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Types of angiosperms 

Branch of science which deals with the study of external form, structure and various 

modifications of plants is called Plant Morphology.

Body of angiosperm plant is differentiated into underground root system & Aerial 

shoot system which includes stem & branches, leaves & flowers. 

Angiosperm plants 

Herbs Shrubs Trees

Annual herbs 

Ex: Pea, wheat, 
Mustard.

Perennial herbs 

Ex: Turmeric.

Biennial herbs 

Ex: Radish

Perennial, 

medium sized 

plants with hard 

& woody stem, 

Ex: Rose, Heena

Perennial tall 

plants with hard 

& woody stem. 

Ex: Saraca

indica, Mangifera

indica.



Root system

Non-chlorophyllous and underground part of plant and is positively geotropic, 

positively hydrotropic and negatively phototrophic

Main characters of root:

• Usually develop from Radicle of seed

• Do not bear nodes and internodes

• Possess unicellular root hairs.

• Lateral roots arise endogenously from pericycle.

• Do not bear buds for vegetative propagation.



Root types

Types of roots

Tap roots Adventitious roots

Develop from radicle in acropetal 

succession. Ex: Dicot plants.

Arises from any part of plant body other 

than radicle, Ex: Monocot plants



Region in a root

Root cap

Zone of cell division

Zone of cell elongation

Zone of cell Maturation

• A smooth cap shaped structure present at the apex of root secretes mucilage.

Ex: Pistia, Eicchornia

• The cells of this region are in active state of division.

• Maximum growth in the cells occurs. 

• These cells lose the power of division.

• The cells are differentiated into permanent tissue. 

• Root hairs are also present in this zone helps in absorption of water.



Modifications of tap root- Fleshy tap root

1. Fleshy tap root Modified for storage of food

Cone shaped, 

thickest at base & 

gradually tapering 

at apex. Ex: Carrot.

Thick at base and 

abruptly tapering at 

apex. Ex: Turnip & 

beet root

Swollen taproots & 

don’t possess any 

definite shape 

Ex: Mirabilis Jalapa

Fusiform Conical Napiform Tuberous

Thickest at middle 

and spindle shaped. 

Ex: Radish



Nodulated, Buttress and Reproductive Tap Roots

2. Nodulated roots

• Found in the plants of sub-family 

Papilionaceae. 

• Roots develop numerous small or large 

irregular swellings called root nodules.

Ex: Pea, groundnut and soyabean

3. Buttress roots

• Irregular, broad, thick roots arises from the basal parts of main stem & spread in different 

direction. Ex: Bombax cieba.

4. Reproductive roots

• Adventitious buds develop at some taproots or branches helps in vegetative reproduction 

Ex: Dalbergia, Populus



Pneumatophore or Respiratory Tap roots

5. Pneumatophore or Respiratory roots

• Found in plants growing in mangroves or saline swamps near of the seashore.

Ex: Rhizophora, Avicennia, Sonerattia.



Modifications of Adventitious roots - Fibrous roots

1. Fibrous roots

• Underground roots arises in groups either at base of the erect stem or nodes of a 

horizontal stem. 

• They remain near the soil surface and are called surface feeders. Ex: Wheat.



Modifications of Fleshy Adventitious roots

2. Fleshy Adventitious roots

Swollen 

roots don’t 

have definite 

shaped. Ex: 

Sweet potato 

Apical portion 

swell up with 

storage of 

food. Ex: 

Curcuma  

armada

swollen at 

regular 

intervals. Ex 

Momordica, 

Portulaca, 

Vitis

Fasciculated 

roots

Tuberous 

root

Nodulose

root

Moniliform 

roots

swollen due 

to storage of 

food. Ex: 

Asparagus & 

Dahlia

Annulated 

roots

Palmate 

roots

A series of 

swelling or 

ring like 

outgrowth.

Ex: Ipecac 

(Cephaelis)

Thicken 

like palm of 

human 

hand. Ex: 

Marranta

orchis



Modifications- Prop and Stilt Adventitious roots

3. Prop roots

• Piller like roots appear from large 

horizontal branches in trees. 

• Grows downwards & enter into soil and 

provide mechanical support to the tree. 

Ex: Banyan (Ficus bengalensis).

4. Stilt roots

• Appear from the basal nodes near 

the soil. 

• They fix the erect stem with soil to 

provide extra support. 

Ex: Zea mays, Saccharum 

officinarum, Pennisetum typhoides.



Modifications of Climbing or clinging Adventitious roots 

5. Climbing or clinging roots

• Arises from nodes (Ex: Betal), Internodes (Ex: Ficus-pumila) or both (Ex: Ivy). 

• Penetrate cracks for the support (Ex: Pothos) or secreting sticky juice at their tips (Ex: Ivy). 





Modifications of Contractile Adventitious roots

6. Contractile roots

• Found in the underground stem of some plants. 

• Apical part of these roots contracts and fixed the plant in soil Ex: Crocus, Allium cepa.



Parasitic, Epiphytic and Assimilatory roots

7. Parasitic or haustorial roots

• Occurs in parasites for absorbing nourishment from the host. 

Ex: Amarbel or Dodder (Cuscuta reflexa), Loranthus, Viscum

9. Assimilatory roots

• Arises from the nodes of stem. 

• Forms food through photosynthesis. 

Ex: Trapa, Tinospora.

• Irregular, thick roots hanging in the air.

• Bears velamen tissue which absorbs humidity from atmosphere. 

Ex: Orchid-Vanda

8. Epiphytic roots or hygroscopic roots



Floating, Reproductive and Leaf roots

10. Floating roots

• Contains air which help for floating of aquatic plants on water surface.

Ex: Jussiaea (Ludwigia).

11. Reproductive roots

• Adventitious buds arise on roots, which take part in vegetative propagation. 

Ex: Agave, Sweet potato

12. Leaf roots

• One leaf of each node is modified in to roots for balancing the plant in water.

Ex.: Salvinia



Stem

• Stem is an erect ascending part of plant which develops from Plumule of embryo.

Main characters of stem

• Bears Nodes, internodes, leaves, flowers & fruits.

• Positive phototropic and negative geotropic.

• Bears lateral branches, which arise exogenously from cortex.

• Hairs if present, they are multicellular. It has buds.

• Terminal bud of stem is responsible for the elongation of plant.



Shape and functions of stem

Shape of stem Description Example

Cylindrical Circular or cylindrical in shape Lemon, shoe flower

Quadrangular In cross section the stem appears four angled 

forming a square

Tulsi (Ocimum)

Triangular Shows three angles Cyprus rotundas

Flat Stem is flat and leaf like Opuntia

Ribbed Stem bears ridges and furrows Casuarina, Cucurbita

Ribbon shaped Stem is either filamentous or ribbon like Podostemon

Function of stem

• Helpful to translocate water and mineral salts 

• Translocate the prepared food from leaves to all plant parts.

• Produces new cells, tissues and organs every year, which are essential for the activity 

of plants.



Forms of stem

Stem

Reduced stem Erect stems Weak stems

Stem present as small disc on which 

nodes and internodes are not 

differentiated. Ex: Radish, Turnip

In some aquatic plants, it is green 

and flattened to float on the surface 

of water. Ex: Wolffia, Lemma

It is strong and remains 

erect or upright without 

any external support. 

Ex: Mango, wheat

Stem is soft and weak. 

It requires a support for 

spreading. It can be 

Upright and prostrate

Prostrate weak stems Upright weak stem

Twiners ClimbersTrailers Runner Stolon Offset



Trailers and Runners

The shoots spread horizontally along the ground 

without rooting at intervals.  Ex: Euphorbia Prostrate

Trailers

Procumbent 

Decumbent 

Runner

Elongated, prostrate aerial branch with long internodes & 

roots at nodes, Ex: Oxalis, Centella asiatica (Brahmi), grass



Stolon and Offset

Stolon

Elongated horizontal branch arise from base of the stem. 

Ex: Dracaena mint jasmine

Offset

Short horizontal branch producing a cluster of leaves above and cluster of roots below. 

Ex: Pistia, Eicchornia



Sub aerial modifications of stem 


