
Structure and Function of cell well, plasma membrane, ribosomes, golgi apparatus and lysosome 
 

1. Plasma Membrane:-Also known as the cell membrane or cytoplasmic membrane. 
o Structure: Composed of a lipid bilayer with embedded proteins. 

2. Ribosomes Structure: Small, non-membrane-bound particles composed of ribosomal RNA (rRNA) and 
proteins. 

3. Golgi Apparatus Structure: Consists of a series of flattened sacs (cisternae) and vesicles. 
4. Lysosomes Structure: Membrane-bound organelles containing digestive enzymes. 
5. Cell Wall Structure:-Rigid outer layer in plant cells, composed of cellulose. 
6.Chromatids Structure:- Each metaphase chromosome consists of two identical parts, known as 

chromatids. 

 7.Centromere  Structure: -The centromere is a specialized region where the two chromatids of a                   
chromosome appear to be joined or fused. 

          8.Telomere Structure:-Telomeres are located at both ends of a linear chromosome. 
  

Lampbrush Chromosomes:- 
Lampbrush chromosomes are the largest known chromosomes found in  the yolk-rich oocytic nuclei 
of certain vertebrates, including fishes, amphibians, reptiles, and birds. 

Polytene Chromosomes 
Polytene chromosomes are also giant chromosomes but relatively smaller than lampbrush 
chromosomes. 

 

Gene interaction 
Gene interaction refers to the fascinating process in which two or more genes influence each other’s 
expression as an organism develops a single characteristic. This concept is crucial because it 
recognizes that most traits in living organisms are not determined by a single gene but by a 
combination of different genes. 
1. Allelic or Non-epistatic Gene Interaction:-This type of gene interaction occurs between the alleles 

of a single gene. 
2. Non-allelic or Epistatic Gene Interaction:-This type of gene interaction involves interactions 

between genes on identical or distinct chromosomes. 
Multiple Alleles: 

In some cases, a gene may have more than two allelic variants. These multiple alleles exist at the same 
gene locus.A classic example is the ABO blood group system in humans. The ABO gene has three 
alleles: A, B, and O.The interaction between these alleles determines an individual’s blood type (A, B, 
AB, or O). 

Lethal Alleles: 
Lethal alleles are those that cause the death of an organism when present in certain genotypes.For 
example, in humans, the homozygous recessive genotype for a lethal allele may result in embryonic 
lethality or severe developmental defects.These alleles disrupt essential biological processes, leading 
to non-viable offspring. 

Patterns of Sex Determination in Plants: 

o Monoecious Plants: 
 Monoecious plants have both male and female reproductive structures on the same 

individual.These structures can be present in separate flowers on the same plant or 
even within the same flower.Examples include corn (maize) and some species of 
cucurbits (such as pumpkins and zucchinis). 

o Dioecious Plants: 
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 Dioecious plants have separate male and female individuals.Each plant is either 
exclusively male or exclusively female.Dioecious species exhibit distinct sex 
chromosomes or other mechanisms for sex determination.Examples include holly 
(Ilex), asparagus, and kiwifruit. 

Plant introduction 
Plant introduction is the process of bringing plant species or varieties from one geographical location 
or ecological zone to another for various purposes. Let’s explore this concept further: 

1. Types of Plant Introduction: 
o Primary Introduction: When introduced varieties are well-suited to the new 

environment without altering their genotype. Example: dwarf wheat and rice varieties. 
o Secondary Introduction: Introduced varieties undergo selection or hybridization with 

local varieties to improve specific traits. Example: wheat varieties like ‘Kalyan Sona’ 
and ‘Sonalika’. 

Agencies of plant in India 

1. National Bureau of Plant Genetic Resources (NBPGR): 
2. Forest Research Institute (FRI), Dehradun: 
3. Botanical Survey of India: 
4. Central Research Institutes for Different Crops: 
5. National Research Centre for Orchids (NRC Orchids), Gangtok, Sikkim: 

 
Hybridization: 

1. Hybridization: 
o Definition: Hybridization is the process of cross-breeding different plants to create 

offspring with a combination of desirable traits from the parent plants. 
o It plays a pivotal role in developing crops with improved characteristics, such as 

increased yield, disease resistance, and adaptability to diverse environmental 
conditions. 

Plant Breeding 

1. Heterosis (Hybrid Vigor): 
o Definition: 

 Heterosis refers to the increased vigor, growth, and performance observed in 
the offspring (hybrids) resulting from the mating of genetically diverse 
parents. 

 It is functionally the opposite of inbreeding depression. 
2. Mutation Breeding: 

o Definition: 
 Mutation breeding induces spontaneous genetic variation in plants using 

physical radiation (such as gamma rays) or chemical mutagens. 
 It creates new crop varieties by altering the DNA, leading to beneficial 

changes. 
3. Molecular Breeding: 

o Definition: 
 Molecular breeding integrates genomic information with conventional 

breeding methods. 
 It uses molecular markers, genomics, and DNA sequencing to improve crop 

traits. 



Biostatistics 

Biostatistics, also known as biometry, is the application of statistical methods to a wide range of 
topics in biology. It encompasses the design of biological experiments, the collection and analysis of 
data from those experiments, and the interpretation of the results.  

Central tendency 

Measures of central tendency help us understand where the middle or typical value of a dataset lies. 
In plant biology, these measures are essential for summarizing and interpreting data. Here are the 
three common measures of central tendency: 

1. Arithmetic Mean (Average): 
o Definition: The arithmetic mean is the sum of all values divided by the total number of 

values in the dataset. 
o Formula: Mean (x)̄ = (Sum of all values) / (Number of values). 
o Use Case: 

 Calculate the average height of a group of sunflower plants. 
 Example: Heights (in cm) of five sunflowers: 120, 130, 140, 125, 135. 

 Mean = (120 + 130 + 140 + 125 + 135) / 5 = 130 cm. 
2. Mode: 

o Definition: The mode is the most frequent value in a dataset. 
o Use Case: 

 Identify the most common leaf shape in a population of maple trees. 
 Example: Leaf shapes observed: lobed, serrated, lobed, entire, lobed. 

 Mode = “lobed.” 
3. Median: 

o Definition: The median is the middle value when data is arranged in ascending or 
descending order. 

o Use Case: 
 Determine the middle growth rate in a set of maize plants. 
 Example: Growth rates (in cm/day) of seven maize plants: 5, 6, 7, 8, 9, 10, 11. 

 Median = 8 cm/day. 

Plant tissue culture 

Plant tissue culture refers to the in-vitro aseptic culture of plant cells, tissues, or whole plants under 
controlled nutritional and environmental conditions. This technique allows researchers and plant 
biotechnologists to manipulate plant growth, development, and regeneration outside their natural 
environment. Here are the key points about plant tissue culture: 

1. History: 
o Gottlieb Haberlandt, in 1902, attempted to cultivate individual palisade cells from 

leaves in a nutrient solution. Although the cells did not divide, his experiment laid the 
foundation for tissue culture technology. 

o Roger J. Gautheret, a French scientist, achieved encouraging results with culturing 
cambial tissues of carrots in 1934. 

2. Components of Plant Tissue Culture: 
o Explants: Small plant parts (e.g., leaf, stem, meristem) used to initiate cultures. 
o Culture Vessels: Containers (e.g., test tubes, Petri dishes, flasks) where plant cultures 

grow. 
o Nutrient Media: Liquid or solid media containing nutrients and growth regulators. 
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o Sterilization Equipment: Autoclaves or pressure cookers used to sterilize vessels and 
media. 

3. Types of Plant Tissue Culture: 
o Callus Culture: Inducing undifferentiated cell masses (callus) from explants. 
o Cell Suspension Culture: Growing single cells or small aggregates in liquid media. 
o Anther/Microspore Culture: Producing haploid plants from pollen grains. 
o Protoplast Culture: Culturing isolated plant cells without cell walls. 
o Embryo Culture: Regenerating embryos from immature seeds. 
o Meristem Culture: Propagating disease-free plants from shoot tips. 

4. Applications of Plant Tissue Culture: 
o Clonal Propagation: Producing identical plant clones. 
o Germplasm Conservation: Preserving rare or endangered species. 
o Secondary Metabolite Production: Culturing plants to produce valuable compounds. 
o Genetic Transformation: Introducing foreign genes into plant cells. 

Somatic hybridization 

Somatic hybridization is a technique that combines cells from different plant species or varieties to create 
hybrid cells. The selection of hybrid cells is crucial for successful somatic hybridization. 

Nano-Pesticides: 
Definition: Nano-pesticides are plant protection chemicals in which either the active ingredient or 
the carrier molecule is developed through nanotechnology. 
Purpose: Nano-pesticides aim to enhance pest management while minimizing environmental and 
health hazards associated with conventional pesticides. 

Blockchain technology 

Blockchain technology is a decentralized, tamper-proof digital ledger that records transactions across a 
network of computers (nodes).In plant science, blockchain can revolutionize data management, 
traceability, and collaboration. 

Artificial Neural Networks (ANNs) 

ANNs are computational models inspired by the human brain’s neural structure.They consist of 
interconnected artificial neurons (nodes) organized in layers.ANNs learn from data and can recognize 
patterns, classify information, and make predictions. 

Applications in Plant Science: 

o Complex Relationships: 
 ANNs excel at modeling non-linear relationships in plant data. 
 They can predict plant traits, growth, and responses to environmental factors. 

o Genomics and Breeding: 
 ANNs identify candidate genes associated with stress resistance or desirable traits. 
 Enhance breeding programs by optimizing genetic combinations. 

Unique Traits of ANNs: 

o Continuous Data: ANNs handle continuous data efficiently. 
o Training Data: They learn from labeled examples during training. 

Artificial Neural Networks (ANNs) 
Artificial Neural Networks (ANNs) have found valuable applications in plant science, aiding research, 
prediction, and optimization. Here are some notable areas where ANNs play a crucial role: 



1. Plant Disease Identification: 
o ANNs are used for automated disease detection in plants. 
o Unlike classifying ordinary objects, plant diseases exhibit substantial intra-class variation 

due to varying disease features. 
o Researchers train ANNs on labeled datasets of healthy and diseased plant images. 
o These models learn to recognize patterns associated with specific diseases, enabling early 

detection and targeted interventions1. 
2. Crop Yield Prediction: 

o ANNs are employed to predict crop yields based on various factors such as weather 
conditions, soil quality, and historical data. 

o By analyzing complex relationships, ANNs provide accurate yield estimates. 
o Farmers can make informed decisions regarding planting, irrigation, and fertilization 

strategies. 

INFLIBNET 

INFLIBNET stands for “Information and Library Network”. It is an autonomous Inter-University Centre 
(IUC) established by the University Grants Commission (UGC) in India. Let’s explore more about 
INFLIBNET: 
1. Mission and Purpose: 

o INFLIBNET’s mission is to modernize university libraries across India by leveraging state-of-
the-art technologies. 

o It aims to facilitate optimum utilization of information for academic and research 
purposes. 

2. History and Evolution: 
o INFLIBNET was initiated as a project under the Inter-University Centre for Astronomy and 

Astrophysics (IUCAA) on February 27, 1991. 
o On May 16, 1996, it gained independence and became an independent Inter-University 

Centre. 
o The centre collaborates with universities, colleges, and research institutions to enhance 

library services. 

Google Scholar 

o Google Scholar provides a simple yet powerful way to broadly search for scholarly 
literature across various disciplines.It encompasses a wide range of sources, 
including articles, theses, books, abstracts, and court opinions.Researchers, academics, 
and students can use Google Scholar to access high-quality scholarly content. 

IoT platform 

o An IoT platform is an application or service that provides built-in tools and capabilities to 
connect every “thing” in an IoT ecosystem. 

o It serves as a central hub for managing devices, handling data, and enabling applications. 
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