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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic                          Plant-Water relations 

Hours Required 5 

Learning Objectives students will be able: To study the plant water 

relations and physical properties of water.  To 
study physical processes of water, diffusion, 

osmosis, absorption of water and factors 

affecting water absorption process.  To study 
the ascent of sap and its mechanism. 

Previous Knowledge to be 
reminded 

Source of water and Importance of water 

Examples/Illustrations Scent bottle  

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  

Synopsis  
* Water is an important factor for plant growth as it helps to fulfill all the vital activities of 
plants. Water is essential for photosynthesis, respiration, absorption of minerals and 
nutrients, metabolism and even to maintain the soil temperature too. 
* Beside this, water is also important in various other processes too, as it helps in the 
germination of seeds and in the process of transpiration etc.  
*Water helps a plant by transporting nutrients through the roots. Nutrients are drawn from 
the soil and used by the plant. Without enough water in the cells, the plants droop so water 
helps a plant stand.  
*Water carries the dissolved sugar and other nutrients through the roots. Plants absorb water 
through their entire surface- roots, stems and leaves. However, the majority of water is 
absorbed by root hairs. To maintain the level of water inside the plant cells, it is necessary, to 
loss excess water from plant cells either in the form of evaporation or through transpiration. 
*Evaporation of water from leaves is primarily controlled by stomata, sometimes lenticels and 
pores also helps in this process. This shows that, plants have a strong and significant 
relationship with water. Plant water relation means plants control the hydration of their cells 
including the collection of water from the soil, its transport within the plants and its loss by 
evaporation from the leaves.  
*Transpiration also includes a process called guttation, which is the loss of water in liquid 
form from the uninjured leaf or stem of the plant principally through water stomata known as 
hydathodes. Studies have revealed that about 10 percent of the moisture found in the 
atmosphere is releases by plants through transpiration. 

 



Diffusion:  
The diffusion means to spread; to flow out, to extend Diffusion can be simply defined as the 
movement of particles of matter due to their kinetic energy or the net movement from one 
point to another because of the random kinetic activities of molecules or ions is called 
diffusion. Diffusion refers to the process by which molecules intermingle as a result of their 
kinetic energy of random motion. However, the direction of movement of diffused particles is 
form the region of higher concentration to the region of lower concentration till both the 
concentrations equalize. 

 

Osmosis: 
* A plant cell has a cell membrane and cell wall as its boundary. The cell wall is freely 
permeable to water hence it is not buried to movement of water. Osmosis is the net 
movement of solvent molecule through a semipermeable membrane into a region of higher 
solvent concentration to the region of lower solvent concentration in the direction that tends 
to equalize the solute concentration on the two sides.  
*If two solutions of different concentrations are separated by a semi-permeable membrane 
which is permeable to a small solvent molecules but not to the larger solute molecules than 
the solvent will tend to diffuse across the membrane from the less concentrated to more 
concentrated solution.  
*Osmosis is essentially a special type of diffusion of liquids. In simple words, osmosis may be 
considered as diffusion when two solutions of different concentrations are separated by 
means of a semi-permeable. 

 
 

Mechanism of Water Absorption: 
To know the exact mechanism of water absorption two main theories are proposed by the 
workers- (i) Active absorption (ii) Passive absorption 
Active Absorption: 
 Water absorption takes place due to the activities of root, while shoot does not concern any 
affair. To explain the mechanism of active absorption various theories have been put forward 
by scientists/ workers from time to time. There are two major theories to explain the active 
absorption of water- 
 (a) Osmotic theory of active absorption and  
(b) Non- osmotic theory of active absorption 



 
 

Ascent of Sap: 
 As described previously that the absorption of water is takes place by root hairs of the plant 
from where it reaches to xylem via cortical cells and passage cells. It reaches top to the plant 
through xylem and then it transpired by leaves and also used for other metabolic activities. 
From time to time by a number of experiments it has been demonstrated that xylem is the 
main water conducting tissue. Thus the upward movement of water from stem base to tree 
top is called ascent of sap. 
Mechanism of Ascent of Sap: 

I .Vital Force Theories:  
All those theories which considered the living cells to be responsible for the upward 
movement of water and minerals or ascent of sap are categorized under vital 
theories. Westerrmeir, Godlewski and Jones in 1880-84 stated that the living cells of a 
stem play a significant role in ascent of sap, according to them the living tissues 
involved in the ascent of sap. 
Godlewski (1884) put forward ‗Clambering‘ (or relay pumping) theory to explain 
mechanism of ascent of sap. 
Sir J.C. Bose (1923), the Indian scientist proposed ―Pulsation Theory of Ascent of Sap‖ 
and observed pulsatory activities performed by the innermost cortical cells lying just 
outside the endodermis. 
II. Root Pressure Theory: 
 It is noted that if a plant stem is cut a few inches above from its base with a sharp 
knife, the xylem sap is seen flowing out through the cut end. This phenomenon is 
called ―exudation or bleeding‖ This process of upward flow of water by Priestley. He 
proposed that this flow is due to a hydrostatic pressure developed in root system. He 
said that root pressure is assort of hydrostatic pressure which develops in the roots 
due to accumulation of absorbed water. The term root pressure was postulated by 
Stephan Hales (1727) and observed that water rise in a 8 mm diameter tube to a 
height of 63 metres, (in several days) connected to a cut stump of vine system. 
III.Physical Force Theory: 
1.Capillary Theory: This theory was proposed by Boehm (1805) 
2.Imbibitional Theory: Unger (1868) 
3.Atmospheric Pressure Theory: 
4.Transpiration Pull or Cohesion- tension Theory: This theory was proposed by Dixon 
and Jolly (1894) 
*-Due to transpiration pull the water forms a continuous column from base of the 
plant to its top and remains under cohesion-tension. Thus the water is pulled up to 
the top of the tree according to the need of the plant.  
*Nature of Cohesion-tension theory: This most accepted and important theory has 
the following significant features. i) Water forms a continuous column from base of 
the plant to its top. ii) First of all due to transpiration water is lost from mesophyll 
cells and develops a pulling force. It puts these cells under tension. iii) This tension 
may cause a break in the water column but due to cohesive property of water 
molecules or due to tensile strength of the column the continuity of column is not 
broken. iv) This tension of transpiration pull is transmitted to the base or root region 
to regulate absorption. 

 

                                                                             

Signature of the Lecturer                                          Signature of the Principal 



Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic                         TRANSPIRATION 

Hours Required 3 

Learning Objectives  students will be able:  To study the 

phenomenon of transpiration.  To study the 

mechanism of opening and closing of stomata.  
Different factors affecting transpiration 

Previous Knowledge to be 
reminded 

Source of water and Importance of water 

Examples/Illustrations Leaves & Young stems 

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  
Synopsis  

 
Plants absorb a considerable amount of water through their roots and carried to the top of the 
plant. The absorbed water is utilized by the plant. The remaining water is lost from a plant, 
primarily in the form of water vapours and rarely in the form of liquid from the aerial parts of 
plant. The loss of water from the living tissue of aerial parts of the plant in the form of water 
vapours is termed as” transpiration” and in the form of liquid is known as “guttation”. 
Types of Transpiration: 

Lenticular Transpiration: 
 Cuticular Transpiration: 
Stomatal Transpiration: 

Mechanism of Stomatal Opening and Closing: 
 Microscopic direct observation and measurement studies show that the movement and the 
opening and closing of stomata are brought about by changes in the volume and shape of the 
guard cells. It is revealed that the expansion and contraction of the guard cells must be due to 
turgidity and flaccidity respectively i.e. when guard cells are pores are open but when flaccid the 
pores are closed. The size of the pore depends on upon the degree of turgidity of guard cells. 
When the guard cells absorb water from the surrounding cells and become turgid. When turgidity 
increases, the outer thin walls of guard cells stretch outward causing outward stretching of their 
inner wall. The inner inelastic wall becomes concave and as a result the space surrounding the 
pore become wide and the pore opens. Thus in the opening and closing of stomata, turgidity of 
guard cells plays significant role. So what is the mechanism working behind the change in turgidity 
in guard cells has a question of great controversies. To explain it many theories has been 
proposed. 

1. Theory of Photosynthesis in Guard Cells: According to Von Mohl (1956), stomata open in 



day and close at night. Based on this hypothesis he proposed that in the presence of 
night, photosynthesis occurs in the guard cells and produces carbohydrates due which 
osmotic pressure of guard cells increases. The opening sequences explains the mechanism 
of stomatal opening-In presence of light----------- Photosynthesis ( in guard cells)---------
Sugar formation takes place- ------Osmotic pressure of cell sap increases--------Resulting 
Endosmosis (water enters from neighbouring epidermal cells) ------- Turgidity of guard 
cells increases--------Stomata increases 

2. Theory of Starch -----Sugar Inter-conversion: According to LIoyd (1905), Loftfield (1921) 
and Sayre (1926), the amount of starch in the guard cells increases during night and 
decreases during day time. Hence the insoluble starch present in the guard cells in 
hydrolysed into soluble glucose -1- 1P in presence of phosphorylase enzyme during day 
time and soluble glucose -1-P is converted into soluble starch during night. Thus both 
these reactions are reversible as follows-  
Starch + Phosphorylase ==========Day/ Night==== Glucose1- PO4 (Insoluble) (Soluble) 

3. Theory of Proton Transport-This theory was proposed by Levitt (1974) base on proton - 
transport concept. It explains the mechanism of opening and closing of stomata. 
* According to this theory, potassium ions (K+) have been found to play a critical role. The 
opening and closing of the stomata are the result of an active transport of potassium ions 
into the guard cells and out of them. At first malic acid is formed from starch in the guard 
cells which dissociates into cations and anions- (R (COOH) 2 ========= R (COO-) 2 + 2H+) 
H + ========= K+ The organic acid provide H+ in exchange for Potassium (K+) and anions 
to balance the charges of K+.  
Malic acid is synthesized in illuminated guard cells which accomparises the influx of 
potassium ions. 
 The exact biochemical steps involved are not fully known. One of them possible step 
many be that during day time starch is metabolized to malic acid and then light triggers 
the excretion of malic acid from chloroplast into the cytoplasmic guard cells. For stomatal 
opening and closure Noggle and Fritz (1976) have summarized the events-- i) During day 
time, light- induced stomatal opening as follows: Light -------Malic acid production ------ 
Dissociation into hydrogen and malic ions ------ Influx of K+ and efflux of H+ -------
Transport of Potassium malate into the vacuoles -------Osmotic entrance of water into 
guard cells -------- increase of turgor pressure ---------stomata open. 
 Closing to this an abscissic acid (ABA), an inhibitor involves in the closing of stomata, 
which functions in presence of CO2. ABA inhibits K+ uptake by changing the diffusion and 
permeability of guard cells. The K+ moves out to the subsidiary cells. ABA results in 
lowering of PH of guard cells and induces the process of acidification. At low PH starch is 
synthesized and thus osmotic pressure of guard cells lowers and water moves out of 
guard cells to subsidiary cells. Due to this the guard cells became flaccid and stomatal 
pore is then closed. 

Plant Anti -respirants: 
* As a fact the total water absorbed by the plant, almost 98% of the total water is lost in 
transpiration and only an insignificant amount is utilized by the plat for its own purpose. 
*Due to this, plans have to face several problems, this enormous loss of water can be 
reduce, it will be an asset to nature and to the agriculturists. 
* Recently scientists made efforts to find antirespirant substances reducing the 
transpiration rate without adversely affecting exchange of gases during photosynthesis 
and plant growth.  
*Any material applied to plants for the purpose of retarding transpiration is known as 
antiaspirant. Examples of antiaspirants are colorless plastics, silicon oils, low viscosity 
waxes, abscissic acid, CO2 etc. 
* Among them colorless plastics, silicon oils and low viscosity waxes, sprayed on the 



leaves and these substances forms a thin film permeable to CO2 and oxygen but not to 
water. This approach gets only limited success. 
* Similarly the fungicide phenyl mercuric acetate when applied in low concentration. 
 it exercised very little toxic effect upon leaves and resulted in partial closure of stomatal 
pores for over two weeks, it works as antirespirant. 
 Carbon-dioxide: 
 Carbon-dioxide is an effective and antiaspirant. It is reported that a little rise in CO2 
concentration from the natural 0.03 to 0.05% in atmosphere includes partial closure of 
stomata. But its higher concentration is harmful which results in complete closure of 
stomata and adversely affecting photosynthesis and respiration, while use of CO2 
inhibited phosphorylation. Its usage cannot be economical and is practically feasible in 
experimental glass houses. 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic     Mechanism of phloem transport; source-sink 
relationships. 

Hours Required 2 

Learning Objectives students will be able-  To study structural 

organization of phloem tissue  To understand 
significance and mechanism of phloem 

translocation  To learn about different theories 

of translocation  Different environmental factors 
affecting the process of translocation. 

Previous Knowledge to be 
reminded 

Source of water and Importance of water 

Examples/Illustrations Phloem 

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  
Synopsis  

* The process of translocation of solutes occurs through phloem tissue.  
Phloem tissue is made up of different types of cells, each of which performs a specific function 
in the process of translocation. Translocation of solutes is a pressure driven transport process, 
solutes are transported from the region where there concentration is high to the regions 
which require nutrients. Several physiological and environmental factors such as temperature, 
oxygen, age of plant, seasonal variation, developmental stage of plant, water etc affect the 
rate of translocation. 

Structure of phloem tissue----     
 

Evidences which show translocation occurs through 
phloem— 
 
I.Ringing experiment: 
II.Exudation incision in bark: 
                  (iii) Evidences from tracer techniques: 
                  (iv) Chemical analysis: 
 
 
 
 

 



 
MECHANISM OF PHLOEM TRANSPORT (PHLOEM LOADING AND UNLOADING)--- 
Munch mass flow hypothesis:  
The hypothesis was proposed by Munch (1927-1930). This hypothesis is also known as pressure 
flow hypothesis protoplasm of sieve tubes is connected by plasmodesma which forms an 
uninterrupted permeable system known as symplast. According to this theory solute gets 
accumulated in leaves as a result of photosynthesis. This increase osmotic potential of leaves due 
to which water is absorbed from xylem elements and turgor pressure directs transport of solution 
(containing solute) into sieve tube (phloem). 
In other region of plants such as roots and storage organs the solutes are utilized or get converted 
into insoluble form. This result in lowering of osmotic pressure which lowers turgor pressure 
overall this results in turgor pressure gradient with high pressure in leaves (source) and lower 
pressure in roots (sink). Hence water with solutes flows from solute to sink. 
 
 

 
 
 
 

 

 

 

                                                                                           

Signature of the Lecturer                                          Signature of the Principal 

 

 

 

 



Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic                                 Mineral nutrition, 

Hours Required 3 

Learning Objectives student will be able understand-  about the 

Mineral nutrition  about essential macro-
elements, their role, deficiency symptoms, 

toxicity symptoms  about the essential micro-
elements, role, deficiency symptoms, toxicity 

symptoms  about Absorption of mineral salt  
process of Mineral uptake 

Previous Knowledge to be reminded Source of water and Importance of water 

Examples/Illustrations Inorganic elements 

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) 
College Botany, Volume-III, S. Chand 
Publishing, New Delhi 

Student Activity Planned after teaching Questioneer 

Activities planned outside the class  Assignment 

Any other activity  
Synopsis  

To complete the life cycle normally a living organism requires the supply of a large number of 
substances from outside. The supply is called nutrition. The autotrophic plants manufacture 
organic food by the process of photosynthesis. These plants also require some inorganic salts 
like Potassium, Calcium, Iron, Sulphur etc for their growth. These inorganic substances occur in 
soil in form of solution. This inorganic nutrition of plants is commonly known as Mineral 
nutrition. 
ESSENTIAL MINERAL ELEMENTS— 
The important criteria for essential elements are as follows 
1- These elements are absolutely necessary for supporting normal growth and reproduction of 

plant. 
2-  2- These elements are always specific and cannot be replaced by only other elements. 
3-  3- These elements is directly involved in the metabolism of the plant. 
 It has since long been known that carbon, hydrogen and oxygen are essential elements for the 
plant. In the middle of last century water culture and sand culture experiments has established 
that the elements nitrogen phosphorus, potassium, magnesium, calcium and iron were 
indispensable for the plants. In the absence of any one of these elements the growth of shoots 
or roots are stunted. The essential elements are classified into two broad categories called (i) 
Macronutrients and (ii) Micronutrients.  
The macronutrients are carbon, hydrogen, oxygen nitrogen, phosphorus, sulphur, potassium, 
calcium, magnesium are generally present in plant tissues in concentrations of 1 to 10mg per 
gram of dry matter. The micronutrients or trace elements are manganese, copper, molybednum, 
zinc, boron and chlorine, recently some other such elements have also been discovered, e.g. 
cobalt, vanadium and nickel. The microelements are required in very low quantity. i.e., about 0.1 



mg per gram of dry matter. 
MACRONUTRIENTS& MICRONUTRIENTS--- 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic                                          Enzymes 

Hours Required 12 

Learning Objectives  students will be able to -  Explain the enzymes 

and their role.  Explain about discoveries related 

to enzymes.  Describe old and new pattern of 

enzyme nomenclature, and EC Code.  Classify 
the enzymes on the basis of their catalytic 

properties.  Describe the characteristic features 
and properties of the enzymes.  

Previous Knowledge to be 
reminded 

Proteins and their structures&types 

Examples/Illustrations  

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad: Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity Chart preparation 
Synopsis  

Enzymes are biocatalyst, macromolecules of biological origin, which speeds up a chemical 
reaction but remain, unchanged itself at the end, so that it can be used again and again. They 
have extraordinary catalytic power, often far greater than that of synthetic or inorganic 
catalysts. Some enzymes can make their conversion of substrate to product occur millions of 
time faster. They have a high degree of specificity for their substrates. They accelerate 
chemical reactions tremendously and they function in aqueous solutions under very mild 
conditions of temperature and pH. 

DISCOVERY-- 
*French chemist AnselmePayen was first to discover an enzyme, diastase in 1833.  
But biological catalysis was recognized and described in the 1850s by Louis Pasteur. He 
revealed that the ‗living intact‘ yeast cells were responsible for fermentation of sugar in to 
alcohol and used the term ‗ferments‘ for such catalysts.  
* 1897 Edward Buchner discovered that yeast extracts could ferment sugar to alcohol, 
because of this work he is credited for the discovery of enzyme.  
* Frederick W. Kuhne coined the word enzymes (en= in, zyme= yeast). 
* James B. Summer (1926) isolated enzyme urease for the first time in crystalline form from 
Jack bean, Canavalia ensiformis at the Cornell University.  
* John Northrop crystallized pepsin, trypsin and other digestive enzymes and found them also 
to be proteins. On the basis of all these findings, he determined the proteinaceous nature of 
enzymes. 



 For such a pioneer and innovative work, Sumner and Northrop share the Nobel Prize in 1947. 
The discovery that enzyme could be crystallized eventually help in the X-ray crystallography of 
enzyme lysozyme by D.C. Phillips in 1965. J.B.S. Haldane first time suggested that weak 
bonding interactions between an enzyme and its substrate might be used to catalyze a 
reaction. 

Properties of Enzymes--- 
1.Catalytic Property - Enzymes are capable of catalyzing biochemical reactions. They transform 
large number of substrate into products without undergoing any change themselves. Catalytic 
power of enzyme is measured in terms of ―turn over number‖. Turn over number is the number 
of substrate molecules converted into product per unit time, when the enzyme is fully saturated 
with substrates 
2. Colloidal Nature - Enzymes are partly or totally proteins hence they are colloidal in nature. They 
have high molecular weight and low diffusion rate and form colloidal system in water. 
 3. Reversibility - In most of the cases the reactions catalyzed by the enzymes are reversible 
depending upon the requirements of the cell. 
 4. Specificity - Enzymes are highly specific in action with few exceptions, i.e. particular enzyme 
can catalyze only a particular type of reaction.  
5. Heat Sensitivity (Thermostability) - The enzymes are proteinaceous in nature, hence they are 
thermo labile. They work in narrow range of temperature (20oC – 40oC). Beyond 45oC enzymes 
get denatured i.e. they looses their activity due to change in 3-D structure of protein and their 
properties are not restored even after giving suitable temperature.  
6. pH Sensitivity - Each enzyme acts best at certain pH. Most of the enzymes act in neutral pH. 
Any increase or decrease in medium pH leads to slow down or inhibition of enzymatic activity. 

-Major classes: 
 1. Oxidoreductase – catalyze oxidation-reduction reaction (transfer of electrons or 
protons). 
 2. Transferases – catalyze reaction which involves transfer of functional groups from one 
molecule to another molecule. 
 3. Hydrolases – catalyze breaking of one molecule in to two molecules by adding water 
molecule (transfer of functional group to water). 
 4. Lyases – catalyze reactions in which either a double bond is established due to the 
removal of a group or a group is added to the double bond. 
 5. Isomerases – catalyze isomerisation reactions (transfer of functional group within the 
molecule).  
6. Ligases – also called as synthetases, catalyze those reactions in which linking of two 
molecules are coupled with the breakdown of pyrophosphate bond of ATP or similar 
triphosphate. 
 

Mechanism of the enzyme action. 
 Enzyme-catalyzed reactions are characterized by the formation of a complex between substrate 
and enzyme (an ES complex). Substrate binding occurs in a pocket on the enzyme called the active 
site. The function of enzymes and other catalysts is to lower the activation energy, for a reaction 
and there by enhance the reaction rate. The rate of a reaction is dependent on the activation 
energy required for the formation of the transition state which further decays into products. 
Enzymes increase reaction rate by lowering the energy of the transition state, ES complex. For a 
reaction, a molecule must possess enough energy to collide with sufficient force to overcome 
their mutual repulsion and to break existing chemical bonds . A reaction without enzyme requires 
more activation energy than an enzymatic reaction. However, that the overall energy changes 
from the initial state to the final state is the same with and without the enzyme. 
Enzymes speed up the rate of a reaction by lowering the energy barrier between substrates 



(reactants) and products but are not themselves used up in the reaction, and are regenerated at 
end. Thus, a enzyme increases the rate of a reaction but does not affect the equilibrium ratio of 
reactants and products, because the rate of the reaction in both directions are increased to the 
same extent. 

Mode of Action----- 

Lock and Key model:  
This model was proposed by a German chemist Emil Fischer in 1898. According to this model, lock 
is analogous to enzymes and its socket (in which key fits) is analogous to active site, while key is 
analogous to substrate. It is believed that the enzyme and substrate both have strictly 
complementary structures which during complex formation fit to each other like a specific key in a 
particular lock. This model explains enzyme specificity in which a substantially rigid active site is 
likened to a ‗lock‘ and the substrate to a ‗key‘ that fits the lock. The enzyme substrate complex 
dissociates only after the conversion of substrate into products and the enzyme becomes free and 
available for further reactions.  

Induced Fit model:  
This model was proposed by Daniel Koshland in 1966. According to this model, the enzyme and 
substrate do not have strictly complementary structures but the enzyme has flexible active site 
structure which is changed according to substrate configuration (Figure – 11.5). This model 
explains enzyme specificity in which a flexible active site is induced, by a substrate, to change its 
conformation to an orientation properly fitting the substrate‘s geometry. Enzyme-substrate 
complex brings about conformational change in active site, in such a fashion so that catalytic 
group lies opposite the substrate bonds to be broken. ES binding forces exert strain to form 
products. 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic                                       Respiration 

Hours Required 8 

Learning Objectives  t students will be able to-  Understand the 

significance and mechanism of respiration.  Learn 
the mechanism of aerobic and anaerobic 

respiration.  Understand Kreb‘s cycle and 
electron transport mechanism and fermentation 

mechanism.  

Previous Knowledge to be 
reminded 

Stomata lenticels functions 

Examples/Illustrations Different types of leaves stomata 

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu Akademi, 
Hyderabad Pandey, B.P. (2013) College Botany, 
Volume-III, S. Chand Publishing, New Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  

Synopsis  
Respiration is one of the many processes needed for survival. It is the process by which energy is 
released from food by oxidizing the organic molecules. Respiration may occur in the presence of 
oxygen, in which case it is called aerobic respiration or it may occur in the absence of oxygen and 
is called anaerobic respiration. The main organic molecules used in respiration are carbohydrates, 
such as the monosaccharide glucose and fructose, and fats. Proteins may also be oxidized 
however it is a secondary source as protein is needed for other things such as cell growth and 
repair. 
Respiration starts with glucose (usually). In aerobic and anaerobic respiration initial reactions are 
common as a result of which pyruvic acid is formed by breakdown of glucose. The process is called 
Glycolysis or EMP Pathway (Embden-Meyerhof-Parnas Pathway). This process does not require O2 
although this can take place in the presence of oxygen. After this stage, the fate of pyruvic acid is 
different depending upon the presence or absence of oxygen. (Fig.2). If oxygen is present there is 
complete oxidation of pyruvic acid into H2O and CO2 and chemical reactions through which this 
occurs is called Tri-Carboxylic Acid cycle (TCA Cycle) or Krebs Cycle. This cycle occurs in 
mitochondria. If oxygen is absent, pyruvic acid forms ethyl alcohol (C2H5OH) and CO2 without the 
help of any cell organelle. This process is called anaerobic respiration 
AEROBIC RESPIRATION--- 

1.Glycolysis 
2.Oxidation and decarboxylation of Pyruvate 
3.Krebs cycle 
4.ETS 
 



 
 
 
 

 
 

 
 
 

 
 



 
ANAEROBIC RESPIRATION— 
1.Glycolysis 
2.Fermentation 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic Photosynthesis and Photorespiration 

Hours Required 12 

Learning Objectives  students will be able to-  Understand the 

significance and mechanism of photosynthesis.  

Learn about different photosynthetic pigments.  
Understand the mechanism of 

photophosphorylation.  Photorespiration 

Previous Knowledge to be 
reminded 

Leaf structure and Chloroplast structure 

Examples/Illustrations Different types of leaves 

Additional Inputs Flash cards 

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity Chart preparation 

Synopsis  
* Photosynthesis is the chemical change which happens in the leaves of green plants. It is the first 
step towards making food - not just for plants but ultimately every animal on the planet. 
*All green parts of a plant have chloroplasts.  
* However, the leaves are the major site of photosynthesis for most plants. There are about half a 
million chloroplasts per square millimeter of leaf surface.  
* The color of a leaf comes from chlorophyll, the green pigment in the chloroplasts. Chlorophyll 
plays an important role in the absorption of light energy during photosynthesis. 
* Powered by light, the green parts of plants produce organic compounds and O2 from CO2 and 
H2O. 
 *The equation describing the process of photosynthesis is: a. 6CO2 + 12H2O + light energy 
C6H12O6 + 6O2+ 6H2O b. C6H12O6 is glucose. 
*Water appears on both sides of the equation because 12 molecules of water are consumed, and 
6 molecules are newly formed during photosynthesis.  
*We can simplify the equation by showing only the net consumption of water: a. 6CO2 + 6H2O + 
light energy C6H12O6 + 6O2 
* Photosynthesis is two processes, each with multiple stages.  
* The light reactions (photo) convert solar energy to chemical energy.  
* The Calvin cycle (synthesis) uses energy from the light reactions to incorporate CO2 from the 
atmosphere into sugar.  
*In the light reactions, light energy absorbed by chlorophyll in the thylakoids drives the transfer of 
electrons and hydrogen from water to NADP+ (nicotinamide adenine dinucleotide phosphate), 
forming NADPH. a. NADPH, an electron acceptor, provides reducing power via energized electrons 
to the Calvin cycle. b. Water is split in the process, and O2 is released as a by-product.  



* The light reaction also generates ATP using chemiosmosis, in a process called 
photophosphorylation.  
* Thus light energy is initially converted to chemical energy in the form of two compounds: 
NADPH and ATP. 
*The cycle begins with the incorporation of CO2 into organic molecules, a process known as 
carbon fixation.  
* The fixed carbon is reduced with electrons provided by NADPH.  
* ATP from the light reactions also powers parts of the Calvin cycle. 
 * Thus, it is the Calvin cycle that makes sugar, but only with the help of ATP and NADPH from the 
light reactions. 
 * The metabolic steps of the Calvin cycle are sometimes referred to as the light-independent 
reactions, because none of the steps requires light directly. 
 * Nevertheless, the Calvin cycle in most plants occurs during daylight, because that is when the 
light reactions can provide the NADPH and ATP the Calvin cycle requires.  
*While the light reactions occur at the thylakoids, the Calvin cycle occurs in the stroma. 
 * There are two types of photosystems in the thylakoid membrane.  
a. Photosystem I (PS I) has a reaction center chlorophyll a that has an absorption peak at 700 nm. 
b. Photosystem II (PS II) has a reaction center chlorophyll a that has an absorption peak at 680 nm. 
c. The differences between these reaction centers (and their absorption spectra) lie not in the 
chlorophyll molecules, but in the proteins associated with each reaction center.  
d. These two photosystems work together to use light energy to generate ATP and NADPH.  
* During the light reactions, there are two possible routes for electron flow: cyclic and noncyclic.  
* Noncyclic electron flow, the predominant route, produces both ATP and NADPH. 
 * Under certain conditions, photoexcited electrons from photosystem I, but not photosystem II, 
can take an alternative pathway, cyclic electron flow. a. Excited electrons cycle from their reaction 
center to a primary acceptor, along an electron transport chain, and return to the oxidized P700 
chlorophyll. b. As electrons flow along the electron transport chain, they generate ATP by cyclic 
photophosphorylation. c. There is no production of NADPH and no release of oxygen. 
 * Certain plant species have evolved alternate modes of carbon fixation to minimize 
photorespiration. 
 *C4 plants first fix CO2 in a four-carbon compound. a. Several thousand plants, including 
sugarcane and corn, use this pathway.  
* A unique leaf anatomy is correlated with the mechanism of C4 photosynthesis.  
*In C4 plants, there are two distinct types of photosynthetic cells: bundle-sheath cells and 
mesophyll cells. a. Bundle-sheath cells are arranged into tightly packed sheaths around the veins 
of the leaf. b. Mesophyll cells are more loosely arranged cells located between the bundle sheath 
and the leaf surface.  
* C4 photosynthesis minimizes photorespiration and enhances sugar production.  
* A second strategy to minimize photorespiration is found in succulent plants, cacti, pineapples, 
and several other plant families. a. These plants are known as CAM plants for crassulacean acid 
metabolism. b. They open their stomata during the night and close them during the day. 
Temperatures are typically lower at night, and humidity is higher. c. During the night, these plants 
fix CO2 into a variety of organic acids in mesophyll cells. d. During the day, the light reactions 
supply ATP and NADPH to the Calvin cycle, and CO2 is released from the organic acids. 
 *Both C4 and CAM plants add CO2 into organic intermediates before it enters the Calvin cycle. 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic                 Nitrogen and lipid metabolism 

Hours Required 12 

Learning Objectives students will be able to- Explain and define the 
nitrogen metabolism, Describe various steps of 
atmospheric nitrogen fixation, Write an account 
of nitrogen cycle, Describe the process of 
Nitrogen assimilation. 

Previous Knowledge to be 
reminded 

Source of water and Importance of water 

Examples/Illustrations Root Nodules 

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  
Synopsis  

Nitrogen Metabolism-- 
* Nitrogen is a very important constituent of cellular components. 
 * N2 plays a significant role in the formation of Alkaloids, amides, amino acids, proteins, DNA, 
RNA, enzymes, vitamins, hormones and many other cellular compounds which in turn control 
cellular activities. Without nitrogen, no living organism can survive. 
* The nitrogen cycle involves three major steps: nitrogen fixation, nitrification, and denitrification. 
 * Nitrogen cycle is a cycle within the biosphere including the atmosphere, hydrosphere, and 
lithosphere.  
* Nitrogen is found in several locations, or reservoirs. It is most prevalent in sediments and rocks, 
second in the atmosphere (78%). 
 * Nitrogen is considered to be an important for life because it is a major part of amino and 
nucleic acids. Also, it is well known as important part of Adenosine Tri Phosphate, which is the 
basic energy molecule for all living things. 
 * Neither plants nor animals can obtain nitrogen directly from the atmosphere. 
 * Therefore, they depend on a process which is known as nitrogen fixation. 
 * Some free living bacteria, fungi and blue green algae (Cyanobacteria) are capable of fixing 
molecular nitrogen into utilizable form of N2 i.e. NH4. Azatobactorveinlandi, Clostridium 
pasteurianum, Rhodospirullum rubrum, Chromatium, Nostoc, Anabaena, Rivularia etc are the 
microbes having the ability to fix the molecular nitrogen (asymbioticNitrigen Fixation).  
* Another biological method of nitrogen fixation is known as symbiotic nitrogen fixation. 
 *Key components in this process are legumes and the symbiotic bacteria which are associated 



with the legume's root nodules. These bacteria are known as nitrogen-fixing bacteria. 
* Leghemoglobin (also termed as leghaemoglobin or legoglobin), which is a nitrogen or oxygen 
carrier and hemoprotein found in the nitrogen fixing root nodules of leguminous plants.  
* These organisms convert nitrogen in the soil to ammonia, which can then be taken up by plants. 
 *This process also occurs in aquatic ecosystems, where Cyanobacteria (Blue green algae i.e. 
Nostoc, Anabaena) participate. 
 * After nitrogen has been fixed, other bacteria convert it into nitrate, in a process known as 
nitrification.  
* In the first step of this process, Nitrosomonas convert ammonia into nitrite, and in the second 
step, nitrite is converted into nitrate, by Nitrobacter. This nitrate is then consumed by plants.  
* The final step of the nitrogen cycle is called denitrification. This process is performed by a 
variety of microscopic bacteria, fungi, and other organisms. Nitrates in the soil are broken down 
by these organisms, and nitrogen is released into the atmosphere. This step completes the cycle. 

Lipid Metabolism-- 
Lipids-      The lipids are a large and diverse group of naturally occurring organic compounds.  
*They show differential solubility in nonpolar organic solvents (e.g. ether, chloroform, acetone & 
benzene) and are generally insoluble in water. 
* Fatty acids are the hydrocarbon chain with one carboxylic acid (-COOH) group.  
*Fatty acids are main components of many lipids, constitutes an even number of carbon atoms 
(generally 12 to 24). 
* Lipids include fats, waxes, sterols, fat-soluble vitamins (such as vitamins A, D, E, and K), 
monoglycerides, diglycerides, triglycerides, phospholipids, and others. Lipids that contain a 
functional group ester are hydrolysable in water. These include neutral fats, waxes, phospholipids, 
and glycolipids. 
* Nonhydrolyzable lipids include steroids and fat-soluble vitamins (e.g. A, D, E, and K). 
* Fats and oils are made of triacylglycerols or triglycerides which are composed of glycerol (1, 2, 3-
trihydroxypropane) and 3 fatty acids to form a triester.  
*Complete hydrolysis of triacylglycerols yields three fatty acids and a glycerol molecule.  
*The plasma membrane is made up of proteins and lipids. 
* The main biological functions of lipids include storing energy, functioning as structural 
components of cell membranes and acting assignaling molecules. 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper IV 

Name of the Topic Plant growth - development and stress 
physiology 

Hours Required 12 

Learning Objectives students will be able to-  meaning of growth and 

development   phases of growth and 

developmental patterns in plant.   concept of 

photoperodism Describe the physiology of 
flowering, biological clocks and physiology of 

senescence.   fruit ripening process   seed 
dormancy and describe various methods to break 

the dormancy in seeds . 

Previous Knowledge to be 
reminded 

Cell division 

Examples/Illustrations Coconut milk & yeast extract 

Additional Inputs  

Teaching Aids Used B.B & PPT 

References Cited Botany – IV (Vrukshasastram-II) : Telugu 
Akademi, Hyderabad Pandey, B.P. (2013) College 
Botany, Volume-III, S. Chand Publishing, New 
Delhi 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  

Synopsis  
*Plant growth and development are controlled by several environmental and genetic factors. 
Growth is any irreversible increase in size of an organism or its parts.  
*Development and differentiation involve the progressive specialization of cells into tissues and 
then plant organs. 
 * The growth involves an irreversible increase in size which is usually, but not necessarily, 
accompanied by an increase in dry weight. 
* The basic process of growth is to be considered as the production of new protoplasm, which is 
clearly evident in the regions of active cell division.  
* The next stage in growth is increase in plant size, which is the result of absorption of water and 
the consequent stretching of the tissues, a process which in the strict sense is not growth at all, 
since it involves little or no increase in the characteristic material of the plant itself.  
* The third and the last stage in growth constitute the entry of plenty of building materials, chiefly 
carbohydrates, into the expanded young tissues. This results in an increase in the dry weight but 
no visible increase in external size of the plant.  
* Growth is, however, more than just an increasing amount of the plant. Differential growth of 
plant parts results in a characteristic shape. Each plant species has a distinctive form, 



development by growth patterns. 
*The growth cycle of annual, monocarpic, flowering plants (angiosperms) begins with the 
fertilized egg, the zygote. The zygote develops into an embryo following cell divisions and 
differentiation (embryonal stage). 
 * The embryo is enclosed within a seed where it undergoes a period of inactivity (dormancy). The 
resting embryo resumes growth during the germination of seed and develops into a seedling 
(seedling stage). 
 *The growth is followed by the differentiation. Differentiation can be recognized at cell level, 
tissue level, organ level, and at the level of an organism. 
 *It becomes more obvious at the level of organ and organism. For example, if we consider flower 
as an organ of plant, is bears sepals for photosynthesis and protection of inner floral parts 
followed by beautiful, coloured petals to attract insects for cross-pollination and stamens for 
producing male gametes as well as the carpels for bearing the ovules which after fertilization 
produce seeds. 
 * Considering a flowering plant as an organism, we observe that its roots are used for absorption 
of water and minerals and fixation in the soil; the trunk and stem branches bear leaves for 
photosynthesis, flowers and fruits and the fruits for bearing the seeds which on germination form 
each a new plant.  
* The seedling grows into a vegetative plant (vegetative phase). After some period of vegetative 
growth, the plant undergoes maturation and enters the reproductive phase.  
* Flowering is an example of environmental responses during plant development. Phytochrome, a 
photo reversible protein pigment, is involved in light-sensing responses in plants and is associated 
with several responses including flowering, photoperiodism and vernalization. 
 *As result of flowering fruits are developed and latter containing the seeds. Finally senescence 
sets in (senescence stage) leading to the death of the plant. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Climatic Factors-Temparature 
Hours Required 2 

Learning Objectives To know the Temperature effects on plants 
Previous Knowledge to be 

reminded 
Basics of plant physiology 

Examples/Illustrations Light spectrum 
Additional Inputs  

Teaching Aids Used B.B& PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  
TEMPERATURE 
 Plants require definite range of temperature to perform physiological activities. Generally temperature 
range of 26 to 32 C is suitable for many plants. Based on tolerance to heat plants are classified as follows: -  

a) Megatherms :- These plants require high range of temperature ie.,40 C . Ex: Xerophytes 
. b) Mesotherms: These plants require neither high or low range of temperature ie.,20 C to 40 C . 
 c) Microtherms:- These plants require very low temperature ie., 0 to 20 C .  
d)Hekisthotherms:- These plants require extreme low temp..Ex: Alpine vegetation, bacteria. “Some 
plants require low temperature for flowering. Cold treatment of plants to induce early flowering is 
called ‘Thermoperiodism’.It is also called ‘Vernalisation ‘. Lysenko used the term Vernalization”. 

Temperature influences most plant processes, including-- 
     - Photosynthesis, 

-Transpiration 
- Respiration, 

        -  Germination, and 
-flowering. 

As temperature increases (up to a point), photosynthesis, transpiration, and respiration increase. 
When combined with day-length, temperature also affects the change from vegetative (leafy) to 
reproductive (flowering) growth. Depending on the situation and the specific plant, the effect of 
temperature can either speed up or slow down this transition. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Climatic Factors-Light 
Hours Required 2 

Learning Objectives To know the Light effects on plants 
Previous Knowledge to be 

reminded 
Basics of plant physiology 

Examples/Illustrations Light spectrum 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  
LIGHT : 
Based on quantity& intensity of light requirement ,plants are ecologically classified into 2 types.  

I) Heliophytes: Plants growing best in full sun light.  
II) II) Sciophytes: Plants growing best in low light intensity. Length of the daily light 

period to which plants are exposed has effect on the vegetative growth as well as 
flowering of the plants. The influence of light on the flowering process in plants is 
called ‘Photoperiodism’.  
---Based on their light requirement for flowering, plants are classified into 3 types:- 
I] Short day plants:- Plants which flower when day length is short( Between 12- 14 
hours) are called’ Short day plants’. Ex: - Aster, Dhalia, Tobacco,Chrysanthimum, 
Datura, Salvia.  
2] Long day plants : Plants which flower when day length is length is long are called’ 
Long day p lants’.Ex: Potato, Wheat, Spinach, Radish. 
 3] Day neutral plants:- Plants in which flowering is not affected by length of the day 
are called ‘Day neutral plants’. Ex: Pea, Tomato, Balsam,Sunflower, Cucumis, maize 

Light is an ecological factor that affects the- distribution of plants. Radiant energy released from 
sun on reaching earth surface constitute light. It is essential for 

 ----Development of Chlorophyll, 
---Photosynthesis, 

   ---Opening and closing of stomata, 
----Growth, 

           ------Flowering etc 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Edaphic Factor 
Hours Required 2 

Learning Objectives To know the soil effects on plants 
Previous Knowledge to be 

reminded 
Basics of plant physiology 

Examples/Illustrations Different types of soils 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Assignment 

Activities planned outside the class  Collection of different types of soils 
Any other activity  

Synopsis  
Part of earth’s crust that supports living organisms, particularly plants is called ‘Soil’. It is formed 
by weathering of rock. It is composed of Mineral matter, Soil water, Soil air, Soil organisms, 
Horizons etc. 
 1.MINERAL MATTER 
 weathering of rock results in mineral particles , which varies in size . depending on their size , 
mineral particles are of following types: 

NAME OF PARTICLE                 DIAMETER ( mm) 
 Clay                                          Less than 0.002 
  Silt                                            0.002 to 0.020  
Fine sand                                 0.020 to 0.200  
Coarse sand                              0.200 to 2.000  
Fine gravel                                 2.000 to 5.000  
Coarse gravel                            Above 5000 

Soil texture is determined by relative proportion of mineral particles of different sizes present in 
the soil. Based on this soil is classified into following types:- 
a) Sandy soil b) Loam soil.c)Clay soil d) Silt soil 
ORGANIC MATTER [ SOIL HUMUS]  
1) Mull humus2) Mor humus 
SOIL SOLUTION 
  Based on the PH value of soil solution soil can be grouped into 3 types:- 
a) Acidic soilb)Alkaline soilc) Neutral soil 
SOIL AIR  
Spaces between soil particles are known as Pore spaces. These are occupied by soil solution and 
gases. Space between the soil particles consists of air .it constitutes soil air. gases present are 
similar to those present in the atmosphere. 
 
 
 



SOIL MOISTURE [SOIL WATER]  
1.Hygroscopic water 2) Capillary water 3) Gravitational water  
Holard-  Chresard-  Echard.  
Based on water content of the soil, ecologically plants are classified into 3 types. They are :-  

a) Hydrophytes b) Xerophytes   C) Mesophytes 

SOIL ORGANISMS  
SOIL PROFILE 

 
1) ‘A’ Horizon:. 

           A00 region 
                  A0 region 
                  A1 layer  
                  A2 Layer 
2)’B’ Horizon.  
3) ‘C’ Horizon 
 4) ‘D’ Horizon 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Biotic factor 
Hours Required 2 

Learning Objectives To know the Biotic factors effects on plants 
Previous Knowledge to be 

reminded 
Basics of Pollination,Lianes,Seed dispersal  

Examples/Illustrations Different types of 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Assignment 

Activities planned outside the class  Collection of different types of soils 
Any other activity Collection of paper cuttings 

Synopsis  
Individuals in a population interact which may be beneficial to both interacting organisms or 
beneficial to only one partner and harmful to one or both the interacting organisms. 
 Beneficial interactions are called ‘Positive ‘and harmful interactions are called ‘negative 
‘interactions’. 
A]POSITIVE INTERACTIONS 
 These include---  
1)Mutualism-----Ex: Lichens,Nitrogen fixers,Mycorrhizae,Dispersal of fruits and seeds 
Pollination, Myrmecophily 

2) Commensalism----Ex:  Lianas, Epiphytes, 
NEGETIVE INTERACTIONS 
These include--- 
1)Antibiosis- .Antibiosis is a type of negative interaction where one interacting organism is 
benefited & the other is neither benefited nor harmed. Ex: a) Many members of Actinomycetes 
fungi, number of lichens produce substances inhabits molds and bacteria. b) Algae Chlorella 
vulgaris in cultures inhibits growth of Diatom. c) Blue green algae Mycrocystis produce toxins 
hydroxyl amine which causes death of microbes. 
2) Competition--Competition is a type of Negative interaction where both the interacting 
organisms are harmed. Ex: a)In ecosystem individuals of the same species or different species 
compete for space, light, food etc. for their survival. b)In soil Fung, high degree of competition 
saprophytic ability is shown. 
3)Parasitism-- a)Cuscuta is a total parasite on green plants. It sucks food, water from host plants 
through haustoria. b) Some Bacteria live parasites in plants, animals and human beings. Ex; Citrus 
canker, Mango leaf spot. They cause diseases to the host. C)Fungi such as Albugo, Puccinia, and 
Cercosporaetc.live as parasites on economically important crops, causing diseases. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecosystem--Components 
Hours Required 3 

Learning Objectives To know the Interaction between biotic 
and abiotic components 

Previous Knowledge to be 
reminded 

Living things and non living things 

Examples/Illustrations Different types of plants and animals 
Additional Inputs Chart 

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 

E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
Group discussion 

Activities planned outside the class  Chart preparation 
Any other activity Collection of different organisms 

Synopsis  
ECOSYSTEM: 
 Introduction A Biotic community lives in an environment which provides materials , energy 
requirements and forms an interacting system called “ Ecosystem”. The term Ecosystem was 
introduced by A.G. Tansley in 1935. An Ecosystem can be defined as “A Structural and Functional 
unit of Biosphere consisting of living organisms and their environment both interacting and 
exchanging materials between them”. 
STRUCTURAL COMPONENTS OF AN ECOSYSTEM-----An Ecosystem consists of 2 components.  
They are: -I] A Biotic component II] Biotic component.  
I] A Biotic components :- The Non living elements of an Environment constitute Abiotic 
component.They are as follows:- a) Climatic factors b)Inorganic factors c) Organic substance 
II] Biotic components:- The living organisms like Plants, Animals, Micro organisms of an 
environment constitutes Biotic components. These are classified into 3 groups Such as Producers, 
consumers, Decomposers. 
1] PRODUCERS: - Producers are Autotrophs .Ex: Green plants. Chlorophyll present in green plants 
converts solar energy into chemical energy to prepare organic food using carbon dioxide and 
water during photosynthesis.  
2] CONSUMERS:-Consumers are ‘Heterotrophs’. I.e., these depend on producers for their food. 
These are of 3 types. They are Primary, Secondary, tertiary. A) Primary consumers B) Secondary 
consumers  C) Tertiary consumers  
3]DECOMPOSERS: Decomposers are Saprophytes ,They obtain their food by decomposing dead 
bodies of producers, consumers. These occupy fifth trophic level [T] & often called’ Micro 
consumers’ as they are microscopic OR Reducers as they decompose and remove dead bodies. 
Ex:- Saprophytic Bactria, Fungi. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Food Chain & Food Web 
Hours Required 2 

Learning Objectives To know the Food habits of different 
animals 

Previous Knowledge to be 
reminded 

Autotrophs and Heterotrophs 

Examples/Illustrations Different types of Animals 
Additional Inputs Chart 

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 

E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
FOOD CHAIN--- Flow of food energy from producers through series of organisms with repeated 
eating and being eaten by others is called ‘Food chain’. 
I). Grazing food chain: - (predators food chain) In Grazing food chain there is flow of Energy in the 
form of food from green plants to primary, secondary and tertiary consumer. 
Ex:-1] Food chain in Grassland Ecosystem 

Producer-Primary consumer-Secondary consumer-- Tertiary consumerQuaternary con  

            Grass-----Grasshopper--------Frog------------------------Snake-----------------Howk  

2. Food chain in Forest Ecosystem:- Higher plants---Deer, Elephant------Lion, Tiger 

 3. Food chain in Aquatic Ecosystem:-Phytoplanktons--Zooplanktons--Small fish---Large fish 
II) Detritus food chain: - In Detritus food chain there is flow of Food Energy from plants to Detritus 
made up of dead organic matter to micro organisms, then to Detrivores(crabs) and their 

predators( fishes) Ex:- Mangroove leaves---- Detritus---- Microorganisms---Crabs-------Fishes 
FOOD WEB--Net work of food chains which are interconnected at different trophic levels to form 
complex web is called “Food web”. OR An interlocking of food chain is called as ‘Food web’.  
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecological Pyramids 
Hours Required 2 

Learning Objectives To know the relation ship between 
different animals 

Previous Knowledge to be 
reminded 

Autotrophs & Heterotrophs 

Examples/Illustrations Different types of living things 
Additional Inputs Charts 

Teaching Aids Used B.B& PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

Student Activity Planned after 
teaching 

Assignment 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
ECOLOGICAL PYRAMID -The graphic representation of the structure and functions of various 
trophic levels of organisms is called “Ecological pyramid”. producers forms the base , while 
successive trophic levels forms the steps one above the other and top carnivores form tip of the 
pyramid. It was devised by British ecologist charls Elton. 
TYPES OF ECOLOGICAL PYRAMID Ecological pyramid is of 3 types .they are 1) Pyramid of Number, 
2) pyramid of Biomass, 3) Pyramid of energy. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic             BIO-GEO CHEMICAL CYCLES  
Hours Required 4 

Learning Objectives To know the Recycling of different 
elements in atmosphere 

Previous Knowledge to be 
reminded 

Different  Microbes 

Examples/Illustrations Different plants animals and Microbes 
Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 

E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class                           Assignment 
Any other activity Paper collection Related ecology 

Synopsis  

            BIO-GEO CHEMICAL CYCLES – 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic population 
Hours Required 2 

Learning Objectives To know the population increase and 
decrease in ecosystem 

Previous Knowledge to be reminded  

Examples/Illustrations Different animals and plants 
Additional Inputs  

Teaching Aids Used B.B&PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 

E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
assignment 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
POPULATION --- ‘Population’ is defined as a group of freely interbreeding individuals of the same 
species present in a specific area at a given time. For example, when we say that the population of 
a city is 50,000, we mean that there are 50,000 humans in that city. However, all populations of 
humans living in any part of the world constitute the species Homo sapiens. A population has traits 
of its own which are different from those of the individuals forming the population. An individual 
is born and dies but a population continues. It may change in size depending on birth and death 
rates of the population. An individual is either female or male, young or old but a population has a 
sex ratio and age structure, which means, the ratio of male to female in the population and the 
various age groups into which the population may be divided. The characteristics of any 
population depends on: 

i)density of the population, 
 (ii) natality (birth rate),  
(iii) mortality (death rate), 
 (iv) dispersal, 
 (v) biotic potential  
(vi) age distribution 
 (vii) dispersion and  
(viii) growth form 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Community characters 
Hours Required 6 

Learning Objectives To know the different communities  
Previous Knowledge to be 

reminded 
Hydrophytes, mesophytes and xerophytes 

Examples/Illustrations Different types of aquatic plants and 
xerophytes 

Additional Inputs  
Teaching Aids Used B.B&PPT 

References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 
E.P. (1971): Fundamentals of Ecology 

Student Activity Planned after 
teaching 

questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  

Analytical Characters 
 Analytical characters are further characterized as quantitative and qualitative. Qualitative 
characters are difficult to measure whereas quantitative characters can be measured easily. 

Qualitative characters 
 These mainly include composition, physiognomy, phenology, stratification, abundance, 
sociability, vitality and vigor, life form (growth form), etc. 

Floristic composition--This refers to the type of species occurring within a community. In 

every community some species are abundantly present and are referred as dominant species.  

Stratification of vegetation--It is another very important feature of a vertical strata in a 

community. The growth form of the plant determines the vertical structure which includes their 
size, branching and leaves. The vertical structure is greatly influenced by physical features such as 
light 

Periodicity (phenology, aspection) 
 It refers to the changes in characteristics of community with seasonal changes. Each 
species has a different requirement for light, temperature, moisture and other 
environmental factors. Accordingly, the period of growth events such seed germination, 
vegetative development, flowering and fruiting (reproductive phase), fruit and seed 
dispersal and seed dissemination varies for each species.  
Daubenmire classified according to vitality into different groups:  
V1-plants whose seedlings die 
 V2-seedlings grow but unable to reproduce 
 V3-reproduce vegetatively 
 V4-reproduce sexually but are uncommon  
V5 reproduce sexually and grow regularly 



Life forms : 
Raunkier (1903) gave a system in which plants were classified according to the relation of 
their height above ground to the pernnating organ.  

i)Phanerophytes 
 ii) Chamaephytes 
 iii) Hemi cryptophytes 
 iv)Cryptophytes  
 v)Therophytes  

Sociability--Sociability refers to the nature of grouping of individual plants grow singly, in 
patches, in colonies or evenly intermixed. This feature depends upon the life form, its 
vigor, habitat, competition and relations with the individuals. It represents degree of 
association of between species. The plants have been categorized into five groups 
depending upon their sociability.  
S1- Plant found separately from each other i.e. grow singly  
S2- Group of 4-6 plants growing at a place. 
 S3- Small group of plants growing at a place. 
 S4- Big group of plants growing at a place.  
S5- A large number of plants occupying an area 

Quantitative characters 
 These include parameters that can be measured or counted.  

1. Population density---  

2. Cover (herbage cover)--  

3.Plant height--  

4. Weight of plants (biomass) 

Synthetic Characters: 

These are determined after computing the data on the quantitative and 

quantitative characters of the community.  

Presence and Constance: 

Fidelity: 

Dominance: 

Relative frequency and Relative dominance (cover basis) are obtained as 

follows: 

Relative density = Density of the species x 100/Total density of all the species 

Relative Frequency = Frequency of the species x 100/Total frequency of all the species 

Relative dominance (cover) = Dominance (cover) of the species x 100/Total dominance 
(cover) of all the species 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Vegetation in India 
Hours Required 5 

Learning Objectives To understand about different types of 
forests,and their distribution 

Previous Knowledge to be 
reminded 

Geography of india 

Examples/Illustrations Different types of plants 
Additional Inputs  

Teaching Aids Used B.B&PPT 
References Cited Good, R. (1997): The Geography of flowering Plants 

Student Activity Planned after 
teaching 

Quistioneer 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  

Vegetation in India 
vegetation in India is controlled and regulated by the following factors:  
1. Distribution of rainfall  
2. Orography (altitude and slope of the region)  
Based on these factors, the natural vegetation of India is broadly classified 
into the following categories: 

1. Tropical Evergreen and Semi-Evergreen Forests 
2. Tropical Deciduous Forests 

3. Tropical Thorn Forests and Scrubs 
4. Montane Forests 
5. Mangrove Forests 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 

Paper VI 

Name of the Topic ENDEMISM 

Hours Required 4 

Learning Objectives To understand about endemic species 

Previous Knowledge to be 
reminded 

Ecological adaptations of plants 

Examples/Illustrations Different types of plants and their distribution 

Additional Inputs  

Teaching Aids Used B.B&PPT 

References Cited Good, R. (1997): The Geography of flowering 
Plants 

Student Activity Planned after 
teaching 

Group discussion 

Activities planned outside the class  Assignment 

Any other activity  
Synopsis  

ENDEMISM— 
When a species is found only in a particular geographical region because of its isolation, 
soil and climatic conditions, it is said to be endemic. Endemic plants are special because 
they are found in only one location on the planet, and nowhere else. 
CAUSES OF ENDEMISM- 

Narrow ecological amplitude                            Poor adaptability 

Geographical barriers                                      Changing climatic conditions 
TYPES OF ENDEMICS-  

Progressive endemics- 

Conservative endemics- 

Retrogressive endemics 

Neo-endemics- 

Local endemics- 

Pseudo endemics- 

 Micro-endemics- 

Some endemic plants of India- 

Ranunculusclematis 

SaracaasocaDelphinium 

ImpatiensCrotalaria juncea 

Butea monospermaIndigofera tinctoria 

TephrosiaAegle mermelos 

AsterFicus religiosaFicus benghalensis 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 

Paper VI 

Name of the Topic Vegetation in world 

Hours Required 3 

Learning Objectives To understand about different types of forests,and 
their distribution 

Previous Knowledge to be 
reminded 

Geography of india 

Examples/Illustrations Different types of plants 

Additional Inputs  

Teaching Aids Used B.B&PPT 

References Cited Good, R. (1997): The Geography of flowering 
Plants 

Student Activity Planned after 
teaching 

Quistioneer 

Activities planned outside the class  Assignment 

Any other activity  
Synopsis  

Phytogeography is the study of distribution of plant species and elucidation of origin of flora.The relative 

position of the 6 continental land masses and large number of islands play an important role in the distribution 

of various types of plants over the surface of the earth. 

Factors responsible for phytogeographical distribution can be divided primarily into 2 broad categories: 

1.  Inherent factor and 

2. Geographic factor. 

1. Inherent factor: Inherent factor is concernedmainly with the evolution of the individuals. 

2. Geographic factor: Geographic factors are subdivided into 2 groups; 

1. Climatic factors and 

2. Barrier factors 

Good (1947) has divided the land surfaces of the world mainly into 6 kingdoms. These kingdoms 

are again subdivided into regions and ultimately into provinces.1. Boreal kingdom 

2. Paleotropical kingdom (Old world) 

3. Neotropical kingdom (New world)  

4. South African Kingdom 

5. Australian kingdom 

6. Antarctic kingdom 

 

                                                                   

Signature of the Lecturer                                   Signature of the Principal 

 



Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 

Paper VI 

Name of the Topic Levels of biodiversity 

Hours Required 2 

Learning Objectives To understand about Biodiversity and levels 

Previous Knowledge to be 
reminded 

Chromosome DNA and gene structure 

Examples/Illustrations Different types of ecosystems 

Additional Inputs  

Teaching Aids Used B.B&PPT 

References Cited Kumar, H.D. (1992): Modern Concepts of Ecology 

Student Activity Planned after 
teaching 

Questioner 

Activities planned outside the class  Assignment 

Any other activity  

Synopsis  
Levels of biodiversity – 
Biodiversity is commonly considered at three different levels:  
1. Within species (intraspecific) diversity; usually measured in terms of genetic differences 
between individuals or populations. 
 2. Species (interspecific) diversity, measured as a combination of number and evenness of 
abundance of species.  
3. Community or ecosystem diversity, measured as the number of different species assemblages. 
Biodiversity, therefore, is usually considered at three hierarchical levels i.e. Genetic, Species and 
Community and Ecosystem levels. 
1. Genetic diversity--Genetic diversity refers to any variation in the nucleotides, genes, 
chromosomes, or whole genomes of organisms. This is the “fundamental currency of diversity” 
(Williams and Humphries, 1996) and the basis for all other organismal diversity. 

 
2.Species diversity: • A group of organisms genetically so similar, that they can interbreed and 
fertile offsprings is called a species.  
• The species diversity is usually measured in terms of the total number of species within discrete 
geographical boundaries. Species diversity - “species are groups of actually or potentially 
interbreeding natural populations that are reproductively isolated from other such groups” (Mayr 
1963)  
3.Community-level diversity: It is defined by the species that occupy a particular locality and the 
interactions between them. It represents the collective response of species to different 
environmental conditions.  
Alpha, Beta, and Gamma Diversity Whittaker (1972) described three terms for measuring 
biodiversity over spatial scales: alpha, beta, and gamma diversity. 

• Alpha Diversity.  

• Beta diversity 

• Gamma diversity: 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 

Paper VI 

Name of the Topic VALUES OF BIOLOGICAL DIVERSITY 

Hours Required 3 

Learning Objectives To understand about uses of plant 

Previous Knowledge to be 
reminded 

Plant parts and their uses 

Examples/Illustrations Different types of useful plants 

Additional Inputs  

Teaching Aids Used B.B&PPT 

References Cited Kumar, H.D. (1992): Modern Concepts of Ecology 

Student Activity Planned after 
teaching 

Quistioner 

Activities planned outside the class  Assignment 

Any other activity  

Synopsis  

 
THE VALUES OF BIOLOGICAL DIVERSITY -- 
• Human society depend on biological diversity for almost all the food supply, half of its 
medicines, much of its clothing and in some region virtually all of its fuel and building material and 
as well as, of course, an important part of its mental and spiritual welfare. 
 • Ecological services 
Biological diversity as a resource The three main approaches used for determining the value of 
biological resources. 

 • Consumptive use value 
 • Productive use value 
• Non-consumptive use value:  

Benefits of biodiversity  
• Economical benefits – 

a) Food value –  
b) Commercial value – 
c) Medicinal value  

Aesthetic value –-  
• Ecological benefits/services (Indirect use value) 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic THREATS TO BIODIVERSITY 
Hours Required 2 

Learning Objectives To understand about harmful effects on 
plants 

Previous Knowledge to be 
reminded 

 

Examples/Illustrations Different types of activities which are 
harmful to plants 

Additional Inputs  
Teaching Aids Used B.B&PPT 

References Cited Kumar, H.D. (1992): Modern Concepts of Ecology 
Student Activity Planned after 

teaching 
Group discussion 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  

 
THREATS TO BIODIVERSITY  Growing human population - specific types of human actions that 
threatened biodiversity and ecosystems and causes to extinction of many species are: 

 Over-hunting/over-exploitation 

 Habitat loss/ degradation/fragmentation 

 Deforestation  Invasion of non-native species 

 Pollution 

 Climate change 

 Cultural impacts 
 

 
 
 
 
 

                                                                                

Signature of the Lecturer                                       Signature of the Principal 

 

 



Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic BIODIVERSITY CONSERVATION 
Hours Required 2 

Learning Objectives To understand about protection 
methods of plants 

Previous Knowledge to be reminded Uses of plants 
Examples/Illustrations Different types of parks ,sancturies 

Additional Inputs  
Teaching Aids Used B.B&PPT 

References Cited Kumar, H.D. (1992): Modern Concepts of Ecology 
Student Activity Planned after teaching Quistioner 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  
BIODIVERSITY CONSERVATION— 

Insitu conservation-- In India, ecologically unique and biodiversity-rich regions are legally 
protected as biosphere reserves, national parks and sanctuaries. India has also a history of religious 
and cultural traditions that emphasized protection of nature eg. Sacred groves. 

Exsitu Conservation---In this approach, threatened animals and plants are taken out from their 
natural habitat and placed in special setting where they can be protected and given special care and 
protective maintenance. Examples; zoological parks and botanical gardens, in vitro fertilisation, 
tissue culture propagation and cryopreservation of gametes 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper III 

Name of the Topic Plant Tissues--Meristem or Meristematic 
Tissue 

Hours Required  
Learning Objectives To know the different types of Plant 

tissues and their functions 

Previous Knowledge to be reminded Cell structure and functions 

Examples/Illustrations Different plant parts 

Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 

References Cited Esau, K. (1971) Anatomy of Seed Plants. John 
Wiley and Son, USA. Fahn, A. (1990) Plant 

Anatomy 
Student Activity Planned after teaching Questioneer 

Activities planned outside the class  Chart preparation 

Any other activity  
Synopsis  

 

 
 
 
 
 
 
 
 
 
 



Meristem or Meristematic Tissue-- 
 
. Meristmatic cells have some characteristics like:  

 Meristematic cells may be rounded, oval or isodiametric in shape. 

 Compactly arranged i.e. no intercellular space and with dense cytoplasm 

 Large nucleus, and small vacuoles or without vacuoles 

 Cell wall is thin and donot store reserve food material 

 Always in active state of division and divide in a plane. 

 
 
 
Types of Meristem:  

Promeristem: 

Primary Meristem:. 

 Secondary Meristem: 
 
 On the basis of position in plant body the meristem is of following type:  

 Apical Meristem: 

Intercalary Meristem:. 

 Lateral Meristem: 

Based on Division 
Mass Meristem: 

 Plate Meristem 

Rib or File Meristem: 

Based on Function 
Protoderm 

Procambium- 
Pround meristem- 

 

 

 

Structure and Organisation of Shoot Apex 

 Apical theory 

 Histogen Theory 

 Tunica-Corpus theory 

Apical Theory 

This theory was given by Karl Nageli and Hofmeister. According to this theory, a single apical cell is 

responsible for the development of all the aerial plant parts. This theory holds good for some cryptogams, such 

as bryophytes, some higher algae and some pteridoph 

Histogen Theory 



 

Tunica-Corpus Theory 

 

THEORIES OF ROOT APICAL ORGANISATION— 

-Apical Cell Theory 

-Histogen Theory 

-Korper-Kappe Theory 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 
Paper III 

Name of the Topic Plant Tissues--Meristem or Meristematic Tissue 
Hours Required  

Learning Objectives To know the different types of Plant tissues and 
their functions 

Previous Knowledge to be 
reminded 

Cell structure and functions 

Examples/Illustrations Different plant parts 
Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 
References Cited Esau, K. (1971) Anatomy of Seed Plants. John Wiley and 

Son, USA. Fahn, A. (1990) Plant Anatomy 
Student Activity Planned after 

teaching 

Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
Epidermal tissue system-- 

 
 
Cuticle- 

 Bulliform Cells- 

Stomata- 
Epidermal Outgrowths or Trichomes- 
 
On the basis of morphological characters, trichomes are classified into several types. Important among 
them are hairs and scales. 
1. Hairs 
Hairs are the common type of trichomes. They may be unicellular or multicellular. 
Unicellular hairs  



Multicellular hairs  
2. Scales 
3. Root Hairs 

Function of Epidermis Tissue System-- 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 
Paper III 

Name of the Topic Ground Tissue System 

Hours Required  
Learning Objectives To know the different types of Plant tissues and 

their functions 
Previous Knowledge to be 

reminded 
Cell structure and functions 

Examples/Illustrations Different plant parts 
Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 
References Cited Esau, K. (1971) Anatomy of Seed Plants. John Wiley and 

Son, USA. Fahn, A. (1990) Plant Anatomy 
Student Activity Planned after 

teaching 

Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  

This tissue system includes all the tissues excepting the epidermis and vascular bundles. Therefore, it is the 

largest tissue system beginning from the layer next to epidermis and continuing up to the centre point of the 

organ. Ground tissue system is heterogeneous in nature including diverse types of cells specialised for different 

types of function.The ground tissue outside the stele is called the cortex or extrastellar ground tissue and that 

inside the stele is called intrastellar ground tissue or pith.  

Cortex—Endodermis              --Pericycle --Pith  --Medullary Rays: 

 
 
 

                                                                    

Signature of the Lecturer                                                Signature of the Principal 



 

Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 
Paper III 

Name of the Topic Vascular Tissue System 

Hours Required  
Learning Objectives To know the different types of Plant tissues and 

their functions 
Previous Knowledge to be 

reminded 
Cell structure and functions 

Examples/Illustrations Different plant parts 
Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 
References Cited Esau, K. (1971) Anatomy of Seed Plants. John Wiley and 

Son, USA. Fahn, A. (1990) Plant Anatomy 
Student Activity Planned after 

teaching 

Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
Vascular Tissue System 
Type Of Vascular Bundles 
1. Collateral vascular bundle 
2. Bicollateral vascular bundle 
3. Concentric vascular bundle 
Amphicribral bundle 
Amphivasal bundle 
4. Radial vascular bundle 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 
Paper III 

Name of the Topic Anomalous Secondary Growth InBoerhaavia 

Hours Required  
Learning Objectives To know the different types of Plant tissues and 

their functions 
Previous Knowledge to be 

reminded 
Cell structure and functions 

Examples/Illustrations Different plant parts 
Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 
References Cited Esau, K. (1971) Anatomy of Seed Plants. John Wiley and 

Son, USA. Fahn, A. (1990) Plant Anatomy 
Student Activity Planned after 

teaching 

Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  

Anomalous Secondary Growth InBoerhaavia-- 
Boerhaavia is a member of family, Nyctaginaceae.  
They are generally herbaceous plant.  
Boerhaavia Stem - Transverse section through the young stem of Boerhaavia show following 
tissues : 

- Epidermis – 
    -Cortex – 

-Stele 
 

Vascular System - Vascular bundles are collateral, conjoint and open with endarch xylem and are 
arranged in three rings –  
1) Two large centrally placed medullary vascular bundles. 
 2) A middle ring of 6 to 14 loosely arranged and medium sized vascular bundles. 
 3) The outer ring of 15 to 20 small vascular bundles just beneath the pericycle.  
 

Anomalous Structure InBoerhaavia –  
a) Primary Anomaly - Presence of two large central medullary vascular bundles encircled with a 
second ring of 6 to 14 loosely arranged vascular bundles lying in the ground tissue.  
b) Non-adaptive type Anomaly - Normal indisposition of cambium with its unusual activity.  
 

Anomalous Secondary Growth – 

 The stem of Boerhaavia contain well defined anomalous secondary growth which is characterized 
by the presence of successive rings of xylem and phloem (vascular bundles). 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 
Paper III 

Name of the Topic Anomalous Secondary Growth in Dracaena 
Hours Required  

Learning Objectives To know the different types of Plant tissues and 
their functions 

Previous Knowledge to be 
reminded 

Cell structure and functions 

Examples/Illustrations Different plant parts 
Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 
References Cited Esau, K. (1971) Anatomy of Seed Plants. John Wiley and 

Son, USA. Fahn, A. (1990) Plant Anatomy 
Student Activity Planned after 

teaching 

Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  

Anomalous Secondary Growth in Dracaena— 
Dracaena is a typical example of anomalous secondary growth in monocots.  
Typically, secondary thickening is absent in monocots. Therefore, secondary thickening itself is an 
anomaly as Dracaena is a monocot.  
The following features of the stem-  

 Epidermis single layered remains covered with thick cuticle.  

 Hypodermis is sclerenchymatous. 

 Numerous closed, collateral vascular bundles scattered in the parenchymatous ground tissue.  
Xylem is endarch. 
 

Anomalous structure:  
Dracaena shows anomalous secondary growth.  
The cambium appears in the parenchyma outside the outermost vascular bundles. This region in 
which the cambium appears in sometimes as cortex and sometimes as pericycle. 
--The newly formed cambium cuts towards outside and inside both.  
• The tissue developed on the inner side of the cambium is usually differentiated into vascular 
bundles remain separated from each other by lignified tissue, sometimes this tissue 
remainunlignified and thin walled.  
• The cells formed on the outer side of the cambium make parenchyma 
 • The palm stem do not increase in girth because of any cambial activity but tis thickening is the 
result of gradual increase in size of the cells and of intercellular spaces and sometimes of the 
proliferation of fibre tissues.  
• This is the type of long continuing primary growth. 
 • The activity of the primary thickening meristem resembles with secondary growth found in 



certain monocotyledons such as Dracaena.  
• A cambium ring is formed due to meristematic activity of some cells lying immediately outside 
the bundles. 
The cambium cells are unusual in function, which go on producing secondary vascular tissues and 
conjunctive parenchyma internally and little simple parenchyma externally.  
• The secondary vascular bundles formed are oval and amphivasal and are smaller than the 
primary bundles. 
 • They embedded in the conjunctive tissue whose cells are radially arranged. 
 • In the extrastelar region is formed because of the repeated periclinal divisions of the cortical 
cells. 
 • The cork cells, formed without the appearance of cork cambium are called storied cork. 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper III 

Name of the Topic                              STRUCTURE OF ANTHER 

Hours Required  
Learning Objectives To understand----  What is male gametophyte? 

 Name the first cell of male gametophyte   difference 
between the terms sporogenesis and 

microsporogenesis? development of male 
gametophyte in Angiosperms? 

Previous Knowledge to be 
reminded 

Flower structure 

Examples/Illustrations Different types of Flowers 

Additional Inputs Flash cards 

Teaching Aids Used B.B&PPT 

References Cited Pandey, A. K. (2000) Introduction to Embryology of 
Angiosperms. 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Diagrams practice 

Any other activity  

Synopsis  
STRUCTURE OF ANTHER— 
It consists of two parts, outer wall and central homogeneous mass of sporogenous tissue. 
Microsporangial wall has four types of layers: 
 1. Epidermis (common anther covering) 2. Endothecium  
3. 2-3 middle layers and 4. Tapetum

 
 
 
 
MICROSPOROGENESIS--- 



 
 
Microspore tetrads-- 
 

--decussate, 
--linear and 

----T-shaped tetrads are also found. 

 
DEVELOPMENT OF MALE GAMETOPHYTE IN ANGIOSPERM 
Microspore/Pollen grain: 
 Pollen grains are contained in the microsporangia (pollen chamber). They are very minute in size 
(approximately 0.025 to 0.125 mm) and are like particles of dust. A freshly formed pollen grain is 
richly cytoplasmic with a prominent, centrally located nucleus. The wall of the mature pollen grain 
is stratified. It comprises of two layers. The outer layer is called exine and inner layer is termed as 
intine. The term exine and intine were proposed by Fritsch (1837).  
Exine: Thick, tough cutinized layer which is often provided with spinous outgrowths or sometimes 
smooth. The exine is composed of a complex substance, called sporopollenin. 
 Intine: It is thin, smooth, delicate pecto-cellulosic layer lying internal to the exin 

 
Pre-pollination development --- 
 
 

 
Post-Pollination development --- 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 
Paper III 

Name of the Topic FEMALE GAMETOPHYTE 
Hours Required  

Learning Objectives To understand---- What is ovule?  How many types of 
ovule are there and on what basis they are 

differentiated?  What is megasporogenesis?   
difference between female gametophyte or embryo 

sac?  Why embryo sacs are classified as monosporic, 
bisporic or tetrasporic?  

Previous Knowledge to be 
reminded 

Flower structure 

Examples/Illustrations Different types of Flowers 

Additional Inputs Charts 

Teaching Aids Used B.B& PPT 

References Cited Pandey, A. K. (2000) Introduction to Embryology of 
Angiosperms. 

Student Activity Planned after 
teaching 

Group Discussion 

Activities planned outside the class  Chart preparation 

Any other activity  

Synopsis  
FEMALE GAMETOPHYTE— 
STRUCTURE OF OVULE-- 
Parts of the ovule: 1. Funiculus or Funicle: A stalk by which ovule is attached to the placenta 
 2. Nucellus: the body of ovule  
3. Integument: the protective covering of nucellus  
4. Micropyle: small opening formed by two integuments over nucellus  
5. Chalaza: basal part of the ovule 
 6. Hilum: region where ovule fuses with funiculus  
7. Embryo sac: female gametophyte located in the nucellus, developed from megaspore 



 
 
 
Types of ovule 
On the basis of the position of the micropyle with respect to the funiculus, mature ovule can be 
classified into six main types. These are: 
 1. Orthotropous                  2. Anatropous                    3. Campylotropous             4. Amphitropous 
  5. Hemianatropous               6. Circinotropous 

 
DEVELOPMENT OF THE FEMALE GAMETOPHYTE OR EMBRYO SAC---- 

 
Types of embryo sac-- 
 
 1. Monosporic ------Polygonum type 
 2. Bisporic--------Allium type 
3. Tetrasporic-------Peperomea type 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper III 

Name of the Topic FERTILIZATION 

Hours Required  

Learning Objectives  To understand-What is fertilization?  About the different 

ways of entry of pollen tube into the ovule.  What is 

syngamy?  What do you understand by triple fusion?  
understand about double fertilization 

Previous Knowledge to be 
reminded 

Flower structure ,Male and female gamets 

Examples/Illustrations Different types of flowers 

Additional Inputs Flash cards 

Teaching Aids Used B.B & PPT 

References Cited Pandey, A. K. (2000) Introduction to Embryology of 
Angiosperms. 

Student Activity Planned after 
teaching 

Assignment 

Activities planned outside the class  Collection of flowers 

Any other activity  

Synopsis  

FERTILIZATION---- 
In Angiosperms, the fertilization is being completed as follows: 

 
Entry of pollen tube into ovule---  
After arriving in the ovary, the pollen tube finds its way into the ovule. The pollen tube may enter 
into the ovule via three routes. 
1. Through the micropyle 2. Through the chalazal end 3. Through the integument 
Entry of pollen tube into the embryo sac. It may be: (i) between the egg cell and one of the 
synergids e.g. Fagopyrum 
 (ii) between the wall of the embryo sac and one or other synergids.er. Cardiospermum  
(iii) directly penetrates one of the synergids e.g. Oxalis 



 
Discharge of male gametes from pollen tube----  
Syngamy-  
fusion of gametes As the one of the male gametes reached the egg, it fuses with it. As a result of 
this fusion diploid zygote/oospore (2n) forms (because you know the egg and the male gamete, 
both are haploid). The fusion of male and female gametes is known as fertilization. This is also 
known as syngamy 
Triple fusion— 
 The other male gamete fuses with the two polar nuclei (or secondary nucleus, if the two have 
already fused) and so forms triple fusion nucleus (3n), called primary endosperm nucleus 
Double fertilization --- 
Thus in an embryo sac two sexual fusions occur; one is syngamy (i.e. fusion of one male gamete 
with the egg) and another is triple fusion (i.e. fusion of other male gamete with the polar nuclei or 
secondary nucleus), and therefore, the phenomenon is known as double fertilization . 
 As a result of first fertilization the zygote or oospore cell is formed which is the mother cell of the 
embryo and is a diploid cell containing 2n complement of the chromosomes. The nucleus of the 
triple fusion product (primary endosperm nucleus) is triploid or 3n. This is the first nucleus of the 
endosperm. 
 Double fertilization is a very unique phenomenon in Angiosperms and discovered for the first 
time by S.G. Nawaschin (1898) in Lilium and Fritillaria species as described above. 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper III 

Name of the Topic Endosperm 

Hours Required  

Learning Objectives To understand--What is endosperm? How it forms and 
on what basis endosperm categorized into different 

types? 

Previous Knowledge to be 
reminded 

Flower structure 

Examples/Illustrations Different types of sedds 

Additional Inputs Charts 

Teaching Aids Used B.B&PPT 

References Cited Pandey, A. K. (2000) Introduction to Embryology of 
Angiosperms. 

Student Activity Planned after 
teaching 

Group Discussion 

Activities planned outside the class  Diagrams practice 

Any other activity Seeds Collection 

Synopsis  

Endosperm---- 
 Development of the Endosperm— 
 Depending upon mode of development three types of endosperm has been recognized: 
1. Nuclear endosperm         2. Cellular endosperm         3. Helobialendosp 
 

 



 

 
 

 
Signature of the Lecturer                                                Signature of the Principal 

Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group II BZC 

Paper III 

Name of the Topic Development of the embryo 

Hours Required 2 

Learning Objectives To understand -Definition of embryo  
development of dicotyledonous and 

monocotyledonous embryo. 

Previous Knowledge to be 
reminded 

Cell Division 

Examples/Illustrations Different types of seeds 

Additional Inputs Charts 

Teaching Aids Used B.B&PPT 

References Cited Pandey, A. K. (2000) Introduction to Embryology 
of Angiosperms. 

Student Activity Planned after 
teaching 

Questioneer 

Activities planned outside the class  Assignment 

Any other activity  

Synopsis  

Development of the embryo----- 
Dicotyledonous embryo development— 

 
Development of monocotyledonous embryo--- 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Climatic Factors-Temparature 
Hours Required 2 

Learning Objectives To know the Temperature effects on plants 
Previous Knowledge to be 

reminded 
Basics of plant physiology 

Examples/Illustrations Light spectrum 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  
TEMPERATURE 
 Plants require definite range of temperature to perform physiological activities. Generally temperature 
range of 26 to 32 C is suitable for many plants. Based on tolerance to heat plants are classified as follows: -  

b) Megatherms :- These plants require high range of temperature ie.,40 C . Ex: Xerophytes 
. b) Mesotherms: These plants require neither high or low range of temperature ie.,20 C to 40 C . 
 c) Microtherms:- These plants require very low temperature ie., 0 to 20 C .  
d)Hekisthotherms:- These plants require extreme low temp..Ex: Alpine vegetation, bacteria. “Some 
plants require low temperature for flowering. Cold treatment of plants to induce early flowering is 
called ‘Thermoperiodism’.It is also called ‘Vernalisation ‘. Lysenko used the term Vernalization”. 

Temperature influences most plant processes, including-- 
     - Photosynthesis, 

-Transpiration 
- Respiration, 

        -  Germination, and 



-flowering. 
As temperature increases (up to a point), photosynthesis, transpiration, and respiration increase. 
When combined with day-length, temperature also affects the change from vegetative (leafy) to 
reproductive (flowering) growth. Depending on the situation and the specific plant, the effect of 
temperature can either speed up or slow down this transition. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Climatic Factors-Light 
Hours Required 2 

Learning Objectives To know the Light effects on plants 
Previous Knowledge to be 

reminded 
Basics of plant physiology 

Examples/Illustrations Light spectrum 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class  Assignment 
Any other activity  

Synopsis  
LIGHT : 
Based on quantity& intensity of light requirement ,plants are ecologically classified into 2 types.  

III) Heliophytes: Plants growing best in full sun light.  
IV) II) Sciophytes: Plants growing best in low light intensity. Length of the daily light 

period to which plants are exposed has effect on the vegetative growth as well as 
flowering of the plants. The influence of light on the flowering process in plants is 
called ‘Photoperiodism’.  
---Based on their light requirement for flowering, plants are classified into 3 types:- 
I] Short day plants:- Plants which flower when day length is short( Between 12- 14 
hours) are called’ Short day plants’. Ex: - Aster, Dhalia, Tobacco,Chrysanthimum, 
Datura, Salvia.  
2] Long day plants : Plants which flower when day length is length is long are called’ 



Long day p lants’.Ex: Potato, Wheat, Spinach, Radish. 
 3] Day neutral plants:- Plants in which flowering is not affected by length of the day 
are called ‘Day neutral plants’. Ex: Pea, Tomato, Balsam,Sunflower, Cucumis, maize 

Light is an ecological factor that affects the- distribution of plants. Radiant energy released from 
sun on reaching earth surface constitute light. It is essential for 

                                  ----Development of Chlorophyll, 
          ---Photosynthesis, 

                                        ---Opening and closing of stomata, 
                                                                               ----Growth, 

           ------Flowering etc 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Edaphic Factor 
Hours Required 2 

Learning Objectives To know the soil effects on plants 
Previous Knowledge to be 

reminded 
Basics of plant physiology 

Examples/Illustrations Different types of soils 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Assignment 

Activities planned outside the class  Collection of different types of soils 
Any other activity  

Synopsis  
Part of earth’s crust that supports living organisms, particularly plants is called ‘Soil’. It is formed 
by weathering of rock. It is composed of Mineral matter, Soil water, Soil air, Soil organisms, 
Horizons etc. 
 1.MINERAL MATTER 
 weathering of rock results in mineral particles , which varies in size . depending on their size , 
mineral particles are of following types: 

NAME OF PARTICLE                 DIAMETER ( mm) 
 Clay                                          Less than 0.002 
  Silt                                            0.002 to 0.020  
Fine sand                                 0.020 to 0.200  
Coarse sand                              0.200 to 2.000  
Fine gravel                                 2.000 to 5.000  



Coarse gravel                            Above 5000 
Soil texture is determined by relative proportion of mineral particles of different sizes present in 
the soil. Based on this soil is classified into following types:- 
         a) Sandy soil       b) Loam soil.         c)Clay soil            d) Silt soil 
ORGANIC MATTER [ SOIL HUMUS]  
1) Mull humus    2) Mor humus 
SOIL SOLUTION 
  Based on the PH value of soil solution soil can be grouped into 3 types:- 
a) Acidic soilb)Alkaline soil   c) Neutral soil 
SOIL AIR  
Spaces between soil particles are known as Pore spaces. These are occupied by soil solution and 
gases. Space between the soil particles consists of air .it constitutes soil air. gases present are 
similar to those present in the atmosphere. 
 
 
 
SOIL MOISTURE [SOIL WATER]  
1.Hygroscopic water 2) Capillary water 3) Gravitational water  
Holard-  Chresard-  Echard.  
Based on water content of the soil, ecologically plants are classified into 3 types. They are :-  

a) Hydrophytes b) Xerophytes   C) Mesophytes 

SOIL ORGANISMS  
SOIL PROFILE 

 
3) ‘A’ Horizon:. 

           A00 region 
                  A0 region 
                  A1 layer  
                  A2 Layer 
2)’B’ Horizon.  
3) ‘C’ Horizon 
 4) ‘D’ Horizon 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecology-Biotic factor 
Hours Required 2 

Learning Objectives To know the Biotic factors effects on plants 
Previous Knowledge to be 

reminded 
Basics of Pollination,Lianes,Seed dispersal  

Examples/Illustrations Different types of 
Additional Inputs  

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology  
Student Activity Planned after 

teaching 
Assignment 

Activities planned outside the class  Collection of different types of soils 
Any other activity Collection of paper cuttings 

Synopsis  
Individuals in a population interact which may be beneficial to both interacting organisms or 
beneficial to only one partner and harmful to one or both the interacting organisms. 
 Beneficial interactions are called ‘Positive ‘and harmful interactions are called ‘negative 
‘interactions’. 
A]POSITIVE INTERACTIONS 
 These include---  
               1)Mutualism-----Ex: Lichens,Nitrogen fixers,Mycorrhizae,Dispersal of fruits and seeds 
Pollination, Myrmecophily 

4) Commensalism----Ex:  Lianas, Epiphytes, 
NEGETIVE INTERACTIONS 
These include--- 
1)Antibiosis- .Antibiosis is a type of negative interaction where one interacting organism is 



benefited & the other is neither benefited nor harmed. Ex: a) Many members of Actinomycetes 
fungi, number of lichens produce substances inhabits molds and bacteria. b) Algae Chlorella 
vulgaris in cultures inhibits growth of Diatom. c) Blue green algae Mycrocystis produce toxins 
hydroxyl amine which causes death of microbes. 
2) Competition--Competition is a type of Negative interaction where both the interacting 
organisms are harmed. Ex: a)In ecosystem individuals of the same species or different species 
compete for space, light, food etc. for their survival. b)In soil Fung, high degree of competition 
saprophytic ability is shown. 
3)Parasitism-- a)Cuscuta is a total parasite on green plants. It sucks food, water from host plants 
through haustoria. b) Some Bacteria live parasites in plants, animals and human beings. Ex; Citrus 
canker, Mango leaf spot. They cause diseases to the host. C)Fungi such as Albugo, Puccinia, and 
Cercosporaetc.live as parasites on economically important crops, causing diseases. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecosystem--Components 
Hours Required 3 

Learning Objectives To know the Interaction between biotic 
and abiotic components 

Previous Knowledge to be 
reminded 

Living things and non living things 

Examples/Illustrations Different types of plants and animals 
Additional Inputs Chart 

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 

E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
Group discussion 

Activities planned outside the class  Chart preparation 
Any other activity Collection of different organisms 

Synopsis  
ECOSYSTEM: 
 Introduction A Biotic community lives in an environment which provides materials , energy 
requirements and forms an interacting system called “ Ecosystem”. The term Ecosystem was 
introduced by A.G. Tansley in 1935. An Ecosystem can be defined as “A Structural and Functional 
unit of Biosphere consisting of living organisms and their environment both interacting and 
exchanging materials between them”. 
STRUCTURAL COMPONENTS OF AN ECOSYSTEM -----An Ecosystem consists of 2 components.  
They are: -I] A Biotic component II] Biotic component.  
I] A Biotic components :- The Non living elements of an Environment constitute Abiotic 
component.They are as follows:- a) Climatic factors b)Inorganic factors c) Organic substance 



II] Biotic components:- The living organisms like Plants, Animals, Micro organisms of an 
environment constitutes Biotic components. These are classified into 3 groups Such as Producers, 
consumers, Decomposers. 
1] PRODUCERS: - Producers are Autotrophs .Ex: Green plants. Chlorophyll present in green plants 
converts solar energy into chemical energy to prepare organic food using carbon dioxide and 
water during photosynthesis.  
2] CONSUMERS:-Consumers are ‘Heterotrophs’. I.e., these depend on producers for their food. 
These are of 3 types. They are Primary, Secondary, tertiary. A) Primary consumers  B) Secondary 
consumers  C) Tertiary consumers  
3]DECOMPOSERS: Decomposers are Saprophytes ,They obtain their food by decomposing dead 
bodies of producers, consumers. These occupy fifth trophic level [T] & often called’ Micro 
consumers’ as they are microscopic OR Reducers as they decompose and remove dead bodies. 
Ex:- Saprophytic Bactria, Fungi. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Food Chain & Food Web 
Hours Required 2 

Learning Objectives To know the Food habits of different 
animals 

Previous Knowledge to be 
reminded 

Autotrophs and Heterotrophs 

Examples/Illustrations Different types of Animals 
Additional Inputs Chart 

Teaching Aids Used B.B & PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford&Odum 

E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
Questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
FOOD CHAIN--- Flow of food energy from producers through series of organisms with repeated 
eating and being eaten by others is called ‘Food chain’. 
I). Grazing food chain: - (predators food chain) In Grazing food chain there is flow of Energy in the 
form of food from green plants to primary, secondary and tertiary consumer. 
Ex:-1] Food chain in Grassland Ecosystem 

        Producer-Primary consumer-Secondary consumer-- Tertiary consumerQuaternary con  

            Grass-----Grasshopper--------Frog------------------------Snake-----------------Howk  

      2. Food chain in Forest Ecosystem:- Higher plants---Deer, Elephant------Lion, Tiger 

       3. Food chain in Aquatic Ecosystem:-Phytoplanktons--Zooplanktons--Small fish---Large fish 



II) Detritus food chain: - In Detritus food chain there is flow of Food Energy from plants to Detritus 
made up of dead organic matter to micro organisms, then to Detrivores(crabs) and their 

predators( fishes) Ex:- Mangroove leaves---- Detritus---- Microorganisms---Crabs-------Fishes 
FOOD WEB--Net work of food chains which are interconnected at different trophic levels to form 
complex web is called “Food web”. OR An interlocking of food chain is called as ‘Food web’.  
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Ecological Pyramids 
Hours Required 2 

Learning Objectives To know the relation ship between 
different animals 

Previous Knowledge to be 
reminded 

Autotrophs & Heterotrophs 

Examples/Illustrations Different types of living things 
Additional Inputs Charts 

Teaching Aids Used B.B& PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

Student Activity Planned after 
teaching 

Assignment 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
ECOLOGICAL PYRAMID -The graphic representation of the structure and functions of various 
trophic levels of organisms is called “Ecological pyramid”. producers forms the base , while 
successive trophic levels forms the steps one above the other and top carnivores form tip of the 
pyramid. It was devised by British ecologist charls Elton. 
TYPES OF ECOLOGICAL PYRAMID Ecological pyramid is of 3 types .they are 1) Pyramid of Number, 
2) pyramid of Biomass, 3) Pyramid of energy. 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic population 
Hours Required 2 

Learning Objectives To know the population increase and 
decrease in ecosystem 

Previous Knowledge to be reminded  

Examples/Illustrations Different animals and plants 
Additional Inputs  

Teaching Aids Used B.B&PPT 
References Cited Misra, R. (1968): The Ecology work Book Oxford 

&Odum E.P. (1971): Fundamentals of Ecology 
Student Activity Planned after 

teaching 
assignment 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  



POPULATION --- ‘Population’ is defined as a group of freely interbreeding individuals of the same 
species present in a specific area at a given time. For example, when we say that the population of 
a city is 50,000, we mean that there are 50,000 humans in that city. However, all populations of 
humans living in any part of the world constitute the species Homo sapiens. A population has traits 
of its own which are different from those of the individuals forming the population. An individual 
is born and dies but a population continues. It may change in size depending on birth and death 
rates of the population. An individual is either female or male, young or old but a population has a 
sex ratio and age structure, which means, the ratio of male to female in the population and the 
various age groups into which the population may be divided. The characteristics of any 
population depends on: 

i)density of the population, 
 (ii) natality (birth rate),  
(iii) mortality (death rate), 
 (iv) dispersal, 
 (v) biotic potential  
(vi) age distribution 
 (vii) dispersion and  
(viii) growth form 
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Name of the Department/Subject BOTANY 
Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 
Paper VI 

Name of the Topic Community characters 
Hours Required 6 

Learning Objectives To know the different communities  
Previous Knowledge to be 

reminded 
Hydrophytes, mesophytes and xerophytes 

Examples/Illustrations Different types of aquatic plants and 
xerophytes 

Additional Inputs  
Teaching Aids Used B.B&PPT 

References Cited Misra, R. (1968): The Ecology work Book Oxford 
&Odum E.P. (1971): Fundamentals of Ecology 

Student Activity Planned after 
teaching 

questioneer 

Activities planned outside the class  Chart preparation 
Any other activity  

Synopsis  
Analytical Characters 



 Analytical characters are further characterized as quantitative and qualitative. Qualitative 
characters are difficult to measure whereas quantitative characters can be measured 
easily. Qualitative characters 
 These mainly include composition, physiognomy, phenology, stratification, abundance, 
sociability, vitality and vigor, life form (growth form), etc. 
Floristic composition--This refers to the type of species occurring within a community. In 
every community some species are abundantly present and are referred as dominant 
species.  
Stratification of vegetation--It is another very important feature of a vertical strata in a 
community. The growth form of the plant determines the vertical structure which 
includes their size, branching and leaves. The vertical structure is greatly influenced by 
physical features such as light 
Periodicity (phenology, aspection) 
 It refers to the changes in characteristics of community with seasonal changes. Each 
species has a different requirement for light, temperature, moisture and other 
environmental factors. Accordingly, the period of growth events such seed germination, 
vegetative development, flowering and fruiting (reproductive phase), fruit and seed 
dispersal and seed dissemination varies for each species.  
Daubenmire classified according to vitality into different groups:  
V1-plants whose seedlings die 
 V2-seedlings grow but unable to reproduce 
 V3-reproduce vegetatively 
 V4-reproduce sexually but are uncommon  
V5 reproduce sexually and grow regularly 
Life forms : 
Raunkier (1903) gave a system in which plants were classified according to the relation of 
their height above ground to the pernnating organ.  

i)Phanerophytes 
 ii) Chamaephytes 
 iii) Hemi cryptophytes 
 iv)Cryptophytes  
 v)Therophytes  

SociabilityThe plants have been categorized into five groups depending upon their 
sociability.  
S1- Plant found separately from each other i.e. grow singly  
S2- Group of 4-6 plants growing at a place. 
 S3- Small group of plants growing at a place. 
 S4- Big group of plants growing at a place.  
S5- A large number of plants occupying an area 
Quantitative characters 
 These include parameters that can be measured or counted.  
1. Population density---  
2. Cover (herbage cover)--  
3.Plant height--  
4. Weight of plants (biomass) 

Synthetic Characters 



Presence and Constance: 

Fidelity: 

Dominance: 

Relative frequency and Relative dominance (cover basis) are obtained 

as follows: 

Relative density = Density of the species x 100/Total density of all the species 

Relative Frequency = Frequency of the species x 100/Total frequency of all the 

species 

Relative dominance (cover) = Dominance (cover) of the species x 100/Total 
dominance (cover) of all the species 
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Name of the Department/Subject BOTANY 

Name of the Lecturer K.Ravichandra Reddy 

Course/Group III BZC 

Paper VI 

Name of the Topic Levels of biodiversity 

Hours Required 2 

Learning Objectives To understand about Biodiversity and levels 

Previous Knowledge to be 
reminded 

Chromosome DNA and gene structure 

Examples/Illustrations Different types of ecosystems 

Additional Inputs  

Teaching Aids Used B.B&PPT 

References Cited Kumar, H.D. (1992): Modern Concepts of Ecology 

Student Activity Planned after 
teaching 
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Levels of biodiversity – 
Biodiversity is commonly considered at three different levels:  
1. Within species (intraspecific) diversity; usually measured in terms of genetic differences 
between individuals or populations. 
 2. Species (interspecific) diversity, measured as a combination of number and evenness of 
abundance of species.  
3. Community or ecosystem diversity, measured as the number of different species assemblages. 
Biodiversity, therefore, is usually considered at three hierarchical levels i.e. Genetic, Species and 
Community and Ecosystem levels. 
1. Genetic diversity--Genetic diversity refers to any variation in the nucleotides, genes, 
chromosomes, or whole genomes of organisms. This is the “fundamental currency of diversity” 
(Williams and Humphries, 1996) and the basis for all other organismal diversity. 

 
2.Species diversity: • A group of organisms genetically so similar, that they can interbreed and 
fertile offsprings is called a species.  
• The species diversity is usually measured in terms of the total number of species within discrete 
geographical boundaries. Species diversity - “species are groups of actually or potentially 
interbreeding natural populations that are reproductively isolated from other such groups” (Mayr 
1963)  
3.Community-level diversity: It is defined by the species that occupy a particular locality and the 
interactions between them. It represents the collective response of species to different 
environmental conditions.  
Alpha, Beta, and Gamma Diversity Whittaker (1972) described three terms for measuring 
biodiversity over spatial scales: alpha, beta, and gamma diversity. 

• Alpha Diversity.  

• Beta diversity 

• Gamma diversity: 
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Synopsis  

 
THE VALUES OF BIOLOGICAL DIVERSITY -- 
• Human society depend on biological diversity for almost all the food supply, half of its 
medicines, much of its clothing and in some region virtually all of its fuel and building material and 
as well as, of course, an important part of its mental and spiritual welfare. 
 • Ecological services 
Biological diversity as a resource The three main approaches used for determining the value of 
biological resources. 

 • Consumptive use value 
 • Productive use value 
• Non-consumptive use value:  

Benefits of biodiversity  
• Economical benefits – 

a) Food value –  
b) Commercial value – 
c) Medicinal value  

Aesthetic value –-  
• Ecological benefits/services (Indirect use value) 
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teaching 

Group discussion 
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Synopsis  

 
THREATS TO BIODIVERSITY  Growing human population - specific types of human actions that 
threatened biodiversity and ecosystems and causes to extinction of many species are: 

 Over-hunting/over-exploitation 

 Habitat loss/ degradation/fragmentation 

 Deforestation  Invasion of non-native species 

 Pollution 

 Climate change 

 Cultural impacts 
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Synopsis  
BIODIVERSITY CONSERVATION— 

Insitu conservation-- In India, ecologically unique and biodiversity-rich regions are legally 
protected as biosphere reserves, national parks and sanctuaries. India has also a history of religious 
and cultural traditions that emphasized protection of nature eg. Sacred groves. 

Exsitu Conservation---In this approach, threatened animals and plants are taken out from their 
natural habitat and placed in special setting where they can be protected and given special care and 
protective maintenance. Examples; zoological parks and botanical gardens, in vitro fertilisation, 
tissue culture propagation and cryopreservation of gametes 
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TopicSynopsis:  

 Nursery bed It refers to a land, which is made free from weeds, stumps, stones, pebbles, etc., and is used 
forsowing of seeds to raise seedlings and multiplication of different species of plants through asexual 
means.Preparationofthe nurserybed Nurserybedscan bepreparedinthree differentways.

 Sunken bed • The soil of the seedbed needs to be sterilised by soil solarisation or with chemicals to 

avoidcontamination by pests and diseases. • The soil of the nursery bed is thoroughly mixed with rotten 
farmyardmanure.•Thistypeofnurserybedispreparedindryandwindyareas.•Indryareas,thebediskept10−15cm 

below the ground level, which helps in conserving water. • Sunken bed facilitates the deposition 

ofirrigationwaterorrainwaterforalongertime.•Incaseofwaterscarcity,thistypeofbedhelpstoconservethe moisture. 

Such a bed can be easily irrigated during dry season. • A sunken bed provides protection to theseedlingsduring 
high windconditions as they arecovered.

 Level bed • The soil of the seedbed must be sterilised by soil solarisation or with chemicals to 

avoidcontamination by pests and diseases. • After soil preparation, the recommended dose of manure and 
fertilisersis mixed in the nursery bed. • For efficient management, the whole area is divided into uniform size 

of smallbeds. • Usually, a flat bed is 1-metre wide and has length according to the slope of the field. • 

Irrigationchannels are prepared between the rows of the beds through which each bed is connected. These also 

act asdrainage channels in case of heavy rain or excess irrigation. • Such a bed is prepared during non-rainy 
season(summer and winter) so that there is no waterlogging. • Adequate drainage provision is made and 

preferenceforsandyor sandyloamsoilisgiven whenpreparingaflatbed.

 Raised bed • Such a nursery bed is prepared during the rainy season. • The land is levelled and made free 

ofweeds, stumps, stones, pebbles, etc. • The soil of the nursery bed is thoroughly mixed with 5−10 kg per 
sqmrotten farmyard manure. • This type of bed is prepared about 15 cm high from the ground level. The width 

iskept at 1−1.5 m and length 3−5 m. This enables adequate drainage during rains and checks water stagnation. 

•Aspaceof3−4 cm is left betweentwobedsinordertocarry outcultural practicessmoothly.

 Precautions to be taken during the preparation of nursery bed: A nursery bed needs to be prepared carefully 
sothat uniform and healthy seedlings are obtained for planting. The following precautions must be taken 

whilepreparing a nursery bed. • The nursery bed is, generally, used to germinate sown seeds or for rooting 

ofcuttings planted in the soil. Besides nutrition, sufficient moisture and aeration are important factors that 
affectseedling growth. • The nursery bed must be prepared in fertile soil rich in organic matter content, 

havingadequate drainage and aeration. Soil having more water retention capacity does not need frequent 

irrigation. •Excess irrigation in sunken or flat bed may lead to rotting of seeds, seedlings and damping-off 
incidence.Watering of the bed depends on the type of soil. Sandy soil needs frequent watering. • Soil-borne 

infectionscaused by nematodes, insect-pests and pathogens may be avoided by treating the soil in different 

feasibleways.





  
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TopicSynopsis: 

 Handling of plants Since plants grown in a nursery are tender, care must be taken in nourishing them in orderto 

ensure their growth and development. Timely and effective preventive measures against pests and diseasesmust 

also be taken. The production of quality seedlings depends on how well the following activities 

havebeenexecutedinthe nursery.

 Shading Newly grown saplings must be protected from adverse weather conditions. Shade can be provided 
byusingshade-netsor polythene sheets.

 Thinning: It is important to maintain plant density in rows so as to ensure adequate light and air to the 

plants.During thisprocess, weak,diseasedordamagedplants arepulledout,allowing thegrowthof healthyseedlings. 

Watering Nursery beds must be watered carefully with the help of a fine rosé can. After theestablishment 

ofplants, wateringmustbedone asper therequirement ofindividual plants.

 Weeding: Weeding refers to the removal of all unwanted plants (weeds) from the nursery. Periodic removal 
ofweeds is beneficial for the growth and development of seedlings as it prevents competition with the 

mainplants for sunlight, water, air and nutrients. It also acts as secondary host for insect-pests and disease-

carryingorganisms. Thus, the nursery area must be kept free from weeds. Hand weeding and hoeing are the 
mostcommonpracticestoremoveweeds.Tocontrolalargenumberofweedspecies,pre-emergenceherbicidescanalso 

be sprayed justafterthe sowing ofseeds.

 Hardeningofseedlings:Seedlingsmustbehardened-off(acclimatised)inpartialshadebeforebeingplantedin the main 

field so that they can survive the harsh open climatic conditions. Generally, hardening is donebefore 
transplanting in the open field by gradually exposing the seedlings from lower to higher temperature.Over-

hardeningoftheseedlings mustbe avoided.

 Staking:Staking is a practice to support plants growing straight and saving them from bending or lodging.This 

is done at a time when the plants are not too tall. It saves the plants from being blown over due to windand 
rain, and also because of the weight of its stems when in bloom. It is useful in potted plants, as well as,grafted 

and budded plants. Bamboo is the most notES GARDENER – CLASS XI 46 common plant wherestaking is 

used. Other than this, the branches of shrubs and trees, i.e., neem, subabool, phalsa, eucalyptus, etc.,canalso be 

used forthis purpose.

 De-shooting: De-shooting refers to the removal of all side shoots (offshoots, offsets or keikis) emerging 

fromthe baseof aplant. The main purpose of de-shooting is to divert theenergy of the plant towards 

thedevelopment ofits shootsor buds.

  Disbudding: Disbudding is the removal of floral buds when a large flower on a plant is desired, for 
examplechrysanthemum and dahlia. The energy saved by disbudding is diverted towards the development of 

theretained bud so that the flowers become large and vigorous. Generally, it is followed in large flower 

varieties.In carnations, disbudding is practiced to obtain long stalks with larger blooms. Pinching: It refers to 
theremovalofgrowingtipsofvegetativebudstopromotebushygrowthformorelateralformationandprecocious 

flowering as in case of chrysanthemum. It is the removal of 3–5 cm growing tips when the plantsare 8–10 cm 

tall.

  
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TopicSynopsis: 

 The seeds must be healthy and free from infection. • Small seeds are sown after being mixed with sand 

forequal distribution. • The seeds must be sown at the right depth. • The seeds must be sown at adequate 

spacingto avoid overcrowding. It also ensures that the seedlings get sufficient nutrients, water, sunlight and 

air.Besides,the soil mustneither be toodrynortoowettoavoiddrying orrottingoftheseeds orseedings.

 Healthy and uniform seedlings must be selected and planted late in the afternoon at recommended 
spacing,followedbywatering.Theseedlingsmustbetreatedwithfungicidestoavoidsoil-
borneinfections.•Transplantingmustnotbecarriedoutin dry,hot, sunny, windy andhumidconditions.

 Potting,de-pottingandre-potting:

  Pots:Ornamental plants aregrown in a variety of pots, depending on the choice of a person, includingplastic, 

clay, cement, ceramic, etc. Pots are used for growing house plants (indoor and outdoor). Clay pots arethe most 
popular, easily available, highly porous and cheaper than other type of pots. Size is an importantfactor while 

selecting pots. For specimenplant display, the pot size needs to be at least 30 cm in diameter.The size of the 

plant and its growth habit are to be considered before selecting a pot. Potting refers totransferringof 
plantsfromseedbed orpoly-bagstopots, containing the pottingmixture.

 Potting mixture: The potting mixture must be light in weight and have adequate water-holding capacity. Itmust 

allow drainage and supply adequate nutrients to plants. The mixture needs to be free from insect-pestsand soil-

borne pathogens. For ferns and bulbous plants, the mixture needs to be highly porous in nature,comprising 
coarse sand, light garden soil and leaf mould. Neem cake and bonemeal may also be used in smallquantities as 

nutrients. Potting of rooted cutting and young seedlings: 1- or 2-part sand + 1 part loamy soil + 

1partpeatmossorleafmouldPottinggeneralcontainergrownnurserystock:2partsand+4partloamysoil+2partpeatmos

s orleafmould + 1partrotten FYM

 Potting: Potting is the process of planting new plants in pots containing suitable mixture for their growth 
andestablishment. It is a simple operation but requires a certain degree of skill and practice. The following 
pointsmust betaken careof whilepottinga plant.

 De-potting:De-pottingistheremovalofaplantfromapotforplantinginsoil,bedoranotherpot.Asrootsare sensitive and 
prone to injuries, care needs to be taken while de-potting the plant. It is better to de-pot theplant along with the 

soil attached to its root system. This soil, if needed, can be removed carefully after de-potting.

 Re-potting: The first step in re-potting is de-potting. A de-potted plant needs to be re-potted in a fresh pot. 

Forbetter growth of house plants, re-potting and transplanting of the established plants are done once in a year 
ortwo, depending on the type of plants and their growth habit. Re-potting is done when the plants have 

becomepot-bound or overgrown, and also the potting mixture has become devoid of essential nutrients, 

resulting inpoor growth of the plants. Depending on the plant type, it is done in February−March or 
September−October.Duringre-potting,the old pottingmixtureisreplaced and theovergrownroots arepruned.

 The plant is placed in a new pot at the same depth in soil at which it was in the old pot. The pot is filled 
withfreshpottingmixture, and then watered
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TopicSynopsis: 

 objectives of gardening: To create awareness about kitchen gardening. To improve skills for growing freshand 

safe vegetables without use of any pesticide. To provide complete set of production technology 

includingqualityseedlingsand potted plantsof summer andwintervegetables.
 objectives of community gardening:To improve nutritional awareness and promote healthy eating habits 

byencouraging home gardening, providing fresh, organic produce to local food banks and meals programs, 

andofferingeducationalprograms ontopics such asnutrition and cooking.

 objectives andscopeofgardening:To increase production and productivity offruitcrops.To increaseproduction 
and productivity of vegetable crops. To increase production and productivity of spices crops. 

Toestablishnurseriesbothatpublic &privatesectorforquality plantingmaterials

 Ornamental gardening and landscaping has expanded as a multi-faceted industry encompassing activities 
suchas propagating and rearing ornamental plants, landscaping, production of growing media, pots and 

otheraccessories, etc., generating huge employment opportunities and simultaneously promoting activities 

thatwould
 Kitchen gardening is something all of us can do to make our cities greener. It’s a garden where you grow 

yourown food— herbs, vegetables, fruits. What’s more, it gives city dwellers a chance to produce their 

ownfood—fresher,healthier—and learninthe processaboutlocalvarieties.

 It allows you to grow your own vegetables and fruits thus ensuring that you have healthy food on the 

table.When you harvest vegetables from your garden, you do so knowing that you’re getting the freshest 
producepossible.Gardening for aesthetics appealstothe human needforbeauty.

 Many people think of water and sunlight as the two main components of a successful garden. Keep the 

gardenbed mulched at all times! Mulch helps keep the soil cool and moist. It makes for less work for the 
gardenerbecausewateringis notnecessaryas oftensincethesoiliskeptmoist.

 School gardens are a great way to get children to learn about nutrition. FAO encourages and supportscountries 

to promote school gardens with educational goals to help students, school staff and families 
maketheconnectionbetweengrowingfoodandgooddiets,developlifeskillsandincreaseenvironmentalawareness.

 egetables are loaded with essential nutrients that promote better health, including antioxidants and 

vitamins.Adding fresh vegetables to your daily meals is the best way to boost your health, and your loved 

ones’ healthtoo.Children,inparticular,willbenefitfrom the health-givingnutrientsoffresh vegetables.
 The most practical of all the advantages of vertical gardening is that it allows you to grow more in a space 

thatislimited.Ifyouhaveasmallyardorgardenbutwanttogrowmoreflowers,herbs,orevenvegetables,utilizeverticalsp

ace
 Dirt may be natural, but it may also be home to some troubling bacteria and other pathogens. Among 

thescariest cons of gardening is the possibility that digging in the dirt could cause you to develop 

Legionnairesdisease,tetanus, fungal infectionsthat causerespiratory illness,or Weil’sdisease.
 Gardening can improve many aspects of mental health, focus, and concentration. Improves mood. 

Gardeningcan make you feel more peaceful and content. Focusing your attention on the immediate tasks and 

details ofgardeningcanreduce negativethoughtsandfeelings andcanmake youfeelbetterin themoment

  
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TopicSynopsis: 

 Landscape&Home gardening:

 There are many people who think that landscape gardening relates to only gardening in large public parks 
orpalaces of the rich. Landscaping as it is done for larger estates or public parks can also be implemented in 

atasteful and artistic way for a small home ground, though on a smaller scale. The term "small" is a 

misleading'one so far as it relates to gardens. The simplest definitive or "small", as suggested by some authors 
quiteappropriately, is an area which can be effectively managed and maintained physically as well as 

financially 

bytheownerandhisfamilywithoccasionalhiredlabourforsuchhardworkasdigging,mowing,andshearingof hedges. 
Here, ways will be suggested for landscaping only small residential houses. For larger estates, 

acombinationoflandscapingeffectssuggestedfor parksand homelandscapingmaybe followed.

 Before any actual garden work is undertaken a master plan has to be prepared according to a scale (1: 15 or 

1:20) in which all the features such as house wall, drive-way, paths, flower beds, shrubbery, etc., are 
plotted.The shaded areas due to large tree canopy or the building itself has to be marked on the plan. A plan 

preparedon a printed graph paper is of great help. The plan thus prepared should be studied again and again 

keeping inviewwhatshapeaplantwilltakeinthelongrun.Itisfrequentlyobservedthatpeopleattractedbythegraceful 

form of a young Araucaria cookii, plant this in the centre of a lawn or near the house possess 
thegiganticformandheightitwillattain aftersome years.

 Approach or Public Area: This is the area from the street side extending to the entrance of the house. The 

areamay be small or quite large depending upon where the building is situated. The aim is to harmonize or 

blendthe surroundings with the house proper. The approach area should not be overcrowded with large trees. It 
isbetter to have doorway or "foundation" plantings with low rowing shrubs and evergreens. Floribunda 

andminiature roses are also suitable for foundation planting provided sufficient sun, at least during the 

morninghours, is available. It is important to note that planting in front of the house should neither obscure it 
nor cutofflightand airnor block thewindowsthus obstructing viewof the gardenfromindoors.

 Work or Service Area: The work or service area can be convenient, orderly and attractive. Wherever 

feasiblethisandthelivingareashouldbesituatedatthebackofthehouseastheseneedseclusionorprivacy.Thisarea 

includes the kitchen garden, compost bin, nursery, tool shed, and garage. Some people like to include 
thechild•ren's swings and the slide in this portion as the children can be kept under surveillance from the 

kitchen.Thisshouldbeseparatedfromviewbyplantingathickhedgeorarowofbushyshrubs,asthisisconsideredasthe 

shabbiestpartin anygarden.
 Private Garden Area or Living Area: This is generally termed as the outdoor living area, where people sit outin 

the winter to enjoy the sun or rest in the summer under anarbour or shade of tree. This area should beeasily 

approachable and visible from the living (drawing-room) or dining-room, screened from unsightlyobjects and 
for privacy. In the western countries people prefer a terrace and this is the place where it shouldcome.There 

shouldbesome shaded sittingspotsuch asa treeorarbour with gardenbenches.

 

                                                                                                                     .
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TopicSynopsis: 

 Computerapplicationsinlandscaping:

 There are many assistance programs in landscape design which fall under the list of Computer Aided 

Design(CAD) – “Real time” software is one of them (fig. 1) – where those programs work particularly in the 
field oflandscapedesignanddonotinterferesignificantlyinotherfields.ClassificationwasmadeforarangeofCAD 

programs in the area of study based on scientific grounds in terms of quality and specifications, etc.Every 

program was selected to display its specifications, steps of design process and how it works at the levelof 
landscape

 With long experience in landscape design using assistance programs in the final stages of graphics 

andpresentation of large sized projects. The programs used in graphic “two- and three-dimensional drawings” 
andpresentation: (AutoCAD;3DMax;Maya;Sketch up).

 Atthelevelofthehousegardensandsmallpublicbuildings’gardens,usersgetbacktocommercialmarketsto choose 

from several alternative programs according to the input dimensions of land. Thirteen programswereselected 

depending onthemost commonly used and best-selling in thisfield.
 There are many criteria for comparison between different landscape programs, which will be used in 

thecomparisontable. The followingis areview ofthecriteriaandtheirdefinitions.

 Programs are compared in terms of their prices and the possibility to obtain them from the market 

andthereforetheextentoftheirdemand
 Whethertheyareavailableornottoassistusersoftheseprogramsindealingwiththeprogramandunderstandingthebestu

sesoftoolsavailable.Moreover,ifthereisapossibilityofsavingthesteps,usedinthedesign, in a 

videotoillustratethesestepslater.
 Some programs create two-dimensional designs and have the possibility of modifying; inserting and 

savingthese designs. Most programs feature the possibility of importing two-dimensional images, except 

Custom 3Dlandsoftware whichcan’timportpicturesand the pre-set designsmustbeused

 Printing is one of the most important criteria that should be available in programs that assist in 
landscapedesign. Thus, the possibility of presenting the output to the customer or the owner is very important. 

Thisfeatureis found inmostprograms,exceptCustom3Dlandsoftware.

 Therearesomeprogramsthatcreatethree-dimensionaldesignsandhavethepossibilityofmodifying,inserting, and 
saving designs. Not only that, there are also some programs that can draw three-dimensionalplantsand create 

animation

 Land CAD software can convert between *.cad and *.gis file extensions. There is a feature of Landscape 
deckpatio designer 12, where the final design can be converted/ modified in the AutoCAD program and printed 

atany scale



  
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TopicSynopsis: 

 Gardeningoperations:

 Soillaying:

 healthy garden soil that plays a pivotal role. The more you keep your soil healthy, the better your garden 

willgrow. In this article, we will focus on Ways to Prepare Healthy Garden Soil that will help you to protect 

thesoilstructure,feedthesoilwith nutrientsfrombothnaturalandcommercialsources,andincreasethediversityand 

numberof thebeneficial microbes andorganismsthatlive inthe soil.

 Organic manures increase the humus content and water holding capacity of the soil. Plus it provides 

mostimportant dose of macro nutrients (NPK) to plants. Cowdung manure is the most commonly available 

organicfertilizer in India. It is always a good idea to use well decomposed manure instead of any kind of fresh 

animaldung. Ideal organic manure is dark, moist, consistent, rich in texture & more importantly it doesn’t have 

anyunpleasant odour. Leaves of leguminous ‘green manures’ can be added to convert the otherwise 

balancedmanureinto nitrogenrichmanure

 Compostingcanbedefinedasameansofrecyclingalmostanyorganicwastes.Thebestpartaboutcomposting is that it 

reduces the bulk of organic materials, stabilises their soluble nutrients, and triggers theformation of soil humus. 

Application of one-quarter inch per season is recommended as it will provide slow-

releasenutrients,whichwilldramaticallyimproveyoursoil’swaterretentionandsuppressdisease

 Manuring:

 Adding manure tosoilimproves the soil'stexture andwater-

holdingcapacitywhileprovidingnutrientsneededbygrowingplants.Unfortunately,freshmanurecanalsocontainbact

eriathatcancontaminatevegetablesand causehuman disease.

 One of the best ways to use manure as plant fertilizer is by mixing it in with compost. Composting 

manureeliminates the possibility of burning the plants. Another option is to till it into the soil prior to spring 

planting,suchas duringfallorwinter. Generally,fallisthebesttimeto use manurein the garden

 Watering: Deep watering encourages deeper and stronger root growth. Therefore, watering gardens about 

2inches (5 cm.) or so once a week is preferable. Watering more often, but less deep, only leads to weaker 

rootgrowthand evaporation.

 Automatic watering timers are especially useful; just make sure to watch the weather, and reduce 

frequencywhenrainfallis abundant.Too muchmoisture canbejustasdamaging to plants astoolittle.

 Lawnsandannualsconcentratetheirrootsinthetop6"ofsoil;forperennials,shrubsandtrees,it'sthetop12".In heavy 

soil, itmaytake hours for watertopercolate down 6-12".

 Mulchreducessurfacerunoffandslowsevaporationfromthesoil.


  

                       Signature of the Lecturer                                          Signature of the Principal 



PROFORMAFORTEACHINGPLAN 

NameoftheDepartment/Subject DepartmentofBotany 

Nameofthelecturer K.Ravichandra Reddy 

Course/Group Sem -VI 

Paper Paper–VIIB 

Nameofthetopoic Gardening 

Hoursrequired 2h 

Learningobjectives toknowaboutLandscapinghighways 

PreviousKnowledgetobereminded Landscapinghighways 

Examples/Illustrations plantexamples 

AdditionalInputs Photographs 

Teachingaidsused PowerPoints 

ReferencesCited BoseT.K.&Mukherjee, GardeninginIndia 

Studyactivityplannedafterteaching Groupdiscussion/Classroomquiz 

Activityplannedoutsidetheclass observation 

Anyotheractivity Informationcollection 

TopicSynopsis: 

 It aims at making development ecologically sensitive which in turn makes it sustainable. There is a widevariety 

in the scale at which landscape planning can be carried out. When it is done at the regional scale, theemphasis 

is on land utilization and locating human settlements with respect to natural resources. Landscapeplanningcan 
be carriedouttillsiteplanninglevele.g.designingthelandscapeof group housing.

 Roadlandscaping forms anintegral part of landscapeplanning fromurban design viewpoint.It aimsatmaking 

cities and towns more comfortable places to live in, aesthetically and visually more pleasant-

looking.Landscape planning takes into account the existing landscape of an area, topography, vegetation, 
naturaldrainage patterns, wind directions, temperature, humidity etc. it aims at investing in nature for the 

benefit ofhumans.

 It also studies how strong natural settings are e.g. many more types of settlements can come up in plains 
asopposed to hilly areas as the former type of terrain offers greater flexibility in development. 

Mountainousterrainhasless densedevelopments due tophysical barriers.Landformdictatesthebuilt form toa 

largeextent.
 It is important to landscape roads as they are the channels of movement and it is desirable to make 

theexperience on them comfortable and pleasant. Road landscaping can play a very important role in this. A 

roadshouldbelandscaped suitably withrespecttothehierarchyofthe road.

 Roadside plantation acts as noise buffers. For this purpose, sunken roads can be created as when the 

noisesource disappears, psychological impact of noise also decreases. Mounds with trees can be planted as 
foliageabsorbs noise. For this purpose, trees with thick and dense foliage (evergreens) should be chosen. Dust 

andother particulate matter settles on leaves which decreases pollution in the air. The leaves through their 

poresabsorbsmokeand other gases which furtherhelpsin purifyingtheair.
 Trees have a cooling effect in hot climates. Plantation on the median help in decreasing glare from 

theoncoming direction which decreases chances of accidents. When different kinds of trees are planted 

ondifferent roads, they help in giving the roads an identity which helps people find their bearings. 
Roadsideplantationprovides shadefor pedestrians.

 The landscape elements should be such that they complement the existing landscape and built 

structure.Landscaping should not be jarring. It should give the road users pleasant views. On highways, row 

plantationand trees in clusters can be used. Breaks in between the clumps provide road users with views of 
thesurroundinglandscapes

 Road landscaping should enhance road safety. There should be adequate street lighting for illumination in 

thedark. Street lights of correct height should be used at suitable intervals. In squares and plazas, taller 
streetlights are used as they light up a larger area. Plantation should not obscure street lighting, as is seen in 

somepartsof Lutyen’s Delhiin India

 Road landscaping should be such that approaching intersections are seen well in time. Landscaping should 
bereadableandnotchaotic. Signageshould beadequatelylargeand shouldnotbeplaced unnecessarily.

 Conflictbetween pedestrian movementand vehicular movementcan be decreased by road landscaping. Onthe 

same carriageway, by changing the material for cycle tracks and pedestrian paths, confusion can bedecreased 

and unnecessary use of bollards and railings can be avoided. Intersections can be modified for thesamepurpose.

  

                        Signature of the Lecturer                                          Signature of the Principal 



 PROFORMAFORTEACHINGPLAN 

NameoftheDepartment/Subject DepartmentofBotany 

Nameofthelecturer K.Ravichandra Reddy 

Course/Group Sem -VI 

Paper Paper–VIIB 

Nameofthetopoic Gardening 

Hoursrequired 2h 

Learningobjectives toknowaboutLandscaping-Educational Institutions 

PreviousKnowledgetobereminded Landscaping-EducationalInstitutions 

Examples/Illustrations plantexamples 

AdditionalInputs Photographs 

Teachingaidsused PowerPoints 

ReferencesCited BoseT.K.&Mukherjee, GardeninginIndia 

Studyactivityplannedafterteaching Groupdiscussion/Classroomquiz 

Activityplannedoutsidetheclass observation 

Anyotheractivity Informationcollection 

TopicSynopsis: 

 Landscaping-EducationalInstitutions:
 The compounds around educational institutes are generally neglected. An ideal school ground plan 

couldcreate a spacious and extensively planted park. Landscaping not only enhances beauty and appearance 
butalso inculcates aesthetic sense to younger generations. Thus it becomes necessary to landscape the 

campusesof educational institutes. It is better to have a master plan of the whole area and to implement it in 

phasesaccordingtotheresourcesavailable.
 Landscapedareamight 

provideadequateroomforfreeplayandsupervisedrecreation,sportseventsandoutdoorceremonies.

 Themainaim ofthelandscapingeducationalinstitutionsistocontrol noise,storm,anddust andtoprovideshadeand 
screen some uglyplaceswiththe helpof plants.

 Eveninunplannedschoolbuildings,itispossibletoimprovethelandscapebycareful planting.
 Aschool gardenshouldbeplannedwithplant materials whichneedminimum ofmaintenance.
 In the periphery of the school campus, along the rear and wings, a thick belt of large shady trees should 

beplantedto bring down noise and cut down dustandstorms.

 Theplantationwillhelp keepdownsevereheatandcold.
 For enhancing the scenic beauty, it is suggested to plant a row of flowering trees with different 

bloomingseasons,in frontofthelarge treesalong the periphery.

 Athicklyplantedbelt ofeucalyptus,silver oak,andsoonisalosverysuitableforperipheralplanting.
 Thefrontshouldbeplantedwithmedium sizedflowering treesforbeauty.

 Thetreesshouldnotcompletelyobstruct theviewofthebuildingfromoutside.

 Theroadsandpathsaretobeformallyplantedwithmedium totall floweringplants.
 The provision should be made of overhead wiring and sewerage before avenue planting so that these do 

notinterferewith it.

 Shrubsplay animportant partintheschoollandscaping.
 Borderplantingofshrubberyonlargegroundsorat thebackoftheschool campusservesuseful purposeoffilling the 

gaps between the trees and lawns. Moreover small paths can be planted with shrubs arranged informal beds, 

orrows,thus improving the beautyofthepath.

 Shrubboarderaroundplaygroundsrequireminimummaintenanceandiseffectivethanhedge.
 Ahedgeneedsregulartrimming. Shrubs,withsuitablecolourfulflowers,aremore colorfulthanhedges.

 Thefoundationplantingcanalsobeundertakenwithevergreendwarf andtrailingshrubs.
 Flowerbeds,especiallytheseasonalonesshould not bepreferred.

 Alawnlooksniceinaneducational institute,but it isdifficult tomaintain.
 Abougainvilleacreepertrainedoverthewallofthebuildingcanchangethewhole look.
 Gardenornamentslikeabirdbathprovidedamidstthetreeswillattractmanybirdswhichwill 

beeducativetothestudents.

 Different trees, shrubs, flowering annuals, etc. may also be properly labeled to enable students learn 
theirnamesand developknowledge

  
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TopicSynopsis: 

 Some FamousgardensofIndia:

 1)ShalimarBaghandNishat Bagh,Kashmir:
 Part of the famed Mughal Gardens, these two parks display exquisite Persian architecture. The 

intricatelydesignedfountains and waterbodies canhavea therapeutic effecton you

 2)HangingGardens,Mumbai:
 TheseterracedgardensareincrediblyfamousacrossthelengthandbreadthofIndia

 3)Lal BaghGarden,Bengaluru:
 Probably the most beautiful garden in the Garden City of India, they have an exceptional variety and 

volumeofexotic andlocalflorathatneeds to beseen.

 4)RockGarden,Chandigarh:
 If you’re looking for some diversity in ideas, then this is one to check out. The ‘best out of waste’ theme 

setsit apartas a sculpture garden

 5)CompanyBagan,Kolkata:
 Officially named the Indian Botanical Garden, the Company Bagan is a sophisticated, modern park with 

anadjacent lakethatis hometo pretty waterlilies
 6)YadavindraGardens,Pinjore:

 Built during Aurangzeb’s reign by his famed architect, Fidai Khan, these gardens display dazzling 

Persianarchitectureandareframedaround a grandcentralfountain.

 7)Chaubatia,Ranikhet:
 Thelegacyofthisgardenextendsallthe 

waytotheBritishEmpire.Ithasnearly200varietiesoffruitsandflowersthatlightupthis luscious space

 8)TulipGarden,Srinagar:
 Also known as the Indira Gandhi Memorial Tulip Garden, it is found in the Zabarwan Hills and offers 

abeautiful view of DalLake.

 9)Brindavan Garden,Mysore:
 Another Mughal style garden with very vibrant colours, a visit to the Brindavan is always a refreshing 

andinvigoratingexperience.

 10)Lodhi Garden,NewDelhi:
 Love watching the sunrise? Then Lodhi Garden is the place for you to be. It is also the place to inspire 

ideasfor gorgeouspathways andbordersforyourgarden.



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TopicSynopsis: 

 Methodsofseedsowing:
 Broadcasting: In this method, seeds are broadcast on nursery beds, after which the beds are covered withsieved 

farmyard manure (FYM) or decomposed compost. However, this method has disadvantages too, suchasthe 
seedscannotbeplaced ata desiredplace andcomparativelymorequantityofseedsisrequired.

 Line sowing:It is an appropriate method of sowing seeds in a nursery. Sowing in lines improves 

germinationand quality of seedlings. In this method, each seed gets independent space, and grows healthy and 

vigorously.Here,the diseased seedlings and weeds can beeasilymanaged.
 Procedure:Onaleveledbed,shallowtrenchesofcertaindepthsaremadewiththehelpofastickwidth-wiseat adequate 

spacing. This depends on the size of the seeds. Small seeds are sown at shallow depths and lowspacing 

between rows and vice versa. The seeds are, generally, sown at a depth of 3–4 times of its diameter.They are 
placed singly in rows. Small seeds are mixed with sand for even distribution. The trenches are thencovered 

with fine soil. The beds require light irrigation from sowing to transplanting by means of a fine 

rosecan.Mulchingofseedbedsbypolyethylenesheet,paddystraw,etc.,helpsinquickanduniformgerminationofseeds.
Mulches mustbeimmediatelyremoved aftergermination.

 Seed sowing in plug-trays (pro-trays) High-value and hybrid seeds are preferred to be sown in plug-trays(pro-

trays) instead of open field nursery beds. Pro-trays are made of soft plastic having shallow plugs. Theseplugs 

are filled with planting medium. Coco peat, a by-product of the coir industry having high water-
holdingcapacity,is commonly usedas amediumin pro-trays.

 Procedure: In this technique, plugs are filled with coco peat. Depressions of 0.5 to 1 cm are made at the 

centreof the plugs with the help of fingertips for sowing the seeds. One seed is sown in each plug. The seeds 
areplacedin the depressions and covered withcocopeat.

 Precautionstakenduringseedsowingandplanting:
 During seed sowing • The seeds must be healthy and free from infection. • Small seeds are sown after 

beingmixed with sand for equal distribution. • The seeds must be sown at the right depth. • The seeds must be 
sownat adequate spacing to avoid overcrowding. It also ensures that the seedlings get sufficient nutrients, 

water,sunlight and air. Besides, the soil must neither be too dry nor too wet to avoid drying or rotting of the 

seeds orseedings.
  During planting • Healthy and uniform seedlings must be selected and planted late in the afternoon 

atrecommended spacing, followed by watering. The seedlings must be treated with fungicides to avoid soil-

borneinfections. •Transplantingmustnotbe carriedoutindry,hot,sunny,windyandhumid condition

 TraditionalMethod
 A funnel-shaped tool is used to sow the seeds traditionally. The funnel is filled with seeds and the seeds 

passthroughtwoorthree pipeswith sharpends. Theseends enterinto thesoilandtheseedsareplacedthere.

 Dibbling: Holes are made in the seedbeds and the seeds are placed in it. The seedbeds are then covered. 
Theholes are made at definite depths. A dibbler is used for dibbling. It is a conical instrument that makes 

properholesintheseedbed. Thismethodis usually usedto sowvegetables.

 Drilling: The seeds are dropped into furrow lines in a continuous flow and are then covered with soil. This 
isdone either mechanically or manually. The proper amount of seeds are sown at proper depths and 

properspaces.Drilling canbe done inthefollowing ways:
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TopicSynopsis: 

 PropagationMethods:
 The major methods of asexual propagation are cuttings, layering, division, budding and grafting. 

Cuttingsinvolve rooting a severed piece of the parent plant; layering involves rooting a part of the parent and 
thenseveringit;and buddingandgraftingisjoiningtwoplantparts fromdifferentvarieties.

 Many types of plants, both woody and herbaceous, are frequently propagated by cuttings. A cutting is 

avegetative plant part which is severed from the parent plant in order to regenerate itself, thereby forming 
awhole newplant.

 Numerous plant species are propagated by stem cuttings. Some can be taken at any time of the year, but 

stemcuttingsofmany woodyplantsmustbetakeninthefallor in thedormantseason.

 Leaf cuttings are used almost exclusively for a few indoor plants. Leaves of most plants will either produce 
afew roots but no plant, or just decay. Whole leaf with petiole: Detach the leaf and up to 1 ½ inches of 

petiole.Insert the lower end of the petiole into the medium. One or more new plants will form at the base of 

thepetiole.Theleafmaybeseveredfromthenewplantswhentheyhavetheirownroots,andthepetiolereused.

illustrationshowingwholeleafcuttingwithpetiole 
 Whole leaf without petiole: This is used for plants with sessile leaves. Insert the cutting vertically into 

themedium. A new plant will form from the axillary bud. The leaf may be removed when the new plant has 

itsownroots.
 Root Cuttings: Root cuttings are usually taken from 2 to 3 year old plants during their dormant season 

whenthey have a large carbohydrate supply. Root cuttings of some species produce new shoots, which then 

formtheirownroot systems,whilerootcuttingsofotherplantsdeveloprootsystemsbeforeproducingnewshoots.

 illustration showing root cutting for plants with large rootsPlants with large roots: Make a straight top 
cut.Make a slanted cut 2 to 6 inches below the first cut. Store cutting about 3 weeks in moist sawdust, peat 

moss,or sand at 40 degrees F. Remove from storage. Insert the cutting vertically with the top approximately 

levelwiththesurface oftherooting medium. Thismethodisoften used outdoors.
 Layering: Stems still attached to their parent plants may form roots where they touch a rooting 

medium.Severed from the parent plant, the rooted stem becomes a new plant. This method of vegetative 

propagation,called layering, promotes a high success rate because it prevents the water stress and carbohydrate 
shortagethat plague cuttings. Tip layering: Dig a hole 3 to 4 inches deep. Insert the shoot tip and cover it with 

soil. Thetip grows downward first, then bends sharply and grows upward. Roots form at the bend, and the 

recurved tipbecomes a new plant. Remove the tip layer and plant it in the early spring or late fall. Examples: 

purple andblackraspberries,trailing blackberries.illustration showingtiplayering
 Compound layering: This method works for plants with flexible stems. Bend the stem to the rooting mediumas 

for simple layering, but alternately cover and expose stem sections. Wound the lower side of the 

stemsectionstobecovered.Examples:heart-leafphilodendron,pothos.
 illustrationshowingcompoundlayering

 Mound (stool) layering: Cut the plant back to 1 inch above the ground in the dormant season. Mound soil 

overtheemergingshootsinthespringtoenhancetheirrooting.Examples: gooseberries,applerootstocks.

  
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TopicSynopsis: 

 Propagationofornamentalplantsbyrhizomes,cormstubers,bulbsandbulbils
 Specialised organs are modified stems or roots, developing above the ground surface or underground, 

whichmay be used for multiplication of plants. In horticulture, bulbous ornamentals include bulbs, corms, 
tubers,tuberousroots and rhizomes.

 Bulbs:
 Bulb is a specialised underground structure having a flat basal stem and surrounded by fleshy scales, 

e.g.,onion,tuberose, amaryllis.Structurally,bulbs are tunicatedand non-tunicated.

 Bulbs or bulb-like plants are usually perennials. They have a period of growth and flowering. This is 

followedby a period of dormancy where they die back to ground level at the end of each growing season. For 
springbulbs, the end of the growing season is in late spring or early summer. Spring bulbs start to grow again in 

thefall and flowerthefollowing growing season.

 Good examples of tunicate bulbs include: tulips, daffodils, hyacinths, grape hyacinths (muscari), and 

alliums.Many plants such as daffodils form new bulbs around the original bulb. These bulbs, called offsets, 
developfrom buds withinthe baseof the mother bulband produce new plants.

 Corm:
 Corm is an underground modified solid or compressed stem oriented vertically in the side having nodes 

andbuds,e.g., gladiolus, crocus

 A corm is a swollen stem base that is modified into a mass of storage tissue. A corm does not have 

visiblestorage rings when cut in half. This distinguishes it from a true bulb. The corm contains a basal plate 

(bottomofbulb fromwhichroots develop),thin tunicanda growing point. Examplesofplants thatdevelop 
fromcormsinclude gladiolus,crocus, and autumn crocus

 Tuber:
 A tuber differs from the true bulb and the corm by not having a basal plant from which roots develop and 

nothaving a protective tunic covering. The caladium tuber has buds scattered over the tuber surface from 

whichshootsandrootsdevelop.Examplesofplantsthatdevelopfromtubersincludecaladiums,oxalisandanemones,an

dthecommonvegetable,the potato

 The tuberous root differs from other root structures by the nutrient reserves being stored in an actual 
rootinsteadof anenlargedstem. The dahliareproduces from buds at the topend oftherootor baseofthestem.

 Rhizomes:

 Rhizomes differ from other storage structures by growing horizontally under the surface of the soil. On 
someplants,this type of rootingstructurecan be very invasive.

 The lily-of-the-valley rhizome spreads horizontally underground and produces pips which develop into 

newplants. This plant is increased in the landscape by digging in the fall and removing pips with developed 
rootsforreplanting.
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TopicSynopsis: 

 Depending upon the cladding (covering) material used, the net houses may be classified as insect-proof 

nethousesandshade nethouses.
 It is primarily constructed to protect plants from highly intense solar radiation. The structure is made of 

wood,stone, bamboo or GI pipes. When wood or bamboo are used, the poles are treated with turpentine and tar 

onone side before inserting them in the ground. Cladding material used on the top and sides of the structure 
isgenerally a shade net. The shade nets are available in different colours with different percentages of 

shadefactor. Suitability of colour and shade factor is location and season-specific. Generally, shade nets are 

used forhardeningoffruitorchard plantingmaterialraisedunder greenhouses.
 Advantages 1. They control high intensity solar radiation. 2. They protect plants from frost. 3. They 

alsoprotectplants fromlargeinsects

 Greenhouse It is a framed or covered structure with a transparent or translucent material which permits 

amplesunlightforcropproductionandhasprovisionsforatleastpartialcontrolofplantenvironment.Agreenhouse,depe
ndinguponthetransparencyoftheglazingmaterial,admitssunlightwhichisabsorbedbythe crop, equipment, 

structure and the floor. These objects in turn emit thermal radiation which is onlypartiallytransmitted outofthe 

greenhouse.
 Advantages 1. Off-season cultivation of crops is possible round the year. 2. Crop cultivation is possible 

underharsh environmental conditions.They provide excellent opportunitiesto produceexport-quality crops. 

4.Early production of quality seedlings and planting materials is possible. 5. More production per unit area 
incomparison to open field cultivation. 6. Greenhouses can also be used for growing flower plants, 

strawberriesand propagation of quality fruit plants. 7. Insect, pest and weed management is easier in 

greenhouses than inopenfields.8. Greenhousescan providesubstantialincomeforcultivatorshavingsmallland 

holdings.

 Mist Chamber: The main purpose of such a structure is to create high humidity and droplet-free presence 
ofwater for propagating delicate soft wood cuttings, vegetable crops, root plants and shrubs, etc. Cuttings 

aremisted intermittently in place of continuous water application or drenching. The intermittent water misting 

isdone using a high pressure pump, pipeline system and a timer switch. The mist nozzles are connected to 
themain pipelines for misting the plant material growing inside the growth chambers or structures. A 

mistchamberof15–

25sqmissufficientforanursery.Thefrequencyofmistingdependsuponambienttemperatureandtype of 
plantmaterialbeing propagated.


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TopicSynopsis: 

 Annuals: Annuals are plants that complete their life cycle in one season or one year (eg.) Balsam and 
Cosmos.Annuals are a group of plants which attain their full growth from seed, flower and die in one year or 

oneseason. Mostly they complete their life history in 3 to 6 months. They comprise of several of the 

mostbeautifuland easily grownplants widely varyinginform, habit ofgrowth andcolour.

 Annualscanbe usedformultipurposeashereunder.
 1. Flower beds of simple design can be laid out on the outskirts of lawn, along the base of buildings, in thepath 

leading to entrance of horses and on sides of foot steps2. Certain annuals are useful as edging (e.g.Dwarf 
marigold, Alyssum and Candytuft) 3. Certain annuals are useful in hanging baskets (eg. Petunia,Verbena and 

Alyssum) 4. Certain climbing annuals are useful to cover trellis work (e.g. Tall Nasturtium andCobaea 

scandens) 5. Some annuals are useful for massing in beds (e.g., Aster, Phlox, Salvia, Zinnia andVerbena)6. 
Few other annuals are useful for planting in shrubberies in vacant spaces; they are Sunflower,Hollyhock, tall 

growing species of Amaranthus, Tithonia etc. 7. They serve as perennial sources of supply ofcutflowers for 

indoor decorations. Biennials: Biennials are plants which grow in one season, flower, fruit anddie in the next 

season. Generally, the period of growth is 6 to 9 months. Biennials are grown in the same wayasannualand 
canbeusedsimilarly.Examplesofbiennials arecanterburrybulb, Gladiolusetc.

 Herbaceousperennials:Herbaceousperennialsarethoseperennialplantswithsoftsucculentstems(ascompared to 

shrubs which have woody stems). They are propagated by seeds, cuttings, offset and slips. Theyare useful as 
her¬baceous or mixed borders or for pot culture. The following .are the examples for herbaceousperennials.

 Chrysanthemum: Flowers are single or double available in attractive colours. Perennial species include 

C.frutescensand C.maximumandits varieties.Propagated easily by suckers.

 Solidago:Popularly known as 'golden rods' producing erect feathery rod-like trusses crowded with prettygolden 
yellow flowers. They are suitable for mass planting in beds and borders in and adjoining lawn. Theyare raised 

by suckers. Gerbera: Stemless perennial herbs with radical stalked leaves, flower heads are solitary,largeand 

sterile withvarying colours. Propagation bydivision ofclumps orfromseed.

 SHRUBS:Shrubsareplantswith woody stemswhicharesmallerthantrees butbigger thanherbaceousplants. A 
typical shrub will have several stems arising from the main stem at ground level itself. They can beeither 

evergreen or deciduous. Some are at•tractive in their foliage, some produce attractive flowers and someare 

grown for their attractive berries. A stretch of shrubs are established as borders on the sides of walks andpaths. 
Shrubs are planted at the corners of lawn in a curving line. A shrub•bery is an area planted withdifferentkinds 

of shrubsand a shrubborder is onewhere only onekind ofshrub isused.

 TREES: Trees form the main framework of the garden. Sometrees produce attractive and beautiful 

flowersincluding fragrant flowers, few trees are noted for their attractive foliage and few more trees 
areknownfortheir peculiar shape or form whichareusedas specimen trees. Shady trees are planted in chosen 

spots oflarge public garden which provides place for picnic and relaxation. Such trees are also planted along 

thebordersofroadsasavenueforgivingshade.Inselectingornamentaltrees,thepur•poseshouldbedecidedfirstandthen
theplace of its culture shouldbefinalized
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TopicSynopsis: 

 Cacti &succulents:
 The term succulent refers to a group of plant orders that store water in fleshy leaves and stems. The 

varioustypes of cactus are one type of succulent, but not all succulents are cacti—the terms are not 
interchangeable.For a succulent plant to be considered a cactus, it must have areoles—small mounds of flesh 

where the spines,leaves, and flowers sprout. Cacti, therefore, are just one subdivision of the large group of 

plants known assucculents.
 Succulents tend to have leaves with a leathery texture, but not all plants with this feature can be 

consideredsucculents.Montaukdaisyand bitterroot, for example,are notsucculents.

 Moss roses (Portulaca grandiflora) are small annual succulents with small rose-like flowers that appear onmatts 
of fine-textured fleshy leaves. Portulacas grow from 3 to 9 inches high and flower throughout thegrowing 

season and readily self-seed in the garden. The flowers are neon-bright shades of white, 

purple,yellow,orangeand white;the blooms closeup duringcloudy, rainy weather.

 (Sempervivum tectorum) is a mat-forming perennial succulent that produces clusters of rosettes. The 
parentrosettes are the "hens," and the smaller rosettes that spring from them are the "chicks." This low-growing 

(4inchestall)perennialwillquicklyspreadto2feetormoreinwidth.Althoughgrownforitsleaves,thehenandchicks 

plantdoesflower inJuneand July withreddish-purpleblooms.

 Also known as stonecrops, Sedums represent a large group of perennial succulents that can be grown in 

manyenvironments, not just arid conditions. This form, Sedum spectabile 'Autumn Joy,' is one of the larger 
types,growing to 24 inches. Unlike many succulents, Autumn Joy is very much grown for its flowers, which 

appearinclusters oftinyred or purpleflowersthatappear inSeptember and October.

 The gold flowers that emerge in spring on Angelina sedum can be a nice bonus added to the appeal of 
itschartreuse foliage, as long as you don't mind the rather gangly stems they bloom on. But for many, 

thechartreusefoliage of thesesucculents isthemain reason to growthem.

 Yuccas are a large genus of perennial plants, shrubs, and trees known for their spiky, sword-like leaves. 
Largeforms can grow to 8 feet in height, but dwarf forms can make excellent landscape plants. Yucca 

harrimaniae xnana grows to only about 1 foot high and produces spikes of creamy white flowers. Yucca 

filamentosa,commonlyknownas"Adam's needle," growsto2to3feet andproduces whiteflowersinearly summer.

 Opuntiacompressaisone offew cactuses thatdowellincoldclimates.Pricklypeargrowswellinzones4to
9.Itgrows to about 1 foot in height with clumping pad-shaped stemsegments that aresometimes mistakenfor 

leaves. Sharp spines and tufts of hair cover the pads.Bright yellow flowers 2 to 3 inches in diameterappearin 
June andJuly. The plantalsoproduces edibleredfruit. 

 Related to the prickly pine, the cholla cacti are a group of intimidating plants that are densely covered withvery 

sharp spines. These are not plants for the faint of heart, or for families where there are children orinquisitive 

pets. They can make very interesting specimen plants in the right garden, however. There arespecies ranging 
from low clumping groundcovers to upright plants growing 6 feet or more. A few of thespeciescan bequitecold 

hardy, survivingdownto-25degrees Fahrenheit.

 Echinocactus barrel cacti do contain a reasonably palatable fluid (or so we're told) that is potable in 

anemergency.
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TopicSynopsis: 

 Ornamentals-palms:
 Palmsareadmiredfortheirornamental,economicandecologicalimportance.Thisuniquegroupofplantscontainabout2

12 genera and 2779 speciesbelongingto familyPalmae orArecaceae.
 Palmsinhabitnearlyeverytypeofhabitatwithintheirrangefromrainforesttodeserts.Contrarytotheirtypical 

coconuttreelike appearance,palmsexhibitanenormousdiversity inphysicalcharacteristics.

 Palms are of high ornamental value. There are several species suitable for decoration of verandahs, for 
avenueplanting,for indoors and for the decorationofshade gardens.

 Thoughamajorityofpalmsattaingreatheightswhenplantedoutside,theymaybekeptinpotsastheylookbeautifulandha

veprolongedgrowth.Palms,ingeneral,createafeelingoftropicsinanylandscapeplanting.

 SolitaryPalms:
 Thepalmwithunbranched,erect,tall,cylindricalandcolumnarstemcalledthetrunk.Cocosnucifera(Coconut),Phoeni

x, Elaeis,Roystonias, Hyphrobe, Aphianes etc

 ClumpingPalms:

 Arecalutescens,Ptychospermamacarthurii,Crostachyrenda,Chamaedoreaseifrizii,Raphishumilisetc.

 BranchedPalms:
 Hyphaeneindica(branchesaboveground),Nypafruticans(branchesbelowground)

 TrunklessPalms:
 Phoenixacaulis,Phoenixpusilla,Chamaedorearadicalis&Syagrusliliputiana.

 Feather LeavedPalms:

 Arecalutescens,Caryotamitis,Cocosnucifera,Roystonearegia,Roystoneaoleraceaetc.
 FanLeaved Palms:

 Borassusflabellifer,Chamaeropsexcelsa,Hyphaenethebaica,Licualagrandisetc.

 PalmsWhichCanTolerateDeepShade:
 Arecacatechu,Caryotamitis,Chamaedoreaelegans,Licualagrandis,Livistonarotundifolia,Rhapisexcelsaetc.

 PalmsSuitableforAvenuePlanting:

 Arengasaccharifera,Roystonearegia,Roystoneaoleracea,Hyophorbeverschaffeltii,Livistonarotundifolia,Phoenix

dactylifera, Washingtoniafilifera, Washingtoniarobusta.
 Chamaeropshumilis,Cocosnucifera,Hyophorbeverschaffeltii,Livistonarotundifolia,Phoenixdactylifera,Royston

earegia, and Washingtonia filifera.

 PalmsforTropicalClimates:

 Borassusflabellifer,Caryotaurens,Hyophorbespecies,Roystoneas.

 PalmsforMoist BoggyWet Soils:
 Cyrtostachysrenda,Licualaspinosa,LivistonadecipiensandNypafruticans

 PalmsforIndoors:
 Caryotaurens,Chamaedoreaelegans,Hyophorbeverschaffeltii,Licualagrandis,Livistonarotundifolia,Rhapisexcels

a, andWashingtoniafilifera.
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TopicSynopsis: 

 Indoorgardening:
 The idea of indoor gardening is essentially just growing plants indoors. There are, however, many 

differentpurposes for indoor gardening and multiple styles and techniques that can be used. The reasons for 
indoorgardening can be strictly practical, purely for enjoyment, or maybe for a little of both. Whatever your 

reasonsfor indoor gardening, there is a lot to know about what your specific garden will need. No doubt, 

thepossibilitiesareendless when planning outyour garden.
 Indoor gardens can be grown in any indoor space. Indoor gardening works in homes, offices, restaurants, 

andanywhere else people want a little bit of life and color. Plants create such a peaceful atmosphere that it 

makessensewe would try to bringa littlebitoftheir beautyinto our homes.

 Many of us don’t have the yard space for an outdoor garden. Others live in a climate that would destroy 
theplants they’re attempting to grow. Even in a mild climate, some plants are too delicate to be left in the 

ficklehandsofMother Nature. Anindoorgardenallowsustobe incompletecontrol oftheirenvironment

 A popularreasonfor indoorgardening is the lovely ambiance freshflowersandcrisp greenleavescanprovide. 
Filling your home with living plants gives your decor a vibrancy that knick knacks and throwblankets just can’t 

achieve. Many people just love gardening as a hobby but can’t do it outside due to weatheroryard space. 

Eveninasmallapartment,thereare ways tosqueezesome potted orhangingplants in

 A more practical reason for indoor gardening is to reap the fruits of your labor. Many herbs will thrive in 

anindoor herb garden. Fruits and vegetables can be grown indoors as well. Although, some, like tomatoes 
andlettuces, will be a little easier than others. With the right care, nearly any environment can create the 

perfectconditionsfor whateveryou’retrying togrow.

 Indoor gardening might not even be your main goal. In areas with a harsher climate, bringing your 
delicateplants inside can prolong your growing season. You can also grow starter plants indoors in the 

coolertemperatures,movingthemtoyouroutdoorgardeninthespring.Someplantsmayneedabitofacclimatization 

before being moved from their usual conditions of all-day direct sunlight to an indoor lightingsituation.
 The most common technique for indoor gardening is container gardening using pots, terrariums, and 

upcycledvessels. These can include coffee cans, vases, or old paint cans. If you plan to use something other 

than atypical plant pot, be sure your container has drainage holes to allow excess water to escape. Alternately, 

placea few pebbles in it’s base to create some level of drainage. When using pots or any other container for 
yourplants,be sureto repot yourplants as theygrowto givetheirroots theroomtheyneed.

 You can also grow plants indoors with hydroponics, which is growing your plants in sand, gravel, or 

waterwithout soil but by using added nutrients. Hydroponics can allow plants to grow much faster as their 
nutrientsare readily available to them and they do not need to expend their energy searching for them within 

the soil.Hydroponic gardens can be as simple as some glass jars with a little water and nutrients or as complex 

as afullyirrigatedtablesetupto growa vast gardenof herbsand veggies.
 Some plants require very little natural light to thrive while others absolutely cannot go without it. Sunlight isan 

obvious choice to help your plants grow but for an indoor garden, you may not have much direct 

sunlightavailableor itlikely won’tbe available foras many hours asyour plants need.

  
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TopicSynopsis: 

 Bonsai:
 The word “Bon-sai” (often misspelled as bonzai or banzai) is a Japanese term which, literally translated,means 

“planted in a container”. This art form is derived from an ancient Chinese horticultural practice, part 
ofwhichwasthen redeveloped under theinfluence ofJapaneseZen Buddhism.

 It has been around for well over a thousand years. The ultimate goal of growing a Bonsai is to create 

aminiaturized but realistic representation of nature in the form of a tree. Bonsai are not genetically 
dwarfedplants,in fact, anytree speciescan be used togrowone.

 Techniques such as pinching buds, pruning and wiring branches, and carefully restricting but not 

abandoningfertilizers are used to limit and redirect healthy growth. Most commonly kept under four feet (or 

about ameter)in height, Bonsaiarenotgenetically dwarfed plants.However, plants with smallerleavesdo 
makethese compositions easier to design. In fact, any plant species that has a woody stem or trunk, grows 

truebranches, can be successfully grown in a container to restrict its roots/food storage capability, and has 

smallerorreducible-leaves can beusedto create aBonsai.

 The ultimate goal of Bonsai is to create a realistic depiction of nature. As a Bonsai gets smaller (even down toa 
few inches/centimeters) it increasingly becomes abstract, as opposed to resembling nature in a more 

preciseway. Several classifications of Bonsai have been put forward, and although the exact size classifications 

aredisputed, they help to gain understanding of the aesthetic and botanical aspects of Bonsai. The 
classificationsareoriginally based onthenumber of menneededtoliftthe actualtree.

 Bonsai are a blend of horticultural knowledge and art. As one's experience with a given type of tree 

increases,concern aboutkeeping the plant alive and healthy can take abackseat to concernabout a particular 

design.Thebest,ideal,masterpiececompositionsseemnatural,withoutartificeoraffectation.Theydon'tcallattentiondi
rectlytotheartist;they don'tdeliberately showofftheirfeatures

 The containers for these trees can be an interest in themselves. Traditionally made in China and then 

Japan,theseshallowcontainersofmostlyfiredearthenwareareincreasinglycraftedbybothprofessionalandamateur 
artisans around the world. The matching up of a pot to a designed tree can be a wonderful 

challenge,forthepotmust supportthetreeaswell asbeanattractive but non-intrusiveframeto theBonsai'spicture

 There are different methods to propagate trees, some need a lot of patience and some offer immediate 
results.Growing a tree from seed means you have full control over the styling of your Bonsai plant, but it takes 

atleastfive years before youhave anythingthatresembles atree.

 A common misconception is that the plants used for Bonsai are genetically 'dwarfed' plants. Bonsai trees 

arenormal plants, propagated like any other, but trained using sophisticated techniques to keep them 
miniature.Thestylingof theseminiaturetreesinvolvesimportanttechniqueslikeregular pruningand wiring.

 All sorts of trees and shrubs are used as bonsai. In essence, any plant that can be grown in a small containercan 

be cultivated as a bonsai. The most popular varieties are pines; maples, whose leaves change their color 
inautumn; flowering trees, like the cherry and plum; and fruit-bearing trees, like the quince and persimmon. \


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TopicSynopsis: 

 Factorsaffectingflowerproduction:
 Temperature, light, moisture, nutrients, and genetic composition of a plant are among the factors that 

mayaffectflowering.Whenstudyingtheeffectofcertainfactorson flowering
 The timing of flowering is determined by endogenous genetic components as well as various 

environmentalfactors, such as day length, temperature, and stress. The genetic elements and molecular 

mechanisms that rulethisprocesshavebeenexaminedinthelong-day-floweringplantArabidopsisthalianaandshort-
day-floweringrice(Oryzasativa). However,reviewsofresearch ontheroleofthosefactorsarelimited.

 Threeprincipalcharacteristicsoflightaffectplantgrowth:quantity,quality,andduration
 Plantsareclassifiedinto threecategories:short-day(long-night), long-day(short-night),orday-neutral,depending on 

their response to the duration of light or darkness. Short-day plants form flowers only when daylength is less 
than about 12 hours. Many spring- and fall-flowering plants, such as chrysanthemum, poinsettia,andChristmas 

cactus, arein this category.

 In contrast, long-day plants form flowers only when day length exceeds 12 hours. Most summer 
floweringplants (e.g., rudbeckia, California poppy, and aster), as well as many vegetables (beet, radish, lettuce, 

spinach,and potato),areinthis category.

 Day-neutral plants form flowers regardless of day length. Examples are tomato, corn, cucumber, and 
somestrawberry cultivars. Some plants do not fit into any category, but may respond to combinations of 

daylengths. Petunias, for example, flower regardless of day length, but flower earlier and more profusely 

withlong days.

 Sometimeshorticulturists use temperature in combination with day length to manipulate flowering. 
Forexample, a Christmas cactus forms flowers as a result of short days and low temperatures (Figure 26). 

ToencourageaChristmascactustobloom,placeitinaroomwithmorethan12hoursofdarknesseachdayandatemperatur

e of50°to 55°F untilflower buds form.

 If temperatures are high and days are long, cool-season crops such as spinach will flower (bolt). However, 
iftemperaturesare too cool,fruit willnotsetonwarm-season cropssuch astomato.

 Daffodils can be forced to flower by storing the bulbs at 35° to 40°F in October. The cold temperature 

allowsthebulbstomature.Whentransferredtoagreenhouseinmidwinter,theybegintogrow,andflowersarereadytocuti
n 3to 4 weeks.

 Gibberellic acid (GA) plays a major role in promoting flowering under non-inductive photoperiod 

conditions(forreview,Davis,2009).MutationsinGAbiosynthesisandsignalingaffectthistiminginArabidopsis

 Flower and seed development in crop plants is determined by the response of the plant to environmentalfactors. 
This chapter describes the general response of plants to environmental factors that influence floweringand 

shows how these factors may be manipulated to facilitate production of seed. The main environmentalfactors 

influencing flowering are day length, also referred to as photoperiod, and temperature. Temperatureinfluences 
the rate of development and the number of flowers that produce mature seeds. Rate of developmentis also 

influenced by soil moisture, soil type, and fertility.

  
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TopicSynopsis: 

 Production&packagingofcutflowers:
 At present, the vast majority of cut flowers are imported from overseas.Leading producers include 

theNetherlands, Columbia, Kenya, and Israel. Flowers imported from overseas are largely roses, 
carnations,Gerbera daisies, garden mums, and orchids. These flowers ship reasonably well and make up the 

bulk of theflowers used in arrangements by most florists. Most of the flowers that local growers focus on are 

those thatdo not ship well or have shorter postharvest vase lives. These flowers have come to be termed 
"specialty cutflowers." Examples of specialty flowers include sunflowers, zinnia, lisianthus, dahlia, ageratum, 

and peoniesto name but a few on this long list. Local growers can readily develop a market niche with these 

flowers byusing the advantage of longer vase life if produced locally, higher percentage of usable flowers, and 
a widerchoiceof colors andvarieties

 Fresh-cut flowers are generally sold either by the bunch, in prearranged bouquets, or individually. 

Somegrowerswillsetupu-designdisplaysatmarketsalongwithpre-

madebouquets.Sixbasicmarketingalternativesareavailabletothecut-flowergrower:wholesalemarkets,directto 
florists,pick-your-

ownoperations,roadsidestands,farmmarkets,andsubscription.Floralcooperatives,whilestandardinmuchoftheresto

fthe world, haveyetto takeroothere.
 When planning production, first consider your ability to market. You should conduct some market 

researchbecause growers often overestimate their ability to sell in a given market. Production of less than one 

acre ofmanyfloriculture crops is typicalformostgrowers.
 Fungal diseases can have a major impact on cut-flower plantings. While many diseases will not kill theflowers, 

they can drastically reduce their marketability. Powdery mildew can be a real problem in zinnias 

andmanyotherflowers.

 While a wide variety of insects will inhabit any flower planting, only a few are recognized as causingeconomic 

damage, including aphids and thrips. There are wide differences in not only pests but also tolerancetospecific 
pests.

 The basic equipment needed to start producing cut flowers is very similar to that needed by a small direct-

marketvegetablegrower. Smallequipmentsuchasrototillers,alow horsepowertractor,andirrigationequipment are 

typically the only major purchases outside of growing materials that you will need. As manyannual, perennial, 
and woody plants are worthy of consideration for production, planning your planting takessomecare.

 Flowers are best harvested in the morning after the dew has dried but before the heat of the 
daybecausetheflowersarecoolerandwillsufferlessheatstressandbetterretaintheirquality.Packing damp 
flowers close together for shipping will promote the development of Botrytis (graymold),whichwill 
render the flowers unfit for sale.Rapidly cool theharvested flowersor at 
leastremovethemfromdirectsunlight.

 Many flowers benefit from the use of floral preservatives. Some flowers, such as yarrows, are best harvestedas 

soon as pollen is evident, while sunflowers are best harvested as soon as the flower is almost completelyopen. 


  
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TopicSynopsis: 

 Arrangementofflowers:
 In ikebana, the Japanese art of flower arranging, blossoms, branches, leaves, and stems find new life 

asmaterialsforartmaking.Incontrasttothewesternhabitsofcasuallyplacingflowersinavase,ikebanaaimstobringoutt
heinnerqualities offlowersand otherlive materialsandexpressemotion.

 In Japanese culture, most native flowers, plants, and trees are embedded with symbolic meaning and 

areassociated with certain seasons, so in traditional ikebana, both symbolism and seasonality have always 
beenprioritized in developing arrangements. Some of the most common elements used are bamboo grass 

yearround; pine and Japanese plum branches around the new year; peach branches for Girls Days in 

March;narcissus and Japanese iris in the spring; cow lily in summer; and chrysanthemum in autumn. Modern 

ikebanapractices call for the same sensitivity to seasons, as well as to the environment in which an arrangement 
isbeingmade.

 To prepare a basic Moribana arrangement, for example, the ikabanaist adds water to a shallow container, 

thenplaces a kenzan—a small, pin-covered object that keeps flowers in place—within it. Then, the maker 
selectstwo branches, one for shin and one for soe, and a flower, for hikae. Next, each stem is measured and cut 

toprecise lengths (which are specified in the Moribana beginner’s manual) and fixed, one at a time, on 

thekenzan, at different angles. To complete the arrangement, supplementary jushi stems are added to hide 

thekenzan and fill out the arrangement. These principles can be repeated over and over, shifting the 
placementandangles toachievedifferentshapes andeffects.

 Rikka and Nageire represent two opposing viewpoints. Rikka, though technically a secular style, concernsitself 

with the the cosmos, harking back to its Buddhist origins. In contrast, Nageire’s more organic 

approachfocusesmore directly onconnections with nature
 The flexibility and variation that the Moribana style allows for has made it a favorite and a staple in 

almostevery ikebana school today. At the core of Moribana is a three-stem system, whereby three flowers are 

almostalways fixed to create a triangle. Compositions that do not follow this triangle system are known as 
freestyle.Freestyleisalsousedtodescribemorecreativeandoriginalapproachestoikebana,wherethemakerusestheir 

knowledge of form, color, and line from previous practice to develop new arrangements that 

don’tnecessarilyadhere totraditions.
 Elliptical flower arrangement: In this type of flower arrangement, the flowers are placed and arranged in 

theformofanellipse.Theflowers,whicharecommonlyusedforthispurposeareroses,sunflowers,dahlia,lotus,tuberose

s, liliesandmanymore.Thus, only bright flowers are usedforthispurpose

 Vertical flower arrangement: It is one of the mostly used flower arrangement in bouquets as well as 
flowerbaskets. A mixture and combination of different types of flowers with various colors and shapes are used 

forthesearrangements

 Horizontalflowerarrangement:Itisalsoaverycommontypeflowerarrangementusedbythe flowerdesignersofreputed 

floristcompaniesroundtheglobe

.                                                                                                 
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TopicSynopsis: 

 CultivationofCarnation:

 Growingenvironment:Naturallyventilatedaerodynamicsteelframestructure.
 Climate:Coolclimatewithdaytemperatureof18-240Candnighttemperatureof10-150C;relativehumidityof 70 -

75%.

 Soil: Well drained redloamysoilwithpHof 5.5 -6.5.

 Season
 Itcanbecultivatedthroughout theyearasitisgrownundercontrolledconditions.

 PropagationandPlanting
 Plantlets/suckers can be used for planting. The terminal cuttings of 5-10 cm are treated with NAA at 500 

ppmfor 5 minutes to induce rooting. Cuttings are dipped in Carbendazim 2g/lit solution. Raised beds at 3 

feetwidth and 45 cm height are formed at 45 cm interval and planting is done on top of the bed at 15 x 15 

cmspacing.The cuttingsnormally developgoodrootsystemwithin21 days.
 Fumigation - Dazomet @ 30g/m2 or H2O2 @ 300 ml/m2.. Bed size:100 cm width, 30 cm height, 

convenientlength with 40 cm foot path.. Spacing:6 row planting - 15x15 cm (25 plants/m2). 4 row planting - 

15x15cm(22 plants/m2). Irrigation: Drip system with drippers at 30 cm spacing (5-6 l/m2/day).. Growing 

condition –Daytemperature20-25oC,Nighttemperature 10-15oC,Criticalphotoperiod13 hours,RH50-60%

 Support Material
 Carnation crop has the tendency to bend unless supported properly.Hence the crop needs support 

whilegrowing. Good support material is metallic wire woven with nylon mesh.   At every two meters the 

wireshould be supported with poles. The poles at both the ends of bed should be strong. Metallic wire is 

tiedaround the bed along the length with the support from supporting poles.Across the bed, nylon wires 

arewoven like net. For an optimum support, an increasing width of the meshes can be used. Bottom net can be 
of10x10cm,thentwo nets of12.5x12.5cmandthe uppermostcan be 15x15cm.

 Pinching

 Dependingupontheneed ofcrop spread,single, oneand ahalfordouble pinchmethodisadopted.
 Idealtimeforpinchingisearlymorning.
 Whentheplantattains5nodes,thefirstpinchisgiven.Thisiscalled‘singlepinch’.Thiswouldgiverisetosixlateralshoots.

 Witha ‘oneandhalfpinch’,2-3of these lateral shoots are pinchedagain.For the ‘doublepinch’, allthelateral shoots 

are pinched off
 Disbudding:Instandardcarnations,sidebudsshouldberemovedwhereasinspraycarnations,theterminalbud hasto 

beremoved.

 Irrigation:Irrigationisprovidedwithdripsystemoncein2-
3daysaccordingtosoilmoisturetomaintainwaterholdingcapacityat60%to 65%.The optimumwaterrequirement 

ofthecrop is4-5 lit/m2/day

 Manuring:Neemcake2.5ton/ha,Phosphorus400g/100sq.feetandMagnesiumsulphate0.5kg/100sq.feetareapplieda

s basal.

 Topdressing-Calcium Ammonium NitrateandMOPat5:3ratioismixedandapplied@2.5g/plant/monthastopdressing.
  
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TopicSynopsis: 

 Cultivationof Aster:
 Asters are daisy-like perennials with starry-shaped flower heads that range in color from white to blue 

topurple.
 There are quite a few species and varieties of asters out there! The two most commonly encountered asters 

inthe home gardening world are the New England aster (Symphyotrichum novae-angliae) and the New 

Yorkaster (S. novi-belgii), but you will see a range of hybrid varieties available in showy pinks, blues, and 
purplesat garden centers.

 Asters attract great numbers of bees and butterflies, providing the pollinators with an important late-

seasonsupplyofnectar.Thankstotheaster’slatebloomtime,theyaresometimescalled “Michaelmasdaisies
 Asters prefer climates with cool, moist summers—especially cool night temperatures. In warmer climates,plant 

astersin areas thatavoid the hotmid-daysun.

 Select a site with full to partial sun. Soil should be moist but well-drained, and loamy. Mix compost into thesoil 

priorto planting.
 While asters can be grown from seed, germination can be uneven. You can start the seeds indoors during 

thewinterbysowingseedsinpotsorflatsandkeepingthemintherefrigeratorfor4to6weekstosimulatewinterdormancy. 

Theyneed this periodofcolderweatherto kickstart germination.
 Sow seeds one inch deep in soil, placing them in a sunny spot in your home. Plant young plants outside 

afterthe danger offrosthaspassed inthespring

 The best time to plant young asters is in mid- to late spring. Fully-grown, potted asters may be planted as 
soonasthey become availableinyour area (typicallyinthefall).

 Spaceasters1 to3 feetapart, dependingonthetype and howlargeit’sexpected toget.
 Giveplantsplentyofwaterat thetimeofplanting.

 Addmulchafterplantingtokeepsoil cool andpreventweeds.
 Addathinlayerofcompost(oraportionofbalancedfertilizer)witha2–inchlayerofmulcharoundtheplantsevery 

springtoencouragevigorous growth.

 If you receive less than 1 inch of rain a week, remember to water your plants regularly during the 
summer.However, manyasters are moisture-sensitive; ifyour plantshave too much moistureortoo little 

moisture,they will often lose their lower foliage or not flower well. Keep an eye out for any stressed plants and 

try adifferentwateringmethod if your plants are losingflowers.

 Stakethetallvarietiesinordertokeepthem fromfallingover.
 Pinchbackastersonceortwiceintheearlysummertopromotebushiergrowthandmoreblooms.Don’tworry,theycantak

e it!

 Cutastersbackinwinterafterthefoliagehasdied,orleavethemthroughthewintertoaddsomeoff-seasoninterestto your 
garden.

 Asterflowersthatareallowedtomaturefullymayreseedthemselves,butresultingastersmaynot bloomtrue


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TopicSynopsis: 

 Cultivationof Dahlia:
 Dahlia is a genus of tuberous plants that are members of the Asteraceae family; related species include 

thesunflower,daisy,chrysanthemum, and zinnia.

 Picking a favorite dahlia is like going through a button box. As well as coming in a rainbow of colors, 
dahliaflowers can range in size from petite 2-inch lollipop-style pompoms to giant 15-inch “dinner plate” 

blooms.Mostvarietiesgrow4to5feettall.Dahliaslovemoist,moderateclimates.Thoughnotwellsuitedtoextremely 

hot climates (such as southern Florida or Texas), dahlias brighten up any sunny garden with 
agrowingseasonthat’s atleast120dayslong.

 The tubers are planted in the ground in late spring. They are considered a tender perennial in cold regions 

ofNorth America. They are reliably winter hardy in hardiness zones 8 to 11, though gardeners in zones 6 and 
7may have luck keeping them in the ground as well. In more northern zones, dahlias can either be treated 

asannualsor dug up after thefirstfrostand storedindoors forwinter.

 Don’t be in a hurry to plant; dahlias will struggle in cold soil. Ground temperature should reach 60°F. 

Waituntil alldanger ofspring frostispastbeforeplanting.(Weplant thema littleafterthetomatoplants goin.)
 Some gardeners start tubers indoors in containers a month ahead to get a jump on the season. Medium todwarf-

sizedahlias willdowellin containers.

 Order dahlia tubers in early spring. This gives gardeners in colder zones time to get them growing in a 
sunnywindow. Or, skip the potting and simply plant the tubers in the ground after the spring weather has 

settled andthesoilhas warmed.

 Select a planting site with full sun. Dahlias grow more blooms with 6 to 8 hours of direct sunlight. They 

lovethemorningsunlightbest.Choose alocationwitha bit of protection from the wind.

 Dahliasthriveinrich, well-drainedsoil. ThepHlevelofyour soilshould be6.5-7.0,slightlyacidic.
 If you have a heavier (clay) soil, add in sand, peat moss, or aged manure to lighten and loosen the soil 

textureforbetter drainage.

 Large dahlias and those grown solely for cut flowers are best grown in a dedicated plot in rows on their 

own,free from competition from other plants. Dahlias of medium to low height mix well with other 

summerflowers.If youonly haveavegetablegarden, it’sthe perfectplacetoputarowofdahliasfor cutting
 Avoid dahlia tubers that appear wrinkled or rotten. Pink “eyes” (buds) or a little bit of green growth are 

goodsigns.Don’tbreakorcutindividualdahliatubers asyouwould potatoes.

 Bedding dahlias can be planted 9 to 12 inches apart. The smaller flowering types, which are usually about 3feet 
tall, should be spaced 2 feet apart. The taller, larger-flowered dahlias should be spaced 3 feet apart. If youplant 

dahliasabout 1 footapart,theymakeaniceflowering hedgeand willsupport each other.

 The planting hole should be slightly larger than the root ball of the plant and incorporate some compost 
orsphagnumpeatmossintothesoil.Italsohelpstomixahandfulofbonemealintotheplantinghole.Otherwise,do 

notfertilizeatplanting.
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TopicSynopsis: 

 Cultivationof Gerbera:
 Gerbera is an important commercial cut flower crop. Gerbera flowers have a wide range of colors, 

includingyellow, orange, cream-white, pink, brick red, red color, terracotta, and various other intermediate 
colors.Sometimesindoublevarieties,bicolorflowersarebeautiful;Gerberaflowerstalksarelong,thin,andleafy.

 In Greenhouse Gerbera cultivated in Soil or Soilless media ( coco peat). Both have their own advantage 

&limitation.

 Gerberacultivationcostincreaseinsoillessmediaisaround30-30%.

 Productionis higherinsoillessmediacompare tosoilmedia.
 Requiredveryclosemonitoring.

 Soillessmediais suitableforalargeareaofmorethan2 Acre.

 InIndia,mostlysoilmediaispreferredforgerberacultivationduetoelectricity&irrigatedwater quality.
 ThemajorGerberaproducingstatesinIndiaareMaharashtra,Karnataka,Gujarat,Tamilnadu,WestBengal,andHimach

alPradesh.

 woprimaryfactorsareconsideredwhileselectingsoil –

 ThesoilpHmustbebetween 5.5to 6.5.
  Thesoilsalinityleveldoesnotexceed1ms/cm;Forbetterrootgrowthandbetterpenetrationofroots,thesoil should be 

highlyporous and well-drained.

 RedlateriticsoilisidealsoilforGerberacultivation.
 Soil sterilization is required before the gerbera plantation. Fungus Phytophthora is very dangerous for 

theGerbera crop. There are three mainsoil sterilization methods available, Steam: Not practical for 

Indianconditions. Sun:in this method plastic sheet is Cover in the soil for 6-8 weeks. The sunrise will heat the 

soil,and this will kill the most fungus. Chemical: this is the most advance & useful method. Hydrogen 
peroxide(H2O2)with silverisusedforthesterilization ofsoil.

 Gerberaplantsrequiredwell-drainedsoil,sotheygrowonraisedbeds;Thedimensionsofthebedshouldbeas follows: 

Bed height: 1.5 feet (45 cm) Bed width: 2 feet (60 cm) Between the beds: 1 foot (30 cm). Neemcake(@ 1kg 
/m) isaddinBed preparation because oftheprevention of nematodedisease.

 Before Gerbera Planting Selecting good gerbera variety is important also colour combinations affect 

gerberaprofit. For marketing, purpose gerbera grower has the right colour combination in the box. We use this 

colourcombinationinour Greenhouse.
 In India there is 5- 10 gerbera plant supplier nursery available, Expert gerbera grower selects only a 

particularvariety to form each nursery. FamousGerbera variety: Dune, Pre Intenzz, Intense, Winter Queen, 

Inferno,Cacharelle, Jaffa, Dana Ellen, Sangria, Diana, Imperial,Thalsa, Sonsara, Balance, Paganini, Anneke, 
Nette,Rosaline,Rosetta,Gloria

 When transplanting Gerbera plants, the plant crown should be above 1 – 2 cm soil level without disturbing 

therootball.

 After 30-45 days of gerbera, the plantation bud initially started, but the initial bud is of inferior quality. 
Hencethis bud should be removedfrom the base of the flower stalk. This disbudding helps in making the 

plantstrongand healthy. This operationwas carriedoutupto 80-85 days.

  
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TopicSynopsis: 

 Managementofpests,diseases:
 Pestand DiseaseManagement
 Growers want to control pests and diseases to get maximum production and prevent 

crop loss. Prevention ofpestsanddiseases before any damageisdoneismostdesirable.

 Four common methods of control of pests and diseases are biological, cultural, 
chemical, and integratedcontrol.

 Even if you are willing to use pesticides, it is still important to know if pests are 

harming your crops, howmuch damage is being done, and whether creatures in the 

fields are already controlling the pest. Then you candecideif and whento use 
chemicals,and whatkindstouse.

 Biologicalcontrol
 Thisusesusefullivingorganisms,suchaspredatorsorparasites,tocontrol pests.
 Predatorinsectsfeedonthepestsandcancontroltheirnumbers.Therearesomeparasitesthatliv

epartoftheirlifeinside plantpestsand finallykillthem.
 Biologicalcontrolcanoccurnaturallyorgrowerscanreleasepredatorsandparasitesdeliberately.

 Buildhealthysoil.Healthysoil providesahometofriendlyinsectsandhelpspreventmanyplant 

diseases.
 Plant resistant varieties. Ask farmers or extension agents about seeds to make sure the 

ones you choose areresistanttocommon pestsand diseases.

 Space plants correctly. Planting crops too close together limits the sunshine and airthat 
reaches the leaves,and allows diseases to thrive. But planting crops farther apart leaves 

room for weeds, dries the soil, and mayreducethe harvest. 

Experimenttoseewhatspacingworks bestfor each crop.

 Plantatthe right times.Pests and diseasesoften respondto theweather, such asthefirst 
rains or the firstwarm day. Watching how each crop grows and talking with other 

farmers about these patterns can help youdecide the best time to plant. Planting earlier 

than usual can make sure crops are big enough to resist pests ordiseases that come at a 
certain time. Planting later can cause most of the pests or diseases to die out for lack 

offood.

 Largeareaswithonly1kindofplant attract pestswholikethatplant.

 Water from below. Watering from above can cause diseases that live in soil to splash 
onto plants. And wetleaves and stems are good places for diseases to grow. Using drip 

 PROFORMAFORTEACHINGPLAN 

NameoftheDepartment/Subject DepartmentofBotany 

Nameofthelecturer K.Ravichandra Reddy 

Course/Group Sem -VI 

Paper Paper–VIIB 
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irrigation or flood irrigation can keep plantleavesand stems healthy.
 Natural pesticides prevent crop damage with much less harm to people and the 

environment than chemicalsprays.They are easyto make andcostlessthanchemicals.

 But even natural pesticides must be used with care. Never use more than you need. 

Always wash your handsafter handling them. Always wash food before eating or 
selling it. A natural pesticide may work well in someconditionsbutnotin others.If one 

kind does not work,try other kinds.

 There are many ways to control pests, or to encourage predators and parasites, based 

on their habits and lifecycles.Talkto other farmers tolearn aboutmethodsthey use
 Rotating crops (changing the crops you grow in a particular field) controls diseases and 

pests by deprivingthem of food. Destroy diseased plants. Infected plants can pass 

diseases or pests to future crops. For diseasesthat kill the entire plant or severely reduce 
production, the entire plant should be removed and burned at thefirstsign ofdisease.Do 

notcompostit, because someplantdiseasessurvive composting.
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Tree planting is recognized as one of the most engaging, environmentally-friendly activities that 

people can participate in to help the planet when done properly. Trees provide numerous long-

term and short-term benefits. They not only look nice, but they also remove and store carbon 

from the atmosphere, slow heavy rain and thus reduce 

the risk of flooding, improve air quality, and reduce the 

urban heat island effect by reflecting sunlight and 

providing shade. Let us take a look at the long and short 

essay on tree plantation. 

AIMS and OBJECTIVES:  

 To reduce the carbon footprint of citizens by 

mobilizing them towards environmental conservation. 

 Rural farmers are assisted in improving their livelihoods by planting fruit and fodder-

bearing trees.  

 Trees are planted in residential societies and schools to combat air pollution, and 

mobilize city residents to reduce their carbon footprints by increasing green cover.  

 The vision of Clean and Green School program is to sensitize children about growing 

environmental degradation and its repercussions and help them grow into 

environmentally conscious citizens of the country. 

 By planting trees on barren community lands, we create green pastures and develop an 

ecosystem which engages community members in growing and nurturing trees. 

 

 

 

 

 



PRACTICE: 

 Plantation in college campus  

 Distribution of Plants to Rural People of surrounding villages. 

 To create the awareness among students and villagers on fostering greenery. 

 

GOAL : To contribute at college or individual level for reducing  global warming 

 

CONTEXT: 

 Now a day it is become mandatory cut the trees of forests for widening of roads and to 

establish industries. 

 Due to the use of plastic for all mankind activities the global warming is increasing 

dramatically. 

  So it is very essential to enhance the awareness of fostering greenery. 

     PRACTICE: 

The teacher guides students to pick up native plants from their villages. Students 
are asked to write the medicinal and religious importance of the plants collected 
and to plant the plants in the context of NSS day, World Forest Day , World 
Earth’s Day. 

EVIDENCES OF SUCCESS:  
The success of this practice is evident in the students’ writing essay competition, 
participating in elocution and plantation and distribution of plants. 
PROBLEMS ENCOUNTERED: 

It is difficult to identify the importance of plants without the help of old people 

and experts who known medicinal and religious importance of plants in villages. 

RESOURCES REQUIRED:  

Indian Red Cross Society Sponsored trees  

Forest Department regularly distribute trees  

NSS Unit regularly take up plantation in the campus  

 

 



EVIDANCESES: 
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Learning Objectives »Кd� Pgï�� � ��#$��%� &�5&!� ��#$� 

l~U �7 Y$ !� ò� �9 C¯��  

Previous Knowledge to be 

reminded 
»Кd�  0��1� »Кd� К
�'� 0��1 234� 
)*!   

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

»Кd� �1205 - 1288) ��#$�R% ��"�� $1�1� �&'! YG�{ ��3� 

15 �&'�� $1�:K� C9 К
 ��"� C9 �$'R, J#�$'R, అ$ణ��$'R% 

Ì��#�R $1�:O� అ$ణ��$'R% ��3� #�R� ఎóô � $1�:K� »Кd� 

అ$ణ��$'R� ��3, ��3� �$'R! $1�:O� R�A� �?Û R ]4, 

õ�bÙ�> , w�� F V�|�� $ Y$�К� s�" ]�_/ K� F��G �К
 V� |,�, 

"ఉa� К
�TB K� అM NOA! ఉP"Q�ï� x�  ШК� 1253 J���É$�% 
»Кd� �öO ��^� ��n%� ��O �� � 4�6 Ш'&���% �?Û � ]4�.�  


���  8ìc�9� CШ�49U  �J� FШ'&���% �?Û � ]4��A���  C 

C�b�" 4�U Ш'&���� w3:O� �?Û � ¸��  ]4� �OH� »Кd� õ�bÙ� 

s� ��#$� $
�G ఉ�К� ��:O� అ�tq �ÖÛ �7 J�V�n�1� అMК 

అ�)*! MK ³÷Z�JE G ]OÌP"Q� '
�Ø #$�� 
P3 ���� »�Ø ��! 

»P3' అM P�X7 È�� Ô4�9 »Кd�� s��K ��?$�%� 1!КZ�q HK' 

అM Z�qఉ�sP!, �&�b! »Кd� :Z ఉ����:O� »Кd� 
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³��K s$�. ఇ�K s$d�ø� -& �" &IK� 

Examples/Illustrations »Кd� 0��1� 
)*!  
Additional Inputs К
�� �� 
�&! 

Teaching Aids used Î� �~�	� ��#$���w�w�q 

References cited Î� �~�	�  ��#$�� �ఇ�g�"� ÑX�� 

Student activity planned after the 

teaching 

��� ���� 

Activity planned outside the Class 

room, if any  

»Кd� �~�! Ä9�q� MO���^�  

Any other activity ��O J��$ù��FieldTrip� 
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Name of the Lecturer Smt.N.Sri Devi 
Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic ò� �9 ������ 

Hours Required � 

Learning Objectives  ��#$��%� &�5&!� ��#$� l~U �7 Y$ !� ò� �9 C¯��  

Previous Knowledge to be reminded ò� �9 0��1� 
)*!��� �k! 

 

 

ò� �9 C¯��c ��,3" అ^��G ��w�9 :�К J�?l� ��w ú$X�- sg! 
8wt�:K� C sg�G 	$,&ã j�� ÔQ ÄA ú;¶ ఇ1�P :! అ�^s? ¬� 
��� 

	$,&ã x�	�� ß� i� s»Ш��c ఇ�" అ�sP�� J¥�1 ú$ GP"ø¤ Y� 
&?�#��  x�G�{ ú$G�Ø ��^����q w�7 H;¶, అJ�OU !, అ
¯G!, 

40� z� HO z$� %G! ��9�
& ! ��^�� R�A ¹$�! ఎ��� ��^�! ¹$�� 
C�{! J¥�1 úO ��{�7 HO 5� |,ûZ ! �»� lZ ! అJ! H� �Gd� H$� 
ఎ�AG �¢w�¾ �H3� అJ! F J�n ¹$��Ã �! ]uZ ఉ�9� x�	�K ఎ��7 

a��^K� అ�K ­ sg! C�7D� ü zý J�n G�$К Ô` ��^�! l�U � ]D� © »�� 

అ^��Ã Ô�© H�Ã 23b3� PG c1�9 8�t�� ßG c1�9 8���X � M� అ�"% 

-_/ �� a$� ��I�7 �:��� ��K &ãG �^!�అb���P ��xÉ% 8�@0T�" 

అ�" sy! sg�G 
Z� $A � M� 	$,ã�c x�	�� ШH�" 
К�Z&�^G�ØఅO� �� ��þ�� �0��g/ P ! �� ÑO¦> � a$� ! ­ ��q అ�" ఉ�^� 
�&aH�"� ఇ�Y ఎP";¶ ఒX% e./ �� ! " అ� ò� �9 ��/ Ot 
X1�9� C sg�G 

К��f K ò� �9c � అs, ! అs, ¹$�! ��G &?� #�� ఇ�'O� ­� అ�G�".�  
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Topic Synopsis 

l�U y ШTB  J��$� ��tК ?O0T�9� ­ �К��$1Ô � ఇ�tq �$G ­� అ�a
�1� 

A�Х� К�Ø అnК�� ¹$� Y��! అ�a
�] ©ã ఇК ఎ�c æ$�% zA� �R� 

H|�r> � A�"ÔT r^��g! 
���4� ¹$��G P ¥��! 8
 éКd�� К�К l�U � 

అ�H$�� � అ� ú$X�:K� 

Examples /Illustrations ఇ�$ &�5&�%� 
�&!  
Additional Inputs &�5&�% HY�T$�� 

Teaching Aids used Î� �~�	� ��#$���w�w�q 

References cited Î� �~�	�  ��#$�� !�ఇ�g�"å'X�� 

Student activity planned after the 

teaching 

��� ���� 

Activity planned outside the Class room, 

if any  



	 YH�%�  &�5&�� ��Î3�
^� 

Any other activity &�5&�%� H�B � �> - ��� అ#�J� ]�^�  

 

                                             
                                                                                                                           Signature of the Principal 
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Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic 0$Ö^ 

Hours Required �� 

Learning Objectives R��� J&� ���xÉ � Cº�К l��� ! 
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Previous Knowledge to be 

reminded 

0$Ö^ 0��1� 
)*!  

 

 

 
 

 

0$Ö^ అ�t&� (1862 �e/ �VÂ 21 - 1915 ���VÂ 30) �� RХ $
Q�� 

0$Ö^ అ�t&� �� $
�� ~'& D��К ���$� �G �� �»"�1� ��К
, 2!0 
D¥���" xJ���"� ]4� ��t D¥ YO�% ఒКO, �TH9. 19 � 
Ш�V6 �%�, 20 � Ш�N6  Ï�q �ШК�%� C�� ]4� $
�! FPqï �� ?� 

��"��� j�ATP"Q� Ñ� КP�¿�d� PgY�7 D¥  %К�% ఒК �� `�Кr> � 

DE �� ఉ�9� F PgК�% C�� J�	/ �1� �îШ�, �º$HW, &��t 

��T! Ï�¦> � ��� ! �� Ò�» j�~Q�అ<��� К
� w��ÐK అ� NOA 

j�9�అ�t&�, 2!0 D¥���% HKК #h ఒ$�X7 К�	 ]4� H�% R��K� 

C��G К
 )Х$ అM NOA ¡{ ఉ�9� �K0 &�y�� c К34 HKК #* 

H�w� 7 ఉ����:O� �� ��
 �� Ò�»��1� КP�¿�d PgY�" ���� �� ��%�    

¸��  HKК #h% $1�:O� C ©ã%�  �� V��� ��" КP�¿�do, ¯I���»�  ��q 

A&:&�e>  
�$ù F PgY�7 Кk�x� ��1892% PgК- ¨3 �� �$ù� 

?���9� 1897% КP�¿�dR ¨3 ¡Ot� ��&ÖC����?�»7 

అ�7��:�O� ఇ²K ��G 
OGT�" КP�¿�dR ��^� 

¡Ot� 1909% $1�:O. Ï�q �� �$ù�Ã ఎ�c iO �1��9� ª�c D¥���% 

HKК #h �� ���7 ఒК $К�� P�9 �37�9 అ� 8�t�¾�� 

Examples /Illustrations R��� J&� ���xÉ 
Additional Inputs -�� X Ú�, ¸$f �, �К��К  

Teaching Aids used ఇ�g�"�� 

References cited 0$Ö^ 
ï�Xb 

Student activity planned after the 

teaching 

R��� J&! D	� ]�^� 

Activity planned outside the Class 

room, if any  

R��� J&! &�^� 

Any other activity R��� J&! &�^� 

                                                                                                                  Signature of the Principal                                                                    
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Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic К��К  
Hours Required � 
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Learning Objectives R��� J&� ���xÉ � Cº�К l��� ! 

Previous Knowledge to be reminded К��К 
���   
 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

ఒК అ��r> � �K¾ �� �- => Ш� К��К �H�b�7 ¸? �J� 
=;T�9�C �Ш- &ã Cr ß� К�"¯IK� �XÑn�Ah/ ��TB � 

J���c Cr� �./ ���:K�Y� К��К ��" R./ ��A6 , �> �Y$�� 
�OH� &
Y$�� అP"O К~, M� ఎКd^7 ~qÔ�� �37�9.�OH� 
=> ¿�! &ãc �ßO V3�� �_/ ��G�.P"& zG�Ø Cr ß9 
Y~? ఇ²K �H�b�7 Ñ$aAB � ¸?�J� =
�  ఉP"�, �OH� 
	$,J�,�r> ` 
H|sKAO� అP"O�"�y �H�b�ÌD� �, అКd^ 


H|s^��� అP"K &ã� అØ�  
=ç¶O.=> H¥Y�"�Aga7� #�a��r> � К��К �� G�R 
H�7YxÑJRc��w� Ú��К5ÐV�R�, ì9U V�R� J��9�1 ß 
b!N±̂ ��Y�K��^� ఉ��³�1�9.&ã� �4 �./ ��{�7 
J�OE ^=> ` �./ Ì�,� ఒКds.�అ�"0�{�æ7�9��������� �q/  

�¦8�ïO� ��ïO� ��  

Examples /Illustrations К��К 
���  

Additional Inputs R���J&! ���xÉ  
Teaching Aids used ఇ�g�"�� w�w�q 

References cited 0$Ö^ 
ï�Xb 

Student activity planned after the 

teaching 

R���J&� ���xÉ అ#�J� 

Activity planned outside the Class 

room, if any  

К��К Z�q  H� 
��� ! 9��»� К%�  
9
 0$Ö^ YZ�7 FPq YZ�7 

_/ %� �Js?�% �1�� sOt�� 2!x��^�   

Any other activity «â �G J�V�n�1� H$� � అ	����  
                           

 
                                                                                                                                       Signature of the Principal 
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Paper First Semester 

Name of the Topic Î� Î�  

Hours Required �� 

Learning Objectives Cº�К К�� 0��1 2!x��^� 

Previous Knowledge to be 

reminded 
 Î� Î�  0��1�Cº�К К
�'� 0��1 234� 
)*!   

 

 

ఇ$���� Ш�V6 - 2!0 D¥���" I4�1� ��К
 Î� Î�  (¬w� � 30, 1910 -

 �� 15, 1983). Î� Î� � �� 4AU ^Q�Î� $��� Î� �HJ&�  
�� � К
�, D��� ~�, 

��ýV�U  К
�'�" nКd��1�HX�, అ<��� $
Q�� J�[� అ	�íX�, 


�� � $
Q�� J�[� DE �К అ	�íX�, 4�s �g� $
Q�� C�� �� 4AU K� 

Î� Î�  �TH9 ��l P4� GK.��К
� Î� Î�  


J� ��¤��j�~K� ���� DE �� C�� $1�1� YH�%�  �� 4�U r> �9�Î� Î�  �� 

$
P H�J���" �� ¬^� �gM �� $���:K� �� Ï�q �b� -J� К� 

ఎ���� �g �� ¾���VX�9� అ�A5.% ¬A�Ø అ9 � Y��� ��, �� 

4��� ��é� =�К #��% �� H� 4 �@)HK�ఇ��2!0% Ïg/ Ï�q 

^N��� 4�s CÐ»7 sg! �g! H� IK� ఇ9 ¥�ª 1�� � �­&Å$"�~�7 

2!0 అ�H�����Ã9 cu�  అ9 �$p���M YК J��$p¿9U  ¡{ 
�q/ �¾�G�{ s_� ^^� అ.�1` Î� Î�  sg%�  ఒК
	r> � Ш56 ��Y&!, 


��d&! 
O� �Q� 
��d$ J�#hణ� %�, )� h� �� ��� %� Î� Î�  �� 4nU  

8�~K� C�� 8ûG! ఎá" %К�% H�w� % ఉP"Q� 

Examples/Illustrations ��7� 7 VÐ�
�� Ш7�  ��q Î� Î�  К
�'- ఉ~|$ణ! 

Additional Inputs Cº�КY��%� ఇ�$ К�� 
�&!   
Teaching Aids used w�w�q�ఇ�g�"� 

References cited ఇ�g�"� �����'X�� 

Student activity planned after the 

teaching 

Î� Î�  �g� uК$ణ  

Activity planned outside the Class 

room, if any  

Cº�К К
� �� �� ��Î3�
^�  

Any other activity Î� Î�  �g� uК$ణ� ఇ�g$"� ఎ�� �  
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Course/Group B.Com/B.Sc 

Paper First Semester 

Name of the Topic �Ш 
��� !  
Hours Required �� 

Learning Objectives Cº�К К
�'� 0��1 2!x��^� 

Previous Knowledge to be 

reminded 
 Î� Î�  0��1�Cº�К К
�'� 0��1 234� 
)*!   

 

 

 

 

Î� Î�  $1�1� J�
�� К
� J�К��� �� �� DE ��, ఇ9 =!VX� �OH� 2!0 
D¥��- �� DE P�Ã Á 9¡É1Z =!��9�9�Cº�К 2!0 D¥���" '�� �� DE P�7 

R�A, �� �� DE P�7 �OH�' అ� 
aÙ�
�¾� అ� 8�t^� ¬ s�� � అ»Ш�7�  YA� 

ఇ9 ఒК అ<��� К
� J�-q� ª�% Ï�� � ���>  К
�! ఉP"Q� ఇ�A% Î� Î�  Y�,К 

К�} К I� �К �&� �� ఉ`� ÙT�� ]m� , ��á�É|� К3�m� , ఉ¢B ���m�  §�! H� IK� 

ఇ9 2!0 К
�Ã Á s$� ��ù అQ�9� �� �� DE �� К
� J�-q7 ������� �Î�} К� ఉ�" 

R�Asg �� RХ 2!0 $
Q� 0X�q =�Кg 
�� H� IO� ���� DE �� �b%� � 
ఇ»���� ! �� Í��� �� ��
H��� �� s��Ö» ఎAod�.�" 5	!, Ñq7 M�Ü��� ఉ�" 
:�»� К �� s!, �XT� ��� ��H3É� К
7 అ�J$r> � �� !, ���r> � F 
అ�I�e>  &H3É� К
�'y, �� К
�'�7 �� !, �XT�� ఇ�Y �X�]�AG 
J��Y�� ఉ�ø �»� 'К��e>  »O05. ��q
 ఉP"Q�  ���� DE �� -J� Y�7 1940 

% 
�� &4� ��К� 2!0 D¥���% �1�� ��t ��К�% ఇ9 ఒКq� C -J� К� ఎ�O 


�H%, ఎ�AG 
�H%, ఎZ 
�H% 
���] ��К అ9� �&V�A� �Кd� 
²K 

��	$ �� ��
 �h� �����h�̂ Í'��� 
� �./ ��� :� ఉ�Ø F -J� К� 2$��X�� 

అ�� -J� К� 
��{�7 ��GX� Js���  �$] ��К అ9��Ш
��� �� ఇ��Y�� 

�O� � ��КtÜ�c 
9HO�ఇ²´> P �Ш
��� �� J�> �  O% అ$E � ]x�H3�¬ �Ш
���  

�4P ¬R�"9�$'Y$ణ���$Ö» 
���  J�J� � �$�^��&�ణ�'��� К
�� 
�� $���1 ¬=!� �ï �� DE ���� 
��� � Cº�К �ణ�% 
�H3É� C�Ш�К�� Î� Î�  
FК
�%0O� ]DK�    

Examples/Illustrations ��7� 7 VÐ�
�� Ш7�  

Additional Inputs ���� DE ��%� ఇ�$ К
�!  

Teaching Aids used w�w�q�ఇ�g�"� 

References cited ఇ�g�"� �����'X�� 

Student activity planned after the 

teaching 

���� DE P�" 
��^� 

Activity planned outside the Class 

room, if any  

Cº�К К
� �� �� ��Î3�
^�  

Any other activity Î� Î�  К
�� uК$ణ� ఇ�g$"� ఎ�� �  
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Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic 1���c- 

Hours Required � 

Learning Objectives #*�&,ణ��U »����&,ణo� 

Previous Knowledge to be 

reminded 

�> T� 0��1 234� 
)*!  

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

{ıı �wM� ³�Ш�КÂ x�� 4�U  К
, КÜG! ��l 
�$ùG!� D¥  

»� R�K� �� 49U  ��:O� 1953 ���VÂ 6� 
?� ª��µ PK 
0��O ÙZ�  �Кd!�  �� ��% ?�,�1� ³�Ш�КÂ Cº�К 2!0 К
�'  
�� ��
R% అ�� )� W К��% ఒКO� C�� &4� $?­��	 అM К
� 
J�-q7 �� Ã���  �� <�'� 2016 X��VO 21 � Ã���  D¥�� 
అY´ß -$Dd$� �� Кq�1�9� C%
��, అ��T� �®
�- 

³�Ш�КÂ К
�'�� అ�A%� �»� 'Кr> � %T! 
A�O�� 

C%1���D� Q�1���c- КÜ% ³�Ш�КÂ 0��O ÙZ� %� �> T� 

��4E T�� H� К^���̂ � 
���:K� �&} #���¬��g ¯4P 

J����^КÔ�^��J�> � J���� zКÔ�^����  ª��µZ�q ��^��� 

¡{ ©!�©К3c ?O-��^���� <�'���1 �> T�G ఎZ�q D�� 

అ��К Ô�^� ��q ��4E T�� 
-��� 
���:O� 

Examples /Illustrations ���D��% ఉ����] �~!  
Additional Inputs �> T� 0��1���g� 0��1 అ��|�  

Teaching Aids used :Â/ É � �$�» H
К��ÊÂ±  

References cited ��� i�ÂÉ   
Student activity planned after the 

teaching 

�»� К�% �> T� 0��1 
��^� 

Activity planned outside the Class 

room, if any  

КÜ%� �~�% 0��O s�^3Y�� 0�� �
^�  

Any other activity అ�> �,�� � ఇ�g$"� ఎ�� � 

 

Signature of the Principal 
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Teaching plan 
Name of the Department/Subject Telugu 
Name of the Lecturer Smt.N.Sri Devi 
Course/Group B.A/B.Com/B.Sc 
Paper First Semester 
Name of the Topic 
RК�   

Hours Required 03 

Learning Objectives 2!0Кk �&,ణ�  

Previous Knowledge to bereminded ఇ��G R�A 
9
� «â  H� КÜ!  

 
 
 


RК�  �� RХ $
Q»�  ÁZ�  $1�1� 1�" КÜ� J�К���. ÁZ�  $1�1� '
RК� ' 
КÜ� J�-q7 Ã���  D¥�� అY^ß -$Dd$����
g� �� �»Î� D¥���7 ఒК 
è$��. F КÜ! �$� s� Js?�% «â � ¯���G �� »�	�� �¥�] КÜ! 
¡{.ఇH3/  Js?�% అMК C���¡ అ�s��¡ ¥�J�¡ 0�>  
Hq�n���1zx� �" «â ! Ì���> `, Hq%M ¡OGÔQ Hq� ~gzК, ~_�� 
23�К,PP b��! �KT�" «â ¦��© - ��� ¥�4�] a$� � ��X 
RК� � 
YH�MJt�| zG�{ H�� �'	x� M, అJ¥��¾G�.M H�� �q/ � �./ GM 
«â ! - �'h�c 
��� �R ¥�4�¾�^� అ�HF> � «â ��J� F КÜ�� ÁZ� FКÜ� 0��1 
8�tO. 
RК� КÜ%� ú�,® ���   ÖÛ � J����G, J�� �	�G s&� �" 
2!xGP"�� «�c �q/ � 8ìT�9. “ÖÛ � J����G అ�aH�" ��1� s$� � 
�oКq z�s,” అ� అ|�� �37`, “ఎ��é> P అ�a�� ��] J��� 
Ê	�KT�9” అ� @ûК ఉýp9x� �9. ú�,® ¬К�� “�Í"!�;¶ J�� 
�	�%M�4� ��t ��xÉ� ���  అ�GM H®¶G P sg! అ$E ���b?” అ� 
�� ³"x� �9. $
Q»�  ఉ�6 Ш��% J���" 2!x��{�7, ÖÛ P�" j��{�7 => l7� К 
అ�a�� s$� �. C అ�a�� ¡{ C ��� ! ��� �R 2!x��^� ~'&�, 
��%�!�" అJ¦> � ~�" అM'	�
^� ~'& j�9��. &RX"" అ����� 
i� ��1� «� ¬
	�� ���aH���� &RK"�1
RК� r> �ý 
RК�  КÜ 

��x� �9. 

Example’s/Illustrations @ûК,అ|��,N$t�Х� ��� !  

Additional Inputs &s�ణ�  

Teaching Aids used ��� -J� К�,&s�ణ� 

References cited ఇ�g�"� ,����'X�� 

Student activity planned after the 
teaching 

-&ణ ��� �� Cº�К ��КtÜ�c అ$E � ]x��^�  

Activity planned outside the 
Classroom, if any  

&s�ణ�% «â ��� ��"�q­  ��Î3�
^�  

Any other activity ఇ�g$"� ఎ�� �,�� �P/  �Âd  

                                                                                                                 
                                                                                                                                         Signature of the Principal  
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                                                Teaching plan 
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper Second Semester 

Name of the Topic Q$� q 

Hours Required �� 

Learning Objectives a7�  ÕКd ��t��R 

Previous Knowledge to be 

reminded 

��t aG� � 0��1 
~�OE �G 234� 
�&�� uК��
^� 

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

Q$� q Î�  К�hf ��&�� అh/ 9�� Ö�% ఒКK� Y®|«� Ш'$ aG� K� 

ఇ��� e�6  Q$� q అ� అ�_O, ఎ�AК�Ø ఇ� iOc ఇ�� �!0O 

Q$� .! ఉP"O�Q$� q 16� Ш�V6 R ఉ�� $ #�R% 1480 ��X 

1545 �$G È
�1 ఉ�^�
�� #
x� P"O� F�� CPq j�� w 

«� %�, �� x� �� 1ñ� O ÙZ�  % ఉ�" Î� Y®|4�   �g/ ణ HJ� ��K� 

F�� �3� ��KB ! 4����&�P&�ణ� F�� �� iO ?Кd� 

P&�ణ� Ñ� i$� � Vq/  Q$� q ?�,�! => hf �´> P C �OH� Y�R% 

��t³�aG� ´> P^� #
x� P"O�Q$� q అh/ 9�� ?R�%�� Í�r> �HK� 
a7�  �� V�	r> � Î� Y®|4�  �|��� ��l R> � Ш�Кr> � 
Ш�Кr> � Î� Y®|«� Ш'$  Ш�К�                F�� ÕКd ��K �� Í� 

$
�!� Cb îT�% ఇ
 �S�"� YH�!� Q$� q 8wt�
 ��l 
Q$� qe>  8�tVX�
� అMК :.�! C�	� �ШR%�� :$R% 

ఉP"Q� 

Examples"Illustrations Î� Y®|«� J'$ Ш�К�� Î� Y®|«� J'$s��,�� 

Additional Inputs a7�  YH�!  
Teaching Aids used ఇ�g�"��w�w�q 

References cited 
ï�Xb  
Student activity planned after the 

teaching 

అh/  9�� Ö�G J�V�n�1� 
�&�� 2!x��^�  

Activity planned outside the Class 

room, if any  

a7�  J�V�	r> � КÜ! 
��^� 

Any other activity Î� Y®|«� Ш'O�7 J�V�n�1�  4�s! �^^�  

 

Signature of the Principal 
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                                                Teaching plan 
Name of the 

Department/Subject 

Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic Dl?��  
Hours Required �� 

Learning Objectives ��
	 a7�  s&� !  
Previous Knowledge to 

be reminded 

a7�  К
�'� 0��1 234� 
)*!   

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

 J'$f RT �ª  $�% =�4�  D'� Î� Y®|«� Ш'OK� J'��<� 3��R, 

3��R�éAO� ��" ª�R 3��R ��X �¾� �37 ����ZKT�9� 

Î� Y®|4� � '�Óణ YÎ ' అ� అ�_O� ఇКdX అ�,HO ÖÛ ��� mP�V, 

అ�5�� �R�% ఒКO� ³�3��R ఇКd^ �O� ZY$R �¦ �К 


T$J� R���.�9� JE � -& � �� Y$� ఇ9 V� |,GÖÛ �R� 

�� D9�1��� �Ш���³�/ KD¦-O0, �R, ¬�0,Ê�K అQ� »�"K 

�К�"�t), ¯Ш� К��!, b�� &ã, Î�  Y®|«� Ш'$ s��,� H� 4� Q$� q��q H� 

КÜ! F U��  ���,��c e�¯xÌ� ఉP"Q��R�¬�0!Î� Y®|«� Ш'O�7ఒК�7 

23�G�{ �oКO ¸?! ¬
	�� ఎ�� a7�  �� �T� �c]I��1��7 అ
 ��V 

³� DlÖ��" ఎZ j�~�Q$� qFКÜ% 
���:K� 

Examples /Illustrations aК�  К�"�t�0ణ�n КÜ! 

Additional Inputs aК�  К�"�t�4�b!K�0ణ�n Ï�¦> � a7�   
КÜ! 

Teaching Aids used w�w�q�ఇ�g�"å'X�� 

References cited ఇ�g�"� ÑX�������'X�� 

Student activity 

planned after the 

teaching 

��� ���� 

Activity planned 

outside the Class room, 

if any  

Î� Y®|«� Ш'O� J��$ù� 

Any other activity Î� Y®|«� Ш'O�7 J�V�n�1�  4�s!�ÑX�! �^^� 
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                                                Teaching plan 
Name of the 

Department/Subject 

Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic ]�¡$ ¯�КgК
 

Hours Required �� 

Learning Objectives �# � Ш�V6 � Pq $
�! 

Previous Knowledge to be 

reminded 

]�¡$ ¯�КgК
 $
�! 

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

]�¡$ ¯�КgК
 P�К&ã%�  R��K� �Ó �	�  D¥�� l��% ]�¡$ 

=�КgК
9RХ�DE ��� ]�¡$ =�Кg К
 Y�� 

ï� �Ш�1630��� ���� ��ÖöO P�К&ã�% �� 4A6 ^0 $WPÜ&ã CDE ��% F J$JК
 

ఉ�øHK� F К
 ��»�  î�� $WPX� ��6 , ���  	$,� �$'�� m�  &ã �> �G�%á, 

�> �YnYO�%á ఒК�� 

ఉ�øHO�]�¡$=�КgК
 D$��	$ 
��� , 
?�
ZJ� $1�:O� C�� $
�%�  


³h/ r> � 
?�
ZD�" అO� �X�
?l��  $E b�� , s��, P� К���� అ�� 
H|� 

]x��^� ఇ»���� �� $1�:O�]�¡$ ¯�КgК
 H� 4� �� V�	&Ö!
?�
ZJ�, 

D$��	$ 
��� �� á&$ �� Ш�4�
� К�!��, ��XT!��, 
�$ùG!�� F 

yK���� bY>  J���É&%�  C�	� �Ш�% ఎ�'¢ z$��&Zg�� 8�t�¾�� 

Ì��O ]�¡$ �Y� ��X��P"O� ఇ�qiO �J� ఉP" К
�'� �J� ఉ��P"O Ì��O� 


éd$�®¶% అ���� ���1 ��X�1� ]�¡$ అ� ఒКO అP"O� ఇ�ÌКO КK��K� 

�KxHK అ� r:�O� �� V�	l��" ~q �Ó �	� l��%7 D¥��� అK0e_/ К C 

R> 3% అT��"� DE Q� అ�AG�" К
 ]�¡$ ¯�КgК
� CШ�$�К$r> �, అAp�r> � 

��d&�c К;�  �O�.� �3iZ ]D� $�� C�� R> 3� �� RХ D¥��¯��  [�\! 

&�V� |,� �� Ш�4�:O� 

Examples /Illustrations 17 � Ш�N6  �q $
�! 

Additional Inputs �� V�	 �� ! 

Teaching Aids used w�w�q�����'X�� 
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References cited ఇ�g�"� ÑX�������'X�� 

Student activity planned 

after the teaching 

�� V�	 �� � అ�'�� 

Activity planned outside 

the Class room, if any  

]�¡$ ¯�КgК
 ఇ�$ $
�! 

Any other activity �� V�Í�G J�V�n�1�  4�s!�ÑX�! �^^� 
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                                                Teaching plan 

 
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic xa~�  ��ణ��  
Hours Required �� 

Learning Objectives -&ణ ��� � 0��1 
��^�  
Previous Knowledge to be reminded అO� �� 0��1� 
)*! 

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 


?lK అ�� అ$� �K� అ�X 
?��	�23i9 К�К ఇ9 
?�
ZJ� 

అ�VX�9� ఇ�A% R0� O Y��PQК!, P�GK అO� �K� 

Y��PQК!, ఉ�1, 1�� ���, xa��  !�
?� 
ZJ�% КÜ #$��%�9� 

5� |,ణ ]J�$� $E �, 
�� �ì� �J� అO� �K 	$,&ã అ���-$� => - =^�K� 

C ¬{9 ò� �ª�
 	$,&ã J�"n� ఉ�9� ���� �� Y$� అO� �K అ. 

=®� ¡^A� Y­ �&G� =ç¶K� ~�7 �� �³��� �� ��� �ÓణG V�!�&K� 

cK�
I$A^M�$,J1�K ¡{ =ç¶K� ����9 ÕКd ��H|К �� �� 
-ణ�U��  J�	$ù�% ఉ�1 అM P�К�� అ�X� ¤¥�1 ��=�gP�%Y�7 
 xé®¶^� H���$¡ ఇZ��TK ?�,�
^�, �����$� 
��^�&?��J�	$ù�%���	'? ��&ã ¡TO అQ� 1�� ��	� 
H|sX 
VìB H|�� К� అ�X� s���7 ��� »�'^�, �&'� ~'$К J�	$ù�% Î� К��f � 

8¦� ! xa�� ­ 
H|s^^� ఇª Y���%� ఇ»���� ��F 

�� �ÜR� ��ÖöO &?Q� $WPÜ&ã PG అ�7�R ఇ�'VX�9�F 
�� �ÜR�G �� 	&,&� �O $1�1� |���Z� J
ZJ�� H�Ò��R VÐ® 

�� RХr> �9�xa~�  ��ణ��% xa~� O� �� 
H|� ¬ 
	�� => a��� 

?���ý ��f �
^� ?���9� 

Examples /Illustrations అO� �� 0��1� КÜ!  
Additional Inputs �� V�	 �� ! 
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Teaching Aids used w�w�q�����'X�� 

References cited ఇ�g�"� ÑX�������'X�� 

Student activity planned after the 

teaching 

��� ���� 

Activity planned outside the Class 

room, if any  

#$��% అO� �� 0��1� КÜ! 
��^� 

Any other activity అO� ��7 J�V�n�1�  4�s!�ÑX�! �^^� 
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                                                Teaching plan 
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 
Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic Ö�� 

Hours Required �� 

Learning Objectives �µ� D¥���  
Previous Knowledge to be reminded �µ� D¥���e>  అ��|�  

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

Cº�К 2!0 К�%�  �� RХ DE �� j�9� К
 0$� � Ö�H ��e/ �VÂ $�� ���� � �¦>  

$�� ��#��� J�Y^� К
�' ఒ$�X�> � #� К
�' î» ��X �КdG 

?��� DsÙК �� �?�� C³�1 $
�! ]DK� �Gd� G��� #
�
V±̂  G��% 

?�,�1� C Y$ణ�� అMК అ�sP! ఎAodP"K� అQ` К
�'�" Cl	�� ]xG� 

F y_:&�e>  »$�V{± K Ö�H% `�d&! ఎA�> � êØ J�d&! j�~K� 

Ö�H  Ñ$��� 3���, ���T�G 0��O ÙZ�  
�Ì�^ ��^�� :g� �±̂ �K% 

?�,�:O� �3� ��KB ! ¯O¯O GZ�G 8�9� HO� ��X�  b��� �3�  s9�� F ఒКd 


h�� :!� y_:&�c ��X� Js?�% అ�sP!� `�d&! ఎA©d{�7� 

5��� 
�Ì�^ �� ��% �
�� jZ� �	� �Q�M D��9� 
A��{�7 VX% ]�� 

�OH� Ö�HG К*/ ! Ï��b�Q� ఉ�Í�l!� cq w�� � ��X ఎá" అ�sP! 

ఎAodP"K�అQ` Ö�H úOÌMHK YA� »$�VøHK� అ�� �&f � w�� ! G�� 

iOc �®� ]u� � »$�VX H®¶� ÌØ/  HK� ����% �î� eµ¶ ]xGP"K� 

�h�î ��I�% ��G yK ¢��� È��e>  ఉý��� ]IK� C ఉý��� 

Ô�^�c&?��X�  =µ¶ ������& �% అКd^ 4�s 

H
GX���]DK�  �OH� 0��O%� �Ü$�  
�� �K-T�" ఉ�Í�� 

³� ���% ఉ�Í�lX� �� J���É&� �. ��]DK����#�

�� �	�Y��%�~� x@X� Ã��� �% Y$�К� � �&,�� ��]DK�ఒКD� 
�Ì�^% 

?��� అ�Í� Ja% C�� �~�! 
9HK� �Gd� G�� HX� Ja %7 ఎ�AG 
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&�:�$�� Ì��O C��� అ�s��:O� C��G ?��� అ�sP�G ఇ9 ఒК �¾� 

s�� �� అ�g&� H^� ¥�A�!    FJXu� � é> aJ� �´>  ఉ�þ� ¥�æ �� J�V�	 $
�! 

]x� P"^� é> aJ� � ��n�T!C��" �$4�:O� C�� G.�5�" é> aJ� � Js?� ��X 

V¥hd��:O� К� ��� C�� P4� К�'� => - ?��K�È��� �J� ఎá" $Y� ఉý��! 

]4� Ö�HG ��&�% C�	�  �� �b IJ���^3% Ja��'� ���1�9�  

Examples /Illustrations ��� Ш�N6  ¸&'$E �%� �$f 
�� 

Additional Inputs ��� Ш�N6  D¥��� 

Teaching Aids used ఇ�g�"� 

References cited Ö�H 
ï�Xb  
Student activity planned after the teaching �µ� D¥���" 
��^� 

Activity planned outside the Class room, if 

any  

�µ� D¥�� M�Í��" అ$E � ]x��^� 

Any other activity �µ� D¥���" 
��^� 
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 Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic c$ò4 

Hours Required �� 

Learning Objectives ఇ&� Ö � ఇ»�J� &4� c$ò4 ��­� 4U » 

Previous Knowledge to be reminded &ã� ¹� &��7 V¦> ÔQ� К�� �	! 

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

c$ò4� w��Vø |ï� అì��Ò4� cd6 «ñ«(935–1020)  è$�­�r> �                                        

��} �� К
. F�� ��} b�ఇ&�) Ö � ఇ»�Jr> � *Ps అM �� �� �k�" 

$1�:K�c$ò4 ��X� iOఇDe�ఇ�� ¥?î940 �� ���% ñx అM �g/ ణ�% 

?�,�:K�అ�K ?�,�]g²K ఇDeఒКК�КP"K��� GsOK ఒК ���Rß� �Kñ 

ఉ�".� , ¾�/  ]� �� ?! К$�®	'�! ]x� �".�  అ�K К�% �IK�ª� f3�� అ�K 

e�6  К
 అ��^� g�»��! 8�t$g� c$ò4 1�"�tq ��X :Z �� �Í! 
9
, ��1 
ÖÛ P�" C�� �1 
Кd� К
�'�.�'R, К»� ��q �A���#*R> 3అ��±̂  �OH� 
అ�K *Ps z~ h|Ps అM �� �	o H� �^�Ï�!�_/ K�*Ps అ�� &ã� 


���  అ� అ$U o��$ÎК&ã�Ñ$
���  అ�A% КÍ
h���c$ò4 7 ¸$'� *P��TT 
అM К
 1000 �~�� �$G H� 4 �� i� ��1� ఒК5�J]»К»� 7V¦>  
�$W�:K�C�&'�c$ò4 �~��� 
� xZ� � �� »�~��ï ఒК x�$f  ªPO ఇD� �� 

H�6 �� ]DK� xZ� � ��К Y��zК c$ò4 J�,»�:K�*Ps ఇ&� &ã� ��� 



                                               2017-18 

 

&Ö�� 
��� � 
���] �� �ÜR� C�� È
���� Ш� ��1 &4� �� �k�7G xZ� � sg 

�wt V��O PhR�G VA! =�X PhR�� ఇ:�K� అ�� =�X PhR�� 

«'К��
zA � xZ� � �wt�R 2!xÌ� V��O PhR�� ��ig�tq7 C 90!c 

�$W�1� c$ò4 Ш�R ¯oК ~'$R 0�{ V�q7 =µ¶�9�� Y­ xZ� � అ�� 

�$ ���$R �� �²� 2!xÌ� c$ò4 ÖÛ �К 1|"R� ఒК Кg/ {�" Кq/ �:K�F 

КÜ� ఎ�c |����� 0$� � Ö�H 2!0 H�7 ��
�� ]DK� ఇ�A%� 
�� » ���� ఒК R���.xZ� � sg�wt =�X PhR�� ��w�-Kc$ò4 xZ� �G &4� 
zi c$ò4 zХ� 

Examples /Illustrations Î� PXK Ï�¦> � HO  
Additional Inputs D¥�� �x� ��0��1� అ��|�  
Teaching Aids used ఇ�g�"� 

References cited *Ps 
ï�Xb  
Student activity planned after the 

teaching 

К�� È
� 
��� ��  
��^� 

Activity planned outside the Class 

room, if any  

К�� D¥�� M�Í��" అ$E � ]x��^� 

Any other activity Ö�H ఇ�$ D¥���" 
��^� 
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                                                Teaching plan                                               
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic j{± - J����8./   

Hours Required �� 

Learning Objectives 8g�  ఉ���!  
Previous Knowledge to be 

reminded 

ÏКd� 0��1 ¸$' ��ÖÛ �� 

 

 

 

 

 

 

 

 

 

 

j{± - J��� �� RХ ���К
, D¥ ¯�� �F�� Î� YG®� 
ÙZ� , J��К
q ��^��, YК$�3�  �� ��% 

?�,�:O� Î� YG®�%� X§�  КçI�% C:O�!� ��]IK��ÑO 
»� 3ఙ� �»� К, �4� �9�$ sJ�»� К%�  H�D!                                  

&IO� CYШHW% К
� J� ��» Y$�К� ��% «'� К
�! 
�w�:K� 

�$f �$�"К$� అM ��� J�К�P�G C�� H�Ò�P! &IK� 

j{± -J��� 
IХ�g"�%� ఒК e> a¯. Cx�»� % 17�Éj�Añ I'J�Ш 

H�nc ?��� 8, 2015� �$W�:O�ఇ�� $
�! 

��T��?lK��> �� b�� �³�ÃШ�� ��� J�"	$,R�К
� => ?��» 
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Topic Synopsis Ï�¦> �
�8./  К
� Х�XК К
� => ?��» అM Х�^ Y��� ��1 

�� ¥�
VX�9�8./  ��	 ���^G CÍ$�����©�Y$� �$s�n� ��	7 

�!]u 8./  ��	7 C�$ù �� ���8g� � �$К^� ���  ఎá" �*/ !P"�� 234P 

s��K అ^��� PШ�� ]x� P"K� 8./  C�$ J�	/  ��� D�T�  J�	/  

К$� ��í�G CШ� �� ఇ�'^� ��� 
�f y�� c Js���Hl Y!*��" aÓ�
^� 

���  �$� ³����q�> � 8./  �?�� �� ��� �> ���YVq/  8g� � ¸Ù�:z Y­ 

PШ�� ]�¡^�� 8./  �¥���~���'�"�Ò�»�� ��� 0 �"���� 0 �" 

�� Ш�4m�  j{± - J��� $1�1� 1�" К
� Х�XК 8./ � 

Examples /Illustrations 8./  �g! 

Additional Inputs 8g� G J�V�n�1�  
Teaching Aids used w�w�q 

References cited ���l 

Student activity planned after the 

teaching 

8./  0��1 К
� &�^�  

Activity planned outside the Class 

room, if any  

8./  M�Ü��% �1�� К
�!  
��^� 

Any other activity 

	 $Y� Åh	 ÏКd�� ��Î3�
^�  
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?���ý 2^A �­, ~� f3�� MK ��� �x� �" అJ� Js?�� ఎ�A7Z ?���ý 

ú¥�
���� ��	 D'$U ���� , 
I� ��	/  zКÔ�^� ��� , J�G1��'� ��� M ఇ���� 

)y���  ª�7 
O0K Jth/ �� 8�tK� Ñg�"�q 0��1 5� C%1�1� К
 Ì�" êg�  


�î��� C�� �¯I! ��К� ��:K� �·�  ��� �� JR~Q�¾G�_K� “­é�A7�� 
అI�» ­é�A7�� C¯Ш� అ�Ø ¬� 8�t�? JR~� �" అK0 ­ é�A7�� అI�» అ�, 

���sO��" అK0 ­G�A7�� C¯Ш� అ�“Y��� �� $�a�%M ��G Ì�" 

hb! Jth/ �� 8itD� K�  

Examples /Illustrations )y���  Ш$, К
� ��G� !  
Additional Inputs Cº�К К
�'�  O2�"!  
Teaching Aids used Cº�К ��#$��  
References cited ���l 

Student activity planned after the 

teaching 

Cº�К К
�' �� �� అ	���� ]�^� 

Activity planned outside the Class 

room, if any  

К
� &�^�  

Any other activity К
� &�^� 

 
                                                                                                                                Signature of the Principal 
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                                 P.R.R.&V.S Govt., Degree College ,vidavaluru 

                                                Teaching plan                                          
Name of the Department/Subject Telugu 
Name of the Lecturer Smt.N.Sri Devi 
Course/Group B.A/B.Com/B.Sc 
Paper First Semester 
Name of the Topic 2!0 #h 

Hours Required �� 

Learning Objectives s�� #h �� Í���  
Previous Knowledge to be reminded 2!0 #h ��t��� 0��1 

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

C�ºB ! s_� ø #hG C�	� R, 2!0, 2�0 అM iO� P"Q� C�	� , 2!0 అM
 ��K 

¯@'O ÖT�­ అ
 К� ��� �µ�r> P��" Ì����9 అ��� b�7 ?�� IJâ  �$�� Y­ 
#*IJâ  �$�� Y­ �q/  CÍ&! z�� => 9К Hఙ,�� �� Y$� C�ºB ! D|õi�r> � 

J�:$Ö»� #*IJâ  �$�� 2!0 ]~��, К�*f  �A� �	� ��4x� �" 4E $�Hx� #h� 

2!0 #h s_� ø �� ���" C�	�  &ã! R�A� ���3�
^� ���  C�	� ,�2!0 అ�" �~! 

JsP$E Y!� s�Ôb�� Ì����9 ú����� 10 � Ш�V6 - �$ÎК 
��� YOK అ� 

NO� 2!0 #h� 'C�×� ' �� ��f �:K�ï� � Ш� 1000 G R�A IJP�%��, Hఙ,��% 

�� 2!0 అM ШV6 � ��G К�t�
K� 11� Ш�V6 o C$�ao ��X �2!�0 ��!O�, 

"2�� $s��, "23��G�Y��, '2!��Pz®�ణs	
é{�' ��q �~! IJP%�  &�V{± Q� 

11� Ш�V6 R% ��"� a_/ $G� Y�RPq7 2!0 ¢���$R� �2�0� అM ��R 

�1��9� 13� Ш�V6 �% �|�,ª� :��� G! F �ШR� �»� 3��� అ� 

���|��:O��Ш#h��A#h��A 2!0 ¦JÉ అ� Î� К�hf  ��&�! 2!0 �� ШJ� �� 0��1 

8�tK� `g `g 2!0  w 0��1 К�! ��� ]IO� ఇ_3�� C| � F�/  � 2!0 #h 

iO ��1�9� అ.��q అ?�� #h� 2!0 #h అ����1Ô� #h� ÖN�% ఉ��� 

l�õd �� Кq�1�9�#h ఒК �x� � YA, RX JOG YA� ఒК �� ��- J�Jd�», 

J��� ~b�G ���� � #h% D�Jd�»К H$J�'� అ��$� ��� ఉ�.�9� Cb �� ��� #h 

К��O0 Y�^� ���  అКdX °ëК D¥��� ¡{ К��O��T�9� అ�$r> � 
ÖÛ �� 

అ��$� ��� ఉ�" °ëК D¥��� К��O0 Y�^� �I�Ã  ��  �h/ �� ��� 
$�!  xG�, 

Cb #h�� ��$Ó�]�AG అ�7�#��c К�	 ]b3É� అ�J&�" 0�� �:3�  

Examples /Illustrations s�� #* �� Í���  
Additional Inputs 2!0#h� Y�K�H3É� అ�J$�  
Teaching Aids used w�w�q���� -J� К�  

References cited ఇ�g�"�  
Student activity planned after the 

teaching 

2!0 #h �� Í���� 0��1 
���
^� 

Activity planned outside the Class 

room, if any  

�$ #* �~�� D	�r> ��� �Gd�� H^^�  
 

Any other activity JAM ( � ��h� 2!0% s_� ^^�� 



                                               2017-18 

 

 

                                                                                                          

P.R.R.&V.S Govt., Degree College ,vidavaluru 

                                                Teaching plan                                          
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 
Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic ��7� �' 
YJ� 

Hours Required �� 

Learning Objectives ��7� �' �> - ��� e�¾��^�  

Previous Knowledge to be reminded ��7� �'  �> - ��� ��Î3�
^�  

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

��7� �' 
YJ� ��� 
��g�, 
�g� ఇZ :ZM ]m�  ఉ�_�� Y­ ~�" e�j�9�¾ÌM 

�� ��"� :Z �Gd���9 ]D� O� Personality Development e>  H�D! ¬=> P 


9
�²K, “అ��, ఇZ ]u�  ��G :Z ��1 �O0T�9 К~� ఇÃ�@�."�1 F 

��% ఉ�_�” అ� అ�Ì�_�� Y­ �Ö�7 ��� ]u9 అ9 YA�Ï�q �² ¬�g�Ø, 

“@�."�1” ]~6 ����g�� ���  z��M C ©ã sy!� ]���4� ���� ��� 

C%1D� �Y­ ��" 
9
�9 0O� G�^A� �·¶ H$� �9 ©ã�G 0O� Ìx� �9, అ²K 

¡{ ఇZM ?O0T�9� F H$� �9 ©ã%�  0O� G �1�P HQ~ ¯�g� 

?O0T�9�ఇZ ]�g� ���, �� ß� ��G ��,К� ��� ÔT�9� �© D� F 

��,Y�" =�Gd 2¾���g� :Z Кh/ �, F%� :Z J��� ��� అ�YI�� 
�%t��� అ�G�"9 Dn�:3, �Q� V� �Y3 అP" È
� Y�� �m�  �m� ]Ö� 

ÔT�9� అ�AÃ, ఇ�� �$¡ ��Í ]4�9 :!, ఇК�> P 1�" 1�" j!-%� � C��~�� 

O1 �^_�7 �K� N��:3� ఇ¯ xХr> � È
��7 -PA!, ^ì� YA, S~ 

YA, �@Ñ Y�, ఇ
 s�� ���$f  ���JE � G� ���JE  ��G �� 
I'D!� К$,� -�$� �, 

#H!� J�Jd�» అ�H.� � G���»�  ఉ�t»�  
Í��� G� ���JE  ��,�1� �� ßణ J'�� ÔhК 

ఉ�t»�  
Í��� GZ�Hî $К�  J�V�Í!� C%
P 
Í��� ఒК 09V�^� H� ��7� �'��� 

È
��� I4m�  �x� P"Q� H� È
� ���%� � ��7� �' 
YJ�% �»'К #�Í$% ��� 

V�r> �అ��]���� 4E $�XÔQ�9� అ��]��� ��X� C
$ణ ��X Hq� ¨���
G�{ 

��� ��7� �' 
YJ� D	�� YA�YVq/  Hg�"q­ అn��}
^� ��7� �' 
YJ�� 

Examples /Illustrations ���, ��×�అì6 �dZ�Z�qHO 

Additional Inputs È�� �> - ��� rO0 �$¾��^� 

Teaching Aids used ��� -J� К� 

References cited 

	 ��7� �' 
YJ -J� Y!  
Student activity planned after the 

teaching 


$�  

Activity planned outside the Class room, 

if any  

��7� �' 
YJ -J� Y! 
��^�  

Any other activity ��7� �' 
YJ -J� Y! 
��^���î� 
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P.R.R.&V.S Govt., Degree College ,vidavaluru 

                                                Teaching plan 
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic ���xÉ 
Hours Required �� 

Learning Objectives H�К$ణ� 

Previous Knowledge to be 

reminded 
0O��W��� 0�� �
^�   

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

�~9 ���R! �3�� ��� ��ణR�� 2!-�9���xÉ� 2!0 ���xÉ, 

J�Jd�� ���xÉ e>  CÍ$ �X అ���9U  8�9�9� J�Jd�� ���xÉ%� ���� �c 

5. ÖT!, ఉ�ÖT! 2!0%� �� `�К�!� Cº�К ��G!, zХG!, �� 
К�!, 
�� � К�! ���xÉ -&��r> ���, �� �» �©	К�� #
�1P Ì�" 

4�s �g�%, Î�  Î�  �b�% s��  ���xÉ� �^�¾�����xÉ 

9'J�Ò�s��e>  CÍ$�X ఉ�9� ���xÉ% ��ø అ�&!� 0O� ��l 

�W�� 0O�� U cå, �W�� | cå m1D� O�F 0O �W �$f �� ఒК 

అ�&�" �3Ã J���e>  CÍ$ �X ఉ�.�9� ఉ~|$ణG �అ��, అ�,, C��, 

అ�^� ఇ�A Ï�q ��R �అ���! అ � � yK అ�&� ఒÌdКdå ఒК 3��  

Y�R s�� �  xG�.P"Q� ��^� ��R �అ�," ఇ�A% Ï�q 
అ�$R అ ఒК 3��  Y�R C �OH» �, అ�$R ��K 3�� � Y�R 

 xG�.�"9� అZ� y^� ��R �C��" C � ��K 3�� !, �, �! ఒК 3��  

Y�R!  xG�.P"Q� ఇZ ఒК 3��  Y�R  xÌ� Hq� �W� అ�, ��K 

3�� � Y�R  xÌ� Hq� 0O� అ� అ�_O�అ�&� 0�-� �ణR అ� 

అ�_O�ఇ
 P!0 $Y! 1. ¬Y�$ � ! �2. ��^�&� � ! 3. y^�&� 

� ! 4.P!��&� � !� 

Examples /Illustrations ఉ�t�s��
��Кs� ��`� a��I¢6 �� 

Additional Inputs ��ý £��$��  
Teaching Aids used 5�H�К$ణ����� V�� �:Â/  

References cited H�К$ణ��Y� 

Student activity planned after the ���xÉ అ#�J�  
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teaching 

Activity planned outside the Class 

room, if any  

��ý అ#�J� 

Any other activity �î��¬�� ���xÉ% ���� &�^�  

 

                                                                                                                                     Signature of the Principal 

       
              
          P.R.R.&V.S Govt., Degree College ,vidavaluru 

                                                Teaching plan 
Name of the Department/Subject Telugu 

Name of the Lecturer Smt.N.Sri Devi 

Course/Group B.A/B.Com/B.Sc 

Paper First Semester 

Name of the Topic అ��Y&! 

Hours Required �� 

Learning Objectives H�К$ణ� 

Previous Knowledge to be 

reminded 

అ��Y&�� 0�� �
^�   

 

 

 

 

 

 

 

 

 

 

Topic Synopsis 

Y�� J$J'»7 �a� ]¡@�
 అ��Y&!� ‘అ��’ Ш56 �7 ‘К�’ ÍT� ]� 

‘అ��Y$�’ అM ¢�� 49U �1�9� అ��Y$��Ø �hణ� అ� అ$E �� ఇ
 Y�� 

£��&��" e�j�9�1, �a� К3�D� Q� C��Y$G! Ñq� �� Í��� 

Ш56 ��Y&!, అ&E ��Y&�� ��K $Y!� 
aÙ�:O� ~ãK ‘J$J'  

К��a$ణ�’% yK 
Í!� iodP"K� ШV6 , అ&E ��Y�c �. 

ఉab��Y&�� �Ш56 $E  �Ш� s!� 
���:K� C �&'� ��,.K, 

O��GK, 
Ш'PXK, 
~�PXKZ�qHO�I� ��Y&� 0��1 

�� D� 
�:O� 

అ��Y&%�  �� Í�r> �
 Ш56 ��Y&!, అ&E ��Y&!� 

Ш56 ��Y&! 

ШV6  => 1 �  &���К� ���  YH��7 £��&��" ]¡@�
 Ш56 ��Y&!� 

J�§��0ణ�r> � Ш� �ణ ���c ��G�G C�� �� К3��]
 Ш56 ��Y&!� ఇ
 

CO $Y!� 

అ$E  £��$�� ���  Y�� �a� 9'0�К��� ]u
 అ&E ��Y&!� అ$E � z� ШV6  

£��$�� C�� �К$� YA� అ$E  �� Í�r> � అ��Y&! అ&E ��Y&!�  

 

Examples /Illustrations Ш56 ��Y&!� అ&U ��К&! 

Additional Inputs అ��Y$ £��$��  
Teaching Aids used YH���Y$ J��� |����� V�� �:Â/  
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References cited H�К$ణ��Y� 

Student activity planned after the 

teaching 

అ��Y&�� 0�� �
^�  

Activity planned outside the Class 

room, if any  

అ��Y&�� &�^� 

Any other activity �î��4�s �g�% అ��Y&�� 0�� �
^�   

                                                                                                                                                  Signature of the Principal 

 





























































































Commissioncratc of Collegiate Education, A.P., 

Proforma for Teaching Plan 

Name oi'the Department/S ubject : Zoology 

Name oi' the Lecturer : Dr. K.R.SHANMUGAM 

Course/Group : B.Sc- B.Z.C- Telugu Medium 

Pa1m· II 
Name of the Topic Chordates. Pisces,Amphibia. reptiles. aves and 

mammals Introduction 

Hours required 6 

Learning Objectives Given 

Previous knowledge to be reminded Yes before starting the topic. ask the student~ 
about the previous information about the topic 
and then start the topic 

Topic Synopsis 1. Chordates : With VB, Lungs etc 
2. Pisces : Cal la 
1 Amphibia : Frog J. 

4. Reptiles : Naja 
5. Aves : Pistacula 
6. Mammals : Monkey 

\ 

Examples/1 llustrations Giving the handouts, so the students now how 
the topic was discussed 

Additional inputs None 

Teaching Aids used Chalk piece, Black board, and 
.. the g1v111g 

Handouts about the tooic 

References Cited 1. The Invertebrates Book by Kotpal 
Verina 

2. A.P. Academy Book 
3. Source from Internet 

Student Activity Planned after the teaching Conducted Exam 

Activity planned outside the Class room, if any None 

Any other activity None 

fl()_ 
Signa~ he Lecturer 



Commissionerate of Collegiate Education, A.P., 

Proforma for Teaching Plan 

Name or the Depar1111enl/Subject : Zoology 

Name of the Lecturer : Dr. K.R.SHANMUGAM 

Course/Group : B.Sc- B.Z.C- Telugu Medium 

Paper II 

Name of the Topic Petromyzon and Myxine, Herdmania, Fish 

heart, Pisces GC, Classification, Scales 111 

fishes 
Hours required 18 

Learning Objectives Given 

Previous knowledge to be reminded Yes before starting the topic, ask the students 
about the previous information about the topic 
and then start the topic 

Topic Synopsis I. Petromyzon and Myxine : characters 
2. Herdmimia : Structure, Metamorphosis 
3. Fish heart : Venous heart 
4. Pisces GC, Classification : FW, etc 
5. Scales in fishes Placoid. 

cycloid,ctenoid etc 

Examples/ll lustrations 
Giving the handouts, so the students now how 
the topic was discussed 

Additional inputs None 

Teaching Aids used Chalk piece, Black board, and 
.. the g1v111g 

Handouts about the topic 

Relerences Cited I. The Invertebrates Book by Kotpal 
Verma 

2. A.P. Academy Book 
3. Source from Internet 

Student Activity Planned after the teaching Conducted Exam 

Activit y planned outside the Class room , if anv Nom; 

Any other activity 
None 

j.;,12-
Sign:~ of the Lecturer 

~ . i)1U ,. . OLLEGl vs (_jUV (. C 
I 1{11. & UR. 52431 8. 

v10AVAL LORE ot 
5pSR NEL 



Commissioneratc of Collegiate Etlucation, A.P., 

Proforma for .Teaching Plan 

Name ol' the Department/Subject : Zoo lOJ.!Y 
Name or the Lecturer : Dr. K.R.SHANMUGAM 
Course/Group : 13.Sc- 13.7 .. C- TclU J.! ll Medium 
Paper I ) 
Name or the Topic Dipnoi lishes, Poi sinous and non poisonous 

snakes, Aves GC. Classification and 
respiration, flight adaptations, Mammals GC 
and classification, Mi gration in fishes and birds 

Hours required 18 

Learning Objectives Given 

Previous knowledge to be reminded Yes before starting the topic, ask the students 
about the previous information about the topic 
and then start the topic 

Topic Synopsis I. Dipnoi fishes Lung fishes- Australia. 
America and africa 
Poisinous and non poisonous snakes : Head, 
tails, scales etc 
2. Aves GC, Classification: Flying 
3. Respiration, flight adaptations 111 birds 
Double respiration-
4. Mammals GC and classification : glands. 
hari etc- Prototheria, metatheria euthereia 
5. Migration in fishes and birds: For food and . breeding 

Examples/I I I ustrations Giving the handouts, so the students now how 
the topic was discussed 

Additional inputs None 
Teaching Aids used Chalk piece, Black board, 

Handouts about the topic 
and g1v1ng the 

References Cited I. The Invertebrates Book by Kotpal 
Verma 

2. A.P. Academy Book 
3. Source rrom Internet 

Student Activity Planned after the teaching Conducted Exam 

Activity planned outside the Class room , ifan v None 
Any other activity None 

V 11-l2-
Signa¥eof the Lecturer 

., ~ -

.·. ~- ' \ , r COLLEGE ·lt & V'::.J l ,~J . l , 

' •' VIDAVALUR . 524318. 
sPSR ME\,LORE or. 



. . 
Commissionerate of Collegiate Education, A.P., 

Proforma for Teaching Plan 

Name or the Department/Subject : Zoology \ 

Name oi' the Lecturer : Dr. K.R.SHANMUGAM 

Course/Group : B.Sc- B.Z.C- Telugu Medium 

Paper II 

Name of the Topic Protheria. Metatheria and Eutheria 

Hours required 7 

Learning Objectives Given 

Previous knowledge to be reminded Yes before starting the topic , ask the students 
about the previous information about the topic 
and then start the topic 

Topic Synopsis I. Protheria : Egg laying Echidna 
2. Metatheria : Kangaroo 
3. Eutheria Placentation- Monkey. 

Human 
Exam pies/II I ustrations Giving the handouts, so the students now how 

the topic was discussed 

Additional inputs None 

Teaching Aids used Chalk piece, Black board, and giving the 
Handouts about the topic 

References Cited I. The Invertebrates Book by Kotpal 
Verma 

2. A.P. Academy Book 
. Source from Internet ). 

Student Activity Planned after the teaching Conducted Exam 

Activity planned outside the Class room, if any None 

Any other activity None 

Sig.I.#.; the Lee tu rcr 



\ 
Commissionerate of Collegiate Education, A.P., 

Proforma for Teaching Plan 

Name or the Department/Subject : Zoology 

Name of the Lecturer : Dr. K.R.SHANMUGAM 

Course/Group : B.Sc- B.Z.C- Telugu Medium 

Paper VI 

Name of the Topic Immunology, Immunity Types 

Hours required 8 

Learning Objectives 
Given 

Previous knowledge to be reminded Yes before starting the topic, ask the students 
about the previous information about the topic 
and then start the topic 

Topic Synopsis I. Immunology What IS immunology 
and immunity 

2. Immunity Types: Innate, Acquired etc 
3. Importance of Immunity etc will be 

disussed 

Examples/I 11 ustrations 
Giving the handouts, so the students now how 
the topic was discussed 

Additional inputs None 

Teaching Aids used Chalk piece, Black board, and 
.. the g1v111g 

Handouts about the topic 

References Cited I. A.P. Academy Book 
2. Source from Internet 

Student Activity Planned after the teaching 
Conducted Exam 

Activity planned outside the Class room, if any 
None 

Any othe r acti vity 
None 

Sign~ he Lecturer 

-
Vs C-ovr COLLEGE 

·11R & 1 
• 1 

' VIDAVALUR · 52431 &. - -r n"T' 



Coinmissionerate of Collegiate Education, A.P., 

Proforma for Teaching Plan 

Name or the Department/Subject : Zoology 

Name of the Lecturer : Dr. K.R.SHANMUGAM 

Course/Group : B.Sc- B.Z.C- Telugu Medium 

Paper VI 

Name of the Topic 
Immune cell types, Organs of Immune system 

Hours required 
11 

Learning Objectives 
Given 

Previous knowledge to be reminded 
Yes before starting the topic, ask the students 
about the previous information about the topic 
and then start the topic 

Topic Synopsis 
I. Immune cell types : Beta cells, t-

lympocytes, WBC etc 
2. Organs of Immune system : Spleen. 

Bone marrow etc 

Examples/l l lustrations 
Giving the handouts, so the students now how 
the tooic was discussed 

Additional inputs 
None 

Teaching Aids used 
Chalk piece, Black board, and giving the 

Handouts about the topic 

References Cited I. A.P. Academy Book 
2. Source from Internet 

Student Activity Planned after the teaching 
Conducted Exam 

Activity planned outside the Class room, if any 
None . 

. None 
Any other activity 

;.;-0--
Signat~ the Lecturer 



Commissionerate of Collegiate Education, A.P., 

Proforma for Teaching Plan 

Name. of the Department/Subject : Zoology 

Name of the Lecturer : Dr. K.R.SHANMUGAM 

Course/Group : B.Sc- B.Z.C- Telugu Medium 

Paper VI 

Name of the Topic Immunology, Antigen, antibodies 

Hours required 10 

Learning Objectives Gi ven 

Previous knowledge to be reminded Yes before starting the topic, ask the students 
about the previous information about the topic 
and then start the topic 

Topic Synopsis I. Immunology What IS 

immunology and immunity 
2. Antigen : Types, Properties, 

functions etc 
3. Antibody Types, 

Properties, functions etc 
4. Importance of Immunity etc 

will be discussed 

Examples/11 lustrations Giving the handouts, so the students now how 
the topic was discussed 

Additional inputs None 

Teaching Aids used Chalk piece, Black board, and giving the 
Handouts about the topic 

References Cited 
I. A.P. Academy Book 
2. Source from Internet 

Student Activity Planned after the teaching Conducted Exam 

Activity planned outside the Class room, if 
any 
Any other activity 

PRIN CIP!~L 

l 'HR & VS GOVT. COLLEGE 
VIDAVALUR · 524318.. 
SPSR NEt.LORE Dt 

None 

None 

Signat~ he Lecturer 



Commissionerate of Collegiate Education, A.P. PRR& VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 
Name of the Topic 

mplm eorg 
95 

Hours required 

Learning Objectives 

Previous knowledge to be reminded 

Topic Synopsis Ttt Fagor 
SnPl e 3all 

sfahcm 

d ol& rady AL A Anbanlammen
En 

Analhsis 

shs n Sonpl. Srvt 
spurbicsn heolhahe 

wenale i9h yoltam-d 
fuker no Fan at all 

SE 

Examples/lllustrations 
oia ndia Com 

Additional inputs 

Teaching Aids used 
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References cited 

Student Activity planned after the teaching

Activity planned outside the Class room, if any 

Any other activity 

DaSv 

C Lecturer Department I/C Principal 



Commissionerate of Collegiate Education, A.P. 

PRR&VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 

Smble Kondom SamplM- 
Hours required 

Learning Objectives

2foan. Sanpla 
SamleJja- 

Previous knowledge to be reminded 

Topic Synopsis Shash- 

Ect):Y V ECG-eG) 

Y) 
Sam uman EJe F) 1)) Ec)ak) 

pese 
tr 

n 

E y; ?¥) noo 

NCRA 

Examples/llustrations Sam ple Sv 
Additional inputs Mca 

Blau fondClulats 
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om eebon Pelatd 

Teaching Aids used 

References cited 

Student Activity planned after the teaching 

Activity planned outside the Class room, if any 

Any other activity 

L&eurer Department I/C Prihcipal 



Commissionerate of Collegiate Education, A.P. 
PRR&VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 

Stnbe Kntom Sewt Plrg 
Hours required 

Leaning Objectives 

4Heo enay 
Previous knowledge to be reminded 

Samlg Samy 
Tope Synogpais )°Ys 

( MX 
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Examples/llustrations Soagsbicd {kavdonanpl 
Additional inputs 
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MAL Yevchm 

Rleke-o-tytobic_ 

References cited 

Student Activity planned after the teaching 

Activity planned outside the Class room, if any 

Any other activity 

Lecturer Department I/C Frincipal 



Commissionerate of Collegiate Education, A.P. 
PRR&VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 

SJkemahSalm 
Hours required 

Leaming Objectives 

Previous knowledge to be reminded 
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Additional inputs MCa 

Teaching Aids used Blac Boccd aluderw 
Aplitd sbshta 

References cited 

Student Activity planned after the teaching 

Activity planned outside the Class room, if any 

Any other activity 

Lecturer Department 1/C Principal 



Commissionerate of Collegiate Education, A.P. 

PRR&VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 
Analydyvanane 

Hours required 

Leaning Objectives 

Previous knowledge to be reminded 

Jestor Siinkcane 
Topic Synopsis ANOVA The 
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SssS-RSS-cSsS 
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As peplcm Examples/llustrations 

Additional inputs 

Teaching Aids used 

Caleclalas Bade bad 
And slehdhy References cited 

Student Activity planned after the teaching 

on plemy 
Activity planned outside the Class room, if any dekL +o topt 

MoN 

Any other activity 

Leoeirer Department 1/C Prncipal 



Commissionerate of Collegiate Education, A.P. 
PRR& VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 

Hours required 

eaming Objectives 

revious knowledge to be reminded 
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Examples/llustrations 

Additional inputs 
NCQ 

Teaching Aids used 

elac Loadcalualy 
AphkisLbak References cited 

Student Activity planned after the teaching 

Activity planned outside the Class room, if any 

Any other activity 

Lecturer Départment I/C PHincipal 



Commissionerate of Collegiate Education, A.P. 
PRR&VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 

Hours required 

Leaming Objectives 

Previous knowledge to be reminded 

AA pae 
Topic Synopsis mun ov þe 
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Additional inputs 

NC& 
Teaching Aids used 

Blac Bodd adcaldek 
ApPltd tehshy 

Does aeblemo dekd h 

References cited 

Student Activity planned after the teaching 

Activity planned outside the Class room, if any 

Any other activity 

Lectyf Department /C Principal 



Commissionerate of Collegiate Education, A.P. 
PRR&VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic 

Acceplanuapliy plaa 
Hours required 

Learning Objectives 

Previous knowledge to be reminded 

SRC 
Topic Synopsis TD Sywyeliy laud leaL 
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Examples/llustrations 

Additional inputs 

Teaching Aids used 

Bla Goa 
References cited 

APYlid Ckdnhy 
Student Activity planned after the teaching 

Activity planned outside the Class room, if any 

Any other activity 

Lecturer Department I/C Pncipal 



Commissionerate of Collegiate Education, A.P. 

PRR& VS Government College, Vidavalur, SPSR Nellore Dist 

Teaching Plan 

Name of the Topic kunpliay lao 
Hours required 
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fitptonu Jomly 

Learning Objectives 
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References cited 
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Lecifer Depaftment I/C Principall 



Commissionerate of Collegiate Education, A.P. PRR& VS Government College, Vidavalur, SPSR Nellore Dist 
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Lectuper Depaynent 1/C Principal 
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BOTANY 
P.SUDHAKAR 

Name of the Department/Subject 

Name of the Lecturer 

Course/Group BZC 

Paper 
Name of the Topic 

Cell Blology, Genetics and Plant breeding 

Cell theory and prokaryotic and eukaryotic cell 

Hours Requlred 
Learning ObJectlves 

Previous Knowledge to be reminded 

Examples/llustratlons 
Additional Inputs 
Teaching Aids Used 

References Cited 

Distinguish prokaryotic and eukaryotic cells 
Whittaker flve kingdom classification. 
Archaebacterla , BGA 

Animal cell 
Black board, laptop, ppt 

1.Telugu Akademi - Botany 

2. Cell biology by C.B. Power 
Student Activity Planned after teaching Interaction, quiz, student seminars 

Activities planned outside the class 

Any other activity 
Nil 
Nil 

Synopsis 
Cell theory: proposed by schleiden and schwann 

1. All organisms are made up of cells 

2. All metabolic activities takes place in cells 

3. Cells do not form spontaneously. 
4. Cells are formed from preexisting cells. 

Prokaryotic cell: 
1. Well defined nucleus and membrane bound cell organelle absent. 

2. Cell wall: made by peptidoglycan and mucoplymers. 

3. Cell membrane: mesosomes are respiratory structures and helpin binary fission. 

4. 70s ribosomes are present. Organized into polysomes. 

5. Naked DNA is present at nucleoid region. 
6. Plasmid is self-replicative additional DNA 

7. Flagella do not show 9+2 arrangement. 

8. Sex pili help in conjugation. 

9. Histones are absent. 

Example: Bacteria, Cyanobacteria 
Eukaryotic cell: 

1. Well defined nucleus and membrane bound cell organelle are present. 
2. Cell wall in plant cell made by cellulose and other substances and in fungi it is made by 

chitin. In animal cell no cell wall is absent. 

3. Cell organelle 
a) Chloroplast: b}Mitochondria 
c)Endoplasmic reticulum: d) Golgi apparatus: 

e) Vacuole: f) Ribosomes: g) peroxysomes: h) glyoxysomes: i) cytoskeleton: 

)Flagella if present shoe 9+2 arrangement 

Signature of thè Lecturer Signature of the Principal 



Name of the Department/Subject BOTANY 

P.SUDHAKAR Name of the Lecturer 

Course/Group BZC 

Cell Biology, Genetics and Plant breeding Paper 
Name of the Topic Ultra structure and functions of cell wall 

Hours Required 
Learning Objectives 

Previous Knowledge to be reminded 
Examples/llustrations 

Additional Inputs 
Teaching Aids Used 

References Cited 

Distinguish cell wall of different cells 
Whittaker five kingdom classification. 
Archaebacteria, BGA 

Bacterial and fungal cell wall 
Black board, laptop, ppt 
1.Telugu Akademi - Botany 

2. Cell biology by C.B. Power 
Interaction, quiz, student seminars 

Drawing cell wall structure. 
Student Activity Planned after teaching 

Activities planned outside the class 

Nil Any other activity 
Synopsis 

Cell wall is outer most protective layer in plants but absent in animals. 

Cell wall synthesized by protoplasm. 

Cell wall structure: 

1. Middle lamella: cement layer, made up of calcium and magnesium pectates. 

2. 

3. Primary cell wall: cellulose, hemicellulose, pectin and other polysaccharides. Elastic in 

nature. 

4. Secondary cell wall: present in mature cells. Made up of lignin, suberin, pectin, tannins, 

wax etc. it has $1, S2, S3 layers. 

Growth of cell wall: 

1. Intussusception: micro fibrils filling the blanks of existing cell wall. Surface area increased. 

2. Opposition: micro fibrils deposit on surface of existing cell wall. Thickness of wall increased. 

Pits 
1. Primary pits: present in primary wall. Allow plasmadesmata through them. 

2. Secondary pits: present in secondary wal. These are two types 

a) Simple pits: 

b) Bordered pits: 

Functions: 
1. Provide shape and protection. 

2. Mechanical support to cell 

B. & 
Signatùre of the Principal 

Signature of the Lecturer 



Name of the Department/Subject BOTANY 

Name of the Lecturer P.SUDHAKAR 

Course/Group BZC 
Cell Biology, Genetics and Plant breeding 

Structure and function of cell membrane 
Paper 

Name of the Topic 

Hours Required 3 

Distinguish prokaryotic and eukaryotic cells 

Whittaker five kingdom classification. 
Archaebacteria , BGA, plant and animal cell. 

Nil 
Black board, laptop, pPpt 
1.Telugu Akademi - Botany 

2. Cell biology by C.B. Power 
Interaction, quiz , student seminars 

Learning Objectives 
Previous Knowledge to be reminded 

Examples/1llustrations 
Additional Inputs 

Teaching Aids Used 

References Cited 

Student Activity Planned after teaching 
Activities planned outside the class 

Any other activity 
Synopsis 

Nil 
Nil 

The membrane surrounding cytoplasm in all cells is called plasma membrane. 

It is made up proteins and lipids. 

Chemistry of membrane: 

1. Made up of proteins and lipids. Present in 1:0.8 to 1: 4. 75 A in thickness. 

2. Lipids: are phospholipids, glycolipids and sterols. 

3. Phospholipids are bipolar in nature having hydrophilic head made by phosphate and 

hydrophobic tail made by fatty acids. 

4. Phospholipids are lecithin, choline and cephalin. 

5. Glycolipids have sugar, fatty acids and spingosine. 

6. Sterols are present in animal cells. 

7. Proteins:3 types 1. Structural 2. Functional- enzymes 3. Carrier proteins. 

Based on position 1. Extrinsic and 2. Intrinsic proteins. 

Ultra structure of plasma membrane- models: 

1. Lipid bilayer model: proposed by Gorter and Grendel.

2. Daveson- Daniel model: 

3. Unit membrane model: proposed by Robertson. 

4. Fluid-mosai model:proposed by Singer and Nicolson. 

5. Micellar model: proposed by Hoffmann and Hilleir. 

Functions: 

1. compartmentalization 

2. Selectively permeable. 
3. Transport mechanism. 

4. Responding stimuli. 

5. Co-ordination. 

3 & 
Signature of the Principal 

Signature of the Lecturer 



Name of the Department/Subject BOTANY 

Name of the Lecturer P.SUDHAKAR 
Course/Group 8ZC 

Cell Biology, Genetics and Plant breeding 

Chromosomes 
Paper 

Name of the Toplc 

Hours Requlred 
Learning Objectives 

Previous Knowledge to be reminded 

Examples/llustrations 

4 
Distinguish prokaryotic and eukaryotic cells 
Whittaker five kingdom classification. 
Archaebacteria, BGA 
Animal cel
Black board, laptop, ppt 
1.Telugu Akademi - Botany 

2. Cell biology by C.B. Power 

3. Genetics by B.D. Singh 

4 Introduction to plant plant breeding by Chaudary 
Interaction, quiz , student seminars 

Nil 

Additional Inputs 
Teaching Aids Used 

References Cited 

Student Activity Planned after teaching 

Activities planned outside the class 
Any other activity 

Synopsis 

Nil 

1. Morphology: 
a) Hereditary vehicles. 

b) Discovered by Hofmeister in Tradescantia. 

)Haploid-1 genome, diploid-2 genomes, triploid- 3 genomes and so on. 

d) Chromosome covered by pellicle. 

e) Centromere or primary constriction: kinetochore 

f) Monocentric, dicentric, polycentric and acentric. 

8)Metacentric, sub-metacentric, acrocentric and telocentric 

h) Secondary constriction: Has genes of RNA production. 

i)Satellite: knob like structure after secondary constriction. 

jTelomere: terminal part of chromosome and provide polarity to chromosome. 

2. Organization DNA in a chromosome - Nucleosome concept: 

a) Chromatin has 60% of proteins, 35% DNA and 5% RNA. 

Proteins are histones. 

c)Electron microscopic structure shows beaded like structures called nucleosomes. 

d) Nucleosome has core and DNA 

e Histones are H1,H2,H3 and H4. Two copies of H2A, H2B, H3 and H4 form core 

(octamer) and H1 present in linker DNA. 

fDNA coils by 2 turns around core and measures 146bp. 

8)Between nucleosomes linker DNA of 54bp is present. 

3. Euchromatin and heterochromatin: 

a) Euchromatin is uncondensed light coloured and active DNA. 

b) Heterochromatin is condensed thick coloured and inactive DNA. 

Signature of the Lecturer Signature of the Principal 



Name of the Department/Subject BOTANY 

Name of the Lecturer P. SUDHAKAR 

Course/Group BZC 

Paper 
Name of the Topic 

Cell Biology, Genetics and Plant breeding 

DNA as genetic material. 

Hours Required 4 
Distinguish prokaryotic and eukaryotic cells 

Whittaker five kingdom dassification. 
Archaebacteria, BGA 

Animal cel 
Black board, laptop, ppt 
1.Telugu Akademi - Botany 

2. Cell biology by C.B. Power 
Interaction, quiz, student seminars 

To prepare DNA models. 

Nil 

Learning Objectives 

Previous Knowledge to be reminded 

Examples/llustrations 

Additional Inputs 
Teaching Aids Used 

References Cited 

Student Activity Planned after teaching 

Activities planned outside the class 

Any other activity 
Synopsis 

Griffith Experiment & Transforming Principle 

Frederick Griffith experiments were conducted with Streptococcus pneumoniae. 

Two forms of bacteria 1. S- Strain with capsule and 2. R-Strain without capsule. 

Experiment: Griffith injected both S and R strains to mice. The one which was infected with the S 

strain developed pneumonia and died while that infected with the R strain stayed alive. 

In the second stage, Griffith heat-killed the S strain bacteria and injected into mice, but the mice 

stayed alive. 

Then, he mixed the heat-killed S and live R strains. This mixture was injected into mice and they 

died. In addition, he found living S strain bacteria in dead mice. 

Conclusion: Based on the observation, Griffith concluded that R strain bacteria had been 

transformed by S strain bacteria. The R strain inherited some 'transforming principle' from the 

heat-killed S strain bacteria. 

DNA as Genetic Material 

Griffith failed to explain the biochemistry of genetic material. A group of scientists, Oswald Avery, 

MacLeod and McCarty continued the Griffith experiment in search of biochemical nature of the 

hereditary material and found DNA as genetic material. 

Avery and his team extracted and purified proteins, DNA, RNA and other biomolecules from the 

heat-killed S strain bacteria and by using proteases and RNases found that they didn't 

inhibit transformation but DNase did. They concluded DNA as genetic material. 

Hershey-Chase Experiment 
Hershey-Chase experiment was performed in 1952 to further confirm that DNA was the genetic 

material. They experimented with Bacteriophages 

Bacteriophages were grown in two different mediums. 



| Some bacteriophages were grown in radioactlve phosphorus medium. It was found that these 

Bacteriophages came up with radioactive DNA 

Some bacteriophages were grown in radioactive sulfur medium. It was found that these 

Bacteriophages with radioactive protein. 

Radioactve DNA Redioactive protein 

N NA 

Bacteriophages with Radioactive DNA were brought in contact with bacteria 

Bacteria got infected 

Agitated in a blender to separate phage particles from bacterial cells 

Centrifugation leaves Phage particles as supernatant 

Bacterial cells were found to be radioactive 

No radioactivity was detected in the phage particles 

Bacteriophages with Radioactive protein were brought in contact with bacteria 

Bacteria got infected 

Agitated in a blender to separate phage particles from bacterial cells 

Centrifugation leaves Phage particles as supernatant 

Phage particles were found to be radioactive 

No radioactivity was detected in the bacterial cells 

It was therefore concluded that it was not the proteins, rather DNA which entered into the 

bacteria. Therefore, DNA causes the replication of viruses inside the bacteria. 

DNA was thus proved to be the genetic material. 

. 
Signature of the Lecturer Signature of the Principal 



Name of the Department/Subject BOTANY 
Name of the Lecturer P.SUDHAKAR 

Course/Group BZC 
Cell Biology, Genetics and Plant breeding 

DNA structure 
Paper 

Name of the Topic 

Hours Required 2 

Distinguish prokaryotic and eukaryotic cells 

Biomolecules. 
Nitrogen bases, pentose 

Monosaccharaides. 
Black board, laptop, ppt 

1.Telugu Akademi - Botany 

2. Cell bioloEy by C.B. Power 

Learning Objectlves 

Previous Knowledge to be reminded 

Examples/llustrations 
Additional Inputs 

Teaching Aids Used 

References Cited 

Student Activity Planned after teaching Interaction, quiz, student seminars 
Activities planned outside the class To prepare DNA models. 

Any other activity Nil 

Synopsis 

The DNA is a polymer of nucleotides. A nucleotide is made up nitrogen base, pentose sugar and 

phosphate group. Nitrogen base and pentose (deoxy-ribose) bound by glucosidic bond to form 

nucleoside which further bound to phosphate by phosphoester bond to form nucleotide. 

The DNA molecule consists of 4 nitrogen bases, namely adenine (A), thymine (T), cytosine (C) and 

Guanine (G) which ultimately forms the structure of a nucleotide. 

The A and G are purines and the C and T are pyrimidines. 

Nucleotides connected by phosphodiester bonds to a DNA strand. 

The two strands of DNA run in opposite directions. These strands are held together by the hydrogen 

bond that is present between the two complementary bases. The strands are helically twisted, where 

each strand forms a right-handed coil and ten nucleotides make up a single turn. 

The pitch of each helix is 3.4 nm. Hence, the distance between two consecutive base pairs (i.e., 

hydrogen-bonded bases of the opposite strands) is 0.34 nm. 

The DNA coils up, forming chromosomes, and each chromosome has a single molecule of DNA in it. 

Overall, human beings have around twenty-three pairs of chromosomes in the nucleus of cells. DNA 

also plays an essential role in the process of cell division. 

Chargaff's Rule 

Erwin Chargaff, a biochemist, discovered that the number of nitrogenous bases in the DNA was 

present in equal quantities. The amount of A is equal to T, whereas the amount of Cis equal toG. 

A=T; C-G 

In all organisms should have a 1:1 ratio of purine and pyrimidine bases. 

Signatureof the Lecturer Signature of the Principal 


