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Internal Root Structure 

Learning Objectives 

 Describe the different structures and zones of a root. 

 Compare and contrast a monocot root to a dicot root. 

 Describe secondary root growth and the function of vascular and cork cambium. 

Introduction 

The internal structure of the root shows the different cells and tissues that form the root system, it varies 

from plant to another depending on the group to which it belongs, there are differences between 

monocotyledonous plants and dicotyledonous plants, between plants from various environments, and it 

differs in the same plant. 

Longitudinal Section 

 

 

 

 

 



 Dr M. BENABDELKADER          BIOLOGIE VEGETALE II (UFE2.1)     PLANT’S BIOLOGY II 2024               2 

 

 

         

 

 

 

 

 

 

 

 

 



 Dr M. BENABDELKADER          BIOLOGIE VEGETALE II (UFE2.1)     PLANT’S BIOLOGY II 2024               3 

Internal Structure of Dicot Stems 

 

 

Internal structure of a typical dicot stem shows following features: 

1. Epidermis: 

Epidermis is the outermost layer of the stem. It is single layer and lack of chloroplast. Multicellular hairs 

(trichomes) and stomata are found on epidermis. Outer side of epidermis a layer is present which is made 

up of cutin is called cuticle. 

Epidermis plays a significant role in protection.  

2. Cortex: 

In dicotyledonous stem cortex divided into three parts: 

(a)  Hypodermis: It is present just below the epidermis. It provides additional support to epidermis. It is 

thick multicellular layer. This layer is composed of collenchyma and their cells contain chloroplast. So 

hypodermis is green and photosynthetic. 

(b) General Cortex: This part is composed of parenchyma. Storage of food is the main function of the 

cortex. Resin canal/ mucilage canal are present in it. The innermost layer of the cortex is called endodermis. 

 (c)  Endodermis: It is single celled thick layer. The cells of endodermis are barrel shaped. These cells 

accumulate more starch in stem of dicot. Thus it is known as ''Starch sheath". 

3. Pericycle: 

This layer is situated in between the endodermis and vascular bundles. The pericycle of stem is multilayered 

and made up of sclerenchyma. Sclerenchymatous pericycle is also known as Hard bast Libéria dur 

https://www.askiitians.com/online-study-packages/structural-organisation-in-plants-and-animals-for-aipmt-aiims?utm_source=content&utm_medium=study_material&utm_campaign=ecom&utm_term=text&utm_content=here
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.Note: 

 In sunflower stem perieycle is made of alternate bands of parenchymatous and sclerenchymatous 

cells. 

 Pericycle which is present in front of the vascular bundle is made up of sclerenchyma and remaining 

is composed of parenchyma. 

 Part of pericycle which is situated in front of vascular bundle is known as Bundle cap. 

4. Vascular Bundle: 

The vascular bundles (wedge shaped) are arranged in a ring. Each vascular bund is conjoint, collateral and 

open. Each vascular bundle is made of phloem, cambium and xylem. Eustele is present in dicotyledon stems. 

5.  Pith: 

This is well developed region, spreading from ring of vascular bundle to the centre. The cells of this region 

mainly made up of parenchyma. 

Function of pith: Storage of water and food. 

 

Internal Structure of Monocotyledon Stems 

 

 

 

1. Epidermis: Epidermis is the outer most single celled thick layer. It is covered with thick cuticle. 

Multicellular hairs are absent and stomata are also less. 

2. Hypodermis: Hypodermis of monocotyledon’s stem is made up of sclerenchyma. It is 2-3 layered 

monocot stem rigidity is more in hypodermis where as in dicot stem, elasticity is more. It provides 

mechanical support to plant.  

3. Ground tissue: The entire mass of parenchyma cells next to hypodermis and extending to the centre is 

called ground tissue. There is no differentiation of ground tissue in monocotyledon stem. It means ground 

tissue is not differentiated into endodermis, cortex, Pericycle etc. 



 Dr M. BENABDELKADER          BIOLOGIE VEGETALE II (UFE2.1)     PLANT’S BIOLOGY II 2024               5 

Note: Sometimes in some grasses, wheat etc. the central portion of ground tissue becomes hollow and is 

called Pith cavity. 

4. Vascular Bundle: 

 Many vascular bundles are scattered in the ground tissue and V.B. are generally oval shape. 

 Vascular bundles lies towards the centre are large in size and-less in number. 

 Vascular bundles situated towards the periphery are small in size but more in number. 

 Each vascular bundle are conjoint, collateral and closed. 

 Vascular bundles surrounded by the layer of sclerenchymatous fibre are known as bundle sheath. 

 So vascular bundles are called fibro vascular bundles. 

(a) Xylem: In xylem number of vessels is less. In metaxylem there occur two large vessels while in 

protoxylem there occurs one or two small vessels. Vessels are arranged in V or Y shape. Just beneath 

protoxylem vessels, there occur a water cavity which is schizolysigenous in origin but major part of water 

cavity is lysigenous. This cavity is formed by disintegration of the element present below the proto xylem 

and neighbouring parenchyma. 

 (b) Phloem: It consists of sieve tube elements and companion cells. Phloem parenchyma is absent.  

5. Pith: Pith is undifferentiated in monocotyledon stems. Atactostele is found in monocotyledon. This is 

highly developed stele.  

 

 

 

 


