Morphology of Flowering Plants

Morphology (Gr. Morphos = Form; logos = Study) is the
branch of science which deals with the study of form and structure.
In botany, it generally means the study of external features, forms
and relative positions of different organs on plants.

Paris of a flowering plant : Flowering plants consist of
rool, stem, leaves, flower, fruits and seeds.

The root

The root is usually an underaround part of the plant which helps
in anchorage of plant in soil and absorption of water and minerals
from the soil. The root with its branches is known as the root spstem.

Characteristics of the root

(1) The oot is the descending portion of the plant axis and is
positively geotropic and negatively phototropic.

(2) It is non-green or brown in colour.

(3} The root does not bear nodes, internodes, leaves and
true buds.

{4) Usually the root tip Is protected by a root cap.
{5) The root bears unicellular root hairs,

{6} Lateral roots arise from the root which are endogenous in
origin (arise from pericycle).

Parts of the root

(1) Region of root cap : The tip of the root s called ealyptra
or oot cap. It is for protection of roct tip against any Injury, It is
formed from meristem called calyptrogen. Pandanus is the only plant
with multiple root caps. In the aguatic plants like Pistla, Lernna and
Eichhomia instead of root caps, they have root pockets for buoyancy,
The root caps are absent in parasites and mycorhizal roots.

2] Region of cell formation or meristematic zone : This
région of cell division lies protected below the root cap. It
comprises of closely amanged, small, thin walled and isodiamatric
cells which have dense protoplasm, Vacuoles of the cells are either
reduced in size or absent.

{3) Reglon of cell elongation : It lies behind the growing
point. Cells of this region lose power of divisior. The cells elongate due
{o vacuclation Le., formation of vacuoles,

This regien chiefly concermns with absorption of minerals along
with some amount of water.

(4] HReglon of cell
differentiation or maturation
{Root hair zone) : [n this region
elongated cells are differentiated
into permanent tissues depending
upon the functions they have to
perform. [t lies adjacent to the
meristematic region some cell of
the outermost layer of cells in this
region develop root hairs. Most of

the water absorplion occurs

through this reglon. Fig : 2.1-1 Hegions of the voot

Types of root

Tap root : Tap rool is the primary root which develops from
the elongation of the radicle of embryo and persists throughout the
life of plant. It forms lateral branches or secondary roots which are
further branched to form tertiary roots. Thus tap roct along with its
branches [.e., secondary and tertiary roots form tap root system.

Adventitious root : The roof system that develops from any
part of the plant body other than the radide Is called the
adventitious root system. It is mostly seen in monocotyledonous
plants. In grasses, fibrous root system {s present,
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Modification of roots

Sometimes the root performs functions other than fixation,
absorption and conduction so get medified structurally, Both tap
rools and adventitious roots may undergo such modifications,
There are many types of root modifications.

Modification of tap roots

{1) Storage roots : In some plants, the primary tap roots are
modified for storing reserve food materials. The secondary roots
remain thin and they are absorptive in function. The storage roots
are usually swallen and assume various forms :

{I) Conical : The swallen root is broad at the base and tapers
gradually towards the apex giving a shape of cone, e.g., Carrot,

(1i) Fusiform : The root is swellen in the middle and narrow
towards both |ts base e.g,, Radish (Raphanus sativus),

(ii) Naplform : The root Is nearly globular or spherical in
shape. The basal portian of root is much swallen which suddenly
tapers towards the apex giving a top-shaped appearance, e.g.,
Tumnip (Bressice napus, vern, Shalgam) and Beet (Beta vulgaris,
vern, Chukandar).

Fig : 2.1-2 Tap root modifications (a) Fusiform
{b) Conieal (c) Napiform (d) Tuberous

(iv) Tuberous : The starage rool having no definite shape is
called tuberous, .e.g., Mirabills jolapa (8 O'clock plant).

(2) Branched roots

(i) Nodular roots (Tuberculated roots) : The primany tap
roots and its branches of lequminous plants, Le., plants belonging
to sub-family papilionatae of the family lequmincsae (e.g, Pea,
Gram, Ground nut, Beans ete ), bear nodule like swellings, called
root nodules,

Thev are red in colour due to the presence of leg-
haemoglobin, The nodules are inhabited by nitrogen fixing
bacteria called Rhizobium leguminosarum. It converts atmaspheric
nitrogen into nitrates and supply them to the plant. In tum
Rhizoblum gets nutrients and shelter from the plant.

(ii) Pneumatophores or Respiratory roots : The roots of
some plants growing in saline marshes (mangrove plants) suffer
from the lack of axygen. This is due to the water logged condition
of the soil. To cope with this situation some root branches grow
vertically upwards,

Breathing
pores
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Fig : 2.1-3 Pnesmatophoves :
(n) Plants showing pneumatophores
{b)} Part of pneumnatophores showing breathing pores
They become aerial and negatively geotropic. These roots
bear many minute pores called pneumathodes (lenticels) towards
their upper ends, Gaseous exchange takes place through
pneumathodes. Such aerdal, porous, roots which help in gaseous
exchange are called breathing roots. eg., Sonneratin, Herittera,
Rhizophora, Avicennia and Cerlops etc. and are found in

sundarbans of West Bengal.
For physiological or Vital functions

(1] Storage roots : The rools where adventitious roots
become swollen lo store food. They are of following tupes :

Tuberous roots : These advenlitious roots are swollen
without any definite shape e.q., Ipomoea batato or (Sweet potato).

Fasciculated roots : These are tuberous roots arising in
cluster from the base of the stem. e.g., Dahlla, Ruellia (Menow
weed), Asparagus etc.

(&) (£)

Fig : 2.1-4 Modification of adventitious root : (a) Tuberous root
of sweet potato (b) Fasciculnted roots of dahlla, (c) Nodulose
roots of mangoe ginger, (d) Meniliform root of Momordica,
(e) Palmate roots of Orchis, (f} Annulated roots of [pecac

Nodulose roots : These rools become swollen at their tips
due to accumulation of foed eg., Maranta sp. [Amowroot),
Curcurma amonda (Mango — ginger).
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Maoniliform or Beaded roots : These adventitious rools are
swallen at frequent intervals. This gives the root a beaded
appearance. e g, Portuloca (Rose moss), Momordica (Bitter
gourd}, Cyperus {Guinea rush).7

Palmate tuberous roots : In Orchis there is a pair of
succulent tuberous rool, one of which perishes every vear while
another new one is formed by its side. Such orchid roots may
sometimes be of palmate shape, therelore, called palmate roots.

Annulated roots : The roots of @ medicinal plant, Cephaelis
ipecacuanha (lpecac) vields emetine that looks like discs placed
one above anather, therefore, called annulated.

(2) Epiphylic roots ; Thesa roots are ako called “hyaroscopic
roots', These roots develop in some orchids which grow as epiphytes
upan the trunks or branches of trees, They hang freely in the air and
absorb moisture with the help of spedal sponge like tissue called
velamen. Velamen is modification of epidenmis. eg, Vandg,
Dendrobium elc.

(3) Parasitic or Haustorial or Sucking roots : The roots
of parasitic plants, which penetrate into the host tissues to absorb
nourishment, are called haustorial roots. eq., Cuscuta (Dodder,
Ve, Amarbel).

{4) Saprophytic roots (Mycorrhizal roots) : The rools are
associated  with  fungal hyphae  elther  superficially
{ectomycarrhizae) or internally (endomycorrhizae) lor absomplion
of water and minerals. e.n., Morotropa and Sorcodes,

{5} Photosynthetic or Assimilatory roots : These are
green, aerlal, adventitious roots which prepare food materials by
photosynthesis are called photosynthetic roots or assimilatory rools
e.q., Taeniophyllum, Tropa and Tinospora. In same epiphytes like
Taenlophyllum, the stem and |eaves are absent. The entire plant is
represented by thin green, ribbon like roots which confain
velamen, These roots absorb moisture fram the atmosphere and
manufacture food materials by photosvnthesis.

(6) Reproductive roots : Some fleshy adventitious root
develop buds which can grow into new plants. These are called
reproductive root. These roots serve as means of vegetative
propagation. e.g., Sweet potata, Dahlla etc.

For mechanical function

(1) Stilt roots (Brace roots) : The aeral, adventitious
obliquely growing roots that develop from the lower nodes of the
stem to give additional support are called stilt rools, These rools
bear several large overlapping root caps called multiple root caps.
e.q., Sugarcane, Pandanus, Rhizophora, Sorghum and Maize
Pandanus (screw pine) Is a common sea shore plant

{2) Prop roots or Pillar or Columnar roois : These
adventitious aerial roots arise from horizontal aerial branches of the
trees like Firus benghalensis (Banyan). They grow wvertically
downward, penetrate the soil, become thick and assume the
shapes of pillars. They provide support to the spreading branches
of tree. Prop roots possess lenticels for aeration.

In India, the blagest banyan tree having large number of prop
roots are found at Indian Botanical Gardens, Kolkata and Kadiri
{Andhra Pradesh).

{3) Buttress roots : The horizontal plank like aerial,
adventitious roots that develop at the base of the stem to give
additional support are called buttress roots or ballast rools, eg,,
Terminalio and Salmalia.

{4) Climbing roots : The aerial adventitious rools that arise
from the nodes or internodes of weal stemmed plants to climb up
their support are called dimbing roots,
e.q., Pothos, Piper betel, Vanilla and
Hedera. In Pothos and Hedema,
climbing roots develop all owver the
stern. In Vanilla, single tendrl like root
arise at each node. Hence they are
called tendrillar roots. In Piper betel
many short branched, adventitious roots
arise at each node. These rools are
called clinging roots.

Fig : 2.1-5 Climbing
root of Piper betel

{5) Floating roots : These roots
develop from the nodes of floating aquatic plants like Jussiaea
(=Ludwlgia). They store air, become inflated and spongy, project

ahove the level of water, make the plant light and hmction as

floats.

(6) Contractile or Pull roots : Some rools of plants with
underground stems contract or swell so that the aerial shoots are
kept in a proper depth in the soil. These roots are called contractile
or pull roots, e.q., Canna, Crocus, Allium, Lilium, Freesia, atc,

{7) Root thorns : In aroids like Pothas and many palms
(Acanthorhiza and [riartea) the adventitious roots become hard
and pointed hence called roat therns.

The stem

The stem develops from the plumule of the germinating seed.
Normally it Is the aerial part of the plant bady.

Characteristics of stem

(1) Stem is an ascending axis of the plant and develops from
the plumule and epicotyl of the embrvo.

(2} It is generally erect and grows away from the soil towards
light. Therefore, It is negatively geotropic and positively
phatatrapic.

{3} The growing apex of stem bears a terminal bud for growth
in length,

{4} In flowering plants, stem is differentiated into nodes and
internodes. A node occurs where leaves are attached to the stem.
Internode is the portion of stem between the two nodes.

(5) The lateral organs of stem (Le., leaves and branches) are
exogenous in origin (lrom cortical region).

(6) The young stem is green and photosynthetic
{7) Hair, if present, are generally multicellular,

(8) In mature plants, stem and is branches bear flowers
and fruits
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Diverse forms of stem

(1) Reduced stems : In some plants, the stem is in the form
af a reduced small disc which s not differentiated into nodes and
internodes. e.g., (a) A reduced green-coloured disc-like stem lies
just above the base of fleshy roots of Radish, Carrot and Tumip ;
(b} Green-coloured small discold stem occurs in free-floating
Lemna, Spirodela and Welffia; (c) Highly reduced non-green
discoid stem ocours al the base of Onion and Garic bulbs, efc.

(2} Erect stems : Majority of angiosperms possess upright,
growing-ascending, vertically-erect stems. They are fixed in the soil
with the help of roots.

(3) Weak stems : They are thin, soft and delicate which are
unable to remain upright without any external support. They are of
two types : upright weak stems and prostrate weak stems.

(i) Upright weak stem

Twiners : The stems are long, slender, flexible and very
sensitive. They twin or coil around an upright suppeort on coming
in its conact due to a special type of growth movement called
nutation. They may coil the support to the right (anticlockwise from
the top or sinistrorse) e.g., Convolvulus sp,, Ipomoea guamoclit
Ciitoria ternatea, etc. or fo the left (clockwise ar dextrore), e.g,
Lablab,

Climbers : The stem s weak and unable to coil around a
support, They usually climb up the support with the help of some
clasping or clinging structure. They are of four tupes :

(a] Tendril climbers : Tendrls are thread like green
structure which help in climbing the plants. They may be modified
stem (e.g., Vitis), stem branches (e.g., Possiffora) and inflorescence
{e.g., Antigonon).

(b} Root climbers : Adventitious roots arise from the nodes
and penetrate info the upright support so that the climber climbs
up, e.g., Betel vine (Piper betel), Tecoma, fuy, elc.

{c) Scramblers or Hook climbers : These weak stemmed
plants slowly grow over other bushes and rest there. They attain
this position with the help of curved prickles (e.g, Rose), curved
hooks on flowering peduncle (e.g, Arfabotrys), prickles on stem
(e.q.. Lantana), spines (e, Climbing Asporagus) or spinous
stipules (e.g,, Zizyphus).

{d) Lianas : These are woody perennial climbers found in
deep forests, At first, they are just Jike ordinany twiners but once
they reach to the top and get sunlight, become woody, eg.,
Tinespora, Ficus, Bauhinla, Bignonia, elc.

(ii} Prostrate weak stem

Trailers : The stem creep on the ground but roots do not
arise at the nodes, They are of three types :

(a} Procumbent : The stern creeps on the ground totally e.4,,
Tribulus, Basefla, Evoluufus.

{b) Decumbent : Branches, after growing horizontally for
some length, grow wvertically upwards, e.g., Portulaca, Tridux,
Lindenbergia, ete.

le] Diffuse :
Boerhaavia.

Branches grow profusely in all directions, eg,,

Creepers : These weak-stemmed plants grow prostrate and
develop adventitious roots from their nodes. Creepers are of
three kinds

(a) Runmers : This prostrate aerial stem has a long intermode
and creeps horizontally. Axillary buds arise from nodes to form
aerial shoots and roats. g, Cynodon (doob grass) and Oxalis.

(b) Stolons : They are special kinds af runners which initially
grow upwards like ordinary branches and then arch down to
develop new daughter plants on coming in contact with the solil.
€.9., Strawberry (Frogaria vesica), Colocasia, Peppermint {Mentha
piperita), Jasminum (Jasmineg).

{c) Offsets : They are weak, elongated, horizontal branch of
one internode that arises in the axil of a leaf. At the tip, It produces
cluster of leaves above and tuft of roofs below. The offset may
break off from the parent plant and act as individual plants. They
are found usually in aguatic plants and rarely is terrestrial plants.
They are helpful for vegetative propagation. e.g., Eichhomia {water
hyacinth), Agave, Pistia.

Modification of stem

Underground stem

The underground stems lack green colour because of their
geophillous nature. They can be identified as stems because of the
presence of nodes, internodes, scale leaves, buds and branches.
Based on the type of growth (transverse/verticalioblique) and the
part that stores food (main stem/ branch/ leaf base), the
underground stems are classified into several types :

(1) Sucker : This is a sub
aerial branch that arises from the
main stem. Initially it grows
horizontally below the sail surface
and later grows obliquely upward.
They are shorder and stouter than
the runners. e.g,, Mentha arvensis
(mint wvem. Podina) and
Chrusanthermum,

i2) Stem tuber : Stem tuber is the tuberous lip of an
underground branch. It occurs Ezuegth the soil at any depth. The
axillary branches (stolons) that are produced near the soil surface
grow into the soil and their tip become swollen due to
accumulation of starch and proteins eq., Solanum tuberosum
(potato). In potato, the stem nature is evident by the presence of
‘eves’ on its brownish corky surface. Each eve is a pit like structire
and reprasents the node. Axillary bud is situated in the pit of the
eye. The stem tubers are differentiated from the tuberous roots by
the presence of vegetatively propagating eves.

i i’Ia:ZJ-G Sucker
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{3) Rhizome : The rhizome is & thickened, underground
dorsiventral stem that grows horizontally at particular depth
within the spil. The thizome Is brown in colour. it can be
distinguished from the modified root by the presence of nodes,
internodes, terminal bud, axilary bud and scale leaves. The
terminal bud develops aerial shoot that bears inflorescence.
Adventitious roots develop on the ventral surface of the rhizome.
The rhizomes are perennial and vegetatively propagating
structures. It is of following types :

(I} Rootstock : They are upright or oblique or vertical with
their tips reaching the soll surface. e.g., Alocasia indica and
Banana.

(il) Straggling : They are horizontal in position and generally
branched (Svmpaodial or Monopodial), e.g., Nelumbo nucifern
(Lotus), Zingiber officinale (Ginger), Curcuma domestica
{Turmeric), Saccharum elc.

{4) Corm : The corm is an underground modification of main
sten with more diameter than length. It grows wertically ai
particularly depth in the soil. The corm stores food materials and
becomes tuberaus. It is non green in colour and conical, cylindrical
or flattened in shape. The corm bears scale leaves at each node. In
the axils of these scale leaves axillary buds arise which grow Into
daughter corms. The terminal bud of the corm is large.

Intermode

Fig : 2.1-7 Underground modification of stem
{a) Tuber s of potato (b) Rhizome of ginger
{e) Corm of colocasia (d) Bulb of onion

It grows into aerial shoot and bears leaves and flowers.
Adventitious roots normally develop from the base or all over the
body of the corm. With the help of some special adventitious roots
called the contractile roots or pull roots, the corm remains
constantly at a particular depth. The corm propagates vegetatively
by daughter corms. eg., Amorphophallus, Gladielus, Colocasia
and Crocus {Saffron).

(5) Bulb : A bulb is a specialized underground stem which
bears roots on it's lower side and rosetie of fleshy leaf bases or
fleshy scales on the upper side. In a bulb, the stem Is reduced and

becomes discoid. On the lower side of the disc adventitious roots
develop in clusters. The upper side of the disc shows compactly
arranged scale leaves so as to form an underground bulb. The leaf
bases or scales become fleshy due to accumulation of lood
(carbohydrates) and water. The terminal bud grows into
inflorescence or aerial shoot (scape), while some of the axillary
buds develop into daughter bulbs. Bulbs are of lwo types,
tunicated bulb and scaly bulb.

(i) Tunicated bulb : In tunicated bulb, the fleshy leal bases
are arranged In a concentric manner. The entire bulb is covered by
peripheral dry membranous leaf bases called tunlcs, hence called
the tunicated bulb. e.g., Allium cepa (Onion), Narcissus and Tulip,
Compound tunicated bulbs as in Allium sativumn (garlic).

{ii) Scaly or Imbricated bulb : In scaly bulb, the fleshy
scale leaves are amanged loosely overlapping one another. Such
bulbs are not covered by any tunics, hence called naked bulbs or
scaly bulbs. e g., Lifium bulbifera (Lily).

Aerial stem

(1) Tendrils : The tendrils are thin, wiry, leafless and spirally
coiled branches. The terminal part of a tendril is sensitive. It holds
tha support by coiling round it. The tendrils help the weak stems to
climb the support. In some weak stemmed plants, the axillary bud
or terminal bud may medify to form tendrils which are specially
called stem tendils. Stem tendrils are of following four types :

(i) Axillary : e.g., Passifiora.

{ii) Extra-axillary : e.g., Luffe {vemn, Ghiatori], Cucurbita (vern,
Kaddoo), Lagenaria (vem. Lauki),

{iil) Apical bud tendrils : e.g., Grape Vine (Vitis vinifera).
{iv) Floral bud or Inflorescence tendrils : e.g., Antigonon.

{2} Stem thorns : The axillary buds of some plants become
arrested and get modified into stifi, shamp and pointed structures,
called thoms. They are deep seated structures having vascular
connections with stem. Besides reducing transpiration, they protect
the plant from browsing animals. eg, Citrus, Durania,
Bougainvillea, Pomegranate, Flacourtia, Aegle marmelos etc. In
Alhagl the thoms bear flowers.

(3) Phylloclades : The phylloclade Is special modilied
photesynthetic stem present mostly in xerophytes. It is green,
flattened or cylindrical structure which has distinet nodes and
internodes. Xerophytes show many adaptations to check the rate
of transpiration. Reduction of leaf size, early leaf fall, formation of
scale leaves, spines, thorns, thick cuticle, presence of fewer stomata
are some of the xerophytic characters. In such cases, the stems
become flattened to carrvout photosynthesis. These modified stems
are called phylloclades. Usually the phylloclades retain water in the
form of mucilage. e.g., Opuntia, Casuarina, Cocoloba and Kuscus.

In Opuntia, the leaves are modified into spines and the stems
becomes fleshy leaf like phylloclade. In Casuarina the leaves are
modified into scales. The phylloclade in Ruscus Is leaf like and bear
flowers. In Cocoloba, alter the modification of leaves into scales
the stem becomes ribbon like phylloclade with distinct nodes and
internodes.
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(4) Cladodes : These are rmodifications of stem and branches
of limited growth. It has one internode only. Each dadode is green,
fat or cylindrical, leaf like structure which performs photosynthesis.
In Asparogus, the leaves are reduced to eurved spines. In Ruscus
aculeatus, the leafl like dadode are borne in the auils of scale
leaves.

{5) Thalamus : Thalamus of a Nower Iz a modified stem
apex. The other floral parts {sepals, petals, stamens and carpels)
are bom on the thalamus. It may be convex (Ronunculus), concave
(Lathyrus) ar flask shaped (Rosa).

Stem branching

In angiosperms, always the branches are produced by the
growth of axillary buds or lateral buds. This type of branching is
known as lateral branching, The lateral branching is classified Into
two kinds racemose and cymose,

{1) Racemose branching : [n this tvpe of branching, the
terminal {or apical) bud of the main stem grows Indefinitely and the
axillary buds grow out into lateral branches in acropetal successian.

This type of branching Is also called menopodial branching.
Due to monopodial branching the shoot system of plant appears
conical e.g., Eucalyptus, Polyalthia (8shoka tree).

(2) Cymose branching : In cumose branching the terminal
bud is active for a short period and becomes modified into some
permanent structures Ilke tendrils, thoms of flowers etc. Due to the
terminal bud mod|fication the growth of the main stem is definite.
This is also called sympodial branching, Further growth in the plant
Is carried by one or more axillary buds. Cymose branching may be
of three types :

(i) Uniparous or Monochasial type : In uniparous type of
branching only one lateral branch is produced at each time below
the modified terminal bud. Here the successive lateral branches
that are formed unite to form a stem. Such a stem is called false
axis or sympodium. The uniparous branching is of two kinds,
helicaid and scorpiaid.

{a) Helicoid branching : If the successive lateral branches
develop on one side it is called helicold branching. e.g., Saraca,
Canna and Terminalia.

{b) Scorpioid branching : If the successive lateral branches
develop on either side alternately, it is called scorpicid branching,
e.g, Cissus, Gossypium and Carissa,

Flg : 2.1-8 Types of uniparous branching
{a} Helicoid type branching in Terminalia
{b) Scorploid type branching In Carlssa

(i) Biparous or Dichasial type : When the activity of
terminal bud stops, further growth of plant takes place by two
lateral branches, e.g., Viscum (Mistletoe), Silene, Stellaria, Mirabilis
jalapa (Four O clock), Dianthus (Pink), Carissa carandas
(Karonda), etc.

(iii) Multiparous or Polychasial type : When the activity of
terminal bud stops, further growth of plant takes place by a whorl of
three or more axillary branches. The axis is said to be multipodial,
eg., Euphorbla tirucalli, Croton, Nerium edoratum (Oleander).

Buds

A bud is a compact undeveloped young shoot consisting of a
shoot apex, compressed axis and a number of dosely overlapping
primordial leaves arching over the growing apex. Buds which
develap into flower are called floral buds.

Nature of buds : According to nature they are of following types :

{1) Vegetative buds : These buds grow 1o form only leafy
shoots,

{2] Floral buds : These buds grow to form flowers.

(3] Mixed buds : They produce both vegetative and floral
branches.

Position of buds : They are of following types

{1) Normal buds : These buds are borne on stems either
terminally or laterally. Since they are borne in normal positions,
they are called normal buds.

Apical buds : They are bomne at the apex of the main stem
or a branch. They are also called terminal buds. Cabbage Is a large
apical bud,

Lateral buds : The buds, which are bome In any other place
except at the apices of main stem and its branches, are called
lateral buds:

(i) Axillary buds : The buds develop in the axil of leaves
and produces branches;

(i) Accessory buds : They are additional buds botne at the
leal bases. Accessory buds are of two kinds,

(a) Collateral buds : Present on the side of axillary bud e.g.,
lilies

{b} Superposed buds : Present above the axillary bud e.g.,
Aristolochia.

(iif) Extra-axillary Buds : These buds develop on the nade
but outside the leaf base.

(vi] Adventitious buds : When a bud grows from a pasition
ather than normal, it is called adventitious bud, Adventifious bud
may be :

{a) Foliar buds : Appearing on leaves e.g,, in Bryophylium,
Begonla, Kalanchoe.

{b) Radical buds : Developing on roots e.q., Ipomea batatus
(sweet potato), Dalbergia

{c) Cauline buds : Developing on slem e.g,, rose.

Bulbils or Specialised buds : Modification of whole buds
info swallen structures due lo storage of food materials are called
bulbils. e.g., In Lifium bulblferum and Dioscorea bulbifera, the
bulbils develop in axil of leaves; in Agove, floral buds of
inflorescence transform into bulbils; In Oxalls, they develop just
above the swollen roots,
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Tha leaf

The leaf is a green, flat, thin, expanded lateral appendage of
stemn which Is bome at a node and bears 2 bud in its axil. It is
exogenous in orgin and develops from the leal primordium of
shoot apex. The green colour of leaf (s due to presence of the
photosynthetic pigment — chlorophyll which helps plants to
synthesize organic food. The green photosynthetic leaves of a plant
are collectively called foliage.

Characteristics of leaf
(1) The leaf is a lateral dissimilar appendage of the stem.
(2) A leaf is always bome at the node of stem.
{3) The growth of leaf is limited

{4) The leaves do not possess any apical bud or a reqular
growing point,

Parts of a typical leaf

The leaf consists of three paris namely, leal base (usually
provided with a pair of stipules}, peticle and leaf blade or lamina.

(1) Leaf base (Hypopedium) : Leaf base is the lower most
part of the leal meant for atmachment. It acts as a leal cushion.
Some times leaf base shows different variations as follows :

(i) Pulvinus leaf base : In members of leguminosae the leaf
base is swollen. Such
swollen leaf bases are called
pulvinus leaf bases as seen
in mango leaves. It helps in
seismonastic movements
le.g., Mimosa pudica) and
nyctinastic movements (e.d.,
Enterobium, Arachls, Bean).

(i) Sheathing leaf
base : In grasses and many
monocots, the leal base is
BaEt e e G L el
stemn as an envelope, such a Fig : 2.1-9 Parl of a typical leaf
leafbase is called sheathing leal base. e g., Sorghum, Wheat and
Palms. In grasses (Sorghum, Wheat etc.) the sheathing leal base
protects the intercalary menstem,

(ili) Amplexicaul : Leaf base completely encircles the stem.
e.q., Polygonum.

liv) Modified leaf base : The leaf bases in few plants
perform accessory functions and show madifications. In Allium
cepa (Onion), the leaf bases store food materials and become
fleshy, In Platanus and Robenia, the leaf bases protect the axillary
buds and grow around them to form cup like stuctures.

Leaf base  § L Stem

{v) Stipule : The stipules are the small lateral appendages
present on either side of the leaf base. They protect the voung leaf
or leaf primordia. Leaves with stipules are called stipulate and
those without them are called exstipulate, The stipules are
commeonly found in dicotyledons. In some grasses (Monocots) an
additional outgrowth is present between leaf base and lamina, It is
called ligule. The leaves having ligules are called ligulate.

Types of stipules : Depending upon the structure and
position various kinds of stipules are recognized.

Free lateral stipules : A pair of freely amanged stipules
present on either side of the leaf base are called free lateral stipules,
e.g., Hibiscus and Cotton.

Adnate stipules : The two stipules that fuse with the leaf
base or peficle on either side are called adnate stipules, eg.,
Arachis and Rose.

Inter petiolar stipules : Stipules present in between the
petioles of opposite leaves, e.g., [xora and Hamelia.

Auxillary stipules : Stipules present in the axil of a leaf are
called axillary stipule. These are also called intrapetiolar stipule,
e.q., Tabernamontana and Gardenia,

Ochraceous stipules : Membranous tubular stipules that
ensheath the axillary bud and a part of internode is called
ochraceous stipule. It is formed by the union of two stipules, eg,,
Polygonum and Rumex.

Hairy stipules : These are hair like stipules which are dry in
nature, e.g., Anacampsora.

Foliaceous : Green, expanded, leaf like stipules are called
foliaceous stipules. They carrvout photosynthesis, hence called
assimilatory stipules, e.g., Pisum sativum and Lathyrus ophaca.

Spinous : In some plants the stipules are modified into hard,
pointed defensive organs called spines, eg., Acacia arabica,
Prosopis julifiorn and Zizyphus.

Convolute or Bud scales : Scales which protect the buds are
called bud scales. Sometimes they are modified into stipules. The
bud scales fall off as the buds open, e.g., Arfocarpus and Ficus.

(2] Petiole (Mesopodium) : A petiole or leaf sialk is a
cvlindrical or sub cylindrical structure of a leaf which joins the
lamina to the base. A leaf with 2 peticle is called peticlate and the
one without it is called sessile,

Modification of petiole

Winged petiole : Green, flattened petioles may be called
winged petioles, e.g., Citrus and Dionaga.

Tendrillar petiole : In few plants the petioles are modified
into tendrils and helps the plant in dimbing. eg., Clematis and
Tropaeolum

Leaf like petiole (Phyllode) : A modified peticle which is
flat, green and lamina like is called phyllode. It is a photosynthetic
crgan. e.q., Acacia auriculaeformis (Australian babool).

Swollen or Spongy petiole : Sometimes the pefiole
becomes swollen and spongy due to the development of
acrenchyma. This type of petioles encloses much air and helps the
plant to float. It is a hydrophytic adaptation e.g., Tropa bispinosa
and Eichhornia.

Spinous petiole : In few plants, the leaf blades fall off and the
peticles become hard and spinous e.g., Quisqualis (Rangoon creeper).

(3) Lamina (Epipodium) : The green expanded portion of
the leaf ls called the lamina. It performs vital functions like
photosynthesis and transpiration.



Shape of lamina : It varies in different plants as follows.

{1) Acicular type
Needle shaped leaves.
e.g., Allium cepa, Pinus

Pinus

{2) Linear type
Long and slightly broader leaves,
e.g., Triticurn (wheat), Oryza sativg

(3) Lancealata type
Lance shaped leaves.
e.g., Nerium, Polyalthea,

{4) Orbicular or Rotund type
More or less drcular leaves,
e.q, Lotus, Nasturtium

(5) Elliptical oval type
Leaves are like an ellipse.

e.g., Psidium (Guava), vinica

(6) (i) Ovate type
Eag or top shaped leaves.
e.q., China rose
(i} Obovate type
Inverted egg shaped. e g,
Juglans regia (Walnut), Prunus amyadalus (badam)

Leaves like sagaitate but
the two basal lobes are

(7) Spathulate (8) Obligue type
Spoon like leaves. Leaf lamina is with unequal half,
e.q., Drosern, Calandulo e.9., Margosa
Margosa
{9) Oblong type {10) Reniform type
Reclangular leaves. Kidney shaped leaves.
e.9., Banana e.g, Hydrocotyle
(11) (i} Cordate type (12) Saggitate type
Heart shaped Leaves shaped like an arrow head.
(with a deep notch at the base) e.g., Sagittarla
leaves. e.g., Betel, Banyan
(ii) Obcordate type
Inverted heart shaped. e.q,, Oxolis, Bauhina
{13) Hastate type (14) Lyrate type

Leaves shaped like a lyre.
e.g., Hophanus sativus (Raddish),

Cinion

directed outwards,

e.q., lpomoea. Ipomoea Brassica campesiris (mustard)
{15) Centric type (16) Cuneate type

Hollow and culindrical leaves, Wedge shaped leaves. e.q., Pistio
e.g., Onion
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Margin of lamina : The margin of the lamina may be of different types as given.

Hiblscus

Mango Polyalthia

Entire Seirate Repand Dentate Crenate Spiny Biserrate
Leaves with Leaves have saw|] Leaves have |Leawves have Leaves have |Leaves have Margins have
smooth margin. |like margin. wauvy margin. |large pointed round teeth  |spiny margin. | incisions which

teeth like margin margin. are further
incised.

Aloe

Apex of lamina : The apex of the leaf lamina shows variations in different plants.

(1) Acute
The apex is namow and pointed.
e.g., Mango. China rose

(2) Acuminate
The apex is drawn out info a
long tapering lail,

e.q., Ficus religiosa.

(3} Obtuse
The apex is rounded.
e.g., Banyan.

(4) Mucronate
Round apex with sharp
pointed tip, e.g., Vinca.

The mucronate like apex
ends with fine thread like

structure. e.g., Banana.

(5) Cuspidate or Spiny () Tendrillar
The apex Is spinous. The apex form a tendril.
e.g., Date palm. / e.q., Gloriosa.
/
{7) Cirrhose (8) Truncate

The shape is abruptly
cut across.

e g., Parls poluphyllo.

(9] Retuse

The apex obtuse is partial
e.q,, Plstia

(10) Emarginate
The obtuse apex is deeply
notched. e g., Bauhinia, Oxalis.

Surface of lamina : The surface of the lamina may be of
many kinds.
Glabrous : Smooth and without hair. e.g., Mangifera indica.

Glaucus : Covered by waxy coating with white linge. eg.,
Calotropis.

Scabrous ¢ Rough surface. e.g., Ficus.
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Viscase : Sticky surface. e.g., Cleame.
Pubescent ;: Covered with soft and wooly hair. e.g., Tomato.

Pilose : Covered with long distinct scattered hair. eg,
Grewla pllosa.

Hispid : Covered with long rigid hair. e.q., Cucurbita.

Spinose : Covered with small spines. eg., Solanum

xanthocarpurm.

Texture of lamina : The lexture of lamina also varies in
different species.

Herbaceous : When the lamina is thin and saft.
Caoariaceous : When the lamina is leathery.
Sueculent ; When the lamina is thicl, soft and juicy.

Hygrophytlc : When the lamina |s very thin, membranous
and spongy.
Life Span or Duration

(i) Caducous (Fugacious) : Leaves falling down saon after
thelr appearance, e.g., Opuntia (vern. Chhittar Thor).

(ii} Deciduous er Annual : Leaves falling off almost
simultaneously at the and of growing season. The phenomenon is
called leaf fall, e g, Mulberry, Poplar. In Euphorbia rovleana the
leaves are drought deciduous.

{iii} Persistent {evergreen) : Leaves live for mare than one
season. They fall down individually at different times. Plants |ook
evergreen, e g, Pinus, Evcalyptus, Mango, Oleander

Leaf Insertion

(i) Radical : Leaves barne on a reduced stem and appear to
arise directly from the top of the root, e.q., Radish, Turnip.

(it} Cauline : Leaves found on the nodes of the main stem,
e.q., Maize, Rose, Althaea.

(ili) Ramal : Leaves produced on the nodes of the stem
branches, e.q., Dalbergia, Peepal, Zizyphus.

Types of leaves

On the basis of shape of lamina, the leaves are classified into
two types, namely, simple leal and compound leaf.

(1} Slmple leaves : The leaf having single undivided lamina
is called the simple leaf. The simple leaf may be entire (e.g., Mango
and Hibiscus rosa sinensis) or lobed. The lobes of a simple |eal
may be enlire pinnately arranged (e.g., Brassica) or palmately
arranged (e.g., Gossypium, Passiflora and Ricinus),

(2] Compound leaves : A compound leafl is one in which
the lamina or the leaf blade is completely divided into many
segments or units called leaflets or pinnae. When pinnae of leaflets
are attached in various ways to the portion of leaf axis known as
the rachis. The compound leaves mav be of ko types, namely,
pinnate compaound leaves and palmate compound leaves.

{i} Pinnate compound leaves : It is the most familiar and
widespread type of ecompound leaf in which the rachis is elongated
and bears two rows of simple or divided leaflets. The leaflets may
be amanged alternately or in pairs along with the rachis. It is of

following types :

Unipinnate compound leaf : Here the primary mchis is
unbranched and bear leaflets on either side. Unipinnate leaves are
of two types :

Paripinnate : The unipinnate leaf with even number of
leaflets. They are bome in palrs. eg., Tamarindus Indica (Imli),
Cassia efc.

Imparipinnate : The unipinnate leal with odd number of
leaflets. The rachis is terminated by single unpaired leaflet. eg.,
Neem, Rose, Murroya,

Bipinnate compound leaf : [n this type, the primary
rachis is divided once and produce secondary rachis. The leaflets
develop on the secondary rachis, e.q, Delonix and Acacia,
Mimosa pudica, Albizzia (sub family mimosoideae).

Tripinnate compound leaf : In this type the primary rachis
divides twice and produces secondary and tertiary rachil, The
leaflets develops on the tertiary rachil, e.g., Moringa (Soanjana)
and Millingonia.

Decompound leaf : Here the primary rachis divides many
times without any definite order. The lamina is dissected into many
units. e.q., Coriandrum, Carrof elc.

(i) Palmate compound leaf : In a palmately compound
leaf, the leaflets are amanged at the tip of the petiole. According to
the number of Jeaflets present at the tip of the petiole. These leaves
are of following types

Unifoliate : In this case, a palmately compound leaf is reduced
to a single terminal leaflet. e g., Citrus (Khatta), Lemon, elc.

Bifoliate : This type of leal has only two leaflets attached
side by side at the tip of petiole, eg., Balanites roxburghii,
Hordwickia binata, etc.

Trifoliate : This type of leaf has three terminal leaflets, Aegle
marmelas (Weood apple, Vemn, Bael), Oxalis corniculata, Trifollium
(Clover), elc. These leaves differ from trifoliate imparipinnate (e.g.,
Lablab) in having all the three leaflets attached at the tip of petiole.

Quadrifoliate : This leaf has four leaflets attached to the tip
of petiole. e.g., Paris quadrifolia, Marsilea.

Multifoliate (Digitate) : A palmately compound leaf having
five or more terminal leaflets, e.g., Bombax malabarica, Cleame
viseosa, Gynandropsis pentaphylia, etc.

Phyllotaxy (Phyllotaxis)

The arrangement of leaves on the stem is called phyllotaxy
(Gk. Phyllon = leaf; taxis = arrangement),

(1) Alternate or Spiral phyllotaxy : When only one leaf is
found at each node. The leaves presenl at successive nodes
alternate with each other. The amrangement is said to be altemate
or spiral. The leaves are commoenly arranged spirally around the
stem. In spiral phyullotaxy, the leaves are arranged on the stem in
reqular vertical row. Such rows are called orthostichies, In practice
the angular divergence is determined in the following manner :

Mo. of circles
——— of acdirde i.e, 360°
Orthostichies it

A phyllotaxy is written by faking the number of spirals (circles)
as numerator and the number of leaves as denominator. Based on
the niummber of arthostichies seen on the stem, the spiral phyllotaxy
may be described as given under.

Angular divergence =
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Dl-ﬂ:huus or lf! Phyllulmw : Where the angular
divergence is 1/2 of 360" Le., 180", e g., Ravenello.

Tristichous or 1/3 Phyllotaxy : Where the angular
divergence is 1/3 of 360° Le., 120°. e.g., Moss, Cyperus rotundus.

Pentastichous or 2/5 Phyllotaxy : Where the angular
divergence is 2/5 of 360° |.e,, 144", e g,, China rose.

Octastichous or 3/8 Phyllotaxy : Where the angular
divergence is 3/8 of 360° |.e., 135". e.g., Carica papaya.

In these types, if one adds up two preceeding numerators and
denominators, a series is formed called Schimper-Brown Series.

ll 1+1 21+2 32+3_ 3§
2'3'2+3 5'3+5 B'G+B 13

(2) Oppaosite phyllotaxy : When two leaves are present at a
node opposite to each other the type of phyllotaxy is called
opposite. It is of two types :

(i) Opposite superposed : All the pair of leaves of a branch
arise in the same plane so thal only two vertical rows of leaves are
formed. e.g., Jamun, Guava, etc.

eq., , and sa on.

{ii) Opposite decussate : A pair of leaves at one node
stands al right angle to the next upper or lower pair so that four
vertical rows are formed on the stem. e.q., Calotrapls, Zinnia, Tulsi,
Quisqualis,

{3) Whorled phyllotaxy : If more than two leaves are present
at a node as whod, it is called whoted phullolaxy. It is also called
cyclic or verticellate phyllotaxy. e.g., Nerium, Hixdrilla and Alstonia.

{4) Leaf mosaic : This is a special type of amangement of
leaves. Older leaves present at the lower nodes of the stem possess
longer petioles with bigger lamina and the young leaves of upper
nodes bear shorter petioles with smaller lamina. e.g,, Begonia,
Acalypha and Sycamore.

Vernation (Aestivation)

Arrangement of leaves in bud condition is known as vemation
e.g., Imbricate (imegular averlapping), contorted (twisted, regular
overlapping of margins), induplicate {margin bent inwardly),
equitant [conduplicate in two series, one overlapping the other
completely), half equitant, supervolute (convolute leaves, one
rolled aver ather),

Heterophylly
It is the occurrence of more than one tvpe of leaves on the
same plant. Heterophylly is of four types :

(1) Adaptive heterophylly : Submerged leaves are dilierent
from floating and emerged leaves of the same plant due to different
adaptations. eq, Limnophila, Heterophylla, Sagiitaria,
Ranuneulus aguatilis. The emerged leaves are broad and fully
expanded while the submerged leaves are narrow, ribbon shaped,
linear or highly dissected.

{2} Environmental heterophylly : The heterophylly is due
to change in environment including sofl, temperature, humidity
and air currents, e g., Sagittario,

i3) Developmental heterophylly : Young leaves are
different from mature leaves, e.g., Eucaluptus.

{4} thllu!l hr.ieruphylly I..Eauas nf differant shape and
incisions occur at the same time, e.g., Jack frult tree (Antocarpus
heterophyllus), Ficus heterophylia, Hemiphrogma heterophyllum,
Broussonetia papyrifera. In Hemiphragma, the main stem bears
ovate and entire leaves while branches possess acicular leaves.
Medification of leaves

Leaf tendrils ;: The leaves are modified into slender wiry and
colled strictures called leaf tendrils. The tendril may be formed by
entire leaf or a part of the leaf.

Entire leaf modified into tendil, e.g., Lathyrus aphaca (Wild pea).

Terminal leaflets modified into tendril, e.g., Pisum sativum
{Pea), Lathyrus odoratus (Sweet pea), Narvella.

Leaf tip modified into tendril, e g., Glorlosa.

Peaticle modified into tendril, e g., Clematis.

Stipule modified into tendril, e.g., Smiiax.

Midrib modified into tendril, e.g., Nepenthes.

Spines : A pointed structure formed by the modification of
entire leaf or part of a leaf is called a spine. Different part of a leaf
or entire leaf may be madified into spines. e.g., In Opuntia leaves
of axillary branches are medified into spines.

In Berberis entire leaf is modified into three spines. In Phoenix
leaf tip is modified into spine. In Citrus first leal of axillary branch
modified inta spine. In Argemone leaf margin is medified into
spine. In Perkinsonia, Acacia and Zizyphus stipules are modified
into spines.

Scale leaves : In many xerophytes, the foliage leaves are
rediweed fo seale leaves, They are thin, membranous, dry, small,
sessile, colourless structures. e.g,, Casuaring, Orobonche and
Balanophora.

Phyllode : It is a green, expanded structure formed by the
modification of petiole or rachis of leaf. Many xerophytes reduce
the size of their leaves to minimize water loss. Such plant develop
phyllodes to caryout photesymthesis e.g., Acacla, Melanoxylon
and Parkinsonia.

Storage leaves : Leaves become fleshy due to storage of
water or food materials. Such leaves are called storage leaves.
They are wsually found in succulent plants. In plants like Aloe,
Alllum, Kalanchoe and Peperomia,

Reproductive leaves : In some plants the vegetative
propagation is carried out by the production of epiphyllous buds
on leaves. Such leaves are called rteproductive leaves. The
epiphyllous buds when come in contact with soil develop into new
plants,

Absorbing leaves : In some rootless, aquatic plants, the
submerged leaves are modified into root ke structure to absorb
water and mineral salts. Such medified leaves are called absorbing
|eaves, e,g., Utricularin.

Floral leaves : Floral parts such as sepals, petals, stamens
and carpels are modified leaves. Sepals and petals are leafly
stamens are considered pollen bearing microsporophylls and
carpels are ovule bearing megasporophylls.

Cotyledons : The mature embryo shows either one
{monocotyledons) or two cotyledons (dicotyledons). Cuscuta, a
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and many cotyledons, as In gumnosperms. These cotyledons are
considered as embryonic leaves which are the first leaves of a
shoot system,

Trap leaves : The trap leaves are also called insectivorous
leaves or carnivorous leaves. Plants having trap leaves usually
grow in nitrogen-deficient sofls (bogay soils). They have poorly
develaped root system.

These plants get their nitrogenous requirement by capluring
the insects. To attract, capture, kill and digest the insects, the leaves
are modified into trap leaves. e.q., Nepenthes,

Leaf Bladders : Some of the leaf segments of aquatic
insectivare, Utricularia, are modified into bladders for trapping
small aquatic animals like Cyclaps.

Leaf Pitcher : Lamina {e.g., Nepenthes) or whole leaf (e g,
Dischidia, Sarracenia) is modified into pitcher. Pitcher has lid and
takes part in catching and digesting small animals in Nepenthes
and Sarracenia. In Dischidia the pitcher stores rain waler,

Leaf Fall or Leaf Abscission : It is the shedding of leaves.
A spedal layer of parenchymatous cell appears at the base of leaf.
The same is called abscission or separation layer. A laver of
suberised thick walled cells {cork cells) is formed below it Il is
protective layer. The cells of abscission layer gelatinise and the leaf
falls leaving a scar.

Venation

The arrangement of veins in the lamina of a leaf is called
venation. The veins are the hard structures consisting of xylem and
pholem. The veins give mechanical strength and shape to the
lamina. Angiosperms exhibit two types of venation.

(1) Reticulate venation

In this tvpe, the lateral veins divide and redivide to form many
veinlets. These veinlets are arranged in a net like fashion or
reficulum. Reticulate wenation is the characleristic feature of
dicotvledons. But exceptionally some monocotyledons also show
reficulate venation. eg, Smilnx, Alocasio and Dioscorea etc.
Reticulate venation is of two types :

{i] Unicostate or Pinnate venation : This type of
venation is characterized by the presence of a single strang
midrib that extends upto the apex of lamina. The midrib produce
lateral veins on either side which divide repeatedly. e.q., Ficus
and Mangifera.

(ii) Multicostate or Palmate venation : Here more than
one prominent veins start from the base of the lamina and proceed
upwards.

The lateral veinlets, arising from maln veins, form network.
Multicostate venation is of bwo tupes :

{a) Convergent : When the prominent veins converge
towards the apex of lamina. eg, Zizyphus and Cinnamonum
camphora (kapoaor), etc.

(b) Divergent : When the prominent veins spread out
towards the margins. e.g., Papaya, Rlcinus, Cucurhita etc.,

parasite Is included in dicotyledon. However it has no colyledon
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(2) Parallel or Striate venation

In this type, veins and veinlets run parallel to each other.
Parallel venation is the characteristic feature of menocatyledons.

Exceptionally few dicots show parallel venation, eg.,
Calophyllum and Eryngium. It Is of two types :

(i) Unicestate or Pinnate venation : The leaf lamina
possesses single prominent vein which gives rise to a large number
of lateral veins. All the lateral veins run parallel towards margin.
€.g., Banana, Canna, Curcuma etc.

(iij Multicostate or Palmate venation : The leaf lamina
possesses several prominent veins which run parallel to each other.
It is of two types :

{al Convergent : The prominent veins run paralle! to each
other and converge at the apex. e.g., Sugarcane, Makze, Wheat,
Bambooes and Grasses,

(b} Divergent : All the prominent veins of leaf lamina spread
out towards the margin. e.g., Fan palm.

Ptyxis : Falding of lamina in bud condition is called plyxis —
circinate (rolled from apex to base, eg., fem leaves), plicate
(plaited, folded lengthwise lilke Japanese fan, e.g, Fan Palm),
conduplicate (folded over midrib, eg, Bouhinia, Guava),
reclinate (upper half bent over lower half eg, Loquat),
crumpled (imegular folding, eg, Cabbage), Involute (margins
rolled on upper surface, e.g., Colocasia), revolute (margins rolled
on lower surface, e g, Oleander).

Inflorescence

The flowers are arranged in sorme definite manner on the
plant in each specles of the flowering plants. The mode of
arrangement of flowers on a spedalised branch on top of the plant
which bears flowers is called inflarescence. The stalk of the
inflorescence is called peduncle.

(1) Solitary flowers : They are those flowers which are not
grouped into inflarescence but ocour singly. Solitany lowers are of
two lypes :

(i} Salitary terminal : Single terminal flowers develop on
the tip of main stem and its branches, e.q., Poppy

(i) Solitary axillary : Flower occurs singly in the axil of a
leafl (z.g., Petunia) or fip of a peduncle (e.g., China Rose = Shoe
Flower = Hibiscus rosa-sinensis),

(2) Racemose Inflorescence : An  inflorescence  of
Indefinite or indeterminate growth having lateral or axillary lowers
bome acropetally {oldest at base and youngest at apex). Different
tupes of racemose inflorescence are as follows

(a) Simple Racemose Inflorescence

(i} Typical Raceme (= Haceme) Unbranched,
clongated peduncle bearing pedicellate or stalked Howers
acropetally, eg, Delphinium (Latkspur), Raphones  [Radish),
Linaria, Lupinus.

(if) Corymbs : All the acropetally arranged flowers come to
lie at the same level due to slight shortening of peduncle and slight
elongation of pedicels of lower flowers, e.g, lberls, amarn
(Candytuft).

{ilil Corymbose-Raceme : Like a corymb near the
growing point and raceme lower down though the pedicels of the
lower flowers are longer, e.g., Brassica compastris (Mustard],
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{iv) Umbel : Pedicellate flowers amanged centripetally
around an extremely reduced peduncle with an involucre below,
e.q., Centella (= Hydrocotyle) asiatica (Brahmi Booti), Androsoce.

{v) Spike : Sessile (le, without stalk) flowers bome
acropetally, eg, Callistemon (Bottle Brush), Amaranthus,
Achryanthes, Adhatada.

{vi) Spikelet : It is a compact splke having a few fowers
bome on axis called rachilla and surrounded by two scales (=
bracts) called glumes, e.g., Wheat, Oat, Sorghurn, Grass.

{vi) Strobile: It is a spike having persistent and
membranous bracts, e.g., Humulus {Hop).

(viii) Cathkin : Compact unisexual spike often hanging, e.q.,
Morus (Mulberry), Salix (Willow), Populus [Poplar), Betula {Birch),
Acalypha, Quercus (Oak).

(ix) Spadix : A fleshy spike covered with spathe is called
spadix. e.g, malze, banano ete.

(x) Capltulum (Racemose Head, Anthedium) : Peduncle is
flattened to form receptacle that bears centripetally arranged
sessile flowers or florets surrounded by involucre of bracts, eg.,
Cosmos, Zinnia, Tagetes, Chrysanthemum, Sonchus, Ageratum.
Florets may be tubular or ligulate. Capitula may be homogamous
{with one type of florets e.q., only ligulate in Sanchus or Zinnia and
only tubular in Vemonia or heterogamous (with two type of
flarets). Sunflower (Helianthus annuus) is heterogamous with both
ligulate female ray florets and tubular intersexual disc florets.

{b} Compound Racemose Inflorescence

(i) Raceme of Racemes (= Compound Raceme =
Panicle) : Racemes are bome acropetally on a raceme, e.g,
Cassia fistuls, Delonix regio, [Gold Moharj, Caesalpinnea
{Gulmohar), Yucen, Asparagus, Asphadelus, Margosa,

(ii) Corymb of Corymbs (= Compound Corymb) : An
axis bearing a number of corymbs in a corymbese fashion, e.g.,
Pyrus, Cauliflower. Marketed Cauliflower (Brussica oferacea var.
botrytis) represents an undeveloped inflorescence.

{iii) Umbel of Umbels (= Compound Umbel} : Many
umbels develop from a common point in an umbellate fashion. It is
characteristic of family umbelliferne. Involucre (below mother
umbel) and involucels (below each umbellule) may be present,
e.4,, Codander, Fennel, Carrol, Cumin,

{iv] Spike of Spikes : e g., Amaranthus spinosus.

(v) Spike of Spikelets : e g, Wheat

{vi) Spadix of Spadices (Compound Spadix) : eg,
Date Palm, Coconut

{vii} Capitulum of Capitula : e.g., Echinops.

{viil) Panicle of Spikelets : g, Jowar, Rice, Oat.

(3) Cymose Inflorescence : A more or less flat topped,
broad inflorescence of determinate growth or definite ' growth.
Where central flower opens first (e, central flower is most
mature}. Here the main axis terminates in a flower.

(a) Uniparous or Monochasial Cyme : The flowering
axis is sympodial. As the growing point ends in a flower, further
growth is continued by a lateral branch which also ends in a
flower, The process is tepeated.

(i} Helicoid Uniparous : The flowers are borne on one
side e.g, Begonia, Drosera (sundew). It can be drepanium (flower
in ane plane) or bastryx (flower in different planes).

(ii) Scorpiold Uniparous : The lowers are borne on both
sides alemately, e.g,, Tecoma, Freesla, Heliotropium, Rhipidium
is scorplold cyme having all the flowers in one plane {e.g,
Solanum nigrum) while in cincinnus the flowers are bome in
different planes.

Salitary axillary flower of China Hose is also considered
to be single flowered uniparous cyme.

{b) Biparous or Dichasial Cyme : Growth of the
flowering axis is continued by two branches when the growing
point of the parent axis is changed into a flower, e.g. Dianthus
(Pink), Silene, Nyctanthes, Jasminum, Clerodendron,
Bougainvlllea, Teak. Arrangement of flowers is either basipetal (if
axis elongated) or centrifugal (if axis short).

{c} Multiparous or Polychasial Cyme : More than
branches continue growth of the flowering axls when the parent
axis is changed into a flower, e.g., Calotropls, Hamella, Asclepias,
Arrangement of flowers Is nenerally centrifugal.

{d) Cymose Head : A number of centrifugally amanged
flowers are borne around a rveceptacle, eg, Anthocephalus
cadamba (Kadam). Acacig, Mimosa and Albizzia also possess such
an inflorescence but it is now considered o be capltate or
spilate head due to centripetal arrangement of flawers.

(e} Scapigerous Cyme Umbel : In Onion, a scape bears
and umbellate cyme covered by one or more spathes.

(4) Mixed Inflorescence

i) Thyrsus (Thyrse} : Cymose clusters arranged
acropetally, e.q., Vitis vinifera (Grape Vine).

(i) Mixed Spadix (Spadix of Cymes) : Spadices having
cymose inflorescence arranged acropetally on fleshy axis, eg,
Banana.

{iiil Panicle of Spikelets : Spikelets aranged in a
compound raceme, e.g., Oat, Rice.

{iv)} Corymb of Capitula : e.g, Ageratum.

{v) Other Types : Like umbel of capitula, cyme of
capitula {e.a., Vernonia), cume of umbels {e.g., Lantana), cyme
of corymbs, etc

{5) Special Inflorescence

(i) Hypanthodium : It has a flask-shaped fleshy receptacle,
a pore or ostiole lined by scales and a short canal bearing hair.
Intemally the receptacle bears male flowers ostiole, lemale flowers
towards base and sterile female flowers between the two, g,
Ficus (Peepal, Banyan, Fig).

lil) Coenanthium : It has a saucer-shaped receptacle with
uptumed margin and bearing florets like hypanthodium, e.g.,
Dorstena.

(iii) Verticillaster : It is characteristic inflorescence of
Ocimum (Tulst) of family Lamiaceae or Labiatae. Here flowers
are arranged in two opposile eymose groups on each node.

liv) Cyathium : It is characteristic inflorescence of
Euphorbia, in which single female flower is present in the centra
and number of male flowers around i, inside a cup-shaped
invalucre (whotl of bracts).
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Flower
It can be defined as modified dwarf shoot which is meant for
sexual reproduction. It is characteristic feature of angiosperm.

Parls of a typical flower : A typical Aower of an
angiosperm consists of four types of floral parts namely calyx,
corolla, androecium and gunoecium.

General description of a flower

The flowers are termed pedicellate if they possess stalks and
sessile if they lack them. The flower may be desaribed as complete
if it bears all the floral parts and incomplete, when one or more
floral parts are absent. Flowers are called bisexual if they bear both
androecium and gynoecium e.g., Hibiscus. The unisexual flowers
have either androecium or gynoecium. The unisexual flowers may
be male flowers or female flowers, The male flower are also called
staminate flowers as they have stamens only,

The fermale flowers have only the -carpels and hence called
pistillate flowers. Flowers with sterile sex organs are described as
neutral flowers. According to the distribution of male, female and
bisexual flowers, varlous patierns are recognized.

Monoecious : Presence of male and female flowers on the
same plant, e g., Acalypha, Coens and Ricinus. In maize flower are
unisexual but plant is monoecious.

Dioeclous : Presence of male and female flowers on different
plants, namely, male plants and female plants. e.g., Cycas, Corica
papava and Vallisneria.

Polygamous : Presence of unisexual and bisexual flowers on
the same plant, e g., Mangifera and Polygonum.

Symmetry of flower

The number, shape, size and armangement of floral organs ina
flower determines its symmetry. On the basis of symmetry flowers
can be of the lollowing lypes :

Actinomorphic (Regular = Symmetrical) : Actinomorphic
flowers can be divided {passing through center) by any vertical
plane into two equal and similar halves. e.g., Mustard, Brinjal,
Catharanthus roseus.

Zygomorphic (Monosymmetrical) : Zvgomarphic flowers
can be divided into two equal halves by only one vertical division
e.q., Pea, Larkspur, Ocimurm.

Asymmetrical (Iregular) : Asvmmelrical flowers can not
be divided into two egual halves by any verical division. e.g.,

Canna, Orchids.
{b) {e)

Fig : 2.1-10 Symmetry of llowers (a) Actinomorphic,
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{b) Zygomorphic, (c) Asymmetrical
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Armrangement of floral organs

On the basis of amangement of floral organs, three types of
flowers are recognized. They are

Acyclic : Here the thalamus is conical or convex and the
floral parts are spirally arranged, e.g., Water lily and Mognolia.

Cyclic : Here the flaral organs are ammanged in regular whorls
at the nodes of the thalamus, e.qg., Hibiscus and Datura.

Hemieyelic (Spirocyclic) : Here some floral paris (sepals
and petals) are amanged in regular wharls and the remaining parts
(stamens and carpels) are amanged spirally. eg, Annono  and
Polyalthia.

Number of floral parts in wharl is called the merosity. There
are two kinds of lowers based on the merosity of the flower. They
are lsomerous flowers and anisomerous flowers.

If the number of sepals, petals, stamens and carpels of flower
Is equal, such flowers are called lsomerous flowers,

Dimerous : Two floral paris in each whorl, e.g., Poppy flower.

Trimerous : Three floral pars in each wherl, e.g, Monocot
flowers (Liliacese).

Tetramerous : Four floral parts in each whorl. e.g.,, Mustard.

Pentamerous : Five floral parts in each whorl, e g., Solanum.
Detailed structure of flower

Angiospermic flowers exhibit many varations in their external
morphological characters,

{1) Bract : Bract (hypsophyll) s @ small leaf like structure on
the peduncle which produces a flower in its axil. The floral buds
are usually protected by the bracts,

Flower with a bract is described as bracteate and the flower
without a bract is known as ebracteate. Bracdeoles are small scale
like structures present on the pedicel. Bracts are modified into
following structures :

Foliaceous bract : Leaf like, expanded green bract is called
the foliaceous bract, ey, Pisum, Lathyrus, Adhatoda and
Gynandropsis.

Spathe : A large modified bract which encloses spadix
Inflorescence totally or partially. It may be leathery or woody, eg.,
Alocasia, Cocoa, Musa and Typhonium.

Petaloid bract : Brightly coloured pelal like bract is known
as petaloid bract, e.g., Bougainvillea, Poinsettia and Euphorbla,

Involucre : One or more whotls of green bracts that protect
young Inflorescence is called involucre, e.g., Coriundrum, Togeles
and Heracleum,

Epicalyx : Whorl of braclecles present below the calvx or

outside the calyx, e.g, Hibiscus rosa sinensis and Malvaviscus
arborcus,

Scaly bracts : Reduced, membranous, scale like bracts seen
in head inflorescence, e.g., florets in Tridoe and Helianthus,

Glumes : The bracts found on the rachilla of spikelet are
called glumes. They may be sterile glumes er fertile glumes
(lemma), e.q., Oryza suliva.
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{2) Thalamus : The terminal part nf !he pedicel s called
thalamus ar torus or receptacle. It is a condensed axis of the flower
from which all floral paris arise. Depending upon the position of
gynoecium on the thalamus with respect to other parts, flowers are
of three kinds - hypogqunous, perigynous and epigynous,

In many flowers, the thalamus is condensed and the

internodes are not seen clearly. But there are some flowers with
elongated, distinet loral internodes as mentioned below :

Anthophare : This is the first elongated internode between
the calyx and corolla, e.g., Silene, Pennsylvania and Lychnis.

Androphore : It is the second elongated internode between
eoralla and andreecium, e g, Gynandropsis.

Gynophore : It is the third elongated internode between
androecium and gynoecium e.g., Capparis and Gunandropsis.

Gynandraphore : [t is an elongated stalk like part between
non essential and essential organs of the flower. It is equivalent to
androphore, e.q., Passiflora.

Carpaphore : This is a stalk like connection present between

two carpels. It is formed due to expansion of the thalamus between
the carpels, e.g., Corlandrum and Foeniculum.

Androgynophore : When androphore and gyncphore are
present simultaneously, it is called androgynophore e.g., in Cleome
gynandra Syn. Gynandropsis gynandra.

{3) Perianth : The non essential organs, calyx and corolla
are together called perianth. The perianth protecls the stamens
and carpels. In angiospermic flowers, the perianth exists in
different forms.

Achlamydeous : Perianth is absent and the flowers appear
naked, Mostly the achlamydeous flowers occur in cyathium
inflorescence. e.g., Euphorbia, Poinseitia.

Chlamydeous : Perianth is present and the flowers
usually appear attractive. The chlamydeous flowers are of two
types. They are :

Meanochlamydeous flowers are with peranth in ene whorl,
e.g., Amaranthus and Ricinus,

Dichlamydeous flowers are with perianth diflerentiated inta
calyx and corolla. They are arranged in two different whorls, The
dichlamydeous condition is of two types :

Homoechlamydeons : The two whod or the perianth (calyx
and corolla) are similar in all respecis and are not identified by
different colours, e g, Michelia.

Heterochlamydeous : The two whorls of the perianth are
dissimilar in many respecis, The ouler whotl consists of small,
green sepals and the laner whorl with large variously coloured
petals, eq, Datura and Hibisus. The term “tepals” is used lo
describe the perianth units when both sepals and petals are similar.
e.g., most of the monocots.

{4) Calyx : It is the outermost u.rhurl of the lower. It consists
of sepals. Usually, the sepals are small and green, They protect
other floral organs when the flower is in bud condition. The calyx is
described as polysepalous when the sepals are free (e.g., Annona,
Tomato) and gamosepalous when the sepals are united (eg.,
Datura and Hibiscus). If sepals are fused less than half of the length
of calyx tube it is called as partite and if the fusion of sepals is very
little, just at the base of calyx tube, it Is said to be connate. The
sepals may be deciduous or persistent.

Usually the persistent calyx do not show any growth after
fertilization. Such a calyx is termed as marcescent (e g., Brinjal,
Chilies). Somefimes the persisient calyx shows continuous growth
even after, ferilization. This type of calyx called acrescent (e.q.,
Physalis and Shorea),

In some plants a whorl of green sepals like structure is present
at the base of calyx called epicalyx. Epicalyx Is considered a whorl
of the bractecles and mostly found in the flowers of family
Malvaceae (Althcea, Cotton). The calux may show number of
modifications. They are :

Campanulate : Bell shaped, e g., Althoea.

Cupulate : Cup like, e.q., Gossypiurn.

Urceolate : Urn shaped, e.g., FHyvoscyamus,
Infundibuliform : Funnel shoped, e g., Atropa belladona,
Tubular : Calyx tube like, e.q., Datura,

Bilabiate : Calyx forms two lips, e.g., Ocimum.

Spurred : One or two zepals forming a beak like structure,

e.q., Larkspur.
Pappus : Calyx are modified into halrs e.g., Sonchus, Tridax
{Asteraceae/Compositae),

Spinous : When calyx forms spines, e g, Tropa,

Hooded : When sepals enlarged lo form a hood owver the
flower, e.g., Aconitum,

Petaloid : Enlarged and brightly coloured sepals, eg.,
Clerodendron, Mussaenda, Sterculio, Coesolpinia and Saraca.

{5) Corolla : It is the second whorl of the flower consisting of
petals. Usually the petals are brightly coloured and scented, They
attract the insects which act as agenis for pollination. The corolla
may be polypetalous (with free petals), gamopetalous (with united
petals) or apetalous (without petals). The eorolla may undergo
modifications or possess some special appendanes.

Sepalold : Green or dull coloured sepals. eg, Anona,
Paolyalthia and Artabatrys.

Saccate : The comolla tube may form a pouch on one side.

e.g., Antirrhinum.

Spurred : Sometimes one or two pelals or the entire corclla
tube grow downwards forming a spur that usually stores nectar.
e.9., Aquilegia vulgaris,
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Corona :
hairs develop from the comolla. Such appendages are called
corona. e.g., Passiflora, Oleander and Nerfum.

Speclal appendages of different kinds like scales,

Forms of corolla : Both polypetalous and cemopetalous
corolla exhibit great variation in their forms. It is of fallowing fypes -

(i} Polypetalous corolla : They are of following types -

Cruciform : Four free clawed petals aranged in the form of
a cross, e.g., Mustard and Radizh.

Rosaceous : Five free sessile petals with lobes spreading
outwards, e.g., Rose, Hibiscus.

Caryophyllaceous : Five free clawed pelals with limbs at
right angles ta the claw, e.g., Dionthus.

Papllionaceous : Five free unequal petals aranged in
definite fashion. The posterior petal is the largest and is called
standard or vexillum. On either side of the standard, two lateral
petals called wings are present. The remaining two anterior petals
unite io form a boat shaped stucture called the keel. e.g., plants of
family papilionaceae.

{ii) Gamopetalous corolla : They are of lollowing types :

Tubular : Five uniled petals form a cylindrical tubular
structure, e.g., disc florets of Asteraceae.

Infundibuliform : It is a funnel shaped corolla, e.g., Datura.
Campanulate : It is bell shaped corolla, .g., Thevetia.

Rotate : Short tubular corolla with spread out Iobes
appearing like a wheel e.g., Brinjal.

Hypocrateriform : It is a salver shaped corolla. It is provided
with a elongated narrow tube having lobes at the top placed at
right angles, e.g., Vinca.

Ligulate : Corolla with a short tube which is drawn out into a
tongue shaped struciure e.g., ray florets of Asteraceae.

Bilablate : The irregular corolla is united, in such a way that
it appears two lipped. It is the characteristic corolla of labiatae, e g,,
Leucas,

(6] Aestivation : The amangement of sepals and petals in
bud condition of the flower is called *aestivation”. It may be of
following tupes ;

Open : If the margins of perianth members in a whorl are free
with wide gap between them, then the tupe of aestivation is called
‘open’, e g., sepals of Mustard,

Valvate : Here the edges of perianth members in a whorl are
very nearly touching each other but do nat overlap, e.g., calyx and
corolla in Annona.

Twisted : In this type, the perianth members of a whorl shaw
one edge outside and one edge inside. Thus they regulary overlap the
neighbouring members on one side. The twisted aestivation is also
called contorted or convolute asstivation, e q., corolla of Hibiscus,

Imbrinnlr_- : Here ln a whurl of perlanlh members, one is
completely inside and another is completely outside. The
remaining perianth members show one edge inside and the other
edge outside. The imbricate aestivation s of two types, namely,
descending imbricate and ascending imbricate.

Descending imbricate : Here the odd petal is posterior and
complelely outside. The antedor pair of petals are completely
inside. The remaining petals show regular overlapping in the
descending manner. e.g., Tephrosia, Crotalaria and Dolichos,

Ascending Imbricate : Characteristic of corolla of family
Caesalpiniaceae. Here the odd petal is posterior and completely
inside. One of the anterior petals is completely outside. The
remaining petals show regular overlapping in ascending manner,
e.9., Cassia and Delonix,

Quincuncial ; [n this type, out of the five perianth members
in a whorl two are completely outside, two are completely inside
and the remaining has one edge outside and one-edge inside. This
is confined to pentamerous flowers only, e.q., sepals of Jpomoen,
Vinca and Thevetia.

Vexillary : Same as papilionaceous corolla.

YYIH
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Fig : 2.1-11 Differest types of nestivation
(a) Valvate, (b) Twisted, (c) Imbricate,
(d} Quincuncial (e) Vexillary
{7) Androecium or Stamens : It is the third whod of a
flower consisting of stamens or microsporophylls. Fertile stamens
produce pollen grains. Staminodes are the sterile stamens. Petaloid
stamens are brightly coloured and appear like petals, e.g., Canna.

(i) Structure of stamen : A stamen shows a long or short
stalk called the filament. The filament ends with a terminal fertile
part known as the anther. It endoses microsporangia within which
microspores or pollen grains are produced. The filament of the
stamen is connected to the anther by means of a “connective”.
The anther may be monothecous or dithecous. The monothecous
anther has only one sac. It is bilocular or bisporangiate, eq.,
Hibiscus. The dithecous anther consists of two sacs and is
tetralocular or tetrasporangiate as In Daturg.

When the face of anther is towards centre of flower it is called
introrse e.g., tomato when it Is towards the periphery it is called
extrorse /e.q., Ranunculus.
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(li} Fixation : The mode of altachment of a filament to
anther by connective is called fixation. It is of following types :

Adnate : Filament attached to the total length of the anther
on the back. e.g., Michelia (Champa).

Basifixed : Filament is attached to the base of the anther
e.g., Datura, Mustard, Radish.

Dorsifixed : Filament is attached to the anther on the dorsal
side at middle portion e.g., Passiflora.

Versatile : Filament is attached to the anther at a point so
that anther can swing freely in all direction. e.g., Grasses.

Anther

Cannective

Filament —;
@ (b (o {d)

Fig : 2.1-12 Attachment of anther to filament
(a) Adnate, (b) Basifixed, (c) Dorsifixed, (d) Versatile

(i) Length of stamens : Based on the relative lengths of the
stamens, the conditions of androecium varies :

Didynamous : When there are four stamens in a flower of
which two are lang and two are shert, the condition is described as
didynamous, e.g., Ocimum.

Tetradynamous : Out of the six stamens that are found in a
flower, four stamens are long and the two are short. This condition
is called tetradynamous, e.g., Raphanus and Brossica,

The stamens are described as inserted when they do not
extend beyond the petals or corolla tube (Dofichos). When the
stamens extend bevond the petals or corolla tube, the stamens are
known as exserted (Acacia).

liv) Insertion of stamens : Based on the Imsertion of
starnens, the condition of androecium varies :

Isastemaonous : When the stamens form a single whorls and
the number of stamen is the same as that of sepals and petals, the
flower Is Isosternonous. (e.g, Solanum) while heterostemonous
condition is used for any difference in size., shape or mode of
dehiscence.

Diplostemonous : Sometimes there are two whotls of
stamens, The first whorl alternating with petals (antisepalous) and the
second whorl alternating with sepals [antipetalous). e.g., Cassia.

Obdiplostemanous : In this condition first whorl Is
antipetalous and the second whorl is ant isepalous, e.g., Dianthus.

(v) Union of stamens : The union of stamens takes
place either among themselves (cohesion) or with other
whaorls {adhesion).

Cohesion of stamen : Usually following types of cohesion
among stamens occur, They are

Adelphous : When the filaments of stamens are united and
the anthers rernain free. Itis of three types ;

Monoadelphous : All filaments unite to form a single bundle
e.g., Family malvaceae (Hibiscus).

Diadelphous : Filaments unite to form two bundles. e.q.,
Family papilionaceae [Pisum, Sesbania, Tephrosia). Le,, {q)+1.

Polyadelphous : Filaments unite to form many bundles, e.g.,
Family rutaceae (Cltrus, Melaleuca).

Syngenesious : When the anther of filament are united and
the filaments remaln free. e g, Tridax, Sunflower etc.

Synandrous : Here all stamens of a flower are united
completely to form a single structure. e,g., Family Cucurbitaceae.

Adheslon of stamens : Stamens may unite with other floral
organs like sepals, petals or gyncecium. Based on the floral organ
involved in the union with stamens, the adhesion may be of the

following types :
Epiphyllous : Stamens unite with perianth. e.g., Onion.

Episepalous : Stamens unite with sepals. eg., Prunus
(Feach).

Epipetalous : Stamens unite with petals. e.g., Datura.

Gynandrous : Stamens unite with gynoecium. It is also called
gynandrium or gynostegium. e.g., Calotropis.

(8) Gynoecium or Carpels : The gynoecium or pistil is the
{ourth essential whorl of female reproductive part of the flower and
may be made up of one or mare carpels {megasporophylis). A
carpel has three distinct part, namely ovary, style and stigma.

The lower most swollen fertile part of the carpel is the ovary. It
encloses owules. A sterile pistil is known pistillode. The number of
carpels in a gunoecium varies in different flowers.

Monocarpellary : It is a gynoecium with a single carpel, e.q.,
Bean,

Bicarpellary : It is presence of two carpels in a gynoecium.
e.q., Hefianthus,

Tricarpellary : It is presence of three carpels in a gynoecium
e.g., Cocos.

Tetracarpellary : It is presence of four carpels in a
gynoecium; .g., Cotton.

Pentacarpellary : It s presence of five carpels in a
gynoecium. e.g., Hiblscus.

Multicarpellary : It is presence of many carpels in a
gynoecium. e.g., Annana.



‘Morphology of Flowering thtgm"

The ovary encloses one ta many chambers called the lacules,
Based on the number of locules, the ovary may be deseribed as
follows :

Unilocular : Ovary with one locule. e.q., Dolichos.
Bilocular : Ovary with two locules. e.g., Solanum.
Trilocular : Ovary with three locules. e.g., Allium.
Tetralocular : Ovary with four locules. e g., Datura.
Pentalacular : Ovary with five locules. e.q., Hibiscus,
Multilocular : Ovany with many locules. e.g., Abutilon,

Apocarpous : Pistil or gynoecium with separate or free
carpels e.q., in Ronunculus

Syncarpous : Condtition of fused carpels,

(8} Relative position of floral organs on thalamus :
Depending upon the form of thalamus and the position of floral
whorls with respect to the ovary, the flowers are of the following
three types :

(i) Hypogyny : In this case the thalamus is convex and ovary
occupies the highest position on it. The outer three whorls, piz.
sepals, petals and stamens inserted one above the other but below
the ovany. Since the ovary lies above the other parts, It is described
as superior and the rest of the floral whorls as inferior. A flower
having hvpogyny is called hypomynous. e.g, China rose, Brinjal,
Mustard, elc.

{li) Perigyny : In some cases, the receptacle or the thalamus
forms a swallow or deep cup-shaped structure around the ovary,
The pistil is attached at the centre of the concave thalamus. The
sepals, petals and stamens are attached at the margins of the
thalamus, the flowers are said to be pergynous and ovary is half
inferior or hall superior. Different type of flowers show different
degrees of periquny. e g., Rose, Pea, Bean, Prunus, elc.

{iii) Epigyny : In this condition the margin of thalamus grows
further upward completely enclosing the ovary and getting fused
with it and bear the sepals, petals and stamens above the ovary,
The evary in such cases is said to be inferior and the rest of the
floral members superior. eg, Apple, Sunflower, Cucumber,
Guava, etc.

Chary
Il-- Stamen

/7~ Petal

7 Sepal

\ / Thalamus——  *
\
{m) (b) ]

Fig : 2.1-13 Insertion of floral parts on thalamus
{a) Hypogynous, (b) Perigynous, (c) Epigynous

|
.~ Petal
- 5?[:&] -
= Quary

;’L‘H
Thalamus

(9) Placentation : The ovary contains one or more ovules,
which later become seeds. The ovule bearing regions of the carmpel
is called placenta. The arrangement of placentze and ovules within
the ovary is called placentation. The placenta is the cushian-like
structure to which the ovules are attached inside the cavily of the
placenta, placentation s of the following types :

(i} Marginal : In this type of placentation, the ovary is simple;
unilocular and the ovules are amanged along the margin of the
unilocular avary. The placenia develops along the ventral suture of
the ovary, e.g,, Pea, Gram, Goldmohur, etc,

(ii) Axile ; It is found in a compound ovary which is two or
maore chambered, usually as many as the number of carpels e g,
Petunia and Asphodelus. The placentae bearing the ovules
develop from the central column or axis which is formed by the
fusion of margins of carpels. In certain cases the number of
chambers (loculi) increases due to the false septum formation.
e.g, Datura, Tomato, etc.

(iii) Free central : In this free ceniral placentation, the
gunoecium is polycarpellary and syncarpous. The ovary in early
stages is multilocular, but soon the septa break down leaving it
as a unilocular structure. e.g.,, Dianthus, Slience, Primula, etc,

(iv) Parietal : In paretal placentation, the ovary Is usually
one-chambered but in some cases it becomes bilocular due to the
formation of false septum called replum, e.g., Brassica compestris
{Sarson). The placentae bearing the ovules develop on the Inner
wall of the ovary at places where the margins of two adjoining
carpels meet. The number of placentae corresponds to the number
of fused carpels. e.q, Poppy, Mustard, Cactus, etc.

(v) Basal : In this tupe of placentation, ovary is bicarpellary,
syncarpous and unilocular and a single ovule is bome at the base
of ovary. e.g,, Marigold, Sunflower, etc.

(vi) Superficial : The ovay is multicarpellary, symecarpous,
and large number of loculi without specific order e.g,, Waterlily
(Numphen).

Dorsal suture

Fig : 2.1-14 Different types of placentations (a) Marginal,
(b) Parietal, (c) Auile, {d) Central, (e} Basal, (I} Superficial
{10} Style : The stalk lilke structure present abave the ovary is
called the style. The style may be long (Datura) or short (grasses)
or absent (Papaver). In the family umbelliferae (apiaceae) the base
of the style is swollen and lorms a structure called stylopodium.
There are three ypes of styles as described below :

(i) Texminal style : If the style arises from terminal part of
the ovary, it is called terminal stvle, e.g., Datura, Hibiscus and
Solanum.

(i) Lateral style : If the stule arises from one side of the
ovany, it is called lateral siyle, e g., Mango.
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(iii) ngn'nnlc style : If the shyle arises from the base of ﬂw.
ovary it is called gynobasic style. [t is characteristic feature of family
Labiatae., e g, Ocimum, Salvia.

¥

|
{a) (b) (e}
Fig : 2.1-15 Types of styles (a) Terminal,
(b) Lateral, (¢} Gynobasic style
{11} Stigma : The terminal receptive porfion of the style is
called the stigma. It receives pollen grains during pollination.
Usually the lobes of the stigma comesponds to the number of
carpels. Accordingly the stigma may be unifid, bifid, trifid, tetrafid,
pentafid or multifid.
Capitate : Round stigma. e.g., Hibiscus.
Forked : Divided stigma. e.q., Tridax.
Feathery : Brush like stigma. e g., Grasses.
(12) Floral formula : It represents the informations given in
a floral diagram in the form of an equation, Following symbols are
used in constructing a foral formula,

" Br. Bracteate ¢ | Corolla-free
(polypetalous]
Brl. Bracteclate (8] Coralla-united
| ([gamopetalous)
‘Ebr. | Ebmcleate Cx Corolla-cruciform
Ebrl. | Ebmcieolate P Perianth
o Male A Andmecium-free
{polyandrous)
0 Female (A | Andrecium-united
3 isynandrous)
¢ Bisexual P° A | Epiphsllous
@ Actinomorphic ¢ A | Epipetalous:
tor®% ‘Zygomaorphic G Oynoecium-free
=T fapocarpous)
Ep Epicalyx (G] | Gunoechm-united
{syncarpous)
K Caly-free G Superior ovary
{polysepalous)
LK) Calyx-united G Infexrior pvarny
{gamosepalous)
N Neuter G A | Gynostegium

{12) Flurml diagram : Folkawing signs are used in

constructing a floral diagram,

© P N N

Mother Sepal Petal Petal with nectar
axis gland

«ORX e3 & 0 O

Stam|node Dilh::::nus Monothesous Monocarpellary  Bicarpellary
stamen gynoecium gynoecium

® O ¢ O

Multicarpellary  Disc secreting Manadelphous  Syngenesious
gynoecium nectar androecium androeclum
Fig : 2.1-16 Signs used in preparation of floral diagram
Fruit

Formation of frult : Fruit is defined as fertilized ovary. The
ovary develops into fruit. The ovary wall at maturity forms the wall
of the fruit, which Is known as pericarp. Sometimes, other parts of
flower such as tepals, (e.g., Morus), bracts (eg, Ananas) or
thalamus (e.g., Pyrus) are also involved in the formation of fruit
and such fruits are called false fruits or pseudocarps.

The fate of various pars of the ovary during the formation of
fruits is summarized below :

Ovary - Fruits
Ovary wall - Pericarp
Ovule - Seed
Funiculus - Stalk of the seed
Hilum - Hilum
Nucellus - Perisperm (when present)
Micropyle - Micropyle
Outer integument - Testa
Inner inlequment - Tegman} S ool
Embryo sac
Symergids -
Antipodals - } Hemnges
Egg cell - Embryo
Secondary nucleus - Endosperm
Types of frulis

They are classified into three groups : Simple, agaregate and
rmultiple or compound fruit.

Simple froits They are formed from mono-or
polycampellary but syncarpous ovary. They may be dry or fleshy.

(1) Simple dry fruits have thin, hard and dry, pericarp.
They are of three kinds :

{1} Dehiscent or Capsular

{ii) Achenial or Indehiscent

(iii) Schizocarpic



{1} Dehiscent fruit : These fruils are dry, many seeded and
split open at maturity. They are of following types :

Legume or Pad : [t is characteristic of the family
leguminosae; developed from monocarpellary unilocular superior
ovary with marginal placentation. It can open or dehisces by both
ventral and dorsal sutures. e.g,, in Cicer arietinum (Gram); Pisum
sativum (Pea) and Phaseolus mungo (Black gram).

Follicle : It is very much resembles the legume but on
ripening it opens generally along the wventral suture. eg,
Calotropls, Larkspur, etc,

Siliqua : The fruit is developed from bicarpellary, syncarpous
and superior ovary which bears ovules on two parietal placenta.
The ovary is unilocular but laler becomes bilocular due to the
development of a false parlition wall called replum. It dehisces
from the base towards the apex by both the sutures eq., In
Brassica (Mustard) and is characteristic of the family Cruciferae,

Silicula : It is flattened and short in length fram siliqua type,
found in Iberis (Candutuft) and Capsella bursa (Shepherd's purse).

Capsule : |t s mono or polycarpellary, dry dehiscent, many
seeded fruit which developes from a superior or inferior ovary. It
dehisces in almost all the ways ie., longitudinal and transverse,
along both the sutures. Majority of capsules show longitudinal-
dehiscence which again are of different types :

Loculicidal : Lines of dehiscence appear along the dorsal
sutures, e.g,, Gossypium herbacium (Cotton) and  Abelmoschus
esculentus (Lady's finger).

Septicidal : Lines of dehiscence appear along the ventral
sutures or septatians of the ovaries e.g., in Visla (Pansy), Linseed
{Linum),

Septifragal : Lines of dehiscence along imreqular lines, but
the seeds remain attached to the placenta, as in Datura
stramoniurn (Thorn apple).

(i) Achenial or Indehiscent fruits : These frults do not
burst at maturity but the seeds are liberated only by the decaying
of the pericarp. These are of following types :

Achene : It is small, drv one seeded fruit which develops
from a superior or inferior monocarpellary ovany. In this type, the
pericarp is tough but thin and free from the seed coat, e.g., in
Mirabilis (four o'dock plant) and Clematis, Seme times achenes
occur in a group from apocarpus ovary where carpels are many
e.g., Nelumbium (Lotus),

Caryopsis : It is very small, dry and one seeded fruit which
develops from a superior monocarpellary ovary. Here the pericamp
is closely fused with seed coat. It is the characteristic of family
graminae, e.g., Oryza sativa (Paddy), Triticum gestivum (Wheat)
and Zea mays (Maize).

Cypsela : It is dry, one seeded fruit which develops from an
inferior , bicarpellary ovary. Here the pericarp is free from seed
coat but the thalamus is fused with pericarp. The fruit is provided
with a crown of hairs at the top called poppus e.q., in Hellanthus
anntus (Sun flower), Tridax, Cosmes, Sonchus, etc.

Nut or Glans : It [s dry, one seeded fruit which develops
from a superior, bi or polycarpellary ovary having a hard
pericarp, free from seed coat e.g, in Areca catechu (Betalnut),
Anacardium occldentale (Cashewnut) and Tropa natans (Water
chestnut), Here the thalamus and sometimes the cotyledons of
true fruit-are also edible.

Samara : It is dry, one or lwo seeded fruit, develops from a
single mono-or bicarpellary ovary. The pericarp is free from testa
and produces a wing like outgrowth which helps in the dispersal of
seeds e.q., in Hiptage and Eim.

{iii) Schizocarpic or Splitting frults : These resemble
both (achenial) indehiscent fruils as well as capsular fruits having
many seeds. However, they break into one seeded segments
known as mericarps. By cplitting usually the mericarps are
indehiscent but in Ricinus (Castor) they are dehiscent. The
important schizocarpic fuiis are :

Lomentum : It is a dry, many seeded fruits which develops
from a monocarpellary, superior, unilocular ovary with marginal
placentation,

The fruit arises just like a leqgume but when ripened it becomnes
partitioned between seeds into single seeded mericarps e.q., Acacia
arabica {gum tree), Mimasa (touch me not) and Dalbergla sisoo
{Indian red wood tree).

Cremocarp : It is a dry fruit, develops from bicarpellary,
syncarpous, bilocular ovary. The fruit when mature breals into
single seeded mericarps which remaln attached to the top of the
central axis called carpophore, eg, Daoucus carota (Camot);
Foeniculum vulgare (fennel).

Regma : It develops from ti-or penta-carpellary superior
syncarpous ovary. The locules are many as the carpels known as
Cocel (sing. Coccus), attached to carpophore and separate by
splitting e.g., Euphorbia, Geranium and Ricinus,

Carcerulus : It s a dry fruit, develops from bi or
polycarpellary syncarpous, multilocular superior ovary with axile
placentation, Many single seeded, mericarps are formed by splitting
and formation of false septa. eg., Ocimum sanctum (Sacred basil),
Althaea rosen.

(2) Simple fleshy fruit : The fruits are simple, but the
pericarp is fleshy and edible. It s differentiated into three layers
epicarp, mesocarp and endocarp. Fleshy frults are of following types:

Drupe : It is a fleshy fruit formed frem monoor poly
carpellary superior ovary, where one or mare ovules may develop
into seeds. Here the epicarp is thin and leathery. The mesocarp is
thick, fleshy, juicy and edible in Mangifera (Mango) and fibrous in
Cocas (Coconut).

The endocarp is hard and stony in beth the cases. In Coeos,
pericarp is not edible. The portion inner to endocarp is the liquid
endosperm which is edible.

Berry : [t is usually many seeded fleshy frult develops from

polycarpellary, syncarpous, superior ovary. Rarely it is single
seeded as in Borassus (Palm),
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Here the eplcarp remains as the skin of the fruit. The
mesocarp and endocarp are fused together to form the pulp of the
fruit. e.g., Brinjal, Tomato, Banana, etc.

Pepo : It is a special type of berry. Here the epicarp and
thalamus form the outer ring of the fruit. The mesocarp, endocamp
and placentae are fused to form pulp which is edible; seeds are
many. }t Is characteristics fruit of family cucurbitaceae. Common
examples are Cucurbita maxima (Sweet gourd); Cucumis soiiua
{Cucurbit),

Pome : The fruit develops from inferior, pentacarpel ovary.
The fruit is covered by the fleshy thalamus, which is fused with the
pericarp and edible. The outer part 2gain encloses the inner shiff
and membranous portion enclosing the seeds; common example is
Pyrus indica (Apple).

Table : 2.1-1 : Edible Parts of Some Fruiis

Wheat Endosperm and embryo
Maize Endosperm and embryo
Litchi Flashy aril
Orange Uniceliular juicy hairs from
endocarp
Lemon Unicallular juicy hairs from
endocarp
Apple Fleshy thalamus
Pear Fleshy thalamus
“Strawberry Fleshy thalamus
Banana Mesocarp and endocarp
Cucumber Mesocarp and endocarp
Muskmelon Mesocarp and endocarp
Walnut Cotyiedons
 Groundnut. Catyledons and embryo lobe
Cashewnut Cotyledons and  fleshy
pedicel
Pea Cotyledons and embryo
Pomegranate Juicy testa
Indian plum Epicarp and mesocarp
Guava Pericarp and placenta
Grape Pericarp and placenta
Jack fruit Bracts, perianth and seeds
Pineapple External rachis, bracts,
perlanth and seed
Mulberry Perianth
'Fig Rachis or fleshy receptacle
Coconut Endasperm
Lotus: Thalamus and seetls
Custard apple Mesocamp

Hesperidium : It is ancother type of berry; it develops from a
polycarpellary, syncarpous, superior ovary with many seeds. Here
the outer skin is thick end leathery that represents the epicarp,
which contains oll glands. The fibrous portion fused with epicarp is
the mesocarp. The endocam consists of many chambers with juicy
glands, Common examples are Citrus medica (Lemon) and Clirus
sinensis {Sweet orange),

Balausta : This is many chambered, many seeded fruit
developing from a multicerpellary, syncarpous but inferior ovary.
The pericarp of balausta is leathery or tough. The carpels are
arranged In two rows. Calyx is persistent. The seeds have succulent
seed coat (testa) which form the edible part; e.g., Punica granatum
{Pomegranate).

Aggregate fruits : The aggregate fruits are formed from
polycarpellary, apocarpous ovary. Each ripened is called fruitiet or
etaerio e.g., the lotus, rose fruit and strawberry are a collection of
achenes: raspberry, a collection of drupes and custard apple is a
collection of berries.

Composite or compound fruits : Multiple fruit develops
from entire inflorescence called sorosis or syconus,

Sorosls : Develops from spike or spadix inflorescence e.g.,
Pineapple, Jackfruit, Mulberry, etc.

Syconus : Develops from hypanthodium inflorescence eg.,
Ficus carico. (banyan),

Seed

Marphologically, ripened ovule is known as seed. In other
words, seed is mature integumented megasporangium.

Development of seed : The fertilized ovule forms seed. The
ovule inceases greatly in size. The intequments dry up. The outer
ane becomes hard or leathery and forms the outer seed coat or
testa while the inner ane, if persist, forms the tegmen.

The nucellus is generally used up during the development of
embryo but in some cases it remains outside the endosperm in the
form of a thin layer, called perisperm. The endosperm may persist
or completely digested during embryogenesis.

A scar is usually visible on one side of the outer seed coat. It is
knowr. as hilum and marks the point of attachment to the stalk.
With these changes, the ovule changes into seed and enters a
period of dormancy while the ovary ripens into a fruit.

Dicotyledonous seeds

Exalbuminous Gram, Pea, Bean, Mustard, Mango,

Groundnut, ete.

Albuminous :
(Ananas) elc,

Castor, Poppy, Arabotrys, Custard apple

Monocotyledonous seeds

Exalbuminous : Orchids,
Amorphophallus, Vallisneria, etc.

Albuminous : Cereals, Millets, Palms, Lilies, etc.

Alisma, Nojas, Pothos,
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Non-endospermic or Exalbuminous seeds : In
exalbuminous seeds endosperm s completely consumed by the
developing embryo, and the mature seeds are without endosperm.
The food is stored in colyledons.

Hilum

Fig : 2.1-17 Structure of gram seed

Endospermic or Albuminous seed : In albuminous seeds,
embryo not consumed all endosperm. 5o it persists in the mature
seed. In these seeds food stored in endosperm. In monocot seed
the membranous covering of ;

0 Radicle is called colearrhiza.
O Plumule is called coleoptile.
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Fig : 2.1-1B Structure of maize grain
(a) Entire seed; (b) Graln In L.5. (c) Grain In T.S.

Germination of seeds : The process by which the dormant
embryo of the seed resumes active growth and grows into a new
plant is known as germination.

Tvpes of seed germination

Epigeal germination : In this type of germination, the
cofvledons come above the surfaca of the soil into the air and light
due to the rapid growlh and elongation of the hypocotyl. The
cotyledons tum green and finally dry up and fall off and seedling
becomes an independent plant. Germination of seeds of Bean,
Gourd, Castor, Cotton, etc. Is of epigeal nature,

Hypogeal germination : [n this lype of germination, the
cotyledons remain in the soil or just above the surface. In this case
epicotyl elongates pushing the plumule upwards. The cohledons
do not tum green and gradually dry up and fall off. Common
examples of hypogeal germination are the seeds of Pea, Manpo,
Groundnut, etc.

Viviparous gennlnnllun ; This is a sper:la] type of
germination found in mangrove plants. The embryvo grows not
only out of the seed but also out of the fruit and projects from it in
the form of a green seedling displayving root and hypoecotyl, Due to
its increasing weight the seedlings separate from the parent tree
and falls into the mud or water and scon develops lateral roots,
Vivipary is seen in Rhizophora and Sonneratia,

Factars for seed germination
External factors : Water, oxygen, suitable temperature,

Internal factors : Foods and growth regulators, completion
of rest period, viability.

Seed dormancy : In several plants seeds germinale as soon
as they have undergone maturation and provided proper
conditions for germination. e.g.,, seeds of Bean, Pea, Maize elc. In
some plants seeds are incapable of germination because of some
inhibitory factors. Such seeds are unable to germinate even under
suitable conditions. This is called seed dormancy.

Viability of seeds : Germinating ability of the seed is called
ils viability, Only viable seeds are able to germinate. As the viability
expires, the embryo dies and seed looses its capacity of
germination. Viability of seeds varies from species to species,

8 Longest seed viability is reporled in Nelumbo nueifera (=
Melumbium speciosum) or Indlan lotus (Kamal). Here the
viability is reported to be more than two hundred years.
Causes of seed dormancy

The seed dommancy may be due {o many causes some of
which are as follows :

(1) Impermeability of seed coats to oxygen. (e.qg., Xanthium)
and water. (e g., Chenopodium and many leguminous seeds).

(2) Seed coat is mechanically hard, thus resisting the growth
of embryo, e.g,, Mustard, Capsella, Amaranthus.

(3) Presence of rudimentary or immature embryo, eg.,
Ginkgo biloba (a qymnosperm).

(4) Some plants produce such chemical compounds that
inhibit the germination of their own seeds. e.q., Tomato, (possesses
inhibitor ferulic acid).

Dispersal of fruits and seeds
Dispersal by wind (Anemochory)

The wind is probably the most imporiant agency of seed
dispersal in nature. The fruits and seeds show following devices
which help in dispersal by wind.

Light weight and minute seeds : Seeds of some planis
{e.g., Orchids) are sufficiently light and minute in size to be easily
carried away to great distances by air currents,

Winged seeds and frulls : Some seeds {e.g., Oroxylon,
Cinchona, Moeringa) {Acer, Hiptage, Terminalia,
Dipterocarpus) develop one or mose thin membranous wings to
ensure their dispersal by wind,

or fruits



Parachute mechanism : In members of the family Asterace
(Compositae) e.g., Taraxacum, Sonchus, sepals are madified into
tufts of halrs called poppus, The pappus is persistent and hence
found attached to even small, single seeded fruits, It acls like a
parachute that allows the wind to camy them to great distances.
Seeds of many nasty weeds are also dispersed by this method.

Coma : One or maore lufts of hairs are altached on seeds
constitute coma, e.g., Calatropis, Colton etc.

Censer mechanism : In Antimhinum (dog fower),
Aristolochia, Papaver (poppy), Argemone mexicana (Prickly poppy),
Nigella (love-in-a-mist), etc. the fruit is a capsule. At maturity it
ruptures but the seeds do not come out. However, when the capsule
is shaken violently by the wind, the seeds are scattered in all
directions. In this process all the seeds do not escape together.

Rolling mechanism : In some species, like Amaranthus
glbus, Chenopodium album, etc., plants dry out after bearing fruits
and seeds. Eventually the entire plant breaks off at the base of the
stem due to the force of wind and rolls over the ground, shedding
the seeds all alang the way. Such rolling plants are collectively
known as tumble weeds.

Hairs : In cotton, hairs are the outgrowth from the seed coat
and occur all along its surface.

Persistent styles : Clematis, Naravelia, Geranium etc. have
persistent and feathery styles which help the fruit to be easily
carried by wind.

Balloon like appendages : In planis like Cordiospermum
and Nicandra fruits develop balloon like appendages which make
the fruits light to be easily carried by wind.

Dispersal by water (Hydrochory)

Fruits and seeds, specialized for dispersal by water, generally
develop soma kind of floating devices and a protective covering
which makes them water resistant. e.g., fibrous mesocarp in

Coconut, spangy thalamus in Lotus, The seeds of Polygonum can
beheld over the surface of water and dispersed.

Dispersal by animals (Zoochory)

Fruit and seeds dispersed by animals can be divided into
following three categories on the basis of their adaptive features

Hooked fruits and seeds : The surface of many fruits is
covered with hools leg., XNanthium, Ureng), barbs (eg,
Andropogon), spines (e.q., Tribulus), bristles {e.g,, Pupalia), or stiff
hairs (e.g., Aristida), by means of which they adhere to the body of
animals or clothes of lhuman beings and they are carried unwarily
from one place to another.

Sticky fruits and seeds : Some fruits like those of
Boerhaauia, Cleome, and Plumbago have sticky glands by which
they adhere to the fur of grazing animals and are thus dispersed.
Seeds of Viscum (mistletoe), Loranthus, ete. have a viscid layer
which adhere to the beak of the bird which eat them. Stichy seeds
of Rafflesta are dispersed by elephants,
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Edible fruits : (I) The seeds are very small and capable of
passing unharmed through digestive tract of animals (e.g., Mulberry,
Peepal, Guava, Banyan, Tomato). (i) The seeds are large so that
they are thrown away, e.g., Apricot, Mange. {iil) Sticky so that stick
to the beals of birds. The seeds are thrown away by rubbing of
beaks, e.g.,, Viscum, Cordia, Loranthus,

Dispersal by explosive or Spring like mechanism

{Autachory)

A less common method of seed dispersal Is by means of
explosive fruits. Such fruits open with force and scatter the seeds
in all directions. e.g, Balsam fruit (Impatiens), Oxaolis, night
jasmine (Nuctanthus), castor (Ricinus), camels foot climber
{Bauhinfa vohiii), Pea elc. Another example of aulochory is the
seeds of Ecballtum (squirting cucumber). In squiring cucumber
the fleshy and spiny frult wall encloses a mucilaginous mass
having seeds. The tip of the stalk functions as a plug. Diturbance
breaks the frult from the stalk. The mucilage containing the seeds
is thrown out with a great force.

Liliaceae
Systematic position
Division Angiospermae
Class Monocatyledonae
Series Coronarieae
Order Liliales
Famlly Liliaceae

Habit ; Usually perennial herbs growing by meens of
rhizomes (e.g, Aloe, Polygonotum), bulbs (e.g., Lilium, Alium)
and corms (e, Calchicum), Some herbs are annual (e.q.,
Asphodelus), Shrubs occur in Aloe, Agave, Yueca (Dagger plants,
Adam's Needle), Dracoena (Dragon plant), and Ruscus (Butcher's
Broom). They mostly grow in arid areas and are hence xerophytic
(e.g., Aloe, Yucca). Xanthorrhoea of Australia is tree-like. Climbers
are seen in Smilax, Gloriosa and species of Asparagus.

Root ; Adventitious, fibrous or tuberous (e.g., Asparagus).

Stem : Erect or climbing as Smilax, branched or unbranched,
herbaceous, phylloclade as Ruscus. Cladode as Asparagus, Bulb as
Allium cepe.

Leaves : Radical or cauline and ramal show various types of
phyllotaxy (alternate, opposite or whorled), exstipulate, stipulate in
Smilax where the stipules are prolonged into tendrils, sessile or
petiolate with sheathing leal bases, venation parallel but reficulate
in Smilax, leaves may be scaly, leathery, fleshy or modified into
spines (eg., Asporngus), leaf apex is tendrillar in Gloricsa, The
leaves of Phormium tenax {New Zealand Hemp) are 3 metres long
and 10 cm broad.
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Inflorescence : Recemose, sometimes solitary (e.g., Tulipg,
Glariosa) or umbellate condensed cymes (umbel cyme), eg.,
Onion. In several cases the inflorescence possesses a leafless
peduncle called scape.

Flower : Bracteate or ebracteate, pedicellate, reqular,
trimerous actinomorphle, zvgomorphic in a few cases leg,
Gilllesia), complete or incomplete, perfect, unisexual in Smilax and
Ruscus, hypooynous, generally pentacuclic, trimerous (rarely
bimerous or tetramerous). Accessory floval ommans undifferentiated
and collectively called perianth

Perianth : Tepals 6 (coloured), in two whorls of 3 each, free
or fused, sepaloid or petaleid, scarfous or membranous, aestivation
valvate or imbricate, distinguished Into calyx and corolla in
Trillium,

Androecium : Stamens 6 (3 in Ruscus, 9-12 in Tofleldia),
free (polyandrous) or monadelphous (e.g., Ruscus), amranged in
twa whorls, antiphyllous (antitepalous), may be epiphullous (or
epitepalous), anthers fixed variously (basificed, dorsifixed,
versatile), dehiscence longitudinal or by pores

Gynoeclum : Tricarpellary, syncampous, ovary superlor,
trilocular with 2-many ovules In each locules, placentation axile,
rarely parietal, styles united or separate, stigma free or fused!
trilobed,

Fruit : A capsule (e.g., Asphodelus, Gloriesa) or bemry (e.g.,
Asparagus),
Seed : Endospermic and monocotyledonous

Mother axis

Fig : 2.1-19 Floral diagram of
lilinceae (Allium cepa)
Economic importance of the family
(1) Sources of medicines

(i) Celchicum luteurn and C. autumnale (Hirantutiva) : An
alkaloid ‘Celchicine’ is obtained from seeds and corms, which is
used in the cure of theumatism and liver disorders.

It is also drug of choice in acute gout.

Beside Colchicine is used for inducing polyploidy In plant
breeds by amresting or breaking spindle formation.

(ii) Aloe vern {Aloe or Ghee Kawar) : Used in manv laxative
preparations and also used in'curing piles and fissures.

BO0E DEROT Lo
(iii} Urginea indica and U, maritima (Indian squill) : Bulbs
stimulate heart and are also used in rhematism and skin diseases,

Raticide or Red-squill is prepared from bulbs of red variely,
which is an important raticide (rat killer) for more than 20 vears.

(iv)] Smilax macrophylla and 5.glabra (Sarasparilla) : Roots
provide a drug called ‘Sarasparilla’ which s cure of venereal and
skin diseases.

(v} Gloriosa superba (Malabar glory lily) : Tubers are used in
promotion of labour pains and juice of leaves is used for killing lice.

(2) Sources of food

{1} Allium cepa (Onion or Piaz)

(i) Allium sativumn {Garlic or Lahsun)

(i} Asparagus officinalis and A. racemosus (Satawar)
{3) Source of fibres

(i} Sansevieric roxburghiana (Bowstring hemp) : Leaves
provide a strong fibre, which is used for making bowstrings and
fishing nets,

(ii) Yucea filamentosa (Dagger plant) - Leaves provide fibres
used for cordage.

(4] Ornamentals

{iy Tulipn sps. (Tulip) : Beautiful flowers, ete.

(i} Lilium bulbiferum (Lily) ; For beautiful flowers,

{iii} Yucca gloriosa © White flowers giving perfume during
night.

(iv) Glariosa superba,

(v} Asparogus plumosus {Asparaqus fern).
Cruciferae or Brassicaceae (Mustard family)

Systematic position
Division Anglospermae
Class Dicotyledonae
Subclass Polypetalae
Series Thalamiflorae
Order Parietales
Family Cruciferae (Brassicaceag)

Habit : Annual, biennial or perennial herbs. Farsetio
Jacquemontii is an undershrub. The plants possess pungent juice
having sulphur-containing glucosides.

Root : Tap root alongwith hypocotul is swollen in Radish
{Raphanus satlvus) and Tumip (Brassica rapa),

Stem : Erect, oylindrical, halw or glabrous, herbaceous or
rarely woody. It is reduced in the vegetative phase in Radish and
Turnip. The stem s swollen in Kohlrabi (Knol-Kohl = Ganthgobi,
Brassica oleracea var. gongylodes). Auillary buds enlarged in
Brussel's Sprouts { = Button gobhi) or Brassica oleracea var,
gemmiifera. Brassica oleracea var. capliatas (Cabbage) has the
largest terminal bud.
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Leaves : Radical, cauline and ramal, alternate or sub-
opposite but forming rosettes when radical, exstipulate with
sheathing leaf base, sessile simple or rarely compound (e.q.,
Nasturium officinale), hairy. Bulbils occur in the leaf axils of
Dentaria bulbifera and on the leaves of Cardamine pratensis.

Inflarescence : Flowers are usually arranged in corymbaose
racemes. Occasionally they are in corymbs (candituft).

Flower : Ebracteate or rarely bracteate (e.g., Horippa
montana), pedicellate, complete, perfect, regular, actinomaorphie,
rarely zygomorphic (e.g. lberis, Teesdalia), tetramerous or

bimerous, hypogynous (perigynous in  Lepidium}, cyclic,
crucifom.
Calyx : Sepals 4, polysepalous, aestivation imbricate,

generally arranged in two whorls, outer of antero-pasterior sepals
and inner of lateral sepals, lateral sepals generally saccate or
pouched at the base, green or petaleid, inferior.

Corolla : Petals 4, polypetalous, arranged in one whorl and
alternale with sepals, often with long claws and spread out in the
form of a Greek cross. This arrangement of petals which is
characteristic of the family is known as the cruciform arrangement
and corolla is described as cruciform corolla, valvate aestivation,
Pelals reduced or absent in Lepidium and Rerippa.

Androecium : Stamens 6, (four in Cardamine hirsuta, bwo in
Coronopus didymus, 16 in Megacarpaea), [ree (polyandrous),
tetradynamous, arranged in two whorls, outer of two short lateral
stamens while the inner whorl Is made up of 4 long stamens
amanged in two median pairs, anthers basifixed or dorsifixed,
dehiscence longitudinal. Green nectaries arne often associated with
the bases of stamens.

Gynoecium Bicarpellary (tricarpellary in  species of
Lepidium, tetracarpellary in Tetrupoma and Tropidocarpumy),
syncarpous, campels placed transversely, ovary superior,
placentation parietal, ovary bilocular due to the presence of a false
septurmn called replum, style short, stigma capitate, simple or lobed.

Fruit : Siligua or silicula, lomentaceous siliqua occurs
in radish,

Seed : Mon-endospermic, often oily.

Floral ln“ﬂulﬂ : Ebr @gﬁziz CJ"I .lq_!'_q GiE'

®— Mother axis

e
()

Fig : 2.1-20 Floral diagram of
cruciferae (HBrasslco campestris)

Economic importance of family
(1) Medicines and spices
(i) Rorippa montana - It is stimulant and also a good appetizer.

{ii) Cherianthus chelri : Fever and brenchitis are cured by the
seeds of this plant.

{iii) Lepidium sativum - Liver troubles, asthama and piles are
cured by tender shoots.

{iv} Tberis amara : In gout and theumatism.

(v} Lobularia : Used in gonerrhoea.

(vi) B. alba, B. nigra and B. juncea (rve) : Seeds are used as
spices.

(2) Vegetables (Food)

{i) Brassica rapa (Tumnip or Shalagm])

(il) B. oleracea var. caulorapa (gongyiodes) — (Knol - Khal ar
Ganth gobhi)

({iii) B. oleracea var, capitata (Cabbage or Band Gobhi)

{iv) Brassica campestris var. sarsan (Pili Sarson)

{v]) B. oleracea var. botrytis (Caulifiower or Phool Gobhi)

{3) Dils

{i) Eruca sativa (Taramira) : Taramira oil is obtained from seeds.

(ii} Brassica juncea (Indlan mustard or Rye) : Seeds produce oil.

(iii) Brassica napus or B. campestris var, loria ~ Seeds are
source of ‘Indian rape oll’ or Tel toria.

(iv) Brassica campestris : Seeds are source of Colza (Sarson
Ka Tel).

{4) Ornamentals

(i} Iberis amara (Candytufl or Chandini) : Winter herb grown
for its white, beautiful flowers,

(i) Cherlanthius cheiri (Wall flower).

Leguminosae or Fabaceae
Systematic position

Division Angiospermae
Class Dicotyledonae
Subclass Polypetalae
Series Calyciflorae
Order Rosales
Family Leguminosae

Habit : Annual or biennial, herb, shrub or tree.

Root : Tap root system.

Stem : Erect or creeping, solid or weak.

Leafl : Alternate or whaorled, stipulate, petiolate, simple or
usually campound, reticulate venation. Leaves or leaflets modified
into tendrils, twa lateral leaflets of telegraph plant (Desmodium
motorium or D, gyrans) show autonomous movements.

On the basis of inflorescence and flower characters, this family
is divided into 3 subfamilies :

Subfamily - Papilionatae (Papilionaceae)

Inflorescence : Racemose or solitary axillary.

Flower : Dracteate or ebracteate rarely bracteclate (e,
Arachis), pedicellate, complete, irregular, zygomorphic, perigynous
occasionally, hypogynous, pentamerous,

Calyx : Sepals 5, gamosepalous, usually campanulate, lobes
unequal, rarely tubular (e.g., Cyamopsis), odd sepal anterior, may
be persistent, inferior.

Corolla : Petals 5, polupetalous, papilionaceous, descending
imbricate aestivation, one posterior long standard, two lateral short
wings, two anterior petals jointed to each other forming keel.

Androecium : Stamens 10, usually diadelphous (9+1 in
Lathyrus, 5+5 in Aeschynomene] or monadelphous 9 in
Dalbergia, 10 in Arachis and Erythrina ndica), rarely free (e.g.,
Sophora), nectar gland often present on the inner bases of
filaments, anther lobes bilocular, dorsifixed, introrse.
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Gynoecium : Monocarpellary, ovary superior, unilocular
with marginal placentation ovary covered by staminal tube, style
bent, stigma simple or capitate,

Fruit ;: Legume or lomentum.
Floral formula : Br % & Kz, Cy,0.00) 4.5, Gy

Fig : 2.1-21 Floral diagram of subfamily
Papilionatae (Plsum sativam)

Subfamily - Caesalpinoideae (Caesalpiniaceae)

Inflorescence : Raceme, umbel or a solitary flower

Flower : Bracteate or ebracteate, pedicellate, hermaphrodite,
complete, zygomarphic, hypogynous.

Calyx : Sepals 5, polysepalous, imbricate aestivation.

Carolla
aestivation.

Petals 5, polypetalous, ascending imbricale

Androecium : 10 stamens, or staminodes are found as in
Cassia, free filaments of unequal size, anther lobes bilocular,
introrse, versatile.

Gynoecium : Monccarpellary, unilocular, ovary superior,
maraginal placentation, stigma capitate.

Fruit : Lequme.

Floral formula : %0 K; G5 Aygi0,2.3 (aminodes) OF

Ted| dtaminmat ]Gl
i m) =1 e

Fig : 2.1-22 Floral diagram of subfamily
Caesalpinoidae {(Cassla fTstula)

Subfamily - Mimosoideae (Mimosaceae)

Inflorescence : Head or capitulum or spike, flowers

arranged in acropetal succession.

Flower : Bracteale or chracteate, sessile, hermaphrodite,
complete actinomaorphic, hypogynous, pentemerous.

Calyx : 5 sepals (4 in Mimosa) gamosepalous, connate at the
base, valvate aestivation, rarely imbricate (2.g., Parkia).

Corolla 5 petals (4 in Mimaso) gamopetalous or
polypetalous, membranous, valvate aestivation.

Androecium : In most of the members, stamens are
indefinite and polyandrous. However, there are only & stamens in
Mimesa pudica and 10 each in Prosepis and Dichrostachys,
Filaments are long, usually connate at the base, sometimes they
are coloured and gland dotted. Anthers are dithecous and introrse.

Gynoecium : Monocarpellary, unilocular, ovary superior,
style long, cylindrical, stigma single and capitate, marginal
placentation,

Fruit : Lomentum.
Floral formula : Bror Ebr ¢ K, C; A; G

Fig : 2.1-23 Floral diagram of subfamily
Mimosoidae (Mimosa pudica)

Economic importance of family
(1) Source of pulses (food)

Fulses we eal, are obtained from seeds of the members of this
family, which are rich source of proteins.

(i) Pisurn sativum (Garden pea or pea),

(i} Cicer arfetinumn (Chick pea or Gram or Bengal gram).
(iti} Cajonus cajon (Pigeon pea or Red gram ar Arhar),
{iv) Vigna radiata (Green gram or Moong).

{v} V. mungo (Black gram ar Urd).

(vi} V. sinensis (Cow pea or Lobia).

{vii] Lens culinaris Syn. L. esculenta (Lentil or Masoor),
{vili} Phoseolus uulgaris (French bean) : Vegetable.

(ix) P. aconltifolius (Dal moth).

(%) Trigonella foenum-graecum (Fenugreek ar Methi).

Leaves are used as source of vegetable. Seeds are used
as spice,

(xi} Glycine max (Sovbean) : Seeds are very rich in
proieins (42%). Soya milk is also prepared from it.

(xii) Arochis hypogea (Groundnut ar Peanut or Moongphali),
(xiii} Dolichos lobiab {(Sem) : Vegetable.
(xiv} Lathyrus satiuus (Grass pea or Khesari dal)
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(2) Timber : Dalbergia sissoo (Shisham or Indian red wood)
and D. latifolia (Kali shisham or Indian rose wood or Inidian balck
wood).

{3} Ormamentals : Butea monosperma (Palas or Dhak} :
Deep red flowers and thus it is also called *flame of the forest’

{4) Other miscellaneous plants

{i) Indigofera tinctoria {Indigo or Neel) : Indigo dye used in
dveing and printing cotten, is abtained from this plant.

(i) Abrus precatorius (Rattl or Crab's eye) : Seed of this plant
are used by jewellers for weighing purpose. Each seed is having
constant weight of 1.75 grains.

O  Leaf juice used for cure of leucoderma (skin disease).

{til) Crotolaria juncea (Sun hemp) : Fibres from phloem and
pericycle of stem (bast fibres) are obtained used for making
ropes, mats etc.

O It is also important ‘Green manure” crop.

Solanaceae
Systematic position

Division Angiospermae
Class Dicotyledonae
Subclazs Gamopetalae
Series Bicarpellatae
Order 3 Palimoniales
Family Solanaceas

Hahit : Mostly hetbs (Pefunia, Solanum nigrum, Nicotiana,
Withania), shrubs, a few trees (Selanum grandifiorum or potato
tree) or cimbers (Solanum jasminoides or potato vine, Solonum
dulcamara)

Roaot : Branched tap root system.

Stem ; Usually the stem is erect, solid, cylindrical and
branched. Occasionally, it is spinous (Solanum xanthocarpum,
Datura stramonium, Lycium). In potato (Solanum tuberosum)
underground stermn is modified into tubers,

Leaves : Cauline, ramal, exstipulate petiolate or sessile,
alternate, sometimes opposite, simple, entire, pinnatisect in tomato
{Lycopersicurn  esculentum).  Venation unicostate reticulate,
variegated in Solanum jasminoldes.

Inflorescence : Axillary or extra axillary cyme. Solitary
axillany in Physalis and Pentunia. Sub-sessile umbellate cyme in
Withania somnifera, solitary in Datura,

Flower : Bracteate or ebracteate, pedicillate, complete,
actinomorphic, rarely zvgomorphic (e.g., Salpiglosis, schizanthus),
bisexual, rarely unisexual (e g., Withania coagulans) pentamerous,
hupogynous.

Calyx : Sepals 5, gamosepalous, tubular or campanulate,
persistent, accrecent (enlarging in fruit, e.g., Physalis, Withania),
Valvate or imbricate, green or coloured, hairy.

Corolla : Petals 5, gamopetalous, tubular or infundibuliform,
valvate, twisted in Daturg, bilablate in Schizanthus, scale or hair like
outgrowth may arise from the throat of the corolla tube, coloured.

Androecium : Stamens 5, rarely 4 (e.g., Salpiglossis) or 2
{e.q., Schizanthus), epipetalous, polyandrous alternate to petals,
filament inserted deep in the corolla tube, anthers dithecous,
usually hasifixed or darsifixed, introrse.

Gynoecium : Bicarpellary, syncarpous, ovary superior,
carpels placed obliquely in diagonal plane, generally bilocular (2-4
locular in tomato, 4-locular in Datura due to false sepia),
placentation axile, ovules many in each locules, placentae swollen,
a nectariferous disc or lobes may be present, stigma capitate or
bifid.

Fruit : A many seeded berry {e.g, Tomato) or capsule
{e.g., Datura).

Seed ; Endospermic with straight or curved embryo.

—
Floral formula : @9 Kj;) Ci5) A; Gg)

Fig : 2.1-24 Floral formula ol
Solapaceae (Solonum nigrum)

Economic importance of the family.
(1} Medicinal plants

() Datura stromonium (Datura or Jimsonweed) : Drug
‘Stramonlum’ Is obtained from dded leaves and flowering tops,
which is used in treatment of asthama. Atropine, hyoseyamine and
hvocine alkaloids are also obtained from this.

Seeds of this plants are deadly poisonous.

(ii) Atropa belladona (Belladona or sag — Angoor) : Roots are
source of an alkaloid - 'Atropine’

(i) Withanla somnifera (Asgandha) : Drug Asgandh is
obtained from its roois, which is used in rheumatism, female
troubles and cough.

(iv) Huoscyamus niger {Henbane) : Drug Henbane is
obtained from dried leaves and flowering tops, which is used flor
sedation and also in asthama and whooping cough.

(2) Food plants

(i) C. frutescents {Shimla Mirch)

(i} Capsicum annum (Chillies or Red pepper)

{ill) Lyeopersicon esculentum (Tomato or Love apple)
{iv} Solanum melongena (Eqgg plant or Brinjal)

(v] Solanum tuberosum (Potato or Alu)

(3} Source of tobacco : Nicotiana tabacum (tobaceo) @ 1L is
source of alkaloid = ‘Nicotin’ and highest nicoline content is
present in Nicotlana rustica,
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{4) Ornamentals

{i} Petunia alba, P. hybrida : Flowers of different colours like
white, pink ete,

(ii) Cestrum nocturnum (Night Jasmine or Rat Ki Rani).
{iii) C.diurnum (Day Jasmine or Din Ka Raja)
(iv) Brunfelsia hopeana (Yesterday, today, tomorrow plant),

{v) Schizanthus (Butterfly flower).
(5) Others
(i) Solanum nigrum (Night shade plant or Makoa).
Malvaceae
Systematic position
Division Angiospernmae
Class . Dicotyledonae
Subdass Polypetalae
Series Thalamiflorae
Order Malvales
Family Malvaceae
Habit Plants are annual hetbs leg, Malva, Sida,

Malvastrum, Urena) shrubs (e.g, Hibiscus rosa-sinensis, H.
mutabilis) or rarely trees (e.g., Kvdia, Bombax).

Root : Branched tap mot system.

Siem : Stemn is erect, aerial, herbaceous or woody, usually
solid, cylindrical and branched. Herbaceous portion of the stem Is
covered with stellate and scaly hairs; the woody part is fibrous,
Plants usually have some mucilaginous substance.

Leaves : Leaves are alternate and stipulate (stipules 2, free
lateral and often Caducous). Thev are simple and petiolate, lamina
Is sometimes palmately lobed (e g, Gossypium) or digitate (e.g.,
Bombax). Venation is multicostate reticulate.

Inflorescence : Usually the Aowers are solitary axillary or
terminal. Occasionally, they are in panicle raceme {e.g., Kydia).

Flowers : Flowers are bracieate or ebracteate, actinomorphic,
bisexual (unisexual in Kydia), pentamerous and hypogqunous. The
number of bracteoles varies from 3 to many, they form a whorl of
epicalyx below the calyx. Sometimes the epicalyx is absent (e.g.,
Sida and Abutilon).

Calyx : Sepals b, gamosepalous (connate at the base but free
at the tip) and show valvate aestivation. Usually epicalyx present.

Corolla : Petals 5, polypetalous (slightly fused at the base),
usually adnate at the base to the staminal tube. They show twisted
or imbricate aestivation.

Apdroecium : 0t has indefinite stamens. They are
monoadelphous. Filaments of the stamens are united to form a
long staminal tube or staminal column which encloses the style,
Basal part of the staminal tube is fused with the petals: thus
stamens are epipelalous, Anthers are monothecous, reniform,
transversely attached to the filament and extrorse. In Bombax
stamens are polvadelphaous.

Gynoecium : [t is 2 to many carpellary. It is bicarpellary in
Plagianthus, tricarpellary in Kydia, pentacarpellary in Hibiscus and
Sida, ten carpellary in Althaea rosea and 15 — 20 carpellary in
Abutilon indicum. All the carpels are fused (syncarpous) to form a
single ovary. Ovary Is superior, multilocular with one or more
ovules in each chamber, The placentation is axile.

Style is usually long and enclosed in the staminal tube.
Stigmas are as many as the number of carpels or double the
number of carpels.

Fruit : Fruit is a loculicidal capsule (e.g, Gassypium,
Hitbiscus), schizocarpic capsule le.g., Abutilon, Sida) or a bemry
(e.g., Malvastrum),

Seed : Seeds are albuminous. In Gossypium the seeds are
pubescent, i.e., covered with hairs,

Floral formula : Br ®¢Epiy _ Kz E;R‘,J Gig_u

Fig : 2.1-25 Floral diagram of
Malvaceae (Hibiscus rosa sinensis)

Economic importance

(1) Fibre yielding plants

(i) Abutilon theophrasti {Indian Mallow or China jute) : This
takes good due and Is extensively grown in China.

(i) Bombax malabaricum Syn. B. ceiba (Semal or Kapok ar
silk cotton tree).

Woolly fibres from pericarp of fruits are source of Kapok or
Semal or Silk cotton.

(i} Gossypium arboreum, G. herbacium, G. hirsutum
(cotton): Cotton fibres are long hairs from seed epidermis.

{iv} Hibiscus canabinus (Patsan or Deccanhemp)

(2) Food plants

(i) Abelmoschus esculentus Syn. Hibiscus esculentus (Lady's
finger or bhindi or Okra)} : Young friits are used as favourite
vegetable.

{3) Ornamental plants

(i} Malra syluestris (Mallow) @ An annual plant with purple rose
flowers, is grown in gardens.

(i} Althoea rosen (Hollyhock or Gulekhera) : Beautiful pink or
red flowering plant.

(iii) Hibiseus roso-sinensis (China rose or shoe-flower or

gurhal) : This is grown extensively as an ornamental plant with red
or pink flowers.
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Cuurhitaceae

Systematic position
Division Angiosparmae
Class Dicotyledonae
Subclass Polypetalae
Series Calyciflorae
Order Passiflorales
Family Cucurbitaceae

Habit : These are trailing or climbing annuals or perennial
herbs. Rarely they are shrubs (e.g., Acanthosicyos) or trees {e.g..
Dendrosicyos).

Stem : Herbaceous, branched, pentangular, fistular, tendrils
in axil of leaf or opposite to leaves. The morphological nature of
tendril is of dispute.

Leaves : Leaves are cauline and ramal. They are altemmale,
exstipulate, simple, petiolate and cordate (e.g., Cucurbita maxima,
Coccinia grandis) or deeply palmately lobed (e.g., Luffo cvlindrica,
Cyclanthera pedata). Venation is reticulate multicostate.

Inflorescence : Flowers are either solitary axillary (e,
Cucurbita, Coccinia) or in cymose dusters (e.g., Cucumis, male
Nowers of Luffa).

Most of the members of the Cucurbitaceae are
monoecious but a few are dioecious {e.g., Coccinia cordifolia,
Trichosanthes diofca).

Flower : Flowers are bracteate or ebracteate, pedicellate,
unisexual, incomplete actinomorphic, pentamerous and epigynous.
Schizopepan is the only exception which has bisexual flowers.

Male flower
Calyx : Sepals 5, gamasepalous, quincuncial aestivation.

Corolla : Petals 5, gamopetalous, campanulate or rolate,
imbricate or valvate aestivation.

Androeclum : Stamens 5, polvandrous as in Fevilleo, or
(2)+(2)+1 as in Momordica, anthers twisted, alternate to petals,
sometimes epipetalous, dehiscence longitudinal.

Gynoecium : Absent.

Female flower

Calyx : Similar {0 male flower.

Carolla : Similar to male flower,

Androecium : Absent bul somelimes 2, 3 or 5 staminodes
present.

Gynoecium : Tricarpellary, syncarpaus, unilocular, ovary
inferior, numerous ovules, parietal placentation but looks as axile
placentation, style is simple, stigma 3.

Fruit : Pepo (varation of berry).

Seeds : Exalbuminous.

Male flower : Bror Ebr @ ¢ Ki5y Cis) Aizuioi Go

Female flower : BrorEbr@ 9K Cp) Ay ‘ETH

L ]

(a) (b}

Fig : 2.1-26 Floral diagram of Cucurbitaceae
{Cucurblia maxima [ Kaddu) (a) Floral diagram of
male flower (b) Floral diagram of female flower

Economic importance of family
{1) Medicinal planis

li) Coccinig Indica {Kandoon) : Extracts of root, leal and fruit
are used in treatment of diabetes.

{ii) Citrullus eolocynthis {Indrayan) : Colocynthis alkaloid &
obtained from its fruits, which is used in treatment of snake bite,
rheumatisimi, ete.

{iii) Echallium elatarium : Elatarium is obtalned from fruits,
which is used in trealment of hydrophobia and malaria.

{2) Vegetables

(i) Cucurbita maxima [Great pumpkin or Vilayati Kaddu or
Red pumpkin)

(if) C. moschata (Pumpkin or Sitaphall

(iil) C. pepo (Field pumpkin or Safed kaddu).

(iv) Citrullus vulgaris var. Fistulosus (Tinda or Dil pasand),

(v} Lagenaria vulgaris (Bottle gourd or Lauki).

O Hollow, dred fruits of Lagenaria siceraria are used for
maling ‘beens’ {musical insttuments) by snake charmers or
‘saperas .

(i) Luffa cyfindrica syn. L. aeguptica (Bath sponge or Ghia fori).

(vii) L acutangula (Kali tori)

{vili) Momerdica charantia (Bitter gourd or Karela),

(%) Trichosanthes anguina (Snake gourd or Chichinda).

(%) T. digica (Pointed gourd or Parwal).

{3) Fruits

(i} Cucumis melo (Kharboozal.

(i) Cucumis sativus {Cucumber or Khira).

{iit} Cucumis utifissimus (Kakri).

{iv} Cucumis mejo var. momordica (Phunt).

{v) Citrullus vulgaris (Water melon or Tarbooz).

{vi) Benincasa hispida [Ash gourd, Wax gourd or White gourd
or Petha) — Famous sweet "Petha’ is prepared from it.

O Hollow dried fruits are used for making *Sitar’
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Compositae (Asteraceae)
Systematic position

Division Angiospermae

Class Dicotyledonae

Subclass Gamaopetalae

Series Inferae

Order Asterales

Family Compositae [Asteraceas)

{Largest family among the angiosperms)

Habit : Most of the plants are annual herbs (eg.,

Chrysanthemum, Loctuca, Calendula, Helianthus, Togetes). A
few are shrubs (e.g., Artemisia, Pluchea lanceolata) or rarely trees
{e.q., Vernonia arborea, Witkesia, Leucomeris). Milkamia cordata
is a twiner.

Root : Usually there is a tap root, but in Dahlia and
Taraxocum gfficinale fasciculated roots are present.

Stem : Stem is usually herbaceous, erect, branched, solid,
fibrous and sometimes with milky latex. In Jerusalem artichoke
(Helignthus tuberosus) the stem is underground and tuberous. In
Baccharis, it Is winged like a leaf.

Leaves : Leaves are mostly alternate and occasionally
opposite (e.g., Hellanthus) ar whorled [e.g., Eupatorium, Zinnia
verticillata). They are exstipulate, petiolate, simple, pinnately or
palmately lobed or compound le.q., Daohlla, Cosmos). Venalion
is reticulate.

Inflorescence : [nllorescence is capitulum or head with an
involucre of bracts at its base. The number of flowers in each
inflorescence varies from 1000 (in large flowers of Helianthus) to 1
{in Echinops). Peduncle flat on which florets are attached.

Flower : Epigynous, usually pentamerous with reduction in
certain  whorls, hemmaphrodite or unisexual complete or
incomplete, tubular (actinomorphic) ar ligulate (zvgomorphic),
bracteate or ebracteate.

(1) Ray florets : Towards periphery of head, sessila
bracleate, pistillate or neutral, zygomorphic, ligulate, epimmotis.

Calyx : Absent or hairy pappus or scaly, persistent.

Coralla : Pelals 5, gamopelalous, ligulate, strap shaped.

Androecium : Absent.

Gynoecium Bicarpellary. syncarpous, ovary inferior,
unilocular, one ovule in each locule, basal placentation, style
simple narrow, stigma branched.

(2] Disc florets : In the centre of head, bracteate, bisexual,
actinomaorphic, tubular, pentamerous, epigunous.

Calyx : Absenl or pappus.

Corolla : Petals 5, gamopetalous, tubular.

Androecilum : 5 stamens, epipetalous,
dithecous, bilobed, introrse, filament free.

Gynoeclum Bicarpellary, suncarpous;, ovary inferior,
unilocular, single ovule in the locule, basal placentation, style
single, short, stigma bifid.

(3) Neutral florets : Androecium and gynoecium bath
are absent. Remaining structures are similar to ray floret and
disc flarets.

Fruit : Cypsella.

Seed : Exalbuminous,

Floral formula :

Ray florets : 5r.% @K, or PC,,,!Aﬂ@
N T [ e
Disc florets : Br.%oor® FK,orPCp, Ay Gy

syngenesious,

Neutral florets : oor @K, G, A G

Fig : 2.1-27 Floral diagram of
Compaosilae (Helianthus annuus)
{a) Hay floret, (b) Disc floret

Economic importance of the family

(1} Sources of medicines

(i) Amica montana : This plant vields ‘Amica’, which is used
as hair vitalizer.

(it} Eclipta prostrata (bhringraj) - Iis extract is used as hair
tonic.

\iii) Artemisia cina or A maritima (worm weed) - A warmicide
(anthelmintic) ‘Santonin’ is obtained from dried unopened
flower heads, which is used as vermifuge or in expelling the
intestinal worms.

{iv) Taroxocum officinale (Common dendelion) Drug
‘Taraxacum' obtained from rocts and rhizomes is used as laxative
and liver tonic.

(v} Calendulo officinalis : *Calendula’ drug obtained from
dried ligulate florets is used in sprains.

(2} Sources of food

(i} Lactuca sativa (Garden lettuce or Salad) : This is a salad
crop and leaves provide a valuable salad throughout the world.

(il) Cichorium intybus [Chicory or Kasni) : Roots are source of
‘Chicory powder’, which is used for blending coffee.

(iiiy Helionthus tuberosus (Jerusalem artichoke or
Hathichulk) : The tubers are source of food or vegetable (having
plenty of Inulin)

(3} Sources of oils

(i) Carthamus tinctorius |Safflower or Kusum) : Seeds vield oil
which is edible and because it has percentage of unsaturated faity
acid, so il veny good for heart patients.

fiij & red dye 'Husum' is also obtained from its fowers,
which is used in foods as well as clothes,

4) Sources of rubber

(i) Taraxacim kok-saghyz (Russian dendelion) : Roots conlain
latex, which is the source of *Dendelion rubber,”

(it} Parthenium argeniatum In America, Guayule rubber, is
obtained from this plant, because ‘cacutchouc’ granules are
present in plant body,

(3} Sources of insecticide

(i} Chrysanthemum marschallli and C. cinerarioefolium
(Guldaodi) : Flower heads are sowrce of a commercial insecticide
'Pyrethrum”.

(6} Omamentals

(i} Calendula officinalis (Pot marigold)

(it} Chrysanthemum sps. (Guldaodi)

{ilt) Tagetes sps. [Marigold or Genda)

{iv) Helianthus ennuus {Sunflower).
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Gramineae or Poaceae

The members of this family are commonly knoun as
‘grasses’,

Plants are mostly herbs having stem with marked solid nodes
and hollow internodes, ie, stem is culm. Further stem is
generally circular and hollow,

Leaves simple, alternate, with sheating bases and ligulate (Le.,
a membranous outgrowth ‘ligule” is present at junction of leaf
sheath and leaf lamina).

Spikelet (nat flower) is the unit of inflorescence, which may be
armranged In spike or panicle, ie inflorescenca is spike of spikeletes
or panicle of spikelets.

Each spikelet Is having 1 - 5 flowers on a reduced axis, which
bear two leaf like structures (glumes) at base.

Each flower is in axil of other like structure called ‘lemma’
(bract). On the flower axis is another leaf-like structure called palea
(bracteale). Above palea are hwo scale like lodicules {perianth].

Flower is hypogynous and zygomarphic.
Perianth reduced and represented by lodicules.
Generally 3 statments with dithecous and versatile anthers.

Carpel is generally 1, unilocular ovary with basal placentation,
2 long styles ending in feathery stigmas.

Fruit is karyopsis or grain (single seeded indehiscent fruit, in
which seed coat fuses with fruit wall fo form husk].

F.F. (Floral Formula)
Br. Brl. + 5? Py adicules) Aciﬂ

Mother axis

Superior palea

feathery stigma
Fig : 2.1-28 Flomal Diagram of Triticum nestivum (Wheat)

(1} Cereals and millets

Most important source of food in the world is cereals having
karyopsis or grain fruit, e g, Triticum vulgore (Wheat), Zea
mays (Maize), Oryza sativa {Rice), Avena sativa (Oat), Hordeum
vuigare (Barley).

Small sized orains constitute millets, which also provide food,
eg, Sorghum, vulgare (Jawar), Pennisetum typhoides (Bajra),
Eleutine coraeana (Ragi or Mandua),

(2) Source of Sugar : Saccharum officinartim (Sugar cane)
(3) Othier plants

(i) Dendrocalamus sps : Both (i) and (i) provide bamboo
(i} Cynodon dactylon (Doob grass) : Fodder.

(i) Andropogon muricatus (Khas) : Roots provide khas oil.

4:'[:1_, "I"lns;& ’T"‘r ks~~'—

& Culms : Their nodes and internodes are extremely clear ;
internodes are hollow, e.g., Bambusa.

& Roots arsing from callus in tissue culhure are adventitious.

2 life of root hairs is hardly one week. During
transplantation, root hairs are shed and therefore, plant remains
wilted for sometime till the formation of new root hairs.

#° Roots provide more than 50% of total food.

£ Acaulescent. Having a reduced stem.

£ Al sulpnide. Characteristic smell of Onion and Garlic,
& The anticancerous substance in garlic is gernium.

# Stem is quadangular In° Ocimum, triongular in Cyperus,
ribbed in Cucurbits and flat in Cactus.

# Petiole develops last in the |eal.

& CTC tea leaves are rich in lron because they are cured in
firon pans.

Plant with single leafl is Monophyllen.

Plant with twao leaves only in Welwitschia.

Smallest leaf : Wolffia,

Broadest leaf : Victoria amazonica (diameter 5 1o 6 feet).
Longest leaf: Raphia vinifera (30 to 50 {eet).

Largest leaf : Widoria regio is the largest leaf of plant
kingdom, which are 4m in radius and diameleris 1.5— 1.8 m.

£ Anisophily : Presence of 2 types of leaves on same node of
the plant of Boerhaavia.

# Belt's.corpuscles; glands producing edible materials at the
apices of leaflets in Acario sphoerocephala.

# Spike is most common Inflorescence.

# Capitulum {racemose head) is most evolved/highly advanced.
& Longest inflorescence © Agove (12m), omorphophallus
(5.5m). puvaraimondii (10 metres),

& Cauliflorv : The condilion of developing flowers on the
main stem (trunkiflory) or older branches from old or persisting
axillary buds is called cauliflory. e.g., Ficus,

#  Inlersexual Perfect hermaphrodite, androgunous or
monochinous flower.

&5 Trioecious : Three types cof plants -~ male, female and
monoecious, e.g., Silence.

£ Longest stigma and style — Malze.

£ Style and stigma of saffron (crocus) are edible and source
of kesar.

& Ripeness of a flower depends on minimum number of leaves.
& Heterostyly : n this condition, stamens, style and stigma
are of different heights. e, Primula, Oxalis.

# Plants of tropics bear naked buds Le., buds without covering.
# TRecalcitrant seeds : The seeds get killed on reduction of
moisture and exposure to low temperature. e.g., Tea, Jack fruit.

£ Orthodox seeds : The seeds which can be stored for long as
they tolerate reduction in moisture content (uplo 5%) exposure fo

BKNNBR
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low temperature and anaerobic conditions, e g., Legumes, cereals.
£ Smallest seed Is of Orchis (wt 0.004 g) and 1 grem
contains 20 lakh seeds.

#  Largest seed is Double coconut (Fresh wi: 6 kg).

&£ Seeds constitute 70% of our diet.

& Largest fruit / Largest seed is Lodoicea maldivicn.

& Al modem classifications are based on evolution, gerotypes
and ‘ecological characlers, They are phylogenetic in nature,

#¢ Presence of myrosin eneyme is chiel feature of family

Root

[
H

i

-

&;

10.

If a primary root continues to grow, the tupe of root system
will be known as [NCERT; DUMET 2009]

{a) Secondary {b) Fibrous

(c) Tap (d) Stilt

Pneumatophores occur in plants of [CBSE PMT 2000]
(a} Sandy soil {b) Saline marshy soil

{c) Marshy soil (d) Water

Roots developing from plant parts other than radical are
[NCERT; Chd. CET 1997; HPMT 2005]
(a] Epiphullous (b) Epicaulous
(¢} Advenlitious (d) Fibrous
In which the pneumatophores are found
[NCERT; BVP 2001; AMU (Med.) 2009)
(a) Tinospora {b] Pinus
(c) Rhizophora (d) None of these
Outer covering of epiphytic root is
[CPMT 2001; Odisha JEE 2005]
{b) Rhizophore
(d) Pneumatophore

(a) Osmophore
{c) Velamen

Which of the following is comrectly matched  [AIIMS 2012]
{a) Monstera — Fibrous root

{b) Dahlia — Fasciculated root

(c) Azadirachta - Adventitious root

id) Basil - Prop roots

Canical fleshy roots occur in

la) Sweet potato (k) Dahfia

{c) Asparagus (d) Carrot

Napiform roots are recorded from

{a) Radizh (b) Carrot

{c) Beel (d) Sweet potato

Fusiform roots are found in |BHU 1996]
(a) Solanum tuberosum (B) Calocasia

(c) Doucus corota (d) Raphanus sativus

A fibrous root system is befter adapted than tap root

systemn for [BHLU 1993, 2001;
AMU (Med.) 2001; DUMET 2009]

(a) Storage of food

(b] Anchaorage of plant to soil

{c) Absorption of water and minerals

{d) Transport of water and organic food

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Stilt roots are reported from [Bihar PMT 1994;
BHU 1996; Odisha JEE 1997, 2012]

(a) Pondonus (Screw Pine) (b) Radish

(c] Mango-ginger {d) Bryophyllum

Assimilatory (Pholosynthetic) roots a characteristic of

[Kerala CET 2000; BHU 2012]

{a) Trapa and Tinospora

(b} Taeniophylium and Podostemon

(c] Both cormrect

{d) None of these

Root cap is largest in

(a) Banyan (b} Pandanus
(e} Jussioeg id) Maize
Find the incorrect match [AMU (Med.) 2010]

(a) Tap rool : Camot
(b) Adventitious root : Sweet potata
{c] Proproot : Banyan tree
{d) Stilt root : Tumip
A root is adventitious when it is
{2) Swollen
{b) Growing in marshy places
{c) Formed from plumule
{d) Modified for storage
Monaocot plants are characterized by the presence of
[NCERT; J B K CET Z005]
{a) Tap roots (b) Fibrous roots
ic) Annulated roots id) Stilt roots
Noedulated roots bearing family is [RPMT 1993, 95, 96]
{a) Mimoscideae (b} Caesalpinoideae
{c) Papilionatae (d} Solanaceze
Clinging and epiphytic roots are found in [CBSE PMT 19949
{a) Orchid (b) Tinospora/ Trapa
{c) Rhizophora/Pandanus (d) Pothos/ Podostemon
Roots are absent in
{a) Muyriophylium (b) Ceratophylium
{c) Ulricularia and Walffia  (d} All of these
Slilt roots which grow obliquely from basal nodes of culm
stern and acting as brace are found in
[NCERT; MP PMT 1993; DPMT 1999)
(a) Sorghum (b) Maize
{c) Sugarcane {(d) All of these
In Ipomoea batatas/Sweet potato the food is stored in
[Bihar PMT 1994; JKCMEE 2002)

[CPMT 2002;: RPMT 2005]

{a] Root tuber (b) Stem tuber

{c} Bud (d) Leaves

In maize, the fitrous roots develop from [NCERT]
(a) Lower nodes (b) Upper nodes

(c) Upper internodes (d] Mone of the aboue
Select the correct staternents
(A) From the region of elongation, some of the epidermal
cells for root hairs
{B) Pneumatophares are seen in Rhizophora
(C} Adventitious roots are seen in the Banvan tree
{D) Maize and sugarcane have prop roots
[NCERT; Kerala PMT 2011)]
{b) (A), (C)and D)
{d) (B)and (C)

{a) (A)and (D)
(c) (C)and (D)
(e} {Al, (B) and (D)
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Regions of root from base to rool tip are

[NCERT; AMU (Med.) 2001]
{a) Maturation zone — Cell division zone — Elongation zone
(b} Maturation zone — Elongation zone — Cell division zone
(¢} Cell division zone — Elongation zone — Maturation zone
(d) Elongation zone — Cell division zona — Maturation zone
Leguminous plants possess [RPMT 1993]
(a) Napiform roots (b} Nodulated roots
{c}) Tuberous roots (d} Fusiferm roots

Match the items in Calumn - | with Column — Il and choase
the correct alternative

Column = | Column - 11
A. | Tubercular storage roots | 1. | Tinospora
B. | Pneumatophores 2. | Heritiera
C. | Haustoria 3. | Asparogus
D. | Prop-rools 4. | Viseum
E. | Assimilatory roots 5, | Serewpine
[Kerala PMT 2007]

(a) A-2,B-3,C-4,D-5E-1
by A-3,B-4,C-5D-1,E-2
{¢) A=-3,B-1,C-2,D-5,E-1
(d) A-5B-4,C-5D-2,E-1
(e} A-3,B-2,C-4,D-5E-1
Which of the following plant parts can respire even in the

absence of oxyugen [KCET 2006}

(a) Seeds (b} Roots

{c} Stems (d) Leaves

Roots play insignificant role in absorption of water in
[ATPMT 2015]

{a) Pistia {b} Pea

(e} Wheal (d} Sunflower

Velamen takes part in [Bihar PMT 1994]

(a) Absomtion of moisture from air
{b) Absomtion of water from sofl
(¢} Exchange of gases

id) Transpiration

Sweet polalo is modification of [J & K CET 2005]

{a) Leaf (k) Root

(e) Stem [d) Flowering axis

Which is not a product of root [NCERT;
CPMT 1993; MP PMT 2013]

(a) Sugarbeet {b) Carrot

lc) Radish (d) Patato

Aerial absorplive roots ocour in |Odisha JEE 1995]

(a) Epiphytes {b) Mesophutes

(c) Hydrophytes (d) Xerophytes

Epiphytes like Vanda develop special layer of absorptive
tissue velamen consiting of 4 or 5 layers of long polygonal
cells. Velamen is formed by [BHU 1996; AIIMS 2001]

(a) Absorbing rools (b) Stem
{e) Clinging roots {d}) Hanging roots

34,

3s5.

36.

a7.

38.

39.

40.

11.

42,

43.

44.

Climbing roots occur in- [APMEE 1996; CBSE PMT 1999]

{a) Vanilla (b} Piper betle

ie) Both (a) and (b} {d) Taeniophylium
A rootless angiosperm is

{a} Cuscuta {b) Balanosphora
(e} Utricularia (d) Al of these

Reproductive roots laking part in reproduction are found in
(a) Dalbergla (Shisham) b} Dahlia

{c) Sweet Potato (lpomoea) (d) All of these

See the following diagrams

Which of the following is not correct about A, B, Cand D
[NCERT]

(al A, B and C are underground roots bul D grows
vertically upwards

(b) Preumatophore is found in the planis that grow in
sandy soil

(c) Pneumatophores help to get oxygen for respiration

{d) Tap roots of carrot, tumip and adventitious root of
sweet potala, get swollen and store food

Buttress roots ara

(a) Aerial (b} Underground
{c) Aguatic {d) Herizontal
Root which grow from branches of Banyan iree are
{Odisha JEE 2005)

{t) Climbing roots
(d) Prop roots
[NCERT; CPMT 1993, 96]

(a) Breathing rools
(¢) Hanging roots
Pneumalophores are useful in
{a) Respiration {b) Transpiration
(¢} Guitation (d) Protain synthesis
Pneumatophores are characteristics of family

[NCERT; Bihar PMT 2001]
{a) Loranthaceae (b) Hudrocharitaceae
(¢} Rhizophoraceas (d) Orchidaceae
There is maximum growth in root

[AFMC 1993; CPMT 1998]
{a) In the dark (b) In the light
{c) At the root apex [d) Just behind the root apex
Prop roots of Banvan tree are meant for
{a} Respiration
(b} Absorption of water from soil
ic) Retention of water in soil
{d) Providing support ta big tree
Roots have thomy branches in
(a) Vaonilla ib) Asparagus
(c} Acanthorhiza {d} Pothos
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45.

46.

47.
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49.
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52.
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Haustoria or sucking roots ocour [n [BHU 1996; DPMT 1599;
JIPMER 1999; Pb, PMT 1999; Kerala PMT 2006]
[a) Betel (b} Orchids
¢} Cuscuta {d) Tinosporo
Preumatophores or breathing roots occur in / Respiratory
roots and vivipary reproduction are the characteristic of
[CPMT 1993; APMEE 1999;
AMU (Med.) 2006; RPFMT 2006]
(a) Hydrophytes (b) Epiphytes
{c) Rerophytes {d) Mangrove plants
Which is not a sterm modification
(a) Ginger (b] Mango-ginger
{c) Potata (d] Garlic
Food is stored in ane of the following  [Kerala CET 2001]
{a) Respiraton) root (b] Fibrous root
{c) Fasciculated root (d} Nodulated root
White spongy floating roots occur in
(b) Nymphoea
(d) Jussicea

{a) Tropa
(¢} Eichhornia
Swest potato is homologous to
[NCERT; CBSE PMT (Mains) 2011]
(b} Turnip
{d] Colocasia

{a) Ginger
{c] Potato

Which of the following groups of plants are propagated
through underground root [Kerala PMT 2006]

{a) Bryophyllum and kalanchoe

{b} Ginger, potato, onion and zamikand

{c) Pistia, chrysanthemum and plneapple

(d} Sweet potato, asparagus, taploca and dahlia
{e) Agave, wild jam and oxalis

Root pochet ocours in

{b) Pandanus

{d) Water Hyacinth

{a) Maize
{e) Banyan

Stem

In Amorphophallus and Colocnsla (Arods) an extremely
enlarged underground wvertical stem meant for vegetative
reproduction and storage is
[DPMT 1994; AFMC 1996, 2010]

Or
Modified stern present in Gladiolus is
{a) Tuber (b) Com
{c] Bulb (d} Rhizome
Vegetative reproduction oocurs by bulbil in
{a) Agave
(c) Zingiber
Stem is modified into dadode in

Or
One of single internodal branches are found in
{a) Caosuarinag

{c} Opuntia

[Odisha JEE 2004]

(b} Colocasia
(d) Vallisneria
[J & K CET 2008]

{b) Asparogus
{el) Euphorbia

10.

11.

12,

Find out correct arder of vegetative propagules of plants like

potato, ginger Agave, Bryophyllum and water hyacinth
[Kerala PMT 2012; AIPMT {Cancelled} 2015]

{a] Offset, bulbil, leaf bud, rhizome and eyes

(b} Leafbud, bulbll, offset, rhizome and eves

{c) Eves, thizome, bulbil, leaf bud and offset

(d) Rhizome, bulbil, leaf bud, eyes and offsat

{e] Offset, bulbil, leaf bud, rhizome and eyes

Accessory buds oceur at

{a) Stem tip {b} Branch tip

(e} Leaf axil (d) Side of axillary bud
Floral bud tenddl Is found in ~ [BHU 1997; JIPMER 1997}
{a) Antigonon (b} Smilax

{¢) Rose {d) Bryaphyllum

Thorn is a stemn struchure because it
[NCERT; CPMT 1995; Kerala PMT 2004]
{a) Develops from trunk
{b) Deuvelops from axillary bud
{c} Grows from external surface
(d) Is pointed
Which of the following statements is/are true
[A) If the stem is jointed with solid nodes and hollow
internodes, it is called caudex
(B} In Tridax the stem is decumbent
(C) Corm is a condensed form of thizome growing more or
less in vertical direction
(D) Sucker is an underground modification of stem
(E) Biparous tvpe of cymose branching is seen in Saroca
[Kerala PMT 2008]
(b} (B)and (C) only
(d) (C}and (D} only

(a) {A), (D)and (E}only

fc) (B), (C) and (E} anly

{e) (D) and {E)only

An example of edible underground stem is [NCERT;
CPMT 1993; HPMT 2005; CBSE PMT 2014)

(a) Sweet potalo (b) Fotato

(c) Camot {d) Groundnut

In hook climber Ariabotrys, the hooks are modified
(a} Petioles (k) Axillary shoots
(c) Leaves {d} Inflorescence axis

In Opuntia, the function of photosynthesis is carrled out by
[NCERT: AFMC 1996; J & K CET 2010]
(a) Cladode (b] Phylloclade
c) Phyllode (d}] Bulb
An underground specialised shoot with reduced disc like
stem covered by fleshy leaves is
[APMEE 1996; JKCMEE 2000; AIIMS 2013]
(b} Bulbil
(d) Rhizophaore

(a}) Bulb
(c} Rhizome
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rground stemisa
[Tamilnadu 2001; DUMET 2009]

Or
Ginger plant has an underground stem which is|CPMT 1994;
JIPMER 1998; MP PMT 2004; J & K CET 2045)]

A horizontal

(@) Comn {b) Phylloclade

(c} Rhizome (d) Rhizoid

The struciure which contain vascular bundle and is
modification of stemn is [AFMC 2010]
(a) Bristles (b) Tham

(c) Prickle (d) Spine

Potato is (underground) stem because it [Odisha JEE 1995)
(a) Possesses axillary buds (Eyes)
(b) Lacks chiorophyll
(¢} Does not bear roots
(d) Contains reserve food
MNew Banana plants develop from
[CBSE PMT 1990; AMU (Med.) 2012]

(a) Rhizome [b) Sucker
{c) Stolon (d) Seed
Stem may function for [AMU (Med.) 2009]

(a) Storage, support and vegelalive propagation

{b] Protection

{c) Spread branches

{d] Allof these

Which one of the following is a xerophytic plant in which the

stem is modified into the flat green and succulent structure
[CBSE PMT (Mains) 2010; Kerala PMT 2012)

Or
Phylloclade is found in [AMU (Med.) 2001])
(a) Opuntia {b) Casuaring
{c) Huydrilla (d) Acacia
Largest bud is af
{a) Cabbage (b] Cauliflower
(c) Agave {d] Onion

Which one of the following is comectly matched
[NCERT; CBSE PMT (Pre.) 2012]
{a] Onion-Bulb
{b) Ginger-Sucker
{c) Chlamypdomaones — Conidia
{d) Yeast— Zoospores

Bulb is modified [Bihar PMT 1994]

{a) Leaf (b} Shoot

{c) Root (d) Flower

Succulent stem is found in [Odisha JEE 2010]

(a) Plsum (b} Casuarinag

(c) Oxalis (d} Euphorbia

Eve of potato is [NCERT:
CBSE PMT 2001; CBSE PMT (Pre.) 2011]

{a) Apical bud (b} Axillary bud

{c) Accessory bud (d) Adventitious bud
Which of the following is not related to corm

[Kerala CET 2001]
fa) Tunic {(b) Lateral buds
(c) Nodes (d) Scale leaves

26.

27.

28.

29,

30.

31.

32.

33.

34.

35.

36.

37,

5 differ from prichles in having
{(a) Wascular supply (b} Endogenous origin

{c) Bark (d) All of these

Mentha {Mint) has one of the following

{a) Sucher (b Offset

(c) Stolon {d) Rhizome

Stem tendrils occur in [Odisha JEE 2000]

(a) Smilax (b Gloriosa

{c) Vitis (d) Lathyrus

Green leal-like one Intemode long stem branches are called
[KCET 2003; Odisha JEE 2012]

(a) Phylloclades (b} Phyllodes

{c) Bulbils (d} Cladodes

Which of the following is the subaerial stem modification

with long internode [Odisha JEE 2011]

{a) Rhizome (b) Offset

{c) Runner {d} Sucker

Rhizome which grows vertically upwards are  [AFMC 2005]

{a) Corms (b} Stolon

{c} Bulbils (d}) Rootsiock

Thom of Bougainvillea is modified
[NCERT;: NEET 2017; Bihar PMT 19594]

(a) Stem (b} Leaf

{c} Floral bud (d) Root

Ginger is a stem which can be differentialed from root
because it [MP PMT 2007]
(a) Grows parallel to ground

(b) Stores food

{c) Lacks chlorophyll

(d) Has nodes and internodes

Which is not a rhizome [Pb. PMT 1997]
(a) Colocasia (b} Lotus

{c) Ginger {cd} Turmeric

In Passiflora, the tendrils are modified

{a) Asxillary buds (b} Upper leaflets

(e} Whole leaves (d) Stipules

Thorns with leaves and flowers are found in  [APMEE 2002)
{a) Bougainuvillea (b} Carissa

ic) Duranta {d) Artabotrys

Stem takes part in storage and perennation in  [DPMT 1994;
AMU (Med.) 1994; AFMC 1994; Manipal 1997]

fa) Wheat {b) Groundnut
ic) Radish {d) Ginger
Prickles of Rose are

{a) Modified leaves
(c) Exogenous in origin

{b) Modified stipules
(d) Endogenous in origin



3B.

39.

41.

42.

44.

45.

46.

47.

£ —--1'-.«;1*'::;;:\'! a.x_—."——_——a.

.'\:" |" I.-J..

'I-_li‘ l ar
W R Y . .

Maich the following and select the correct r.:clmbmahun from
the options given below

Column | Column Il

(Stem Modifications) (Found in)
A | Underground stem 1. | Euphorbia
B. | Stem tendril 2. | Opuntia
C. | Stem thorns 3. | Potato
D. | Flattened stem 4. | Citrus
E. | Feshy cylindrical | 5. | Cucumber

stem
[NCERT; Kerala PMT 2011]

{a) A-1, B-2, C-3, D-5,E-4
{b) A-2, B-3, C4, D-5, E-1
{c) A-3,B-4,C-5 D-1,E-2
(d) A-3, B-5 C4, D-2, E-1
{a) A-5, B-3,C-4, D-1, E-2

Bulbil is a modification of
{(a) Underground stem (b} Bases of leaves
ic) Buds {d} Radicle

Which of the following is not a stem modification
[NEET {Phase-1) 2016]

{a) Pitcher of Nepernthes
(b) Thorns of dirus
(c) Tendrils of cucumber
(d) Flattened structures of Opuntia
In humid climate, presence of spines in shrubs is
{a} To reduce transpiration
{b] To defend agalnst mammal herbivory
{c) To defend against woed culters
{d) To check seed predation by birds
In onion leaves food is stored in the form of
la) Sugar (b} Starch
{c} Prolein (d) Malic acid
The cloves which are used in food preparation are

[Kerala CET 2005; Odisha JEE 2010)

(a) Seeds {b) Leaves

(e} Flower buds (d) Stem tip

{e) Terminal bud

Rhizomes are mostly [AFMC 1999]
{a) Svmpodial (b) Diageotropic

(e} Horizontal (d] All of these

Tip of twiner is sensitive and coils around support itself. This
coiling is called

(a) Nuiation (b) Vernation

(c) Epinasty [d) Circination

Multicellular hairs are found on [MHCET 2004)
{a) Root (b} Stem

{c) Both (a) and (b) {d) None of the above
Potato and sweet potate [AIIMS 2004]

{a} Have edible parts which are homelogous organs
{b) Have edible parts which are analogous omans

{c) Have been introduced in India from the same place
{d) Are two species of the same genus

49,

50.

51.

'W]\h:h of the [nﬂanng pla.rits haue bﬁg slender and colled
stem tendrils developed from axillary buds
[NCERT; Kerala PMT 2011

(a) Grapevine and pumpkins
(b) Australian Acocia and watermelon
{c) Bougainuillea and cucumber
(d) Strawberry and grapevine
(e} Alstonia and pumphins
Aroids store food in
(a) Inflorescence (b) Enlarged root
(e) Leaf bases id) Swollen stem
Which one of the following pairs Is wrongly matched while
the remaining three are correct  [CBSE PMT (Mains) 2011)
(a) Bryophullum-Leaf buds (b) Agave — Bulbils
{c] Penicillium — Conidia  (d) Water hyacinth — Runner
Stem modified for photosynthetic function by appearing like
leaves are known as  [NCEHRT; AFMC 1996; JIPMER 1998;

JHKCMEE 2002; MP PMT 2013; NEET (Phase-1) 2016]

Or
Leaves are changed into spines in xerophytic structures
Called [CPMT 1996; Kerala PMT 2004]
(a) Phyllode (b} Phylloclade
(c) Cladode {d) Tendril

Which one of the following statements is not correct
[NEET (Phase-11) 2016]

{a) Water hyacinth, growing in the standing water, drains
ooygen from water that leads to the death of fishes

(b} Offspring produced by the asexual reproduction are
called clone

() Microscopic, motile asexual reproductive structures are
called zoospores

(d} In potato, banana and ginger, the plantlets arise from
th:a mlemudas present in the modified stem

T
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Petiole part of the leaf is known as [Odisha JEE 2012]
{a) Epipodium {b) Mesopodium

{c) Hypopodium (d) None of these
-A leal is identified from [JKCMEE 1999]
(a} Flat green lamina

(b} Presence of leaf blade and peticle

(c) Presence of axillany bud

{d) Occurrence of chlarophyll

Find the correct match [AMU (Med.) 2010]

(a) Mustard plant : leaves are opposite
(b) Mustard plant : leaves are alterate
(c) Guava plant : Leaves are alternata
(d) Guava plant : Leaves are whorad

Finely dissected leaves occur In

{a) Free floating plants

(b} Rooted floating leaved plants

{c) Submerged plants

{d} Emerged plants



22%,..,| 842 Morphology of Flowering Plants
5. In Tamarind (Imli} the pinnate leaf is [Bihar PMT 1994] 18. Tendrillar stipules oocur in [DPMT 1999]
{a) Tripinnale (b) Bipinnate (a) Dolichos loblab (b} Acacia
(c) Parpinnate (d) Imparipinnate (c) Smilax (d) Mango
6. E;ESE“W of sheathing leaf base ““{ﬂéﬁ:_‘g:hgzdgﬁgﬁ 19. The leaves are modified into tendrils, hooks, pitcher and
o bladder in the following plants respectively [Kerala PMT 2006]
{a) Cycas leaf {b) Fem leaf
{c} Banana leaf (d) Grass leaf {a) Sweet pea, Cat's nail, Nepenthes, Utricularia
7. A];prfxinmm diameter of V;cfa::r; lia;,is [BHU 1996] (b) Sweet pea, Cat's nail, Utricularia, Nepenthes
{a) 1m .3m - " /
{c) Nepenthes, Cal's nail, Sweet pea, Utricularia
{c) 2m {d) 3m
8. A dicotvledenous plant showing parallel venation is {d) Nepenthes, Sweet pea, Cat's nail, Utricularia
(a) Dioscorea (b) Smifax {e) Utricularia, Nepenthes, Cat's nail, Sweet pea
¢} Calophylium {d) Hibiscus 20. Orion st food |
9. Bipinnate leaves are characlerislic of ; RoN Zvates "oon
{a) Cruciferae (b} Solanaceae {a) Underground stem {b) Fleshy scales
{c} Papilionoideae id) Mimosoidaae {c] Root id) Shoot
10. n Lathyrus mhacn; tha lesves ere modified int;:rmms 1997 21. Study the following statements and select the correct option
(a) Spine {b) Tendril (A) Buds are present in the axil of leaflets of the compound
{c) Scale (d) Stemn-like struchure leaf
11. Foliaceous stipules are found in [Odisha JEE 2012]
{a) Rose (b) Wild pea (B) Pulvinus leaf-base is present in some leguminous plants
{c) Castor (d) Kadam ]
12, I e e thie: tericells ere madified (C] In Alstonia, the petioles expand, become green and
[JIPMER 2000; RPMT 2002 synthesize food
{a) Stem branches (b) Leaflets n : .
PR (d) Stipules (D) Opposite phyllataxy is seen in guava
13. Bud scales of Ficus are modified [NCERT; Kernla PMT 2011]
{a) Leaves IE} i:p::lles jal (B)and (D) are correct but (A) and (C) are wrang
R ;
14. :ijai::naie leaf is the one U:hlre 5 (b (A)and (C) are comrect but (B) and (D) are wrong
(a) Leafiets are bome in pairs {c) (A)and (D) are correct but (B) and (C) are wrong
(b) Leaflets are small (d) (B), (C) and (D) are comrect but (A) Is wrong
ts
{[;}} HLeaﬂ] fs isa::n:{ﬁ:te o by o et le) (A)and (B) are correct but (C) and (D) are wrong
15. Identify the comect types of phyllotaxy which shown in the ~ 22. Whotled, simple leaves with reticulate venation are present
following figures [NCERT] in [NCERT; Kerala PMT 2010; CBSE PMT (Mains) 2011]
{a) China Rose (b} Alstonla
<« &) Colatropis (d) Neem
v\ 23. Petiole is modified into tendril in
[AFMC 1996; Odisha JEE 2000, 10]
&8 C (a) Passiflora {b) Gloriosa
A B (e} Pisum {d) Clematis
(n} A—Whorled, B~ Altemale, C - D'p;-osite 24, A unipinnate compound leafl can be differentiated from a
{b) A- Alternate, B— Whorled, C — Opposite i EERaT
{¢) A-Whorled, B — Oppaosite, C — Alternate 2nely havig akipie leates bg
(d) A - Alternate, B - Opposite, C - Whorled {a) Presence of terminal bud in compound leaf
16. A simple leaf is present in (b} Absence of veins in the leaflets
@) Peepal (b) Mimosa (¢) Presence of buds in the axils of leaflets
() Neem (d) All of these ;
17. Phyllotaxis is INCERT: {d) Presence of buds in the axils of leaves
AIIMS 1996: APMEE 1999: Kerala CET 2002] 25, Caclaceae Stores water in leaves. It implles

{a) Mode of leaf arrangement an stem

(b) Types of rools

{c) Arrangement of sepals and petals in a flower
{d] Tvpe of ovary

[Odisha JEE 2008]
ib) Drought resistants
{d} MNon succulents

{a} Ephemerals
(¢} Annuals
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27.

2B,

29.

30.

a1.

32.

33.

34.

Ochreate stipules are found in [Odisha JEE 2009]
{a} Polygonaceae (b) Acanthaceae
{c) Leguminosae (d} Malvaceae
Study the following lists
List-I List-11
{A) | Entire leaf modified into | (i} Clematis
a spine
(B) | Leal except stipules {ii) | Citrus
modified into a tendril
(C) | Stipules modified intoa | (i} | Euphorbia
tendril
(D) | First leaf of axillary bud | {iv) | Lothyrus
modified into a spine
(v} | Smilax
The correct match is [EAMCET 2009]
A B C D
{a) (i) (iv) (i) (i)
{b) i) i) (iv) {ii)
{e) (i) (iii) (i} {v)

{d) (v} (ii) (i) (i}
1/3 spiral phuilotaxy (called Tristichous) means
[Odisha JEE 2012]
{a) 3 rows of alternate rows
[b) In ane circle, there are 3 leaves
() The angular divergence between 2 leaves is 120°
(d) All of these

Multicostate parallel type of venation is found in the leaves
of [Kerala PMT 2009; Odisha JEE 2011]

(a) Grasses and palms (b) Banana and canna
(¢} Castorand chinarose (d} Manga and peepal
(e} Castor and tapioca

In 1/2 distichous phyllotaxy

(2) 2nd leaf lies on 1st leaf at 180" angle

(b) 3" |eaf on 1% leaf at 180° angle

(c) 1stleaflies exactly below 2nd leaf at 12(F angle
([d) None of these
Leaves are situated an

(a] Nodes {b) Internodes
c] Tip (d) MNone of these

The leaves of Utricularia plant are modified into
[4 & K CET 2005]

[a] Hooks (b) Tendrils

(c} Bladders (d) Piichers

The reticulate venation is commonly found in the leaves of
[4 & K CET 2005]

(a) Monocot plants {b) Dicot plants

(¢} Bryophytes (d) Thallophytes

ldentity in order, the plants showing alternate, opposite and

whorled phyllotaxy [NCERT; Kerala PMT 2005]

(a) China rose, Calotropis, Nerium

(b} China rose, Nerlum; Calotropis

(¢) Nerium, China rose, Calotropis

(d) Neriun, Calotropis, China rose

(e} Calotropis, Nerium, China rose

[AFMC 2003; CBSE PMT 2005]

35.

36.

a7.

3s.

39,

40.

41.

42,

43.

45.

The leaf less stem of onion which is produced o bear flower

is called [AFMC 2006]
(a) Thalamus ib) Scape

(c) Torus {d) Pedicel

Leaf of which of the following plant shows drecinate venation
at young stage [MHCET 2004]
{a) Fem b} Mango

(e} Hudrilla {d) Funaria

Patiole is winged in

(a) Citrus (b) Pea leaf

{c) Dignaea leaf (d} Both (a) and ic)

In Opuntia the spines are modification of  [Pb. PMT 2004;
Kerala PMT 2009; AIPMT (Cancelled} 2015]
{a} Leaf {b) Branch
{c) Epidermis id) Flower
Match list | with list I and select the correct option
List | List I

A, | Gemmules 1. | Agave

B. | Leaf-buds 2. | Penicillium

C. | Bulbi 3. | Water hyacinth

D. | Ofisel 4. | Sponges

E. | Conidia 5. | Brvophyllum

[Kerala PMT 2010, 11; CBSE PMT (Mains) 2011]

(a) A4, B-5, C-1, D-3, E-2(b) A-4,B-3,C-2 D-1,E-b
{c}) A-3, B-5 C4,D-2 E-1{d) A4, B-1,C-5, D-3, E-2
fe} A-3, B-5, C-, D-1,E-2
In Nepenthes the pitcher Is modified

[Kerala CET 2001; Tamil Nadu 2001: Chd. CET 2003]
{a) Whole leaf b} Leaf apex
{c) Lamina (d) Petiole
In 3/8 alternate phyllotaxy (Called ostastichous)
{a} There are 8 leaves in 3 circles
(b) 3 leaves in 8 circles
{c) There are 3 rows of leaves
{d) There are 8 rows of leaves on three sided stem

MName the plant having reticulate venation
[Wardha 2001; Tamil Nadu 2001]

(b) Mangifera
(dy Canna

(a) Musa
(e} Oryza
Rachis is present in
{a) Pinnate compound leaf (b} Palmate compound leaf

{c) Both comect {d) Both wrong
Bombax leaf is [Kerala CET 2000; Tamil Nadu 2001]
(a) Tripinnate (b} Unipinnate

(c} Muliifoliate
(e) Trifoliate

{d) Quadriioliate

Parallel venation ocours in [BVP 2000;
Tamil Nadu 2001; Odisha JEE 2005]

{a) Monocots {b] Dicots

(¢} All anginsperms {d} Fems
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1

[Pb. PMT 1997]
(a} Vemation (b} Prefoliation
(c) Aestivation (d) Pryis
Phyllode is found in [NCEHT;
Chd. CET 2003; CBSE PMT (Pre.) 2012]
(a) Clemalis ib) Gloriose
{c) Australian Acocia {d) Dischidia
Match the columns
(i) Acicular (1) Grass
{ii} Linear (2) Nerium
(iii} Lanceolate (3) Barana
(iv) Oblong (4) Pine
Opiions [AMU (Med.) 2002]

fa) (04 (ip1Gi)2(iv)3 (b)) ()4 (i) 1 (i) 3 {iv) 2
e} M4 (@231 (d) ()4 (i)3 ()21
Spiral phyllotaxy in which sixth leaf lies above the first one

after completing two circles is |APMEE 2002]
{(a) Distichous {b) Tristichous

{c) Pentastichous {d) Oectastichous

Ochreate stipules occur in lealy vegetable  [APMEE 2002)
{a) Amaranthus (b) Mentha

(c) Platanus [d) Rumex

The arrangement and folding of each lamina without any
relationship with other leaves in bud, is called [DPMT 1997

{a) Piyxis (b} Vemation

{c) Aestivation {d) Phyllotaxy

In spiral phyllotaxy, the number of leaves at each node is
(a) One (b} Twa

{c) Many (d) Three

=
-

=,

-y

P
See the following figures and identify leaves A and B
[NCERT]

{a) A-Palmately compound leal, B Palmately compound leaf
(b) A —Pinnately compound leal, B - Pinnately compound leaf
(c) A-Pamately compound leal, B —Pinnately compound leaf
(d) A—Pinnateh compound leaf, B — Palmately compound leaf
In Banana, true stem is underground. The stem like structure
outside soil Is formed by

{a) Peduncle {b) Petiole of leaves

{c} Leaf bases {d] Overlapping of leaves

In Calatropis the phyllotaxy is [AMU (Med.) 2009]
{a) Alternate (b) Verticellate

{e} Opposite and superposed (d) Opposite and decussate

Leaf blade is spinous in case of [Manipal 2005]
(a) Merium (b) Zizipus
() Argemone (d) Cannabis

57.

58.

59.

120° phwyllotaxy is found in
ta) Tristichous (b} Distichous

{c] Pentastichous (d) Octastichous

How many plants among China rose, Ocimum, sunflower,
mustard, Alstonia, guava, Calotropis and Nerium {Oleander)
have apposite phyllotaxy [NEET (Kamataka) 2013]
{g@) Three {b) Four

(c) Five {d} Twa

See diegram of a typical leal. In which of the following
option all the four parls marked as A, B, C and D are
correctly identified [NCERT]

[Odisha JEE 2011]

{a) | Leaflet | Awillary bud | Stipule Leaf base

(b} | Lamina | Axillary bud | Stipule Pedicel

Leaf base
Leaf base

(c} | Lamina
{d) | Lamina

Stipule
Axillary bud

Axillary bud
Stipule

Inflorescence

Match List ] with List Il and select the cormrect option

List | List 11

Spike Bougainvillea

Capitulum Coleus

Multiparous cyme Zinnia

A
B.
C. | Dichasial cyme Adhatoda
D
E

) B oo B e

Verticillaster Asclepias

[Kerala PMT 2005, 08]

e} A-5,B-4,C-1,D-3,E-2
Find out the correct sequence ol labelling of diagram given
below [Kerala PMT 2006]

Ay

{a) A - spike, B — raceme, C — dichasial cyme, D -
monochasial cyme

{b) A — raceme, B — spike, C — monochasial cyme, D -
dichasial oyme

{c) A= dichasial cyme, B - monochasial cyme, C — mceme,
D - spike

(d) A - spike, B — dichasial cyme, C — monochasial cyme,
D-raceme

(e) A — raceme, B - dichasial cyme, C - spike, D -
monochasial cyme



Se!e::t the currect palr of answers In whi:h the farmer
represents the set of characters present in Poinsettia and the
latter in the pair represents the set of characters present in
Casuarina

Study the following table
(i} | Modifled Unisexual Chalazal
aerial stem flowers develop | entry of
acropetally pollen tube
{ii) | Flowers Pedicels of the | Presence of
achlamydeous | all flowers are of | false whorl
same length
(iii} | Cohesion of | Centrifugal Male flowers
bracls forming | opening of | many
a cup flower
{iv) | Flower Presence of | Terminal part
formation on | rachilla of the
one side in a peduncle s
spiral manner flowerless
[EAMCET 2009)

(a) (i), (i)

(e} (i), (i)

In evathium inflorescence
[Herala CET 2005; Odisha JEE 2010]

{a) Single male flower Is surrounded by female flowers

(b} Male and female flowers are bome in different plants

(c) There is of one male and one female flowers

(d) Single female flower surrounded by many peripheral

(b) @), i)
(d) (), ()

male flowers
The mast advanced type of inflarescence is
{a) Corymb {b) Catkin
() Spadix {d) Capitulum

A student observed 34 inflorescences in Bougainvillea and
42 inflorescences in Poinsettio. Find out the number of
flowers in Bougainuillea and the number of female flower in

Fainsettia, respectively [EAMCET 2009]
{a) 34, 126 {b) 68, =
() 204, 164 (d) 102, 42
The flowers in the raceme/racemose are arranged

[Pb. PMT 2000]
{a) Acropetally (b} Basipetally
{c) Centripetally {d} Centrifugally

Which of the following statements are comrect

(i) When a fruit develops from the inflorescence, It is
composite

{ii) Mesocarp is the edible part in apple

(iil) Gunobasic style is seen in Ocimum

(v} Hypanthodium is a spedial type of inflorescence found
in Euphorbia species [Kerala PMT 2009]

{al (i) and {iv) are correct

ib) (i) and (iif} are comect

{e) (i} and (ii) are comect

{d) (i), (iii) and (iv) are comect

{2) (i) and (v) are cormect

Amentum (Catkin) inflorescence is found  [JIPMER 1996}
{a) Mulbemy (Morus) (b} Popiulus (Poplar)
{c) Acalypha [Cats tail) {d} All of these

10.

11,

12,

13.

14,

15.

16.

17.

18.

19.

20,

21.

Ehmacteﬂs&c inﬂnrﬁcmce of Family :umpﬂsﬂﬂe sunﬂu'-uer Is
[JIPMER 2000; BHU 2000; CPMT 2004)
(b) Cymose head

{d) Spadix
[Kerala PMT 2009]

(a) Capitulum
(e) Cathkin
Given inflorescenca isa
(a] Cyathium
(b) Dichasial cyme
{c) Umbel
(d) Panide
{e) Verticillaster
The whaorl of bracts present below the inflorescence of
Helianthus (sunflower) is [Pb. PMT 2000]
{a) Involucre {b) Involucel
{c) Stipule {d) Bract
Cymose inflorescence is present in

[NCERT; CBSE PMT (Pre.) 2012)

(a) Solanum (b} Sesbania

{c) Trifolium (d) Brassica

Hypanthodium is a specialized type of [BVP 2002]
(a) Thalamus (b) Ovary

(¢} Fruit (d) Inflorescence

Inflorescence in Musa paradisiaca (banana) is a
[AMU (Med.) 2002; J & K CET 2010)
{a) Raceme k) Catkin
{c] Spadix {d) Verticellaster
The unit of inflorescence in grasses / gramineae (poaceae) is
[BVP Pune 1998; Odisha JEE 2012]
(a) Thyrsis (b) Spike
(¢) Spikelet (d) Raceme
The capitulum type of inflorescence is found in
[J & K CET 2005]

(a) Marigold (b) Salvia

{c) Euphorbia (d) Jasmine

In China rose, the inflorescence s [MHCET 2004)
(a) Cymase {b) Capitulum

(c) Racemose {d) Solitary cyme

Cansider the following statements
{A) In racemose inflorescence the flowers are borne in a
basipetal order
(B) Epigynous flowers are seen in rose plant
(C) In brinjal the ovary is superior
Of these statements
(a} (A) and (B) are true but (C) is fale
(b) (A)and (C) are true but (B) is false
{c) (A) and (B) are false but (C) is true
(d) {A) and (C) are false but (B) Is true
{e) (B)and (C) are true but (A) is false
The edible part of cauliflower is [CPMT 2004; AFMC 2005]

[Herala PMT 2010]

(@) Mesocarp (b) Cotyledons
(¢} Endosperms {d)} Inflorescence
In Tuls' (Celrmum) of labiatae the inflorescence is

{a) Cyathium
{e} Hypanthodium

(b) Verticillaster
id) Haceme of Racemes
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[Odisha JEE 2011]

The inflorescence in cauliflower is

|a) Compound corymb (b) Corymb

(c) Umbel {d} Catkin

Cyathiumn is found in genus [KCET 1998, 2000]
(a} Croton {b) Ficus

(c) Euphorbla (d) Ricinus

The special type of inflorescence found in Ficus where the
fernale flower are at bottom and male flower near ostiole
and enclosed within a cup shaped fleshy thalamus

(receptacle) with ostiole is called
[Manipal 2000; BHU 2002; Pb. PMT 2004; RPMT 2006]
{a) Cyathium (b) Verticillaster
{c) Spadix {d) Hypanthodium
An edible inflorescence is
{a) Corymb {b} Catkin
le) Hypanthodium {d) All of these

Inflorescence with unisexual sessile flower is

[AFMC 1996, 2002; AMU (Med.) 1999]
(a) Spike (b} Spikelet
{c} Catkin (d) Spadix
Most accurate function in the following statements about
inflorescence is [DPMT 1996]
{a) Dispersal of seeds
{b) Formation of more fruit
{¢) Formation of polien grains
(d) Dispersal of pollens
Inflorescence is edible in Brassica eleracea [AFMC 1998]
{a) Var. botrytis {b] Var, capitate
(e} Var. gongpyloides {d} Var. gemifera
A beautiful wharl which enclases whole of the inflorescence is

[Manipal 2002]
{a) Bract {b) Spadix
{c) Spathe (d) Involucre
Inflorescence is racemose in [MEET (Kamataka) 2013]
{a) Brinjal (b) Tulip
[c] Aloe {d) Sovabean

In a cymose inflorescence the main axis
[NEET (Kamataka) 2013]

{a) Has unlimited growth
(b} Bears a solitary flower
{c) Has unlimited growth but lateral branches end in
flowers
(d} Terminates in a flower
See the following diagrams and identify inflorescence A and B
. [NCERT]

(a) A-Cymose, B-Cymaose

(b) A - Racemose, B — Racemose
(c) A - Racemose, B - Cymose
(d) A - Cymose, B - Racernose
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Many plants ameong Indigofera, Sesbania, Salvia, Alllum,
Aloe, mustard, groundnut, radish, gram and tumip have
stamens with different lengths in their lowers

[NEET (Phase-11) 2016]

{a) Six (B) Three
{c) Four {d) Five
—— —_— Flaﬁer . \ =n

r—

11.

Flower is intersexual in

{a) Date palm (b} Cucurbita

{c) Papaya {d) Hibiscus

Thalamus is [NCERT; Bihar PMT 1994)
{a) Base of flower (b) Base of ovany

(¢) Modification of pollen  (d) Modification of petal

Synandrous condition is fusion of [Bthar PMT 1994]
(a) Filaments only
(b} Both filaments and anthers
(c) Anthers only
{d) Petals
A characteristic of angiosperms Is
[HPMT 1994; Rohtak PMT 1994]
(a) Flower (b) Root
(c) Seed {d} All of these

Which of these is an example for zygomorphic flower with

imbricate aestivation [Kerala PMT 2010]
{a) Calotropis (b) Mustard
{c) Canna {d) Cassia

{e) Cucumber
Ligulate/strap-shaped corclla occurs in sunflower in
[JIPMER 20001
(a) Disc florets {b) Immature florets
(c} Ray forets (d) Both ray and disc florets
Beauty of Bougainuiliea flower is due to
[AFMC 1996, 99; BHU 2008]
(a) Corolla {h) Calyt
{c) Bracts {d} Androecium
Flower is complete when it has
{a) Calyx, corolla, androecium and gynoecium
(b} Calyx and coralla
(¢} Androecium and mymoecium
(d) Corolla, androecium and gynoecium
Keel is the characteristic feature of flower of

[AIPMT (Cancelled) 2015]
(a) Indigofern (o) Aloe
{c) Tomato (d) Tulip

In monoadelphous condition, stamens have

{a) Filaments of all united in one group but anthers are free
(b) Filaments united in groups but all anthers are free

(c) Anthers are fused but filaments are free

(d) Both anthers and filaments are fused

Stamens attached 1o petals are [BHU 1993]
{a) Antipetalous {b) Epipetalous
{e) Epiphyllous {d) Episepalous



12.

13.

14.

15.

16,

17.

18.

19.

20.

21.

23.

Flower in which only one set of essential organ is present are
said lo be [CBSE PMT 2004]

{a} Bisexual {b) Monoecious
{c) Dioecious {(d) Polygamous
{e) Unisexual
Axis developing between androecium and gynoecium is
(a) Anthophore (b} Androphore
{c} Gynophore (d} Gynandrophore
A plant with both male and female flowers borne over it is
[CPMT 1993]
{a) Monoecious {b) Dicecious
{c) Unisexual {d) Bisexual
The expression "gynoecium is apocarpous” implies that the
[DUMET 2010]
(a} Gynoecium comprises only ane pistil which is fused
with the stamen
(b] Gunoecium comprises more than one carpel, all of
which are free
[¢) Gynoecium comprises only one carpel which is free
{d) Gumoecium comprises more than cne carpel which are
fused
When placenta forms a ridge along the ventral suture of the
ovary and the ovules are bome on this ridge forming two
rows, the placentation is termed as  [AMU (Med.) 2009, 12)

(a) Axile (b} Parietal
{c) Marginal (di Basal
The flower of Calotropls has which of the following
aestivations [J & K CET 2012]
fa) Twisted (b) Imbricate
(e} Valvate (d) Vexillany
Perlgunous flowers are found in  [AIPMT (Cancelled) 2015]
(8} Cucumber (b} China rose
{c)] Rose {d} Guava
Butterfly shaped flower with one stranded, two wing-like
and two keeled petal belong to [AIIMS 2000]
{a) Compositae {b) Rubiaceae
{c) Malvaceae (d) Papilionaceae
On the basis of position of the ovary, mustard plants are

[ & K CET 2012)
fa) Hypogynous (b) Perigynous
(¢} Epigynous {d) Zygomorphic
In angiospermic bud condition floral bud is covered by
whorls of [Odisha JEE 2008]
{a) Petal {b} Sepal
{c) Anther {d) Stigma
The most suitable flower for study of floral parts is
{a) Rose {b) Sunflower
f{c) Mustard {d) Cucumber
In Matze, the flowers are [CPMT 1994]
(a) Absent
(b) Unisexual but on different plants
(e} Bisexual

{d) Unisexual but on the same plant
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Odd sepal is enlarged and leaf-like in
{2) Rose (b) Smilax
{c) Mussaencda (d) Bougeinvillea

Sometimes sepals are medified into hairy structures which
are useful in dispersal of seeds. These are called

{a) Tepals (b} Epik

{c) Pappus {d} Trichome

Glumes are modified ICFMT 2009; MP PMT 2013]
{a} Petals

(b) Bracts (Drv and scaly bracts)

(c) Gynoecium

(d) Androecium

Pappus is modification of [Chd. CET 1997; BHU 2005]
{a) Bracts {b) Bracteoles

{c) Corolla (d] Calyx

Cruciform corolla is found in

(a) Pea {b} China Rose

(c) Radish (d) Sunflower

In which type ol aestivation the petal amangement is 2
external, £ internal and 1 partly external and partly internal

SEen [Odisha JEE 2010]
[a) Twisted (b) Imbricate
{e) Quincuncial (d) Valvate

Two minute scales or lodicules oecur in

[ANIMS 1997; Chd. CET 1997]
(a} Citrus medica {b) Tritlcum aestivum
(c) Helianthus annus (d) Gossypium herbaceum
Among china rose, mustard, Brinjal, potato, guava,
cucumber onion and tulip, how many plants have superior

ovary [AIPMT 2015]
{a) Six {b) Three
{c) Four (d) Five

How many plants in the list given below have marginal
placentation : Mustard, Gram, Tulip, Asparagus; Arhar, Sun
hemp, Chilli, Colchicine, Onion, Moong, Pea, Tobacco,

Lupin [INCERT; CBSE PMT (Malas) 2012]
{a) Four {b) Five

{e) Six {d} Three

In china rose the flowers are [AlIMS 1999; NEET 2013]

{a) Zvgomorphic, epigynous with twisted aestivation

{b) Actinomorphic, hypogynous with twisted aestivation

(e} Actinomarphic, epigynous with valvate aestivation

{d) Zygomorphic, hypoaynous with imbricate aestivation
Versatile anther is attached to filament [BHU 1996)
(a) Attop firmly

{b} At base firmly

{c) Throughout length

(d} About middle of connective allowing free movement
Choose the product that is derived from style and stigma

[CBSE PMT 1992]
(a) Saffron (b} Fenugreek
{c) Asafoetida (d) Psyllium
Ray florets of sunflower (Compasitae) are
(a) Bisexual (b) Unisexual
fc) Asexual {d} None of these
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Part of pistil which receives pollen is

[NCERT; MP PMT 2004]
(a) Ovary (b) Style
|c) Stigma {d) Cvule

An example of axile placentation is
[CBSE PMT 2009; AIPMT 20 15]
{a) Argemone (b) Dianthus
(c) Lemon (d) Marigold
The penanth is the term used when
{a) Androecium and gynoecium are similar
{b} Androecium and calyx are similar
() Corolla and gynoecium are similar
{d) Calyx and corolla are similar

The correct sequence of tupes of corolla in the following
figures is [Kerala PMT 2008]

~P

[fi] (B)

iC) i} (E)

(a) A - Carvophyllaceous, B ~ papilionaceous, C -
bilabiate, D - tubular, E - bell- shaped

{b) A - papilionaceous, B - bilabiate, C - tubular, D - bell-
shaped, E - caryophyllaceous

() A - bilabiate, B - papilionaceous, C- caryophyllaceous,
D — bell- shaped, E - tubular

({d} A - cayophyllaceous, B - bilablate, C =
papilionaceous, D - tubular, E - bell- shaped

{e} A - tubular, B - bell- shaped, C - carvophyllaceous, D
— hilabiate, E - papilionaceous

A flower is zugomorphic when [WB JEE 2011]

{a) Any transverse section divides it into two equal halves

{t) Only one transverse section divides it into two equal
halves

{c) Every vertical section passing through its centre divides
it into two equal halves

{d) Only one vertical section passing through its centre
divides it into twa equal halves

Flawer is a modified shoot as

(a) Thalamus may elongate to show internodes

[b) There is agaregation into inflorescence

{c) It bears essential omgans

(d) 1t may have epicalyx

Usually, the whorl in a flower that atiracts insects and

protects the essential parts is [KCET 2012]

(@) Calyx (b) Androecium

(€} Gynoecium (d) Corella
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When margin of thalamus grows upward enclosing ovary
completely and getting fused with it and the other parts of
flower arise above the ovary, the flower is said to be

[AMU (Med.) 2012]
{a} Hypoaynous (b) Perigymous
(e) Eplgynous {d) Inferior

Smallest flower belongs to
{a) Rose indica
(¢} Ranunculus scleratus

[DPMT 2004; CPMT 2009]
(b) Wolffia microscopica
{dy Colocasia antiguorum

Largest flower is that of

[CPMT 1996; BHU 2005; Odisha JEE 2005]
{a) Sunflower {b) Raffiesla
{c) Nelumbo (d) Drosera

Polyadelphous anthers are present in

(a) Sunflower (b) Lemon

{c) Lady'sfinger (d) Peanut

Flowers of Liliaceae, Malvaceae and Solanaceae are
[RPMT 1994, 96; BHU 1995]

(a) Hypogynous (b) Perigynous

{c) Epigynous (d) Amphioymous

Flowers and stamens of compositae are

{a) Hypogynous and inferior

(b} Epigynous and superior

{c) Hypogynous and superior

{d) Epigynous and inferior

Compound apocarpous gynoedurm s found in

[CBSE PMT 1991]
{a} Lily (b} Hollyhock
(¢} Lotus/Ranunculus {d) Pumpkin

The primitive type of stamens are found In the flowers
family [AlIMS 1994]
{a) Liliaceae

{b) Malvaceae

(c) Gramineae/Poaceae

(d) Degeneriaceae/Magnoliaceae

Find out the pairs, which are comectly, matched with respect
to aestivation of petals

I Valvate - Calotropis -
MMll. Imbricate— Cassia

Twisted — Bean
IV. Vexillary— China rose
[Kerala PMT 2012]

{a) Nand IV (b) landll
(c) landill (d) llandIV
e} Nand Il

Oblique seplum and swollen placenta s characteristic
feature of

{a) Gloriosa superba (b} Capsicum frutescence
[c} Aithea rosea {d) Dalbergia sissoo
Ascending imbricate corolla is found in

(a) Pisum/Papilionatae

(b} Tamarindus/Caesalpincidae

{c) Mimeosa/Mimasoidae

{d) Datura/Solanaceae
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zvgomorphic and epigynous fllowers. Each flower reveals
dichlamydeous condition with many stamens and multiple
frults with exalbuminous seeds. Whal is the ratio of

advanced and primitive characters in it [EAMCET 2009]
fa) 1:2 {b} 2:3
) 1:1 {d) 3:2
Parachute like pappus is found in [JKCMEE 2000)

(a} Liliaceae/Cotion (b) Gramineae/Paddy

(c) Compositae/Marigold (d) Solanaceae/Calotropis
In Gossypium the type of cohesion is [RPMT 1992, 96)
{a) Monoadelphous {b] Diadelphous

{c) Polyadelphous (d) Monothecous

A plant with actinomorphic and hypogunous Rowers,
heterachlamydeous perianth, dorsifixed and extrorse

anthers dehiscing transversely belongs ic  [EAMCET 2009)
(a) Coronariae (b} Bicarpellatae
{c) Thalamiflorae (d) Calyeiflorae

A plant has an androecium with monadelphous stamens,
monothecous and reniform anthers. The corolla exhibits
contorted aestivation. The Plani could be

[BHU 1995; KCET 2009]
(a) Rouwolfia (b} Vinca
(e] Merium (d) Hibiscus
In guava, cucurbits flowers are [WB JEE 2008]
{a} Hypogynous flower
{b} Epigynous flower
(e} Permynous flower
{d} Both hypogunous & perigynous
Gynandrous condition means
(a} Adhesion of stamens and carpels
(b} Cohesion of stamens
(c) Stamens united by filaments only
(d} Free stamens
In floral formula (K) denotes

[Odisha JEE 2010]

[NCERT; WB JEE 2008]

(a) Polysepalous (b) Gamosepalous
(c} Polypetalous (d) Gamopetalous
To Which of the following flower” synandrous’ condition s
found [WB JEE 2008)

{a2) Sunflower (Helianthus sp) (b) Gourd {Cucurbita sp)
fc) Pea (Pisum saflvum) (d) Lemaon (Citrus sp)
A monocarpic plant is one which
[MP PMT 2009; Odisha JEE 2009]
{a) Has only one carpel
{b) Flowers once in a life-time
(c) Produces only one seed
(d) Produces only one fruit
The term Anthesis is used for
[AIEEE Pharmacy 2004; AFMC 2012]
{a) Cluster of anthers {b) Opening of lowers
{c} Dehiscence of anthers  (d) Falling of flowers
Plants having flowers with free petals are placed under
[VITEEE 2006]
(b) Monocotyledons
(d} Moenochlamydae

{a) Polypetalae
(c) Gamopetalaa
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‘When the other floral parts are arranged al the base of the
gynoecium, the flower is called [WB JEE 2009)

{a} Hypogynous flower (b) Perigynous flower
(c) Epigvnous flower {d) Agunous flower
Zygomorphic condition can be represented as

[NCERT; CPMT 2009]
(a) @ {b) %
{c) P (d) G
Gynoecium with fused carpels [AFMC 2008]
(a) Syncarpous (b} Apocarpous

{c) Sungeneciumn {d) None of these

Which of the following is regarded as equivalent to perlanth
[AlIMS 1996]

{a) Glume (b} Lodicule

{c) Superior palea {d} Inferior palea

When the anthers mature earlier than the stigma of ones
own flower, the condition is known as

{a) Herkogamy (b} Protandry
{¢) Heterostyly {d) Heterogamy
Aj.m) stands for

(a} Adelphous {b) Synantherous

(e} Diadelphous (d] MNone of these

Obdiplostemonous condition is that in which the stamens
are in two whorls and

{a) Quter whaorl is fused to inner wharl

{b) Outer whorl is opposite 1o petals

{c) Inner whorl Is opposite to petals

{d) Both inner as well as outer whorls are oppasite to petals

Choose the specific characters of the flowers of Canna
[Kerala PMT 2012)

(a) Actinomorphicand radial symmetry

(b} Ireqular and bilateral symmetry

(c} Irregular and zvgomorphic

(d} Irregular and radial symmetry

(2) Iregular and asymmetric

Plants with single whorl of peranth are placed under

[Kerala PMT 2007)
{a) Class: Monocot Sub class : Monochlamydeae
{b) Class : Dicot Series : Monochlamydeae
{e) Class : Dicot Sub elass : Monochlamydeas
(d) Class: Monocol Sub class : Gamopetalae
{e) Class: Dicot Series  : Bicarpellatae

In some plants the style is sharter, But in some others, it is
longer than the stamens, This condition is called
[MHCET 2003]

{a) Homogamy {b) Homostyly
(c) Heterostyly (d} MNone of these
Which of the following flowers show heterostyle

[MHCET 2002, 06]
{a) Mirabills (b) Hibiscus
(t] Primrose {d) Pisum
The example for trimerous, unisexual flower is [KCET 2004]
(a) Cocos nucifera (b) Hibiscus
{c) Tamarind (d) Pea
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79. In many cultivated omamental flowers, number of petal ~ 87. Flowers are Zygomormhic in [NCERT;
whorls is higher than the one in wild type. Extra petals are CBSE PMT (Pre.) 2011]
generally modified [JKCMEE 2000] (a) Datura (b Mustard
(a) Sepals ib) Petals (c) Gulmahur (d) Tomato
(c} Stamens (d] Pistils BB, Which one of the following statements is comect

80, The corolla of Hibiscus is [MHCET 2002] [NCERT; CBSE PMT (Pre.) 2011]
(a) Gamopetalous, valvate (b) Gamopetalous, twisted (a) Flower of tulip is a modified shoot

(c} Polypetalous, valvate  (d) Polypetalous, twisted

B1. Amangement of sepals and petals in the bud condition is (b) In tomato, fruit s a capsule

called [MHCET 2004, 05] {e) Seeds of orchids have oll-rich endosperms
(a) Pluxis (b) Placentation (d) Placentation in primese is basal
{c) Aestivation {d) Phyllolaxy 89. Which of the following planis has the floral characters like
82. Corollain China rose are [MHCET 2004] zygomorphic flower, vexillary aestivation, dizadelphous
{a) 5, gamopetalous, twisted (b) 5, gamopetalous valvate androecium and marginal placentetion  [Kerala PMT 2011]
(c) 5, polypetalous valvate (d) 5, polypetalous contorted {al Pisum (b) Belladonna
83. Keel is characteristic of the flower of[CBSE PMT (Pre.) 2010] (c) Brinjal (d) Asparagus
(a) Bean {b) Gulmohur e
{c) Cassia (d] Calotropis , . <
84. In unilocular ovary with a single ovule the placentation is 90. Flowers are unisexual in JATBMT 2015]
[NCERT; CBSE PMT (Pre.) 2010] {a) Cucumber {b) China rose
(a) Axile (b) Marginal {c) Onion (d} Pea
(c} Basal (d) Free Central 91. Thalamus of hypogynous ovary s [Odisha JEE 2011])
B5. The following diagrams A, B, C, D and E show the differant {a) Convex
types of arrangement of stamens based on the cohesion of Y. Cameae
their paris in different plants. Assign the stamens to their ]
respective plants. Choose the correct answer  [KCET 2010] (¢) Flat with partly cup shaped
(d) None of these
92. The type of placentation in which cvary Is syncarpous
unilocular and ovules on sutures is called [CPMT 2010]
{a) Marginal placentation (b} Apical placentation
(c) Parietal placentation (d) Superficial placentation
93. The cvary is hall inferior in lowers of
[NCERT; CBSE PMT (Pre.} 2010, i1]
la) Guava (b) Peach/Plum
i" B ‘1: D {c) Cucumber {d) Cotton
94. The gynoecium consists of many free pistils In flowers of
Polypdelphous
Boricepris e l [CBSE PMT (Pre.) 2012]
Diodelphous Syngeneslous (a] Aloe (b} Tomato
A B C D E (c) Papaver (d) Michelia
(2 ﬂi’:::‘:mrs ﬂ:’iﬁ:m"’ g:;arbdm ::mh”“ Bombax ceiba 95. The mnditimtn in which stamens are fused by anthers anly,
(b) Hibiscus B ber calbs Cucurbits Crokoiaric Helianthus whereas the filaments remain free, is fermed as
rosa-sinensis pepo juncea  amnus [Odisha JEE 2012]
{c} Hiblscus Bombaxceiba Hellonthus Cucurbita  Crotolaria (a) Adelphous {b) Syngenesious
rosa-sinensis annus pepo juncea
{d) Hibiscus  Crofolaia  Bombax  Helianthus Cucurbita pepo (<)), Symandsous i Py
rosa-sinensls - furicea ceiba anntis 96. Among bitter gourd, mustard, brinjal, pumpkin, chinarose,
lupin, cucumber, sunnhemp, gram, guava, bean, chilli,
86. Which one of the following diagrams represents the e
in Dia BSE PMT Mains plum, petunia, tomato, rose, withania, potato, onion, aloe
placentation in Ranthus e i fat) and tulip how many plants have hypogynous flower
[MEET 2013]
{a) Eighteen (b) Six
(b} {e) Ten (d) Fifteen

97. Among flowers of Calotropis, tulip, Seshania, Asparagus,
Colchidine, Swest pea, Petunia, [ndigofera, Mustard,

Sayabean, Tobacco and groundnut how many plants have

corolla with valvate aestivation  [NEET (Kamataka) 20013]
(d} {a) Six (b} Seven

(¢} Eight {d) Five
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98. Maich the following figures with [, [l and Ill
() Hupogvnous flower {1} Perigynous flower
(I} Epigynous flower

(a) A-NILB=1C-1 (b) A-IlLB-1,C-1
(e A-LB=II,C-1 d) A-L,B-Il,C=-1
99, Match the Column I with Column Il and Column [l

Column | Column I1 Column Il
A II 1, Sunflower,
A Marginal WSS ) Marigold
2. Dianthus,
B. Axlle Primrose
3. Mustard,
C. Parietal
Argemone

r ) 4. China rose
o e e |0 () [#Commrme
W ke Vot | Tomato, Lemon

E. Basal V. \ 5 Pea

[NCERT; Kerala PMT 2010, 11; NEET (Phase-1I) 2016]

fa) A-V,L;B-NIL2C-1,4;D-1,5:E=IV. 3

{b) A-V. L;B-I1&:C-12:D-1I,3;E-1IV,5

c) A-,5B-I,4;C-IllL3;D-IV,2,E-V, 1

(d) A-V.5B-14;:C-1,3;:D-1I, 2 E-1V, 1
100, See figure of a typical flower. In which one of the options all
the four parts A, B, C and D are correctly identified [NCERT]

A
stigma
anther
2 fdament ooy
eomlila-petals
@
pedlne'f' D K:ahm-se'pn!s

A B C D
{a) | Gynoecium Stamen Ovule | Thalamus
(b) | Microsporophyll | Stamen Ovule | Thalamus
{c) | Gynoecium Stamen Seed Thalamus
{d) | Gynoecium Megasporophull | Ovule | Thalamus

101. When the margins of sepals or petals overlap one anather
without any particular direction, the condition is termed as
[CBSE PMT 2014
{a) Twisted (b} Valvate
{c) Vexillary {d} Imbricate
102. The standard petal of a papilionaceous coralla is also called
[NEET (Phase-1) 2016]
{a) Carina (b} Pappus
{c} Vexillum (d} Corona
103. Proximal end of the filament of stamen is attached to the
[NEET (Phase-I) 2016]
(a) Anther (b) Connective
{c) Placenta (d) Thalamus or petal
104. The term 'polyadelphous’ Is related to
[NEET (Phase-II) 2016]
(a) Calyx {b) Gunoecium
(c) Androecium (d} Comlla
105. Radial symmetry is found In the lowers of
[NEET {Phase-ll) 2016}
(@) Cassia (b} Brossica
ol R o e S 1 .
i __Seeds and Fruits
1.  Seeds of the orchids are
{a) Large and heavy {b) Light and dry
() Minute and sticky (d) None of these
2. Single flower with multiple ovaries is called
[Odisha JEE 2008]
{a) Composite frult {b) Simple fruit
{c) Aggregate fruit {d) None of these
3. The megasporangium of the angiosperms on maturation
gives rise to
(a) A fruit (b) Seed
{c} Anembryo {d) Cotyledons
4.  After fertilization, the seed coats of seed develop from
[RPMT 2002]
{a) Integuments (b} Embryo sac
(c) Chalaza {d) Owule
5.  Cereals during germination derive their food from
[Odisha JEE 2008]
{a) Starch {b} Sail
(c) Aleurone grains id) Embryo
6. Karyopsisis [VITEEE Z008]
ta) One seeded fruit {b) Two seeded fruit
{c) Three seeded fruit {d) Four seeded fruit
7. Cotyledons and lesta respectively are edible parts in
|CBSE PMT 2009]
(a) Groundnut and pomegranate
(b) Walnut and tamarind
(c) French bean and cocount
(d) Cashew nut and litchi
8.  Plants with inferior ovary usually bear [AIIMS 2012]
{a) Pseudocarps (k) Berles
(c) Aggregate fruits {d] Seedless fruits
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The plant whose seeds are known to have longest viability
period is [AIIMS 1993]
{a) Nelumbo nucifera (lotus) {b) Triticum vulgare {wheat)
(c) Zizyphus jujuba (ber)  (d) Carica popaya (papaya)
Which one of the fallowing is a nen-endospermic seed
[MHCET 2015]

{a) Sunflower (b) Coconut
{c) Ground nut (d}) Wheat

“Embryo are not differentiated into different tissues at the
time of fruit ripening”. Select option related to this statement

[GUJCET 2014]
{a) Exogenous dormancy, physiological dormancy
(b} Endogenous dormancy, morphological dormancy
(¢} Excgenous dormancy, morphological dormancy
(d) Endogenous dormancy, mechanical dormancy

Seed develop from  [CBSE PMT 1993; MP PMT 2010, 12
(a) Chales (b) Owaries

{c) Anthers {d) Pistils

In non-endospermic seeds, food is stored in -~ [CPMT 1996]
{a) Seed coat (b) Endosperm

ie) Cotyledons (d} Owule

Vivipary means [RPMT 1995]

{a) Fruits are not formed

(b) Germination of seed on mather plant

(c) Formation of fruits directly by embryo

(d} Production of fruitless plant

In which of the following the seed germinates and still

attached with the main plant [AFMC 1995]
(a} Mango (b) Rhizophora
(e} Neem (d} Coconut
Edible part of mango is

[NCERT; BVP 2002; CBSE PMT 2004; AFMC 2010]
(a) Epicarp (b) Mesocarp
(c) Endocamp (d) Receptacle

Placenta and pericarp are both edible portions in
[BCECE 2005; KCET 2007; CBSE PMT 2014]

(a) Tomato {b) Potato
{c) Apple (d} Banana
In carvopsis tupe of fruit  [MHCET 2004; J & K CET 2008]

(a) Seed |s absent
(b) Three layers of pericarp are distinct
{c) Seed coat and pericarp are fused
(d) Aulochory occurs
Aggregate fruil develops from
[MHCET 2003; Odisha JEE 2011; CBSE PMT 2014]

{a) Multicarpellary, apocarpous ovary
(b) Multicarpellary ovary
{c} Multicarpellaty, syncarpous ovary
(d] Monocarpellary ovary
Which of the following is 2 wheat fruit

[BHU 2004; AFMC 2009]
(b) Cypsella
{d) Endosperm

(a) Achene
(c) Caryopsis

24,
25.

26.

27.
28.
29.

30.

31.

32.
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34.

35.

A fleshy-fruit with leathery exocarp is called

[Odisha JEE 2004]
(a) Drupe (b) Bemy
{c) Pome (d] Hesperidium
vrreeenes: Tupe of fruit is present in rice

[Odisha JEE 2004; BHU 2008]

{a} Cypsela (b) Capsule
{c) Carvopsis {d) Cremocarp
One of the following is a dry indehiscent fruit

[CBSE PMT 2004
(a) Caryopsis (b) Pod
{c) Follicle {d) Lomentum
e} Capsule
The ground nut seeds are [MHCET 200a)
{a) Geocarpic {b) Photocarpic
{c) Amphicarpic (d) Hydrocarpic
Lomentum is a kind of [Pb. PMT 2004]
{a) Inflorescence () Plant
{c) Fruit (d) Insect
A fruit developed from hypanthodium inflorescence is called

[CBSE PMT 2009]
{a) Hesperidium {b] Sorosis
ic) Suconus {d) Caryopsis
Matze grain Is [NCERT; AFMC 2005]
{a) Seed {b) Embryo
(e} Cwule (d} Fruit
The fruit in Datura is [MHCET 2000]

{a) Loculicidal capsule (b] Septifragal capsule

(e} Septicidal capsule {d} Parous capsule

All structures within the seed coat are called [MHCET 2002]
{a) Endosperm {b) Cotyledon

{c} Embryn {d} Kernel

To remove seed dormancy by mechanically removing the
seed coat, is called [BVP 2004; AFMC 2004]
{a) Stratification {b) Scarification

le) Vernalization (d) Photoperiodism

An example of a seed with endoperm perisperm and

caruncle is [CBSE PMT 2009]
Or
Which one of the following is an endospermic seed
[Kerala CET 2002]
Or

In which of the following plants, cotyledons form the first

pair of leaves [AIIMS 1992]
{a} Cotton {b} Colfee
{e) Lily id) Castor

Pepo fruit is found in
{a)} Cruciferae {b) Cucurbitaceae

{c} Liliaceae (d} Solanaceae

The fruit is chambered, developed from inferior ovary and
has seeds with succulent testa in [CBSE PMT 2008]
(a) Guava (b} Cucumber
(c} Pomegranate (d] Orange
Essential requirement for seed germination
(a) HOand O,

{b} O;and light

{c) H.O and high temperature

{d) Scarification and vernalisation

In orange which par is edible

(a) Mesocam
{e) Aril

[JIPMER 1997]

[CPMT 2005]

[BHU 2012)
{b) Endocarp
(d} Placental hairs
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The fruit developed from the single ovary s said to be

[J & K CET 2005; KCET 2012]
(a) Composite type {(b) Simple type
(e} Aggregate type {d} None of these
The fleshy fruits with hard and stony endocarp are called

[J 8 K CET 2005; KCET 2009]
(2) Drupe (b) Berry
(e} Pepo (d) Pome
The edible dry fruit 'chilgoza’ is [BHU 2005]
(2) Fruit of Cycos (b} Fruit of Pinus gerardicna
(e} Seed of Cycas {d) Seed of Pinus gerardiana

Edible part in 'sorosis' a composite fruit is [BHU 2005]
{2} Cotyledons (b) Endosperm
(c) Peranth and peduncle (d} Fleshy thalamus
Fruit of grape vine is [Odisha JEE 2012]
(2) Siliqua (b) Lomentumn
{c) Berry {(d) Drupe
The given figure represents anacardium (cashewnut). Which
is the correct statement [Manipal 2005]
{ai The upper part is a false fruit
(b) The upper part is a true fruit
(¢} The lower part is a seed
(d) There Is no fruit at all
Edible part of Apple is

[Odisha JEE 2005; AMU (Med.) 2006; J & K CET 2012]
(a) Mesocarp (b) Calyx
{c) Thalamus (d) Pericarp
The hardest part of drupe is [Manipal 2005]
(a) Mesocarp {b) Endocarp
{c) Pericarp (d) Epicamp

Whir.h of the following correctly represents the type of fruits
[Kerala PMT 2000]

Haooy

{a) 1. Bery; 2. Carvopsis; 3. Drupe ; 4. Sorosis ;
5. Aggregate

{b} 2.Bemny ;3. Carvopsls ; 4. Drupe ; 1. Sorosis ;
5. Aggregate

{c) 2. Bermy; 3. Caryopsis ; 4. Drupe ; 5. Lequme ;
1. Aggregate

(d) 1. Beccate ; 3. Caryopsis ; 4. Drupe; 1. Ec:msls:
5. Composite

le) 2.Bemy; 3. Caryopsis ; 4. Drupe ; 1. Sorosis;
5. Legume

46.

47.

49,

50.

The dlagmrn represanh ﬂ'rE L. 5 af nmnom-t seed. Choose
the correct combination of labelling
[Kerala PMT 2006; KCET 2009]

{a} (A} Alerone lyer (B) Scutelirn  (C) Coleoplie (D) Cokeorhiza

(t) [A)Seed coat  (B) Scutellum (C) Coleopiile (D) Coleorhiza

{c) (M) Epithelum (B) Scutelum {C} Colecptile (D) Coleorhiza

{d} 1Al Endesperm (B) Scutefum  (C) Coleoptle (D] Coleorhiza

(e) (A)Endosperm (B) Scutellum (C) Plumule (D) Radicle
Match the items in column | with column 1l and choose the
correct answer

Column | Column Il
A, Apple 1. Cuter portion of receptacle
B. Coconut 2. Fleshly thalamus
e Jack frult 3 Thalarnus & pericarp
D. Guava i, Endosperm
E. Fineapple 5. Bract, perianth & seeds
[Kerala PMT 2006]

(a) A-2,B-3,C-4,D-5E-1
(b) A-5B-3,C-1,D-4,E-2
{c} A-2,B-3,C-1,D-5E-4
(d) A-2,B-4,C-5,D-3,E-1
fe)] A-5B8-4,C-3,D-2,E-1
How mamy plants in the list given below have composite
fruits thal develop from an inflorescence. Walnut, poppy,
radish, fig, pineapple, apple, tomato, mulberry
[NCERT; CBSE PMT (Pre.) 2012]

(e} Four {b) Five
c) Twao {d) Threa
A fruit developed from a condensed inflorescence is
[AlIMS 2010)
{a} Simple fruit {b) Agaregate fruit
(e} Composita fruit (d) Etaerio

Pineapple (ananas) fruit develops from

[CBSE PMT 2006; DUMET 2009]
(a) A cluster of compactly borne flowers on a common axis
(b} A multilocular monocarpellary flower

(c) A unilocular polycarpellany lower
(d) A multipistillate syncarpous flower
In which of following fruits is the edible part the aril
[CBSE PMT 1999, 2005, 06; Wardha 2005; -IleMC 2009]
(a) Orange {bh) Litchi
(c) Custard apple {d} Pomegranate
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An enzyme thal can shmula.le germination of barley seeds is
[CBSE PMT 2006]

(a) Protease (b) Invertaze

(c}) aramylase (d) Upase

Hesperidium of orenge is a modification of  [DPMT 2006)
(a) Berry (b) Drupe

[c) Pome (d) Aggregate fruit

In a cereal grain the single cotyledon of embryo is

represented by [NCERT; CBSE PMT 2006]
(a) Prophyll (b) Coleoptile
(c) Caleorhiza (d) Scutellum

Match Column - | with Column — [l and choose the comrect
answers

Column = 1 Column - 11
A. | Coleorhiza 1. | Grapes
B. | Food storing tissue 2. | Mango
C. | Parthenocarpic fruit 3. | Make
D. | Single seeded fruit | 4. | Radicle
developing from
monocarpellany  superiar
ovary
E. | Membranous seed coal | 5. | Endosperm

[NCERT; Kerala PMT 2007)
(2} A-3,B-1C-4,D-2E-5
b) A-4,B-2,C-5D-1,E-3
(c) A-5B-1,C-3,D-4,E-2
(d A-1,B-3.C-2,D-5E-4
(e} A-4B-5C-1,D-2,E-3
Dry indehiscent single-seeded fruit formed from bicarpellary

syncarpous inferior ovary is [CBSE PMT 2008]

(a) Bemy (b) Cremocarp

{c) Caryopsis {d) Cypsela

The fleshy receptacle of syconus of fig encloses a number of
[CBSE PMT 2008]

(a) Berries (b) Mericarps

(c) Achenes (d) Samaras

In which plant the fruit is a drupe, seed coat is thin, embryo
is inconspicuous and endosperm is edible [NCERT;

DUMET 2009; CPMT 2010; NEET 2017]

{a) Groundnut (b) Wheat

{c) Apple (d) Coconul

Which one of the following is a true nut [BHU 2008}

(a) Walnut (b) Groundnut

{c) Cashewnut (d) Coconut

In drupe of coconut the mesocarp is [MCERT;
AMU (Med.) 2009, 12]

{a) Fleshy (b} Fibrous

{c) Stony (d) Watery

An example of false fruit is [CPMT 2009; AFMC 2010]

{a) Apple (b} Banana

{c) Grapes {d) Mango
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Bracts penanth and seads are edible parts of [MP PMT 2010]
{a) Coeos nucifera
{b) Arocorpus heterophyflus
{¢) Magnifera indica
{d) Argemone mexicana
Which one of the following statements is correct
[NCERT; CBSE FMT 2014])
{a} A proteinaceous aleurone layer is present in maize grain
(b) A sterile pistll is called a staminode
(c) The seed in grasses is not endospermic
(d} Mango is a parthenccarpic fruit

Nen endospermic seeds are found in [Odisha JEE 2010]
[a) Wheat {b) Castor

(c] Barley {d) Bean

The scutellum observed in a graln of wheat or maize is
comparable to which part of the seed In other
monocotyledons [CBSE PMT (Pre.) 2010]
[a) Plumule {b) Colyledon

(c} Endosperm (d) Aleurone layer

A drupe develops in [CBSE PMT (Pre.) 2011]
(a} Tomato (b} Mango

{c} Wheat {d] Pea

Read the following statements Aand B
{A] Many organs of aquatic plants float in water

(B) Large air gaps are present in the collenchyma tissues of
latus leaf

Selecl the comect answer

(a) Statement A is correct and B is wrong
(b) Staternent B is comect and A Is wrong
() Statements A and B both are cormrect
(d] Statements A and B both are wrong

Match the types of fruits listed in Column | with the
examples listed In Column [l Choose the answer which
agives the correct combination of the two columns

[KCET 2011]

Column | Column Il
A, | Capsule 1. | Paddy
B. | Berry 2, | Mango
C. | Drupe 3. | Sunflower
D, | Cypsela 4. | Tomato
5. | Lady's finger
[KCET 2011]

() A-5B-4,C-2,D-3(b) A-5B-3 C-1,D-2
() A-4,B-5C-2,D-3(d) A-1,B-2,C-3,D-5

In which of the following tupes the fruit Is multilocular and
split open longitudinally along dorsal sutures

[Odisha JEE 2010]
{a} Capsular (b} Loculicidal
(c) Seplicidal {d) Septifragal
Seed coat s not thin, membranous in [NEET 2013]
{a) Gram (b) Maize

{e} Coconut {d) Groundnut
Albuminous seeds store their reserve food mainly in

[NEET (Karnataka) 2013]
ia) Endosperm {b) Cotyledons
(e} Hypocotyl (d) Perisperm
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71. Figure - | — Mange, Figure - Il = Coconut are shown in the

72,

73.

74.

following diagram. Identify the parts of the fruit A, B, C and
D are respectively [NCERT]

{a) Epicarp, Mesocarp, Embiyo, Endocarp

(b) Epicarp, Mesocarp, Ovary, Endocarp

{c) Epicarp, Mesocarp, Ovule, Endocarp

(d) Epicarp, Mesocarp, Seed, Endocarp

The following diagram is the Itypical struclure of
dicotuledonous seeds. In which ane of the options all the

five parts A to E are comrectly identified [NCERT]
Seed coat
Py _
Raphe ! J 3

A

Entire seed

(a) A - Hilum, B — Micropyle, C — Plumule, [) — Radicle,
E - Cotyledon

(b) A -Micropyle, B = Hilum, C - Plumule, D — Cotyledon,
E - Radicle

(<) A - Hilum, B — Micropyle, C — Plumule, D — Cotyledon,
E - Radicle

{d) A-Hilum, B = Micopyle, C — Radicle, D = Cotyledon,
E - Plumule

The following diagram s the ftypical structure of

monocotyledonous seeds. Identify all the five pars A, B, C,

Dand E [NCERT]
Peticarp +
_— Seed coat
( /h Aleurone laver
II F -

m® 00>
[ =4
Ea
=
o

{a) A - Embryo, B - Endosperm, C - Scutellum, D -
Coleomhiza, E - Coleoptile

(b} A - Endosperm, B — Embryo, C - Scutellum, D -
Coleoptile, E - Coleorrhiza

(¢} A - Embryvo, B — Endosperm, C - Scutellum, D -
Coleoptile, E - Coleorrhiza

(d) A — Endosperm, B — Embryo, C — Scutellum, D -
Coleorrhiza, E — Caoleoptile

Non-albuminous seed s produced in

(a) Wheat {t) Pea

c) Maize (d) Castor

[CBSE PMT 2014]
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_Dispersal of fruits and seeds

The most common method for dispersal of fruits and seeds
in legqumes [s
(a) Autochory {b) Anemichory
(¢} Zoochory {d) Hydrochory
Bright coloured fleshy fruits are dispersed by
[Odisha JEE 2008]

Or

Seeds of Mulberry are dispersed by

(a) Insect {b) Air

{(c] Water {d) Bird

Parachute mechanism of seed dispersal oceiirs in

[MHCET 2003]

Or

Seeds are dispersed by wind in

{a) Manthium {b) Calotropis

(e} Mango {d] Apple

Hairy styles are present in

(a) Ranunculus (b} Clematis

(c) Mucuna (d) Polygonum

Dispersal by explosive fruits is shown by

{a) Barieria (b) Impatiens and Ruelllia

{c) Acaonthus and Phlox (d) Al of these

In Ruellio and Justicia dispersal of seeds takes place by
{a) Jaculator mechanism  (b) Censer mechanism
{c) Winged seeds id] Parachute mechanism

Seed dispersal by parachute tupe mechanism is found in
[CPMT 1998; MP PMT 2013]

(a) Pea of Fabaceae

{b) Mustard of Brassicaceae

{r}] Cotton of Malvaceae

(d) Taraxacum of Asteraceae [ compositeas

The fruits and seeds which are either sticky, have different
types of outgrowths are capable of undergoing

{a) Faorced zoochory (b} Compensated zoochory
(¢} Hydrachory {d) Anemochory

The dispersal of cofton and madar seeds lakes place by
wind because of

{a] Wings {b) Hairs

{c) Pappus {d) Bracts

In which of the following plants dispersal of frults takes place
by parachule mechanism

{a) Terminalia (b) Tagetes

e} Moringa {d) Acer

The frults of Xanthium are dispersed by animals because

la) These are having sticky substance

b} These are edible

{c) These are provided with hooks

{d) These are light in weight

An example of fruit which is dispersed by bird is

{a) Calofropis {b) Mirahillis

{c) Argemone {d) Bignonia
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13. [n Rafflesia, seeds are dispersed by 6. .
{a) Wind {b) Elephant
{c) Mites (d) Flies
14. An example of compensated Zoochory is
{al Mango {b) Apricat
(¢} Temato {d) All of these
15. In drumstick the seeds are dispersed by [DPMT 2006]
{a) Water (b) Animals
le) Wind (d) Explosive mechanism Plants having the above given floral diagram are
16. Al helpsin [AIIMS 2012]
(a) Buovancy to seeds of Nymphaea to float in water (a) Leguminous
(b) Dispersal in litchi by animals (b) Dicols
(&) NG 63 18 ari iditile pect (c) Medicinal and perencial
(d) Both (a) and (b] {d) Having pinnately compound leaves ) :
1 7.  The host for Cercosporn personata belongs to this family of
17. Winged seeds occur in angiospermns [KCET 2012]
{a) Chaorea {b] Moringa (a) Gramineae {b] Leguminosae
(c) Cotton {d) Calatropis (c) Malvaceae (d) Asclepiadaceae
1B. Dispersal of fruits in Opium (poppy) occurs through shaking 8. Which of the following is phylogenetically most advanced of
by wind by [CPMT 2000) the dicotyledonous families [Odisha JEE 2005]
{a) Explosive mechanism  (b) Parachute mechanism (a) Acanthaceae (b} Scrophulariaceae
{c) Censer mechanism (d) Jacular mechanism (c) Compaositae (d} Umbelliferae
19. Some plants have a habit of harbouring ants fo save the 9.  The androecium of Malvaceae is [RPMT 1996;
plants from damage by other animals which is known as AFMC 1994; AMU (Med.) 1997]
[Kerala PMT 2006] {a) Didynamous (b} Tetradynamoits
{a) Entomophily {b) Myrmecophily {c) Diadelphous {d} Monadelphous
(c) Anemophily (d) Hydrophily 10. Rutaceae differs from Malvaceae in having [BHU 1997]
(e] Zoophily {a) Simple leaves
— - —— {b) Polypetalous corolla
. Taxonomy of Angios vermic plants (e} Syncarpous, superior cvary
1.  The comect floral formula of Liliaceae is (d) Obdiplosternonous stamens
[RPMT 1992; APMEE 1992; CPMT 1993, 97] 11. Which statement is wrong for compositae [CPMT 1998]
{a) 5-lobed stamens {b) Syngenesious stamens
a) @ § Py.; A G {b) Bre 9 Py,; A5G (c) Basal ovule (d) Ligulate ray florets
R =y 12. Red Gram s
(€) & Py hAs _G’l_ﬂl (d) T Poshys % {a) Phaseolus aureus (b) Clecer arietinum
2. The two families dominate in having maximum useful plants {c} : Cajanus‘egjan )i Phateolus manga 8, =
(Pb. PMT 1993; CBSE PMT 1997] 13. Match the I‘nllﬂ'm_ng and choose the comecl combination
from the options given
Ly T LIEOR RN Column 1 Column II
{b) Liliaceae and Solanaceae (Familg) (Androecium formuln)
{c) Malvaceae and Brassicaceae (A) Brnssicaceas!) - 1 Ay
(d) Liliaceae and Poaceae e
3. The systematic position of Cucurbilaceae according to (B) Fabaceae ¥ 2" A
Bentham and Hooker's systern (C) Solanaceae < 3 ALl
{a) Thalamiflorae, Parietales (b} Inferae, Asterales (D) Lillaceae ¥ o
0) " Criyeitarae, Rocnles™ o) CalycHioens, Fonecrnics [CPMT 1997: AIIMS SO0 Yals AT 2012)
4. Touch me not belongs fo [RPMT 1995] i 3
(a) Liliaceae (b} Solanaceae (a) A4, B3, C-2 D-1 {b) A1, B2, C3, D-4
{c) Mimosoideae (d}) Malvaceae (c) A2, B3 C4 D1 {d) A-3,B-4,C-1,D-2
5. Which of the following families Is characterised by the le] A4,B3,C-1,D2
presence of Fu;rlanth 14. Millets belong to [APMEE 1994]
(a) Malvaceae (b) Liliaceae (a) Fabaceae (b) Poaceae

{c} Cruciferae {d) Solanaceae

(c) Liliaceae (d) Asteraceae
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Cnmrrdsmml stigma [Alnng mrpellary cohesion ]:ula.ne}

occurs in family [APMEE 1994]
(a) Solanaceae (b) Liliaceae

(c) Cruciferae (d) Fabaceae

Carthamus tinclorium belanas to family

(a) Asteraceaes {b) Sclanaceae

{c) Malvaceae (d) Fabaceae

Botanical name of Cauliflower is

{a) Brassica oleracea var. capiinta
(b) Brassica campesteris

(c) Brassica oleracea var. botrytis
{d} Brassica aleracea var. gemmifera

[CBSE PMT 1991]

Plants are always herbs in

{a) Fabaceae {b) Solanaceae

{c) Brassicacese {d} MNone of these

See the following figures and identify the given below species

belong to which of the following families respeciively [NCERT]

1al

Plsum Satloum (pea)  Solanum ndgrum (mokol) Alllum cepa (Onlon)

{a) Solanaceae, Fabaceae, Liliaceas

(b} Compasitae, Malvaceae, Liliaceae

(¢} Fabacese, Solanaceae, Lillaceae

(d) Liliaceae, Compositae, Malvaceae

A family delimited by type of inflorescence is

[CBSE PMT 1990]
Or
A family belongs to inferae and gamaopetalae
(a) Fabaceae (b) Asteraceae
(e) Solanaceae (d) Liliaceas
Axile placentation occurs in
{a) Asteraceae and Fabaceagz
{b) Brassicaeae and Solanaceae
{c) Sclanaceae and Liliaceae
id) All of these
A diagnostic trait for identification of fabaceous flower is
[NCERT]

{a} Tetradynamous androecium
(b) Inferior ovary
{¢) Crucform corolla
(d) Vexillary aestivation
Which of the following is not correctly paired
[AMLI {Med.) 2010]
(a) Fabaceae : Legume family
(b) Solanaceae : Potato family
{c) Liliaceae : Sunflower family
(d) Brassicaceae ; Mustard family

27.

29.

30.

J1.

33.

Bntanlcal name of Finger MLIlet is
(a) Sorghum vulgare
{c) Amaranthus viridis
Flower of Fabaceae is
{a) Complete, zvgomorphic, pentamerous
{b) Complete, actinomorphic, frimerous
(e} Incomplete, zygomorphic, trimerous
{d} Incomplete, actinomorphic, pentamerous
Mast important character of Brossica campesteris is

[AFMC 1992; APMEE 1995; RPMT 2002)
{a) False septum {b) Parietal placentation
{c) Ebracteate (d} Imbricate aestivation
In fabaceae, one of the following immediately encloses the
essential organs [APMEE 2002]
{a) Anterior petals (b} Paosterior petal
{c) Lateral petals (d) Sepals
Given diagram shows the cohesion of stamens. It is the
characteristic of pulse family. Identify the type of eohesion

i [NCERT]

(b) Eleusine coracana
{d) Pennisetum typholdes
[JIPMER 2002]

{a) Synandrous (b) Polyadelhpous

(c) Diadelphous {d) Monoadelphous

Four sepals arranged in two whorls is characteristic of family

[Manipal 2001; BHU 2002]

(a) Solanaceae (b} Fabaceae

{c) Brassicaceae (d) Liliaceae

Andromonoecious guagal (Commiphora wightii) plants

population are those that [MP PMT 2013)

{a}) Produce more male flower bearing plants and a few
female flower bearing planis in a population

(b) Produce more female flower bearing plants and a few
male flower bearing plants in a population

{c) Produce male flowers bearing plants and female flowers
bearing plants in egual number in a population

(d) Produce both male and bisexual flower bearing
individual in a population

Largest family of flowering plants is

Or

[Tamil Nadu 2001]

Compositae is also known as [DPMT 2001]
{a) Fabaceae (d) Thalamiflora

{c) Poaceae {d) Asteraceae

Family Fabaceae belongs to series [APMEE 1996]
(a) Inferae (b} Thalamiflorae

(c) Caluciflorae (d] Disciflorae

Familiar examples of family Liliaceae are
[KCET 1995; Pb. PMT 1999; RPMT 1999)
ia) Afllum cepa, Aloe verg and Tamarindus indica
{b) Saoroco indica, Alllum cepa and Aloe vera
{c] Allium sativum, Allium cepa and Aloe vern
{d} Temarindus indica, Allium cepa and Allium sativum
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38.

39.

40.

41.

42,

44.

45.

46.
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Which one is odd [CPMT 1993)
{a} Allium eepa (b} Helianthus annuus

{c) Brassica juncea id) Arachis hypogea
Scientific name of Sunllower is [WB JEE 2009)

{a) Brassica compesteris (b) Pisum sativum
(¢} Helianthus annuus {d) Gossypium herbaceurn
Colchicum outumnale is a member of [NCERT; CPMT 2010]

Or
Colchicine is obtained from which of the following families
[AFMC 2012]
{a) Brassicaceae (b) Liliaceas
{c) Poaceae {d) Fabaceas

A weed belonging to family Asteraceae which has spread in
all parts of India is

{a) Nicotiana (b) Oryea
(e} Parthenium {d) Hordeum
Epipetalous and syngenesious stamens occur in
[CBSE PMT 1991, 92;
VITEEE 2008; Odisha JEE 2009]
(a) Sclanaceae {b) Brassicaceae
(c} Fabaceae (d) Asteraceae
Carbohydrate rich food is got from
(a) Brassicaceae (b) Poaceae
(c) Fabaceae {d) Asteraceae
Raphanus belongs to

(a) Asteraceae (b) Brassicaceae

(c) Solanaceae {d) Liliaceae

A crop plant which can grow well even in nitrogen deficient
soil is

(a) Hellanthus annuus
(c} Brassica campesteris

Bicarpellary, suncarpous,
placentation occurs in

(b) Gossyplum herbaceum

(d) Cajanus cajan

unilocular ovary with basal
[Tamil Nadu 2001]

{a) Liliaceae (b) Sclanaceas
(c) Asteraceae (d) Fabaceae
Pulses are obtained from [NCERT:

CBSE PMT 1993; RPMT 1995; KCET 1998;
MP PMT 1998, 2000, 02]

(a) Fabaceae (b} Asteraceae
(¢} Poaceae (d) Solanaceae
Find out the carrectly matched pair [Kernla PMT 2012]
(a) Marginal - Tomalo
b) Axile - Fea
(c) Parietal - Primrose
{d) Free Central o Argemaone
(e) Basal 2 Marigold
Masses of pollen grains i.e, pollinia Is found in
[Odisha JEE 2008]

(@) Orchidaceae (b) Solanaceae

(c) Malvaceae (d) Gramineae

Which of the following is correct with reference to flowers of
family solanaceae [KCET 2003]
(2) Pentamerous, actinomorphic, unisexual, hypogynous
(b) Pentamerous, zygomorphic, bisexual, epigynous

{c) Pentamerous, bisexual, actinomorphic, hypogunous

(d) Trimerous, actinomorphic, bisexual, hypogynous

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Mark the comect statement for Gramineae

{a) The carpel has two styles

{b) Spikelets are always in pairs

{¢) Palea is the bractecle

{d) Awn is an appendage of the palea

Bicarpellary, suncarpous ovary with axile placentation s

seen in
(a) Solanaceae
(c} Asteraceae

[d & K CET 2008]
(b} Caesalpinaceae
(d) Malvaceae

The floral formula @ Ky, Ciey As G(2) is that of

[CBSE PMT 2009; AIPMT (Cancelled) 2015]
(a) Tulip (b) Soybean
(c) Sunnhemp {d) Tobacco / Petunia
Replum is present in the ovary of flower of
[CBSE PMT 2008]
(b) Pea

(a)} Sun flower

() Lemon (d) Brassicaceae Mustard
Capitulurn is found in the members of the family

[MP PMT 2010]
(8} Ranunculaceae (b) Solanaceae
(c) Asteraceae (d) Labiatae
An example of liliaceae family isINCERT; AMU (Med.) 2009]
(a) Lupin (b) Soyabean
{c} Petunia (d) Tulip

Which of the following represents the floral characters of
Liliaceae [NCERT; BHU 2005; Kerala PMT 2008]

{a} Six tepals, zygomorphic, six stamens, bilocular ovary,
axile placentation

(b} Tetramerous, actinomarphic, polyphyllous, unllocular
avary, axile placentation

{e) Trimerous, actinomorphic,
ovary, axile placentation

{d] Bisexual, zygomorphic, gamophylious, inferior ‘ovany,
marginal placentation

{e) Unisexual, actinomorphic, trilocular, inferior ovany,

polyandrous, Superior

axile placentation
Datura belongs to |AFMC 1998)
{a) Compositae (b} Lahiatae
{e) Malvaceae (d} Solanaceae

Vexillary aestivation is characteristic of the family
[NCERT; CBSE PMT (Pre.) 2012; Odisha JEE 2012]
{a) Fabaceae (b) Asteraceae

{c) Salanaceze (d) Brassicaceae

Petals possess daw in

{a) Solanaceae (b} Liliaceae

e} Malvaceae (d) Cruciferae

Family Gramineae is closely related to  [Odisha JEE 2005]
{a) Cannaceae {b) Cuperaceae

{c} Arecaceae {d) Apicaceae

Which of the family passess perianth of six coloured lepals
{a)] Mimosoideae (b} Solanaceae
(c} Liliaceae (d) Malvaceae



60.

61.

62.

64.

65.
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- found in . CET 197]
(a) Solanaceae (b) Cruciferae
fc) Fabaceae/Leguminosae (d) Asteraceae/Compositae

Selgct the incormrect match from the following
[Odisha JEE 2010]
{a) Mimosaceae — kiker (b} Malvaceae - hollyhock
{c) Fabaceae — alfalfa {d) Caesalpiniaceas- catechu
Consider the following four statements A, B, C and D and
select the right oplion for two cormect statemants
Statements
{A) In vexillary aestivation, the large posterlor pefal is
called — standard, two lateral ones are wings and two
small anterior petals are termed keel

(B) The floral formula for Liliaceze is © § Py 34,3+ G
(C) In pea flower the stamens are monadelphous

(D) The floral formula for  Sclanaceze s
® 9 K3 Co A+ Gy

The correct statements are [CBSE PMT (Mains) 2010]

(a] (A) and (C) (b] (A}and (B)

{c) (B)and (C) (d] (C)and (D}

Staminodes ocour in family [RPMT 1995, 96]

(a) Papllionatae/Arachis (b) Malvaceae/Hibiscus
(c) Caesalpinoideae/Cassin (d) Cruciferae/lberis
Cruciferae differ {rom Malvaceae in the presence of
[CBSE PMT 1992]
(a) Bicarpellany unilocular ovary and siliqua fruit
(b] Multicarpellary multilocular ovary and capsule fruit
() Monocarpellary, multilocular ovary with capsule fruit
(d) Multicarpellary unilocular ovary and cypsella fruit
Which of the family does not passess axile placentation
[RPMT 1992, 95, 96]
{a) Solanaceae {b) Malvaceae
(&) Leguminosae/Cruciferae (d) Liliaceae
Perigynous condition is commaon amaong
(a) Liliaceae {b) Solanaceae
{c) Leguminosae {d] Malvaceae
Which of the following isfare not characteristic features of
Asleraceae
(A} Cupsela bype of [ruit
(B} Syngenesious stamens
(C) Ovary bicarpellary and superior
(D) Placentation marginal
(E} Head tupe of inflorescence |Kerala PMT 2008]
{a) (B), (C)and (D)only (b} (C)and (E)only
{c) (C)and (D) only (d) {A)and (B) only
{e) (C) only

e L L

1 g

68.

69.

70.

71.

72.

73.

74.

75.

e e | e

Gynostegium (Fusion of anthers with stigma) and pollinia

are present in family [AMU (Med.) 1997; Odisha JEE 2009]

(a) Apocynaceae

(b} Asclepiadaceas

(e} Convolwulaceae

{d) Solanaceae/Cucurbitaceae

Placentation in fomato and lemon is [CBSE PMT (Pre.) 2012)

(a) Parietal {b) Free central

{c) Marginal {d) Axile

The tupical floral formula of Papllionaceae (Soybean) is
[CBSE PMT (Mains) 2010; BHU 2012]

@ ©FTKyCors Gz ) ©FKsyCuyA Gy
(c} %E‘Kﬁq C1+2+|21 Ahmﬂ{d] %g Km'csAng_

Floral formula of mustard {or) Cruciferae is
[RPMT 1992, 95, 96, 97; Kerala PMT 2010]

Or
Floral formula of Brassien compestris is

(a) ®F Ky C As Gy

(b) Ebr @ Ko CAsis Gig
© ©FKC;As Gy

) ®TK,C. A, Gy

Family Podostemaceae is placed under the serles

[Kerala PMT 2008]
{a) Multiovulatae aquaticae (b) Microembryeae
{c) Daphnales (d} Unisexuales
{e} Heteromerae
The family containing mustard, and its main characters are

[AIIMS 2005]

Brassicaceae-Tetramerous  flowers, six  stamens,
bicarpellary gynoecium, siliqua type fruit
Brassicaceae-Pentamerous flowers, many stamens,
pentacarpellary qunoecium, capsule type fruit
Saolanaceae-Pentamerous  flowers, flve stamens,
bicarpellary aunoecium, berry hrpe fruit
Poaceae-Trimerous flowers, three stamens,
monocarpellary qunoecium, carvopsis ype of fruit
The presence of corollary corona, sagitiate anthers and
dumb-bell shaped stigma are the characteristic features of

[AlIMS 2010]

(a)
(b)
(c)

(d)

sarsssspinate [KCET 2010]
{a) Musa paradisiaca

(b) Hiblscus rosa-sinensis

(e} Catheranthis roseus

|d) Ravenala modagascariensis

Inflorescence of family compositae is [Odisha JEE 2004]
{a) Perianth (b} lodicule

{c) Capitulum {d} Hypanthodium

Beel root (Bela vuigoris) belongs to family|Odisha JEE 2004]
{a) Apocunaceae (b} Cruciferae

{c) Chenopodiaceae {d) Asclepiadaceae
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7.

7B.

79.

80,

B1.

84.

85.

86.

87.

Sunﬂnwzr helnngs !a r.he Iamlly

(a) Lillaceae
{c) Cruciferae

[DUMET 2009]
(b) Asteraceae

(d) Fabaceae
Monoadelphous condition of stamens is found in [BHU 2004]

(a) Malvaceae {b) Cyperaceae
(¢) Cruciferae {d) Solanaceae
Tetradynamous condition is found in

[NCERT; CPMT 2004; AFMC 2004]
{a) Hibiscus rosa-sinesis (b} Petunia hybrida
(c) Hellonthus annuus (d) Brassica compesiris
Diadelphous stamens are the characteristic feature of

[CPMT 2004}

(a) Ranunculaceae (b) Fabaceae
{c) Poaceae {d) Malvaceae
The distinct features of fabaceae are [Kerala PMT 2012]
{a} Zygomorphic, diadelphous and monocarpellary
(b} Actinomarphic, menadelphous and monocarpellary
{c) Zygomorphic, monadelphous and pentacarpellary
{d) Zygomorphic, polyadelphous and tricarpellary
{e} Zygomorphic, diadelphous and bicarpellary
Underground food is stored in [RPMT 1995]
{a) Solanaceae and Leguminosae
{b} Liliaceae and Cruciferae
{c) Cruciferae and Solanaceas
{d} Solanaceae and Malvaceae
The botanical name of Satawar is
{a} Smilax {b) Asparogus
{c] Yucea {d) L#ium

® §K;.5 Cx 4 Az, Gyg) Is floral formula of

[CBSE PMT 1993]
(a) Allium cepa {b) Solanum nigrum
{c] Helianthus armuus (d) Braossica nigro
Tetradynamous condition is characteristics of [NCERT;
RPMT 1993; EAMCET 1993; AMU (Med.) 1997;
CBSE PMT 2001; Bihar PMT 2001; Odisha JEE 2011]
{a) Liliaceae/Alllum/Asphodelus
{b) Cruciferag/Mustard/Iberis
{c}) Malvaceae/Altheo/Hibiscus
{d) Solanaceae/Nicotlana/Petunia
Floral formula of Caesalpinoideae is

(@) +FKCahAug G ) +FKyCyAG

(€} %ng Cisr 10 Gy (d) Br% g“ﬁ Cs As.s ﬁ

Bilocular oblique ovary with numerous shining ovule on

swollen axile placenta is the characteristics of [APMEE 1994;
AMU (Med.) 2002; DPMT 2004; J & K CET 2012

{a) Cruciferae (b) Solanaceae

(c) Liliaceae {d) Malvaceae

The division of Leguminosae into its sub families is based

upon (or) the Leguminosae is distinguished on the basis of

fa) KandC (b) KandA

{c} CandA (d) Aand G

89.

91.

93.

04,

95.

96.

ngume p]anls are impartant for atmosphere b-EI:aU.EE mey

[RPMT 2005, 06]
{a] Helpin NO, fixation
(b) Da not help in NO, fixation
(c] Increase soil fertility
(d) All of these
Which of the following are not characteristic features of
fabaceae [Kerala CET 2005]
{a) Tap root system, compound leaves and receme

inflarescence

{b) Flowers actinomorphic, twisted aestivation and

gamopetalous
{c) Stamens 10, introrse, basifixed, dithecous
{d) Monocarpellary, ovary superior and bent stigma
(e} Fruitis legume
Which of the following member of family Solanacese is rich

in source of vitamin C [AFMC 2005)
(a) Guava {b) Tomato

{c] Goosberry {d) Strawberry

Lady finger belongs to family [BHU 2005; CPMT 2009]
(a] Malvaceae (b) Cucurbltaceae

[c) Liliaceae {d) Brassicaeae

Botanical name of 'chana' is [BHU 2005]
{a) Cicer arietinum (b) Phaseolus oureus

{c) Lablab purpureus (d) Dolichos

The characteristic type of placentation found In the

members of caryophyllacese is [Kerala PMT 2009)
(a) Parietal (b) Marginal

(c) Basal (d) Axile

(e} Free central

Which of the following represents the condition seen in the
family compositag [Manipal 2005]
{a} Superior ovary, sungenesious, single basal ovule

(b} Inferior ovary, monoadelphous, basal placentation

(c) Inferior ovary, syngenesious, axile, placentation

(d} Syngenesious, basal placentation and epigunous

From the options given below, find out the comect floral
formula for a flower having the following characters namely
actinomorphic, bisexual, five united sepals, five united
petals, stamens five and epipetalous, bicarpellany,
syncarpous with superior ovan [Kerala PMT 2011}

@ ©9KsCoGy () ®FKETaAsGa

(c) EBgKE}CmAﬁ;EIZ, (d) mgﬁiﬁ?cﬁlﬁ[ﬁ] ‘Eﬂl

(e} ng{:sﬁ:su“—mﬁa

Fruit in members of solanaceae is [CPMT 2005]
(a) Drupe {b) Capsule or berry

(c) Siliqua {d) Pod or achene

:_‘
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Observe ll.uz given floral diagram and choose the suitable

foral formula from the followings
(a) % §Kscsﬂmﬁ1

b = {? |{15] Cefrl-mﬁl
(e} o © K,- C-'1+z+r.2;-"q*!9?*lﬁ‘"
(d) "',QQ KsC, +2+:2;Al‘iirlﬁ"

"
(2) %52 H15|C5A:~.u+1..[5<11

Match the item in column 1 with column Il and choose the
correct answer

[Kerala PMT 2006]

Column I Column [1
A | Microspermae 1 Alismaceae
B | Epigunae 2 | Liliaceae
C | Calycinae 3 [ridaceae
D | Apocarpae 4 | Orchidacene
E | Coronarieae 5 Palmae

[Kerala PMT 2006]
@) A-2,B-3,C-4,D-5E-1
{b) A-3 B-4C-5D-1,E-2
fc} A-4,B-3,C-5,D—1,E-2
id) A-1,B-2,C-3,D-4,E-5
le} A—-5,B-4,C-3 D-2 E-1
The floral formula of solanaceae (Chilli) is
INCERT; Bihar CECE 2006; CBSE PMT (Pre.) 2011]
(a) EiaFKuCe AsGy
(0) Epy PHirCriz A2iaGp
(c) Em-g- Q‘Rﬁ;Cﬁ ’q\nEﬁ]
(d) Br%KisCis AuoGy
In the members of family malvaceae, anthers are
described as [NCERT; KCET 2006]
(a) Diadelphous and dithecous
(b) Diadelphous and monothecous
{c] Monadelphous and dithecous
{d) Monadelphous and monothecous
Pentamerous actinomarphic flowers, bicarpellary ovary with
oblique septa, and fruit a capsule or berry, are characteristic
features of [NCERT; CBSE PMT 2006]
(a) Solanaceae (b) Liliaceae
(c) Asteraceae {d} Brassicaceae
What tvpe of placentation of seen in sweet pea
[CBSE PMT 2006])
{a) Free central (b) Marginal
{c}) Basal (d) Axile
Aloe used in Medicine belong to family
[NCERT; Bihar CECE 2006]
{a) Liliaceae (b} Solanaceae
(e} Malvaceae (d} Asteraceaa

Which one of the following series include the orders ranales,
parietales and malvales [Kerala PMT 2009)

(a) Bicarpellatae {b) Thalamiflorae
le) Calyeciflorea (d) Disciflorae
{e) Inferae

105 Whl:h one of the following represent the ﬂmal characters of

poaceae [Herala PMT 2009)]

(a) Pedicellate, bracteate, bisexual, tetramerous,
actinomorphlc, complete and superior avary

{(b) Pedicellate, bracteate, bisexual, pentamerous,
zygomorphic complete and superior ovany

(c) Sessile, bracteate, bracteolate, incomplete, uni or
bisexual, perianth modified into lodicules, stamens
three, syncarpous, superior ovary and feathery stigma

(d) Bracteate, unisexual actinomorphic, stamens five and
inferior ovary

{e) Bracteate, bracteolale, bisexual, pentamerous,
actinomorphic, complete and superior ovary

Select the characters which are not applicable to the family

solanaceae

(i) Epipetalous and sungenesious anthers

(ii) Bicarpellary and syncarpous ovany

{iii) Oblique ovary with axile placentation

(iv) Stamens six, arranged in two whorls

(v] Bicarpellary, sunearpous and inferior avary

[Kerala PMT 2009]
(b) i), liv) and (v] only
(d} (i) and (iii) only

106.

(a) i) and (iil) only
{e) (i), {iv) and (v} only
(e} (iii), (iv) and (v) only

107. Tricarpellary syncarpous gunoecium is found in flowers of
[NEET (Phase-l) 2016]
(a) Liliaceae (b) Solanaceae
{c] Fabaceae {d) Poaceae
_{%*J_"j_-*:: == EEEnemp]ar Questions -
1.  Rearrange the following zones as seen in the root in vertical
secticn and choose the correct option
A.  Rool hair zone B. Zone of meristemns
C. Roolcap zone D. Zone of maturation
E. Zone of elongation
Oplions: [NCERT]
fa) CBEAD i A B CDE
(e} D,E,AC,B id) E,D,C,B, A
2.  In an inflorescence where flowers are bome laterally in an
acropetal succession, the position of the youngest fRoral bud
shall be [NCERT]
{a) Proximal (b) Distal
{c) Intercalary (d) Any where

3.  The mature seeds of plants such as gram and peas, possess
no endosperm, because [NCERT]
(a} These plants are not anglosperms
(b} There is no double fertilization in them
{c) Endosperm is not formed in them
{d} Endosperm gets used up by the developing embryo
during seed development



362 Morphology of Flowering Plants

UNNEREAL
WOCe CEPCT 1360 )
4.  Match the lollowings and choose correct option

Group A Group B
A.  Aleurone layer i.  Without fertilization
B. Parthenocarpic fruit ii. MNutrition
C. Owle fii. Double fertilization
D. Endosperm iv. Seed
Option: [NCERT]

(@) A, B-il, Cdil, D-iv
(b) Adi, B-i, C-iv, Deil
¢} Adv, B-ii, Cii, D-iii
(d) Adi, B-iw, C-f, D-i

5. Venation Is a term used to desaibe the pattern of
amrangement of [NCERT]
{a) Floral organs
{b} Flower in infloresence
{e) Veins and veinlets in a lamina
{d) All of thern
6. Endosperm, a product of double fertilization in angiosperms
is absent in the seeds of [NCERT]
{a) Gram {b) Orchids
{c} Maize (d) Castor
7. Which of the following plants is used to extract the blue dye
[NCERT]
(a) Trifolium ib) Indigofera
(c] Lupin (d} Cuassia
8. The placenta is attached to the developing seed near the
[NCERT]
(a) Testa (b} Hilum
c) Micropule {d) Chalaza
Hcal-Thinking—

- —Ohbjective Questions:

2.

A plant called plantless root is

(a) Arceuthobium (b) Podostemon
(c) Rafflesia and Sapria (d) Al of these
Study the fallowing lists

List-] List-11
{A) | Spongy aril (I} | dussicea

(B} | Multiple epidermis | (I} | Pistia

IC} | Respiratory roots (I | Nerium

{0) | Root pockets (V) | Sagittaria
(V) | Nymphaen
The comect maich is [EAMCET 2009]
A B C D
{a) 1 m 1 v
{b) 1l | [\ 1

fc) WV i [l 1
d) V lm | 1l

The flaral formula of the given floral diagram is

[Kerala PMT 2007]
() BrKpgmCoACr

(b) EFQTK FWC|5:AiSer
e} BrQ-’meF;m&m.Ggg-}
(d)  BrQ K pupps Cisrfsin G

(e) BrQ KppmiCshs Gy

Study the following lists

List-I List-1l
(&) | Coleorhiza | (I) Development of sparophute
direclly from gametophytz
without  intervention  of
gametes
Develapment of gametophyte
directly from sporophyie
without the involuement of
reduction division
Q) | Indusium (m | &n  unbranched columnar
stem with a crown of leaves
(D) | Caudex (IV) | Protective covering of radicle
(V) | Protective structure ol a sorus

(B) | Apogamy | (I

The correct match is [EAMCET 2009]
A B C D

(a) V I v I

(b) IV l Y I

fc) v || v

(dy I 1] | v

Fruit of custard apple is [AFMC 2004]

{a) Etaerio of berries (b} Etzerlo of follicles

(c) Ftaerios of achenes {d) Ethaerio of drups
Which one of the following orgarisms is comectly matched

with its three characteristics [NCERT;

CBSE PMT {Mains) 2012]

{a) Pea : Cypathway, Endospermic seed, Vexillary
aeslivation

(b) Tomato : Twisted aestivation, Axile placentation, Berry
(c} Onion : Bulb, Imbricate aestivation, Axile placentation

(d) Maize : C, pathway, Closed vascular bundles, Scutellum
Cladodes are common among

[AMU (Med.) 1999; 1 & K CET 2008]
{a) Liliaceae/Asparagus and Ruscus
(b) Opuntia and Casuring
le) Cactus

{d) Euphortia
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Identliy the incorrect statements from the following
Cymase inflorescence is found in Hibiscus sp
Hypanthodium Is found in Flcus bengholensis
Synandrous stamen is found in Calotropis
Hesperidium type of fruit is Mango

th=mgo ™

[WB JEE 2012]

fa) RS {b) P,Q
c) R d) P, S
9.  In hypogeal germination due to elangation of ...
comes out of the ground
Or

The portion of embryonal axis above cotyledon is called as
[4 & K CET 2012]

{a) Hypocotyl (b) Epicotyl
{c} Cotvledons {d} Both (a) and (b}
10. Bisexual lowers which never open, demonstrate

[MP PMT 2004]

ib) Allogamy
{d) MNone of these

(a) Cleistogamy
{c)] Autogamy

11. Study the diagrams given below and select the right options
out of {a - dj; in which all the 4 items A, B, C and D are
[NCERT]

correctly identified

VS Cerminating

WDﬂE} ve Buds Nndes S V%
V= ' "'..
f .ﬁ. b "' '—I ] ATl

I

§ ; { 4" =

L ! # S Adv.nenhhnus
— Roat

Adventitious
Buds

AL A

o

Tqi_ Nl

C

A B B D
ia) Offset Sucker Stolon Leaf buds
{b) Offset Sucker Stolon Leaf buds
(c) Tuber Rhizome Bulb Leaf buds
{(d) Tuber Rhizome Bulbil Leaf buds

12. Which is true about bulbils in Agave
(a) It has floral buds modified into bulbils
(b) Bulbils germinate while still on inflorescence
(c} Baulbils show vivipary

(d) All the above
13, Transmission tissue is characteristic feature of

[AIPMT (Cancelled) 2015]

(a) Solid stule
(e} Wet stigma

(b) Dry stigma
{d) Hollow style

plumule
[Odisha JEE 2010]

14.

15,

16.

17.

19.

20,

21.

Examine the types of aestivation shown in the following
diagram and select the correct answer [NCERT)

D

{a) A-Twisted, B - Imbricate, C - Vexillary, D - Valvate
{b} A—Imbricate, B - Vexillary, C - Valvate, D - Twisted
{c) A-=Vexillary, B - Valvate, C = Twisted, D - Imbricate
(d} A-Valvate, B - Twisted, C - Imbricate, D - Vexillary
Papilionaceous fower with large vexillum covering two wings
and the wings covering the keel has corolla aestivation of
(a) Descendingimbricate (b} Ascending imbricate
le) Twisted (d) Valvate
An apocarpous flower is found in

[BHU 1999; JIPMER 2000]

(a) Caesalpinnia (b) Raonunculus

(c) Brossica (d) Datura
The side of a flower facing the mother axis is called
[RPMT 1992]
(&) Anterior side (b} Posteriar side
(e} Darsalside (d) Ventral side

Which of the following is not a characteristic feature of

Fabaceae [NCERT; Kerala PMT 2007]

{a) Descendingly imbricate, fen slamens, diadelphous,
OVary superior

(b) Sepals five, gamosepalous, imbricate aestivation,
placentation marginal

{¢] Monocarpellary, ovary superior, stule long, slightly bent

at the apex

(d}) Zygomorphic flowers, dladelphous stamens, many
ovules

(e} Corolla five petals, polypetalous, anterior one large and
outermost

Stylopodium is present in

(a) Mustard (b) Petunia

(c) Coriander {d)} Pea

Basifived monothecous anthers (OR) anthers with two

microsporangia (s characteristics of [RPMT 1995]

{a) Leguminosae/Pea (k) Malvaceae/Cotton

(c) Solanaceag Tomato (d} Liliaceae/Onion

Feathery (hairy) style is persistent in

{a) Solanum {b) Clematis

{e) Helianthus (d) Hibiscus

In Acacla species, the first few leaves are pinnately

compound. Then there are leaves with flattened petiole and

fewer pinnae. The leaves of adult plant has paralle! veined

fattened petiole and no pinnae. It shows that

{a) Leaves of adult plant are reduced to phyllodes while
thase of the seedling are unreduced

{b) The parallel-veined green structures of the adult plant
are phylloclades

(c) The plant shows developmental heterophylly,
compound in seedling and simple in adult plant

(d) The lzaves of adult plant are unreduced while they are
reduced in the seedling stage



23.

24,

25.

26.

27.
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Hair present on the cob of com are [CBSE PMT 2000]
Or
Long filamentous threads protruding at the end of a young

cob of maize are [CBSE PMT 2006]
{a) Seed hairs {b} Modified hairs of bracls
(¢} Styles {d) Stigmas and styles
Diadelphous stamens occur in

[CPMT 1994, 95, 98, 99; Ph. FMT 1997, 99]
(a) Gramineae (b) Cucurbitaceas
{c) Papllionatae {d) Malvaceae
Inflorescence is [AFMC 1994]
{a) Compesite (multiple) fruit developed from condensed

inflorescence

{b) Aggregate fruit developed from free carpels
l¢) Fruit develop from inferior ovary
{d)} Fruit develops from thalamus
Tetradynamous condition is related to [CPMT 1993]
{a) Androecium (b) Inflorescence
{c}) Perianth (d) Gynoecium
Match Column-l with Column-11 and select the correct
option using the codes given below INEET (Phase-11} 2016]

Column-1 Column-11
(A) Pistils fused together (i} Gametogenesis
(B) Formation of gametes (i) Pistillate
{C) Hyphae of higher (lil) Syncarpous
Ascomyceles
(D) Unisexual female flower (iv) Dilanyotic
Codes' 1a) B  (©) (D)
{a) (i) (i) fiv (i)
(b) iv) (it} i) {1i)
(c) (ii) (i} i} (1)
(d) 4] (i} (i) (i)

> Assertion & Reason—

Read the assertion and reason carefully to mark the correct optio
oul of the options given below :

(a)
(b)
()
fdl

(el
L.

2.

If both the cssertion and the reason are true and the reason
is a correct explanation of the assertion
!fhﬁhmemmunﬁndmnmmbmﬁmmn is
not o correct explanation of the assertion

If the assertion is true but the reason Is false

If both the assertion and reason are folse

if the assertion is folse but reason is frue

Assertion Roots contain nodes but no leaves or buds.

Reasan Rool branches arise endogenously.

Assertion In floating aquatic plants, root caps are
absent.

Reason Root pockets are present in aquatic plants.

Asserfion Root pockets are similar in all terms to root
caps.

Reason Root caps and root pocket have the ability

to regenerate.

10.

11.

12,

13.

14.

15.

16.

17.

18,

19.

20.

Assertion
Reason
Assertion

Reaszon

Assertion
Reason

Assertion

Reason
Assertion

Reason

Assertion
Reason

Assertion
Reason
Assartion
Reason
Assertion
Reason
Assertion
Reason

Acsertion
Reason
Assertion
Reason
Assertion

Reason
Assertion

Reason
Asserlion

Reason

Assertion

Reason
Assertion

Reason

T S e S

Root hairs 2re present on whole rool
surface.

Root hairs absorb water.

in syconous type of fruit, the achenses
formed are fewer than the total number of
flowers in the Inflorescence from which it s
formed.

Upper and middle flowers cannot develop

into fruits, [EAMCET 2009]
An ascending taxonomic sequence of
Gossyplum  herbaceurn  indicates  its

placement in progressively higher groups.
Ascending taxonomic hierarchy indicates
that a taxon is treated as belonging lo a
number of taxa, [EAMCET 2009]
Deep feeder tap root system is called
cvmose tap root system,

Deep feeder root system is found in trees.
Coconut tree is distributed in coastal araas
over a large part of the world.

Coconut fruit can float and get dispersed
over thousands of kilometers before losing
viability. [AlIMS 2004)
Orchis root resembles human hand.

Onrchis is an example of fasciculated fleshy
Toots.

Momordica roots look like nechlace.

Momordica possess maniliform roots.

Assimilatory roots can photosynthesize.

Asimilatory roots possess chlorophyll.

Epiphytes are called space parasites.

Epiphytic roots possess velamen,

Maize is an albuminous seed.

Endosperm is completely absorbed by iis

grawing embryo.

In syngenesious stamen, the filaments are

fused and the anther are free.

In synandrous stamen, both filaments and

anthers are fused,

Stem develops from hyporotyl of embryo,

Internodes bear axillary buds.

Bud may form leaves and flowers.

Bud is a condensed shool.

In cymose branching, growth of terminal

bud stops after some time.

The growth of the main stem is definite.

Ginger has a prostrate-growing rhizome.

Shoot growth is not effected by gravity.
[AIIMS 2004)

Some frults are fumished with hooks,

spines, barbs or other devices for sticking to

the bedy of animals unwillingly.

Such fruits are dispersed by animals

umwillingly.

Human travellers also disperse seeds and

fruits.

Generally seeds of economically important
crops are introduced to new areas.



23.

24,

27.

29,

30.

31.

32,

33.

34,

6.

37.

39,

40,

Reason
Assertlon

Assertion
Reason

Reason
Assertion
Reasoan
Azsertion

Reason

Aszertion
Reason

Assertion
Reason
Aszertion

Heason
Aszertion

Reason
Assertion
Reason

Assertion

Reason
Assertion

Reason
Assertion
Reasan

HAssertion

Reason
Assertion

Assertion

Reason
Assertion
Reason
Assertion
Reason

The mesocarp of =
cases,
Coconut Is a fibrous drupe.

Thoms of Arobotrys are modified Roral
stalls,

In Anfigonon, the upper floral buds
develop thams.

Prickles lack vascular evlinder,

Prickles show deposition of silica or
calcium carbonate,

Wheat is a caryopsis,

Its pericarp is well differentiated.

Phyllotaxy deals with morpholoay of leaves.
Faliage denotes all leaves of a plant.
Achenial fruits are single seeded fruits.
Capsular fruits are multiseeded frults,

In spiral phyllotaxy, many leaves are
present on a node,

In opposite phyllotaxy, two leaves are
bome cn a node.

A simple leal has undivided lamina,

Leaves showing pinnate and palmate
venation have varlous type of incisions.

Citrus is a palmate compound leaf.
Clirus has single functional leaflet,

Whele compound leaf of Clematis converts
into tendril,

Gloriosa superba shows whole leaf tendril,
Prickles of plant have a single role of
protection of plant.

They are superficial in origin.

Samara is a winged achenial fruit.

Winas may or may not develop from its
pericarp.

Small leaflets are present on the phyllode
of Parkinsonla aculeata.

Phyllade does not bear leaves and flowers,

Pemsistent sepals of Physalls are called
accrescent.

In Guava, the sepals are marcescent.

An incomplete flower can be perfect.
Perfect flowers (incomplete) are called
neuter.

The flowers of Hypanthodium are never
exposed.

Hypanthodium flowers are bisexual.

Heterophylly is seen In many aguatic
plants,

Aquatic plants survive in two different
canditions of the environment.

In caducous plants, leaves are never
formed.

In deciduous plants, all leaves fall together.
Onion leaves are centric and green.

Agrial leaves of onion store food.

China rose and rose both bear stipules.
They are of adnate types.

42.

46.

a7.

49,

Assertion
Reason

Assertion

Assertion

Reason
Asszertion

Reason
Aszertion

Assertion

Reason
Assertion

Reason

.
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Verticillaster is @ cymose inflorescence.
The main axis and lateral branches of
inflorescence end in flowers.

Leaves of Bryophyllum, Begonia help in
vegetative multiplication.

Leaves of these plants possess adventitious
buds,

Adientum caudatum is a walking fern.
Adigntum grows vegetatively by their leaf

tips.
In corymb, all the flowers lie at the same
level,

Pedicels of all the flowers are of same length,
Spathe, a bract of spadix atiracts
pollinators.

Spathe is often brightly claloured.

Flower of racemose inflorescence are
pollinated by insects.

In Racemose head infloresence, the florets
are arranged in a centripetal fashion.

In eymose inflorescence, the malin axis
ends in a flower, but the lateral axis show
continuous growth,

The amangement of flower
inflorescence is centrifugal,
Compound umbel is branched,
In compound umbel, both involucre and
involucels are present,

In cyathium, several male flowers surraund
a single female flower.

The involucre is nectariferous.

in this
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B8 4 N5 b 53 o 1 d 3. () In monocotvledonous plants the radicle dies
e =0 (= “r, T B immediately afier germination of seeds and later these
= E @ b e P Y s B roots arise from any other portion (stem, leaves etc.) of

o — - the plant.

:'"_;' y ! fH'- 4 R c “ B ﬁ L 4. |c) Prneumatophores develop from horizontal roots. They

BN b ENSN e G d G0N b SN s bear a number of lenticels or pneumathodes. Exchange

B« Hmill o MR o H b §§_1 d of gases ocours through these pores. e.g., Rhizophora.

186 b B BT 5. (¢} In epiphylic roots the outer covering is made up of

:.',1'-" - ﬂ A oI o 85 b spongy lissue, the velamen which absorbs moisture

6 b or c M c e a2 w0 d N
e : E = e i 6. (b) Swollen adventitious rools of definite shape that occur

i “"El s “? b 2ot g 2 o B ﬂﬁr' g in groups or fascicles, and arise from base of stem eq.

NEAOSHN b [OTEY a (NN i ] Dahlia.

' TR ], d) The swollen rool is t the base

- NCERT Exemplar Questluns = gradually towards the a?::d E i
1 . 2 b g | 4 b ! . B. (c) The root is nearly globular or spherical in shape. The
v b B v B T 0 : o basal portion of root Is much swaollen which suddenly

; Sl 5 s : tapers lowards the apex giving a top chaped
——— e — e appearance, e.g., Turnip and Beet.

Critical Thinking Questions 9. [d) The storage root is like a spindle, narrow towards both

; ; Tyeae base and apex. It occurs in Rophanus sativus. The basal

;1_ te G N c LU b R part of it is made of tap root.

BEEc St CUAE GVE b B o 10. (b) They are thin thread — like adventitious roots which
T d . RS d e I WA d RS a often develop in groups. Fibrous roots provide better
Tkl I B e« 18 ¢ W b and firm anchorage fo the plant, e.g., Grass.

B, N . _23.' d bl . 15 % 11. (a) Insome plarlﬂs roots z_nise from lower nodes of stem and

- . x enter the soil to provide extra support. They behave as

b S K : : |= ropes of a tent. Such roots are called stilt or brace rools
= == — e.g., Pandanus.

Assertion and Reason 12. (¢) These roots develop chlorophyll and become

I3 . s 2 7 3 e BN . photosunthetic. They sunthesize carbohydrates from

- : ' s carbon dioxide and water in presence of light, eg.,

(58} i N © a b g e WIS s Tropa, Tinospora, Toeniophylium and podastemon.

lank E 128 b 2 c A4 e EE d 15. (c} It s adventifious because it is not formed from radicle:

LSO - 2N s LU b Sigl . [l o 17. (o) !Pla“"s bE'O“Ei‘ng to sub-family paplilit;nalae n; Er?:y

. = T ] T equminosae l|e.g.,, pea, etc.) bear nodule-like

‘H e ﬂ L - i “ e B ¢ swellings, called moItJenod?;:l: These nodules contain

[l b FZfaw e [2MEN 0 HAER b D c nitrogen fixing bacteria which fix atmospheric free

Bl - o8 Bo ¢ ol o il o nitrogen into ammonia.

Exnl - a7 - Sl . - B -H l. - 21. [(a) Some of the adventitious roots store food materials and

= : —_— = become swollen. They arlse singly and do not attain a

! Lﬂ > 41 N . -ﬁ | a 44 §c HAEEN 2 definite shape, e.g., Sweel potato ([pomoea batata).

4% b a7 e 4 b &L B l 28. (a) Pistia is hudrophyte where absorption of water by root
bt o - ; is insignificant
— e ————————— 29, (a) Velamen is a dead spongy tissue of empty cells. It
T Answers an d Séllﬂjbn_ SE absorbs water present on the surface of these roats.
= e o R T e et e 31. (d) Potato is modification of underground stermn.

i T~ ———— 33, (d) These rools hang in the air and possess velamen or
= - —————— spongy tissue for absorbing moisture directly from
Root atmosphere. The epiphytic roots are devoid of root
e hairs and root caps.
2. [(0) In plants growing in salty marshes some branches of tap 35. (d) Some aquatic and saprophytic anglosperms have no

root  grow wvertically upwards into the alr from
horizontally secondary roots. These rocis are called
pneumatophores.

roots. In aguatic insectiverous plant-Utricularia,
some leaves are finely dissected and camy on
function of roots,
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36, (d) Many roots can develop adventitious buds and

38.

a9.

41.

42.

43.

46.

417,

48.

49.

62.

{d)

(d)

{c)
(d)

(d)

(4]

(d)

(b}

(d)

(d)

R -

take
part n vegetative propagation, e.g., Dahlia, Dalbergla,
They are laterally compressed herizontal roots which
travel along the ground for some distance and provide
extra mechanical support, e.g., Flous elastico.

Prop roots of Banyan tree helped it spread in an area of
200 acre in Indian Botanic Garden, Sibpur, Harwrach.
This single Banyan tree had 1600 prop roats.

Such roats are found in plants growing in mangroves or
saline swamps near the sea shore.

The regien of fastest growth is behind the root tip. It is
4-8 mm long portian behind the tip. Here cells elongate
rapidly due to vacuolisation,

Prop or pillar or columnar roots : They are pillar-like
roots which give extra mechanical support to heavy
stem branches, e g., Banyan tree.

In Pothos armatus, Acanthorhiza and Iriartea, some
adventitious roots from the base of stem become hard,
pointed and thomn like. Those roots are called root-
thorns.

Halophytes or mangroves like  Rhizophora,
Raxburghlana, Sonneretia efc.,, have pneumatophores
and vivipary.

Mango, ginger is a modification of adventitious roots.
These roofs become swollen at their tips due fio
accumulation of food.

The roots where adventitious roots become swollen to
store food. Fasiculated root s a type of storage root.
e.g., Dohlia, Ruellla, Asporagus efc.

Floating rools are white spongy and arise from node
and stem store alr. They help in floatation as well as in
breathing also, e.g., Jussigea.

Many aquatic plants possess elongated loose cap lihe

covering over their tips. They are called root pockets,
e.g., Water Hyacinth (Eickhornia).

i o 8l s

1.

7.

{b)

(a)

(b)

{d)

{b)

(b}

Stem

[ e

Corm is an underground modification of main stem and
stores food materials and becomes tuberous. Buds
present externally corms give rise fo new aerial shoots
and new corms.

Bulbils are fleshy vegetative buds which store food and
take part in vegetative propagation. Bulbils of Agave
germinate which still on inflorescence and thus show
viviparny.

Cladode are somewhat similar to phylloclade with the
difference that cladode may by made up of only one
internode, e.g., Asporogus (Satavar) or two infernodes
e.q., Ruscus.

Accessary buds borne at the leaf bases. They are two
types : (i) Collateral buds present on the side of axillary
bud, g, lilies (i) Superposed buds present above the
axillary bud e.g., Anistolochia.

Thotns are actually modified axillary buds or terminal
buds and they possess vascular supply.

Sweet potato, Carrot - Edible root.

Potato — Edible underground stem.

12.

15.

16.

18.
19.

20.

23.
24,

25.

26.

27,

30.

3.

33.
34,

36.

39.

42.

{a)

{a)

{a)
(a)

{a

(a)

c)

(d)

{a)

Pedice! or floral stalks of Artabotrys produces a curved
hook (which are modification of infiorescence axis) to
help the plant in climbing.

Phylloclades are modification of stem. These are green
fleshy leaf like structure having nodes and Internodes.
Stem performs the function of photosynithesis.

In bulb the stem is highly reduced and can be seen only
as a disc like structure. On this disc are present numerous
fleshy scaly leaves covering a central terminal bud. Both
the disc and scaly leaves collectively are called bulb.
Potato is {underground) stem because on the surface of
patato many axillary buds or eyes are formed which are
capahle of growing Into new plant.

A special type of rhizome which grows vertically s
called root stock, for example, Alocasia indlca and Musa
paradisioca (Banana).

Opuntla - Phylloclade

Cabbage represents the largest apical bud. It is a
vegetative bud and stores food.

Onion — Bulb — underground stem, Ginger — Rhizome
Chlamydomonas — Zoospore.

Axillary buds developlng at nodes/notch/eyes

The entire bulb is covered by peripheral dry
membranous leaf bases called tunics,

Prickles are superficial (exogenous arigin) outgrowths in
any part of stem, branch, leaf and do not have vascular
supply. Thorns are modified stem and differ from spines
and prickles for example, Bougainuillea, Carissa and
Duranta.

Sucker Is a sub aerlal branch that arises from the main
stem. Initially it grows horizontally below the soil surface
and later grow obliquely upward. They are shorter and
stouter than the runners, e.g, Mentha arvensis and
Chrysanthemum.

In some weak stemmed plants, the axillary bud or
terminal bud may modify to form tendrils which are
specially called stem tendrls for eg, Fassiflora,
Atiganon, Vills elc,

Raat stock rthizome Is oblique or vertical with tip almest
reaching the soil surface,

Ginger (Zingiber officinale) Is an example of
underground modifications of stem (rhizome]) which has
nodes and internodes.

Colocasia is an example of corm.

The axillary bud or terminal bud may modify to form
tendrils which are speclally called stem tendrils e.g,
Fassifiora.

The rhizomes are perennial vegetatively
propagating structures and stores food materials and
appear tuberous e g., Ginger, Turmeric etc.

Vegetative buds or floral buds modify into a swollen
structure called bulbils or bulblets. It separates from the
parent plant and glves rise to a new plant Le, It s an
vegetative reproduction, e.g., Agove, Oxalis elc.

In onian food stored in leaf base Is glucose.

and
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45, (a) Twiners are weak stemmed plants where the slem coils
or twines around an upright support. Direction of
coiling around the support is specific and genetically
determined. The ceiling is due to nutation.

46. (b) Multicellular hairs is the characieristic of stem.

47. (b) Potato is a modification of stem and sweet potato is a
modification of root.

49. (d} They store food material in the basal portion and
formed new corms e.q., Colocasia, Alocasia.

51, (b} Phylloclade is a modification of stemn because the stem

modifies into green fleshy leal like structure having
distinet nodes and internodes.

Leaf _

Leaf Is a thin flattened out growth of the plant arising
from the node of the stem and having a bud in its axil.

The leaves having even number of leaflets are termed
as paripinnate, e.g,, Cassia, Tamarind etc.

In arasses and many monocots, the leal base is broad
and surrounds the slem as an enwvelope, such a leaf
base is called sheathing leaf base. An additional
outgrowth Is present between leaf base and lamina. It is
called ligule. e.g., Grasses.

Victorla regia an aquatic plant with floating leaves,
Which are 4 meters in radius and diameter 1.5-1.8 m.
These are the largest leaves in plant kingdom.

Parallel venation is the characteristic feature of
monocotyledons. Exceptionally few dicots show parallel
venaticn, e.g., Calophyllum and Eryngiurm.

In this type, the primary rachis is divided once and
produce secondary rachis. The leaflets develop on the
secondary rachis. e.g., Mimoso pudica (Mimosoideae),
The leaves are modified into slender wire and colled
structures called leaf tendrils. The tendril may be formed
by entire leaf e.g., Lathyrus aphaca (Wildpea).

Terminal leaflets modifies into tendril. eg., Lathyrus
odoratus (Sweet pea).

The stipules are the small lateral appendages present on
either side of the leaf base. Bud scales stipules are scaly
which protect the leaf buds by surrounding them, e.g.,
Flcus, Artocarpus, Banyan elc.

The unipinnate leal with odd number of leallets, The
rachis 15 terminated by single unpaired leaflet. e.g,
Neem, Rose, Murraya,

The leaf having single undivided lamina is called the
simple leaf. e.g., Peepal.

When stipules are thin and modified into wire like
structure these are known as tendrillar, These help in
climbing of plants. e.g, Smilax.

In Onion and garic (underground bulb) scale leaves
store food and become fleshy.

In few plants the petioles are modified into tendrils and
helps the plant climbing e g., Clematis and Tropaeolum.
A leaf Is always borne at the node of stem.

In Utricwlaria (Bladderwort) some of the leaves are
modified to form small bladders (utricles) each of 1-3mm
diameter.

5. (g

6. (d)

7. {b)

B. o

9. (d}

10. (b)

12. (b}

13. (b}

14. (d)

16. (a)

18. [c)

20. (b)

31. (a)
32. (o)

36.

a7.

38.

40,

42,

44,

45,

50.

52,

54.
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66.
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(c)

In this type of venation main veins divide into various
branches and make a net-like structure in the lamina. It
Is found in most of the dicot plants.

The underground stems having central axis, which
grows and develops flower on top are called scape e.g.,
onlon, garlic ete. Pedicel is the stalk of the flower. The
broadened base of fower which lies at the tip of pedicel
is called thalamus or torus.

Circinate ptyxis Is a folding or rolling from apex to base
like spring of walch, e.g., fern leaves,

Green, flattened petioles may be called winged petioles,
e.g, Citrus and Dionaea.

A pointed structure formed by the modification of entire
leaf or part of a leaf is called a spine. Leaf or entire leaf
may be modified into spines. e.g, Opuntlo (axillary
branches are mod#fled into splnes).

The lamina is madified into broad pinkish pitcher of 1
to 10 inches in length.

Because Manglfera (mango) is a dicot plant and
reticulate venation found in dicots.

It is the most familiar and wide spread type of compound
leaf in which the rachis is elangated and bears two rows
of simple or divided leaflets. The leaflets arranged alternately
or in pairs along with the rachis.

Multifaliate (Digitate] : A palmately compound leaf
having five or more lerminal leaflets, e.g, Bombax
malabarica,  Cleome  uviscosn,  Gynandropsis
pentaphylla etc.

In parallel venation (striate venation), velns and velnlets
run parallel to each other. Parallel venation ls the
characteristic feature of monocots.

Membranous tubular stipules that ensheath the axillary
bud and a part of internode is called ochraceous stipule.
It is formed by the union of two stipules. eg,
Polygonum and Rumex,

Only one leal is found at each node. The leaves present
at successive nodes altemate with each other. The
arrangement |s said o be alternate or spiral.

Leaf base (Hypopodium) Is the lower most part of the
leal meant for attachment. It acts as a leaf cushion.

A pair of leaves at one node stands at right angle to the
next upper or lower palr so that four vertical rows are
formed on the stem. egq, Calotropis, Zinnla, Tulsi,
Quisqualls,

In some plants leaves are modified into pointed spines
which are known as leaf spines. These protect the plant
from grazing animals and reduce the rate of
transpiration in xerophytic plants,

Inflorescence

e i

(d)

(a)

Capitulum (Head) : It is a characteristic of compositae
(Asteraceae). Penduncle is flattened to form receptacle
that bears centripetally amanged small sessile flowers
called florets surrounded by involucre of bracts. eg.,
Marigold, Sunflower,

Flowers are arranged in acropetal successian, i.e., older

flowers are towards the base and younger ones are
towards the apex of the peduncle.
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9.

12,
14.

15.

18.

21.

25.

26.

27.

29,

{d) Catkin (Amentum) 5 a compact pendent unisexual

(a)
{d)

(e)

(c)

(d)

{b)

(d}

(c)

(b}

(a)

(d)

spike in which peduncle is thin and weak. eg, Morus
[Mulberry), Populus (Poplar), Acolupha (Cats tail), Sofix
(Willow), Betula (Birch).

The florels are surrounded by an Involucre of bracts,
Hupanthedium is a special type of inflorescence formed
by the condensation of main axis into a cup or flask-
shaped fleshy receptacle.

Spadix 5 a modification of cathin spike n which the
peduncle is thick and fleshy with upper part sterile
{called appendix) and lower part bearing male, neuter
and female unisexual flower surmounded by a lamge
bract called spathe. e.q., Musa parodisinca,

Spikelet is a compact spike having a few flowers bome
an axis called rachilla and surrounded by two bracts
called glumes. eg, Wheat, Oat, Grass. Each flower or
flaret has at lts base a bract called lemima and a
bracteole complex called palea.

Flower oceurs singly in the axil of a leaf, e.g, China
Rose/ Shoe flower (Hibiscus rosa - Sinensis).

It is a raceme of verticels or {whorls of flowers) bome
on rectangular axis in the axils ol opposite leaves. At
each node there are two verticels. Each whorl consists
of two clusters of 3-9 flowers eg, Ocimum (Tulsi),
Salvia, Leucas.

Corymb (eg, Cauliflower), cathin (Mulberry) and
hypanthedium (Fig) are edible inflorescence

A pendulous splke or spike-lke inflorescence consisting
of small unisexual flowers, e.g., Morus alba (Mulbery),
Salix (Willow).

Mare flowers are pollinated al a time, more fruits are
produced.

Carymb of corymbs inflorescance found in Cauliflower.
Edible Cauliflower (Brossice oleracca var, Botrylis)
represents an undeveloped inflorescence.

Involucre Is whotl of bracts found in capitulum, umbel

-

and eyathium,
. _ Flower

(d)
(a)

(b)

{c)

(c)

Hermaphrodite or perfectbisexual / intersexual /
andromymous [ monodlinous © A flower having both the
essential organs Le., stamens and pistils. e.g., Hibiscus.
The broadened base of flower which lies at the tip of
pedicel Is called torus or thalamus or receptacle.
Synandrous : Stamens are fused in the region of both
there filaments and anthers, e.g., Cucurbita, Luffa.
Flower is highly modified and condensed shoot meant
for sexual reproduction. It is characteristic of
anglospernms

The fused petals form a strap-shaped structure towards
the upper end. A small hairy cuigrowth, the ligule is
present at the junction of the strap and the tube, 24,
ray florets of Hefionthus.

Beauly of Bougainuilleo flower is due to peialoid bract
{Brightly coloured petal like bract).

The flower may be desoribed as complete if it bears all
the floral whorls or floral parts.

10.

11.

12.

13.

14.

19.

23.
24,
26.

27.

28,

30.
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a7

39.

42,

46.
48.
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{h)

{e)

{c)
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(e}

(d)

{a)

(b)
(a)

{b}

{c}

Moncadelphous : Filaments of all the stamens are fused
to form a tube around the gynoedum. Anthers are free.
e.g., China rosa.

When stamens adnate or unite with petals. This
condition is known as epipetalous. eq, Petunia,
Datura.

Imperfect ar unisexual or diclinous : A flower containing
either stamens aor pistils e.q., Luffa. These are of two
types namely staminate which bear the stamens and
pistillate bearing pistils.

It is the third elongated internode between androecium
and gynoecium e.g., Copparis and Gynandropsis.

A plant bearing flowers of both sexes, le., Staminate
and pistillate flowers, eg, Ricinus, Zea mays (maize)
and Cucurbits,

Descending imbricate aestivation in petals are found In
Papilionaceae family.

In Maize, lowers are unisexual but plant is monoecious.
Foliaceous shape of sepals is present in Mussaende.

The bracts found on the rachilla of spikelet are called
glumes. They may be sterile glumes or ferile glumes
(lemma), e.q., Oryza sativa.

In many members of Asteraceae family, the sepals are
modified into hairs called pappus. e.g,, Tridax.

Four free clawed petals arranged In the form of a coss,
e.4., Mustard and Radish.

Lodicules are modified tepals (Perianth). Perianth : 2,
polyphullous, small hyaline membranous antero-lateral
scales called lodicules, hairy or smooth, whitish, inferior
occur in Tritfcum oestivum.

China rese, mustard, brinjal, potato, onion and tulip-
total six plants have superior ovary.

Gram, Arhar, Sunhemp, Moong, Pea and Lupin
belongs to Fabaceae family that bears marginal
placentation.

Ray florets are always unisexual pistillate or neuter in
heterngamous  head inflotescence. In  homogamous
head, these are bisexual,

The terminal receives portion of the style is called the
stigma. It recelves pollen grain during pollination.
Perianth is the collective name of the nonessential fioral
organs if there is no distinction between sepals and
petals,

Thalamus may show inlemodes, between various types
of floral organs anthophore, androphore, gunophore.
This evidence proves that flower is a modified shoot.
Rafflesia is largest flower (1 meter).

Hypomynous fower (hypo = below; guny = ovary).
Thalamus is conical or corvex with gunoecium at top
and ather part below it, ovary is superior and other parts
inferior, e.g., Liliaceae, Malvaceae and Solanacene.
Epigynous flower : Thalamus is hollowed out and fused
with evary. Other floral omgans appear at the top of ovany,
Gynoecium s inferior while other parts are superior.
Gynoecium consisting of two to many free carples,
Each campel forms its own pistil, eg, Renunculus,
Lotus.
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The posterior petal is the innermost. It & being
overlapped on the margins by lateral petals. The lateral
petals are in turn overapped by anterior petals, eg,
Temarindus.

Pappus : (Hairy or feathery sepals) sometimes sepals
are madified into hairy structures which are useful in
dispersal of seeds. e.g., Compositae { Marigold.

Perianth 5 reduced to 2-3 boat shaped membranous
lodicules. Lodicules found in family Gramineae (Poaceae).
When stamens mature earlier than the stigma, it is
known as protandry and the flowers are called
protandrous e.q., Cariander, Jasmine, Sunflower efc.

Filaments of a stamens are fused forming one bundle
and the other bundle is represented by the filament of
the tenth free stamen A, + (9).

Stamens inserted in two whorls : Outer whorl is
opposite to petals, ie, antipetalous. Whereas inner
whorl is alternipetalous e g., Dianthus,

The plants of some species in which flowers are
dimorphic. Thus facilitate cross pollination. Some of
them possess a long style but short stamens and are
known as pin-eyed while others have short style
and long stamens: These are known as thrum-eyed.
e.q., Primrose.
Cocus nucifera belongs to family Arecaceae. In this
family, flower containing either stamens or pistils. The
floral parts are in multiples of three.
The corolla of Hibiscus Is polypetalous and twisted.
Hibiscus is the member of family Malvaceae. Malvaceae
comes under series thalamiflorae of dass polypetalae.
The petals are 5 and free. The aestivation of coralla is
twisted in this family.
Petals are 5, free, and twisted aestivation are fourd in
china rose.
Dalura, mustard and tomato have actinomorphic
flowers.
Tomato — Berry, Orchid seed — no endosperm
formation, Primose — Free central placentation
Owary is hal inferior in perigynous flowers.
Imbricate aestivation — Cassia, qulmohur.
The stamens may be united into one bundle
{monoadeplhous), or two bundles [diadelphous] or
into more than two bundles (polvadelphous).
Radial symmetry is found in flowers like mustard,
Datura, Chilli.

Seeds and Fruits

56. (c
70. (b}
71. (b}
72, (c)
73. (b)
b i S
78. |(a)
80. (d)
82. |(d)
87. lc)
88. (=)
93. (b)
101. (d)
104. (c)
105. (b)
1. id)
3. (b}
4, la)
9. {a)

The orchids seeds (0.004 gm) are smallest in
Anglosperms, These are small, dry and light and can be
carried by wind to over 1000 km.

Seed 5 a ferilized and ripened owule (malure
intequmented megasporangium) found in phanerogams
(spermatophytes).

The main body of the ovule Is covered with one or two
envelopes called inlequments,

Viability of seeds : Ability of seed to have power of
germination over a period of time is called viability. It I
maximurn in Lotus (Nelumbo nuciferali.e., 400-2000 vears.

11.

12.

13.

14.

15.
16,

17.
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20.

21.

25.

29,

30.

31.

(b)
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(c)

(b)

{b)
(b}

{a)
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(a)

e}

(e

{c}

(d}

(b}

{d)

Morpholegical dormancy-embryo is small & under
developed.

The fertilized ovule forms seed. The ovule increases
greatly in size. The inleguments dry up.
Non-endospermic or Exalbuminous seed : Endosperm
is completely consumed by the developing embryo and
the mature seeds are without endosperm. The foad is
stored in cotyledens. e.g., Gram, pea, Bean etc.
Vivipary i garmination of seeds within fruit (in situ)
while attached to the parent plant. Hypoeotyl elongates
and pushes the radicle but the seed and fruit hangs like
Damocle's sword from the tree, It is found In mangroves
(e.g., Rhizophora, Sonneratia).

Rhizophora is a mangrove plant and vivipary is found in it.
The mesocarp is thick, feshy, juicy and edible part in
Mangifera {Mangs)

Berrv type of simple succulent fruits the pericamp
divided into three layers — a thin delicate outer epicarp,
a soft middle mesocarp and an inner laver known as
endocarp. Both endocarp and mesocarp are fleshy. The
slippery, oval, orange, coloured seeds are altached by
stalks to the placenta. e.q., Tomato, Brinjal.

Camyopsis : It is very small diy and one seeded fruit which
develops from a superior monocarpellary ovary. Here the
pericarp is closely fused with seed coat It is the
characteristic of family graminae. e g, Wheat, Maize.

The aggregate fmuits are formed from polycarpellary,
apocarpous ovary of a single flower. e.g, Michellia,
Rubus, Annona.

Caryopsis is one-seeded dny indehiscent fruit developed
from a monocarpellary, unilocular and superior ovary.
e.q., Wheat, Maize, Paddy.

Hesperidium is many chambered and many seeded
fleshy fruit developed from multicarpellary, syncarpous
and superior ovary. The epicarp is leathery and
glandular, mesocarp is thin and smooth, eg, Lemons
and oranges.

Lomentum is a type of fruit. It is a dry many seeded
fruit which develops from a monocarpellary, superiar,
unilocular ovary with marginal placentation,

The frult of Datura is septicidal eapsule but its
dehiscence s of septifragal nature in which placenta
remains attached in the centre ol undivided frult and
pericarp's segment becomes separated.

The structure present within the seed coat ls called
kernel, Endosperm, embryo and cotyledon are the part
of kemel.

Mechanical scarification (Rupturing of seed coals) by
filling; chipping or machine threshing,

Castor is an endospermic (Albuminous seed). In
albuminous seeds, embryo not  consumed all
endosperm. So it persists in the mature seed . In these
seeds food stored in endosperm. In castor, the
cotyledons come above the surface of the soil into the
air and light due fa the rapid growth and elongation of
the hypocotyls. The cofyledons tum green and finally
dry up and fall off and seediing becomes an
independent plant. It is a type of epigeal germination.



UNTVIREAL i
BODEBEROT L M

Pepu Is a speclal typa uf -bemr, the ep[r.arp and

32. (b)

36. (b
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thalamus form the outer ring of the frult. The mesocarp,
endocarp and placenta are fused to form pulp which is
edible. e.g., Members of cucurbliaceae family.

Water Is of primary Importance In germination. When
seed protoplasm absorb the water, seed resumes
vigourous physiclogical activities, The embryo bursts
through the seed coats. O, Is also necessary for
respiration and other physiological activities,

Simple fruits develop from monocarpellary ovary or
multicarpellary syncarpous ovary.

The pericarp of drupe consists of a thin epicarp (forms
the skin), a fleshy mesocarp (forms the edible part} and
hard and stony endocarp e.g., Cocos nuclfero.

Seeds of some species are edible e.g., Pinus gerardiana
(chilgoza pine). This plant is commaon in dry valley
North West Himalayas and Kashmir.

Sorosls develop from spike, spadix or catkin
Inflorescence. Bracts, perianth and seed become simple
and are used for eating in pine apple and mulberry.

Fig- developed by hypanthodium inflorescence.
pineapple- developed by spike inflorescence.
Mulberry-developed by catkin inflorescence.
Hesperidium is a modification of berry. [t develops from
a polycarpellary syncarpous, superlor ovary with many
seeds.

Mango — seeded fruit

Sterile stamen - staminode

Seeds in grasses — endospermic.

Tomato — Berry, Wheat — Caryopsis, Pea — Lequme,
Seed of garden pea Is ex-albuminous or nen
endospermic.

3. (b}

4. (bl

5. (d)

7.

Dispersal of frults and snads

In lequmes the dry pods split open into bwo valves
which undergo spiral twisting to throw the seeds e.g,
Pea, Abrus.

One or more tufts of hairs attached on seeds constitute
coma e.g., Calotropis. Calotropls is insect pollinated but
dispersed by wind, lis seeds are plumed (hairy). It has
pollinia containing anther to be carried by insects.

The fruits of Clermatis and Naravella possess persistent
hairy styles which help in floating in air.

Autochory (Dispersal by explosion) s self dispersal of
the seeds which occurs when the fuit splits up at
maturity. Such fruits open with force and scatter the
seeds in all directions,

In Ruellia and Justicio (Acanthaceae) the exposed seeds
are thrown away with the help of Jaculators (Jaculator
mechanism). Jaculator is & curved hook at the base of
seed which open with jerk to throw seeds.

In members of the family Asteracese, sepals are
modified into tufts of hairs called pappus. The pappus is
persistant and hence found atlached lo even small,
single seeded fruits. It acts like a parachute that allows
the wind to camy them to great distances.

B, (a)

The fruit and seeds surface possesses sticky glands faor
attaching to the body of animals, eg, Plumbago,
Boerhaoula, Cleome viscosa.

Seed bear hair all around.

The fruit of Asteraceae often possess pappus (persistent
hainy calyx) which functions as a parachute for
dispersal.

The surface of many frults is covered with hooks (e g,
Xanthium, Urena), spines (e a., Tribulus) bunch of stiff
hair or barbs (e.q., Arislidal by means of which they
adhere to the body of animals or dothes of human
beings and they are canded unwairly from one place to
anather.

Fruits of Bignonia are dispersed by birds.

Sticky seeds of Rafflesia are dispersed by elephants,
Human beings and birds are active and useful agent in
distributing these fruits,

The seeds of Moringa (Drumstick), Oroxylon, Cinchona
and Pinus are winged. The dispersal of seeds by wind is
called anemochory,

Seed and fruits possess air cavities to keep them a float
on water eg, spongy seed coat of water lily
{Nymphaea), aril in the seed of water lily help seeds to
float in water by giving buoyancy and fleshy, aril ar a
kind of third intequment s edible part of Litchi,

11. (q)

12, (d]
13. (b)
14. (d)

15. (¢

16. (d)

17. (b) In meny fruits, testa is modified to form wings as in
Cinchona, Oroxylom, Moringa, Suwietenia and
Largerstroemia.

1B. (c¢) Censer mechanism occurs when seeds are dispersed
from small pores in the fruils by swinging in alr. e.g,

Papaveraceae (Poppy), Aristolochia and Aconitum.

_Taxonomy of Anglospermic plants

1. {b} Floral formula of Allium cepa (onion).

(a) Fabaceae commonly called Legume famlly; 4™ largest
and 2™ most valuable family. It has a 600 genera.
Poaceae commonly called cereal / grass family; 3©
largest family but Indian flora, they constitute the largest
family (620 genera).

Family cucurbitaceae belongs series calycifiorae (sepals
are fused or free, ovary is usually inferior) and order
passiflorales.

Touch me not (Mimosa pudica) belongs to sub family
mimosoideae. [t comes under Papilionatae (fabaceas).
Lillaceae commonly called Llly family; belong to
monocotyledons,  Perdanth  (calyx  and  corolla
undifferentiated), biseriate (2- whorled} and petaloid.
Compositae (Asteraceae) is the largest family of plant
kingdom, represented by 950 genera and 20000
species, plants mostly herbs stem with Jatex / oil ducls
and most evolved and advanced among dicot.

All stamens of a flower fuse by their filaments to form a
single staminal tube e.g,, family Malvaceae (Hibiscus).
In family Compositae (Asteraceas) 2 stamens,
epipetalous, syngenesious, dithecous, bilobed, introse,
filament free.

3. (d)

q, (c)

5. (b

B. (c

9, {d}

11. (a)
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Cajonus cajon (Pigeon pea [ Red gram / Arhar) beiong

to family Leguminosae (fabaceae).

Poaceae (Gramineag) is the 3* largest but economically
most valuable family as it provides cereals and millets.
Carthamus tinctorius (safflower) belongs to family
Asteraceae. [t vield Safflower / Kusum oil containing
73% PUFA (Paly unsaturated faity acids) its good for
heart patients.

Cauliflower s an apical bud belenging to family
Cruciferae (Brassicaceae),

Commonly called mustard family : Plants predominantly
hetbs and sulphur smelling being rich in sulphur rich
glucosides like sinigrin and hence are pungent.

Family Asteraceae belongs to subclass — Gamopetalae
{The petals are fused, stamens are epipetalous, carpel
may be sSWYncarpous or EPDCBI'PGU.S} and series —
Inferae (ovary is inferior and stamen usually equal to
petal lobes).

Axile placentation : In a multicarpellary syncarpous
qunoecium the fusing margins grow Inwards to meet in
the center of the ovary to form an axis thus making the
ovary multilocular. The ovules are borne on the central
axis. e.g, Family Solanaceae and Liliaceae.

In Fabaceous (Papilionacecus| corolla has petals 5,
polvpetalous, the posterior petal is largest (standard)
and two laterals are wing and inner two anterior are
fused to form a boat shaped structure called keel or
carina,

Eleusine coracana (Finger millet/Ragi) is hardest millet
and its grains are free from pericarp.

Placentation parietal but bilocular due to false septum
or replum in Brassica campesteris.

Anterior petals are fused to form a boalshaped
structure called keel or carina.

Sepals 4, polysepalous, arranged in two whorls, outer of
antero-posterior sepals and inner of lateral sepals,
lateral sepals generally saccate or pouched at the base,
green or petaloid, inferior,

Commonly called sunflower, lamgest family of plant
kingdom, represented by 950 genera and 20000 species.
Allium sativum (garlic), Allium cepalonion) and Aloe
vera belongs to family Liliaceae.

Allium cepa belongs fo monocot family - Liliaceae,
when remalning three are dicot.

Corm of Colchicum autumnale is source of an alkaloid
colchicine used to induce polyploidy

Porthenium  hysterophorus (carrot grass (| congress
grass), a most nasty weed, came into India from USA
during congress rule in 1950's along with wheat.
Epipetalous (Epiphyllous) | Stamens adnate with tepals.
Syngenesious {synantherous) : Anthers fused, filaments
free in a flower.

Cereals are one seeded fruit called carvopsis. They are
rich in carbohydrate, poor in lysine and truptophan.
Cereals comes under family Poaceae,

Cajanus cafan is lequminous plant belongs to family
Lequminosae. It has root nodules by which they can fix
atmospheric nitrogen.

47.
56,
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All pulses belong to family Fabaneae Tth family Is
known for protein rich pulses,

Flower of family Solanaceae Is bracteate or ebracteate,
pedicellate, complete, hermaphrodite, actinomorphic,
pentamerous, hypoaynous,

Bracteoles modily into palea.

Petals 4, polypetalous, aranged in one whorl and
alternate with sepals, often with long claws and spread
out in the form of a Greek cross. This amangement of
petals is known as cruciform arrangement.

In this type of placentation, the ovary is simple,
unilocular and the owules are amanged along the
margin of the unilocular ovany. The placenta develops
along the ventral suture of the ovary. e.g.,, Pea, Gram.
Pea- Diadelphous

Under- developed, sterile stamens non-functional that
do not produce pollens, e g., Salvla, Cassin,

Parietal Ex. - Mustard

Free central Ex. — Primula and Dianthus
Marginal Ex. - Pea

Axile Ex. - Tomato, lemon, Chinarose
Leguminosae family possess marginal and Cruciferne
possess parietal placentation.

[n Leguminosae ovary s superior.

Tetradymamous condition of stamens is found in
mustard (Brossica campestris) plant of family Cruciferae
(Brassicaceae). In tetradvnamous condition four
stamens remain long and fwo short.

In diadelphous condition, stamens are arranged in two
bundles. Diadelphous stamens are the characteristic
features of family Fabaceae.

Brussiea nigra (Black mustard) eomes under Cruciferae
(Brassicaceae) family.

There are six free stamens, mner four are large and outer
two are small, e.q., Mustard, Iberis (Cruciferae family).

In solanaceae bilocular, axile placentation, ovamy
obliquely placed due to rotation of posterior ovary
towards right side and anterior carpel 1o left side by 45°.
Placentae highly swollen, ovules are maximum per
locule in this family,

On the basis of characters of corclla (symmetry) of
flower, tupe of petals and their fusion and aestivation)
and androecium (No. of amangement), this family is
divided into 3 sub families,

The bacteria (Rhizobium spp.) associated with the root
nodules of hzgumes ix almasph eric mlmgﬂn
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In plants like Arceuthobium, HRafflesiz, Sapria,
Podostemon, shoot develops for llowering otherwise
roats form main part of the plant.

Aggregate of small berries, e.g., Custard apple. Apical
parts of berries fuse with each other to form a
comman rind.

Onion - Bulb - Underground stem-Imbricate aestivation-
Axile placentation - Member of Liliaceae.
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Cladodes {Cladophylls) : They are green photosynthetic
sterns of limited growth (generally one internode only)
with leaves reduced to scales or modified into spines,
e.g., Rusous, Asparagus.

Some plants never open to ensure complete sell-
pollination. This condition s called cleistogamy e.g,,
Commelina bengalensis, Oxualis, Viola, etc. The
cleistogamous flower are bisexual small, inconspicious,
colourless and do not secrete nectar.

Bulblls are fleshy buds produced in the axil of foliage
leaves in place of axillary buds. In century plant {Agave
sp.) the floral buds are modified into bulbils which grow
into new plants when shed from the mother plant.

Descending imbricate or Vexillary aestivation : The
posterior large standard petals overlaps the lateral petals
called wings or alae on the margins while the lateral
wings overlap the anterior keel or carlnal petals, eg.,
Pea, Gram.

Apocarpous : Gynoecium consisiing of two to many
[ree carpels. Each carpel forms its own pistis, eg,
Ronunculus.

Mother axis : The shoot on which the flower is borne is
called mother axis. The side of the mother axis Is
always posterior while the side of the bract is anlerior,
Stylopodium : Swollen base of style in Umbelliferae
|Apiaceas).

In Malvaceae/cotton anther single-lobed, 2 chambered
{bisporangiate), connectlve is absent. Filament is
attached to the base of the anther.

Hairy styles : The [rults of Clematis possess persistent
hairy styles which help in floating in air.

In several species, of Australian Acocin (eg,
A, melanoxylon, A. auriculiformis), the petiole and part
of rachis expands to form phyllode. Phyllodes are
vertical, have fewer stomata and therefore, lose less
water in transpiration.

Stigma feathery or papillate. Silken threads of Maize are
very long stigmas but some authors regard them as long
styles bearing equally long stigmas in the apical region.
Diadelphous : The filaments are united fomming two
bundles, e.g., in Lathurus (sweet pea), Pisum (edible pea)
there are 10 stamens; filaments of 9 samens are fused
forming one bundie and the other bundle is represented
by the filament of the tenth free siamen (A, + (3)).
Composite fruits ; These fruits are developed from the
complete inflorescence and are known as Infructescence.
These are of 2 types:

{1} Sorasis {2) Syconus or Syconium
Tetradynamous : There are six free stamens, inner four are

large and outer two are small, g, Brassica (mustard).
Assertion and Reason

_,'E}

Root is typically a non green underground cylindrical
structure forming the descending axis of the plant which
gives rise to endogenous branches and does not possess
nodes, leaves or buds. Presence of nodes and internode
is the characteristic feature of stems.
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(b) The root cap protects the root meristern from Ffriction of
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the sail particles. In this process, its outer cells are
continuously peeled off and replaced by new cells
formed from roct meristem. In floating aguatic plants
the rool apices possess finger glove-like coverings called
root pockets instead of root cap.

Root pockets are found in floating aquatic plants. They
act as balancers. They are structurally similar to root
caps but differ from them in the fact that the damaged
root pockets are not regenerated.

Root hair zone s 1-6 cm in length. The root hairs
Increase the exposed surface of the root for absorption
of water and minerals.

Suconous fruit  develops from  hypanthodium
inflorescene in which 3 types of flowers are found Le.,
male, female and sterile gall flowers. Male flowers and
gall flowers cannot develop into fruits. So in syconous
type of frult, the achences formed are fewer than the
total number of flowers in the inflorescence.

G. herbaceum belongs to family-Malvaceae. Taxonomic
hierarchy is the system by which various taxonomic
categories are arranged in a proper descending order.
The ascending taxonomic hierarchy shows that a taxon
belongs to a number of taxa and its placement in
progressively higher groups.

Deep feeder tap root systern has an elongated tap root
which penetrates the deeper lavers of the soil. It is
mostly met in trees. Deep feeder tap root is also called
racemose tap root system, In surface feeders the tap
root does not elongate very much. The secondary rocts
spread to a greater extent. Such a system is also named
as cumase fap ool system.

Coconut require the hot and wet climate hence It is
grown in coastal areas. It is widely grown in coastal and
deliic regions of tropical and subtropical countries.
Coconut frult show hydrochory ie, the dispersal takes
place through water medium. Being the habitat of coastal
area the fruit is so adapted that it can float and dispersed
over thousand of kilometers befare losing viability.

The fleshy roots are thickened like the palm of human
hand. They similarly possess finger like outgrowth, eg.,
Orchis. They are Palmate roots. Fasciculated feshy roots
are the swollen roots or root tubers cecurring in clusters.
Moniliform or beaded roots are swollen at regular
intervals like beads of a nechlace. Hence the roots has
the appearance of necklace. Such roots are found In
Discorealata, Momordica charauter etc.

Assimilatory roots are green roots (s they contain
chlorophy!l) which are capable of photosynthesis. eg.,
Teeniophyllurn, s a leafless epiphytic orchid with thick
flattened photosymthetic rots,

Epiphytes live on the surface of other plants for shelter and
space only, hence also called space parasites. Epiphytic
roots possess a covering of dead spongy tissue known as
velamen. With the help of velamen, they are able to
ahbsorb water from moist atmesphere, dew and rain.
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Albuminous seeds are those where endosperm s
present, as in maize and castor bean. The endosperm
persists In their seeds. In exalbuminous seeds, the
endosperm is completely. absorbed by the growing
embryvo and the food reserve gels stored in the
cotyledons.

In syngenesious condition when the stamens are united
by their anthers only, the filaments remaining free. In
synandrous, stamens are fused by bath these filaments
as well as anthers,

Stern is usually the above-ground erect ascending pard
of the plant body that develops from the plumule,
gows by means of a terminal bud and shows
distinction of nodes and intemodes. The nodes bear
leaves having axillary buds.

A bud is a condensed immature or embryonic shoot
having a grawing point surrounded by closely placed
immature leaves. The largest bud is cabbage.

According to their nature, buds can be wvegelative,
reproductive and mixed.

In cymose branching the arowth of the main stem is
definite, that is the terminal bud does not continue to
grow, bul lower down, the main stern produces ane or
more lateral branches which grow mare vigorously than
the terminal one. In some plants the terminal bud gets
modified into a flower, tendril, thom etc.

Ginger is horizontal in position and generally branched
and producing aerial leaves or shools aboveground and
adventitious roots on lower side in favourable season.
Thus shoot growth Is nol effected by gravity,

Many fruils are provided with hooks, barbs, spines,
bristles, stiff hairs etc., on their surface by means of
which they adhere to the body of woolly animals as well
25 to the clothing of mankind and are often carried by
them to distant places. The animals are forced to carry
such fruits and seeds, e.g., lorced zoocherny:

Human travellers have always taken plants from one
area to another. Potato was brought from New Werld
by the Portuguese. Many economically important crops
and plants such as maize, tobacoo, groundnut, chillies,
tea, cabbage, cauliflower, rubber etc. are dispersed by
man, as they have been introduced ta new areas from
their original home. However, many weeds are also
dispersed alongwith useful plants.

The pericarp of drupe is differentiated into epicarp,
mesocarp and endocarp. Endocarp i stony. Hence
drupes are also called stone frults. Coconut called
fibrous drupe due to fibrous mesocarp, possesses edible
endosperm. Among drupes, the mango has edible
mesocarp, cherry, peach, plum and Zizyphus have
edible epicarp and mesocarp,

The pedicles or floral stacks of Artabotrys are modified
into stiff curved thoms or hools for helping in dimbing.
In Antigonon the flowers occur in bunches in the axils of
scale leave on the floral shool. The upper floral buds
develop into tendrils instead of forming flowers,
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Prickles are superficial oulgrowths of stem or leaves
which do not possess a vascular cylinder. They can be
eastly pulled off. Bristles are stiff hair which become
thickened due to deposition of silica or calcium
carbonate.

Caryopsis Is a superior achenial fruit where testa and
pericarp are inseparably fused, eg., wheal, maize
etc. Achenial fruits are single seeded indehiscent dry
and simple fruils. The pericarp s dry and
undifferentiated. The pericarp of wheat is thus dry
and it is fused with testa.

Leaf is a green, dissimilar exogenous lateral outgrowth
which is bome on the node of a stem or iis branch and
Is specialised to perform pholosynthesis. All the green
leaves of a plant are collectively called foliage.
Phyllotasy is the arrangement of leaves on the stem or
its branches.

Achenial fniits are single seeded indehiscent drv and
simple fruits. The pericarp is dry and undifferentiated.
Capsular fruits are many seeded dry and simple fruits in
which the pericarp splits open {o expose the seeds.

In spiral arangement, each node bears a leaf and the
leaves of the adjacent nodes roughly lie towards the
opposite sides. In opposite arrangement; two leaves are
borne on the opposite sides of a single node. When
three or more leaves develop on the nodes, they form
whorled arrangement.

A leal having a single or undivided lamina is called
simple leal. The lamina can have different types of
incisions, which may reach upto half (-fid}, more than
half (-parlite) or near the base or midrib (-sect).
Depending upon the pinnate or palmale venation, the

incisions are known as pinnatifid  palmatifid,
pinnatipartite, palmatipartite,  pinnatisect  and
palmatisect.

The palmate compound leaf is one in which the petiole
bears leaflets al the tip llke the fingers of the palm.,
Ciirus Is actually a palmate compound leal where the
two lateral leaflets have been suppressed and only the
central leallet is functional. Such a palmate compound
leaf, with one functional leaflet is called unifoliate
compound leaf.

The pelinle, rachis and the stalks of the leaflets in
Clematis: are sensitive to contact and can coll around
the support to help the plant in elimbing. In whole leaf
tendril, the whole leal is modified into a tendril for
climbing, The leaf apices of Glorosa superba are
greatly elongated to function like the tendrils.

Fricldes are defensive organs of plants but prickles being
usually curved are commaonly used for dimbing. They
are superficlal outgrowths of stem or leaves which do
not possess a vascular cylinder,

Samara is an achenial fruit having winged pericarp, e.g.
Umus (Elm). Achenial fruits are single seeded
indehiscent dry and simple fruits. Achenial winged fruits
are called samaroid if the wings develop from places
other than pericarp, €4, sepals in Shorea.

Phyllodes do not bear leaves, branches, flowers, etc.
In Parkinsonia oculeata, the rachis ends In a spine.
Rachis branches are elongated, flattened and green to
furiction as phyllodes. They bear small leaflets which
fall off very easily.
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Persistent sepals are called accrescent it they grow along
with the fruit (i.e., Physalis). Thev {persistent sepals) are
marcescent when they assume a dried up form before
being shed, i.e., Guava,

A flower s regarded as complete if it has all the four
floral whors, Le, calyx, corclla, androecium and
gvnoecium. If any of these whorl in missing the flower is
described as incomplete. An incomplete flower can
either be perfect, having male as well as female sex
organs or imperfect with either of the sexes missing.
When both the essential organs are absent, the flower is
spoken as neuter.

Hypanthodium has a flask — shaped fleshy receptacle
which possesses a narmow canal and a terminal pore at one
end. Internally the receptade bears male flowers towards
the pole and female flowers towards the pole and female
flowers towards the base. Sterile, neuter or gall flowers
occur in between the two groups.

Heterophylly is met within many aquatic plants,
particularly in those growing in shallow munning water.
Here the foating or aerial leaves and the submerged
leaves are of different Mnds; the former are generally
broad, more or less fully expanded and undivided or
merely lobed: while the latter are narmow, ribban-shaped,
linear or much dissecied. Examples are Sagittaria,
Ranunculus aquatilis, Limnophila heterophylia.

In caducous, leaves fall down soon after their
appearance, €., Opuntia. In deciduous almost all
leaves fall off almost simultaneously at the end of
growing season. The phenomenon is called leal fall,
e.g., Mulberry, Paplar. In Euphorbia royleana the leaves
are drought deciduous,

When the leaf is more or less cylindrical and directed
upwards or downwards, as in onion such leaf is called
centric leaf. A centric leaf is equally illuminated on all
sides and, therefore, it is evenly green. Centric leaves of
onion Is aerial. It is underground scale leaves of bulb
which store food.

China-rose has free lateral stipules and rose bears
adnale stipules, Free lateral stipules are free stipules,
usually small and green in colour, borne on the two
sides of the leaf-base. Adnate stipules are two laleral
stipules that grow along the peliole upto a certain
height, adhering to it and making it somewhat winged
in appearance.

Cymose inflorescence is the name of determinate or
definite inflorescence in which the tip of the main axis
terminates in a flower and further growth continues by
one more lateral branches which also behave like the
main axis.

Verticillaster is a special form of cymase Inflorescence.
The first axis ends in a flower, it bears two lateral
branches, each ending In a flower, succeeding lateral
branches are produced in an alternating manner.

42, (a) Leaves of a number of plants develop or possess
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adventitious buds for vegetative propagation, eg.,
Bruophyllum. Begonia leaf develops buds only when
the leaf is injured or detached.

Walking fems (e.g., Adiontum caudatum) reproduce
vegetatively by their leaf-tips. Leaves bow down to the
ground, their tip strikes roots and forms a bud which
grows into a new plant.

In corymb, the main axis is shortened and lower flowers
have much longer stalls or pedicels than the upper ones
so that all the flowers are brought more or less to the
same level. Carymb inflorescence is found in Cassia sp.
The spadix contains a lange green or coloured bract called
spathe. For example, in banana and aroids, the brightly
coloured spathe attracts insedts to facilitate pollination.

In racemose head, the main axis or receptacde is
suppressed, becoming almost flat. It bears a mass of
small sessile flowers (florets) on its surface, with ane or
more whorls of bracts at the base forming an involucre.
The florets are amanged in a centripetal fashion, le,
vounger towards the cenire and older towards the
periphery. The advantages of this kind of inflorescence are
that the head as a whole becomes more showy and
attractive and the florets being close together, one or a few
insects can pollinate maost of them within a short time.

In cymose inflorescence, the main axis ends in a flower
and similarly the lateral axis also ends in a flower. Thus
the growth of each axis is checked. In cymase
inflorescence, the terminal flower is always clder and
opens earlier than the |ateral ones, Le, the order of
opening of flowers is centrifugal.

Compound umbel is branched umbel, where several
small or daughter umbels arise from a common paint
in an umbellate fashion. A whorl of brads, called
involucre is present at the base of the daughter umbels

are called involucels.

Cyathium is a special kind of inflorescence found in
Euphorbia, |.e., Poinsettia and Euphorbia,

In cyathium there is a cup — shaped involucre, often
provided with nectar — secreting glands. The invalucre
encloses a single female flower in the centre, seated on
a comparatively long stalk and a number of male
flowers around this, seated on short slender stalks.
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A plant which lives for a few davs is called [Odisha JEE 2004]

{a] Annual (b) Perennial
{c) Biennial {d) Ephemeral
Perianth in the spikelet of jawar is represented by

[MHCET 2004]
(a) Lodicules {b) Sepals and petals
(c) Glumes id) Lemma and palea
Heterostyly s show by [MHCET 2004]
{a) Primula ib) Mirabilis
(e) Helignthus (d) China rose
Which is odd cne IMHCET 20041
(a) China rose (b) Make
le) Mango (d) Sunflower

Bicarpellany syncarpous gunoeciim, parietal placentation,
tetradynamous stamens and siliqua fruit are characteristic

features of family [CBSE PMT 1992;
APMEE 1993; RPMT 1994, 95; CPMT 1998]

{a) Cucurbilacese (b) Cruciferae

(c) Compositae (d] Solanaceae

What name has been assigned lo the genus produced by a
cross between cabbage and radish [BHU 2004]
(a) Secale (b} Bursa pastoris

(e} Lysogenicophyl! (d) Raphano brassica

The condition where filaments and anthers are fused

throughout the entire length is |Odisha JEE 2004]
(a) Synandrous (b} Gynadrous
{c) Protandrous (d) Symgenesius

In a seed of maize, scutellum is considered as cotyledon
because it [AIEEE Pharmacy 2004]
(a) Protects the embryo

(b] Contains food for the embrvo

(c) Absorhs food materials and supplies them to the embryo
(d) Convers itsell into a monocot leaf

Ephemerals are drought [Odisha JEE 2009]
{a] Loving (b} Enduring
(c) Escaping {d) Resistant
In @ monoecious plant [DUMET 2009]

{al Male and female sex organs are on different individuals
{b) Male and female gametes are of two morpheolegically
distinct tupes

() Male and female sex organs are on the same individual

id) All the stamens are fused to form ane unit.

Viral infection is usually absent in [MP PMT 2009]

ta) Phloem cells (k) Xylem cells

ic) Pith cells (d) Apical meristemn

Transparent hairs on cathins and caterpillars function to
[Odisha JEE 2008]

{a) Trap heat (b} Trap moisture

{¢] Refect light {d) Drink water

In coconut fruit, the hard shell is [MP PMT 2010]

(@} Endocarp

ib) Fused structure of mesocarp and endocarp

(e} Fused structure of epicarp and mesocarp

(d] Epicarp

14.

15.

16,
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Ginger multiplies vegetatively by

(a) Tuber (b)Y Com

() Sucker {d) Rhizome

The floral formula for Malvaceae s

(a) @ f Epian Kis Cey Ay Gy

(b) ® O Eplay K G A Gy

(c) & o Epigy Ky GAn Gis)

d) @ gEF":.w} K E'{.:TAM 9_:3_—:1

A monecot showing reticulate venation Is

(a) Bombusa (b) Smilax

(c) Callaphyllum (d) Girkgo

Chief feature of family Brassicaceae/Cruciferae is presence of
[APMEE 1994; BHU 2002]

ja) Latex (b} Pectin

ic) Alkaloids {d) Myrosin enzyme

In Gloriosa (Glory lily) the tendril is formed from

(a) Stpule b} Leaf apex

{c) Axillany bud {d) Leaf

Select the wrong statement [NCERT; Kerala PMT 2007])

{a) Persistent calyx is seen in Solanaceoe

{b) Flowers are hypogunous in Asteraceae

(c) Santonin is obtained from Artemisia

(d} In poaceae, perianth is represented by membranous
scales called lodicules

(e} Parietal placentation is characteristic of Brossicoceoe

Lamest inflorescence is found in

{a) Acaluphao {b) Populus

e} Amorphophallus {d) Cabbage

Choose the correct description depicted by floral diagram
[NCERT; KCET 2002}

[DPMT 2004)

[RPMT 1997]

[APMEE 1995]

{a) United valvate sepals, free twisted petals, free stamens,
unilocular ovary with marginal placenta
United valvate sepale, free imbricate petals, free

stamens, unilocular ovary with axile placenta

(b}
{c) United valvate sepals, free imbricate petals, epipetalous
stamens, unilocular ovary with marginal placenta

(d) United valvate sepals, free imbricate petals, free
stamens, unilocular ovary with marginal placentation
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Which of the fellowing is not a llower
[KCET 1997; BVP 2002]

(b) Lotus

(e} Sunflower (d) Passion flower

Adaptive heteraphylly is found in [MP PMT 2013)

fa) Limnophila heterophylla (b) Alysicarpus heterophyllus

(e} Eucalyptus (d) Jack fruit tree

[nferior avary occurs in [CPMT 1995]

{a) Cruciferas (b) Compositae

e} Malvaceae () Ranunculaceae

Which of the following are loral characters of Malvaceae

[Kerala PMT 2007)]

{a) Pedicellate, bracteate, hermaphrodite, tetramerous,
actinomorphic, complete and superior ovary

(b) Compound spike, flowers bracteate, bracteolate,
incomplete, bi or unisexual and hypoaynous

(c) Pedicellate, hermaphrodite, zygomarphic, complete and
superior ovary

(d] Head inflorescence, bracleate, hermaphrodite or
unisexual, actinomorphie, or zygomorphic and inferior
ovary

{¢) Joinied pedicel, bracleate, bracteolate, hermaphrodite,
pentamerous, actinomorphic, complete and superor
ovarny

Coleoptile represents

{a] Covering of radical

{c) Covering of p[umu]e

(a) Rosa

[NCERT; MP PMT 2013}
{h} Covering of cotyleden
(d) Synonym of plumule
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A plant which lives for a few days is called
ephemeral because of a very short growing season.
Such plant are found near deserts or in very cold
countries. e.g., Arabidopsis species have life span of
20-28 days.

Lodicules are two scale like structures that lie at the
base of the ovary of a grass flower including jawar,

In heterostyly condition, stamens, style and stigma are
of different heights, e.g., Primula, Oxalis, Linum ete.
Maize is a monocotyledonous plant where as China
rose, Mango and Sunflower are dicotyledonous plants,
In Cruciferae.

Bicarpellary : Gunoecium consisting of two carpels
fused laterally forming a compound pistil.

Parietal placentation - Ovary is bi to multicarpellary but
unilocular,

Tetradynamous : There are six {ree stamens, inner four
larger and outer two are small,

Siliqua frult : Sillqua is a dry dehiscent fruit develop
from bicarpellary, syncarpous and superior ovary.
Rophanobrassica, Triticale and Bromato are some
intergeneric hybrids, Raphanobrassica (Cabbage) is the
result of distant cross between Haphanus (Radish) and
Brassica (Cabbage).

Actinomorphic, bisexual, epicalyx 3 to 7, calyx 5
gamosepalous, corolla b polupetalous usually adnate at
the base to the staminal fube, Androedum indefinite
stamens, gunoecium pentacarpellary to Indefinite.
SYNCArpous, ovary supetior.

In members of Cruciferae (Brassicaceae), secretory cells
are found which contains myrosin enzyme. This also
accompanies the sulphur containing glucosides which
hydrolyses themn into glucose and isothiocynates (o).
The apex form a tendril called tendrillar, e.g., Gleriosa,
Amorphophallus (simple spadix inflorescence) is largest
inflorescence which 5.5 m long.

Surflower (Helignthus annus) s a  inflorescence
{capitulum). It is a plant of family compositae (Asteraceae).
Basal type of placentation, ovary is bicarpellary,
syncarpous and unilocular and a single ovule is bome at
the base of ovany, e.g, compesitae (Marigold, sunflower)
In family compositae carpels 2, connate, ovany. inferior
and basal placentation.



