
Morphology and anatomy of 

the root. 



Plan. 

 
• The root is the axial organ of the plant 

• Morphology of the root and root systems 

• The functions of the root 

• The zones of young root  

• The primary anatomical structure of the root 

•  Transformation to the secondary structure 

of the root. The secondary structure of the 

root.  

•   

 



• Vegetative organs provided up the body of 

the plant and perform the main functions of 

its vital activity, including vegetative 

reproduction. These include the root, stem 

and leaf. A stem with leaves and buds is 

called a shoot.  

 

• Reproductive (generative) organs are 

intended for sexual or asexual reproduction 

itself. In angiosperms, they include a flower 

and its derivatives - a seed and a fruit. 





Plant organs are characterized 

by some general patterns. 

•The symmetry.  

•The polarity.   

•The geotropism.  

•The metamorphoses 

(modifications) 



Radial symmetry of the root 

Bilateral symmetry of the 

leaf of Pine  









The metamorphoses (modifications) 
 





Organs that have the same origin are called homologous.  



Root (Latin radix) is an axial, usually 

underground vegetative organ of higher 

vascular plants with unlimited growth in 

length and positive geotropism. The root 

anchors the plant in the soil and provides 

absorption and conduction of water with 

dissolved mineral substances to the stem and 

leaves. 
 



The symmetry of root 



Root functions 
• 1. Mineral and water nutrition. 

• 2. Fixing the plant in the soil. 

• 3. Synthesis of organic substances. 

• 4. Synthesis of alkaloids, phytohormones 

and other active compounds. 

• 5. Accumulation of substances. 

• 6. Vegetative reproduction. 

• 7. Symbiosis with bacteria. 

• 8. Symbiosis with fungi (mycorrhiza) 



1 –  the  tap root, 2 – the lateral root, 3 – the adventitious root, 4 – the stems.  



А — pivotal root system , Б — fibrous root system , В — mixed root 
systems ; / — tap root,  2 — adventitious rot,  3 — hypocotyl. 

 

The root system is a set of roots of one plant. The general form and 

character of which is determined by the ratio of the growth of the tap, lateral 

and adventitious roots. 











Zone of root 



The  zone of cell divisions 

(meristematic zone) 





The zone of elongation (growth) of root 



The zone maturation  (the 

absorption zone) 



The primary anatomical structure of the root 



Epiblema 

The trichoblasts (root hairs) 



The exodermis cells in root of Iris germanica 

 



The mezoderma 

The endoderma 







Central axial cylinder 

The xylem 

The phloem 



 





The transformation to the secondary structure  of the root 

1-primary phloem, 2-primary 

xylem, 3- vascular 

cambium, 4-pericycle,5-

endoderm, 6-mesoderm, 7-

rhizoderm, 8-exoderm, 9-

secondary xylem, 

10-secondary phloem, 11-

secondary cortex, 12-

phellogen, 13-fellema. 



The secondary structure of the root 

The secondary structure of the pumpkin root: 1-primary xylem, 2-secondary xylem, 3-pith ray, 

4- vascular cambium, 5-primary and secondary phloem, 6- parenchyma of the secondary cortex, 

7- periderm (1-3-xylem, 5-7-secondary cortex) 



The secondary structure of the pumpkin root 



 

Perennial linden root: 

 1-periderm, 2-core 

parenchyma of pericyclic 

origin, 3-phloem 4- vascular 

cambium, 5-secondary xylem 

6-primary xylem, 7-primary 

pith ray, 8-secondary pith ray, 

9-idioblasts with calcium 

oxalate crystals 



Perennial linden root 





The Banyan Tree is a species of fig tree that grows aerial prop roots; thick 

supporting trunks. Prop roots allow the Banyan Tree to provide additional 

anchorage and support. The circling of prop roots allows these enormous 

trees to not only grow taller but also wider. A large Banyan Tree can be over 

100 feet( 30 meters) wide. 



Buttress roots of Fig trees arise from the base of a stem and 
support the plant. 



Roots of mangrove trees 



Ivy roots of Hedera helix 



Root crops and root tubers 

A-root tubers 

B-root crops 





The structure of modified roots (rootlets).  

Cross-sections of rootstocks with different types of cambium and storage 

deposition: A - monocambial phloem (carrot); B - monocambial xylem (radish); C - 

polycambial (beet). 1 - periderm, 2 - secondary phloem, 3 - cambium, 4 - secondary 

xylem, 5 - primary xylem.  



Cross-section of radish root 









Cross-section of carrot root 









ё 

 The rings on the 
cross-section of the 
beet are formed due 
to the repeated 
occurrence of 
vascular cambium. 



Cross section of beet root 














