ovary, the flower is called hypogynous and in this condition ovary will be
superior. eg. mustard, Chinarose, Brinjal.
☞ Perigynous condition – In it thalamus grow upwardly and form a cup shaped
structure. Gynoecium is situated in the centre and other parts of flower are
located on the rim of the thalamus almost at the same level. It is called
perigynous. The ovary here is said to be half inferior eg. plum, peach, rose.
☞ Epigynous condition – The margin of thalamus grows upward enclosing the
ovary completely and getting fused with it, the other parts of flower arises above
the ovary, the ovary is said to be inferior andthis condition is known as epigynous
eg. Guava, Cucumber and ray florets of sun flower.
Fruit
Fertilized and ripened ovary is fruit. A Fruit consist of (i) Pericarp (fruit wall), (ii)
seed.
The seeds are protected inside fruit. But in some fruits. seeds are not found like in
grapes, banana and suchtype of fruits are seedless fruit.
If a fruit is formed without fertilization of the ovary it is known as parthenocarpic fruit.
Pericarp : After ripening, the ovary wall change into pericarp. This pericarp may
 


	57. by thick and  fleshy orthick and hard or thin and soft.
Pericarp is differentiated in 3 layers
☞ Epicarp :- It is the outermost layer, which is also called rind
☞ Mesocarp :- It is the middle layer.
☞ Endocarp : It forms the innermost layer.
TRUE FRUIT : When the fruit is developed only from the ovary, the fruit is called
as true fruit. eg. Mango,Coconut, Zizyphus
FALSE FRUIT OR PSEUDOCARP : In some fruits, in place of ovary, some other
parts of flower like thalamus, inflorescence, calyx are modified to form a part of
fruit. These types of fruit are called false fruits.eg. Apple, Strawberry, Pear.
CLASSIFICATION OF FRUIT
Fruits are divided in three groups
✧ Simple ✧ Aggregate ✧ Composite
DISPERSAL OF FRUITS AND SEED
☞ The seeds falling directly under the mother plant have to germinate and develop
under limited food supply and space. To overcome this problem, the fruits
and seeds have developed several specialdevices for wide dispersal.
☞ The natural agents like wind, water, animals and even mechanism of dehiscence
in some fruits, help the seeds and fruits to disperse from one place to another, and
to long distances from the parent plant.
☞ WIND (Anemochory) :
 


	58. ☞ In the  species where the seeds are light in weight or have some accessory part to
help dissemination, aredispersed by the air current.
☞ The seeds of Drum-stick and Cinchona, and fruits of yam, maple and sal tree, are
having appendages in the form of thin, flat and membranous wings, which help
them to float in the air and be carried away to long distances.
☞ In the members of Asteraceae, the calyx is modified into hair like structures
called pappus. They persist in fruit and open out like umbrella, helping the seeds
to float in the air.
☞ In poppy and prickly poppy (Argemone), the fruit dehisces and seeds are thorwn
out to a distances away from the parent plant. (Censor mechanism)
☞ The seeds of Calotropis, Alstonia and cotton are provided with hair and cover
sufficient distances alongwith the wind.
☞ The seeds of orchids and some grasses are very small and light in weight and
may be easily carried away by wind to far off places.
☞ In fruits of physalis swollen persistant calyx is present and fruit can easily be
carried out by air.
☞ Some plant like chenopodium, amaranthus etc. are uprooted after drying and
carried away by wind and seeds are dispersed distantly. These plants are known
as tumbler weed.
 


	59. ☞ WATER (Hydrochory)  :
☞ The fruit and seeds with specialised devices which may be in the form of spongy and fibrous
outer walls as in coconut and spongy thalamus as in lotus, and small seeds with airy aril as in
water lily, float very easily in water and are carried away to long distances with the water
current.
☞ ANIMAL (Zoochory) :
☞ The fruit and seeds with hooks, spines, bristles, stiff hair, etc., get attached to the body of
animals and are carried away by them to distant places.
☞ Fruits of Xanthium and Urena bear curved hooks.
☞ Spear grass has a bunch of stiff hair.
☞ Tribulus has sharp and rigid spines.
☞ Boerhaavia has sticky hair, which help their dispersal by animals. In Martynia two curved
hooks arepresent.
☞ The edible fruits like guava, grape, fig and plum are dispersed by birds and even human beings
by feeding on them and passing out undigested seeds with faeces or by carrying them to other
places for later feeding.
 



	61. Seeds
Main functions
Germinate to  produce next generation of plantsStore food for first
stages of plant grow
Protect the embryo plant
Survive adverse growing conditions
General structure
There are two basic types of seed:
Dicotyledonous or dicot seeds with two cotyledons or seedleaves
Monocotyledonous or monocot seeds with only one cotyledon
Seeds also vary in where they store most of the food for growth of the new embryoplant. Many store the
food in the seed leaves (cotyledons); whilst others store the food outside the embryo in the endosperm, this
group includes most monocotyledons.
Dicot Seed Structure
The outside of the seed is the protective seed coat or testa. In a single seeded fruit the fruit wall, or
pericarp, surrounding, and often fused with the testa, performs this role. A small hole in the testa, the
micropyle, marks the point of entry of the pollen tube before fertilisation and is the first point of entry for
water at the start of germination. The hilum shows the point of attachment to the fruit.
Inside the seed the embryo root is called the radicle, the embryo shoot is the plumule. The cotyledons are
the embryo seed leaves and often full of stored food. In some species, such as castor oil beans, most of the
food is stored in the endosperm.
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