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Practical botany serves as the empirical foundation for plant sciences, bridging the gap between theoretical

biological concepts and observable physical reality. It is a rigorous discipline that demands precision in laboratory

techniques, microscopic analysis, and morphological documentation. This guide provides an exhaustive exploration

of the methodologies outlined in seminal works such as those by Ashok Bendre and Ashok Kumar, covering the full

spectrum of botanical study from microbiology to advanced plant physiology.

Fundamental Methodologies in Botanical Microtechnique

The core of practical botany lies in the ability to prepare plant tissues for microscopic observation. This involves a 

series of sequential steps: sectioning, staining, and mounting. Each step requires a deep understanding of plant

anatomy and chemical properties of reagents to ensure that the cellular architecture is preserved and clearly visible.

Advanced Sectioning Procedures

Free-hand sectioning is the most common technique used in undergraduate and postgraduate laboratories. The

objective is to obtain a section that is exactly one cell thick. For thicker or more delicate specimens, embedding in

paraffin wax or using a microtome may be necessary. The technical workflow for high-quality sectioning includes:

•  Specimen Selection: Choosing healthy, representative parts of the plant, typically stems, roots, or leaves, 

preserved in FAA (Formalin-Aceto-Alcohol).

•  Orientation: Ensuring the specimen is oriented correctly for Transverse Section (T.S.), Longitudinal Section 

(L.S.), or Radial Longitudinal Section (R.L.S.).

•  Razor Handling: Using a high-carbon steel razor maintained at a 45-degree angle to the specimen surface, 

utilizing a swift, drawing motion toward the body.

The Chemistry of Staining

Staining is not merely a coloring process but a biochemical reaction where specific dyes bind to cellular

components based on their pH and chemical affinity. In practical botany, double staining is the gold standard for

differentiating lignified and non-lignified tissues.



Stain Name Chemical Nature Target Tissue Resultant Color

Safranin Basic Dye Lignified (Xylem, 
Sclerenchyma)

Bright Red

Fast Green Acidic Dye Cellulosic (Phloem, 
Parenchyma)

Blue-Green

Acetocarmine Nuclear Stain Chromosomes/Nucleus Deep Pink/Red

Iodine Solution Reagent Starch Grains Blue-Black

Taxonomic Analysis of Cryptogams

Practical Botany Volume I focuses heavily on the "Lower Plants" or Cryptogams, including Algae, Fungi,

Bryophytes, and Pteridophytes. The study of these organisms requires specialized identification keys based on

reproductive structures and vegetative morphology.

Phycological Investigations (Algae)

Laboratory analysis of algae involves identifying the pigments and storage products. For instance, the identification

of Spirogyra depends on the observation of its spiral chloroplasts and pyrenoids. In contrast, Vaucheria is

characterized by its coenocytic (aseptate) structure. Students must master the use of the ocular micrometer to

measure filament diameter and spore size, which are critical diagnostic features in phycology.

Mycology and Plant Pathology

The study of fungi involves the examination of mycelial structures and fruiting bodies. Practical work often involves 

identifying pathogens like Puccinia graminis tritici (wheat rust) or Albugo candida (white rust of crucifers). The 

analysis focuses on the life cycle stages found on the host tissue, such as uredinia, telia, and aecia. Pathological 

study requires calculating the Disease Incidence Index (DII) using the following formula:

DII (%) = (Number of infected plant units / Total number of units examined) × 100

Structural Botany of Higher Plants (Phanerogams)

Volume II of Practical Botany transitions into the study of Angiosperms and Gymnosperms. This encompasses

Taxonomy, Anatomy, and Embryology. The ability to describe a plant in technical botanical terms is the hallmark of

a trained botanist.

Technical Description in Taxonomy

Describing a flowering plant involves a systematic breakdown of its vegetative and reproductive parts. This follows

a specific hierarchy:

1.  Habit: Herb, shrub, tree, or climber.

2.  Root System: Tap root or adventitious.

3.  Stem: Cylindrical, branched, solid, or fistular.

4.  Leaf: Phyllotaxy (alternate, opposite, whorled), venation (reticulate or parallel), and stipules.

5.  Inflorescence: Racemose, cymose, or special types like Cyathium or Verticillaster.

6.  Flower: Symmetry (actinomorphic or zygomorphic), sexuality, and insertion (hypogynous, perigynous, or 

epigynous).



Floral Formulas and Diagrams

The floral formula is a shorthand symbolic representation of a flower's structure. For example, a typical flower of the

Solanaceae family would be represented as:

"• &¥ K(5) [C(5) A5] G(2)

This denotes an actinomorphic ("•), bisexual (&¥) flower with 5 fused sepals (K), 5 fused petals (C) with 5 epipetalous

stamens (A), and a bicarpellary syncarpous superior ovary (G).

Experimental Plant Physiology

Unlike anatomy, which is descriptive, plant physiology is experimental. It seeks to quantify the internal life

processes of the plant. Advanced practical work includes the measurement of transpiration rates, photosynthetic

oxygen evolution, and enzymatic activity.

Quantitative Analysis of Transpiration

Using Ganong’s Potometer, students can measure the rate of transpiration under varying environmental conditions.

The process involves measuring the movement of an air bubble in a capillary tube over a fixed time interval. The

technical accuracy of this experiment depends on the airtightness of the apparatus, typically achieved using

petroleum jelly (Vaseline) at all connection points.

Biochemical Assays: Chlorophyll Estimation

In modern practical botany, the concentration of chlorophyll a and b is determined using spectrophotometry. The

Arnon’s method is standard, involving extraction in 80% acetone. The concentration is calculated using the

absorbance (A) at 645 nm and 663 nm:

•  Chlorophyll a (mg/g) = [12.7(A663) - 2.69(A645)] × (V / 1000 × W)

•  Chlorophyll b (mg/g) = [22.9(A645) - 4.68(A663)] × (V / 1000 × W)

Where V = final volume of extract and W = fresh weight of the tissue.

Genetics and Biostatistics in Botany

Advanced practical botany integrates quantitative analysis through biostatistics and cytology. These fields allow for

the verification of Mendelian inheritance patterns and the study of chromosomal aberrations.

Cytological Preparations

The squash technique is used for studying mitosis in onion root tips. This involves fixing the root tips in Carnoy's

fluid, followed by hydrolysis in 1N HCl to soften the cell walls, and finally staining with acetocarmine. Observation

under high power (400x or 1000x with oil immersion) allows for the identification of prophase, metaphase,

anaphase, and telophase.

Application of Chi-Square (<{"’�Test

In botanical genetics, the Chi-Square test is used to determine if the observed phenotypic ratios deviate

significantly from the expected Mendelian ratios. The formula is:

<{"�Ò�£ [ (Observed - Expected)² / Expected ]

If the calculated <{ value is less than the table value at a 0.05 probability level, the null hypothesis (that the data

follows Mendelian laws) is accepted.



Ecological Sampling Techniques

Practical ecology involves the study of plant communities in their natural habitat. This requires quantitative

sampling methods to determine the density, frequency, and abundance of species.

The Quadrat Method

A quadrat (usually a 1m x 1m square frame) is used to sample vegetation. Key ecological metrics include:

•  Frequency: (Number of quadrats in which the species occurred / Total number of quadrats studied) × 100.

•  Density: Total number of individuals of the species in all quadrats / Total number of quadrats studied.

•  Importance Value Index (IVI): A composite metric calculated by summing the relative frequency, relative 

density, and relative dominance.

Economic Botany and Ethnobiological Documentation

This branch of practical botany focuses on plants utilized by humans. Practical examinations typically involve the

identification of plant parts (seeds, fibers, oils, wood) and their taxonomic sources. For example, identifying

Gossypium (cotton) as a surface fiber derived from the seed coat, or Triticum aestivum (wheat) as a caryopsis fruit.

Documentation must include the botanical name, family, part used, and active chemical constituents (e.g., alkaloids

like caffeine in Coffea arabica).

Troubleshooting Common Laboratory Errors

Practical botany is prone to technical errors that can lead to misleading observations. Identifying these early is

crucial for accurate data collection.



Issue Potential Cause Technical Solution

Air Bubbles in Slide Improper lowering of the coverslip Use a needle to lower the coverslip 
slowly at a 45° angle.

Tissue Plasmolysis High concentration of mounting 
medium (e.g., glycerin)

Dilute the mounting medium or use 
isotonic solutions.

Over-staining Specimen left in stain for too long Wash with 70% alcohol (for Safranin) 
or water to destain.

Opaque Sections Sections too thick or poorly 
dehydrated

Ensure thin sectioning; use higher 
grades of alcohol for dehydration.

Synthesis of Practical Methodologies

The evolution of practical botany from 19th-century descriptive morphology to 21st-century molecular analysis

highlights the discipline's enduring relevance. While digital imaging and DNA barcoding are transforming the field,

the fundamental skills of microscopic observation, manual sectioning, and taxonomic description remain

indispensable. These practices foster a disciplined approach to scientific inquiry, training the eye to observe

nuances that automated systems might overlook.

Mastery of the techniques outlined in "A Textbook of Practical Botany" provides students and researchers with the

tools necessary to contribute to biodiversity conservation, agricultural innovation, and pharmacological discovery.

As we face global challenges like climate change and habitat loss, the ability to accurately identify, analyze, and

understand plant life at a cellular and community level has never been more critical. The integration of traditional

laboratory skills with modern analytical frameworks ensures that botany remains a vibrant and essential pillar of the

biological sciences.
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