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GLOBAL WARMING 

Global warming is the long-term heating of Earth’s climate system 

observed since the pre-industrial period (between 1850 and 1900) due to 

human activities, primarily fossil fuel burning, which increases heat-

trapping greenhouse gas levels in Earth’s atmosphere. The term is 

frequently used interchangeably with the term climate change, though the 

latter refers to both human- and naturally produced warming and the 

effects it has on our planet. It is most commonly measured as the average 

increase in Earth’s global surface temperature. 

Since the pre-industrial period, human activities are estimated to have 

increased Earth’s global average temperature by about 1 degree Celsius 

(1.8 degrees Fahrenheit), a number that is currently increasing by 0.2 

degrees Celsius (0.36 degrees Fahrenheit) per decade. It is unequivocal 

that human influence has warmed the atmosphere, ocean, and land. 

Climate change is a long-term change in the average weather patterns that 

have come to define Earth’s local, regional and global climates. These 

changes have a broad range of observed effects that are synonymous with 

the term. 

Changes observed in Earth’s climate since the early 20th century are 

primarily driven by human activities, particularly fossil fuel burning, 

which increases heat-trapping greenhouse gas levels in Earth’s atmosphere, 

raising Earth’s average surface temperature. These human-produced 

temperature increases are commonly referred to as global warming. 

Natural processes can also contribute to climate change, including internal 

variability (e.g., cyclical ocean patterns like El Niño, La Niña and the 

Pacific Decadal Oscillation) and external forcings (e.g., volcanic activity, 

changes in the Sun’s energy output, variations in Earth’s orbit). 
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 STURCTURE OF TMV  

Tobacco mosaic virus (TMV) is a positive-sense single-stranded RNA 

virus species in the genus Tobamovirus that infects a wide range of 

plants, especially tobacco and other members of the family Solanaceae. 

The infection causes characteristic patterns, such as "mosaic"-

like mottling and discoloration on the leaves (hence the name). TMV 

was the first virus to be discovered. Although it was known from the late 

19th century that a non-bacterial infectious disease was damaging 

tobacco crops, it was not until 1930 that the infectious agent was 

determined to be a virus. It is the first pathogen identified as a virus. 

Virus was crystallised by W.M.Stanley. 

Tobacco mosaic virus has a rod-like appearance. Its capsid is made from 

2130 molecules of coat protein and one molecule of genomic single 

strand RNA, 6400 bases long. The coat protein self-assembles into the 

rod-like helical structure (16.3 proteins per helix turn) around the RNA, 

which forms a hairpin loop structure (see the electron 

micrograph above). The protein monomer consists of 158 amino 

acids which are assembled into four main alpha-helices, which are 

joined by a prominent loop proximal to the axis of the virion. Virions are 

~300 nm in length and ~18 nm in diameter.Negatively stained electron 

microphotographs show a distinct inner channel of radius ~2 nm. The 

RNA is located at a radius of ~4 nm and is protected from the action of 

cellular enzymes by the coat protein. X-ray fiber diffraction structure of 

the intact virus was studied based on an electron density map at 3.6 Å 

resolution. Inside the capsid helix, near the core, is the coiled RNA 

molecule, which is made up of 6,395 ±10 nucleotides. 
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APOMIXIS  

           In botany, apomixis is asexual reproduction without fertilization. Its 

etymology is Greek for "away from" + "mixing". This definition notably does not 

mention meiosis. Thus "normal asexual reproduction" of plants, such as 

propagation from cuttings or leaves, has never been considered to be apomixis, but 

replacement of the seed by a plantlet or replacement of the flower by bulbils were 

categorized as types of apomixis. Apomictically produced offspring are genetically 

identical to the parent plant. 

Some authors included all forms of asexual reproduction within apomixis, but that 

generalization of the term has since died out. 

In flowering plants, the term "apomixis" is commonly used in a restricted sense to 

mean agamospermy, i.e., clonal reproduction through seeds. Although 

agamospermy could theoretically occur in gymnosperms, it appears to be absent in 

that group.[2] 

Apogamy is a related term that has had various meanings over time. In plants with 

independent gametophytes (notably ferns), the term is still used interchangeably 

with "apomixis", and both refer to the formation 

of sporophytes by parthenogenesis of gametophyte cells. 

Male apomixis (paternal apomixis) involves replacement of the genetic material 

of an egg by the genetic material of the pollen. 

Types of gametophytic apomixis 

Gametophytic apomixis in flowering plants develops in several different ways. A 

megagametophyte develops with an egg cell within it that develops into an embryo 

through parthenogenesis. The central cell of the megagametophyte may require 

fertilization to form the endosperm, pseudogamous gametophytic apomixis, or 

in autonomous gametophytic apomixis endosperm fertilization is not required. 

• In diplospory (also called generative apospory), the megagametophyte arises 

from a cell of the archesporium. 

• In apospory (also called somatic apospory), the megagametophyte arises from 

some other (somatic) cell of the nucellus. 

Considerable confusion has resulted because diplospory is often defined to involve 

the megaspore mother cell only, but a number of plant families have a multicellular 

archesporium and the megagametophyte could originate from another 

archesporium cell. 
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APPLICATIONS OF EMF MEASURMENTS 

Determination of PH Using Quinhydrone Electrode  
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STRUCTURE AND DEVELOPMENT OF DICT, MONOCO EMBRYO 

 

  

 

 

Dicots (left) have two cotyledons. Monocots, such as corn (right), have one cotyledon, called the 

scutellum; it channels nutrition to the growing embryo. Both monocot and dicot embryos have a 

plumule that forms the leaves, a hypocotyl that forms the stem, and a radicle that forms 

the root. 

The main difference between monocot and dicot embryo is that monocot contains a single 

cotyledon in its embryo whereas dicot contains two cotyledons in its embryo. ... 

Monocots and dicots differ in their structure as well. They have different types of stem, roots, 

leaves, flowers, and seeds. 

Monocotyledons (/ˌmɒnəˌkɒtəˈliːdənz/),commonly referred to as monocots, (Lilianae sensu Chase 
& Reveal) are grass and grass-like flowering plants (angiosperms), the seeds of which typically 
contain only one embryonic leaf, or cotyledon. They constitute one of the major groups into which 
the flowering plants have traditionally been divided, the rest of the flowering plants that have two 
cotyledons are classified as dicotyledons, or dicots. 

Monocotyledons have almost always been recognized as a group, but with various taxonomic 
ranks and under several different names. The APG III system of 2009 recognises a clade called 
"monocots" but does not assign it to a taxonomic rank. 
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DISPERSAL OF SEEDS AND FRUITS 

  

Seed dispersal is the movement, spread or transport of seeds away from the 

parent plant. Plants have limited mobility and rely upon a variety of dispersal 

vectors to transport their propagules, including both abiotic vectors such as the 

wind and living (biotic) vectors like birds. Seeds can be dispersed away from the 

parent plant individually or collectively, as well as dispersed in both space and 

time. The patterns of seed dispersal are determined in large part by the dispersal 

mechanism and this has important implications for the demographic and genetic 

structure of plant populations, as well as migration patterns and species 

interactions. There are five main modes of seed dispersal: gravity, wind, ballistic, 

water, and by animals. Some plants are serotinous and only disperse their seeds 

in response to an environmental stimulus. Dispersal involves the letting go or 

detachment of a diaspore from the main parent plant. 

Seed dispersal is likely to have several benefits for different plant species. First, 
seed survival is often higher away from the parent plant. This higher survival may 
result from the actions of density-dependent seed and seedling predators 
and pathogens, which often target the high concentrations of seeds beneath 
adults.[2] Competition with adult plants may also be lower when seeds are 
transported away from their parent. 

Seed dispersal also allows plants to reach specific habitats that are favorable for 
survival, a hypothesis known as directed dispersal. For example, Ocotea 
endresiana (Lauraceae) is a tree species from Latin America which is dispersed 
by several species of birds, including the three-wattled bellbird. Male bellbirds 
perch on dead trees in order to attract mates, and often defecate seeds beneath 
these perches where the seeds have a high chance of survival because of high 
light conditions and escape from fungal pathogens.In the case of fleshy-fruited 
plants, seed-dispersal in animal guts (endozoochory) often enhances the 
amount, the speed, and the asynchrony of germination, which can have 
important plant benefits. 

https://en.wikipedia.org/wiki/Seed
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RANDOM VARIABLE IN PROBABILTY 

 A random variable is a variable whose values depend on outcomes of a random event.[1] Also 
called random quantity, aleatory variable, or stochastic variable. It is formally defined as 
a measurable function. It maps from the sample space to a measurable space on the probability 
space. 

 

This graph shows how random variable is a function from all possible outcomes to real values. It also shows 

how random variable is used for defining probability mass functions. 

A random variable's possible values might represent the possible outcomes of a yet-to-be-performed 
experiment, or the possible outcomes of a past experiment whose already-existing value is uncertain 
(for example, because of imprecise measurements or quantum uncertainty).[1] They may also 
conceptually represent either the results of an "objectively" random process (such as rolling a die) or 
the "subjective" randomness that results from incomplete knowledge of a quantity. The meaning of 
the probabilities assigned to the potential values of a random variable is not part of probability theory 
itself, but is instead related to philosophical arguments over the interpretation of probability. The 
mathematics works the same regardless of the particular interpretation in use. 

As a function, a random variable is required to be measurable, which allows for probabilities to be 
assigned to sets of its potential values. It is common that the outcomes depend on some physical 
variables that are not predictable. For example, when tossing a fair coin, the final outcome of heads 
or tails depends on the uncertain physical conditions, so the outcome being observed is uncertain. 
The coin could get caught in a crack in the floor, but such a possibility is excluded from 
consideration. 

The domain of a random variable is called a sample space, defined as the set of possible outcomes 
of a non-deterministic event. For example, in the event of a coin toss, only two possible outcomes 
are possible: heads or tails. 

A random variable has a probability distribution, which specifies the probability of Borel subsets of its 
range. Random variables can be discrete, that is, taking any of a specified finite or countable list of 
values (having a countable range), endowed with a probability mass function that is characteristic of 
the random variable's probability distribution; or continuous, taking any numerical value in an interval 
or collection of intervals (having an uncountable range), via a probability density function that is 
characteristic of the random variable's probability distribution; or a mixture of both. 

 

https://en.wikipedia.org/wiki/Dependent_and_independent_variables
https://en.wikipedia.org/wiki/Outcome_(probability)
https://en.wikipedia.org/wiki/Randomness
https://en.wikipedia.org/wiki/Random_variable#cite_note-:2-1
https://en.wikipedia.org/wiki/Measurable_function
https://en.wikipedia.org/wiki/Sample_space
https://en.wikipedia.org/wiki/Measurable_space
https://en.wikipedia.org/wiki/Probability_space
https://en.wikipedia.org/wiki/Probability_space
https://en.wikipedia.org/wiki/Quantum_uncertainty
https://en.wikipedia.org/wiki/Random_variable#cite_note-:2-1
https://en.wikipedia.org/wiki/Interpretation_of_probability
https://en.wikipedia.org/wiki/Measurable_function
https://en.wikipedia.org/wiki/Domain_of_a_function
https://en.wikipedia.org/wiki/Probability_distribution
https://en.wikipedia.org/wiki/Borel_subset
https://en.wikipedia.org/wiki/Discrete_random_variable
https://en.wikipedia.org/wiki/Countable_set
https://en.wikipedia.org/wiki/Probability_mass_function
https://en.wikipedia.org/wiki/Continuous_random_variable
https://en.wikipedia.org/wiki/Uncountable_set
https://en.wikipedia.org/wiki/Probability_density_function
https://en.wikipedia.org/wiki/File:Random_Variable_as_a_Function-en.svg


S.G.V.C Vidya Prasarak Trust’s 

M.G.V.C ARTS, COMMERCE AND SCIENCE COLLEGE MUDDEBIHAL 

DEPARTMENT OF BOTANY 

Teachers Use ICT enabled tools for Effective teaching learning process 

Name of the Staff Member: Prof-S.V.Gurumath 

Class: B.Sc Third Semester          Date: 01.01.2022     Time: 9.30 -10.30 am 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S.G.V.C Vidya Prasarak Trust’s 

M.G.V.C ARTS, COMMERCE AND SCIENCE COLLEGE MUDDEBIHAL 

DEPARTMENT OF BOTANY 

Teachers Use ICT enabled tools for Effective teaching learning process 

Name of the Staff Member: Prof-S.V.Gurumath 

Class: B.Sc Third Semester         Date: 01.01.2022         Time: 9.30 -10.30 am 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EMBRYOLOGY 

Topic: Double Fertilization and Triple Fusion 
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MICROSCOPES 

  
1.BINOCULAR MICROSCOPE: 

 A binocular microscope is any optical microscope with two eyepieces to 

significantly ease viewing and cut down on eye strain. Most microscopes 

sold today are binocular microscopes though the interplay between the two 

lenses can differ depending on the microscope type. For example, a 

compound microscope consists of a single optical path through which a 2D 

image is seen, a stereo microscope has two optical paths that display a 

separate image to the left and right eyes and overlay them to create a single 

2D or 3D image, and a comparison microscope shows different images to 

each eye allowing comparison between two samples. Other differences to 

consider when purchasing a binocular microscope include the light source 

used, the maximum and minimum magnification available and whether a 

method for saving images is available. 

2.ELECTRON MICROSCOPE: An electron microscope is 

a microscope that uses a beam of accelerated electrons as a source of 

illumination. As the wavelength of an electron can be up to 100,000 times 

shorter than that of visible light photons, electron microscopes have a 

higher resolving power than light microscopes and can reveal the structure of 

smaller objects. A scanning transmission electron microscope has achieved 

better than 50 pm resolution in annular dark-field 

imaging mode[1] and magnifications of up to about 10,000,000× whereas 

most light microscopes are limited by diffraction to about 200 nm resolution 

and useful magnifications below 2000×. 
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BONSAI TECHNIQUE 

 

 

Bonsai (Japanese: 盆栽, lit. 'tray planting', pronounced is a Japanese version of the original 

traditional Chinese art penjing or penzai. Unlike penjing, which utilizes traditional 
techniques to produce entire natural sceneries in small pots that mimic the grandiose and 

shape of real life sceneries, the Japanese "bonsai" only attempts to produce small trees 

that mimic the shape of real life trees. Similar versions of the art exist in other cultures, 

including the miniature living landscapes of Vietnamese Hòn non bộ. It was during 
the Tang dynasty, when penjing was at its height, that the art was first introduced into 

Japan. 

The loanword "bonsai" (a Japanese pronunciation of the original Chinese term penzai) 

has become an umbrella term in English, attached to many forms of potted or other 

plants,[2] and also on occasion to other living and non-living things. According to Stephen 
Orr in The New York Times, "the term should be reserved for plants that are grown in 

shallow containers following the precise tenets of bonsai pruning and training, resulting 

in an artful miniature replica of a full-grown tree in nature." In the most restrictive sense, 

"bonsai" refers to miniaturized, container-grown trees adhering to Japanese tradition and 

principles. 

Purposes of bonsai are primarily contemplation for the viewer, and the pleasant exercise 

of effort and ingenuity for the grower.[4] By contrast with other plant cultivation practices, 

bonsai is not intended for production of food or for medicine. Instead, bonsai practice 

focuses on long-term cultivation and shaping of one or more small trees growing in a 

container. 
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