Morphology of Flowering Plants

Fibrous root system : In monocots, primary root is short lived and | |o

replaced by alarge number of roots originate from the base of the stem.

Adventitious roots : Roots that arise from parts of plants other than| |,

radicle eg. grass, Monstera and banyan tree.
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(1) INTRODUCTION (4) MODIFICATIONS OF ROOT (5) THE STEM
o Angiosperms show a large diversity in morphology. Possibly the Storage of food o Develops from plumule
variation in different parts are due to the adaptations to various habitats. Tap root— Carrot, turnip o Bearsnodes, intemodes, buds (terminal or axillary).
lo Aplanthas root system and shoot system ) |0 Adventitious root — Sweet potato o Functions:
P 4 Prop root e Spread out branches bearing leaves, flowers, fruits.
. Conduct ter, mi | d phot that
@ THE ROOT Arise from branches to support them ¢ onductswater, minera’s and pholosyninates
Elongation of radicle form primary root eg. Banyan MODIFICATIONS OfFfSTEM .
. ’ o Underground stem: For storage of food, also act as organ o
Eégﬁ:jyarr?lotte?tei::j :ea’:tcerrilort?ts of several orders that are referred to as Stilt root perennation to tide over conditions unfavourable for growth.
T ] ’ ’ ' o Supporting root coming out from lower eg. potato, ginger, turmeric, Colocasia, Zaminkand
& [¥pesofiocts nodes o Tendrils: Axillary bud may modify into tendril, help plants to
o Taprootsystem : e Includes primary root and its branches o eg. Maize sugarcane climb.
o Seen mainly in dicots eg. Mustard Pneumatophore eg. Grapevines and Gourds (Cucumber, Pumpkin,

Watermelon).

o Thorn: Axillary buds modify into woody pointed thorn eg.
Bougainvillea, Citrus

eg. Rhizophora o Flat or cylindrical photosynthetic stem: eg. Opuntia

Root growing vertically upward for oxygen
in plants of swampy area

") (flattened), Euphorbia (cylindrical)

Functions of roots :
o Absorption of water and minerals from soil.
e Provide anchorage to plant parts.
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Thimble like structure
covering root apex

SOME OTHER MODIFICATIONS OF STEM

In mint and jasmine a slender lateral branch arise from base of the main axis and after growing aerially arch
downward and touch the ground.

Aquatic plants like Pistia and Eichhornia have lateral branch with short internodes and each node bear rosette of
leaves and tuft of roots.

In banana, pineapple and Chrysanthemum lateral branches arise from basal and underground stem, grow
horizontally and then come out obliquely upward to form leafy shoots.

Underground stem of grass and strawberry spread to new niches and when older part dies new plants are formed.
Underground storage stem also acts as organ of perrenation

o Storage of reserve food materials. o
o Synthesis of plant growth regulators (PGRs) )
N
(3) REGIONS OF ROOT
.
(

Region of — Some epidermal cells
maturation of this region form root
Root hair—> R hairs

Region of — Cells of this region gradually
elongation differentiate and mature

- } Region of meristematic — Small, thin walled cells

Root cap activity with dense protoplasm
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@ THE LEAF TYPES OF LEAVES
Lateral generally flat structure, develops at node and o SIMPLE LEAF : Lamina is entire or when incised,
bearabudinits axil. incision do not reach midrib
Arise from shoot apical meristem and arranged in , COMPOUND LEAF : Incision of lamina reaches

acropetal order. . . up to the midrib breaking it into leaflets. It is of two
Consist of 3 parts, Leaf base, Petiole and Lamina types

Two lateral small leaf like structures at leaf base, are (i) Pinnately compound-leaflets are present on a

called stipules. : .
Leaf base may expand into sheath like structure coverin GOMMGIUEDIES, 1 EChis. €1 Neom
y eXp 9 (ii) Palmately compound-leaflets are attached at a

stem partially or wholly in monocots. o 4 ; .
Leaf base may become swollen in leguminous plants cog]mon point ie. at the tip of petiole. eg. silk
cotton

called pulvinus.
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I @ THE INFLORESCENCE |
| Reticulate —— Alternate : Single leaf at each o Floweris a modified shoot |
| o Veinlets form —|Venation'—|LEAF|—|Phyllo’(axy node arranged in alternate ) ) o ) |
|| network manner eg. china rose, mustard, Shoot apical meristem modifies into floral meristem ||
| o eg. generally in sunflower o During flowering { |
| dicots | Opposite : Pair of leaves arise Internode do not elongate and axis gets condensed |
t h nod .G i - i i
I | Parallel < | Modifications of leaves | 2;:50 fllg e eg. Guava, o Solitary flower : Shoot t|ptransforr"n§ into afl9wer | |
) P o Arrangement of flowers on floral axis is called inflorescence
I | 0. Veins run parallel Whorled :More than two leaves T ior t | I
[ toeach other arise at each node eg.Alstonia wo majlor ypes [
| o eg.mostmonocots * * |
! | . v Racemose Cymose | |
I Spines eg. Cacti (for defence) o Main axis continues to grow o Main axis terminates into a flower |
| Tendril In Australian Acacia Fleshy leaves for For traping insect eg. (limited growth) |
| eg.Pea  petiole expands and storage eg. Onion, venus-fly trap, pitcher plant | ,  Flowers borne laterally in acropetal succession o Flowers borne in basipetal succession |
| | g become photosynthatic Garlic (insectivorous plant) )N | |
N
( R PARTS OF A FLOWER
I l @ THE FLOWER (REPRODUCTIVE UNIT) ‘ | l I
| Flower can be divided into two equal halves in Flower can be divided into two similar halves + + + + |
|| any plane passing through centre eg. chilli, only in one particular vertical plane eg. Pea, CALYX COROLLA ANDROECIUM GYNOECIUM |I
| mustard, Datura bean Cassia, gulmohur o Outermost whorl o Members called o Composed of stamens o Made of one or more |
| - - - —L o Members called sepal petals o Stamens consist of filament  carpels |
| Actinomorphic (Radial symmetry) | |Zygomorph|c (Bilateral symmetry) o Protect flowerin bud © Brightly coloured +anther o Carpel consist of stigma |
| f ? stage MAY BE o Each anther is bilobed and  Style and ovary |
| | o Generally green o Gamopetatous each lobe has two chambers o Each ovary Ibearsttonr(? g | |
tal united) o Sterile stamen— Staminode or more ovules attache
' —s t ) MAY BE (pe °s &t
I | Flower either - Trimerous - Floral appendages are o Gamosepalous o Polypetalous o Malereproductive part tc:aa(:élg:acushlon flke | I
| have androecium multiple of 3 (sepals united) (petals free) P o ; I
| or carpels B Polysepalous,(sspels o Carpels may be free, |
| FLOWER Tetramerous - Floral appendages are freey) p P f(?:ec)aéfﬂﬁi e(ﬁg- lotus, |
multiple of 4 ‘
| | Flower have both Types ; syncarpous (tomatto, [ |
v mustar
| | stamens and carpels Pentamerous — Flolrtalll Iappfegdages are® |0 When calyx and corolla are not distinct termed as perianth (unit tepal) eg. lily. | |
multiple o Aestivation :
| | ¢ ¢ ¢ o Mode of arrangement of sepals or petals in floral bud w.r.t. other members of the same whorl. I |
| | Hypogynous Epigynous TYIPES | |
| | o Gynoecium occupies o Gynoecium situated in o Margin of thalamus grows v v v v | |
[ highest position, other centre, other parts located upward enclosing ovary VALVATE TWISTED IMBRICATE VEXILLARY [
| parts 5."'3 situated below it. attherim ofthallamus Sv?mp!?teé}tlhgpd gg; f;rsizg o Sepale/petals in a o One margin of the o Margins of sepals or o Five petals, one largest |
| o Superiorovary o Ovary halfinferior ’ p whorl just touch one appendage overlaps petals overlap one (standard) overlaps two I
| . above the ovary. . |
| Eg.BMC —*Chinarose Eg.2PR— Rose S another at the margin ~ the nextone and soon.  anotherbutnotinany  lateral petals (wings) |
| o Ovaryinferior : : ; , . - which in turn overlap two |
Mustard without overlapping o eg. china rose, lady's particular direction. '
ustar Peach Eg. Guava, Cucumber and : ! ) smallest anterior petals
| | Brinjal Plum ray florets of sunflower eg. Calotropis. finger, cotton. o eg. Cassia, gulmohur. (keel) | |
[ | AN O eg.Pea,bean | [
—
| | o A flower is asymmetric (irregular) if it cannot be divided into similar halves by any vertical plane — 27N\ N l |
| passing through the centre. eg.-Canna ( \ ( \ ( ) |
I o Flowers with bracts (reduced leaf) found at the base of pedicle, called bracteate and without bract / \ J \ k\) |
| | called ebracteate. Y | |
8 AN J
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I @) STAMEN (12) PLACENTATION I

| | I I o Arrangement of ovules within the ovary | |

I | Attachment with other floral whorl | | Attachment with each other TYFI’ES | I

I | o Attachment with petals * l * * ¢ * ¢ * | I

| epipetalous (brinjal) ) ) . MARGINAL AXILE PARIETAL FREE CENTRAL BASAL |
| Free o United with each otherin one bundle 5Pl P i i i g 5 Ovules are borne . |

o Attachment with perianth o Placentaformsa o Placenta axial, o Ovules develop on inner wall ‘ o Placenta develops at
| | epiphyllous (iily) { Monadelphous ridge along ventral  ovules attached on  of ovary or on peripheral part. On centralaxisand  the base of ovary and I I
piphy! Y Polyandrous eg. Chinarose suture of ovary and it in a multilocular Ovary is one chambered but ~ Septa are absent a single ovule is

I | o Unitedintwo bundles ovules are borne on  ovary. become two chambered due  €g. Primrose attached to it | I

I . it forming two rows  eg. china rose to false septum Dianthus eg. sunflower marigold. I
| Diadelphous eg. pea tomato, lemon eg. Mustard, Argemone |

| eg.Peain |

| l }X o United in more than two bundles — Polyadelphous > N5 (\ l |
| There may be a variation in the length of filaments within a flower as in Salvia and mustard. — |

I | \s VAY | I

I s |

| I (13) THE FRUIT AND SEED I I

| | OVULE < OO °° » OVARY I |
| I (After fertilization) offoe |

| | o Turnsinto seed °° o° o Ripensinto— | Fruit | |

| | Consists of Consists of | |

! I | |

| [ Seed coat (Testa, tegmen) Embryo May be dry or fleshy | |
| DICOT SEED MONOCOT SEED Divided into | |

| o Contains two cotyledons o Single large shield shaped cotyledon called scutellum |

| | o Usually lack endosperm except castor o Endospermous. In orchid non-endospermic l l l I |
| o Embryo consists of embryonal axis (radicle + plumule) and 2 cotyledons o Incereals seed coatis membranous and generally fused with fruit wall Eplcarp Masacar Endbcarp |

I o Hilumis ascaronthe seed coat. o In maize, endosperm is bulky and stores food. The outer covering of I

| | o Above hilum is a small pore called micropyle endosperm separates the embryo by a proteinaceous layer called \ | |
| o Eo.bean. aram. pea aleurone layer. \& |

I g. ,9 P 2= I
| ) o Fruit formed without fertilization is called |

[ Seed coat Cotyledons Seed coat and fruit-wall Endosperm parthenocarpic fruit. |

I | Aleurone layer o Mango and coconut are drupe type of | |
| Plumule Scutellum fruits, develop from monocarpellary |

| Coleoptile superior ovaries and are one seeded. In |

| | Hiilgrng le Radicle Plumule mango, mesocarp is fleshy edible and in | |
| Py Radicl coconutitis fibrous. Both have hard stony |

adicle
I Coleorhiza endocarp |
I | | J I |
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| @ DESCRIPTION OF SOME IMPORTANT FAMILIES |
| | Character/feature Fabaceae Solanaceae Liliaceae | |
|I Earlier called Papillionoideaea, subfamily of Commonly called potato family Amonocotyledonous family also called lily family ||
Leguminosae
I | o Stem Erector climber Herbaceous, rarely woody solid/hollow, Underground bulbs/corms/rhizome | I
| | hairy/glabrous, underground as in potato | |
I o Leaves Alternate, pinnately compound pulvinate, stipulate,  Alternate, simple, rarely pinnate, reticulate venation Mostly basal, alternate, linear, exstipulate, parallel venation I
| venation reticulate |
| | o Inflorescence Racemose Solitary, axillary or cymose as in Solanum Solitary/cymose, often umbellate clusters | |
[ o Flower Bisexual, zygomorphic Bisexual, actinomorphic Bisexual, actinomorphic |
| o Calyx 5, gamosepalous, valvate/imbricate 5, gamosepalous, persistent, valvate aestivation Perianth: Tepal 6(3 + 3), often united in tube, valvate |
I | aestivation aestivation | I
| o Corolla 5, polypetalous, papilionaceous corolla, 5, gamopetalous, valvate aertivation |
| | vexillary aestivation I |
o Androecium 10, diadelphous, anther dithecus 5, epipetalous 6(3 +3), epitepalous
pitep
|I o Gynoecium Superior ovary, monocarpellary, unilocular, many Bicarpellary, obliquely placed, syncarpous, superior, Tricarpellary, syncarpous, superior ovary, trilocular, axile I|
| ovules, marginal placentation bilocular, placenta swollen, axile placentation, placentation, many ovules |
| many ovules |
I | o Fruitand seed Legume, non-endospermic seed Berry/capsule, endospermous seed Capsule rarely berry, endospermous seeds | |
I Fi ?, |
C ral formula ?' oy, 5?' Sy
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I o Floraldiagram % & % |
| 0 = |
| ~ i |
J
| | f( . . . . . A | |
I ECONOMIC IMPORTANCES Semi technical description of a typical flowering plant |
| | A. Symbols used in floral formula: Floral formula of mustard | |
! 1 l 1 oo |
| orofa-= Floral diagram of mustard |
| Fabaceae Solanaceae Liliaceae Perianth—P o) |
| N Androecium—A |
| o Pulses (gram, arhar, sem, moong, soyabean) o Food — (Tomato, potato, brinjal) o Vegetable — (Asparagus) Gynoecium—G P, Iy, I
| | o Edible oil (Soyabean Groundnut) o Spice — (Chilli) o Medicine - (Aloe) Superiorovary—G \ l |
| | o Dye (Indigofera) o Medicine - (Belladonna,Ashwagandha) o Ornamental (Tulip, Gloriosa) Inferior ovary — G I |
| | o Fibres (Sunhemp) o Fumigatory — Tabacoo o Colchicine (Colchicum Male flower — [ |
autumnale) Female flower— ?
| | o Fodder (Sesbania Trifolium) o Ornamental — Petunia " I |
Bisexual flower—
| | o Ornamental (Lupin, sweet pea) Actinomorphic flower— @ | |
| | o Medicine (muliathi) Zygomorphic flower—% | |
\ AN




