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Body plan and Modular growth 

To study the body plan and modular type of growth in Brassica campestris. 

1. In Brassica plant body is differentiated into root system and shoot system. 

2. Root system is a module made up of primary roots. Secondary roots and tertiary roots are 

called sub modules. 

3. Node, intermode, leaf and associated bud are called metamer. This metamer represents a 

part of shoot system. Thus shoot system is made of many metamer units. 

4. Metamers are parts of more complex unit called module. 

5. Shoot module is a metamerised axis whose growth is terminated by inflorescence. 

6. A single branch produced from auxiliary bud or adventitious bud forms submodule. 

7. In reproductive structure of plant, metamer forms of flower instead of leaf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRACTICAL – 1 

Study of  Roots and its modification  

 

A) Tap roots :- 
           The roots developing directly from radial is known as primary root. In 

most of the plant primary root persist and become stronger to from tap root. Tap 

root usually produce lateral branches called secondary root in turn are called as 

tertiary root and so on. e.g. Mango, Banyan. etc.   

B)  Adventitious root:- 

                   The root developing from any parts of plant other than radical are known as 

adventitious root on the basis of nature of development the adventitious  root are further 

divided into following two types. 

1. Fibrous root :- In this type the primary root does not persist for long it is soon 

replaced by a cluster of slender thread like root originating fro the base of the stem. 

e.g. Onion , wheat. 

2. Foliar root :-   Root developing from the leaf are known as foliar root. The originate 

from petiole e.g. Rubber plant. 

3. True adventitious Root :- These root develop from the nodes and internodes of 

stem. e. g. prop roots of banyan. climbing root of moving plant. 

C) Storage roots:-  

1.  Fusifrom root :- The primary root is swollen in middle and gradually tappers at the 

both ends and becomes more or less spindle shaped in appearance. e.g. Radish 

2. Conical root :- These roots are just like a cone. Broad at the base and gradually 

tapering from apex. e.g. Carrot. 

3. Napifrom root :- The primary root almost becomes spherical at the base and tappers 

at the lower end. e.g. Beet. 

4. Tuberous root:- Adventitious root storing food materials are irregularly swollen  

and known as tuberous root. such as  

A) Simple tuberous :- The roots are not swollen uniformly. They are irregularly 

swollen due to storage of food such root called simple tuberous.  e.g. sweet 

potato. 

B) Fasciculated tuberous :- when many tuberous roots occur in cluster ( fascicle ) 

at the base of the stem called fasciculated tuberous roots. e.g.Dahlia ,Asparagus 

D) Stilt root:- 

                   The plant growing in loose soil gives out adventitious root from basal nodal 

                    region. These roots grow obliquely downwards like stilts giving additional 

                    support to maintain the erect posture of the stem. e.g. Maize    



PRACTICAL – 1 

Modifications of root: 

Stilt root: 

1. Stilt roots are adventitious roots. 

2. Stilt roots develop  from the main stem or from basal region of the stem. 

3. These roots grow vertically  downwards like stilts and enter the soil giving additional 

support to the plants. 

4. Stilt roots are modified for mechanical support. 

5. Stilts roots are also called prop roots. 

6. Pandanus, Sorghum,  sugarcane has stilt roots. 

Epiphytic roots : 

1. Epiphytes are plants which are growing on another plant. 

2. For support epiphytes are not parasites, these are autotrophic and prepare their own 

food material. 

3. Epiphytes do not have any ground contact. 

4. These plants develop special type of roots called epiphytic roots. 

5. Epiphytic roots are thick green or silvery white in colour and hang freely in air. 

6. Each epiphytic root has specially designed multilayered and hang freely in air. 

7. Each epiphytic root has specially designed multilayered epidermis tissue called 

vellamen tissue. 

8. Vellamen absorb moisture (water) directly from atmosphere.  

9. Ordhid- Vanda has epiphytic roots. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Study of stem and it Modifications 
The stem is ascending axis of body that develops from plumule.  

Under ground modification of stem :- 
                Herbaceous perennial plants develop underground stem. In unfavorable condition their 

aerial part die. However the underground part survive called perennation. Large amount of food 

material is stored in them. They are think and fleshy. In favorable condition, bud present on them 

spout and develop new  plants.  Thus the under ground swollen stem function both as organs of 

perennation and of vegetative propogation. Such underground stem are nongreen and hence 

stimulate roots. They, however can be readily distinguished by any one of the features like 

nodes, internodes, scaly leaves or buds. 

1. Rhizome :- The stem grows horizontally under the surface of soil. It is provided with 

distinct and longer or shot internodes. It bears some scaly leaves at the nodes possesses 

the bud. Some adventitious root are given from is lower side. The rhizome may be 

unbranched or some times the terminal bud grows out into aerial shot branches. 

Sometimes the branches themselves get separated off, each growing into new individual. 

Aerial part die after close of season. e.g. Ginger, canna. 

2. Tuber :-  This is the swollen end of special underground branch . the underground 

branch arise from the axils of lower leaf grows horizontally outward and ultimately 

swells up at the apex. on its surface it has no. of eyes or buds. Which grows in to new 

plant . Adventitious  root abundantly formed in other underground stem are usually 

absent in tubers. A tuber is very swollen owing to a heavy  deposit of food material 

becomes almost spherical in shape. e.g. Potato   

3. Bulb:- this is underground modification of stem the internodes of the stem are very 

much reduced and  compressed to convex or conical structure, therefore, stem is called 

disc from the nodes on the upper side of disc fleshy scale leaves ( Cataphylls ) are 

developed. At the apex terminal bud is present . Axillary bud are present in the axil of 

scale leaves. In favorable season terminal bud develops into aerial shoot( Scape ) and 

axillary bud from daughter bulb. The adventitious roots are produced from the lower 

surface of the disc 

There are two types of bulbs. 

1. Tunicated  bulb:-  The whole bulb is covered by thin dry membrane called tunic 

therefore, bulb is called tunicated bulb. The fleshy scale leaves are arranged in concentric 

manner and enclosed by one anither e.g. Onion  

2. Scaly bulb:- When the bulb is not covered by thin dry membranous covering i.e. tunic, it 

is called scaly bulb. The fleshy scale leaves are not arranged concentrically but they are 

loosely arranged and overlaps one another at the margins. e.g. Lily, Oxalis. 

     4. Corm :- This is a condensed from of rhizome consist of stout, solid flashy stem 

growing in vertical direction. It has nodes, internodes and scale leaves. Due to storage of 

food material, it is much swollen and become almost round in shape.some times 

flattened at the top and bottom Many adventitious buds are present on it. Contractile or 

adventitious roots are developed all over the corm. e.g.  Amorphophallus , Colocasia.  

 



        Sub-aerial modification of stem :- 
            These are meant for vegetative propagation  and are following type  

1. Runner :- Runner is the slender, prostrate, branch with along or short internodes 

creeping on ground and rooting at nodes. The runner arise as an axillary bud and creeps 

at some distance away from the mother plant. They may break off from the mother 

plant and grow as independent. e.g. Hydrocotyle , Oxalis  

2. Stolon:-  It is also a slender, lateral branch originating from the base of stem. But it first 

grows obliquely upwards to some extent and then bend to ground. Striking roots at the 

tip and producing a bud the later soon grows in to a daughter plant. A stolon may grow 

further in the some way producing roots and bud at successive stages. Many such stolon 

each provide with long or short internodes. May grow out of mother plant and spread 

out in different  directions.  e.g. Mentha, Nephrolepis , Vallisneria.   

3. Offset :- It is type a runner this originat in the axil of leaf as a short more or less thick, 

usually spongy in nature. A tuft of  leaves and cluster of adventitious roots are 

developed from its apex.  Offset often breaks away from the another plant and live as 

separate plant. Thus, it performs the function of vegetative propagation. e.g. Pistia, 

Eichhornia.  

4. Sucker :- The lateral branch developing from the underground part of the stem at its 

node but it grows obliquely upwards and directly give rise to leafy shoot or new plant 

occasionally it grows horizontally outwards  only  to a certain extent. e.g.  

Crysanthemum, Mint.   

   Aerial modification of  stem :-  vegetative and floral bud which would normally 

develops in to branches and flowers often undergo extreme degrees of modification                             

( Metamorphosis ) in certain plant. 

1. Phylloclade :- Phylloclade’s  are xerophytic plant. They are green, flatted or rounded or 

swollen stem. The green colour is due to presence of chlorophyll. The leaves of 

phylloclade’s are very much reduced to scaly leaves or modified into spines. Some times 

they develop but fall down soon. There are many node and internodes. The main 

functions of all phylloclade’s and cladode is perform the function of photosynthesis like 

leaves. And check the transpiration. 

There are different type of  Phylloclade’s 

1. Opuntia:- Phylloclade of opuntia is think, fleshy, flat and succulent and green in 

colour. There are many node and internodes. Leaves are modified into spines and 

developed at the node. Some time scaly leaves are present.  

2. Muehlenbeckia :-  The phylloclade is flat, ribbon like green in colour. Many nodes 

and internodes are present. Small leaves are present at the node. They fall down after 

sometime.  

3. Ruscus :- The phylloclade of ruscus is flattened stem appears like leafest  develops 

in the axil of scale leaf. The leaf like phylloclade shows parallel venation. In the 

center of the axil of scale like bract. 

2. Cladode :- The phylloclade of one internode is called cladode. Asparagus is the                     

common example of cladode. The leaves are reduces to small scales or spine. 



3. Thorn :- the modification of stem, thorn is hard, pointed,  straight and deeply seated 

structure. It develops in the axil or a leaf therefore, it is regarded as modified  branch. It 

is sometime seen to bear leaves, flower and fruits as in  Duranta.  

4. Stem tendril :- Tendril is thin, wiry coil like structure sensitive to contact. When tendril 

come in contract with support it coils around it and helps the plant in climbing. Tendril 

is leafless but sometimes scale leaves are present on it. when stem modified into tendril, 

it is called stem tendril.   

   Type of stem tendril  

 1) auxillary buds modified into tendril. e.g. passion flower. 

 2)  terminal  buds are modified into tendril . e.g. Vitis . 

 3) Flower buds are modified into tendril . e.g. Antigonon. 

         5.  Bulbil :- Bulbil is modified of the axillary whole bud. It is multicellular, swollen due to  

              storage of food material. The main function of bulbil is vegetative  reproduction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Study of leaf and diversity 

The leaves from most conspicuous part, of the plant. A lateral expanded outer 

growth of the stem arising at the node with bud in its axial is known as a leaf. It is usually 

flat and green. The normal function of green leaves are  photosynthesis, Transpiration 

and respiration. 

Parts of typical leaf :- A typical leaf consist of  four parts.  

                      1. Leaf base    2. Petiole   3.Lamina   4. Stipule  

 1. Leaf base :-   The point of attachment of leaf to the node of stem is called leaf base.    

Its  function is to protect the bud in its axil. The leaf base may be simple as in Hibiscus, 

cotton etc. or it maybe swollen as in Mango, Neem and Ashok. Such a swollen leaf base is 

called Pulvinus.  In monocotyledons like Maize, Grasses etc. the leaf base form atube like 

structure covering a part or entire internode. Such alea base is called sheathing leaf base. 

2.Petiole :-  It is the stalk of a leaf which bears lamina at its apex. So as to get  maximum 

light. The leaf having petiole is called petiolate ex. Hibiscus, while the leaf without 

petiole is  called sessile ex. Maize. The petiole is usually rod like and cylindrical. But in 

orange,  lemon etc. it is expanded called winged. In water hyacinth ( Eichornia ) the 

petiole is swollen, it is tendrillar  in clematis.  

3. Lamina:-  The leaf is green flattened expanded part of leaf. It is shows variations in 

size and    shape. The tip of the lamina is called apex and its lateral boundary as margin. 

the veins  and veinlets are arranged in specific pattern in the lamina. These veins and 

veinlets help   in conduction of food and water.    

4.Stipules:- A pair of  small appendages present at the leaf base is called stipules. The 

   function of stipules is protect  axillary buds. A leaf having stipules is called stipulate. 

   While the leaf without stipules is called ex-stipulate. In a compound leaf when a small  

   stipules is present at the base of a leaflet as in Bean, it is called stipel. 

Kinds of stipules :-  The different kind of stipules are  

 

1. Free lateral :- These are two free stipules present on either sides of leaf base. These   

stipules are usually small and green. ex. Hibiscus, Cotton.  

2.Adnate stipules :- When stipules are united by their inner margins the petiole for some   

distance, such stipules are called adnate stipules. ex. Rose, groundnut.  

3.Interpetiolar stipules :-  These stipules are found in some plants with opposite leaves  

  unite by their outer margins and lie between the petioles of two opposite leaves.  

  Ex. Ixora. 

4. Interapetiolar stipules :-  When the two stipules of the same leaf unit by their inner   

   margin and appears as to be present in the axil of leaf. Ex. Gardenia.  

5. Ochreate stipules :- When the stipules at the base of a leaf unite by their inner as well  

   as outer margin to form a tube like structure which partially covers the internodes.  

   Ex. Polygonum.  

6. Bud scales :- These are scaly stipules. These stipules cover and protect the vegetative 

bud and fall off when the leaves unfold .ex. Banyan. 



Modification of stipules:-  sometime the stipules undergo modification to 

perform some special function other than their normal function, such stipules 

are called modified stipules.   

Tendrilar stipules :- When the stipules are modified into thin coiled and sensitive 

structures called tendrils, the stipules are called tendrilar stipules. These stipules help 

the weak plant to climb up a support. Ex. Smilax.  

Spiny stipules :- When the stipules are modified into hard pointed structures called 

spines. Such spiny stipule give protection to leaves against grazing animals. Ex. 

Acacia, Ziziphus.   

Foliaceous stipules :- The stipules are modified into large feed like green structures 

called foliaceous stipules. These stipules perform all the function of foliage leaves.   

Types of leaf :-The leaves are mainly two types  

1) Simple :-   when the lamina of a leaf is single i.e. in one piece, the leaf is called 

simple. The lamina of a simple leaf may be entire or incised. In leaves with 

incised lamina, the lobes are not separated from each other or from the midrib of 

lamina. Ex. Hibiscus. 

2) Compound :-  in these leaves the lamina is divided into small pieces. Each 

pieces is called a leaflet or pinna and the entire leaf is known as a compound leaf. 

The compound leaf may be A) pinnately cpounomd. B) Palmately compound.  

A) pinnately cpounomd :-  In pinnately compound leaf, leaflets are presnt on 

lateral sides of the central axis ( rachis ) the pinnately compound leaf may be  

1) Unipinnate   2)Bipinnate  3) Tripinnate. 
1) Unipinnate :- In these leaves, the pinnae are attached directly to the rachis. 

Ex. Tamarind.  

2) Bipinnate  :- In these leaves, the rachis gives out branches and these 

branches bear pinnae. Such leaves are called bipinnate. Ex. Acacia. 

3) Tripinnate :- When pinnae are present on secondary branches of  rachis, 

the leaf is called tripinnate. Ex. Moringa. 

 

In pinnately compound  leaf, if the number of pinnae is even, leaf is called 

paripinnately compound leaf e.g. Tamarind, cassia, Sesbania. and if the number of 

pinnae is odd, the leaf is called imparipinnately compound leaf , e.g. Rose, Neem 

etc. 

B) Palmately compound leaf :- in this type leaflets are attached at the tip of the 

petiole. There is no rachis. According to number of leaflets present, the 

palmately compound leaf is called unifoliate, biofoliate, trifoliate or 

multifoliate.  

Unifoliate :- Single leaflet articulated to the petiole e.g. Citrus, lemon.  

Biofoliate :- when two leaflet articulated to the petiole. It occurs rarely  

                     e.g.   bauhinia  

                              Trifoliate :- when three leaflet articulated to the petiole. e.g Aegle(Bel)Butea. 

Multifoliate :- when five or more  leaflet articulated to the petiole. 

                          e.g. Bombox.  

 

 



Shape and size :- 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



 

 

 

 

 

 

 

TYPES OF LEAVES 

 

Unipinnate paripinnate compound leaf: 

1. The given specimen is of Tamarindus leaf. 

2. It is Unipinate paripinnate compound leaf. 

3. In pinnate leaf lamina is dissected up to midrib dividing into many pieces called 

pinnae or leaflets. 

4. A pinnately compound leaf bearing the leaflets directly on the rachis is called 

unipinnate leaf. 

5. A unipinnate leaf with even number of leaflets is called paripinnate leaf. 

Unipinnate imparipinnate compound leaf: 

1. The given specimen of Melia  leaf. 

2. It is Unipinate paripinnate compound leaf. 

3. In pinnate leaf lamina is dissected up to midrib dividing into many pieces called 

pinnae or leaflets. 

4. A pinnately compound leaf bearing the leaflets directly on the rachis is called 

unipinnate leaf. 

5. A unipinnate leaf with even number of leaflets is called paripinnate leaf. 

Unipinnate imparipinnate compound leaf: 

Bipinnate compound leaf : 

1. The given specimen is of Acacia leaf. 

2. It is bipinnate compound leaf. 

3. In pinnate leaf lamina is dissected up to midrib dividing into many pieces called 

pinnae or leaflets. 

4. A twice pinnate compound leaf i.e. the midrib produce secondary axes on which 

leaflets are borne is called bipinnate leaf. 

Tripinnae compound leaf: 

1. The given specimen is of Moringa leaf. 

2. It is tripinnate compound leaf. 

3. In pinnate leaf lamina is dissected up to midrib dividing into many pieces called 

pinnae or leaflets. 

4. A thrice pinnate compound leaf i.e. the midrib produce secondary axes and secondary 

axes produce tertiary axes on which leaflets are borne is called tripinnate leaf. 



Decompound leaf : 

1. The given specimen is of Coriandrum leaf 

2. It is decompounds leaf. 

3. A compound leaf which is more than thrice pinnate is called decompounds leaf. 

4. In decompounds leaf, lamina is divided into many indefinite pieces. 

 

Unifoliate palmate compound leaf: 

1. The given specimen is of Citrus leaf. 

2. It is Unifoliate palmate compound leaf. 

3. A leaf in which lamina is dissected up to petiole dividing into many pieces called 

pinnae or leaflets is called compound leaf. 

4. A compound leaf with leaflets attached at the tip of the petiole and radiating from a 

common point is called palmate compound leaf. 

5. A palmate leaf in which a single leaf is articulated to the petiole is called unifoliate 

palmate compound leaf. 

Bifoliate palmate compound leaf: 

1. The given specimen is of hardwichia leaf. 

2. It is Bnifoliate palmate compound leaf. 

3. A leaf in which lamina is dissected up to petiole dividing into many pieces called 

pinnae or leafleats is called compound leaf. 

4. A compound leaf with leaflets attached at the tip of the petiole and radiating from a 

common point is called palmate compound leaf. 

5. A palmate leaf in which two leaves are articulated to the petiole is called bifoliate 

palmate compound leaf. 

Trifoliate palmate compound leaf: 

1. The given specimen is of Aegle leaf. 

2. It is trifoliate palmate compound leaf. 

3. A leaf in which lamina is dissected up to petiole dividing into many pieces called 

pinnae or leaflets is called compound leaf. 

4. A compound leaf with leaflets attached at the tip of the petiole and radiating from a 

common point is called palmate compound leaf. 

5. A palmate leaf in which three leafts are articulated to the petiole hence it is called 

trifoliate palmate compound leaf. 

Multifoliate palmate compound leaf: 

1. The given specimen is of Bombax leaf. 

2. It is Multifoliate palmate compound leaf. 

3. A leaf in which lamina is dissected up to petiole dividing into many pieces called 

pinnae or leaflets is called compound leaf. 

4. A compound leaf with leaflets attached at the tip of the petiole and radiating from a 

common point like fingers from a palm is called palmate compound leaf. 



5. A palmate leaf in which five or more leaflets are articulated to the petiole hence it is 

called multiifoliate palmate compound leaf. 



VENATION 

Arrangement of midrib, veins and veinlets in the lamina is called venation. 

Angiospermic leaves shows two types of venation- reticulate venation and parallel 

venation. 

Unicostate reticulate venation:- 

1. The given specimen s of Hibiscus leaf. 

2. It shows unicostate reticulate venation. 

3. Arrangement of venis and veinlets in the lamina is called venation. 

4. Veinlets are distributed irregularly throughthe lamina to form a network or 

retuculum it is called reticulate venation. 

5. Leaf shows single strong midrib (costa) hence it is unicostate. 

Multicostate convergent reticulate venation: 

1. The given specimen is of Cinnamon leaf. 

2. It shows multicostate convergent reticulate venation. 

3. Arrangement of veins and veinlets in the lamina is called venation. 

4. Veinlets are distributed irregularly through the lamina to form a network of 

reticulum it is called reticulate venation. 

5. Leaf shows many equally strong midribs (costae) hence it is multicostate  

6. Midribs or costae converge or meet at the apex hence it is convergent. 

 



Multicostate divergent reticulate venation : 

1. The given specimen is of Castor leaf: 

1. It shows multicostate divergent reticulate venation. 

2. Arrangement of veins and veinlets in the lamina is called venation. 

3. Veinlets are distributed irregularly through the lamina to form a network or 

reticulum it is called reticulate venation. 

4. Leaf shows many equally strong midrise (costae) hence it is multicostate. 

5. Midribs or costae diverge or move away from each other hence it is divergent. 

Unicostate parallel venation : 

1. The given specimen is of Banana leaf. 

1. It shows unicostate parallel venation. 

2. Arrangement of veins and veinlets in the lamina is called venation. 

3. Veinlets run parallel to each other through the lamina they do not form a 

network or reticulum it is called parallel venation. 

4. Leaf shows single strong midrib(costa) hence it is unicostate. 

Multicostate convergent parallel venation: 

1. The given specimen is of Bamboo leaf. 

1. It shows multicostate convergent parallel venation. 

2. Arrangement of veins and veinlets in the lamina is called venation. 

3. Veinlets run parallel to each other through the lamina they do not form a 

network or reticulum it is called parallel venation. 

4. Leaf shows many equally strong midribs(castae) hence it is multicostate. 

5. Midribs or costae converge or meet at the apex hence it is convergent. 

Multicostate divergent parallel venation: 

1. The given specimen is of fan palm leaf. 

1. It shows multicostate convergent parallel venation. 

2. Arrangement of veins and veinlets in the lamina is called venation 

3. Veinlets run parallel to each other through the lamina they do not form a 

network or reticulum it is called parallel venation. 

4. Leaf shows many equally strong midribs(castae) hence it is multicostate. 

5. Midribs or costae converge or meet at the apex hence it is convergent. 



PHYLLOTAXY 

Arrangement of leaf on the stem is called phyllotaxy. In angiosperms there are three 

different types of leaf arrangement alternate phyllotaxy opposite phyllotaxy and whorled 

phyllotaxy. 

Alternate phyllotaxy : 

1. The given specimen is of Hibiscus leaf. 

2. It shows alternate phyllotaxy. 

3. The arrangement of leaf on the stem is called phyllotaxy. 

4. In Hibiscus one leaf is present at each node and leaves are arranged in alternate 

manner hence it is alternate phyllotaxy. 

5. This is also called spiral phyllotaxy. 

Superposed opposite phyllotaxy : 

1. The given specimen is of Quisqualis leaf. 

2. It shows Superposed opposite phyllotaxy. 

3. The arrangement of leaf on the stem is called phyllotaxy. 

4. In Quisqualis two leaves are present at each node and leaves are arranged in opposite 

manner hence it is opposite phyllotaxy. 

5. Leaf pairs are arranged in one plane one above the other hence it is superposed 

opposite. 

Decussate opposite phyllotaxy : 

1. The given specimen is of Calatropis  leaf. 

2. It shows decussate opposite phyllotaxy. 

3. The arrangement of leaf on the stem is called phyllotaxy. 

4. In Calotropis two leaves are present at each node and leaves are arranged in opposite 

manner hence it is opposite phyllotaxy. 

5. Leaf pairs are arranged in different plances. Successive leaf pairs are arranged at right 

angles to each other hence it is decussate opposite. 

Whorled phyllotaxy: 

1. The given specimen is of Nerium leaf. 

2. It shows whorled phyllotaxy. 

3. The arrangement of leaf on the stem is called phyllotaxy. 

4. In Nerium more than two leaves are present at each node hence it is whorled 

phyllotaxy. 



Forms of corolla 

There are following types of forms of corolla- 

1. Cruciform  2.Companulate   3.Infundibuliform  4. Papilionaceous   

5.Bilabiate 

Cruciform Corolla: 

1. The given material is of cruciform corolla of Brassica campestris. 

2. Corolla s the second whorl of flower. 

3. It is coloured and help in pollination. 

4. Cruciform corolla is made up of four petals. 

5. The four petals are arranged in a cross like manner therefore named as cruciform 

corolla. 

6. Each petal has expanded limb and narrow claw. 

7. Corolla is polypetalous and actinomorphic. 

8. Cruciform corolla is found in family Cruciferae. 

Campanulate corolla: 

1. The given material is of Campanulate corolla of Cucrbita maxima. 

2. Corolla is the second whorl of flower. 

3. It is coloured and help in pollination. 

4. Infundibuliform corolla is made up of five petals. 

5. The five petals are fused to form bell shaped structure therefore named as 

Infundibuliform corolla. 

6. Corolla is gamopetalous and actinomorphic. 

7. Campanulate corolla is found in family Cucurbitaceae. 

Infundibuliform corolla: 

1. The given material is of  infundibuliform corolla of Datura innoxia. 

2. Corolla is the second whorl of flower. 

3. It is coloured and help in pollination. 

4. Infundibuliform corolla is made up of five petals. 

5. The five petals are fused to form funnel shaped structure therefore named as 

Infundibuliform corolla. 

6. Corolla is gamopetalous and actinomorphic. 

7. Infundibuliform corolla is found in family Solanaceae. 

Papilionaceous corolla: 

1. The given material is of Papilionaceous corolla of Clitoria ternatea. 

2. Corolla is the second whorl of flower. 

3. It is coloured and help in pollination. 

4. Papilionaceous corolla is made up of five petals and petals are unequal. 

5. The outermost petal is large and Papilling(butterfly) like and called standard or 

vexillum. 

6. The two smaller lateral petals are called wings or alae. 

7. The innermost two petals which are slightly fused laterally to form a boat shaped 

structure called keel and Karina. 

8. Corolla is polypetalous and zygomorphic. 

9. Papilionaceous corolla is found in family papilionaceae. 

 

 



Bilabiate corolla: 

1. The given material is of Bilabiate corolla of Osmium sanctum. 

2. Corolla is the second whorl of flower. 

3. It is colored and help in pollination. 

4. Bilabiate corolla is made up of five petals. 

5. Corolla is gamopetalous and zygomorphic. 

6. The five petals are fused in such a way that they form upper and lower lobe.(lip) 

7. The upper lobe is made up of two fused petals; the lower lobe is made up of three 

fused petals. 

8. The lips form a wide mouth and stamens and style project outside. 

9. Bilabiate corolla is found in family Labiatae (Lamiaceae). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Aestivation in calyx and corolla- 
 

Calyx and corolla shows following types of aestivation- 

1.Valvate 2. Twisted 3.Imbelcate 4. Quuincuncial  5. Vexillary  

Valvate aestivation : 

1. The arrangement of calyx and corolla in bud condition is called aestivation. 

2. The number no of sepals and petals varies from 3, 4, 5 or many. 

3. The sepals and petals are arranged in such a way that the margins of adjacent sepals are 

just touching with each other, this type of aestivation is called valvate aestivation. 

4. This type of aestivation is found in family Solanaceae. 

5. It is found in polysepalous and gamosepalous condition. 

Twisted aestivation : 

1. The arrangement of calyx and corolla in bud condition is called aestivation. 

2. The number no of sepals and petals varies from 3, 4, 5 or many. 

3. The sepals and petals are arranged in such a way that the margins of adjacent overlaps 

that of next one and the other margin is overlapped by the third one, this type of 

aestivation is called twisted aestivation. 

4. This type of aestivation is found in family Solanaceae. 

5. It is found in polysepalous and gamosepalous condition. 

Imbricate aestivation : 

1. The arrangement of calyx and corolla in bud condition is called aestivation. 

2. The number no of sepals and petals are 5. 

3. The sepals and petals are arranged in such a way that out of five sepals one is external 

one is internal and the other three are partly internal and partly external, this type of 

aestivation is called inbricate aestivation. 

4. This type of aestivation is found in family Caesalpinaceae. 

5. It is found in polysepalous and gamosepalous condition. 

Quincuncial aestivation : 

1 The arrangement of calyx and corolla in bud condition is called aestivation. 

2 The number no of sepals and petals is 5. 

3 The sepals and petals are arranged in such a way that out of five sepals two are 

internal, two are external one is partly internal and partly external, this type of 

aestivation is called quincuncial aestivation. 

4 This type of aestivation is found in family Meliaceae. 

5 It is found in polysepalous condition. 

Vexillary aestivation : 

1. The arrangement of calyx and corolla in bud condition is called aestivation. 

2. The number no of petals are 5. Axillary aestivation is found only in petals. 

3. The petals are arranged in such a way that out of the five petals the posterior one is 

largest and covers the two lateral petals and later in their turn overlap the two anterior and 

smallest petals; this type of aestivation is called vexillary aestivation. 

4. Here the largest petal is called standard, two lateral petals are called wings while the 

innermost two petals are called keel. 

5. This type of aestivation is found in family Papilonaceae. 

6.  

  



Practical 7 
        
 
 
        Aim:-Study of flowers with respect to pollination mechanism: 

 

Calatropis procera ; 

1. Calatropis is from family Asclepiadaceae. 

2. Flower is specially designed for cross pollination by insects (entomophilly). 

3. Staminal coroma is associated with the secretion and storing of honey. 

4. The pollen grains form waxy mass called pollinium. Pollinia of retinaculum. Two 

retinacculae join together at a point called corpusculum. The structure formed is 

called translator. 

5. Stamens and carpels are joined together to form a structure called gynoestegium. 

6. Translator remains attached to the lateral sides of pentagular stigma. 

7. Corpusculums hygroscopic. When Honeybee or insect comes in contact with 

translator it remains attached to the legs of insects. 

8. Thus insects carry pollinia, when insect visit another flower the pollinia are deposited 

on its stigma. 

 

Ficus Carica: 

1. Ficus belongs to family moraceae. 

2. The inflorescence is hollow, pear shaped structure called hypanthodium. 

3. There are three types of flowers inside the hypanthodium Male flowers, fertile 

femaleand sterile female flowers or gal flowers. 

4. The male flowers situated at the top near  the opening and long styled fertile female 

flowers and short styled female flowers downwards. 

5. Ficus species are pollinated by gall wasps or fig wasp (Blastophaga). Female of wasp 

crawl into inflorescence cavity. Female lay eggs inside the ovules of gall flowers 

which are easily reached by there ovipositors because the style is short. 

6. The eggs develop larvae which feed on ovules after passing through the pupa stage 

the larvae develop into mature wasp and crawl out of the inflorescence. 

7. While crawling out wasp brush against male flowers near the opening and carry 

pollens on their body. 

8. These insects along with pollens enter the fresh inflorescence during entering insects 

pollinate long styled female flowers. 

Helianthus annus : 

1. Helianthus annus belongs to family Asteraceae. 

2.  It bears capitulum type of inflorescence. In which there are ray inflorets and disc 

florets. 

3. Disc florets are protandrous  the pollen grains are shed inside the tube formed by 

joining anthers (syngenesious anther) 

4. The developing style grows upwards through this tube pushing pollens as a loose 

heap at the top of the flower. 

5. In capitulum inflorescence all florets at equal distance from centre mature 

simultaneously. 



6. Stigma picks up pollen grains carried by insects affecting cross pollination. 

7. When flowers fails to  receive pollens stigma roll back and touches to the anther 

assuring self pollination. 

8.  



Saliva:- 
     Avery interesting ease of cross pollination by insect is gives in this plant 

there are one stamens in flower with two anther lobes each widely separated by 

elongated curved connectives is which plays Freely on filament. The upper lobe is 

fertile and inner or lower is sterile. In the natural position the connective is upright 

when the insects enters the tube of corolla it pushes the lower sterile anther lobe of 

each stamen.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



     Practical -  7 
        
 
 
        Aim:-Study of flowers with respect to pollination mechanism: 

 

Calatropis procera ; 

9. Calatropis is from family Asclepiadaceae. 

10. Flower is specially designed for cross pollination by insects (entomophilly). 

11. Staminal coroma is associated with the secretion and storing of honey. 

12. The pollen grains form waxy mass called pollinium. Pollinia of retinaculum. Two 

retinacculae join together at a point called corpusculum. The structure formed is 

called translator. 

13. Stamens and carpels are joined together to form a structure called gynoestegium. 

14. Translator remains attached to the lateral sides of pentagular stigma. 

15. Corpusculums hygroscopic. When Honeybee or insect comes in contact with 

translator it remains attached to the legs of insects. 

16. Thus insects carry pollinia, when insect visit another flower the pollinia are deposited 

on its stigma. 

 

 

Ficus Carica: 

9. Ficus belongs to family moraceae. 

10. The inflorescence is hollow, pear shaped structure called hypanthodium. 

11. There are three types of flowers inside the hypanthodium Male flowers, fertile 

femaleand sterile female flowers or gal flowers. 

12. The male flowers situated at the top near  the opening and long styled fertile female 

flowers and short styled female flowers downwards. 

13. Ficus species are pollinated by gall wasps or fig wasp (Blastophaga). Female of wasp 

crawl into inflorescence cavity. Female lay eggs inside the ovules of gall flowers 

which are easily reached by there ovipositors because the style is short. 

14. The eggs develop larvae which feed on ovules after passing through the pupa stage 

the larvae develop into mature wasp and crawl out of the inflorescence. 

15. While crawling out wasp brush against male flowers near the opening and carry 

pollens on their body. 

16. These insects along with pollens enter the fresh inflorescence during entering insects 

pollinate long styled female flowers. 

 

 

 

 

 

 

 

 

 



Helianthus annus : 

9. Helianthus annus belongs to family Asteraceae. 

10.  It bears capitulum type of inflorescence. In which there are ray inflorets and disc 

florets. 

11. Disc florets are protandrous  the pollen grains are shed inside the tube formed by 

joining anthers (syngenesious anther) 

12. The developing style grows upwards through this tube pushing pollens as a loose 

heap at the top of the flower. 

13. In capitulum inflorescence all florets at equal distance from centre mature 

simultaneously. 

14. Stigma picks up pollen grains carried by insects affecting cross pollination. 

15. When flowers fails to  receive pollens stigma roll back and touches to the anther 

assuring self pollination. 

 

 

 

 

 

Saliva:- 
     Avery interesting ease of cross pollination by insect is gives in this plant 

there are one stamens in flower with two anther lobes each widely separated by 

elongated curved connectives is which plays Freely on filament. The upper lobe is 

fertile and inner or lower is sterile. In the natural position the connective is upright 

when the insects enters the tube of corolla it pushes the lower sterile anther lobe of 

each stamen.  
 


