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➢The stelar bundles ,which are the continuation of the bundles in the leaf 

bases, are called leaf traces. 

➢ In the angiosperms and especially in dicots, the primary vascular cylinder is 

interrupted at each node by the exit of one or more bundles that enter the 

leaves “ A vascular bundle located in the stem but directly related to a leaf , to 

represent the lower part of the vascular supply of this leaf , is termed leaf 

trace.” 

➢The leaf trace is a vascular bundle that connects the vascular system of the 

leaf with that of the stem 





The transverse sections of such stems show a circle of vascular bundles with 

the parenchymatous leaf gaps.

There are three common types of nodes in dicots:

1.Unilacunar

2.Trilacunar

3.Multilacunar

UNILACUNAR NODE

The node with a single gap and a single trace to a leaf is known as unilacunar. 

Eg: ocimum, eucalyptus

TRILACUNAR NODE

the node with three gaps and three traces to a leaf (one median and two lateral) 

is known as trilacunar. Eg. Brassica, Annona etc

MULTILACUNAR NODE

the node with several to many gaps and traces to a leaf is known as 

multilacunar. Eg:Rumex,Aralium

























Plant Anatomy related to 
taxonomy



Learning objectives :

1.  Plant Anatomy in Taxonomy.

2.  Importance of Anatomical characters in the field 
of Taxonomy.

3. Peculiarities of Anatomical characters.

4. Anatomical characters used in Taxonomy.



Plant anatomy in taxonomy :
Important features .

❑ Anatomical characters are  CONSERVED and STABLE.

❑ can be used as  “TAXONOMIC CHARACTER”.

❑ Anatomical characters of all the plant parts are used .

❑ Anatomical characters can be used in Taxonomy for ;

             1. The identification of plants.

             2. Establishing genetic relationships.

             3. Solving taxonomical disputes.



Peculiarities of anatomical characters :

➢ Anatomy of  fragmentary materials [such a piece of wood ]  

can be performed .

➢ Anatomical studies of Herbarium specimens can be studied

➢ High range of anatomical variabilities among plants.

➢ Most of the anatomical characters are conserved.

➢ Can be done without sophisticated instrumentation.



Anatomical  characters used in 
plant taxonomy .

1. Trichomes

                    2. Stomata and Epidermal features

                    3. Leaf Anatomy

                    4. Nodal anatomy

                5. Stem anatomy

                6. Sclerids and Fibres

                7. Cambium 

                8. Wood anatomy



Trichomes :
❑ Used  to  compare  closely  related  

taxa.

❑ FEATURES OF TRICHOMES USED: 

Glandular, Non glandular, 

Unicellular, Multicellular, Shape 

and size of trichomes etc.

❑ Examples ;

     1. Non glandular trichomes : 

lauraceae , Moraceae.

     2. Stellate hairs : Malvaceae.

     3. Mucilage hairs : Rumex 

     4. Stinging hairs : Urticaceae

     5. Silica hairs : grasses .



2. Stomata and epidermal features :

➢ Types of Stomata and distribution of 

Stomata .

➢ SEM features of  Stomata and 

Epidermis .

➢ Some  families are specific for stomata.

      1. ANOMOCYTIC  = Rananculaceae.

      2. ANISOCYTIC    = Brassicaceae.

      3. DIACYTIC        = Caryophyllaceae.

      4. PARACYTIC      = Rubaceae.

      5. GRAMINACEAE = Poaceae 



➢ 35 different types of Stomata have been described by 

vascular plants .

➢ SUNKEN STOMATA= Indicate XEROPHTIC habitat.

➢ STOMATAL INDEX = (S/(S+E))multiplied with 100.

➢ STOMATAL DISTRIBUTION on leaves and classification based 

on it :

      Stomata Development are two types 

            1. Syndetochelic stomata

            2. Haplochelic stomata



• Syndetochelic stomata :
     A Type of stomata in which the two Guard cells and the 

Subsidiary cells are derived from a single mother cell.

     Primitive type .

     Usually occurs in Gymnosperms .

• Haplochelic stomata :
      A Type of stoma in which the two Guard cells are derived 

from a Single mother cell and the Subsidiary cells from the 

derived initials .

       Development pattern of stomata indicates the PHYLOGENY 

.



3.LEAF ANATOMY :
✓ Leaf anatomy extensively used in the taxonomy of CYPERACEAE.

✓ Characters Used :

    1. Gross anatomical architectures (Dicot and Monocot) .

    2. Structural viability : Features of Mesophyll, bundle sheath, 

hydathodes , KRANZ ANATOMY ,foliar nectaries and glands ,oil 

glands, stomatal crypts and features of Leaf abscission .



4. NODAL ANATOMY :

❖ Different types of nodes :

     1. UNICELLULAR 

         * Single leaf trace – Nerium , calotropis 

         * Two leaf traces    - Cleodendron splendens.

         * Three leaf traces  - Withania somnifera 

     2. TRILACUNAR 

         * Azadiracta 

     3. MULTILACUNAR 

         * Rumex, polygonum, Aralium.



5. STEM ANATOMY :

✓ GROSS ANATOMY OF MONOCOT AND DICOT STEM :

      Features of Epidermis ,Hypodermis ,Distribution of 

Collenchyma, Sclerenchyma , Variations in the Endodermis 

,characteristics of piths , storage region , number – shape and 

distribution of Vasculature.

      EXAMPLES :

       1.BICOLLATERAL –Cucurbitaceae.

       2.CORTICAL AND MEDULLARY –Nyctaginaceae.

       3. ANAMOLOUS SEC THICK –Bignoniaceae 

       4. INCLUDED PHLOEM – Amaranthaceae 

       5. ANAMOLOLOUS SEC THICK IN MONOCOTS.



6. SCLERIDS :

➢ Nature, type and distributions of Sclerids and Fibres .

➢ Monocot fibres are Hard fibres (coir, Musa )

➢ Dicot fibres are Soft fibres (jute )

➢ Asterosclerids (Star shaped) in Nymphyaceae 

➢ Trichosclerids : Branched hair like (leaves of olea )

➢ Macrosclerids : Columnar cells (seed coasts of legumes)

➢ Osterosclerids : Bone line (seed coats of pisum)

➢ Reaction wood and distribution of Gelatinous fibres .



7. CAMBIUM :

❑ FEATURES USED :

    1. Features of cambium.

    2. Formation of Secondary cambium .

    3. Storied Vs Non storied cambium.

    4. Homogenous Vs Heterogenous cambium

    5. Developmental features of ray and fusiform initials.



8. Wood anatomy :

▪  Extensively used in solving taxonomic disputes.

▪  Also used to detect ADULTERATION in medicinal plants.

▪  Powder microscopy of wood can be used for identification  

of adulterations .

▪  Colour and Odour of wood are characteristics and it can 

be used for the identification of wood in timber industry.



Following features of wood are used in taxonomy

(A)VESSELS 

    Features of vessels – distribution pattern ,diameter , 

perforation features, thickening pattern etc.

    Solitary vessels are considered primitive than vessels 

arranged in groups .

    Non porous wood is more primitive than porous wood 

         * POROUS    - Wood of Gymnosperms 

         * NON POROUS –wood of Angiosperms

     Diffuse porous wood is primitive than ring porous wood.



(B) WOOD PARENCHYMA :
    Based on the distribution pattern .two types of 

W.parenchyma.

 1. APOTRACHEAL TYPE :

     Here the parenchyma are distributed without any specific 

relation to the vessels.

     parenchyma are not in direct contact with vessels

     Three different types 

         * Diffuse apotracheal type

         * Banded apotracheal type

         * Terminal apotracheal type   



❑ DIFFUSE APOTRACHEAL TYPE :

     1. Parenchyma cells occurs singly among  fibres and 

tracheids 

     2. Example :Adina cordifolia 

❑  BANDED APOTRACHEAL TYPE :

     1. Parenchyma cells occurs in Bands 

     2. Example : pterogota and lophopetalum.

❑  TERMINAL APOTRACHEAL TYPE :

     1.Bands of parenchyma cells confined to the  Ends of 

growth rings .

     2. Example : Michelia , Acer.



(B) PARATRACHEAL TYPE :

❑ Here the parenchyma cells are distributed in close 

association with vessels.

❑ Two types :

     (A) ABAXIAL TYPE : parenchyma cells found in association 

with the abaxial surface of vessels (surface away from the 

centre of the vessels .

      (B) VASICENTRIC TYPE: Parenchyma cells completely 

surrounded the vessel.



(C) RAYS :

❑ Abundance , ray diameter , width and cellular 

composition. 

❑ Degree of wall thickenings.

❑ Pitted pattern in ray cells .

❑ Homogenous and Heterogeneous ray system.

❑ Heterogenous rays are considered primitive than 

homogenous rays.



(4) STORIED STRUCTURES :

❑ STORIED :

      Arrangement of cells in horizontal series seen in 

the tangential section.

❑ NON STORIED :

      Storied structures are considered advanced than 

Non storied cells.



THANK YOU
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