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FOREWORD 

       

 Excellence and perfection has always been the hallmark of Kendriya Vidyalaya 

Sangathan in all its activities.  In academics, year after year, KVS has been showing 

improved performance in CBSE Examinations, thanks to the consistent and committed efforts 

of the loyal KVS employees, the teachers, Principals and officials collectively.  Every year 

begins with a new strategic academic planning, carefully calibrated to achieve the targeted 

results.  In line with the holistic plan of KVS, ZIET Mysore took the initiative to organize a 

3-day Strategic Action Plan Workshop from 15
th

 to 17
th

 July, 2014, in the subjects of Physics, 

Chemistry, Mathematics, Biology and Economics to produce Support Materials for students 

as well as teachers so that the teaching and learning process is significantly strengthened and 

made effective and efficient. 

 For the purpose of the Workshop, each of the four Regions namely Bengaluru, 

Chennai, Ernakulam and Hyderabad was requested to sponsor two highly competent and 

resourceful Postgraduate Teachers in each of the above mentioned subjects.  Further, in order 

to guide and monitor their work, five Principals with the respective subject background were 

invited to function as Associate Course Directors: 

1. Mr. E. Krishna Murthy, K.V. NFC Nagar, (Mathematics) 

2. Mr. M. Krishna Mohan, KV CRPF Hyderabad(Economics) 

3. Mr. R. Sankar, KV No.2 Uppal, Hyderabad (Biology) 

4. Dr. (Mrs.) S. Nalayini, K.V. Kanjikode (Physics) 

5. Mr. T. Prabhudas, K.V. Malleswaram (Chemistry) 

In addition to the above, Mrs. V. Meenakshi, Assistant Commissioner, KVS, Regional 

Office, Ernakulam willingly agreed to support our endeavor in the capacity of the Course 

Director to oversee the workshop activities. 

The Workshop was aimed at creating such support materials that both the teachers 

and the students could rely upon them for complementing the efforts of each other to come 

out with flying colours in the CBSE Examinations.  Accordingly, it was decided that the 

components of the package for each subject would be  : 

(1) Chapter-wise concept Map. 

(2) Three levels of topic-wise questions. 

(3) Tips and Techniques for teaching/learning each chapter. 

(4) Students’ common errors, un-attempted questions and their remediation. 



(5) Reviewed Support Materials of the previous year. 

In order to ensure that the participants come well-prepared for the Workshop, the 

topics/chapters were distributed among them well in advance.  During the Workshop the 

materials prepared by each participant were thoroughly reviewed by their co-participantS and 

necessary rectification of deficiencies was carried out then and there, followed by 

consolidation of all the materials into comprehensive study package. 

Since, so many brilliant minds have worked together in the making of this study 

package, it is hoped that every user- be it a teacher or a student – will find it extremely useful 

and get greatly benefitted by it. 

I am deeply indebted to the Course Director, Smt. V. Meenakshi, the Associate 

Course Directors viz., Mr. E. Krishna Murthy, Mr. M. Krishna Mohan, Mr. R. Sankar,  

Dr.(Mrs.) S. Nalayani and Mr. T. Prabhudas and also all participants for their significant 

contribution for making the workshop highly successful, achieving the desired goal.  I am 

also greatly thankful to Mr. M. Reddenna, PGT [Geog](Course Coordinator) and Mr. V.L. 

Vernekar, Librarian and other staff members of ZIET Mysore for extending their valuable 

support for the success of the Workshop. 

 

( S. SELVARAJ ) 

DIRECTOR 

Mysore 

17.07.2014 
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Three Day workshop on Strategic planning for achieving quality 

results in BIOLOGY 

 

 

KVS, Zonal Institute of Education and Training, Mysore organized 3 Day Workshop on 

‘Strategic Planning for Achieving Quality Results in Biology’ for Bangalore, Chennai, 

Hyderabad, & Ernakulum Regions from 15th July to 17th July 2014. 

The Eight Post Graduate Teachers in Biology from four regions were allotted one or two topics 

from Class XII syllabus to prepare concrete and objective Action Plan under the heads:   

1. Concept mapping 2. Three levels of graded exercises 

3. Value based questions 4. Error Analysis and remediation 

5. Tips and Techniques in Teaching 

Learning process 

6. Fine-tuning of study material supplied in 

2013-14. 

 

As per the given templates and instructions, each member elaborately prepared the action plan 

under six heads and presented it for review and suggestions and accordingly the plan was 

strengthened and modified to prepare the package.  

 

The participants shared their rich and potential inputs in the forms of   varied experiences, skills 

and techniques in dealing with different difficult concepts and content areas and contributed 

greatly to the collaborative learning and capacity building for teaching Mathematics with quality 

result in focus. 

 

I wish to place on record my sincere appreciation to the Associate Course Director Mr.R Sankar, 

Principal, K.V.No2.Uppal, Hyderabad, the Resource Persons,the Course Coordinator Mr.M 

Reddenna, PGT (Geo)ZIET Mysore and the members of faculty for their wholehearted 

participation and contribution to this programme. 

I thank Mr. S Selvaraj, Director KVS, ZIET, Mysore for giving me an opportunity to be a part of 

this programme and contribute at my best to the noble cause of strengthening School Education. 

My best wishes to all Post Graduate Teachers in Biology of Bangalore, Chennai, Ernakulam, 

Hyderabad Regions for very focused classroom transactions using this Resource Material 

(available 

 at www.zietmysore.org) to bring in quality and quantity results in the Class XII  Board 

Examinations 2015. 
 

 

Mrs.V Meenakshi 
Assistant Commissioner 

Ernakulum Region 

 

 

 

“Our goals can only be reached through a vehicle of a plan, in which we must fervently believe, and 

upon which we must vigorously act.  There is no other route to success” 

                                        -Pablo Picasso 

http://www.zietmysore.org/


 FOREWORD 

 

Quest for quality has always been the constant endeavor of KVS which has lived up to the 

expectations of all the stakeholders across the country for more than five decades. 

Evolving the a suitable resource material with all the essential ingredients compatible to 

the differential learning needs of class XII students, is  indeed a  major concern and a 

challenge. 

I am sure the support material evolved, has, to a large extent addressed these concerns 

especially in the context of slow , average and bright students and therefore designed 

comprehensive. 

Due care is taken in giving adequate weightage to the  specifics of the subject such as 

diagrams, key scientific words, flow charts, etc., which form the back bone to the teaching 

and learning   in Biology. 

I am sure, the resource material evolved would be of immense use to teachers and students 

and wish the same could be made available to all KVs across the country. 

I express my sincere thanks to all the Resource Persons for working marathon to achieve 

the task assigned, in time and their valuable contributions especially through the 

brainstorming sessions, in giving shape to the resource material. 

I also thank KVS for providing a good opportunity of collaborative learning. 

R. SANKAR 

ASSOCIATE COURSE DIRECTOR  

& PRINCIPAL 

KV.2, UPPAL 

HYDERABAD REGION 
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3 DAY WORKSHOP ON STRATEGIC PLANNING FOR ACHIEVING QUALITY RESULT IN 

 PHYSICS, MATHEMATICS, BIOLOGY, CHEMISTRY, & ECONOMICS 

15/7/14 TO 17/7/14 

TIME TABLE 

Date/Da

y 

Session-1 

(09.00-11.00AM) 

Session-2 

(11.15 -01.PM) 

Session-3 

(02.00-

03.30PM) 

Session-4 

(3.45-

05.30PM) 

15/7/14 

Tuesday 

Inaugurati

on 

Insight into 

VUE & 

concept 

mapping 

Presentatio

n of 

Concept 

Mapping 

Strategic 

action 

plan to 

achieve 

quality 

result 

Review of 

study 

material 

Presentation 

of fine-tuned 

material 

16/7/14 

Wednes

day 

Preparatio

n of Value 

based 

Questions 

Preparatio

n of 3 

levels of 

Question 

Papers 

Preparation 

of 3 levels 

of 

Questions 

Preparati

on of 3 

levels of 

Questions 

Presentati

on of 3-

level 

Questions 

Error Analysis 

and 

remediation. 

un attempted 

questions in 

tests and 

examinations 

17/7/14 

Thursda

y 

Tips and 

techniques 

(chapter 

wise)in 

teaching 

learning 

process 

Presentatio

n of tips 

and 

technique 

Subject wise 

specific 

Issues 

Consolida

tion of 

Material 

Consolidati

on of 

Material 

Valedictory 

function 

   11.00-11.15 

Tea break 

1.00-2.00  

Lunch 

Break 

3.30.-3.45 

Tea Break 

 

 



KENDRIYA VIDYALAYA SANGATHAN 
ZONAL INSTITUTE OF EDUCATION AND TRAINING, MYSORE 

LIST OF RESOURCE PERSONS (PGT.BIOLOGY) 
S.N

O 

NAME OF THE  

RESOURCE PERSON 

 

 NAME OF THE KV  

 

REGION 

 

E-MAIL ID 

CONTACT 

NUMBER 

1 MR.M.T.RAJU AFS.BEGUMPET HYDERABAD mtrajuhyderabad@gmail.com 09652680800 

2 Dr.K.V.R. PRASAD NTPC.RAMAGUMDAM HYDERABAD kvrprasadbio@rediffmail.com 08985051968 

3 MR.D.B. PATNAIK MG.RAILWAY COLONY BANGALORE dabbiru.bharath@gmail.com 08971240593 

4 MRS.G.K.VINAYAGAM KV.NO.2.BELGAUM BANGALORE vgayatri3@gmail.com 09448120612 

5 MRS.C.K. VEDAPATHI IIT.CHENNAI CHENNAI Ved.kviitc@gmail.com 09841583882 

6 MRS.DAISY 

.A.DEVAKUMAR 
MINAMBAKKAM CHENNAI daisy.devakumar@gmail.com 09840764240 

7 MRS. MARY V CHERIAN SAP.PEROORKADA ERNAKULAM  maryvcherian@yahoo.co.in 09447107895 

8 MRS. SUJATHA M. 

PODUVAL 

KELTRON NAGAR 

KANNUR 
ERNAKULAM sujathampoduval@gmail.com 09446494503 

mailto:mtrajuhyderabad@gmail.com
mailto:vgayatri3@gmail.com
mailto:Ved.kviitc@gmail.com
mailto:maryvcherian@yahoo.co.in
mailto:sujathampoduval@gmail.com


Strategic Action Plan  to achieve quality results in class XII 
(Biology) 

 

 To improve the quality of results it is necessary to bring up the 

performance of the low and average scorers and  boost  the 

confidence of the  high scorers ,through a series of steps to be 

taken, both during the preparatory stage and during the 

examinations as well .It includes - 

For  Low Scorers: 

 Prepare a home time table under the teacher’s supervision  

 Provide individual attention beyond school hours to promote 

active learning even at home . 

 Focus on  units 6,8,&10 carrying weightage of 42 marks, for 

complete and comprehensive revision . 

 Make a target to teach  2 or 3 concepts a day and follow it  up with 

weekly slip tests . 

 Practise the following diagrams  and flow charts;  

  2.5- enlarged view of pollen grain 

 2.7(d)-Anatropous ovule 

 2.8 c-mature embryo sac 

 2.13 b-stages of embryo development 

 2.14-typical dicot, monocot embryo 

 3.3b-Human female reproductive system 

 3.6-human sperm 



 3.7-human ovary section 

 3.8-spermatogenesis & oogenesis 

 3.9-menstrual cycle 

 3.11-transport of embryo through fallopian tube 

 6.4a-nucleosome 

 6.8-DNA replication 

 6.9-transcription unit 

 6.14-lac operon 

 7.1-Millers experiment 

 8.1- life cycle of Plasmodium 

 8.4-Antibody molecule 

 8.6-Life cycle of HIV 

 10.8-Biogas plant 

 11.2-rDNA technology 

 11.6-PCR 

 11.7-Bioreactor 

 13.3-organismic response representation 

 13.4-human age pyramids 

 13.5-growth curves 

 14.4-ecological pyramids 

 14.5-Primary succession 

 14.6-carbon cycle 

 16.7-greenhouse gases 



 Provide a copy of previous years question papers along with the 

scoring key to familiarise the student with the CBSE question 

pattern. 

 Encourage the use of flow charts and diagrammatic 

representations while presenting answers. 

 Connect Investigatory projects to the key textual concepts or 

those which necessitate the use of computers . 

For Average Scorers: 

 Explain the meanings of scientific words  by splitting the words 

sensibly and meaningfully so as to help in easy understanding 

and recall. 

 Make use of easy abbreviations or associative words/songs etc 

to remember key processes /concepts. 

 Encourage answering/attempting of all the questions  in the 

question paper during exams. 

 Convince the student that, the use of 

diagrams/representations/flow charts is the easiest and best 

way of presenting   answers in Biology. 

  Insist on identification   of general values pertaining to the 

topic, to be given as answers for Value-based questions. 

 Emphasise on the effective use of cooling time (15 min)at the 

start of the exams for framing answers in the mind and deciding 

on the optional questions to be answered. 

 Provide revision in difficult topics. 



 Encourage paired learning. 

For High Scorers: 

 Give sufficient HOTS as practice questions. 

 Encourage them to develop their own question bank while 

studying the unit/concept by reading the text in detail. 

 Give practice in writing ,  accurate & qualitative answers with 

properly framed sentences, underlining key words, 

supplementing through diagrams, for best presentation of 

answers. 

 Encourage reading of questions by splitting the phrases and 

grasping the core concept being tested, without ignoring any of 

the sub-part of  questions also. 

 Promote answering sub-part of the  questions in separate 

paragraphs rather than all together as one . 

 Familiarise the students with the design of the question paper , 

unit wise weightage of marks, types of questions and use of key 

words in their answers. 

 Show the  sample of the model answer paper of the toppers in 

the subject as displayed in the CBSE website. 

 Encourage collaborative learning 

 

 

****************************************************** 



 

 

 

 

 

 RESOURCE MATERIAL 

BIOLOGY 

CLASS-XII 

2014-15 

 



CHAPTER No.1 
REPRODUCTION IN ORGANISMS 

INTRODUCTION 

 The period from birth to the natural death of an organism represent, its life span. 

 Reproduction is a biological process in which an organism gives rise to young 

ones. It enables the continuities of the species.  

 

Reproduction  

a) Asexual  

b) Sexual 

ASEXUAL  REPRODUCTION                    SEXUAL REPRODUCTION 

1) Without involvement of gametes. 1)With involvement of gametes 

2)Single individual 2)One or two parents 

3)Progeny is morphologically and 

genetically identical  

3) Differ from each other 

 

                                                            ASEXUAL REPRODUCTION 

 

Binary fission        Budding                       Zoospores                Conidia                Gemmule 

Ex: Amoeba          Ex: Yeast                      Ex: Fungi           Ex: Penicillium           Ex:Sponges 

 

 

          PLANTS – VEGETATIVE PART 

 

 

Runner     Rhizome    Sucker          Tuber       Offset          Bulb            Bulbil    Leaf bud 



SEXUAL REPRODUCTION 

Juvenile Phase in Animals  

Vegetative Phase in Plants 

Plants – Reproductive phase (Flowering) 

Annual and biennial – Vegetative and Reproductive phases are distinct. 

Animals        -                             Reproductive phase 

Egg laying animals   -              Birds 

Placental animals -                      Non-primates- OestrousCycle(Seasonal Breeders) 

Primates-                                      Menstrual cycle(Continuous Breeders) 

 

EVENTS IN SEXUAL REPRODUCTION 

 

 

Pre- Fertilization Fertilization Post - fertilization 

1) Gametogenesis 

2) Gamete Transfer 

 

                                                             FORMATION OF GAMETES     

 

 

Homogametes (Isogametes)                                                                          Heterogametes 

Similar Gametes                                                                                     Dissimilar Gametes     

Ex: Cladophora 

        Male           Female                                                                                                      

                                                                                              Antherozoid or sperm       Egg or ova 



  

PLANTS 

 

 

                         Bisexual                            Unisexual 

                Sex organs on the same Plant                                    Sex organs on different plants 

      Homothallic or Monoecious                                                       Heterothallic or Dioecious 

 

 

 

FLOWERS 

 

 Male flowers Female  flowers 

  

 

                              Staminate                                                                             Pistillate 

ANIMALS 

 

  

 Bisexual (hermaphrodites)                                                     Unisexual 

                       Both the sex organs in the same animal                            Male or female 

                       Ex: Earth worms, sponges,                                           Ex: Cockroach 

                       Tape worm, leeches 

 

                                                       



 Cell division during gamete formation 

 

Gametes -always Haploid 

 

 Haploid (n) ------------ Mitosis---------- >Gametes      

 

Parent 

 

 Diploid (2n) ------------Meiosis ---------- >Gametes 

 

Gametes Transfer 

 

Male Gametes                                                           Female Gametes          

Motile Stationary 

Fungi, algae – Both are motile  

Algae, Bryophytes,Pteridophytes – Water is the medium for transfer 

 

Number of male gametes are  more than female gametes to compensate loss 

during transfer 

                                                       SEED PLANTS 

 

  

  Pollen grains                      Ovule 

 

 

 Male Gametes                   Egg 



 

Bisexual – self Pollination  

Ex: Pea 

Unisexual – Cross Pollination  

Pollen            Stigma            Pollen tube formation          Discharge of male gametes 

 

Fertilization 

Male gametes (n) + female gametes (n)     Syngamy      Zygote        

 

Parthenogenesis 

Female gametes develop into an organism without fertilization. 

Ex: Rotifers, honey bees, some lizards and birds (turkey) 

 

                                                        FERTILISATION 

 

 

External fertilization                                                              Internal fertilization 

External medium                                                                            inside the body                                                        

Large no. of offspring produced 

Vulnerable to predators 

Post- fertilization events  

Zygote (2n) – First cell of the organism  

Universal in all sexually reproducing organisms 

Zygote------- > Meiosis -------------> Haploid organism 

Zygote -------->Mitosis -------------->Diploid organism 



 

                                                           Embryogenesis 

Zygote -------------------- Mitotic division ------------------->Cell differentiation 

                  increase in number of cells     specialized tissue and organs 

 

ANIMALS 

 

Viviparous Oviparous 

Zygote Zygote- calcareous shell cover  

 

Inside the body( young ones delivered out)                                                                                 

  Young ones hatched  

 

Chances of survival is greater in viviparous because of  proper embryonic care and 

protection provided to the young ones. 

 

POST FERTILISATION EVENTS IN PLANTS 

Sepals, petals, stamens ----------------------- -wither and fall off  

Zygote ---------------------------------------------- embryo 

Ovule-----------------------------------------------------seeds 

Ovary------------------------------- fruit ---------------Pericarp (wall- protective in function) 

 

 

 

 

 

 

 

 

 



CHAPTER 2 

SEXUAL REPRODUCTION IN FLOWERING PLANTS 
Topics: 

Flowers 

Pre- fertilization- structure and events 

Pollination 

Fertilization 

Double fertilization 

             Post fertilization-  events  

             Development of seed and fruits 

Apomixes 

Polyembryony 

Types of fruits 

 

Introduction 

 

Sexual reproduction in flowering plants involves transformation of diploid 

sporophytic cell into haploid gametophytic cells by meiosis.Fusion of haploid 

gametes of opposite sex to form diploid zygote.The zygote then develops into an 

embryo which ultimately forms a diploid plant body. In flowering plants all these 

steps of sexual reproduction occur within specialized reproductive organs called 

the flowers. 

 

Pre- fertilization: Structures and Events 

 

The  parts of a stamen are filament and anther.It is bilobed and dithecous. The anther is 

a four- lobed structure consisting of four micro sporangia located at the corner, two in 

each lobe. Developed micro sporangia are called pollen sacs. 

 

 



                                       Transverse section of micro sporangium: 

                                       Four micro sporangia at the corners (pollen sacs) 

 

 

 

                              Four wall layers  Sporogenous tissue (Homogenous) 

 

 Epidermis meiosis 

 Endothecium Protection Microspore tetrad   

 Middle layers dissociation 

Tapetum- nourishmentMicrospores or pollen grains      to form pollen grains 

 

Structure of the pollen grains or male gametophyte 

 

1. Wall layers:  the outer hard layer-exine is made up of the most resistant organic 
material Sporopollenin which is resistant to high temperature, pH, and enzymatic 
action. 

2. Exine has  apertures  called  germ pores 
3. Inner wall- intine is made up of cellulose  and pectin 

 

             Pollen grain 

 

 

  

 

Vegetative cell Generative cell 

 

 Mitosis  

                                       2 male gametes 

 

Pollen  grains  cause allergic reaction 

Pollen grains are used as food supplement 



Female reproductive parts (Gynoecium or pistil) 

 

Monocarpellary               Multicarpellary  

One carpel                                                                                                                many  carpels 

 

   

 Syncarpous Apocarpous 

                                                             Fused carpels                                      Free carpels 

Structure of an ovule or megasporangium 

 

The ovule has a stalk-funicle- Hilum is the junction between ovule and funicle- 

two integuments envelop the ovule except at micropyle.  Opposite end  is called 

chalazal end. It encloses mass of cells called nucellus, with an embryo sac. 

 

Megasporogenesis: 

                                  Nucellus 

  

 Megaspore mother cell  

(One cell enlarges) 

                                                       meiosis 

 

 4-Megaspores 

  

                            3- degenerate and one functional megaspore remains. 

 

                                                        Nucleus divides mitotically 

 

                      2  - Nucleate (move to opposite poles) 

 



  II Mitosis 

                                   4 -Nucleate 

 III Mitosis 

 

   8- Nucleate 

3 -Cells at Micropylarend                3- Cells at Chalazal end           2 -Nuclei at centre        

(Egg apparatus (Egg and synergids)               ( Antipodal cells )              (Polar cells) 

Pollination 

Transfer of pollen grains from the  anther to the  stigma of the pistil. 

Types: Chasmogamous (exposed anther) 

1) Autogamy 
Pollination with in the same flower  

Ex: Oxalis, commelina, viola Cleistogamous(closed flower) 

 

2) Geitonogamy 
Transfer of pollen grain from the anther to the stigma of another flower in  the 

same plant. 

 

3) Xenogamy 
Transfer of pollen grain from the anther to the stigma of a different plants. 

 

                                                 Agents of pollination 

 

Abiotic                                                                                                   Biotic  

                                                                                       (Insects,birds,bats,other animals) 

 

 Wind                      Water 

 

 



Characteristics of different  pollinated flowers 

 

 

               WIND 

                  WATER                      INSECT 

Enormous amount of 

pollen 

Pollen grains have 

Muciilaginous covering 

Flower are large 

Pollen grains are light and 

non- sticky 

Not  coloured 

 

Colourful 

Well – exposed stamens No nectar Fragrant 

Feathery stigma  Female flowers move to 

surface of water, male 

flowers reach female  

Rich in nectar 

Mostly inflorescence is 

not Colourful, no nectar 

and Out breeding devices 

 Foul odours to attract flies 

and beetles 

Place to lay eggs 

Ex:Moth and plant Yucca 

 

Outbreeding devices 

 Dichogamy – pollen release and stigma receptivity are not synchronized. 
 Heterostyly – anther and stigma are placed at different positions. 
 Self- incompatibility 
 Production of unisexual flowers. 

 

Pollen- pistil interaction 

1) The pollen grains germinate in pollen tubes  and the pollen tube passes through 
style, reaches ovary. 

2) Enters ovule through micropyle with the help of synergids 
3) Two male gametes are released. 

(Artificial hybridization is achieved by emasculation and bagging techniques (removal of 

anther and dusting stigma with anther of desired type to prevent contaminations of its 

stigma with unwanted pollen) 

 

 



Double fertilization 

.One male gametes (n) + egg (n)                       Syngamy (2n)              Zygote   

Another male gamete (n) + polar nuclei (2n)           PEN(3X) 

Primary endosperm nucleus develops into endosperm. 

Post- fertilization events  

A) Development of  endosperm and embryo     B) maturation of ovule into seed                       

C) ovary into fruit.  

Endosperm development 

PEN undergoes repeated nuclear divisions to form into free- nuclear endosperm and if 

the cell wall formation occurs,  forms to cellular- endosperm 

Embryo development (Embryogeny) 

 

Zygote                 pro- embryo                           globular embryo 

 

 

 Heart shaped embryo 

 

 Matured embryo 

Dicot embryo consist of an embryonal axis and two cotyledons. 

 

 

 



Monocot embryo 

Single cotyledon (scutellum)  in one side of the embryonal axis 

 radical with root cap enclosed by coleorrhizae. 

 Above the attachment of scutellum is,  coleoptile.( covers plumule) 

 Seed (fertilized Ovule) 
 

Seed  coat                                           Cotyledon                      Embryonal axis 

(Storage of food reserves) 

                                                                     Seeds  

 

Non – albuminous Albuminous 

Ex: pea, groundnut Ex: wheat,  

 

Residual, persistant, nucellus  is called as perisperm 

Ex: black pepper and beet 

The embryo may enter a state of inactivity called dormancy. 

seed coats near micropyle facilitate entry of oxygen and water during 

germination. 

Embryo is dormant, till favorable conditions are onset. 

Fruitis (Ripened Ovary) – the wall of the ovary called Pericarp. 

 

                                                       Pericarp 

 

  

          Fleshy                                 Dry 

 Ex: guava, mango     Ex: mustard, groundnut 

 



Fruit  

False fruit:   if the parts other than ovary, becomes fruit it is false fruit. 

Ex: Apple,Strawberry, cashew 

True fruit: Ovary become fruit 

Ex: Mango 

Parthenocarpic fruit: Fruit developed without fertilization 

Ex: banana 

     Importance of seeds  

Dispersal to new habitat 

Nourishing young seeding 

Protection  of new embryo 

Leads to variation  

 

       Apomixis 

       Seed production without fertilization 

      Special modes of reproduction. 

 

1)polyembryony 

2)artificial reproduction involves emasculation, bagging and tagging techniques. 

 



 



 

  

 

 

 

 



Chapter-4: 

 REPRODUCTIVE HEALTH  

Reproductive Health: 

Human reproductive health and sexuality involve great many components and 

interrelationships. 

A total view of human reproductive health is basic to personal well-being as well as to 

interpersonal relationships. 

Every individual is a unique sexual being. 

Adolescents are vibrant, fragile and prone to experimentation and risk taking, as a result 

they are the most vulnerable population as far as delinquent behavior and attitude is 

concerned. 

Every decision has its own consequence. Any wrong decision can lead to disastrous 

consequence, which in turn can ruin one’s life.   

Sexual adjustment is part of total personality adjustment. Self-esteem is the key to sexual 

maturity. 

Broad based community and institutional support for reproductive health is essential. 

RCH PROGRAMME AND ITS OBJECTIVES; 

 Reproductive and child health care programmes are creating awareness among the 
people about various reproduction related aspects and providing facilities and support 
for building up a reproductively healthy society. 

Adolescence Reproductive and Sexual Health(ARSH) topics are to be taken care of to dispel 

the myths and misconception about this important aspect with focus on: 

 Reducing risky behavior  

 Theories which explain what influences people's sexual choices and behavior  

 Reinforced message about sexual behavior and risk reduction  

 Providing accurate information about, the risks associated with sexual activity, about 

contraception birth control, methods of avoiding or deferring intercourse  

 Dealing with peer and other social pressures on young people; providing opportunities to 

practice communication, negotiation and assertion skills  



 Uses a variety of approaches to teaching and learning that involve and engage young 

people and help them to personalise the information  

 Uses approaches to teaching and learning which are appropriate to young people's age, 

experience and cultural background . 

POPULATION EXPLOSION 

CAUSES: 

 Decline in maternal mortality rate. 
 Decline in infant mortality rate 
 Advancement in medical science 

 

AMNIOCENTESIS: 

 It is a pre natal technology of sex determination based on chromosomal pattern in the 
amniotic fluid . 

 But people are misusing this technique for female foeticide. 

 

Methods of birth control 

(USE OF CONTRACEPTIVES) 

 CHARACTERS OF AN IDEAL CONTRACEPTIVE 

 User friendly 

 Easily available 

 Effective and reversible with less or no side effects. 

 Should not interfere with the normal sexual act of the user. 

 Natural  methods: It depends on a good knowledge of the menstrual cycle as well as 
adequate self control by the couple.  

o Coitus Interruptus: Coitus interruptus means 'interrupted sex". In this birth 
control method, the penis is withdrawn from the vagina just before ejaculation.  

      Advantage - method does not require the use of any drug, does not interfere  
with normal body functions, and the couple can plan for pregnancy at any time    

they want. The main disadvantage is that it is dependent almost wholly on the man's 
self-control.  

http://www.gynaeonline.com/anatomy
http://www.gynaeonline.com/1st%20Trimester.htm


PERIODIC ABSTINANCE METHOD; In this method the couple should avoid inter- 

course during ovulatory phase of menstrual cycle that is during the mid period of 

menstrual cycle. 

Lactational amenorrhea method; 

When the female is totally breast feeding her baby after child birth ovulation fails 

to occur.But this methd is effective only for 6 months after child birth. 

 

 Barrier methods: In barrier methods of birth control, a barrier is placed between the 
penis and the vagina during intercourse so that the sperm cannot meet the ovum for 
fertilization.  

o Male Condoms: Usually made of latex that covers the erect penis during 
penetration of the vagina.  

o Female Condoms:  Made of polyurethrane, loose sheath with two rings on either 
side. can be inserted about 8 hours prior to sexual intercourse and can be kept in 
for about another 12 hours after intercourse. Can be used more than once during 
this period. 

o Condoms protect against pregnancy as well as sexually transmitted diseases 
(STDs), including HIV/AIDS.  

o Diaphragm: vaginal - a small saucer shaped rubber sheath with a metal coil in its 
rim which is fitted across the mouth of the uterus (cervix).  

o Cervical Cap &vault: The cervical cap is a small dome-shaped rubber device fitted 
on the cervix. It is uncomfortable to apply and is rarely used nowadays.  

 ORAL PILL     : Drugs are used to either prevent ovulation or prevent implantation of the 
embryo after fertilization. 

 Combined oral contraceptives contains two hormones similar to the natural hormones in 
a woman’s body---an estrogen and a progestogen . 

 This pills are to be taken continuously for 21 days starting preferably within the first 5 
days of menstrual cycle. After a gap of 7 days it has to repeated in the same pattern.  

How the Birth Control Pill works: 

The inhibit ovulation and implantation . 

It alters the quality of cervical mucus. 

Saheli: 

 It is a non steroidal preparation 

 Once in week pill. 

 Has less side effects with high contraceptive value. 

Emergency Oral Contraception 
After unprotected sex, emergency contraception can prevent pregnancy.  

http://www.gynaeonline.com/contrap.htm
http://www.gynaeonline.com/internal_anatomy.htm
http://www.gynaeonline.com/contrap.htm
http://www.gynaeonline.com/ovarian_cycle.htm
http://www.gynaeonline.com/normpreg.htm
http://www.gynaeonline.com/contrap.htm
http://www.gynaeonline.com/ovarian_cycle.htm


 Progestogens alone or in combination with estrogen can also be used by females as 
injections or implants under the skin . 

 Its mode of action is similar to oral pills. 

 But administration of progestogen or progestogen-estrogen combinations or IUD within 
72 hours of coitus. 

Intra-Uterine Devices (IUDs): 

These devices are inserted by doctors in the uterus through vagina. 

TYPES OF IUDS: 

 NON –MEDICATED IUD (Lippes loop) It is phagocytic to sperm. 

 COPPER RELEASING IUD;(Cu T,Cu7,Multiload 375);Copper ions reduce the motility and 
fertilising capacity of the sperm. 

 HORMONAL IUD;Reduces the motility and fertilising capacity of sperm. 

 It makes the uterus unsuitable for implantationand cervix hostile to sperms. 

Surgical Methods: These are more or less permanent methods of contraception.  

o Vasectomy:The two tubes which carry sperm from the testes to the penis are the 
vas deferens. Tying them off and cut. 

o TUBECTOMY;Asmall part of the fallopian tube is removed or tied up through a 
small incision in the abdomen or through vagina. 

o LIMITATION;These are irreversible methods. 

 

 MEDICAL TERMINATION OF PERGNANCY; 

 MTPs are essential in certain cases where continuation of the pregnancy 
could be harmful or even fatal either to the mother or to the foetus or both. 

 MTPs are safe during the first trimester. 

 Use of MTP to eliminate female foetus is illegal. 
 

SEXUALLY TRANSMITTED DISEASES:- These are transmitted through sexual 

intercourse. se are also called venereal disease or reproductive tract infections. 

EXAMPLES;- 

1.Gonorrhoea 

2.Syphilis 

3.Genital herpes 

4.Chlamydiasis 



5.Genetal warts 

6.Trichimoniasis 

7.Hepatitis-B 

8.AIDS 

Some diseases like AIDS ,Hepatitis –B are transmitted by sharing needles, surgical 

instruments and blood transfusion with the infected person. 

SYMPTOMS OF STD IN MALE 

 Itching , Fluid discharge ,slight pain swelling etc in the genital region. 

SYMPTOMS OF STDs IN FEMALE 

 Less significant symptoms in early stages. 

 Pelvic inflammatory disease 

 Abortions 

 Still birth 

 Ectopic pregnancy 

 Infertility and cancer. 

PREVENTION OF STDs: 

 Avoid sex with unknown partners/multiple partners 

 Use of condom 

 In case of doubt consult a doctor. 

 

 

 

 

 

 

 

 

 



Chapter 5  

 Principles of Inheritance and Variation 
 

Genetics: Genetics is a branch of biology which deals with principles of inheritance and its 
practices. 
Heredity: It is transmission of traits from one generation to another through the molecular 
mechanism. 
Variation: Variation is the degree by which progeny differ from their parents. 
Allele: Various or slightly different forms of a gene, having same position on chromosomes. 

Phenotype: The observable or external characteristics of an organism. 

Genotype: The genetic constitution of an organism. 

Monohybrid cross  : A cross between two individuals of species, considering the inheritance of 

single pair of contrasting character e.g., a cross between pure tall (TT) and Dwarf (tt). 

Dihybrid cross: A cross between two individuals of a species, considering the inheritance of two 

pairs of contrasting traits/characters e.g., a cross between Round & Yellow seeds (RRYY) and 

wrinkled & green seeds (rryy). 

Incomplete dominance: When one of the two alleles of a gene is incompletely dominant over 

the other allele. 

Co-dominance: When two alleles of a gene are equally dominant and express themselves even 

when they are together. 

Multiple allelism : When a gene exists in more than two allelic forms e.g., gene for human blood 

group exist in three allelic forms, IA, IB and i. 

Aneuploidy : The phenomenon of gain or loss of one or more chromosome(s), that results due 

to failure of separation of homologous pair of chromosomes during meiosis. 

Trisomy : The condition in which a particular chromosome is present in three copies in a diploid 

cell/nucleus. 

Male heterogamety : When male produces two different types of gametes/sperms e.g., In 

human beings X and Y. 

Female Heterogamety : When female produces two different types of gametes/ova e.g., female 

bird produces Z and W gametes. 

Mutation : The sudden heritable change in the base sequence of DNA, or structure of 

chromosome or a change in the number of chromosomes. 

Pedigree Analysis : The analysis of the distribution and movement of trait in a series of 

generations of a family. 



Law of Dominance: i) Characters are controlled by discrete units called factors. Ii) Factors occur 

in pairs. iii) In a dissimilar pair of other (recessive). 

Law of Segregation: The members of allelic pair that remained together in the parent 

Segregate/separate during gamete formation and only one of the factors enters a gamete. 

Law of Independent Assortment: In the inheritance of two pairs of contrasting characters, the 

factors of each pair of characters segregate independently of the factors of the other pair of 

characters. 

Test Cross: When offspring or individual with dominant phenotype, whose genotype is not 

known, is crossed with an individual who is homozygous recessive for the trait. 

Aneuploidy: Failure of segregation of chromatids during cell division results in the gain or loss of 

a chromosome(s) called aneuploidy. 

Polyploidy: Failure of cytokinesis after telophase stage of cell division results in an increase in a 

whole set of chromosomes in an organism and this phenomenon is known as polyploidy. 

Pleiotropism: Pleiotropism is defined as a phenomenon when single gene may produce more 

than one effect (the multiple effect of a gene) or control several phenotypes depending on its 

position. 

Carrier:  A person with a ‘defective recessive gene’ and a ‘dominant normal gene’ on 

homologous pair  of  chromosomes and therefore, not affected by the disorder but  

transmit the defective gene to the next progeny through gametes. 

Genome: All the genetic material in the chromosomes of a particular organism; size generally 

given as its total number of base pairs. 

Germ Cell- An egg or sperm cell. A gamete. In humans, a germ cell contains 23 chromosomes. 

Haploid= A single set of chromosomes (half the full set of genetic material), present in the 

egg and sperm cells of animals and in the egg and pollen cells of plants. Human beings have 

23 chromosomes in their reproductive cells. 

Hemophilia = sex-linked recessive. Males get it most 

often. 

Homologous chromosomes: A pair of chromosomes containing the same linear gene 

sequences, each derived from one parent 

Karyotype: Photomicrograph of an individual’s chromosomes arranged in a standard format 

showing the number, size, and shape of each chromosome type. 

Linkage: Proximity of two or more genes on a chromosome. The closer together the genes, 

the lower the probability that they will be separated during meiosis and hence the greater the 

probability that they will be inherited together. 

Linkage map: relative positions of genetic loci on a chromosome, determined on the basis of 

how often the loci are inherited together.  

Locus (pl. loci): The position on a chromosome of a gene or other chromosome marker; also, the 



DNA at that position. The use of locus is sometimes restricted to mean regions of DNA that are 

expressed.  

Non-Disjunction: When homologous chromosomes fail to segregate properly during meiosis. 

Down syndrome, Turner syndrome and Klinefelter syndrome result from non-disjunction. 

 

Relationship between genes and chromosome of diploid organism and the terms used to describe 

them 

 

Understand the following terms with the help of the diagram shown above. 

Terms Meaning Example 

Locus Address/ location of a gene in a chromosome T,A.b,d etc 

Allele Allelomorphs= alternative form of a gene T and t OR A and a etc 

Homozygous Both alleles of a gene at a locus similar AA or aa 

Heterozygous Both alleles of a gene at a locus dissimilar Aa or Tt etc 

Homozygous 

Dominant 

Both alleles of a gene at a locus similar & 

dominant 

AA 

Homozygous 

recessive 

Both alleles of a gene at a locus similar & 

recessive 

aa 

 

 

 



Exceptions to Mendel’s laws of inheritance 

I. Incomplete Dominance 

When the dominant allele does not completely the phenotypic expression of the recessive allele 

in a heterozygote, then a blending of both dominant and recessive traits takes place in F1 and F2 

hybrids.  This phenomenon is called incomplete dominance. 

e.g.i) In snapdragon, broad leaf is incomplete dominant over narrow leaf. 

ii) In snapdragon,(or Antirrhinum sp./dog flower) red flower is incompletely dominant over 

white flower  

iii) In Mirabilis, red flower is incompletely dominant, over white flower. 

 

II. Co-dominance ( Multiple allelism) 

When both dominant and recessive allele lack dominant recessive relationship, then both are 

expressed side by side.  This phenomenon is known as co-dominance.  

e.g. ABO blood groups in human beings are controlled by the gene I. The gene (I) has three 

alleles IA, IB and i. Since there are three different alleles, there are six different combinations of 

these three alleles that are possible a total of six different genotypes of the human ABO blood 

types. 

III. Polygenic Inheritance 

At least in some instances the same character can be determined by more than one gene, each 

with the same but cumulative phenotypic effect Quantitative characters like plant height, yield 

of crops (size, shape and number of seeds and fruits per plant), intelligence in human beings 

and milk yield in animals have been found to be determined by many genes and their effects 

have been found to be cumulative. This phenomenon is known as polygenic inheritance.  This is 

also considered as “ Quantitative inheritance” or “multiple factor inheritance”. 

Other examples that can be studied are the kernel colour in wheat and inheritance of cob length 

in maize. 

IV. Pleiotropism 

Pleiotropism is defined as a phenomenon when single gene may produce more than one effect 

(the multiple effect of a gene) or control several phenotypes depending on its position. 

Eg.In drosophila white eye mutation leads to depigmentation in many other parts of the body, 

giving a pleitropic effect.  

In transgenic organisms, the introduced gene can produce different effects depending on where 

the gene has introgressed. 



 

Some useful information  

 

Cross Result of F2 generation 

Phenotypic ratio Genotypic ratio 

Monohybrid  cross Tt X Tt 3:1 1:2:1 

Dihybrid cross YyRr X YyRr 9:3:3:1 1:2:1:2:4:2:1:2:1 
 

   

Incomplete dominance 
Rr X Rr 

1:2:1 1:2:1 

 

Co-dominance / multiple allelisim 

 

Blood group Possible genotype 

A IAIA    OR IAi 

B IBIB OR IBi 

AB IAIB 

O ii 

 

Crosses of blood group (CO-DOMINANCE) 

 

Blood group Possible genotype Possible phenotype 

A X A IAIA X IAIA A 

IAIA X IAi A 

IAi  X IAi A ; O 

B X B IBIB X  IBIB B 

IBIB X  IBi B 

IBi  X  IBi B; O 

AB X AB IAIB XIAIB AB: A; B 

AxB IAIA XIBIB AB 

 
 
 

IAi XIBIB AB,B 

 IAIA XIBi A,AB 

 IAi XIAi A,B,AB,O 

O X O ii X ii O 
 

CHROMOSOMAL THEORY OF INHERITANCE 

Sutton and Boveri argued that the pairing and separation of a pair of chromosomes would lead 

to the segregation of a pair of factors they carried. Sutton united the knowledge of 

chromosomal segregation with Mendelian principles and called it the “chromosomal theory of 

inheritance”. 



Linkage and Recombination 

The Mendel’s laws were extended in the form of ‘Chromosomal Theory of Inheritance’. Later, it 

was found that Mendel’s law of independent assortment does not hold true for the genes that 

were located on the same chromosomes. These genes were called as ‘linked genes’. Closely 

located genes assorted together, and distantly located genes, due to recombination, assorted 

independently. Linkage maps, therefore, corresponded to arrangement of genes on a 

chromosome. 

 T.H. Morgan : Father of experimental genetics 

 Alfred Sturtevant: Used the “ frequency of  recombination” between gene pairs on the 

same chromosome as a “measure of distance” between genes and “mapped’ their 

position on the chromosome. 

Sex Determination 

 The term sex refers to sexual phenotype.  Most organisms have only two sexual 

phenotypes: male and females. 

 Sex determination: The mechanism by which sex is established is termed as sex 

determination.  

 Henking(1891) was the first to identify the sex chromosome as ‘X body’, but he could 

not explain its significance.  

 Male heterogamety and female heterogamety ( refer key point definitions mentioned 

above) are commonly observed patterns that decide the sex of an organism. 
 

Sex determination and sex chromosome 

Organism Male Female 

Human beings, Drosophila XY XX 

Many Birds ZZ ZW 

Insects(Grasshopper) XO XX 

Mutation 

 

 

Polyploidy Aneuploidy 



Pedigree Analysis 

Pedigree Analysis : The analysis of the distribution and movement of trait in a series of generations of a 

family. 

Note: Refer NCERT Text Book Page No. 88 for the symbols used in the human pedigree analysis. 
 

 
Autosomal Dominant 

 

 
Autosomal Recessive 

 

1. Traits are controlled by dominant genes 

2. Both males and females are equally affected 

3. Traits do not skip generations 

4. e.g. Myotonic dystrophy 

1. Traits controlled by recessive genes and 

appear only when homozygous 

2. Both male and female equally affected 

3. Traits may skip generations 

4. 3:1ratio between normal and affected. 

5. Appearance of affected children from 

normal parents (heterozygous) 

6. All children of affected parents are also 

affected. 

7. e.g.- Sickle-cell anaemia  

 
 

GENETIC DISORDERS 

 

 

 

 

 

 

 

 

 

MENDELIAN DISORDERS 

(Autosome- linked/Sex-linked) 

Haemophilia, Cystic fibrosis, Sickle-cell 

anaemia, colour-blindness, 

CHROMOSOMAL DISORDERS 

Down’s Syndrome(Trisomy of 21st ) 

Klinefelter’s Syndrome(XXY in male) 

Turner’s Syndrome(X0 in female) 



 

CHAPTER NO. 6 

 MOLECULAR BASIS OF INHERITANCE 

 The cell is the fundamental unit of the living organisms has a complex network of 

many structures  being coordinated by the large molecule-DNA 

 DNA is a long polymer of nucleotides. 

 A nucleotide has three parts – deoxyribose sugar, nitrogenous base and phosphate 

group. 

 There are two types of nitrogenous bases namely two Purines(double ring structure)- 

Adenine (A) and Guanine(G)  and two pyrimidines (single ring structure)-Thymine (T) 

and Cytosine (C) 

 

                        P O4             CH2     C 

 C    H       H C- 

 C       C  H 

 OH    H       Presence of 2’H group makes deoxyribose  

 DEOXYRIBOSE SUGAR MOEITY IN DNA showing PO4
- 

 The molecule consists of large number of nucleotides joined together between the 

sugars and the phosphates by 3’-5’ phosphodiester bonds. 

 The sugar-phosphate linked structure forms the backbone of the molecule 

 We can see the presence of OH- group at the 3’C and PO4
- group at the 5’C. 

 The molecule is double helical right handed structure (B-DNA)  consisting of two 

antiparallel polynucleotide strands and held by hydrogen bonds. 

 Two strands are complementary to each other ie., adenine(A) in strand with pair with 

thymine (T) in the opposite strand and vice versa. Like wise, Cytosine (C) will pair 



with Guanine (G) . We can understand that the base sequence in of the strand is 

known, the base sequence of the complementary strand can be deduced. 

 One strand shows the polarity 5’       3’ and the other will show 3’       5’ 

 Adenine pairs with Thymine by two hydrogen bonds and guanine pairs with Cytosine 

by three hydrogen bonds. 

          A T OR T   A 

          C       G  OR  G     C 

 The double strand molecule has alternate major groove and minor groove held by 

proteins called histones (in the case of eukaryotes). 

 The biochemical work of Erwin Chargaff reveals that A+T/C+G= 1 and so A+G = 

T+C. Therefore, purines are always equal to pyrimidines (1:1). We must keep In mind 

that A+T= C+G.  

 The purine and pyrimidine bases are spaced by 0.34nm(3.4Ao)  apart which gives 10 

base pairs in one complete turn of the backbone. It results in 3.4nm (34Ao) per each 

complete turn of the helix. 

PACKAGING OF DNA 

 The nucleoplasm of the nucleus (Eukaryotes) has the mesh of chromatin. The 

chromatin fibre appears to a long string like structure having beads. The beads 

represents nucleosomes.   

 Interestingly, it appears like a rugby ball when viewed the three dimensional shape. 

 Nucleosome cores consist of an octamer of two molecules each of 4 histones namely 

H2A. H2B, H3, and H4.A fifth kind histone(H1) is located on the linker DNA between 

the nucleosome particles.  The core is wrapped by superhelical strand of DNA having 

165bp in two turns.  

 Histones has rich of basic amino acids lysines and arginines , it is positively charged 

and you are aware that DNA is negatively charged particle. 

 Further packaging is done by Non-histone chromosomal proteins(NHC). 



 DNA is revealed as purple colour by the feulgen stain. It shows light regions 

(Euchromatin) and dark regions (heterochromatin). Remember, euchromatin is the 

regions of active DNA. 

IN SEARCH OF GENETIC MATERIAL 

TRANSFORMING PRINCIPLE 

 Fredrick Griffith proposed this principle of Transformation by conducting the 

experiment on mice by injecting two strains namely R (rough) and S(smooth having 

capsule made of polysaccharide) . R strain is non-virulent and S is virulent. 

  Live R  strain                        Mice                           Alive  

  Live S strain  Mice                        Die  

 Heat-killed S strain  Mice                         Alive  

 Heat killed S strain + live R strain                        Mice                     Mice die 

Griffith concluded that live R strain became transformed as virulent due to heat-killed  S 

strain. 

IDENTIFICATION OF THE TRANSFORMING PRINCIPLE 

  It was tested by Oswald Avery, Colin Mcleod and Maclyn McCarty to determine the 

biochemical nature. 

 

 

 

 

  

No transformation                         Transformation                      No transformation 

 

 Protein, RNA, 

Polysaccharide Extracts of 

DNA 

Extracts of DNA 

and DNAase 

Innoculation of 

the heat-killed S 

srain 



 It is concluded that the transforming principle is DNA 

Further proof by Hershey and Chase experiment 

 They did the experiment by using phage having radioactive labelled S35 and other set 

of the phage having P32.  

The flow chart is shown WITH STEPS INVOLVED  

                        PHAGE WITH S35                                         PHAGE WITH P32 

                      GETS ATTACHES TO E,coli                      GETS ATTACHES TO E,coli 

Step 1 --- I =                                              Infection 

 

Step 2--- B=                            Blending means outer cell material will be removed 

 

Step 3----C=                           Centrifugation will retain the genetic material only 

 

CONCLUSION 

E.coli has P32 and not S35 indicating the DNA . 

DNA REPLICATION 

 DNA replication takes place during the `S’ phase of the interphase in the cell-

cycle(glance class XI-NCERT text Book) 

 It is semi-conservative in nature ie., in each DNA molecule, one strand is old and the 

other newly formed strand.  

EXPERIMENTAL PROOF 

 The semi-conservative type of replication was confirmed by Meselson and Stahl in 

1958. 



 E.coli was grown in N15 medium (heavy density non-radioactive isotope) for many 

generations. And centrifuged with CsCl2 density gradient and found as-  

 

 

 N15N15 

 Later, DNA with N15 were transferred to a N14 medium and allowed to 

replicate.(Replication duration is 20 min). 

 After 20 minutes, it is shown as- 

 

 

 

 N15N14 (Hybrid) 

 

  After 40 minutes, it reveals- 

 

 N14N14(light) 

 N15N14(intermediate) 

 

 The various steps involved are as follows: 

- The process starts at a specific point called origin of replication(ori). The strand 

breaksfollowed by cleaving of hydrogen bonds. 

- The two strands starts un winding by the enzyme helicase. 

- It appears like `Y; shaped and it refers as replication fork. 



- The DNA polymerases which is responsible for synthesizing new DNA to the original 

strand (template strand) cannot function without the 3’OH group. Therefore, it is 

provided by short segment of RNA (primer) catalysed by the RNA polymerase. 

- The synthesis of the new DNA takes place in the 5’       3’. The two template strands 

show 3’       5’ and the other one has  5’      3’ polarity. The replication begins at .3’       5’  

template first and the new DNA strand is called leading strand.  In the opposite strand, it 

progresses from back towards the previously transcribed segment.  This is the lagging 

strand.  

- The lagging strand consists of small fragments called Okazaki fragments. These are 

connected by the enzyme ligase. 

                                    5’      3’   

 

 Template strands 

 

 Leading strand 

 3’ 5’ 

 3’ 

                                         Lagging strand  

 3’    5’ 5’ 

                                                        

    

RNA WORLD 

 RNA serves as non-genetic material in eukaryotes /prokaryotes but it can behave as 

genetic material in few viruses referred as plant viruses and retroviruses. 

 Having the presence of the 2’OH group in the ribose sugar makes it highly unstable, 

reactive and so it shows catalytic role.  

 

 



TYPES OF RNA 

 mRNA- Messenger RNA is transcribed from DNA by the RNA polymerase II 

(Eukaryotes) and by single large holoenzyme (prokaryotes). mRNA carries the 

information of the DNA in the form of triplet bases called codons to the ribosome for 

protein synthesis. . It has a start codon as AUG (it is an amino acid –methionine) and 

ends with any stop codon (UGA, UAG, UAA). It is unstable and comprises less than 

5% of the total RNA. 

 tRNA- transfer RNA- It appears like a clover leaf or hair-pin pattern. It is the smallest 

among the  RNA and comprises 10-20% of the total RNA. It carries amino acids to 

the mRNA during the protein synthesis. It may be less than 61 amino acids because 

tRNA shows wobble hypothesis. ( According to Crick, the third base of the codon 

wobbles with the first base of the anti-codon of the tRNA.). RNA polymerase III is 

needed for the synthesis of tRNA.(eukaryotes) 

 rRNA – ribosomal RNA- it comprise 80 % of the total RNA. It is found in the ribosome 

and provides proper binding site for the mRNA of the ribosome. It is produced by the 

RNA polymerase I .(eukaryotes). 

 

TRANSCRIPTION 

 The process of synthesis of mRNA from the DNA by the help of DNA dependent RNA 

polymerase.Let’s see the process in prokaryotes and in eukaryotes 

 

TRANSCRIPTION IN PROKARYOTES TRANSCRIPTION IN EUKARYOTES 

It occurs in the cytoplasm It occurs in the nucleus 

Single large RNA polymerase can 

transcribe. 

It is transcribed by RNA polymerase II. 

The DNA transcript acts as template The DNA transcript acts as template 



consists of three regions- Promotor, 

structural, terminator.  

consists of three regions- Promotor, 

structural, terminator. 

 

5’ 3’ 

3’                              5’ 

                                                                       

DNA SEGMENT 

∞sigma factor binds to the PROMOTOR  

starts 1st step=INTIATION 

It is the RNA POLYMERASE carries the  

 

 

 rho factor 

 mRNA synthesis  

2nd step= ELONGATION.  

3rd step- TERMINATION    

binds  

 

                          mRNA 

 

 

 

 

All the 3 steps occurs in this cell also.but 

results in hnRNA (primary transcript). 

 

5’------- - - -------- - - - ---------- - - --------3’ 

 

EXONS            INTRONS 

 

 

 

STEP1= CAPPING- Adding of 

Methylguanosine tri phosphate to the 5’ 

end (MeG is required to form the mRNA-

ribosome complex in the cytoplam)  

STEP2= SPLICING Removal of introns or 

intervening sequences 

  5’MeG                                           3’ 

 

STEP 3= TAILING Adding of 200-300 

adenine residues to the 3’ end . It 



facilitates post-transcriptional processing. 

 

 

5’MeG                                        3’AAAAA 

 

IT IS THE mRNA. 

 

No mRNA processing occurs  mRNA processing occurs 

The DNA segment depicts polycistronic 

arising to polysome formation. 

Many genes are transcribed at the same 

time. 

The structural DNA segment is 

monocistronic consisting of split gene 

arrangement. 

Interestingly, Translation begins prior to the 

completion of the transcription as it takes in 

the cytosol  Therefore, coupling of 

transcription-translation occurs.  

Translation will begin only when the 

complete mRNA is available as protein 

synthesis occurs in cytoplasm and is 

separated by nuclear membrane. 

 

 

 

 

 

 



GENETIC CODE 

 Salient feature 

TERMS EXPLANATION 

Triplet codon  It has three bases, so 61 codons code for 

20 amino acids and 3 are stop codons 

Unambiguous and apecific There is only one codon specific for one 

amino acid. ie., no two amino acids will 

have same codon.   

Degenerate some amino acids can have many codons. 

For eg., Serine, Valine 

Universal mRNA having UUU as one of the codon in 

both bacteria and in Human will code for 

phenylalanine only. It underlies the 

phenomena of GENE MANIPULATION 

leading to TRANSGENICS.   

 

TRANSLATION 

The story of protein synthesis has come to the climax stage, till now it can be show as- 

DNA    - Has the language of nucleotides 

 

mRNA - Has the language of nucleotides 

 

Polypeptide- Has the language of amino acids. 

STEPS INVOLVED 



 CHARGING OF AMINO ACID 

    The activation of the amino acid is done by the enzyme aminoacylsynthetase with the help 

of ATP 

Amino-acyl synthetase 

AA+ ATP  AA ~AMP + PPi 

 CHARGING OF tRNA (aminoacylation of tRNA) 

  It involves the transfer of activated amino acid to tRNA 

AA ~AMP + tRNA Amino-acyl synthetase AA~tRNA + AMP 

There are three steps involved: 

 INITIATION- Small subunit of the ribosome 40s (eukaryotes) and 30s (prokaryotes)  

                          Consists of two sites- P and A, tRNA rests in P  site. 

Larger sub unit binds to mRNA-tRNA complex. 

 ELONGATION-Other charged tRNA occupies the A site . 

                            Peptide bond occurs between initiator codon(met)and 2nd amino acid   

By the help of peptidyltransferase. 

  Amino acids Larger sub unit 

 mRNA 

 5’  3’ 

 Small subunit Direction 

 

 TERMINATION- It stops at the site of stop codons as no tRNA arrives. 

                               Complete polypeptide is released by the release factor. 

REGULATION OF GENE EXPRESSION 



The schematic representation of Lac operon – Three genes z y a , promoter  and operator. 

REGULATOR 

        i 

PROMOTOR 

       p 

OPERATOR 

        o 

GENE  

   Z 

GENE  

    Y 

GENE  

   A 

  NO   TRANSCRIPTION  

mRNA                                                  RNA Polymerase cannot bind to promotor 

repressor  operon switches OFF 

REGULATOR 

        i 

PROMOTOR 

       p 

OPERATOR 

        o 

GENE  

   Z 

GENE  

    Y 

GENE  

   A 

 RANSCRIPTION OCCURS m RNA 

               mRNA                             RNA Polymerase can bind to promoter                

repressor                                                                   β-galactosidase  permease 

r                                                                                            transacetylase 

                    On adding inducer Lactose to the culture         modified repressor cannot   bind 

to OPERATOR                                           operon switches ON                                               

HUMAN GENOME PROJECT (HGP) 

It is the entire sequencing of the Human Genome . 

TECHNIQUES  

- Expressed sequence tags 

- Sequence annotation 

TOOL 

- Restriction enzymes 

- Vectors- YAC, BAC 



- Dideoxynucleotides (dATP , dTTP,dCTP, dGTP) 

- Primers 

- Polyacrylamide gel 

- Nitrocellulose membrane 

- DNA probes 

 

 

METHOD 

Sanger’s dideoxy gel electrophoresis 

 

FINDINGS 

 

 

 

 

 

 

 

 

 

 

 

HGP 

30000 

genes 

3164.7 million 

nucleotides 

Largest gene has 

Less than 2 

% code for 

proteins 

Repetitiv

e DNA SNPs 

Chromosome has 

2968 genes and  Y 

chromosome has 

231 genes 



DNA FINGERPRINTING 

It was developed by Alec Jeffres. 

It is based on the principle of DNA polymorphism consisting of repetitive DNA including 

satellite DNA. It is two types STR and VNTR 

VNTR (mini satellites ) is significant in this method. 

STEPS 

1. EXTRACTION OF DNA . 

2. AMPLICATION OF DNA  USING PCR 

3. DIGESTION OF DNA USING RESTRICTION ENZYMES 

4. SEPARATION OF DNA FRAGMENTS BY GEL ELECTROPHORESIS. 

5. HYBRIDISATION 

6. AUTORADIOFRAPHY BY X-RAY DIFFRACTION    

 

 

 

 

 

 

 



CHAPTER-7: EVOLUTION 
 

Evolution: Change in allele frequencies over time leading to diversity of organisms on 

earth. It is the genetic change in a population or species over generations (Genes 

mutate, individuals are selected, and populations evolve). 

Evidences of evolution: 

From comparative anatomy: Comparison of body structures amongst different species 

comes under comparative anatomy. Certain anatomical similarities among species bear 

witness to evolutionary history. eg. the same skeletal elements make up the forelimbs of 

man, horse, whale and bat, but each of them perform different functions. However, 

structural similarities in all mammals descended from a common ancestory with prototype 

forelimbs are common suggesting homology. Comparative anatomy confirms that evolution 

is a remodeling process. Ancestral structures that originally functioned in one capacity 

become modified as they take on new functions-‗descent with modification’. 
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Adaptive radiation or mega evolution: Diversification, over evolutionary time, of a species or group of species 

into several different species or subspecies that are typically adapted to different ecological Group of 

organisms diversify greatly and take on new ecological roles. (for example, Darwin's finches in the Galapagos 

Island and Marsupials in Australia). 

Darwin‘s finches: Divergent Evolution: Evolutionary pattern in which two species gradually become 

increasingly different. This type of evolution often occurs when closely related species diversify to new 

habitats. On a large scale, divergent evolution is responsible for the creation of the current diversity of 

life on earth from the first living cells. On a smaller scale, it is responsible for the evolution of humans 

and apes from a common primate ancestor. Adaptive radiation is one example of divergent 

evolution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biological Evolution: 

In the early 1800s French naturalist Jean Baptiste Lamarck suggested that evolution is a process of 

adaptation, the refinement of characteristics that equip organisms to perform successfully in their 

environment. However, unfortunately we remember Lamarck for his erroneous view of how adaptation 

evolved (the inheritance of acquired characters). 

Branching descent and natural selection are the two key concepts of Darwinian Theory of 

evolution. According to him all the species inhabiting earth today descended from ancestral species 

(descent with modification) and natural selection is the mechanism for such descent with modification. 

Natural Selection states that a population of organisms can change over the generations if individuals 

having certain heritable traits leave more offspring than other individuals, resulting in a change in the 

populations genetic composition over time. 

Directional selection shifts the overall makeup of the population by favoring variants of one extreme 

within a population. Natural selection may be directional: it may favor, for example, smaller individuals 

and will, if the character is inherited, produce a decrease in average body size. Directional selection 

could, of course, also produce an evolutionary increase in body size if larger individuals had higher 

fitness. 

Disruptive selection, like directional selection, favors the variants of opposite extremes over 

intermediate individuals. Disruptive selection differs in that sudden changes in the environment creates 
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a sudden force favoring that. In nature, sexual dimorphism is probably a common example. 

Stabilizing selection favors the norm, the common, average traits in a population .In nature, natural 

selection is most commonly stabilizing. The average members of the population, with intermediate body 

sizes, have higher fitness than the extremes. Stabilizing selection culls extreme variants from the 

population 

Founder Effect: A cause of genetic drift attributable to colonization by a limited number of individuals 

from a parent population. When few individuals colonize a new habitat, genetic drift will more than likely 

occur. 

The founder population is small and again the alleles present in this small population will not be 

representative of the original population. Saltation (from Latin, saltus, "leap") is a sudden change from 

one generation to the next, that is large, or very large, in comparison with the usual variation of an 

organism. The term is used for occasionally hypothesized, non gradual changes (especially single-step 

speciation) that are atypical of, or violate, standard concepts involved in neo-Darwinian evolution. 

Genetic drift: Changes in the frequencies of alleles in a population that occur by chance, rather than 

because of natural selection. 

Gene flow: movement of genes into or through a population by interbreeding or by migration. 

Gene frequency: The frequency in the population of a particular gene relative to other genes at its 

locus. 

Expressed as a proportion (between 0 and 1) or percentage (between 0 and 100 percent). 

Gene pool: All the genes in a population at a particular time. 

Geological time scale: Tabular record of the divisions of earth history. Major divisions are known as 

‗eras‘, these in turn are divided into ‗periods‘, which are further subdivided into ‗epochs‘.         Era

 period  epoch    geographical    time    scale 

Hardy-Weinberg principle: In population genetics, the idea that if a population experienced no selection, no 

mutation, no migration, no genetic drift, and are randomly mating, then the frequency of each allele and the 

frequencies of genotype in the population would remain the same (constant) from one generation to the next 

generation. 

p2 + 2pq + q2 = 1   

Recessive traits: If the frequency of a recessive trait such as cystic fibrosis or PKU is known, it is 

possible to calculate allele frequencies and genotype frequencies using the Hardy Weinberg equation 

and its assumptions are as follows: 

i. say 1 in 1, 2500 Indian newborns have cystic fibrosis which means that the frequency of 

homozygotes for this recessive trait is 

q² = 1/2,500 = 0.0004 

ii. he square root of the frequency of recessives is equal to the allele frequency of the cystic 

fibrosis allele 

q = (0.0004)0.5 = 0.02 

iii. The frequency of the normal allele is equal to 1 - the frequency of the cystic fibrosis allele 

p = 1- q = 1 - 0.02 = 0.98105 
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iv. The frequency of carriers (heterozygotes) for the cystic fibrosis allele is 2pq = 2 (0.98)(0.02) = 

0.04 or 1/25 

v. The frequency of homozygotes for the normal allele is 

p² = (0.98)² = 0.96vi. 

 

Thus the population is composed of three genotypes at the calculated frequencies of homozygous  

normal = 0.96, heterozygous carriers = 0.04, homozygous affected = 0.0004 

 

Natural Selection: states that a population of organisms can change over the generations if individuals 

 having certain heritable traits leave more offspring than other individuals resulting in a change in 

the 

 populations genetic composition over time. 
 

Vestigial organs: functionless homologous organs that have no apparent function in 

certain organism. (supposed to be remnants of organs that had been well developed 

and functional in their ancestral state but had become modified during evolution) 

E.g. 1. Vermiform appendix in man, 2. Pelvic girdle in python,3. Nictitating membrane, 

4.Coccyx or tail vertebrae in man. 
 

 

Time period Name Brain capacity Remarks 

10-15 Mya Dryopithecus (ape like)  East Africa, Asia; closely 
related 

to chimpanzee 

Ramapithecus (man like)  Shivalik Hills; erect posture, 

small canine 

2 mya Australopithecines ( cave dwellers) 500cc African Ape Man ; height 1.5mts 

Homo habilis 700cc Tool Maker, Community Life 

1.2 mya Homo erectus 800cc to 1300cc Knew how to use fire, larger 

teeth 

100,000-
40,000 

mya 

Neanderthal man 1450cc East and central Asia 

25000mya Homo sapiens 1650cc Modern man ; height1.5 to 1.8 

mts; flat face 

 

 Evolution can be summarized as a three step 
process- 

 Mutations and genetic rearrangements caused by recombination occur at random. 

 These random events then generate inherited differences in the characteristics of individuals in  

populations. 
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 Finally, mutation, gene flow, genetic drift and natural selection can cause allele frequencies  to 

change 

over time. 

 Of the four mechanisms of evolutionary change, mutation, gene flow and genetic drift are 

influenced by chance events, while, natural selection is a random process. 

 

 

               Synopsis of Human evolution Major Events during Geological Periods (Time scale): 

 

 

PERIOD EVENTS 

Precambrian: Origin of life, Oxygen evolution through photosynthesis 

Cambrian Flourishing of the invertebrates, increase in algal diversity, 

appearance of vertebrates. 

Ordovician Plants begin to colonize land. 

Silurian Increase in diversity of fish. 

Devonian Amphibians appear 

Carboniferous Extensive forest, dominance of amphibians, increase in 

diversity of insects, first reptiles appear. 

Permian Age of reptiles begin 

Triassic Dinosaurs evolve and spread, first mammal appear 

Jurassic First bird and first flowering plant appear. 

Cretaceous Dominance of flowering plants. 

Tertiary Age of mammals begin 

Quaternary Evolution of human, Large mammals and birds become 

extinct. 
 

 

 

Questions 

1. Define evolution. 

 

2. What are homologous organs? What is homology? What do the homologous organs 

explain as an evidence of organic evolution? 

3. What are analogous organs? What is analogy? What do analogous organs explain as an 

evidence of organic evolution? 

4. What are vestigial organs? How do they support the organic evolution? Name any  
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5. four vestigial organs in human being. 

6. Briefly explain the idea of natural selection taking industrial melanism or antibiotic 

resistance in bacteria as example. 

7. Discuss the evidences from morphology and comparative anatomy in support of organic 

evolution. 

8. Comparative embryology gives no less a significant evidence in support of evolution than 

any other branch of biology. Substantiate. 

9. Fossils are the documentary evidences in support of evolution. 

Discuss. 

10. Justify the statement" Galapagos islands are the living laboratories 

of Evolution". 

11. What is Hardy-Weinberg equilibrium? Write the Hardy-Weinberg 

equation. 

12. What is genetic drift?. 

13. Define founder effect. 

14. What is gene flow? 

15. Discuss Darwin's theory of Natural Selection. 

16. Discuss mechanisms of evolution. 
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Chapter – 8 

Human Health and Diseases 

                    

 

 

 

 

Health 
 ‘absence of disease’ or ‘physical fitness 
 state of complete physical, mental and 

social well-being. 

 increases longevity of people 

 reduces infant and maternal mortality. 
To maintain good 

health. 

Balanced diet, personal hygiene and regular exercise are 

very important 

Achieving  

good  

health. 

Awareness about diseases and 

their effect on different bodily functions,  

vaccination (immunisation)against infectious diseases,  

proper disposal of wastes,  

control of vectors 

maintenance of hygienic food and water resources 
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Two Types of Diseases 

Infectious Non-infectious 

 VIRUSES - COLD 

 BACTERIA -TYPHOID, PNEUMONIA 

 FUNGI - RING WORM 

 HELMINTUS - FILARIA, ASCARIASIS 

 PROTOZOAN -MALARIA 

 Cancer,  

 AIDS,  

 Drug and Alcohol abuse 

Mode of Transmission 

 AIR 

 WATER 

 PHYSICAL CONTACT 

 ANIMALS 
 

Cause 

 Physical Exercise   

 Stress management 

 Lack of exercise 

 personal hygiene, life style 

 Balanced diet, carcinogens 

 Awareness  

 vaccination 

 

COMMON INFECTIOUS DISEASES 
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 STRUCTURE OF ANTIBODY MOLECULE 
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Primary Lymphoid 
Organ 

1. Bone Marrow  

2.Thymus 

 

Secondary Lymphoid Organ 

1. Spleen 
2. Lymph Nodes 

3. Peyer’s Patch 

4. Tonsils 

5. Mucosal 
Associated 

lymphoid 
tissue 

(MALT) 

 

Function: Provide 

Present in small 
microenvironment 

For the development and 

Maturation of lymphocyte 

Function: 

1. Spleen:  Filter the microbes from blood 

 

2. Lymph Nodes: Trap the 
microorganisms 

 

3. Peyer’s Patch: 

Intestine ntestine 
and help In the 

formation of 
effector celles 

 

4. Tonsils: Trap 

microbes entering 
through Mouth 

 

5. MALT: Traps Microbes 
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  TYPES OF ACQUIRED IMMUNITY 

Active Immunity Passive Immunity 

- Antibody produced within own body 
- it is long lasting 
- Does not Cause allergy 
- Takes time to activate 

 

-   Antibodies transferred from another 
individual. 
- Not long lasting. 
- Sometimes cause allergy 
-Provides immediate relief. 

 

Vaccination and Immunization Vaccination refers to the administration of any vaccine. 

Immunization is the process by which the body produces antibodies in response to the 

vaccine to fight infections. Vaccine is a preparation of antigenic proteins of pathogens or 

inactivated/weakened pathogen. It is introduced into the body to generate antibodies 

which can neutralize the pathogens during actual infection. Vaccines also generate 

memory B & T cells that recognize the pathogens quickly. Vaccines that contain 

performed antibodies produce quick immune response and provide Passive Immunity 

e.g. vaccines against tetanus & snakebite. Other vaccines provide Active Immunity e.g. 

oral polio vaccine, BCG, cholera vaccine. 
 

Allergies The exaggerated response/hypersensitiveness of the immune system of a 

person to certain antigens coming in contact with or entering into the body is called 

allergy. 
 

Auto-immunity It is a condition when structural & functional damage is caused due to the 

attack of the self cells of the body by its own immune cell. Examples : Rheumatoid arthritis, 

Insulin- dependent diabetes. 
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LIFE CYCLE OF PLASMODIUM 
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QUESTIONS 

1. Why do children of metro cities of India suffer from allergies and asthma?   
2. How does saliva and tear help to prevent bacterial infection? 
3. What is vaccination ?How does it help to produce immunity? 

4. Write the full form of ELISA. Give an example of the clinical application of ELISA?   
5. What are the advantages of people being healthy?  

6. A) Name the respective forms in which the malarial parasite gains entry into 
I) Human body and 
Ii) Body of female Anopheles 

B) Name the hosts where the sexual and the asexual reproduction of malarial 
parasite occur respectively. 

C) Name the toxin responsible for the appearance of symptoms of malaria in 
humans. Why do these symptoms occur periodically ? 

7. Define innate immunity. Name and explain the category of barrier which involves 
macrophages. 
8. What is meant by writing H2L2 for an antibody? Name any four types of antibodies 
produced in our/human body? 

9. How do normal cells get transformed into cancerous neoplastic cells? Mention the    

  differences between viral oncogenes and cellular oncogenes.  

10.  Explain metastasis. Why is it fatal? 

11. (1 ) Lymphocytes are of two types why are they called so? 

(2 ) The lymphocytes are of two types B and T-cells. Why are they called so? 
 

HOTS 

1. A person was injured in a road accident and required an urgent immune 
response. What should be done? 

2. The immune system of a person is suppressed . In ELISA test he tested positive 
i) Name the diseases 
associated with it. ii)Why did 
he loose his immunity. 

3. Which organ can trap the microbes in the body fluid ? 
Lymph 

4. A person claimed that he has seen sounds, heard colours and smelt light. 
 I)What could be the possible reason? 
Ii) Name two chemicals responsible for this conditions. 
Iii) Mention any one source for these chemicals. 

5. Write the full form of ELISA. Give an example of the clinical application of ELISA?  
6.What are the advantages of people being healthy?  
7. .A) Name the respective forms in which the malarial parasite gains entry into 
I) Human body and 
Ii) Body of female Anopheles 

      B) Name the hosts where the sexual and the asexual reproduction of malarial 
parasite occur respectively. 

C) Name the toxin responsible for the appearance of symptoms of malaria in 
humans. Why do these symptoms occur periodically ? 

 
8. Define innate immunity. Name and explain the category of barrier which involves 

macrophages. 

9. What is meant by writing H2L2 for an antibody? Name any four types of antibodies 
produced in our/human body? 
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Chapter-9 

 Strategies for Enhancement in Food Production 

IMPORTANT scientist and his contribution-Norman E Borlaug ---Developed semi dwarf 

variety wheat 

IMPORTANT TERMS 

1.MOET  - MULTIPLE OVULATION EMBRYO TRANSFER TECHNOLOGY 

2.SCP  -    SINGLE CELL PROTEIN 

3. Breed: Group of animals similar in most of the characters and related in descent 

4. Superior female: Cow or buffalo that produces more milk per lactation. 

5 .Superior male: Bull that gives rise to superior progeny 

6.somaclones – A group of plants that are genetically identical 

Animal Breeding-objectives:  1.Increasing yield 2..To improve desirable qualities.  

Methods: i).Inbreeding:-Breeding between same breed for 4-6 generations. Eg.- cows, 

buffaloes, poultry  Inbreeding depression- continued in breeding increases homozygosity of 

harmful recesive genes.  

METHODS TO OVERCOME INBREEDING DEPRESSION 

ii) Outbreeding- breeding between unrelated animals of two types –  

              1.) Out crossing- mating within the same breed but not having ancestors.  

              2.) Crossbreeding- superior males of one breed are mated with superior females of 

another breed to get better progeny. eg.. Hisardale- is a new breed of sheep developed in 

Punjab by crossing Bikaneri Eves and Marino Rams. 

              3) Interspecific hybridization- male and female animals of two different species are 

mated. E.g.- mule is crossbreed of male donkey and female horse. 

.CONTROLLED BREEDING EXPERIMENTS 

 (a)Artificial insemination- semen of superior male is collected and injected unto the 

reproductive tract of selected female. The spread of certain diseases can be controlled by this 

method.  

(b) MOET-  Technique for herd improvement by successful production of hybrids. 
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Steps-MOET 

i) Hormone(FSH) are administered to the cow for inducing follicular maturation and super 

ovulation. ii)  

 Cow produces 6-8 eggs instead of one egg & is either mated with elite bull or artificially 

inseminated. iii) Fertilised egg at 8-32 cell stage are recovered non-surgically & transferred to 

surrogate mother. iv) 

 Done in cattle, sheep, rabbits etc. 

Bee keeping(apiculture) is the maintenance of hives of honey bees for production of honey 

and beeswax. 

Important points of bee keeping 

1.Knowledge of the nature and habits of bees 

2.selection of suitable location for keeping  the beehives 

3.Catching and hiving of swarms 

4.Management of bee hives during different seasons 

5.Handling of honey and beeswax. 

Fisheries: An industry devoted to catching ,processing or selling fish ,shellfish or other aquatic 

animals 

Types 

1.Pisciculture: Breeding ,hatching and rearing of fish under controlled conditions 

2.Aquaculture : Cultivating freshwater and saltwater organisms under controlled conditions 

Plant breeding: It is the purposeful manipulation of plant species in order to create desired 

plant types that are better suited for cultivation ,give better yields and are disease resistant 

Steps in Plant breeding:- 

1 Collection of variability-Collection and preservation of all different wild varieties, species, 

relatives of cultivated species etc. It is also called germplasm collection.  

2.Evaluation and selection of parents-Germplasm is evaluated to identify plants with 

desirable traits.  

3.Cross hybridization among the selected parents-Two plants having two desired characters 

are hybridized to get new hybrid having superior characters.  
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4.Selection and testing of superior recombinants-Selection of recombinant  having desired 

character combinations.  

5.Testing, release and commercialization of new cultivars-Newly selected lines are evaluated 

for their yield, agronomic traits, disease resistance etc. and released into the market. 

Green  revolution  -  Development in Crop production.  

Blue   revolution  - Development in Fish production 

Plant breeding for disease  resistance : Breeding and development of cultivars resistant to 

diseases. 

Advantages: Increased productivity, reduced dependence on use of fungicides and 

bactericides 

Types 

1.Conventional breeding:  Involves  hybridization and selection. 

    Steps   are - germplasm collection, screening the germplasm for disease resistance, 

hybridization, selection and evaluation of hybrids, testing and release of new varieties.    

2.Mutational breeding 

   It involves inducing mutations artificially through use of chemicals  or radiations and 

selecting and using the plants that have desirable characters as source in breeding 

Eg. mung bean resistant to yellow mosaic virus and powdery mildew 

  : Limited number of disease resistant genes in crop varieties are in their wild relatives 

   Eg. Parbhani kranti(bhindi)  resistant to yellow mosaic virus. 

Plant breeding for developing resistance to insect pests 

Insect resistance is due to morphological, biochemical or physiological characteristics of the 

crop variety  

Eg. 1.Hairy leaves offers resistance to insect pests like jassids 

2.Solid stem in wheat resists attack by saw fly  3. Smooth leaves and nectar rless condition  

resist cotton bollworms. 

4.High aspartic acid ,low nitrogen and sugar content resists attack by stem borer(maize) 

Biofortification-Breeding crops with higher levels of proteins, vitamins and minerals eg., Vit A 

enriched carrots and  spinach , Vit C rich  bitter gourd, mustard, tomato; protein rich beans 

lablab etc. 
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Eg. Atlas 66  Maize variety having high protein content Iron fortified rice 

SCP (Single cell protein )-  

Protein rich cell biomass from microbes such as bacteria, yeast, algae are used as alternative 

food.  

Eg-Spirulina can be grown in waste water (from potato processing plant) to produce protein 

rich biomass treated as food. 

Eg. 250g Methylophilus methylotrophus produces 25 tonnes of protein 

Advantages : i) Provides protein rich food supplement  ii) Reduces pressure of conventional 

agricultural production iii)Use of Waste water reduces pollution level iv) High rate of biomass 

production in short period. 

Tissue culture- 

Technique of in vitro regeneration of whole plant by growing any plant part called explant in 

culture medium under aseptic condition.  includes following methods:  

1.Micropropagation- 

Tissue culture technique used for rapid vegetative multilication of ornamental plants and fruit 

trees by using small explants. The process generates somaclones. 

 2.Meristem culture  -helps in the recovery of healthy plants from diseased plant parts.                       

3 .Somatic hybridisation.-fusion of isolated protoplasts(cells without cell wall- naked cells) 

from two different varieties of plants. eg. Fusion of tomato and potato cells 

                                    Crop varieties resistant  to diseases 

CROP VARIETY RESISTANCE TO DISEASES 

 

WHEAT HIMGIRI LEAF AND STRIPE RUST,HILLBUNT 

BRASSICA PUSA SWARNIM WHITE RUST 

CAULI FLOWER PUSA SHUBHRA 

PUSA SNOWBALL 

BLACK ROT. 

CURL BLIGHT BLACK ROT 

COWPEA PUSA KOMAL BACTERIAL BLIGHT 

CHILLI PUSA SADABAHAR CHILLY MOSAIC VIRUS, TOBACCO 

MOSAIC VIRUS, LEAF CURL 
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LIST OF HIGH YIELD VARIETIES OF PLANTS OF IMPORTANCE 

Sl. 

No. 

Plants Name of  breed  Distribution Type of varieties 

01. Rice IR-8 Philippines Semi-dwarf 

  Taichung Native-1 Taiwan Semi-dwarf 

  Jaya India Semi-dwarf  

  Ratna India  Semi-dwarf  

02. Wheat Sonalika India High yield 

  Kalyan sona India Disease resistant 

 

                         Crop varieties resistant to INSECT  PESTS 

CROP VARIETY INSECTPESTS 

Brassica Pusa gaurav aphids 

Flat bean Pusa sem 2 

Pusa sem3 

jassids,aphids 

Okra(bhindi) Pusa sawani 

Pusa A 4 

Shoot and plant borer 

 

Questions  

 I MARK   

Q1.Name two techniques involved in controlled breeding experiments. 

Q2.What is blue and green revolution? 

Q3.  What is inbreeding depression? 

Q4. What is ‘Heterosis’ or hybrid vigour? 

Q5  .What is Pomato? 

Q6.Name the algae used as protein rich food. 

Q7. Expand- MOET and SCP. 
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Q8.What is cultivar? 

2 MARKS 

Q1. What is Biofortification? 

Q2.Which part of the plant is best suited for making virus free plants? 

Q3.What is breed? What are the objectives of animal breeding? 

Q4.Define out-crossing? Suggest an advantage. 

Q5.What is artificial insemination? What is its importance? 

Q6. What are the differences between aqua and pisciculture? 

Q7. What is animal husbandry? 

Q8. Name the most common species of honey bees of India? What are the products from the honey 

bees? 

Q9 What is germplasm? How it is maintained? 

3 MARKS QUESTIONS 

Q1.What does inbreeding mean? Suggest its advantages. What is the danger of inbreeding? 

Q2.Name the methods employed in animal breeding. Which method is the best? Why? 

Q3. Explain the procedure of MOET technique in cattle. 

Q4. What is interspecific hybridization ? Give one example of crop in which it is practiced and mention 

one advantage. 

Q5. What is cross-breeding ? What advantages does it have? Give an example 

5 MARKS QUESTIONS 

Q1. Explain the points that have to be considered for successful bee- keeping? 

Q2. Write the scientific name of sugarcane grown in north and south India respectively. Mention their 

characteristic features. Mention the characteristic of the hybrid produced by crossing these two 

varieties . 

Hint :North – Saccharum barberi. South – Saccharum officinarum . High yield ,thick stems , higher sugar 

content , ability to grow in both North and South India 

Q 3. Describe various steps involved in plant breeding. 

Hint: Collection of variability, Evaluation and selection of parents, Cross hybridisation among the 

selected parents, Selection of testing of superior Recombinants, Testing , release and 

commercialization of new cultivars 
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Chapter – 10: Microbes in Human Welfare 

Microbes are present everywhere. 

E.g. Thermal vents of geyser (Temp. above 1000 C)  

Deep in soil. 

Under snow. 

Diverse. Protozoa, Bacteria, Fungi, Virus, Viroids, Prions (Proteinaceous infectious agents)  

Useful : Antibiotics.  

Harmful: cause diseases.  

In Household Products:  

Everyday : Lactobacillus (LAB) Lactic acid Bacteria – form curd from milk.  

Increase Vit . B12  

Check disease causing microbes in our stomach. 

Fermentation of dough for dosa, idli (CO2 produced)  

Making bread –Baker’s yeast.Saccharomyces cerevisiae. 

Toddy made from sap  of palm.  

Cheese making (eg.Swiss cheesse by Propionibacterium sharmanii, Roquefort cheese by fungi.) 

In Industrial Products : 

Beverages and antibiotics. 

Fermentors : Large vessels for growing microbes.  

Fermented Beverages : 

Beverages like wine, bear, whisky, Brandy, Rum (Saccharomyces cerevisiae)  

Malted cereals and fruit juices used to produce ethanol, wine and beer produced without distillation. 

Whisky, brandy, rum produced after distillation. 

Antibiotics : (Against life)  

Penicillin produced by Alexander Fleming from Penicillium notatum while working with Staphylococci 

Earnest Chain and Howard Plorey awarded Nobel Prize in 1945 for establishing Penicillin as an effective 

antibiotic.  

Uses : Treat diseases like plague, whooping cough, diphtheria, leprosy.  
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Chemicals: Enymes and other Bioactivities Molecules: 

Uses:  

Aspergillus nigerfor production of Citric Acid.  

Acetobacter aceti for production of Acetic Acid. 

Clostridium butylicum for production of Butynic Acid. 

Lactobacillus for production of Lactic acid. 

Lipases used in detergents to remove oil strains from Laundry.  

Pectinases and Proteases to clarify bottled jucies. 

Streptokinase (from Streptococcus) as clot buster in patients with myocardial infraction (heart attack). 

Cyclosporin A– an immunosuppresant used in organ transplant patients (produced by Trichoderma 

polysporum)  

Statins produced by yeast Monascu spurpureus used as blood, cholesterol lowering agent.  

Microbes in sewage Treatment: 

Why treatment necessary?  

Major component of waste water, human excreta. 

Waste water sewage. 

Cannot be disposed directly into rivers and streams. 

Where & how? 

Before disposal sewage treated in sewage treatment plants (STPs)  

Treatment done in two stages. 

Primary : Physical removal of particles large and small by filtration and sedimentation.  

Solids – primary sludge.  

Supernatant – effluent. 

Secondary: Primary effluent taken to large aeration tanks. 

Agitated mechanically and air pumped into it.  

Aerobic microbes form masses with fungal filaments flocs.  

Microbes consume organic matter in effluent for growth.  

BOD ( Biological oxygen demand) reduced.  

Passed into settling tank. 
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Bacterial flocs sedimented (activated sludge)  

Small part of activated sludge used as inoculums in aeration tank. 

Major part pumped into large anaerobic sludge digesters.  

Anaerobic bacteria digest bacteria and fungi.  

Bacteria produce gases such as menthane, hydrogen sulphide and CO2 – Biogas.  

Secondary effluent released into rivers and streams. 

No man made technology available till date.  

Untreated sewage if released into rivers causes pollution.  

Ministry of environment and Forests iniatiated, Ganga Action Plan and Yamuna Action Plan. 

 

 

 

Biogas plant:  

Concrete tank 10- 15 mts deep, slurry or dung fed.  

Floating cover placed above rises as biogas content rises.  

Connecting pipe for supply of biogas. 

Used for cooking and lighting. 
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Development by IARI :- Indian Agriculture Research institute & KVIC:-Khadi and village Industries 

Commission.  

Microbes as Biocontrol Agents : 

Insecticides and Pesticides toxic, harmful & are pollutants.  

Natural predation better method. 

No of pests kept in check, not totally eradicated.  

Food chains not disturbed  

Eg. Ladybird and Dragon flies useful to get rid of aphids and mosquitoes.  

Bacillus thuringiensis (Bt) used to control butterfly caterpillar.  

Mode of spores operation. 

Available is sachets, mixed with water and sprayed on plants.  

Eaten by insect larva  

Toxin released in gut kills larvae. 

Now Bt toxin genes introduced into plants – resistant to insect pests.  

e.g. Bt cotton.  

Fungus Trichoderma now being developed. 

Nucleo polyhedrovirus– good for narrow spectrum insecticide applications. 

Advantages :-  

No negative impacts on plants, mammals, birds, fish or target insects. 

For overall IMP (Intergrated pest Management) programme.  

For ecologically sensitive areas. 

As Biofertilizers:  

Chemical fertilizers major pollutant. 

Switch to organic farming and use of biofertilizers need of the time. 

Main sources of biofertilizers. Bacteria, Fungi & Cyanobacteria. 

Eg Rhizobium present in roots of leguminious plants fix atmospheric nitrogen into usable organic form. 

Azospirillium and Azotobacter – free living bacteria – fix atmospheric Nitrogen.  

Symbiotic Associations  

Eg.Genus Glomus sp. form mycorrhiza 

Fungal symbiont absorbs phosphorus from soil and passes it to plant.  

Plants show  

 resistance to root – borne pathogens.  

 Tolerance to salinity and drought  

 Increase in growth and development.  

Cynobacteria– autotrophic – fix atmospheric nitrogen  
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Imp.biofertilizer. 

e.g. Anabaena, Nostoc, Oscillatoria.  

Blue green algae – increase fertility by adding organic matter. 

No. of biofertilizers are commercially available.  

For production of biodegradable plastics:  

biodegradable plastic, e.g. polyhydroxybutyrate (PHB) is being produced commercially by fermentation 

with the bacterium Alcaligenes eutrophus. 

Production of PHB may be easily achieved in tree plants like populous, where PHB can be extracted 

from leaves.  

Other main drawback of bacterial PHB is its high production cost, making it substantially very expensive 

than synthetic plastics. 

As edible vaccines:  

The genes encoding the antigenic proteins of virus and bacteria can be isolated from the pathogens 

and expressed in plants. 

Such transgenic plants or their tissues producing antigens can be eaten for vaccination/immunization 

(edible vaccines). 

The expression of such antigenic proteins in crops like banana and tomato are useful for immunization 

of humans since banana and tomato fruits can be eaten raw. Example: cholera and hepatitis B vaccine. 

Process of sewage treatment in STP  

a)Primary treatment(physical )  

b)Secondary treatment(biological)  

Effluent loaded in large aeration tank, Agitation & rapid growth of aerobic microbes (flocs) ,Consumes 

organic matter ,reduces BOD, Effluent passed to settling tank, Floc sediments form – activated 

sludge(A.S.),Poured into sludge digester(small amount of A.S. used as inoculum) Filtration & 

sedimentation. 
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Questions 

(1 mark) 

1. Name two vitamins produced by microbial fermentation.  

2. What is the botanical name of baker‘s yeast? 

3. Milk starts to coagulate when lactic acid bacteria is added to warm milk as a starter. 

Mention two benefits LAB provides. 

4. Name any two antibiotics produced from microbial action. 

Ans: Penicillin – Penicillium notatum 

Streptomycin- Streptomyces griseus 

5. Name any two human therapeutic proteins produced in bacteria. 

Ans: human insulin, hepatitis B surface antigen, human growth hormone, interferons etc. 

(2 marks) 

1. State the use of:  

Trichoderma with respect to organ transplant  

1. Nucleopolyhedro virus with respect to pest management 

2. Why should sewage be treated before its disposal? 

3. What is primary sludge?  

4. Name the pests, lady birds and dragonflies help to get the rid of respectively  

5. Give the role of microbes in single cell protein.  

6. What is micorrhiza? How does it help as biofertilizers?  

7. What is BOD? What does it mean if a water sample has more BOD?  

8. Name any two Cyanobacteria. How do they serve as main source of biofertilizer ? 

9. What is the difference between Bt and Bt cotton? Explain the use of Bt as a biological 

control.  

10. Give reason- 

 a) Bottled fruit juices brought from market are clearer as compared to those made at home,  

b) Large holes are found in swiss-cheese,  
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c) The insect which are so called pest are not eradicated in organic fumes.  

11. Name the gobar gas liberated from biogas plant. Which type of bacteria are responsible for 

its production? Give advantage. 

 

 

12. What do you mean by GRAS? 

Ans: GRAS means ‘generally regarded as safe category’ which includes microbes which are 

non-pathogenic, non-toxic, non-antibiotic producing etc. These are generally used as hosts for 

production of recombinant molecules. 

14. What is ‘Golden Rice’? In what why is it different from normal rice? 

Ans: The staple food rice is extremely low in vitamin A and therefore the improvement of 

vitamin A required. Prof. Ingo Potrykus and Dr. Peter Beyer developed genetically engineered 

rice which is enriched in pro-vitamin A (beta-carotenoid) by introducing three genes involved 

in the biosynthetic pathway for carotenoid. It is called ‘golden rice’, the seeds are yellow in 

colour because of pro-vitamin A is produced in the entire grain. 

15. What do you mean by ‘flavr savr’ tomato’? 

Ans: These are transgenic tomatoes commercialized in U.S with longer shelf life due to slow 

ripening. Gas hormone, ethylene is involved in the regulation of fruit ripening. Therefore, 

ripening can be slowed down by blocking or reducing ethylene production. 

(3 marks)  

1. Differentiate between 

a) Primary sludge and activated sludge,  

b) Biofertilizer and chemical fertilizer,  

c) Primary sewage treatment and secondary sewage treatment. 

(5 marks) 

1.Answer briefly:  

       1) How is sewage harmful to man?  

2) What is organic farming?  

3) Which group of organisms attack insect and arthropod? How are they best biocontrol 

biological agent, 

4) What is the difference between flocks and primary sludge?  

2.Write short notes on: a) baker’s yeast, b) alcohol c) statin d) brewer’s yeast e) streptokinase 
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3. What is metagenomics? 

Ans:  

 The study of metagenomes or microbial genomes recovered directly from 

environmental samples like soil, water or any other niche. 

 The comprehensive study of nucleotide sequence, structure, regulation, and function”. 

Scientists can study the smallest component of an environmental system by extracting 

DNA  

 

 

 

 

 

 from organisms in the system and inserting it into a model organism. The model 

organism then expresses this DNA where it can be studied using standard laboratory 

techniques. 

 Employed as a means of systematically investigating, classifying, and manipulating the 

entire genetic material isolated from environmental samples.  

 A multi-step process that relies on the efficiency of four main steps (see Figure) which 

are (i) the isolation of genetic material, (ii) manipulation of the genetic material, (iii) 

library construction, and the (iv) the analysis of genetic material in the metagenomic 

library. 

 

ABBREVIATIONS AND EXPANSIONS 

IARI  ----Indian Agricultural Research Institute. 

KVIC----- Khadi and Village Industries Commission 

Bt ------- Bacillus thuringiensis 

BOD ----- Biochemical Oxygen Demand 

LAB ------ Lactic acid bacteria. 

 
 
Name of scientist Contribution 

Alexander Fleming Discovered Penicillin 

Ernest Chain and Howard Florey Used penicillin as an effective antibiotic to treat 
solidiers wounded in world war 2 
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CHAPTER 11-BIOTECHNOLOGY-PRINCIPLES & PROCESSES 

 

                             Biotechnology is a broad area of science involving multiple 

disciplines designed to use living organisms or their products to perform valuable 

industrial or manufacturing processes or applications pertaining to human benefit. 

Recombinant DNA technology: 

                     An organism's genome contains virtually all the information necessary for its 

growth and development .rDNA technology creates a recombined DNA with genome of two 

different cells or organisms. 

Steps in producing recombinant DNA 

1. The required gene is cut from a DNA molecule using a restriction enzyme. 

 

2. A bacterial plasmid is isolated and cut with the same restriction enzyme. This ensures 

cut ends are complementary (same base sequence) to the ends of the required gene. 

3. The required gene is joined to the plasmid using the enzyme DNA ligase in a process called 

ligation. 

 

4. The resulting recombinant plasmid is returned to the bacterial cell. 

 

5. The bacteria reproduce and the required gene is cloned.. 
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                                         CLONING OF GENE WITH r DNA TECHNOLOGY  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How do we obtain DNA and how do we manipulate DNA? 

To isolate genomic DNA 

1. Remove tissue from organism 

2. Homogenize in lysis buffer  (denatures proteins) 

3. Mix with phenol/chloroform - removes proteins 

4. Keep aqueous phase (contains DNA) 

5. Add alcohol (ethanol or isopropanol) to precipitate DNA from solution 

6. Collect DNA pellet by centrifugation 

7. Dry DNA pellet and resuspend in buffer 

8. Store at 4°C 

Each cell (with a few exceptions) carries a copy of the DNA sequences which make up the 

organism's genome. 

Recombinant DNA technology 
Steps: 

-Isolation of DNA  

- Digestion using Restriction enzymes 

- urification of the TARGET fragment 

- Ligation with cloning vector. 

- Transformation of host cell and selection of transformed cells  

- Culturing for the desired product. 
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Introduction of recombinant DNA into host cells: 

Some commonly used procedures: 
1. Transformation 
2. Transfection 
3. Electroporation- incubation with calcium ions in alternate icy and high temperature. 
4. Biolistics(gene gun) 
5. Agrobacterium mediated gene transfer 

 

               Until 1970 there were no convenient methods available for cutting DNA into discrete, 
manageable fragments. 
1970 - The Beginning of the Revolution 

Discovery of a restriction enzyme in the bacterium Haemophilus influenza-Hind III 

Restriction enzymes 

. Restriction enzymes are endonucleases 
 

 Bacterial enzymes . 

 Different bacterial strains express different restriction enzymes. 

 The names of restriction enzymes are derived from the name of the 

bacterial strain they are isolated from. 

 Cut (hydrolyse) DNA into defined and REPRODUCIBLE fragments. 

Basic tools of gene cloning .  

 Restriction endonucleases are a natural part of the 

bacterial  

 defence system 

 Part of the restriction/modification system found in many bacteria 

 These enzymes RESTRICT the ability of foreign DNA (such as bacteriophage 

DNA) to infect/invade the host bacterial cell by cutting it up (degrading it) 

 The host DNA is MODIFIED by METHYLATION of the sequences these 

enzymes recognise 

o Methyl groups are added to C or A nucleotides in order to protect 

the bacterial host DNA from degradation by its own enzymes 

 

Names of restriction endonucleases 

Titles of restriction enzymes are derived from the first letter of the 

genus + the first two letters of the species of organism from which 

they were isolated. 
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Source microorganism Enzyme Recognition Site Ends produced 

Arthrobacter luteus Alu I AG CT Blunt 

Bacillus amyloiquefaciens H Bam HI G GATCC Sticky 

Escherichia coli Eco RI G AATTC Sticky 

Haemophilus gallinarum Hga I GACGC(N)5  Sticky 
 

Haemophilus infulenzae Hind III A AGCTT Sticky 

Providencia stuartii 164 Pst I CTGCA G Sticky 

Nocardia otitiscaviaruns Not I GC GGCCGC Sticky 

Staphylococcus aureus 3A Sau 3A GATC Sticky 

Serratia marcesans Sma I CCC GGG Blunt 

Thermus aquaticus Taq I T CGA Sticky 

 

 

Restriction enzymes recognize a specific short nucleotide sequence(PALINDROME) 

 

 

 

 This is known as a Recognition  Site 
The phosphodiester bond is cleaved between specific bases, one on each DNA strand 

 

The product of each reaction is two double stranded DNA fragments 
Restriction enzymes do not discriminate between DNA from different organisms  

 

 

Type II - Recognise a specific target sequence in DNA, and then break the DNA (both strands), within 

or close to, the recognition site.Only these are used in rDNA technology as they recognize and cut DNA 

within a specific sequence typically consisting of 4-8 bp.e.g. EcoRI 
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Different enzymes cut at different positions and can create single stranded ends ('sticky ends') 

 

 Some generate 5' overhangs - eg: EcoRI 

 

 

 

 Some generate 3' overhangs - eg: PstI 

 

 

Some generate blunt ends- eg: SmaI 

 

Examples of restriction enzymes and the sequences they cleave 

The 'sticky' overhangs are known as COHESIVE ENDS 

 The single stranded termini (or ends) can base pair (ANNEAL) with any 
complementary single stranded termini 

 

This is the basis for RECOMBINANT DNA TECHNOLOGY 

 Inserting foreign DNA into a cloning vector 
 

DNA fractionation 

Separation of DNA fragments in order to isolate and analyse DNA cut by restriction 

enzymes 

Electrophoresis 

Electrophoresis is a technique used to separate and sometimes purify macromolecules - 

especially proteins and nucleic acids - that differ in size, charge or conformation. When 

charged molecules are placed in an electric field, they migrate toward either the positive 

or negative pole according to their charge. 

DNA is electrophoresed through the agarose gel from the cathode (negative) to the 

anode(positive) when a voltage is applied, due to the net negative charge carried on DNA. 
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When the DNA has been electrophoresed, the gel is stained in a solution containing 

the chemical ethidium bromide. This compound binds tightly to DNA and fluoresces 

strongly under UV light - allowing the visualisation and detection of the DNA. 

Recombinant DNA: Plasmids, cloning What is DNA cloning? 

DNA cloning is the isolation of a fragment or fragments of DNA from an organism and 

placing in a VECTOR that replicates independently of chromosomal DNA. The 

RECOMBINANT DNA is propagated 

in a host organism; the resulting CLONES are a set of genetically identical organisms which 

contain the recombinant DNA 

 

1) DNA sequencing 

2) Protein 

production 

Three main purposes for cloning DNA 

3) Engineering 

animals/plants/proteins 

Cloning and Expression 

Vectors 

Isolated DNA is cloned into VECTORS for long term storage, propagation of the DNA and for 

production of protein from gene(s) encoded in the DNA 

What are cloning vectors? 

Cloning vectors are extra-chromosomal 'replicons' of DNA which can be isolated and 

can replicate independently of the chromosome. Vectors usually contain a selectable 

marker - a gene that allows selection of cells carrying the vector e.g. by conferring 

resistance to a toxin. DNA of interest can be 

cloned into the vector and replicated in host cells, usually one which has been well 

characterised. 

Commonly used vector systems 

 Bacterial plasmids 

 Bacteriophages 

 Cosmids 
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 Yeast artificial chromosomes (YACs) 

 Ti plasmid (plants) 

 Eukaryotic viruses such as baculovirus (insect cells), SV40 virus and retroviruses. 

Characteristics of a Cloning Vector 

 Origin of replication (ORI) 

This process marks autonomous replication in vector. Ori is a specific sequence of 

nucleotide in DNA from where replication starts. When foreign DNA is linked to this 

sequence then along with vector replication, foreign (desirable) DNA also starts replicating 

within host cell. 

 Selectable Marker 

Charecteristics of Selectable marker: 

A gene whose expression allows one to identify cells that have been transforrned or 

transfected with a vector containing the marker gene. 

A marker gene is used to determine if a piece of DNA has been successfully inserted into 

the host organism. Gene usually encoding resistance to an antibiotic. A selectable 

marker will protect the organism from a selective agent that would normally kill it or 

prevent its growth. 

 Restriction sites 

Allow cleavage of specific sequence by specific Restriction Endonuclease. Restriction 

sites in E.coli cloning vector pBR322 include HindIII , EcoRI , BamHI , SalI, PvuI, PstI, ClaI  

etc. 

Refer NCERT text book diagram of 

pBR322 

A Cloning Vector that Works with Plant Cells 

Most commonly used plant cloning vector "Ti" plasmid, or tumor-inducing plasmid. Found 

in cells of the bacterium known as Agrobacterium tumefaciens, normally lives in soil. 

Bacterium has ability to infect plants and cause a crown gall, or tumorous lump, to form at 

the site of infection. 

 

Ti plasmid - called T DNA - separates from the plasmid and incorporates into the host cell 

genome. This aspect of Ti plasmid function has made it useful as a plant cloning vector 

(natural genetic engineer). Plasmids are the most commonly used vector system. Several 

types available for cloning of foreign DNA in the host organism Escherichia coli. Many E. 

coli plasmids allow the expression of proteins encoded by the cloned DNA 

Bacteriophage another common vector system used for cloning DNA. These are viruses 

which 'infect' 

E. coli. The M13 bacteriophage is a single-stranded DNA virus which replicates in E. coli in 

a double- stranded form that can be manipulated like a plasmid. It can be used to produce 

single-stranded DNA copies which are useful for DNA sequencing. 

 

http://homepages.strath.ac.uk/~dfs99109/BB211/Plasmidnotes.html
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Transformation is the process by which plasmids (or other DNA) can be introduced into a 

cell. For E. coli transformation with plasmids is quite straightforward. Plasmids can be 

introduced by electroporation or by incubation in the presence of divalent cations (usually 

Ca2+) and a brief heat shock (42°C) which induces the E. coli cells to take up the foreign DNA 

Insertional inactivation - 

Subcloning a DNA fragment into an active gene (usually a marker gene whose function can 

be easily detected) will disrupt the function of that gene. This can be detected by looking for 

colonies that no longer display that phenotype. 

Colour selection 

A more common method to determine which transformants contain plasmids with 

inserts is to use 

colour selection. For E. coli, this involves the lac complex and blue/white 

screening. 

Colonies carrying plasmid with no insert will be coloured blue whereas colonies carrying 

recombinant plasmid will be white. 

 

 

For plasmids such as pBR322, which contains two antibiotic resistance genes, cloning an 

insert into one of these will disrupt that gene and inactivate the resistance to that antibiotic. 

 

 

 

 

 

 



84 
 

 

 

 

 

 

Electrohoresis :For separating fragments of DNA  

 

 

PCR(Polymerase Chain Reaction): 
 

 

PCR is a technique for the in vitro amplification of a desired sequence of DNA.  

Development of PCR won the Nobel prize for Kary Mullis and co-

workers. 

 

PCR  PRINCIPLE 

PCR reaction is a DNA synthesis reaction that depends on the extension of primers 

annealed to opposite strands of a dsDNA template that has been denatured (melted 

apart) at temperatures near boiling. By repeating the melting, annealing and extension 

steps, several copies of the original template DNA can be generated. 
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The amount of starting material (target) needed is very small 

The primers are oligonucleotides complementary to different regions on the 2 strands of DNA 
template (flanking the region to be amplified). 
he primer acts as a starting point for DNA synthesis. The oligo is extended from its 3' end by DNA 

polymerase. 

 
PCR is a cycle of three steps: 

1. DENATURATION - the strands of the DNA are melted apart by heating to 95°C 

2. ANNEALING - the temperature is reduced to ~ 55°C to allow the primers to anneal to 
the target DNA 

3. POLYMERISATION / EXTENSION - the temperature is changed to the optimum temperature 

for the DNA polymerase to catalyse extension of the primers, i.e. to copy 

the DNA between the primers. 

 

The cycle is repeated over and over again - as many times as needed to produce a detectable amount 
of product. 

 

Discovery of a thermostable DNA polymerase 

The  breakthrough  came  with  the  discovery  of  the  thermostable  DNA  polymerase  Taq 

polymerase, from the thermophilic bacterium, Thermus aquaticus, which lives in hot springs. 

Taq polymerase enzyme can resist high temperatures required to melt the template DNA apart 
without denaturation (loss of activity) and works best at high temperatures  (72°C). This led to 
improved specificity & sensitivity. Annealing of primers to sites other than the target sequence is 
significantly reduced at the higher temperatures used for Taq polymerase. 

 

Applications of PCR 

1) Cloning a gene encoding a known protein 

2) Amplifying 'old DNA' 

3) Amplifying cloned DNA from vectors 

4) Creating mutations in cloned genes 

 

5) Rapid amplification of cDNA ends - RACE 

6) Detecting bacterial or viral infection 

* AIDs infection 
* Tuberculosis (Mycobacterium tuberculosis) 

 

7) Genetic diagnosis 

a.  Diagnosing inherited disorders 
* Cystic fibrosis 
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* Muscular dystrophy 
* Haemophilia A and B 
* Sickle cell anemia 

 
 

b.  Diagnosing cancer  - certain cancers are caused by specific and reproducible mutations: eg. 
Retinoblastoma - childhood cancer of the eye. The heritable form (germ line mutation of one of the two 
retinoblastoma allelles): mutation is detected in all cells. Spontaneous form: only detected in tumour 
tissue. 

c. Blood group typing 
 

PCR is one of the most versatile techniques invented, and has so many applications that this list could 
go on for quite some time. 

 

The amount of starting material (target) needed is very small 

The primers are oligonucleotides complementary to different regions on the 2 strands of DNA 
template (flanking the region to be amplified). 
he primer acts as a starting point for DNA synthesis. The oligo is extended from its 3' end by DNA 

polymerase. 

 
PCR is a cycle of three steps: 
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4. DENATURATION - the strands of the DNA are melted apart by heating to 95°C 

5. ANNEALING - the temperature is reduced to ~ 55°C to allow the primers to anneal to 
the target DNA 

6. POLYMERISATION / EXTENSION - the temperature is changed to the optimum temperature 

for the DNA polymerase to catalyse extension of the primers, i.e. to copy 

the DNA between the primers. 

 

The cycle is repeated over and over again - as many times as needed to produce a detectable amount 
of product. 

 

Discovery of a thermostable DNA polymerase 

 

The  breakthrough  came  with  the  discovery  of  the  thermostable  DNA  polymerase  Taq 

polymerase, from the thermophilic bacterium, Thermus aquaticus, which lives in hot springs. 

 

Taq polymerase enzyme can resist high temperatures required to melt the template DNA apart 
without denaturation (loss of activity) and works best at high temperatures  (72°C). This led to 
improved specificity & sensitivity. Annealing of primers to sites other than the target sequence is 
significantly reduced at the higher temperatures used for Taq polymerase. 

 

Applications of PCR 

8) Cloning a gene encoding a known protein 

9) Amplifying 'old DNA' 

10) Amplifying cloned DNA from vectors 

11) Creating mutations in cloned genes 

 

12) Rapid amplification of cDNA ends - RACE 

13) Detecting bacterial or viral infection 

* AIDs infection 
* Tuberculosis (Mycobacterium tuberculosis) 

 

14) Genetic 
diagnosis 

d.  Diagnosing inherited disorders 
* Cystic fibrosis 

* Muscular dystrophy 
* Haemophilia A and B 
* Sickle cell anemia 

e.  Diagnosing cancer  - certain cancers are caused by specific and reproducible mutations: eg. 
Retinoblastoma - childhood cancer of the eye. The heritable form (germ line mutation of one of the two 
retinoblastoma allelles): mutation is detected in all cells. Spontaneous form: only detected in tumour 
tissue. 

f. Blood group typing 
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PCR is one of the most versatile techniques invented, and has so many applications that this list could 
go on for quite some time. 

Downstream processing 

 

It refers to the separation  and purification of biosynthetic products, particularly pharmaceuticals, 
from natural sources such as animal or plant tissue or fermentation broth 

 

Stages in Downstream Processing 

Downstream processing operations are applied in order to bring a product from its natural state as a 
component of a tissue, cell or fermentation broth through progressive improvements in purity and 
concentration. 
 GLOSSARY: 

Adult stem cells   

The stem cells found in a developed organism and have the twin properties of self-renewal and  

differentiation. These can be obtained from fetal cord blood and bone marrow. They are multipotent in 
nature.  

Amplification 

An increase in the number of copies of a specific DNA fragment; can be in vivo or in vitro. 
See also :cloning, polymerase chain reaction 

Annotation 

Adding pertinent information such as gene coded for, amino acid sequence, or other complementary to 
the database entry of raw sequence of DNA bases. 
Antisense 

Nucleic acid that has a sequence exactly opposite to an mRNA molecule made by the body; binds to 
the mRNA molecule to prevent a protein from being made. 
Autoradiography 

A technique that uses X-ray film to visualize radioactively labeled molecules or fragments of molecules; 
used in analyzing length and number of DNA fragments after they are separated by gel electrophoresis. 
Bacterial artificial chromosome (BAC) 

A vector used to clone DNA fragments (100 to 300 kb insert size; average, 150 kb) in Escherichia coli 
cells. Based on naturally occurring F-factor plasmid found in the bacterium E. coli. 
Base sequence 

The order of nucleotide bases in a DNA molecule; determines structure of proteins encoded by that 
DNA. 
Bioinformatics 

The science of managing and analyzing biological data using advanced computing techniques. 
Especially important in analyzing genomic research data. 

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#cloning
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#cloning
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Biotechnology 

Set of biological techniques developed through basic research and now applied to research and 
product development. In particular, biotechnology refers to the use by industry of recombinant DNA, cell 
fusion, and new bioprocessing techniques. 
Cancer 

Diseases in which abnormal cells divide and grow unchecked. Cancer can spread from its original site 
to other parts of the body and can be fatal. 
See also:hereditary cancer, sporadic cancer 

Carcinogen 

Something which causes cancer to occur by causing changes in a cell's DNA. 
See also:mutagen 

Carrier 

An individual who possesses an unexpressed recessive trait. 
cDNA library 

A collection of DNA sequences that code for genes. The sequences are generated in the laboratory 
from mRNA sequences. 
See also: messenger RNA 

Clone 

An exact copy made of biological material such as a DNA segment (eg. a gene or other region), a 
whole cell, or complete organism. 
Cloning 

Using specialized DNA technology to produce multiple, exact copies of a single gene or other segment 
of DNA to obtain enough material for further study. Process, used by researchers in the Human 
Genome Project, referred to as cloning DNA. Resulting cloned (copied) collections of DNA molecules 
constitute clone libraries. Second type of cloning exploits the natural process of cell division to make 
many copies of an entire cell. The genetic makeup of these cloned cells, called cell line, is identical to 
the original cell. Third type of cloning produces complete, genetically identical animals such as the 
famous Scottish sheep, Dolly. 
Cloning vector 

DNA molecule originating from a virus, a plasmid, or the cell of a higher organism into which another 
DNA fragment of appropriate size can be integrated without loss of the vector's capacity for self- 
replication; vectors introduce foreign DNA into host cells, where the DNA can be reproduced in large 
quantities.  Examples  are  plasmids,  cosmids,  and  yeast  artificial  chromosomes;  vectors  are  often 
recombinant molecules containing DNA sequences from several sources. 
Complementary DNA (cDNA) 

DNA that is synthesized in the laboratory from a messenger RNA template. 
Complementary sequence 

Nucleic acid base sequence that can form a double-stranded structure with another DNA fragment by 
following base-pairing rules (A pairs with T and C with G). The complementary sequence to GTAC for 
example, is CATG. 

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#hereditarycancer
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#hereditarycancer
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#messengerrna
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Cosmid 

Artificially constructed cloning vector containing the cos gene of phage lambda. Cosmids can be 
packaged in lambda phage particles for infection into E. coli; Permits cloning of larger DNA fragments 
(up to 45kb) than can be introduced into bacterial hosts in plasmid vectors. 
DNA bank 

A service that stores DNA extracted from blood samples or other human tissue. 

DNA profiling 

A PCR technique that determines the alleles present at different STR (short tandem repeat) loci within a 
genome in order to use DNA information to identify individuals. 
DNA repair genes 

Genes encoding proteins that correct errors in DNA sequencing. 
DNA replication 

The use of existing DNA as a template for the synthesis of new DNA strands. In humans and other 
eukaryotes, replication occurs in the cell nucleus. 
DNA sequence 

The relative order of base pairs, whether in a DNA fragment, gene, chromosome, or an entire genome. 
See also: base sequence analysis 

Double helix 

The twisted-ladder shape that two linear strands of DNA assume when complementary nucleotides on 
opposing strands bond together. 
Electrophoresis 

A method of separating large molecules (such as DNA fragments or proteins) from a mixture of similar 
molecules. An electric current is passed through a medium containing the mixture, and each kind of 
molecule travels through the medium at a different rate, depending on its electrical charge and size. 
Agarose and acryl amide gels are the media commonly used for electrophoresis of proteins and nucleic 
acids. 
Electroporation 

A process using high-voltage current to make cell membranes permeable to allow the introduction of 
new DNA; commonly used in recombinant DNA technology. 
See also:transfection 

Embryonic stem (ES) cells 

An embryonic cell having totipotency that can replicate indefinitely, transform into other types of cells, 
and serve as a continuous source of new cells. These cells are derived from inner cell mass of the 
blastocyst or the 4-8 cell stage of embryo. 

 

Endonuclease 

See:restriction enzyme 
 

 

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#basesequenceanalysis
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#transfection
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Exogenous DNA 

DNA originating outside an organism that has been introduced into the organism. 
Exon 

The protein-coding DNA sequence of a gene. 
See also:intron 

Exonuclease 

An enzyme that cleaves nucleotides sequentially from free ends of a linear nucleic acid substrate. 
Expressed sequence tag (EST) 

A short strand of DNA that is part of cDNA molecule and can act as identifier of a gene. Used in 
locating and mapping genes. 
See also:cDNA, sequence tagged site 

Fingerprinting 

In genetics, the identification of multiple specific alleles on a person's DNA to produce a unique 
identifier for that person. 
See also:forensics 

Fluorescence in situ hybridization (FISH) 

A  Physical  mapping  approach  that  uses  fluorescein  tags  to  detect  hybridization  of  probes  with 
metaphase chromosomes and with the less-condensed somatic interphase chromatin. 
Forensics 

Use of DNA for identification. Some examples of DNA use are to establish paternity in child support 
cases; establish the presence of a suspect at a crime scene, and identify accident victims. 
Functional genomics 

Study of genes, their resulting proteins, the role played by proteins in the body's biochemical 
processes. 
Gel electrophoresis 

See:electrophoresis 

Gene gun or particle gun: a popular and widely used direct gene transfer method for delivering 
foreign genes into virtually any tissues and cells or even intact seedlings. 

 The foreign DNA is coated or precipitated onto the surface of minute gold or tungsten particles (1-3 
µm). 

 It is bombarded or shot onto the target tissue or cells using the gene gun or microprojectile gun 
or shot gun. 

 The bombarded cells or tissues are cultured on selection medium to regenerate plants from 
the transformed cells. 

Gene library 

See:genomic library 

 

 

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#intron
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#cdna
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#cdna
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#forensics
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#electrophoresis
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#genomiclibrary
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Gene mapping 

Determination of the relative positions of genes on a DNA molecule (chromosome or plasmid) and of 
the distance, in linkage units or physical units, between them. 
Gene pool 

All the variations of genes in a species. 
See also:allele, gene,polymorphism 

Gene therapy 

Experimental  procedure  aimed  at  replacing,  manipulating,  or  supplementing  nonfunctional  or 
misfunctioning genes with healthy genes. 
See also:gene, inherit, somatic cell gene therapy, germ line gene therapy 

Gene transfer 

Incorporation of new DNA into an organism's cells, usually by a vector such as a modified virus. Used 
in gene therapy. 
See also:mutation, gene therapy,vector 

Genetic engineering 

Altering the genetic material of cells or organisms to enable them to make new substances or perform 
new functions. 
Genetic engineering technology 

See:recombinant DNA technology 
 

Genetic marker 

A gene or other identifiable portion of DNA whose inheritance can be followed. 
See also:chromosome, DNA, gene, inherit 

Genetic material 

See:genome 

Genetic polymorphism 

Difference in DNA sequence among individuals, groups, or populations (e.g., genes for blue eyes 
versus brown eyes). 
Genetic screening 

Testing a group of people to identify individuals at high risk of having or passing on a specific genetic 
disorder. 
Genetic testing 

Analyzing an individual's genetic material to determine predisposition to a particular health condition or 
to confirm a diagnosis of genetic disease. 
Genome 

All the genetic material in the chromosomes of a particular organism; its size is generally given as its 
total number of base pairs. 

 

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#allele
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#allele
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#polymorphism
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#gene
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#gene
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#somaticcellgenetherapy
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#somaticcellgenetherapy
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#mutation
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#mutation
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#vector
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#recombinantdnatechnology
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#chromosome
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#chromosome
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#gene
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#gene
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#genome
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Genome project 

Research and technology-development effort aimed at mapping and sequencing the genome of human 
beings and certain model organisms. 
See also: Human Genome Initiative 

Genomic library 

A collection of clones made from a set of randomly generated overlapping DNA fragments that 
represent the entire genome of an organism. 
Human Genome Project (HGP) Formerly 

titled Human Genome Initiative. See also: 

Human Genome Initiative 

In vitro  Studies performed outside a living organism such as in a laboratory. 

In vivo 

Studies carried out in living organisms. 
Marker 

See:genetic marker 

Microinjection 

A technique for introducing a solution of DNA into a cell using a fine microcapillary pipette or 
microsyringe under a phase contrast microscope to aid vision. 

 

Microsatellite DNA 

Polymorphism comprising tandem copies of usually, two-, three-, four- or five-nucleotide repeat units, 
also called a short tandem repeat (STR). 

 

Phage 

A virus for which the natural host is a bacterial cell. 
Plasmid 

Autonomously replicating extra-chromosomal circular DNA molecules, distinct from the normal bacterial 
genome and non essential for cell survival under nonselective conditions. Some plasmids are capable 
of integrating into the host genome. Number of artificially constructed plasmids are used as cloning 
vectors. 

 

Polymerase, DNA or RNA 

Enzyme that catalyzes the synthesis of nucleic acids on preexisting nucleic acid templates, assembling 
RNA from ribonucleotides or DNA from deoxyribonucleotides. 
Primer 

Short preexisting polynucleotide chain(generally from 17-30 nucleotides in length) to which new 

deoxyribonucleotides can be added by DNA polymerase. 
 

 

http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#humangenomeinitiative
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#humangenomeinitiative
http://www.ornl.gov/sci/techresources/Human_Genome/glossary/glossary.shtml#geneticmarker
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Probe 

Single-stranded DNA or RNA molecules of specific base sequence, labeled either radioactively or 

immunologically. Used to detect the complementary base sequence by hybridization. 

Promoter 

The nucleotide sequence upstream of a gene that acts as a signal for RNA polymerase binding. 
 

Restriction fragment length polymorphism (RFLP) 

Variation between individuals in DNA fragment sizes cut by specific restriction enzymes; 

polymorphic sequences that result in RFLPs are used as markers on both physical maps and genetic 

linkage maps. RFLPs are usually caused by mutation at a cutting site. 

Retroviral infection 

Presence of retroviral vectors, such as some viruses, which use their recombinant DNA to insert their 

genetic material into the chromosomes of the host's cells. The virus is then propogated by the host cell. 

Satellite 

Chromosomal segment that branches off from the rest of the chromosome but is still connected by 
a thin filament or stalk. 

 

Sequencing 

Determination of order of nucleotides (base sequences) in a DNA or RNA molecule or the order of 
amino acids in a protein. 
The X or Y chromosome in human beings that determines the sex of an individual. Females have two 
X chromosomes in diploid cells; males have an X and a Y chromosome. The sex chromosomes 
comprise the 23rd chromosome pair in a karyotype. 

 

Single nucleotide polymorphism (SNP) 

DNA sequence variations that occur when a single nucleotide (A, T, C, or G) in the genome sequence 
is altered. 
Single-gene disorder 

Hereditary disorder caused by a mutant allele of a single gene (e.g., Duchenne muscular dystrophy, 
retinoblastoma, sickle cell disease). 

 

 

Somatic cell 

Any cell in the body except gametes and their precursors. 
Transgenic 

An experimentally produced organism in which DNA has been artificially introduced and incorporated 
into the organism's germ line. 
 

 



95 
 

Transposable element 

A class of DNA sequences that can move from one chromosomal site to another. 
 

Vector 

DNA molecule, capable of replication in a host organism, into which a gene in inserted to construct a 
recombinant DNA molecule. 

Yeast artificial chromosome (YAC) 

Constructed from yeast DNA, it is a vector used to clone large DNA fragments. 
 

Questions 
 

1 Mark Questions 

1) What is biotechnology? 

2) Define plasmid. 

3) What are molecular scissors? 

4) What do you mean by recognition sequence? 

5) Which enzymes act as molecular glue? 

6) What is elution? 

7) What are cloning vectors? 

8) Name the sequence within a cloning vector from where the replication commences. 

  9) Mention the bacteria that acts as natural genetic engineer. 

10) Name any two processes by which alien DNA is introduced into the host cell. 

11) Expand the term PCR. 

12) Name the microorganism from which the thermostable DNA polymerase required 

for PCR is obtained? 

13) What is a bioreactor? 

  14) What are the two main processes involved in downstream processing? 

 15) Do eukaryotic cells have restriction endonucleases? Justify your answer.  

2- marks Questions 

1) Enlist the core techniques that paved the way for modern biotechnology. 

2) What is gene cloning? 

3) Mention the three steps involved in genetically modifying an organism. 

4) Why do bacteria possesses restriction enzyme ? 

5) Mention one basic difference between restriction endonucleases and exonucleases. 

6) What is a palindromic sequence? Give example. 
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  7) What are ― sticky ends‖ and ―blunt ends ? 

*8) Mention the role of selectable marker in cloning vector. 

 9) What is insertional inactivation? 

10) How can you make a bacterial cell competent to take up foreign DNA ? 

11) Why is Agrobacterium-mediated genetic transformation described as natural genetic 

engineering in plants? 

12) Explain the contribution of Thermus aquaticus in the amplification of a gene of interest. 

13) How can you visualize DNA on an agarose gel? 

3-  Marks Questions: 

1) Enlist the major steps in recombinant DNA technology. 

2) Mention the steps involved in the separation and isolation of DNA fragments through 

agarose gel electrophoresis. 

3) Describe in brief the principle of DNA isolation through gel electrophoresis. 

4) Highlight the salient features that are required to facilitate cloning into a vector. 

5) Enumerate the major steps for isolation of DNA. 

6) Draw a neat ,labeled diagram of (a) simple stirred tank bioreactor/ (b) sparged tank 

bioreactor. 7) What do you mean by replica plating? 

8) What are the uses of embryonic stem cells? 

 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 
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Chapter-12 

BIOTECHNOLOGY & ITS APPLICATIONS 

 

Biotechnology is making Genetically modified organisms-microbes, plants, animals for 

industrial production of Bio-Pharmaceuticals and other useful products. 
 

Applications – 

 

i) Diagnostic & therapeutic ii) Genetically modified crops 
 

iii) Waste treatment iv) Energy production 
 

v) Food processing vi) Bioremediation 
 

Application in agriculture 

 To increase food production 

 Agro-chemical based 

 Organic agriculture 

 Genetically engineered crop-based agriculture 
 

 Genetically modified organisms (GMO)-Plants, bacteria, fungi, animals. whose 

genes are altered by manipulation. 
 

Transgenic crops(GMO) -Crops contain or express one or more useful foreign genes. 

 

Advantages -i) More tolerant to stresses (heat, cold, draught). 
 

 

 

ii) Pest resistants GM crops, reduce the use of Chemical pesticides.  

Eg- Bt Cotton 
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iii) Reduced post harvest losses.  Eg- Flavr savr tomato. 

                  iv)  Enhance nutritional value of food. eg.- Golden Rice (Vitamin A enriched). 

 
                         v)  Increased efficiency of mineral use. 
 

Pest resistant plants 

 

Bt- cotton -- Bt stands for Bacillus thuringiensis (Soil Bacteria). Bacterium produces 

proteins (Crystal Protein-cry I AC, cry II AB). A crystalliane insecticidal protein that kills the 

insects.Hence cry-Genes have been introduced in plants to produce crystal proteins as 

Protoxin (inactive toxin), which is converted to toxins in alkaline medium (i.e. in the gut of 

insects) and cause death of the insect larva. 
 

Protection of plants against nematodes  –Nematode,  Meloidogyne incognita infects 

tobacco plants & reduces yield. Specific genes (DNA) from nematodes introduced into the 

plants using Agrobacterium tumifecians (soil bacteria). Genes produce sense and antisense 

complementary RNA. Act as dsRNA and initiates RNAi ( RNA interference) and silences the 

specific mRNA. Complementary RNA neutralizes the specific RNA of nematodes by a process 

called   RNA Interference and parasite cannot live in transgenic host. 

 

 

In medicine- genetically engineered insulin— 

 

rDNA technology was applied in therapeutic application by generating genetically engineered 

insulin for man. In 1983, Eli Lilly, an American company prepared 2 DNA sequences coding for 

chains A & B. 
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Human insulin consists of two short Polypeptide chains A & B being linked by disulphide 

bridges.In man, Insulin secreted as Prohormone containing C peptides that is removed 

during maturation. 

 

In rDNA technique, insulin could be generated by preparing two separate DNA sequences of A 

& B chain which are incorporated  into plasmids of E. coli to produce insulin chains. 

 

Gene therapy 

 Gene therapy involves correction of the gene defects in child or embryo. 

 Adenosine deaminase deficiency is a kind of immuno-disorder caused by deletion 

of gene coding for ADA. 

 It can be cured by bone marrow transplantation or enzyme replacement therapy. 

 A functional ADA-cDNA(through Retrovirus) is introduced in lymphocyte culture 

for genetic infusion and transferred to the patient body for normal functioning. 

Molecular diagnosis -- 

Early and accurate detection of diseases substituting conventional diagnostic techniques may 

be done by following methods: 

 PCR (Polymerase chain reaction): Short stretches of pathogenic genome is amplified for 

detection of suspected AIDS, Cancer or genetic disorder. 

ELISA (Enzyme Linked Immuno sorbent Assay) used to detect AIDS based on detection of 

antibodies produced against antigen of pathogen. 

Transgenic Animals 

Animals with manipulated genes or a foreign gene to be expressed are called as transgenic 

animals. They are useful- 

1. To know how genes contribute to development of disease. 

2. To use proteins for treatment of disease. 

3. To verify vaccine and chemical safety. 

Biopiracy -- Some organizations and multinational companies exploit or patent bioresources 

of other nations without proper authorization. Indian patent bill is there to prevent such 

unauthorized exploitation. 

GEAC- For validity of GM research and the safety of introducing GM organism 

Three mark question 

1) What is the main advantage of producing genetically engineered insulin? 

Ans- i) Produces only A&B peptides ii) No C-Peptides produced iii)No need to remove C- 

Peptides during maturation. 

2) What are the advantages of Molecular diagnosis technique? 

Ans- i) Accurate ii) disease can be detected at very early stage iii)Can be diagnosed even if 

the number of pathogens is very low. 
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3) What are the potential risks ( Three ) of using GM food? 

Ans – Potential risks- i) Products of transgene - allergic or toxic ii) Cause damage to natural 

environment   iii) Weeds also become resistant  iv) Can endanger native species 

4) What is hirudin? How do you get it? 

Ans- Anti coagulant obtained from transgenic Brassica napus. 

5) How does agro bacterium help to increase Tobacco production? 

Ans –i) Introduction of Nematode specific gene.ii)Production of dsRNA(Sense and anti- 

Sense)iii)Silence specific mRNA. 

6) Why do farmers face the problems in Agro chemical based farming? 

Ans – i) Too expensive ii) Conventional breeding procedure do not ensure increased 

production. 

7) Why should farmers in India cultivate GM crops? 

Ans -  Tolerant to stress,pest resistant,less post-harvest losses, increased mineral use 

efficiency. 

Five mark question 

1)Explain the steps involved in the production of genetically engineered insulin? 

Ans- i) Human insulin consists of 51 amino acids arranged in chains of A and B bearing 21 and 

30 a. a respectively interconnected by disulphide bridges. 
 

                                                                        

                Maturation of Pro Insulin into  Insulin after removal of c- peptide 

ii) Insulin synthesized as pro-hormone has extra c -peptide which is removed 

during maturation. 

iii) In 1983 , Eli Lilly, American company prepared two DNA sequences similar to A and 

B chains of human insulin(humulin). 

iv) Chain A and B extracted and combined by creating disulphide bonds. 

Keywords of the chapter 

Genetically Modified Organism(GMO), Bt cotton, insecticidal proteins, cry genes, pest 

resistant plants, RNA interference(RNAi)/RNA silencing, dsRNA, Genetically engineered 

insulin, gene therapy, ADA deficiency , c DNA, Molecular diagnosis, transgenic animals, Bio 

ethics, Genetic Engineering Approval Committee(GEAC), Bio piracy, Indian patent bill. 
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Chapter 13  

ORGANISMS AND POPULATIONS 
 

 

Ecology: It is a branch of biology which studies the interactions i) among organisms 

and ii) between the organism and its physical ( abiotic) environment. 

Organism: Individual of a species. 

Population: Population is a group of individuals of the same species which can 

interbreed among themselves and live in a localized area. 

Biome: The largest ecological regions distinguishable by characteristic plants and 

animals. Eg. tundra, conifer, deciduous forest, grassland, tropical, and desert. 

Alpine tundra: Alpine tundra is located on mountains throughout the world at 

high altitude where trees cannot grow. The growing season is approximately 180 

days. The night time temperature is usually below freezing. Unlike the arctic 

tundra, the soil in the alpine is well drained. 

Group of animals that live in Alpine tundra:  

Mammals: mountain goats, sheep   

Insects:  beetles, grasshoppers, butterflies  

Coniferous forests: Coniferous forests are made up mainly of cone-bearing or 

coniferous trees, such as spruces, hemlocks, pines and firs. The leaves of these trees 

are either small and needle-like or scale-like and most stay green all year around 

(evergreen). All are softwoods able to survive cold temperatures and acidic soil. 

Temperate Forests: The term ‘temperate forest’ is very broad. It covers the forests 

found between the tropical and subtropical regions and the barren, treeless lands 

of the far north and extreme south. 

Tropical forest: "Tropical forests" encompass the idyllic rainforest, the remote 

cloud forest, and the lesser-known but equally endangered dry forest, pine savanna 

and much, much more. They are not one ecosystem, but millions of unique 

ecosystems. 

Deciduous forest: The average annual temperature in a deciduous forest is 50° F. 

The average rainfall is 30 to 60 inches a year. The deciduous forest has four distinct 

seasons, spring, summer, autumn, and winter. In the autumn the leaves change 

color. During the winter months the trees lose their leaves.  
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MAJOR ABIOTIC FACTORS 

 Temperature, water, light, soil. 
Temperature              

 Average temperature varies seasonally 
 Organisms may be Eurythermal or Stenothermal  
 Eurythermal- wide range of temperature tolerence 
 Stenothermal-Narrow range of temperature tolerance 

Water 

 Influences life of organisms. No life without water. 
 Productivity and distribution of plants are water dependent. 

 Organisms may be Euryhaline or Stenohaline. 

  Euryhaline:Wide range of salinity tolerance  

 Stenohaline:Narrow range of salinity tolerance.  

Light 

 Photosynthesis and release of oxygen light dependent. 
 Sciophytes  need  to  use  diurnal  and  seasonal  light  intensity  of  forage,  

migration  and reproduction. 
 

Soil 

 Nature and proportion of soil in a place depends on climate, weathering 
process and types of soil. 

 Soil composition, grain size and aggregation determine percolation and 
water holding capacity of soil. 

 Physical and chemical properties determine type of plants and Animals that 
survive in a habitat. 

 

 

Response of organisms to environmental condition 

                               Regulation 

 

 

   escape                organism            conformation 

 

 

 

                                                      Migration             Adaptation    
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Regulation 

 Organisms maintain homeostasis achieved by physiological and behavioral means 

 Thermo regulation and osmoregulation. 
 

Conformation 

 Cannot maintain constant internal Environment 

 Body temperature and osmotic concentration of body changes with ambient 

temperature and concentration of medium.-Thermo confirmer and osmo-confirmer 

Migration 

 Organism moves away temporarily to another habitat in stressful 

condition. e.g.- Migratory birds like Siberian crane 

Suspension 

 Organisms suspend their metabolic activities during stressful condition 
 

 Resume their function at the return of favorable conditions. 
 

E.g. Hibernation (winter sleep) of Frog, Reptiles, Polar Bear etc 

 

 Aestivation (summer sleep) in Snail and Fish. 
 

 Seed dormancy.  

    Adaptation 

 Morphological, physiological and behavioral changes that enable organisms to adjust to the 

ever changing environment . 

E.g. Kangaroo rat survives in desert conditions through internal oxidation of fat, removing 

concentrated urine of limited quantity. 

 Allen‗s rule-cold climate mammals have shorter ears and limbs to minimize heat loss. 
 

 Polar mammals like seals have blubber to prevent heat loss. 
 

 Burrowing habit to escape from heat 
 

 Higher count of RBC, Hb (haemoglobin) at high altitudes. 
 

Population attributes 

 Birth Rate – Number of individuals born per thousand per year. 
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 Death Rate – Number of individuals die per thousand per year. 
 

 Sex Ratio – Ratio of male-female in the population. 
 

 
 

 

 Population density. - the number of individual organisms per unit area (appropriate 

measure – total number-sometimes difficult to determine or meaningless because 4 

factors N+I-M+E are concerned w.r.t habitat concerned ) 

Age pyramids 

 If the age distribution (per cent individuals of a given age or age group) is plotted for 

the population, the resulting structure is called an age pyramid. 

 

 Three ecological ages: 

 Pre-reproductive, Reproductive and Post-Reproductive 

 High proportion pre-reproductive individuals occur in Expanding population 

 Pre-reproductive individuals are uniform in Stable population. 

 Pre-reproductive individuals are less in Declining population. 

 

Representation of” age pyramids” for human population 

 

 

 

 

Population growth 

Factors that affect the size of population 

Food 

availability 

Weather 

Predation pressure 

Competition 

Density of population at any time at a given 

place depends on Natality, Mortality, Emigration 

Immigration 
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• MEASURING DENSITY 

• Population Density – Number of individuals per unit of area. 

• Population will grow if B+I > D+E 

• Population will shrink if B+I < D+E 

• Population will be in equilibrium if B+I=D+E  

 

 

 

 

  

POPULATION GROWTH MODELS 

I. Exponential Growth( geometric growth) : Applicable when the resources are 

unlimited. 

Mathematical expression: dN/dt= rN  Where ‘r’ is called the ‘intrinsic rate of natural 

increase’. 

 The value of ‘r’ for the Norway rat = 0.015 

 The value of ‘r’ for the floor beetle=0.0205  

 Population density(N) and Time graph result in a J-shaped curvre. 

 Integral form of the exponential equation: Nt = N0ert 

II. Logistic Growth ( Verhulst-Pearl Logistic Growth): Applicable when the resources 

are limited.  In nature, a given habitat has enough resources to support a maximum 

possible number, beyond which no further growth is possible.This limit is called as 

nature’s ‘Carrying capacity’(K) for that species in that habitat.   

 A plot of N in relation to time (t) resuls in a sigmoid curve. 

 Mathematical expression: dN/dt=rN(K-N/K) where (K-N/K) is environmental 

resistance. 

 

Types of population interactions 

INTERACTION5 SPECIES ―  a‖ SPECIES ―  b‖ 

Mutualism +
h
a
s
  

+ 

Predation + - 

Parasitism + - 

Competition - - 

Commensalism + 0 

Amensalism - 0 
 

Mutualism: Both species a r e  benefited. 
Lichens: Relationship between Non-photosynthetic Fungi and photosynthetic Algae or Cyanobacteria. 
Mycorrhiza: Association between Fungi and Higher Plants like Pinus. Plants and insects for pollination 
Orchid ophrys and male bee a good example for co-evolution of plants and 
animals. 

PREDATION 
One species gets benefited and the other harmed. 
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Tiger and Deer 
 

Snake and Frog Herbivores and plants  

Competition 
Both the species are harmed. 
Flammingoes and resident fishes compete for the common food zooplankton in South American lakes. 
 
 
Abington Tortoise and goats in Galapagos Islands for food. 
Gause’s Competitive Exclusion Principle -Two closely related species competing for the same resource cannot 
co-exist indefinitely and the competitively inferior one will be eventually eliminated. 

Parasitism 
One species gets benefit and the other is harmed. 
Parasites 
 
 
 
 
 
 
 

  Endoparasites                       Ectoparasites                               Brood parasites 

Liver fluke, Plasmodium                           lice, ticks                                          Koel 

 
Adaptations of parasites 

 Loss of sense organs 

 Presence of adhesive organs or suckers 

 Loss of digestive system 

 High reproductive capacity. 

Ammensalism 
One species hurts the other but the other is not affected. 
Penicillium secretes Penicillin and kill Bacteria but by this Penicillium does not benefit. Algal bloom leads 
to death of fishes, but the death of fishes is of no use to the algal bloom. 

Commensalism 
One species benefits and the other neither harmed nor benefited. 
The cattle egret catches the insects disturbed by moving cattle, but the cattle neither harmed  nor 
benefited. 
Another example 
Clown fish gets protection from predators by close association with sea anemone, but the sea anemone 
is not effected. 

 

SHORT QUESTIONS AND HOTS FOR PRACTICE 
 

1. Why is temperature considered to be the most relevant abiotic factor that influences  the life 
of organisms? 

- Because it affects the enzyme activity. 
 

2. During global warming which type of organism can cope up better – Eurythermal or stenothermal? 
Why? 

- Eurythermal as it can tolerate wide range of temperature. 
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3. Why does the logistic growth curve becomes S shaped? 
 

 

 

 

- Sigmoid curve, population becomes stable due to environmental resistance. 
Short answer type questions (3 marks) 

1. What is brood parasitism? Give an example. What adaptation has evolved in this phenomenon?  
Ans.  One species lays eggs in the nest of another bird, lets the host incubate them. e.g. Cuckoo lays 
eggs in the nest of a crow. 

The Eggs of the parasite resemble the eggs of the host in colour, size. Reduce  chances of the host 
bird detecting the foreign eggs and ejecting them from nest. 

 

2. Name and explain the kind of interaction in the following. 
Ans. 1. Algae and Fungi in Lichens 

2. Head Louse Humans 
3. Hermit Crab and Sea Anemone 

(i) Interaction of mutualism where the two species are equally benefited. Fungus provides protection, 
helps in absorption of water and  minerals, Algae provide food for the Fungus. 

(ii) This is case of Parasitism where the louse is an ectoparasite. Parasite takes shelter on humans and 
also derives nutrition. 
(iii) It is commensalisms where one species is benefited and the other is neither benefited nor affected. 
Sea 

Anemone is benefited as it does not have to  move to places rich in nutrients, while hermit crab is 
neither 

benefited nor harmed. 
 

3. How does Ophrys get pollinated by bees? 
Ans.1. Sexual deceit. 

2. One petal resembles female. 
3. Male pseudocoupulates with the flower. 
4. Pollen grain transferred from one flower to another. 

4. Biomass is a more meaningful measure of population size. Explain with an example. 
Ans.  (i) Population large Total number is not an easily adoptable measure. Counting takes long time or 
practically impossible 

(ii) There is no need to know the absolute population size for some investigations. 
(iii) Number may sometimes be misleading eg. In a given area there are 200Parthenium plants and a 

single banyan tree. Here biomass size of the banyan tree is much more than those of 200Parthenium 
plants. 
5. Give example of how plant protects themselves from the predators. 
Ans. (i) Thorns.eg. – Rose, babool etc. 

(ii) Chemicals that can kill the animals. eg.- Calotropis etc. 
6. What is interference competition? Define competitive exclusion principles. 
Ans. (i) Feeding efficiency may be reduced due to interference of another species. eg. –Tiger and deer. 

(ii)Two closely related species need same resource can not co-exist indefinitely. 
(5 Marks) Questions: 

1.What are the different types of population growth pattern? Mention their differences. 
Ans: a. Logistic and Exponential growth 
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b. S Shaped curve, J shaped curve. Limiting Factors, No-limiting Factors 
2.With the help of age pyramids explain the nature of a population. 
Ans:  a. Pre-reproductive/ re-productive/ post-reproductive 

b. increasing population/ stable population/ declining population
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CHAPTER 14 

ECOSYSTEM 

Sir Tansley coined the term `ecosystem’ 

DEFINITION 

It is an assemblage of  different communities with abiotic factors in an environment. 

TYPES 

Terrestrial and aquatic 

Terrestrial include Forests, Grasslands, Deserts 

Aquatic- Fresh water (lotic & lentic) 

- Marine water bodies 

 PRODUCERS 

COMPONENTS -  BIOTIC CONSUMERS 

                           - ABIOTIC DECOMPOSERS 

STRUCTURE AND FUNCTION 

STRUCTURE FEATURES ARE 1. Species composition 

                                                    2. Stratification 

FUNCTIONAL FEATUERS  ARE 1. Productivity 

                                                      2. Decomposition 

                                                      3. Energy Flow 

                                                      4. Nutrient cycle 
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PRODUCTIVITY 

It includes -Primary Productivity (plants)-producers 

Has two aspects 1. GPP 2. NPP=GPP-R 

-        Secondary Productivity involves assimilation and formation of new organic  

matter by consumers 

Primary productivity is high in terrestrial systems rather than in aquatic systems because of 

BIOMASS. 

DECOMPOSITION 

Detritus is the starting matter. 

 The steps involved :\ 

1. Fragmentation- Breaking of detritus into smaller particles. 

2. Leaching – Water soluble substances are seeped into the soil. 

3. Catabolism- The role of enzymes in the conversion process. 

4. Humification- Forming of dark coloured matter called HUMUS. 

5. Mineralisation- Humus is degraded into simpler inorganic substances. 

ENERGY FLOW 

The main source of energy is the light energy obtained from sunlight. 

Plants capture 2-10% of the light energy and prepare the food and all other organisms 

depend on it. 

FOOD CHAIN 

TYPES 

Grazing Food chain (GFC) 

Producers trap the sunlight and prepare the food. 

Consumers- Herbivores depend on the producers 



11
1 

 

  

Carnivores depend on the herbivores 

For eg.        Grass---------- Grasshopper--------- Frog------------- Snake--------Hawk 

                 Producers             Primary              Secondary      Tertiary          quaternary   

                                           Consumer          .Consumer       consumer         consumer 

                  1st Trophic          2nd Trophic          3rd Trophic       4th Trophic     5th Trophic 

Detritus Food chain (DFC) 

     It begins with detritus 

     A much fraction of energy flows through this food chain as they are connected at any 

trophic level.   

   Detritus--------Earthworm-------- Bacteria/fungi-------plants---------animals   

 

                                            DECOMPOSITION OCCURS  

Both GFC and DFC interconnect to form FOOD WEB. 

-ECOLOGICAL PYRAMIDS 

Three types- NUMBER, BIOMASS AND ENERGY 

PYRAMID OF NUMBER 

It comprises the population density (N) 

Grass land ecosystem- UPRIGHT        TIGER 

  DEER 

 TIGER GRASS                                    

Eg., Pond ecosystem-UPRIGHT 

        A single Tree-  INVERTED 
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PYRAMID OF BIOMASS 

It  is composition of amount of matter present in the dry state or amount of C/g 

 UPRIGHT 

Eg., A single tree 

INVERTED 

EG., Pond ecosystem 

 

 

  

PHYTOPLANKTONS 

    

PYRAMID OF ENERGY 

It is always upright because there is transfer of energy from one trophic level to another. 

You are familiar of 10% law ( RECALL CLASS X SCIENCE- Our Environment) 

There is loss of energy in every state as we move upwards by 10 %.  

ECOLOGICAL SUCCESSION 

There is gradual change in the state of species composition  from one form to other with 

relation to time factor in a particular habitat.  

The change of species is called seral communities. 

TYPES 

A) Primary succession- It is a state of environment where no life exists. It may include dry, 

bare rock. 

In such circumstances, the living state begins very slow because there is no suitable 

substrata-nutrients, soil. It consumes time duration and depend on factors. (REFER TO 

CLASS IX-SCIENCE- Environment) 

B) Secondary succession-It exists in a place where life exists earlier. 

Presence of soil or sediment 

KING FISHER 

        
 FISH 
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SUCESSION OF PLANTS 

-HYDRARCH SUCCESSION 

 

Phytoplanktons----FLOATING---- ROOTED HYDROPHYTES---REED SWAMP 

PIONEER 

 SCRUB MARSH MEADOW 

 

 FOREST (MESIC) 

                                                                              (CLIMAX) 

 

 

XERARCH SUCCESSION 

LICHENS--------BRYOPHYTES(MOSS)-------FERNS-------HERB---SHRUB----TREES 

PIONEER 

It is found that both the succession lead to mesic community.  

NUTRIENT CYCLING 

TYPES- GASEOUS- CARBON CYCLE(REFER TO NCERT TEXT BOOK Pg No253.      SEDIMENTARY- 

PHOSPHORUS CYCLE(REFER TO NCERT TEXT BOOK PgNo.255 ) 

 

 



Chapter-15: BIODIVERSITY AND CONSERVATION 

IMPORTANT SCIENTISTS AND THEIR CONTRIBUTION 

SL.NO SCIENTIST CONTRIBUTION 

1 EDWARD WILSON POPULARISED THE TRM BIODIVERSITY 

2 ALEXANDER VON HUMBOLDT BROUGHTOUT SPECIES AREA RELATIONSHIP 

3 DAVID TILMAN BROUGHTOUT CHARACTERESTICS OF ASTABLLE 

BIOLOGICAL COMMUNITY THROUGH LONG TERM 

EXPERIMENTS. 

4 PAUL EHRLICH RIVET POPPER HYPOTHESIS 

 

Biodiversity is defined as the totality of genes, species and ecosystems of a given region, It is the variety and variability of life form 

(all animals, plants and microbes on earth) and the ecological complexes in which they occur. The term was popularized by the 

American sociobiologist Edward Wilson(1988) 

Hierarchial levels of Biodiversirty: 

1)Species Diversity   

2)Genetic Diversity and. 

3)Ecosystem/Community/Habitat Diversity 

 

Refer Fig no.15.1,Pie chart representing global Biodiversity 

 

Patterns of Biodiversity: 



 

1) Latitudinal  gradients – species  diversity  decreases, from equator to poles.  Tropics (23.50N -23.50S) show richest species 

diversity. Speciation is generally a function of time. Temperate region is subjected to glaciations. Tropical regions remained 

relatively undisturbed for millions of years and thus had a long evolutionary time for species diversification. Tropical 

environments are less seasonal, relatively more constant and predictable. Constant environment facilitates niche specialisation 

and lead to greater species diversity. Tropical latitudes also get huge solar radiations which promote higher productivity. 

SPECIES – Area relationships : 

This is reflected in the quantitative formula S = cAz, in which S represents the species richness and A the size of the area. The constant 

c  represents  y intercept ,.z is regression coefficient. 

ALEXANDER VON HUMBOLDT observed within a region species richness increased with increasing  explored area but only up to a 

limit. The relation between species richness and area for a wide variety of taxa turns out to be a rectangular hyperbola. On a 

logarithmic scale the relationship is a straight line described by the equation  

LogS = logC +Z log A Where S= species richness, A = Area, Z = slope of the line(regression coefficient),C = Y- intercept.It has been noted 

that regardless of the taxonomic group or region the slope of the regression line are amazingly similar. However, for a very large 

area like the entire continent the slope of the line is steeper. 

Refer Fig. No.15.2,graph pertaining to Species-area relationship 

Loss of biodiversity: 

Loss of biodiversity in a region may lead to 

1)  decline in plant production 

2) lowered resistance to environmental changes such as drought. 

3) increased variability in certain ecosystem processes such as plant productivity, water use, pest & 

disease cycles. 



 

Major causes of biodiversity loss:  

--- Habitat loss and fragmentation   

       ----- Over exploitation  

       -----    Alien species invasions eg •The Nile perch was introduced to Lake Victoria in Africa and causedthe extinction of more than 200 

endemic fish 

 ---- Co-extinctions 

----  Overexploitation , 

 Biodiversity conservation 

Reasons for conservation can be grouped into three categories:  

------  narrow utilitarian-for deriving direct economic benefit from nature. 

-------  broad utilitarian-as biodiversity plays a major role in many ecosystem services. 

-------  ethical-we need to realise that every species has an intrinsic value and we need to pass on our biological richness to future 

generations. 

 

How to conserve biodiversity: 

In-situ Conservation– Threatened /endangered plants and animals are provided  with  urgent  

measures to save from  extinction within their natural habitat ( in wildlife sanctuaries, national parks & biosphere reserves, sacred 

groves / lakes-i.e. in protected areas) 



 

Biodiversity hotspots – regions with very high levels of species richness and endemism. Norman- Myers developed the concept of 

hotspots in 1998 to designate priority areas for insitu conservation.  They are the most threatened reservoir of biodiversity on earth. In 

India 2 hotspots are there, eg.Western ghats, and the Eastern Himalayas. 

Ex-situ Conservation –Threatened  animals& plants are taken out  from their  natural habitat& 

placed in a setting  where they can be protected and given care as  in botanical gardens, zoological gardens, seed/pollen/gene banks etc. 

Efforts to conserve biodiversity: 

Convention on Biological Diversity(CBD) 

THE EARTH SUMMIT-  HELD  IN RIO DE JANEIRO 

THE WORLD SUMMIT—HELD  AT JOHANNESBURG 

Questions:. 

Q1. Define Biodiversity. 

Ans-totality of genes, species and ecosystems of a given region 

Q2.What is ecosystem diversity? 

Ans.-No. of habitats or ecosystem in a given region of the biosphere. 

Q3.Expand the term IUCN. 

Ans. International Union for  Conservation  of Nature and Natural resources. 

 Q4.Who popularized the term biodiversity? 

Ans .Edward  Wilson 



 

Q5.Can you mention the estimated number of species so far identified on earth? 

Ans 1.7 to1.8 million 

Q6. Establish the relationship between species richness and explored area 

Ans-.(comment on the species – area relationship curve). 

Q7.”Plots with more species showed less year to year variation in total biomass”-who showed this?  

Ans- (David Tilman) 

Q8.Who proposed the ‘Rivet popper hypothesis’? Comment on the major postulate of this hypothesis.  

Ans- (Paul Ehrlich) 

Q9.Mention the major causes behind biodiversity loss. 

Ans-refer study material  

Q10. Why should we conserve biodiversity? 

Ans- (comment on the broad/narrow utilitarian and ethical value of biodiversity) 

Q11.What do you mean by the term ‘ecosystem services’? 

Ans- refer NCERT Text book  

Q12. What is meant by the term ‘endemism’? 

Ans-native 



 

Q13. Name two hot spots in India? 

Ans- Eastern Himalaya  and Western Ghat 

Q14. Distinguish  between  in-situ and ex-situ conservation measures with examples. 

Ans- refer concept map 

Q15.Can you mention some national and international efforts towards biodiversity conservation? 

Q16. Write short notes on  i) sacred groves  and ii) traditional ecological knowledge. 

Ans- refer NCERT text book 

 

 

 

Chapter – 16: Environmental Issues 

Pollution: Any undesirable change in physical, chemical or biological characteristics of air, land, water or soil which harms the human beings. 

POLLUTION 

Pollutants:  Agents that bring about pollution eg. smoke, dust, pollen, chemical pollutants, wastes    from hospitals, E-wastes etc.  

Biodegradable and non -biodegradable pollutants  

Ways of removing particulate matter  



 

1. Electrostatic Precipitator 

Electrical device to remove 99% particulate matter.Electrode wires produce a corona that releases electrons. Negatively charged dust 

particles get attached with electrons & are collected in plates. 

2. Scrubber 

Used to remove gases from industrial exhaust by spraying water or lime. Gases get dissolved in water while lime reacts to form 

precipitation of substances. 

3. Proper maintenance of Automobiles  

Reference Fig 16.1 NCERT 

Advantage of CNG over diesel  

 CNG burns most efficiently. 

 Cheaper cannot be siphoned. 

 Cannot be adulterated.  

Problems in use of CNG 

 Difficulty in laying down pipelines. Non-assurance of uninterrupted supply  

Steps taken in Delhi to reduce pollution. 

 Phasing out old vehicles.  

 Use of unleaded petrol.  

 Use of low sulphur Petrol and Diesel. 

 Use of catalytic converters in vehicles Application of stringent pollution level norms for vehicles. 

Noise pollution  

 It is undesirable high level of sound.  

Harmful effects of noise pollution  

 Psychological and Physiological disorders  

 Damage of eardrums and hearing ability  

 Cause sleeplessness, increased heartbeat altered breathing pattern, stress etc.  



 

Steps to be taken to control noise pollution  

 Use of sound absorbent materials or by muffling noise in industries  

 Demarcation of horn free zones around hospitals and schools.  

 Permissible sound levels of crackers,  

 Timings after which Loudspeakers cannot be played  

Water pollution  

Deterioration in water quality due to physical, chemical or biological factor. 

Sources of water pollution 

a)Domestic sewage: Includes waste water from residential & public sewage system & contains suspended solids(sand,silt & clay), 

colloids(faecal matter, microbes, paper & cloth fibres) , dissolved materials(Nitrates, Ammonium phosphate, sodium and calcium salts) & 

biodegradable organic wastes. 

b) Industrial wastes 

Includes heavy metals released along with waste water eg., Mercury , DDT which increases toxicity level of water affecting living bodies 

and results in biomagnification. 

BOD 

        Biological Oxygen Demand (BOD) indicates the amount of dissolved oxygen utilised by the       microorganisms for oxidising the organic 

matter present in the water body. Greater the organics, greater would be the pollution and lesser the dissolved oxygen. 

Effects of BOD 

Algal bloom  

 It is free floating (Planktonic) Algae.  



 

 Imparts a distinct colour to water bodies  

 Cause deterioration of water quality and fish mortality.  

 Some blooms are toxic to humans and Animals.  

Water hyacinth (Eichornia crassipes)  

World‘s most problematic aquatic weed 

Called as  ‘Bengal Terror‘ Grows faster than our ability to remove. 

Bio magnification  

Increase in concentration of the toxicant at successive tropic levels  

Bio magnification of DDT in Aquatic food chain  

Water   Zooplankton   Small Fish   Large Fish  Fish-eating Birds 0.0003 ppm  0.04 ppm   0.5 ppm 

  2 ppm   5 ppm  

Eutrophication  

Defined as Natural ageing of lake by biological enrichment of its water. Life supportive water in young lakes encourage growth of aquatic 

life & simultaneously deposition of organic remains at the bottom . Eventually floating plants grow in raised water temperature resulting 

in blockade of surface water that accelerates ageing called as eutrophication.   

Cultural or accelerated eutrophication  

Acceleration of ageing process of a lake by effluents from industries and homes. 

Integrated waste water treatment in arcata  

It consist of two steps  



 

a) Conventional sedimentation, filtering and chlorine treatment,  

b) Passing this water through marshes for neutralization absorption and assimilation of pollutants.  

c) Upkeep of this project by FOAM (Friends of Arcata Marsh).  

SOLID WASTES 

Ecological sanitation (Ecosan)  

A sustainable system for handling human excreta without using water but with composting method.Advantages of ecosan  

a) Wastage of water is reduced  

b) Practical and efficient  

c) Hygienic and cheap  

d) Excreta can be recycled and used as natural fertilizer. 

Hospital wastes  

Syringes, discarded medicines, Used gloves, Post-operative materials etc.  

Should be treated before disposing off. 

E-wastes  

 Unused or damaged computers, calculators, mobile phones etc.  

 Developed countries have plants for recycling e-wastes for recycling of metals.  

 In developing countries e-wastes are buried in landfills or incinerated.  

Agro chemicals  



 

 Chemicals used in agricultural fields, Fertilizers, pesticides, weedicides etc.  

 They are toxic to even non target organisms.  

 Excess fertilizers cause Eutrophication.  

 They cause soil pollution  

Advantages of organic farming  

 Economical Wastes do not get accumulated but recycled  

 Does not cause Eutrophication  

Radioactive wastes  

 Emit radiations and damage biological organisms.  

 Nuclear wastes are called potent pollutants, as they are lethal even in lower doses.  

Disadvantages of nuclear plants  

 Accidental leakages may happen 

 Unsafe disposal of radioactive wastes  

 Radiation emitted cause mutations in organisms  

 Radiation causes genetic disorders 

Greenhouse effect  

Atmospheric cover around earth does not allow substantial amount of long wave radiation emitted by earth to escape in space. 

Infrared radiation is absorbed by greenhouse gases in atmosphere which is further returned as downward flux of radiation for keeping 

earth warm.Thus,greenhouse gases control of escape of heat from earth surface to outer space.  

Green House Gases:-Carbon dioxide, methane, Chlorofluorocarbon (CFC),Perfluromethane(CF4), Nitrous oxide(N2O) etc. 

Harmful effect is global warming, increase in sea level etc. 

Ozone depletion 



 

Ozonosphere protects earth from harmful radiation. In stratosphere,photodissociation results in ozone formation that dissipates the energy of UV 

radiation  

Triatomic molecule of oxygen.                                                  .                                                   

 Found in stratosphere of atmosphere.                                                 

 CFCs discharged from lower atmosphere move upward . 

 UV rays act on these CFCs and release chlorine atoms.  

 Chlorine degrades ozone and release molecular oxygen. 

 This process is irreversible and thus ozone is depleted. 
 

OZONE HOLE 

Reference Fig 16.8  NCERT 

Soil erosion  

The removal of top fertile layer due to human activities  

Reasons: -  

 Over cultivation  

 Over grazing  

 Deforestation  

 Improper irrigation practices  
Waterlogging  

 The crops may droop  

 Leads to salinity of the soil.  
Slash and burn agriculture/jhum cultivation  

 Farmers cut down the trees of the forest and burn the plant remains.  

 Ash is used as fertilizer and land is used for farming or cattle grazing  

 Later, Land is left uncultivated for several years for replenishment of minerals  
Effects of deforestation  



 

 Leads to global warming due to excess carbon-dioxide  

 Loss of biodiversity  

 Damage to hydrological cycle  

 Leads to soil erosion  

 Desertification of land  
Reforestation  

 Restoring forest that was existing earlier  

 E.g. Observing Van-Mahotsavas  

 It also occurs naturally  
Afforestation  

 Developing a forest in a new area where no such forest existed in that area. 
A case study of people’s participation in forest conservation 

A king of Jodhpur wanted to arrange wood for his new palace in 1731. 

 Few Bishnois hugged the trees and asked to cut them first rather than cutting trees.  

365 persons lost their lives in this act  

A small temple is now present there in remembrance of this act  

Amrita Devi Bishnoi Wild Life Protection Award is instituted for individuals of rural areas who take keen interest in protecting wild life. 

 

Chipko movement 

It was started by local women of Garhwal, They hugged the trees to protect them from the axes of contractors. 

Joint Forest Management (JFM) 

 Strategy Government of India in 1980  



 

 Local communities worked with the government to save the forest.  

 Communities get forest products for encouragement. 

Environmental issues  

Very short answer type questions (1mark) 

1. What is meant by algal blooms? What is its significance?  

Ans. Excess growth of certain phytoplankton due to excess nutrients in water causes Deteriorates water quality, leads to fish mortality. 

2. Define eutrophication.  

Ans. Nutrient enrichment in water bodies leading to depletion of oxygen and loss of life supporting 

Environment. 

3. What is bio magnification?  

Ans. Increase in the concentration of certain toxic chemicals at successive trophic levels. 

4. What is BOD?  

Ans. Biological Oxygen Demand is the measure of organic matter in any water sample. 

5. What is the effect of DDT in birds?  

Ans. DDT disturbs calcium metabolism in birds, thinning of egg shell and premature breaking of 

         Eggs lead to decline in bird population. 

6. What do you understand by ‘Ecosan‘  

Ans. Ecosans are the toilets which use compositing method for ecological sanitation. 

7. Why are nuclear wastes called potent pollutants?  

Ans.Are lethal even at lower doses and cause damaging disorders. 



 

8. What is Jhum cultivation?  

Ans Farmers cut down the tress, burn, use cattle for grazing and then allow the land to recover. 

9. Mention two problems that have arisen due to green revolution.  

Ans. Water logging and soil salinity. 

10. What is snow blindness?  

Ans. Inflammation of cornea caused by a high dose of UV-B radiation. 

11. Which is the world‘s most problematic weed, also known as ―terror of Bengal”?  

Ans. Eichornia crassipes(Water hyacinth). 

12.. What is the effect of DDT in birds?  

Ans. Disturbs Calcium metabolism Thinning of egg shells and premature breakage of eggs, Decline 

of bird population.  

Short answer type questions (2 marks) 

1. Mention the harm caused by fine particulate matter to human beings?  

Ans. (i) Cause respiratory problems  

(ii) Irritation of eyes  

(iii) Inflammation of lungs  

(iv) Premature death.  

2. Differentiate between biodegradable and non-biodegradable wastes.  



 

Biodegradable wastes Non-Biodegradable wastes 

*Can be broken down into harmless simple 

  Compounds by the action of decomposers.  

*Can be used as manure  

*Cause little pollution  

*Cannot be broken down by microbes and get 

   accumulated in the biosphere  

*Enter the food chain  

*Cause bio magnifications  

3. Describe Chipko Movement.  

Ans. It was launched in Garwhal, Himalayas by Shri Sunder LalBahuguna in 1974.  

         Local women showed enormous bravery in protecting the trees from the axes of the contractors 

by hugging them.  

4. What are the advantages of Organic farming?  

Ans. Economical procedure as recycling takes place.  

Waste not accumulated but recycled  

Efficiency and utilization of resources increased  

Does not lead to eutrophication. 

5. Write an account on Ecological sanitation (Ecosan).  

Ans.A sustainable system for handling human excreta, using dry composting toilets. Practical, 

         Hygienic, efficient and cost-effective solution to human waste disposal Human excreta can be 

Recycled into manure Used in Kerala and Sri Lanka. 



 

6. How do radioactive wastes cause damage to living organism?  

Ans. Cause mutations in living organisms at a very high rate. Lethal in high doses Causes cancer 

and other disorders.Reduces the vegetation cover. 

7. What is ecological sanitation? What are its advantages?  

Ans. It is sustainable system for handling human excreta without using water but by composting 

Method. 

Advantages  

Hygienic, practical and efficient, Conserves water can be recycled and, Acts as a natural fertilizer. 

Short answer type questions (3 marks)  

1. Mention harmful effects of noise pollution on human health.  
Ans. Stress Altered breathing pattern  

Increased heart beating and blood pressure  

Sleeplessness and headache  

Hearing impairment. 

2. What measures should be taken to reduce global warming?  
Ans. Reduce use of fossil fuel  

Efficient use of energy. 

Avoid deforestation  

Reduce human population Control greenhouse gases. 



 

3. How can we reduce automobile pollution?  
Ans. Un-Leaded Petrol- Reduces lead pollution in air.  

Low Sulphur Diesel- Reduces sulphur pollution in air  

Four stroke engines to reduce emission of unburnt hydrocarbons.  

Tube-Ups to increase air-fuel ratio and help in better combustion. 

Catalytic Converters to reduce pollution. 

CNG to reduce pollution and conserve fossil fuels. 

4. Mention the adverse effects agrochemicals.  
Ans. They are toxic to non-target organisms. They cause soil pollution Excess fertilizers cause eutrophication. 

5. Write a short note on ozone depletion.  
Ans. Ozone found in stratosphere. CFCs discharged from lower atmosphere move upward. In stratosphere UV rays act on these CFCs release chlorine 

atoms. Chlorine degrades ozone and release molecular oxygen (O3O2). In this reaction chlorine acts, as catalyst and loss ozone is irreversible. 

6. Mention the Supreme Court directions to the Government to reduce pollution.  
Ans. Switch over to CNG in public transport system  

Enforcement of Euro II norms for vehicles. 

Compulsory periodic check-up of pollution. 

Use of unleaded petrol Low sulphur petrol and diesel  

Catalytic converters in vehicles  

Phasing out of old vehicles. 

Long answer type questions (5marks)  



 

1.  a) Explain the functioning of electrostatic precipitator with the help of a diagram.  

b) Mention the consequence if the electrostatic precipitator does not work in a power plant.  

Ans. Used for removing particulate air pollutants. 

Removes about 99 of the particulate pollutants from the exhaust of thermal power plants. 

Electrode wires that are maintained at several thousand volts, which release electrons. 

Electrons become attached to dust particles giving a net negative charge.  

Collecting plates are grounded and attract the charged dust particles.  

Velocity of air between the plates must be low enough to allow the dust particles to fall.  

If electrostatic precipitator of a thermal plant stops working, all the particulate pollutants get released and pollute the air. 

 

 

 

 

             

                      Value based questions (unit wise) 

UNIT -vi 



 

1. One day, Ramesh was standing in the kitchen with his mother who was cutting onions for making vegetables. He observed that in some of the onion 

bulbs, green leaves appeared on the upper end and roots on the lower end. In the evening, he shared his observations with his father, a botany teacher. 

His father explained that in case of onion, new plants develop through asexual reproduction. 

 

1. What is the name of this kind of propagation? 

2. Can this method be used for raising onions plants also? 

3. Name some other vegetables which are propagated by using bulbs 

4. What value is displayed by Ramesh’s father?   

2. In summer season, Suman went to the market with his mother for buying vegetables. A vendor was selling green coconuts. His mother purchased 

two coconuts to drink. Suman insisted to have soft drink.  

i) Place your argument in favour of Suman or his mother.  

 

3.Monu noticed In his uncle’s garden, flowers of same species were different in one or the character from the flowers growing in their  neighbour’s 

garden. He was curious to know the reason and talked to his uncle who was carefully removing anthers from the flower leaving only the carpel and then 

dusted over the stigma  with the pollens collected from some other plant. He explained to him that we can develop new varieties by fertilizing ovary 

with pollen of plants having desired characters.  

i) What is the name of the technique involved in raising hybrids in this manner? 

ii) Can we use this technique for commercial production of ornamental plants? 

iii) What information is required for success in developing hybrids? 

iv) What value is displayed by Monu’s uncle? 

 

4.A woman is tortured by in-laws as she gave birth to female child every time. They forced her to determine the sex of the foteus. (a) What do 

they do? (b) Who is responsible for the sex of the child – mother/ father?(c)Is the behavior of in-laws towards her, right or wrong. Give your 

opinion. 



 

 

 

 

Q5.Your classmate Reema is the daughter of a HIV positive mother and she is also HIV+ve .Most of your classmates do not mingle with her  and their 

parents do not want her to continue in the school. But the Principal , a former biology teacher, tries and convinces the parents and Reema  continues to 

study in your school. 

a)Can you enumerate the points that your Principal must have talked to the parents that their children will not get the infection? 

b)How can the general public be made aware of these facts and not to shun the HIV +ve children in schools and the adults in their work place? 

c) What values are shown by the Principal? 

6.One day, Ramesh was standing in the kitchen with his mother who was cutting onions for making vegetables. He observed that in some of the onion 

bulbs, green leaves appeared on the upper end and roots on the lower end. In the evening, he shared his observations with his father, a botany teacher. His 

father explained that in case of onion, new plants develop through asexual reproduction. 

 

1.What is the name of this kind of propagation? 

2.Can this method be used for raising onions plants also? 

5. Name some other vegetables which are propagated by using bulbs 

3.What value is displayed by Ramesh’s father?   

 

7.In summer season, Suman went to the market with his mother for buying vegetables. A vendor was selling green coconuts. His mother purchased two 

coconuts to drink. Suman insisted to have soft drink.  



 

ii) Place your argument in favour of Suman or his mother.  

 

8.Monu noticed In his uncle’s garden, flowers of same species were different in one or the character from the flowers growing in their  neighbour’s garden. 

He was curious to know the reason and talked to his uncle who was carefully removing anthers from the flower leaving only the carpel and then dusted 

over the stigma  with the pollens collected from some other plant. He explained to him that we can develop new varieties by fertilizing ovary with pollen of 

plants having desired characters.  

v) What is the name of the technique involved in raising hybrids in this manner? 

vi) Can we use this technique for commercial production of ornamental plants? 

vii) What information is required for success in developing hybrids? 

viii) What value is displayed by Monu’s uncle? 

 

 

 

9. A doctor advised Mrs.Sita to undergo MTP, as she diagnosed a certain problem in the foetus, which may affect the mother too. Another patient of the 

doctor, Mrs. Nita, wanted the doctor to confirm the sex of the foetus and remove the foetus, If it were a female. 

a) Name the technique the doctor has used to detect a problem in the foetus. 

b) What is done in the technique? 

c) What should the doctor reply to the demand of Mrs.Nita and convince her on the value? What values does the doctor promote in this case? 

10.An infertile couple visits a doctor for a check up.It was found that the man is having some problems,which is the reason for the couple not having a 

child.But he does not agree with the doctor and argues that he is healthy and only his wife is asthmatic and hence, she is not able to produce a child 

.Ultimately the doctor succeeded in convincing the man and the couple got ready for the treatment. 



 

a)What are the possible causes of infertility in males? 

b)What are the possible methods available for this couple to have a child?Explainin detail. 

c)Indicate the values explicit in the action of the doctor. 

11.A mother gives birth to a baby. Soon after delivery, the the mother-in-law insists of giving water and honey to the new born. But the father of the baby 

opposed this decision and took the baby to the mother of the newborn, so that the baby gets the first milk. 

a)What is the milk  called which comes out of the mammary gland of the mother during the initial days of lactation? What is its significance? 

b)What value can you find in the father of the baby? 

c)Name the hormones which influence lactation.    

 

 

 

 

12.Rakesh heard his milkman telling someone that he did not get the medicine for 
injection to the cow and hence the milk yield on that day was less .Rakesh decided 
to talk to the milk man about the harm caused by the medicine to the cow and the 
consumers of the milk. 

a)What is referred to as medicine here? 

b)How does it cause increase in milk output? 

c)What are the values exhibited by Rakesh that he talked to the milkman? 



 

d)Describe the formation of placenta. Name the hormones secreted by it. 

 

 

13.Parturition , the process of delivery of the foetus is a complex neuro endocrine 

mechanism. Vigorous contractions of the uterine muscles at the end of pregnancy cause 

the expulsion of the foetus . In the absence of such contractions, the doctor induced them 

with the help of medicines injected into the body of the pregnant women Latha and 

explained why she has injected it. 

 

a)Where do signals for parturition arise from? 

b)What is meant by foetal ejection reflex? 

c) What values are indicated in the action of the doctor? 

 

UNIT -vii 

Q.1. Daniel  came to know that their grandmother had suffered from a disorder in 

which her blood never clot after an injury. He got an opportunity to work at UK 

and also  to marry  Grand grand-daughter  from queen Victoria family.  Daniel’s 

parents were very happy about the proposal  where as Daniel refused to marry and 

later he convinced his parents not to go for the proposal to avoid certain disorder 



 

in the progeny. 

a. What could be the reason for the refusal by Mr. Daniel? Name the disorder by 

which his grand mother had suffered. 

b. How did Mr. Daniel convince his parents? 

c. What values do you find in Mr. Daniel? 

Q2. Master Yogesh was rushed to a nearby hospital after an accident which caused 

a lot of blood loss.The hospital failed to supply ‘O’ negative blood for transfusion. 

Master Abdul Gaffar who was attending  a patient learned about the situation and 

agreed to donate blood being of the same blood group. Yogesh’s mother initially 

refused but was later convinced by her daughter Divya. 

 

a) What values do you find in Yogesh’s sister and Gaffar? 

b) Why can’t O positive blood be transfused into Yogesh’s body? 

c) What is the genetic basis of blood group inheritance? 

Q3. Archana is a bright, fair girl. Her parents are dark complexioned. Her friends in 

college 

regularly passed remarks asking her how she was so fair or what treatment she 

had 

undergone to become fair. Anita got irritated at their repeated embarrassing 

questions and shared her feelings with her close friend Ravalika. Her friend 



 

Ravalika came to her support and invited the friends to the Biology lab where she 

explained the inheritance of body colour. Friends of Archana  stopped asking and 

teasing after a reliable explanation from Ravalika. 

a) Do you in agreement of the comment passed by Archana’s friends that she 

might have undergone some treatment? 

b) What was the genetic basis explained by Ravalika to convince friends of 

Anita? 

c) Can you name one more such a situation as faced by Anita? 

 

 

4.There are some notorious microbe that do not obey the Cricks `CENTRAL DOGMA 

OF MOLECULAR BIOLOGY’. 

a) What are those forms? 

b) How do they produce proteins in them? 

c) Which enzyme is used by them? 

d) What measures would you suggest to avoid contracting such dreadful 

microbes? 

 

5.n the context of increasing crimes, Police finds it difficult  in  proving the 

actual culprits and bring them to justice. As a student of Bio-sciences,  

a) State a suitable method to help the  Police. 



 

b) Mention the sequential steps of the procedure. 

c) As a citizen how can you help Police to prevent such crimes? 

  

6.As a student of Biology do you agree with the creation of divide based on 

race,creed,caste .Comment (3) 

7.Mention any three valuable lessons that the story of evolution teaches  

you . 

8.With your knowledge of concepts of origin of life, why would you 

consider air,water,soil as precious .(3) 

9.Man’s interference has brought about rampant changes in evolution . 

Comment on the values being violated and your opinion about the same.(3) 

10.If given an opportunity would you create a new breed of bacteria. Give 

reasons for and against it. 

11.Put forth your arguments  for the statement “All humans are my 

brothers and sisters”. 

UNIT -viii 

1. Reju participated in a group discussion in his school on “ Ill effects of 

Tobacco on Human Health “. In the evening he goes with his family for 

dinner and insists on sitting in the “Non-smoking area” to which his father ( 



 

who is a heavy smoker) objects. 

a) Justify the act giving two reasons. 

b) Suggest any three effective means for anti-tobacco awareness. 

2. Anand  is found to have the lips and finger nails turning grey to bluish in 

colour after a brief period of fever, chills, cough and headache. 

Doctor predicted it to be severe problem related to respiration. He kept 

himself indoors. 

 

a. Name the respiratory disease and the pathogen. 

 

b. Why does he confine himself in-doors? What would be the consequences 

if he mingle with others? 

3. Rohan, on his visit to his cousin’s home-town during summer holidays found  

him  

    anaemic and suffering from fever, muscular pain along with intestinal 

blockage.    



 

    Name the disease. Will his fever communicate to others? 

a. What suggestions could you like to give him to improve his health? 

4.One  evening Ravi, a 7 year old boy, saw his mother grinding rice and dal for idli. 

In the next day for breakfast he got very soft and fluffy idlis. He asked his mother 

how come the coarse dough changed into soft idlis.  

i) What explanation she might have given to her son?  

ii) List the values she could give to him. 

5.   Rahul a student of class XII observed a farmer applying Furudan to the field 

before planting  Banana  plants.  

i) What alternate methods could he suggest to the farmer for pest control  

                    without damaging the soil texture.  

ii) What are the values that Rahul could inculcate in him? 

 

 

 

 

 

 



 

UNIT -ix 

1. If you had r DNA technology state three things that you would do for 

mankind at large. 

2. Cloning humans  is a virtual reality . Comment on its probable 

consequences. 

3. Why would you appreciate the contributions of biotechnology? 

4. Would you support use of GMO’S? Give your opinion . 

5. What values are being violated when cloning of animals is done.? 

6. You are asked to decide on whether bt brinjal should be distributed in our 

market place. How would you arrive at a decision. 

7. Traditional medicines practiced by tribal’s are not recognised as scientific, 

even when it is practiced elsewhere. As a Biology student what service can 

you do to help them preserve these rights over this traditional wisdom? 

8. Rosie was created to yield human milk. People are suspicious of getting 

human milk from a GMO. Do you think it is justified? 

9. A person was identified with cancer. Having little awareness about its 

treatment, he was scared. As a friend how would you comfort him. 

10. Mice are being used for testing safety of chemicals. Do you justify its use.  

 



 

 

UNIT -x 

01. Anamika Nath, a research scholar, identified Abingdon tortoise in one of 

the Andaman and Nicobar Islands as it was thought to be extincted from 

Galapagos Islands.  She felt very  happy and waned to continue to settle in 

the Island and continue her research on the Abingdon tortoise.  She had a 

habit of taking goat’s milk  and wanted to take with her few goats for the 

purpose.  Her research guide Srija advised not to take goats into that Island 

and convinced her by explaining the consequences of introducing goats into 

the Island. Amanika dropped her idea of taking goats into the Island. 

A) What kind of interaction exists between Abingdon tortoise and Goats? 

B) What would the scientific reason explained by the Guide Srija? 

C) What would happen if Amanika Nath takes goats in to the Island 

neglecting the suggestion of her gude Srija? 

D) What are the values followed by Amanika Nath? 

2.Imagine that our  Biosphere is without decomposers. 

a) What would happen? 

b) What is the role of decomposers  in the ecosystem ? 

c) What is the value obtained in the above context. 

3.A child was watching Animal Planet channel in the television and was very 

sad to notice the way the tiger pounced on a beautiful deer and killed it .  

a) What is the role of tiger in our ecosystem ? 



 

b) What trophic level do they (tiger) occupy? 

c) If you happen to accompany the child during the show, what value 

would impart to him so that he is educated. 

4.Ram has shifted to a new place which is very dry, arid atmosphere from a 

place rich with flora. He happened to plant some seedlings in the un-habitated 

area but it failed to grow. 

a) What is the reason for the failure ? 

b) What could be the possible reasons for rich flora found in the earlier 

place? 

c) Bring out your plans to make it green.   

5.In a case study  a bird watcher observed a sharp decline in bird 

population of a river. And also he observed that a chemical factory is being 

set up near the river.  

I) Can he correlate the  decline in bird population to the 

functioning of the factory ?why? 

      

6. Your locality has  a pond full of Water hyacinth. During a cleaning campaign , you 

have called your friends to join. But they hesitated to do so.  

i) How will you explain the necessity of undertaking such a 

campaign?  

7.While Sita was walking through a road in her village , she found a pond 

covered with green scum. She asked her grandmother as to why  the water 



 

looks green and whether there are  any aquatic organisms surviving in the 

pond.  

i) What explanation she might have given to Sita? 

ii) What are the  values she could have  given to sita? 

 

 

 

 

 

 

Value based Questions 

1 Gopal   decided to clear a sacred grove from his ancestral property. But his 

grandfather advised him to withdraw from his decision by convincing him that 

sacred groves are to be given due regards and protection as it is important for 

mankind. Justify the attitude of Gopal’s grandfather. 

2 Mention the possible consequences that loss of biodiversity in a region can lead 
to. Bring out the socio-ecological remediation that you would like to suggest in 
this regard. 



 

 

 

 

 

 

 

 

 

 

 

 

GRADED QUESTIONS 

LEVEL-I 



 

LEVEL-II 

LEVEL-III 

 

 

 

 

 



 

  



 

GRADED QUESTIONS  

CHAPTER 1 

REPRODUCTION IN ORGANISMS  

LEVEL-I 

1. Why there is no natural death in single celled organisms? 

2. Are off springs of asexual reproduction clones? 

3. Name any two organisms in which asexual reproductive structures are formed? 

4. From where do new plants arise in vegetative reproduction in potato, banana, 

and sugarcane? 

5. Name any two plants which show unusual flowering phenomenon. 

6. Which is the most critical event in asexual reproduction? 

7.Name some organisms which show parthenogenesis 

LEVEL-II 
8 .What is the genetic make-up of zygote in sexually reproducing animals? 

9 .Is there any difference between syngamy and fertilization? 

10 .What is the disadvantage of external fertilization in frogs and fishes? 

11 .Why number of female gametes produced are less than that of male gametes? 

12 .Why transfer of pollen is relatively easy in self-pollinating plants? 

13 .Name various means of vegetative propagation in plants. 

14 .What changes take place in zygote to form embryo? 

15 .Give the site  of following events in plants 

a) Pollen formation 

b) Pollen reception 

c) Syngamy 

d) Zygote development 

16 .Neatly draw and label the parts of fruit wall or pericarp 

Name the cyclical reproductive changes in cows 
 
 

 

 

 



 

 

CHAPTER 2 

REPRODUCTION IN FLOWERING PLANTS 

LEVEL-I 

1. Why Tapetum cells have dense cytoplasm? 

2. Why pollen grains are  well preserved as fossils? 

3. Why in citrus plants, each ovule contain many embryos? 

4. Give the appropriate term for: 

a) Cross pollination with genetically different plant. 

b) Cross pollination with genetically similar plant. 

c) Pollination in closed flowers. 

5. Plant having out breeding devices as self-pollination is not much appreciated, why? 

6. What is filiform apparatus? 

7. What forms the male gametes in angiospermic plants? 

8. Give example of floral rewards? 

9. Why plant yucca and moth cannot complete their life cycle without each other? 

 

LEVEL-II 

1Name the organism showing the following sexuality 

a) Bisexual animal 

b) Unisexual animal 

c) Monoecious plant 

d) Dioecious plant 

e) Bisexual flower 



 

2Distinguish between  

a) Isogamy and heterogamy 

b) External and internal fertilization 

3Neatly draw and label the parts of fruit wall or pericarp 

Name the cyclical reproductive changes in cows 

 

LEVEL III ( INCLUDES HOTS) 

 

1)Name two common techniques used in artificial hybridization adoption? 

2)Even when conditions are optimal, there is no vegetative intermodal propagation in sugarcane. Why? 

3)How can you justify that both ginger and potato share the same style of vegetative propagation? 

4)What is a scutellum and mention its function? 

5)Why is it incorrect to say that hydrophilous flowers are brightly coloured? 

6)Why bryophytes and pteridophytes produce large no of male gametes? 

7)In aneuploidy and sterile sugar cane varieties, sterility is not of any disadvantage. Why? 

8)Do haploid organisms have meiosis in their life cycle? 

9)Do you agree with the statement that only asexual reproduction can give rise to individuals resembling their parents? 

10)Why algae and fungi switch on sexual method of reproduction just before the onset of adverse conditions? 

11)Why some plants develop a mechanism of shedding of pollen before the maturation of stigma? 

12)The most biologically resistant material is seen in plants. 

a) Name it                b) where do you find it in plants 

13)How “Dehydration of seed increases their shelf life”? 

14)Justify “incompatibility is a natural barrier in fusion of gametes” 

a) “Cleistogamous flowers are strictly self pollinating” why? 



 

b) What is the disadvantage of it? 

           15) How will you increase the population of a certain plant, introduced into a new environment which neither produce seeds 

nor responds to new environment?  

 

 

 

 

 

 



 

 

CHAPTER 3 

HUMAN REPRODUCTION 

LEVEL I 

 .  

1 Where is interstitial cell located? Mention   its function. 
 

 

   

2 Each semniferous tubule is lined by 2 types of cells. What are they? 
 

 

   

3 Where is acrosome present in humans .Write its function 

 
 

   
4 Where does fertilization take place in human female? 

 
 

   
5 Which cells of embryo have potency to give rise to all tissues and organs? 

 
 

   
6 Write two major functions of ovary. 

 
 

   
7 How many eggs are released by human female in a month? 

 
 

   
8 Which hormone is involved in induction of parturition? 

 
 

   
9 What is colostrum? 

 
 

   
10 Why testes are situated outside the abdominal cavity within a pouch called scrotum?  

 
 

   
11 Identify major differences between spermatogenesis and oogenesis? 

 
 

   
12 Write the name of the muscular pouch which covers the testis.Mention its significance.in 

human . 
 

 

   

13 How would you call the secretion of male accessory glands? State its function. 
 

 

 1.   

14 Label A,B, C and D in the following schematic representation  of oogenesis. 
 

 



 

 

 CHAPTER 04  REPRODUCTIVE HEALTH 

 LEVEL I 



 

1 Write the full form of RCH 

2 Mention the objectives of RCH. 

3 What are the causes for infertility? 

4 Give 2 examples of sexually transmitted diseases which are curable if identified at the 

early stage. 

5 Why is the term test tube baby a misnomer? 

6 Expand a) ZIFT b) ICSI c) PID d) IMR e) MMR. 

7 What are the measures on has to take to prevent STD 

8 Write the symptoms of STD in  human male. 

                                              LEVEL II   

1 Name the contraceptive pill  developed by CDRI, Lucknow. 

2 State the additional advantages of using condom. 

3 Increasing female foeticide is the result of amniocentesis. How? 

 



 

4 State one +ve and one –ve application of amniocentesis. 

5 Cutting and tying of vas deferens is termed as -------------. 

6 At how many cell stage is the  embryo  transferred in ZIFT? 

7 Lactational  amenorrhea is a contraceptive method. How? 

8 Give two examples of copper releasing IUDs. 

9 Write type of  surgical methods of contraception. 

10 Oral contraceptives are considered safer than other methods. 

Justify 

11 Write the full form of ART. List any two techniques. 

12 When does GIFT and ZIFT applied? 

 

13 How does Cu T act as an effective contraceptive for human 

female? 

14 Mention any 4 characters of an ideal contraceptive. 



 

15 What are the objectives of sex education in schools? 

16 Write the aims and objectives of RCH programmes. 

17 What are the measures one has to take to prevent from 

contrasting STD? 



 

6.Explain any 3 methods of ART that have helped childless couple to bear 

children. 

 

 

7. Identify a,b,c&d in the following with reference to birth control   

METHOD EXAMPLE 

                                 a Diaphragm 

Female sterilisation           b 

                                   c Saheli 

 d Cu T 
8.Removal of gonads cannot be considered as contraceptive option.Why?  

9.Give why family planning techniques are not adopted by all in our country.  

 

 

 

 

LEVEL III 

1.How can pregnancy due to rape prevented?   

2.Mention the principle behind each of the following natural methods of 

contraception. 

a)Periodic Abstinance 

b)Lactational amenorrhea.  

3. Expand IUD. 

4.Why hormonal IUD considered a good contraceptive to space children? 

 

5.After a successful in vitro fertilization ,the fertilized egg begins to 

divide.Where is this egg transferred before it reaches the 8 celled stage and 

what is this technique termed? 

 



 

CHAPTER – 5 
 

PRINCIPLES OF INHERITANCE AND VARIATION 
 
 

LEVEL-I 
 
Q.1. Mendel‘s work was rediscovered by three scientists independently. Name  them.  
Q2.  How do  we predict the  frequency of crossing over  between  any two  linked genes ?  
Q3. Why did Mendel select pea plant for his experiment? 
Q4. In a monohybrid cross the genotypic and phenotypic ratio is 1:2:1.  What type of Inheritance is it example of? Give one example. 
Q5. If a human zygote has XXY sex chromosomes along with 22 pairs of autosomes.  What sex will the individual be? Name the syndrome. 
Q6. Which of the following is  dominant and recessive trait in garden pea- 
tall stem, constricted pod. 
Q7. The genes for hemophilia are located on sex chromosome of humans.   It is normally impossible for a hemophilic father to pass the gene 
to his son. Why? 

Q8. S ex of the child is determined by father and not by mother in humans? Justify. 
Q9. What is trisomy? Give one example. 

Q10. A man with AB blood group marries a woman with AB blood group. 

(i) Work out all possible genotypes & phenotypes of the progeny. 

(ii) Discuss the kind of domination in the parents & progeny. 

Q11. A dihybrid heterozygous round, yellow seeded garden pea  was crossed with a double recessive plant. 

(i) What type of cross is this ? 

(ii) Work out the genotype & phenotype of the progeny. 

(iii) What principle of Mendel is illustrated by it ? 

  

Q12. Describe the nature of inheritance of the ABO blood group in humans.  In which ways does this inheritance differ from that of 

height of the plant in garden pea? 

 



 

LEVEL-II 

 
1. Name the Mendel’s law which states that gene pairs assort randomly or independently of one another?   

2. What is Aneuploidy? 

3. What is point mutation? Give an example? 

4. What is the cytological basis of Down’s syndrome? 

5. Define test cross. 

6. A child is born with XXY chromosomal constitution, what will be the syndrome? 

7. What is Gynaecomastia ? 

 

8. How many autosomes are found in a single mature human sperm or ovum? 

9. What is female heterogamy ? 

10. What is frame shift mutation? 

11. What is multiple  allelism? 

12. Define the terms genetics and inheritance. 

13. What is emasculation? 

14. What is true breeding line for a trait? 

15. What is linkage? 

16. What is crossing over? 

17. A garden pea plant produced axial white flowers. Another of the same species produced terminal violet flowers. Identify the dominant traits.  
18. Define Pleiotropy with  an example . 

19.  How is sex determined in grasshopper? 

20. In the following pedigree chart, state if the trait is autosomal dominant, autosomal recessive or sex linked. Give a reason for your answer. 
 



 

 

21. Name one autosomal dominant and one autosomal recessive Mendelian disorder in humans 

22. What are the advantages of pedigree analysis? 

23. What is incomplete dominance, explain with Punnett square?  

24. Why did Mendel select pea plant for his genetic experiments? 

25. A true breeding tall plant is crossed with a true breeding dwarf plant. F1 progeny is 100% tall and F2 has tall : dwarf in the ratio 3:1 Explain why 
(i)    F1 shows only one type of parental phenotype; 

(ii)    F2 shows both parental phenotypes 
26. In a pea plant round seed is dominant over wrinkled seed. What will be the expected  

Phenotypic ratio of the offspring in a cross between 
a. Heterozygous round and heterozygous round. 
b. Homozygous round and heterozygous round 
c. Heterozygous round and wrinkled 

27. Inheritance patterns of flower colour in garden pea plant and snap dragon differs. Why is the difference observed? Explain the 
difference in their inheritance patterns with the help of crosses.  

        
28. In a particular plant species, majority of the plants bear purple flowers. Very few plants bear white flowers. No intermediate colours are 

observed. If you are given a plant bearing purple flowers, how would you ascertain that it is a pure breed for that trait? Explain. 
29. Explain the phenomena of multiple allelism and co-dominance taking ABO blood 

group as an example. 



 

30. A man with blood group A married a woman with B group. They have a son with AB blood group and a daughter with blood group O. Work out the 
cross and show the possibility of such inheritance. 

31. Who proposed chromosomal theory of inheritance?  What are the main concepts of it? 

32. Why was Drosophila selected for genetic experiments by T.H. Morgan? 

33. T.H. Morgan, during a dihybrid cross in  drosophila between white eyed, yellow bodied female  and red  eyed, brown  bodied  male found that 

phenotypic ratios deviated from expected 9:3:3:1 ratio. Explain the conclusion he arrived at. 

34. Explain the reasons for the change in the parental and non- parental gene combinations in genetic crosses. How has it been utilized in further 

genetic studies? 

35. Explain sex determination mechanism in human? How is it different from birds?   

36. In our society the women are blamed for giving birth to daughters. Can you explain why this is not correct?  

37. What is female heterogamy? Is the egg or sperm responsible for the sex of individual in humans? 
38. The male fruit fly and female fowl are heterogametic while the female fruit fly and the male fowl are homogametic. Why are they called so? 
39. Why is haemophilia generally observed in human males? Explain the conditions 

under which a human female can be haemophilic. 

Or 

Why is it that the father never passes on the gene for haemophilia to his sons? 

Explain 

40. A non-haemophilic couple was informed by their doctor that there is possibility of a haemophilic child be born to them. Draw a checker board and 

find out the percentage of possibility of such child in the progeny. 

41. A normal visioned woman, whose father is colour blind, marries a normal visioned man.what would be the probability of her sons and daughters to 

be colour blind? 

42. Explain the cause of Sickle-cell Anaemia and its inheritance. 

43. Name a disorder, give the karyotype and write the symptoms where a human male suffers as a result of monosomy of the sex chromosome. 

Or  

Name the phenomenon that leads to situations like ‘XO’ abnormality in humans. How do humans with XO abnormality suffer? Explain. 

44. Explain the inheritance phenomenon responsible for skin colour in human. 

45.What is dihybrid cross ? Explain Law of independent assortment taking  example of seed shape and seed colour in pea plant. 



 

  

46. A true breeding pea plant homozygous for axial violet flowers (AAVV) is crossed with another pea plant with terminal white flowers (aavv).  

           (i)What would be the phenotype and genotype of F1 and F2 generation? 

          (ii)Give the phenotypic ratio of F2 generation. 

          (iii)List the generalizations of Mendel that can be derived from the above cross. 

47.  A true breeding pea plant homozygous for inflated green pods is crossed with another pea plant with constricted yellow pods (ffgg).  

(i)What would be the phenotype and genotype of F1 and F2 generation?  

(ii)Give the phenotypic ratio of F2 generation. 

(iii)List the generalizations of Mendel that can be derived from the above cross. 

48. (i) How does a Chromosomal disorder differ from a Mendelian disorder? 

(ii) Name any two chromosomal aberration associated disorders. 

(iii) List the characteristics of the disorders mentioned above that help in their diagnosis 

Level-III(Objective ) 

1. Is it possible that this pedigree is for an autosomal dominant trait? 
   

 

2. Can two individuals that have an autosomal dominant trait have unaffected children? 



 

 

 

3. Is it possible that this pedigree is for an autosomal dominant trait? 

 

 

 

4. Is it possible that this pedigree is for an autosomal dominant trait? 
 

 

5. Is it possible that the pedigree above is for an autosomal recessive trait? 

6. Assuming that the trait is recessive, write the genotype of each individual next to the symbol 
A = normal 

a = the trait (a genetic disease or abnormality) 
 

 

7. Is it possible that the pedigree above is for an autosomal recessive trait? 

8. Write the genotype of each individual next to the symbol 
 

 

9. Is it possible that the pedigree above is for an autosomal recessive trait? 
 



 

 

10. Is it possible that the pedigree above is  for an X-linked recessive trait? 

11. Write the genotype next to the symbol for each person in the pedigree 
 

 

12. Is it possible that the pedigree above is  for an X-linked recessive trait? 
 

 

13. Is it possible that the pedigree above is  for an X-linked recessive trait? 
 

 

14. Is it possible that the pedigree above is  for an X-linked recessive trait? 
 

 

15. Is it possible that the pedigree above is for an X-linked recessive trait? 
 

 

16. Is it possible that the pedigree above is for an X-linked recessive trait? 
 

 

LEVEL-III 

01. Define Variation. 



 

02. What are true breeding lines? 

03.What is homozygous condition? 

04. What is a dominant allele? 

05. What is a recessive allele? 

06. What was the phenotypic ratio in F2 generation of a monohybrid cross? 

07. What was the genotypic ratio in F2 generation of a monohybrid cross?   

08.  What was the phenotypic ratio in F2 generation of a dihybrid cross? 

09. Who developed Punnet Square? 

10. Define a test cross. 

11. What ratio of the progeny is obtained in the test cross? 

12. Name the plant which exhibits incomplete dominance. 

13. What is the phenotypic ratio and genotypic ratio in incomplete dominance? 

14. How does the normal enzyme produce the phenotypic effect? 

15. When does the  recessive trait get  expressed? 

16. What will be the blood group of a person with genotype IAi? 

17. What will be the blood group of a person having no sugar polymers on plasma membrane of red blood cells? 

18. How many genotypes are there for the blood groups of human population? 

19. Mention the names of scientists  who rediscovered Mendel’s laws independently. 



 

20. What is the cause of haemophilia or bleeder’s disease? 

21. Who recognized the relation between the behavior of chromosomes and the behavior of Mendel’s factors? 

22. What is the ploidy of males of ants, bees, and wasps ? 

23.Name the type of  genetic syndrome in which an individual’s somatic cells contain the XXY. 

24. Name the type of   genetic syndrome in which an individual’s somatic cells contain only one sex chromosome - XO. 

25. Name the genetic syndrome caused due to trisomy of 21st homologous set of chromosome. 

26. Give an example of “sex  and X-linked recessive” genetic disease. 

27. Give an example of   “autosome linked recessive” genetic disorder . 

28. What is the amino acid substituted in normal HbA peptide that causes sickle-cell anaemia. 

29. What are the advantages of using fruit flies in genetic experiments? 

 

CHAPTER 6 

MOLECULAR BASIS OF INHERITANCE 

 

LEVEL I 

1. What is the microbe strain used by Griffith in this experiment? 

2. Name the type of DNA studied in your text Book. 



 

3. Who proved the principle of Bacterial Transformation ? 

4. Eukaryotic DNA is binding to a type of protein. Name it. 

5. What is the form of the Nitrogen used in the Meselson & Stahl Expt ? 

6.  In which direction, replication of DNA occurs in the cell. 

7. Where does the transcription takes place in the case of plant cell ?     

8. Name the enzyme that synthesis mRNA in prokaryotes. 

9. Name the parental strand that participates in the formation of daughter    

    strand in DNA. 

10.Exapnd SNP and  VNTR 

11. In the Lac operon, it switches OFF due to . Explain   

12. Explain the principle of Griffith Expt with illustrations.  

 

LEVEL-II 

1. Which strain has transformed into virulent in Griffith Expt? 

2. Due to presence of inducer in Lac operon expt. What happens? 



 

3. State the rules of Chargaff in the DNA model. 

4. The central Dogma of Molecular Biology is not obeyed in some cases. Mention 

5.  Which radioactive isotope was found in the suspended matter in the centrifugation process done by Hershey & Chase ? 

6. Why RNA is more reactive comparing to DNA ? State 

7. The coding strand of the gene transcript has the nucleotides – 

                CTAATGGTC 

           What is the mRNA formed ? 

8.    Write the steps involved in  DNA finger printing .   

9. What is the significance of HGP ? Write any  three features of the Human genome. 

10. Mention the stop codons. How many codons are translated into amino acids. 

11. By what technique did the Meselson & Stahl prove the semi-conservative type of replication. 

LEVEL III 

1. Suppose the proteins that form the Nucleosome has acidic amino acids. How will the packaging of DNA take place? 

2. Why is that only one DNA strand is transcribed in mRNA but both DNA strands participate in replication ? 

3. What is the proportions of light and heavy density of DNA is found after 120 mins in the E.coli culture . 

4. Suppose the replication of DNA occurs but is not followed by Cell Division in the cell , then the level of DNA in the daughter cell would be. 

5. Why charging of tRNA is required for the translation process ? 

6. Explain the coupling of transcription-translation process. What does it occur with neat diagram 

7. Mention the methodologies used in HGP. 

8. What does z.y a code in Lac operon Expt. Mention their role 



 

9. What is necessity for capping and tailing during mRNA processing in Eukaryotes. 

10. Draw the tRNA molecule for the DNA segment-5’ATG3’       

 

 

 

 

CHAPTER No. 7 

EVOLUTION 

GRADED- LEVEL QUESTIONS 

Level I 

1. What did Miller’s experiment prove? 

2. Draw labeled diagram to show how Miller proved chemical evolution could have taken place in the primitive earth. 

3. What is Oparin Haldane’s theory? 

4.    What is abiogenesis  ? 

5. What are Palaentological evidences? 

6. What are homologous organs . Give examples. 

7. How were the ancient fishes different from the modern ones? 

 

8. What are the key concepts of Darwin’s theory of evolution.? 

9. What is the theory of use and disuse of organs? 

10. What is the Hardy-Weinberg principle? 

11. Under what conditions would the Hardy-Weinberg equilibrium affected ? 

12. Name two ancestors of man which sowed Hominid characteristics. 



 

13. Give five evidences in support of evolution. 

 

                                                         Level II 

1. What are the theories that explain the origin of life on earth (3) 

2. How was the theory of spontaneous generation of life dismissed? 

3. How will you redo Miller’s experiment  

4. What were Charles Darwin’s findings with regard to diversity of life forms? 

5. What is the significance of homology and analogy in understanding relationships of organisms? 

6. What are Biomolecular evidences in support of evolution? 

7. Why do pesticide resistant bacterial varieties appear  in a lesser time scale compared to other animals? 

8. How can darwin’s finches be taken as an example for adaptive Radiation? 

9. When more than one adaptive radiation take place in an isolated area, it results in Convergent evolution  

10. How were the reptiles better suited for life on land? 

11. The rate of evolution of new life forms is related to the life spans/life cycles of the organisms. How can you justify this statement ? 

12. What is the relationship between resources utilization and  survival  of organisms? 

13. Compare DeVries and Darwin’s theories. 

14. What does  Industrial melanism prove ? 

15. What factors bring about evolution according to the Hardy-Weinberg principle? 

16. What are the different ways in which  natural selection operate in a population? 

17. Which is closer by descent to Homo sapiens-Homo erectus or Neanderthal man . Give reasons?  

Level III 

1. When we see stars we are peeping into the past . Are we? 

2. How was hydrogen gas released into the atmosphere in the primitive earth? 

3. How do study of meteorites give evidence for evolution ? 

4. Why was the story of chemical evolution accepted by scientists? 

5. Under the present circumstances how can you simulate the primitive conditions of earth and prove chemical evolution? 

6. How do fossils help in predicting the period of existence of the organism? 

7. Man has produced new breeds in a few hundred years ,then Nature could have in millions of years. Comment . 



 

8. In a mixed population those that can better adapt ,survive. Justify the statement. 

9. Evolution is a stochastic process. Give examples in support of the statement. 

10. Is adaptive ability inherited? Explain 

11. Is evolution a process or the result of a process? 

12. According to Hardy-Weinberg under what circumstances the gene pool remains constant 

13. Assuming that evolutionary forces do not act then how will you find the frequency of black fur homozygotes ,if the frequency of heterozygotes and 

homozygous brown in a population  are given ?(brown& black are the two alleles for fur colour  in the population. 

14. What two characters of Homo habilis make them more distant by descent than Homo erectus  

 

Chapter – 8 

Human Health and Diseases 

Level I 

1. How does smoking tobacco in human lead to oxygen deficiency their body? 
2. State two roles of spleen in the human body. 
3. How do interferons protect us? 
4. Why does pollen grains of some flowers trigger ‘ sneezing” in some people? 
5. Some allergens trigger sneezing and wheezing in human beings. What causes this type of response by the body? 

6. Mention the useful as well as the harmful drug obtained from the latex of poppy plant. 

7. Malaria, typhoid, pneumonia and amoebiasis are some of the human infectious diseases. Which one of these is transmitted through mechanical 

carriers? 

8. When does a human being elicit an anamnestic response? 

9. What is it that prevents a child to suffer from a disease he/she is vaccinated against? Give one reason. 



 

10. How is malaria different from chikungunia with reference to their vector? 

11. How does colostrums provide initial protection against diseases to a new born infants? Give one reason. 

12. Name the type of cells the AIDS  viruses enters into , after getting into human body. 

13. A boy of ten years had chicken pox. He is not expected to have the same disease for the rest of his life. Mention how it is possible. 

14. What type of viruses causes AIDS? Name its genetic material. 

15. Where are mucosal associated lymphoid tissues present in the human body and why? 

16. What role do macrophages play in providing immunity to humans? 

17. What causes swelling of the lower limbs in patients suffering from filariasis? 

18. Name the two types of cells in which the HIV multiplies after gaining entry into humanbody. 

19. Given below are some human organs. Identify one primary and one secondary lymphoid organs. Liver, thymus, stomach, thyroid, tonsils. 

20. How do neutrophils act as a cellular barrier to pathogens in humans? 

21. In what way are monocytes a barrier in immunity? 

22. High fever, loss of appetite, stomach pain and constipation are some of the symptoms seen in a patient. How would the doctor confirm that the 

patient is suffering from typhoid and not amoebiasis. 

23. It was diagnosed by a specialist that the immune system of the body of the patient has been suppressed. Name the disease the patient is suffering 

from and the its causative agent. 

24. Name the two major groups of cells required in attaining specific immunity. 

25. Define disease. 

26. Name one infectious and one non-infectious disease that is the major cause of mortality. 



 

27.  Name two diseases that spread by droplet infection.  

28.  Name one respiratory disease that infects the lungs and one that does not infect lungs.  

29. Give two examples of diseases caused by protozoans.  

30. Mention the main source of infection of amoebiasis.  

31.  Name the most common infectious fungal disease.  

32.  Name a fish that helps in eradication of mosquito larvae.  

33.  Name the vector of dengue fever.  

34. How does saliva act in body defence ? [HOTS]  

35. Name the two types of lymphocytes involved in the immune response.  

36. Name the two limbs of acquired immunity.  

37. Why is the antibody-mediated immunity called humoral immunity ?  

38. Which kind of cells are responsible for rejecting organ transplants ?  

39. Give two examples of passive immunity. 

40. What is passive immunity ?  

41. Name the organisms where Antigenic Polypeptides are produced by recombinant DNA technology.  

42. Which is the main lymphoid organ of our body?  

43. Where is thymus located?  

44. Name two such organisms which AIDS patients become infected with.  



 

45.  'Write the chemical structure of morphine. 

46. What is heroin chemically ? 

47. Where is morphine obtained from `?  

48. Name two plants that have hallucinogenic properties. 

49. What is meant by drug abuse?  

50. What is addiction with reference to drugs  

Level  II 

1. Why do blood pressure and heart rate increase by tobacco consumption ? 

2. Why does an AIDS patient suffer from many other infections ?  

3. Give an example of a vaccine produced by recombinant DNA technology. 

4. Which type of antibody is produced during allergic reaction ?  

5. Write the structural formula of a cannabinoid molecule. 

6. Give the scientific name of the plant from where cocaine is obtained. 

7. What happens in lymphoid organs with respect to immunity? 

8. What are primary lymphoid organs 

9. Name two chemical alarm signals, which cause inflammatory response. 

10. What would happen to the immune system if thymus gland is removed from the body of a person? 

11. What does the term 'memory of the immune system mean? 



 

12. A patient is advised Anti-retroviral therapy, which infection is he suffering from? Name the causative organism.  

13. Give the scientific name of the pathogen causing malignant in humans. 

14. How do virus infected cells provide innate immunity in healthy cells? 

15. Trace the life cycle of Plasmodium in human from the stage of entry until it is picked up by the female Anopheles. 

Level   III 

1. How does HIV differ from a bacteriophage? 

2. Name and explain the type of immunity that is provided by injecting microbes deliberately during immunisation into human body. 

3. How do neutrophils act as a cellular barrier to pathogens in humans? 

4. How do virus infected cells provide innate immunity to healthy cells? 

5. It was diagnosed by a specialist that the immune system of the body of a patient has been suppressed. Name the disease the patient is suffering 

from and its causative agent. 

6. Why antibody mediated immunity is called humoral immunity? 

7. What would happen to the immune system if thymus gland is removed from the body of a person? 

8. Why are the tumour cells dangerous? 

9. All human beings have cellular oncogenes but only a few suffer from cancer disease. Give reasons. 

10. Which category of adaptive immunity is provided by vaccination ? Why ?  

 

                                CHAPTER 9  



 

- STRATEGIES FOR ENHANCEMENT IN FOOD PRODUCTION 

LEVEL 1 

1 Write the name of the following. 

1) The most common species of bees suitable for apiculture. 
2) An improved breed of chicken. 

 

2 List out the measures to be adopted for successful beekeeping  

 

3 What is Blue revolution? 

 

4 Distinguish between blue revolution and Green revolution. 

 

5 Define germ plasm collection. 

 

6 Define artificial insemination. What is its advantage over conventional breeding?   

 

7 What is plant breeding? Enumerate the steps in plant breeding. 

 



 

8 Bring out the advantages of breeding for disease resistance. 

 

9 What are the objectives of breeding for improved nutritional qualities? 

 

10 What is the economic value of spirulina? 

 

11 Name any two diseases the Himgiri variety of wheat is resistant to? 

 

12 What is mutation breeding? Give one example for improved plant variety raised through mutation 

breeding. 

13 State the importance of biofortification 

14 Name the high protein containing wheat variety used as donor for improving other cultivars of 

wheat. 

15 What is totipotency? 

16 Describe in proper sequence the steps involved in tissue culture 

LEVEL 2 

1 State the objectives  of animal breeding. 

2 List the importance and limitations of inbreeding. How can be the limitations are overcome? 



 

3 Differentiate between in breeding and out breeding in cattle.  

4 Explain various types of out breeding mechanisms in animals. 

5 Name the new breed of sheep developed by crossing  Bikaneri ewes and Marino rams. 

6 Identify the causative organism responsible for the following plant diseases. 

1) Late Blight of potato. 
2) Black rot of crucifers. 
3) Rust of wheat. 
4) Turnip mosaic. 

7 Mention the characteristics of the following crops that render them resistance to the pest given 

against their names. 

1) Maize-Stem Borer 
2) Cotton –Bollworm. 

8 Name the new breed of sheep developed by crossing Bikaneri ewes and Marino rams. 

9 How are bio fortified maize and wheat considered nutritionally improved? 

10 A cross between north Indian and south Indian sugarcane breeds are treated superior to both the 

parents. State the characteristics of hybrid sugarcane over the parental types. 

11 1) Mention the property that enables the explants to regenerate in to a new plant. 
2) A banana herb is virus infected. Describe the method that will best obtaining healthy 

banana plants   from this diseased plant. 
12 To accomplish tissue culture a very special nutrient medium is required what are the various 

ingredients of tissue culture medium and what is the role played by the medium in the process of 

tissue culture? 

13 1) Name the emerging area of research that may be able to meet the demand of food and 
provide alternate sources of proteins. 



 

2) Give two examples for the same. 
3) Enumerate any two advantages of such projects. 

14 What is micro propagation? Why are the plants produced by micro propagation called soma 

clones? 

15 How are soma clones produced? How are they different from somatic hybrids? 

LEVEL III 

1 The steps in a program are- 

 Collection of germplasm. 
 Cross breeding the selected parents  
 Selecting superior recombinant progeny. 
 Testing releasing and marketing new cultivars. 
1) What is this program related to? 
2) Name two special qualities as basis of selection of progeny. 
3) What was the outcome of this program? 
4) What is the popular term given to this outcome? 

2 A farmer was facing the problem of low yield from his  Apple farm. He was advised to keep a bee 

hive in the vicinity of the farm. How would the beehive help him? 

3 Sometimes disease resistant gene is present in the wild relatives of crop plants. 

1) Give an example of the plant disease for which the resistant gene is present in its wild  
relative. 

2) Name the new variety that bears wild genes for disease resistance.  
4  ‘Give me a living cell of any plant and I will give you a thousand plants of same type’. Is this only a 

slogan or is it scientifically possible?  Write your comments and justify them. 

 

CHAPTER 10 



 

MICROBES IN HUMAN WELFARE 

LEVEL I 

1. How do Lactic acid bacteria improve the nutritive value of food? 

2.Fill in the blanks  A and  B in the give table: 

 

        ORGANISM                                                                BIOACTIVE MOLECULE 

Trichodermapolysporum Cyclosporin A 

A statins 

Streptococcus B 

3. Juices bought   from   the   market are clearer as compared to those made at home. Why? 

 

4.   Name the bacterium present in the rumen of cattle. 

5.   What is sewage? 

 

6.   Expand BOD. Define the term. 

 

7.Mention    the  disadvantage of conventional method of pest control. 

8.  List 4 biocontrol agents. 



 

      

9.  Name 3 microbial biocontrol agents. 

 

10. List the advantages offered by mycorrihza to the plant. 

 

 

LEVEL II 

1. Define  antibiotics? 

2. What are the sources of citric acid and butyric acid? 

 

3.  Name 3 bioactive molecules and mention their uses. 

4. Differetiate  primary sludge and activated sludge. 

 

5. What are bacterial  flocs? 

 

6.    What are the advantages  ofusing baculoviruses as biocontrol agent? 

      

 

LEVEL III 

 

1. Name   two antibiotics having  actinomycetes  origin. 

 

2. What is the aim of Ganga  Action Plan? 

 

3. Different varieties of cheese have different flavour .Why? 



 

 

4. How can the extent of water pollution by organic waste be determined? 

 CHAPTER No. 11 

BIOTECHNOLOGY-PRINCIPLES & PROCESSES  

GRADED- LEVEL QUESTIONS 

LEVEL I 

1. What does  rDNA  consist of? 

2. What are the applications of biotechnology? 

3. What is the use of PCR? 

4. What are cloning vectors? 

5. Draw a cloning vector with three main characteristics. 

6. What are the different methods used to transfer rDNA to host cells? 

7. List the steps ,in the process of rDNA technology? 

8. What is Downstream processing? 

9. Illustrate PCR. 

LEVEL II 

1. What are two core techniques of modern biotechnology? 

2. How is genetic engineering more advantages than traditional hybridization? 



 

3. Why should the same restriction enzymes be used  for the vector and DNA of interest  

4. How do selectable markers help in rDNA technology? 

5. How are bacteria/viruses used in rDNA technology? 

6. What are the basic systems in a Bio-reactor? 

7. How are DNA fragments removed from the gel after separation ? 

8. Why is ethidium bromide used after electrophoresis of DNA? 

9. Why can DNA not pass through cell membranes? 

10. Why is PCR used in rDNA technology? 

11. Why is Taq polymerase used in PCR? 

                                                                     LEVEL III 

1. If asked to choose between traditional hybridization and genetic engineering , which would you choose and why?  

2. What two things would you keep in mind while choosing restriction enzymes. Explain  

3. Even  pathogens find use in r DNA technology .Justify  

4. Which two selectable markers would you need in the cloning vector. Why? 

5. Why do we use calcium ions for transfer of DNA into bacterial cells? 

6. What would happen if DNA polymerase is used in place of Taq polymerase in PCR? 

7. A plasmid is joined with the gene of interest at the ori? How will it affect the process ? 

8. A colony of E.Coli bacterium shows blue colour   inspite of being transformed .With your knowledge of selectable markers say what must be the 

cause? 

 

 



 

CHAPTER 12 

Biotechnology and its Applications 

Level   I 

1. Name the carcinogenic dye which is used to strain gel to make the DNA visible under UV light. 

2. What is ADA deficiency? Describe three methods to cure it. 

3. What are transgenic animals? Explain any four ways in which such animals can be beneficial to human. 

4. How is Bt. Cotton made to attain resistance against bollworm? 

5. Name the cry genes that control cotton bollworm and corn borer respectively. 

6. What is the role of GEAC? 

Level   II 

1.  How is the action of normal endonuclease enzymes different from that of restriction endonucleases?     1 

2. How did Eli Lilly synthesise the human insulin? Mention one difference between this insulin and the one produced by the human 

pancreas.   2 

3.  a) Why is Bacillus thuringiensis considered suitable for developing GM plants? 

            b) Explain how it has been used to develop GM crops. 

4. Name the source and the types of cry genes isolated from it for incorporation into crops by biotechnologists. Explain how these genes 

have brought beneficial changes in the genetically modified crops. 

5. How does slicing of specific mRNA interference prevent parasite infestation? 

6. How is ‘Rosie’ considered different from a normal cow? Explain 

7. How is gene therapy being used in treating ADA deficiency patients? 

8. One of the main objectives of biotechnology is to minimise the use of insecticides on cultivated crops. Explain with the help of a suitable 

example, how insect-resistant crops have been developed using techniques of biotechnology. 

Level   III 

1. Why is the introduction of genetically engineered lymphocytes into an ADA deficiency patient not a permanent cure? 

2. a) How has biotechnology helped in producing Meloidegyne incognitia resistant tobacco plants? 



 

b) Why does this nematode die on eating such a GM plant?   

3. a) How is mature insulin different from pro-insulin secreted by pancreas in humans? 

           b) Explain how human functional insulin was produced using rDNA technology. 

4. How does RNA interference help in developing resistance in tobacco plant against nematode infection? 

 

CHAPTER-13 

ORGANISMS AND POPULATIONS 

        LEVEL-I 

1. Define hibernation. 
2. What are the four levels of biological organization with which ecology basically deals? 
3. Define ecology. 
4. Differentiate between stenohaline and euryhaline organisms. 
5. Define diapause. Which organisms exhibit it? 
6. Calculate the death rate if 6 individuals in a laboratory population of 60 fruit flies died during a particular week. 
7. In biological control method, one living organism is used against another to check its uncontrolled growth. Which kind of population interaction is 

involved in this? 
8. An organism has to overcome stressful condition for a limited period of time. Which strategies can it adopt to do so? 
9. Why mango tree cannot grow in Canada and snow leopards are not found in Kerala forests? 
10. Write what do phytophagous insects feed on? 
11. Why do clown fish and sea anemone pair up? What is this relationship called? 
12. Darwin showed that even a slow growing animal like elephant could reach enormous number in absence of checks. With the help of your 

understanding of growth models, explain when is this possible? Why is this notion unrealistic? 
13. Name the organisms which show homeostasis. 
14. What are poikoilotherms  and homeotherms? 
15. How would the density of fish population in a lake be determined? 



 

  

LEVEL-II 

16. Mention ecological adaptations present in xerophytes. 
17. List four features which enable the xeric plants to survive in the desert conditions. 
18. How does temperature affect the physiological functions of the organisms? 
19. Which are the factors responsible for the wide variety of habitat formed within each biome? 
20. Fresh water animals are unable to survive for long in sea water. Give reason.  
21. With which population growth model is the Verhulst Pearl equation associated? 
22. Mention the attributes which a population has but not an individual organism. 
23. Differentiate between stenothermal and eurythermal organisms. 
24. What are the four ways through which the living organisms respond to abiotic factors? 
25. What adaptations are observed in mammals living in colder climates? Which rule do they follow? 

LEVEL-III 

26. How will you measure population density in following cases? 
(i) fish in a lake 

(ii) tiger census in a national park 

(iii) single huge banyan tree with large canopy. 

27. Species facing competition might evolve mechanism that promotes coexistence rather than exclusion. Justify this statement in light of Gause’s 
competitive exclusion principle, citing suitable examples. 

28. Orchid flower, Ophrys co-evolves to maintain resemblance of its petal to female bee. Explain how and why does it do so? 
 

29. What is altitude sickness? What its causes and symptoms? How does human body try to overcome altitude sickness? 
 

30. What does S-shaped pattern of population growth represent? How is J-shaped pattern different from it and why? 
 



 

31. When resources are unlimited which type of population growth curve is observed? What type of growth curve is obtained when increase in 
population density and time is plotted? Derive the integrated equation for exponential growth.  Mention salient features of the exponential growth 
pattern. 
 

32. Explain by taking an analogy to clarify the important concept of how a person can overcome a stressful situation to work in the best manner.  How 
do living organisms cope successfully with the situation? 
 

33. Explain any five types of population interactions generally found in a population with the help of appropriate examples. 
 

34. What are adaptations? Mention any four types of adaptations which occur in various animals against stressful environmental conditions. 
 

How do organisms respond to abiotic factors? Explain with examples response of organisms to any four major types of abiotic factor 

CHAPTER-14 

ECOSYSTEM 

LEVEL I 

1. What is the primary productivity ? How is it different from Secondary succession . 

2. Differentiate between GFC and DFC. 

3. What is the role of earthworms, fungi , bacteria in our ecosystem? 

4. From which state of living matter, do Carbon is obtained in our biosphere. 

5. What is the pioneer species in the pond ecosystem ? 

6.  Margaret has  taken butter milk. In which trophic level does she stand.? 

7. What are the components of the ecosystem ? 

8. Which  ecological pyramid is always upright ? 



 

9. Draw the  carbon cycle 

10. Differentiate between food chain and food web. 

 

LEVEL II 

1. Why is the pyramid of energy is always upright ? 

2. Mention different steps occurring the decomposition process. 

3. What is the pioneer and climax species in a xeric succession ? 

4. What is meant by 10 % law ? 

5. What is the standing crop in an ecosystem ? 

6. It is necessary to have DFC in our ecosystem. Justify 

7. Suppose 1,00,000 J of light energy is available to the ecosystem . Draw a pyramid showing all the trophic levels with relation to energy available. 

(UPTO 3 LEVELS) 

LEVEL-III 

1. Why is the secondary succession much faster to primary succession ? 

2. Give an example showing an organism occupying more than one one trophic level with a suitable example. 

3. It is the burning issue that tigers are near to extinction. What would happen if they vanish from our ecosystem. Discuss 

4. Site an example of inverted pyramid of number and biomass in an ecosystem. 

5. Why primary productivity is so crucial in our ecosystem, In what way.   

       CHAPTER 15  



 

BIODIVERSITY AND CONSERVATION 

 LEVEL I 

1 Name the type of biodiversity represented by the following. 

     a. 1000 varieties of mangoes in India.  

     b. India has deserts, rain forests, mangroves, coral reefs, wetlands and estuaries.   

 

2. In the pie charts (A) and (B) drawn below to show the global animal diversity, which groups 

of animals would you name and write on the areas shaded black in (A) and (B). In which kind 

of habitat would you find these groups of animals? 

 

3 What is meant by alien species invasion? Name 1 plant & 1 animal species that are threat to 

our Indian native species. 

 

4 Taking one example each of habitat loss and fragmentation. Explain how the two are 

responsible for biodiversity loss. 



 

 

5 What is co- extinction? Give one example. 

 

6 Mention and describe three reasons as to why we should conserve biodiversity. 

 

7 Name any two conventional methods of ex situ conservation. 

 

8 Name the following -  

a) The socio-biologist who popularized the term biodiversity. 
b) The region in India that has maximum number of amphibians. 
c) The most species rich taxonomic group of animals. 
d) The group of animals that tops in number of species among vertebrates. 

 

9 a) Where was the historic convention The Earth Summit held? 
b) What was its goal? 

 

10 a) What was the objective of the ‘World Summit’ on sustainable development?  
b) When was it held? How many countries have signed the convention? 

 

11 Enumerate ‘The Evil Quartet’ involved in biodiversity losses. 

 



 

LEVEL2 

1 Giving two reasons explain why there is more species biodiversity in tropical latitudes than in 

temperate ones. 

 

2 What are the characteristics of a stable biological community? 

 

 

3 Mention any three advanced conservation strategies that do not involve keeping threatened 

species in enclosures. 

 

4 Differentiate   between in situ and ex situ approaches of conservation of biodiversity. 

 

5 Explain `Rivet popper` hypothesis. Who proposed it? 

 

6 Why have certain regions been declared as biodiversity hot spots by environmentalists of the 

world? Name any two hotspots in India. 

 

7 Mention any 4 advanced ex situ conservation strategies that do not involve keeping 

threatened species in enclosures. 



 

 

8 What is the significance of cryopreservation technique in biodiversity conservation? 

 

LEVEL3 

1 Since the origin of life on earth there were five episodes of mass extinction of species. 

1) How is the ‘Sixth Extinction’ presently in progress, different from the previous 
episodes? 

2) Who is mainly responsible for Sixth Extinction? 
3) List any four points that can help to overcome this disaster. 

 

2 The following graph shows the species – area relationship. Answer the following questions as 

directed. 

 

1) Name the naturalist who studied the kind of relationship shown in the graph. Write 
the observations made by him. 



 

2) Write the situations as discovered by the ecologists when the value of ‘Z’ (slope of 
the line) lies between 

a. 0.1 and 0.2 
b. 0.6 and 1.2 

3) What does ‘Z’ stand for? 
4) When would the slop of the line ‘b’ become steeper? 

 

3  “Stability of a community depends on its species richness”.  Write how David Tilman showed 

this experimentally? 

 

4 Colombia located near equator has 1400 species of birds while New York at 410 N has 105 

species and Green Land at 710 N only 56 species.  Give reasons for the rich biodiversity 

experienced in Colombia. 

 

5 White Bengal Tigers are protected in special setting in zoological parks and tiger recourses 

are maintained in Western Ghats. 

1) How do these approaches differ from each other  
2) Mention the advantages of each one. 

 

6 Mention the possible consequences that loss of biodiversity in a region can lead to. 

 

 

 



 

CHAPTER 16 

ENVIROMENTAL ISSUES 

Level I 

1. Name two devices used for controlling air pollution 

2.    What is the principle of working of electrostatic precipitator? 

  

3. List the methods of control of air pollution. 

 

4. Motor vehicles equipped with catalytic converter should use unleaded petrol. Why? 

 

5. Why is CNG a better fuel than petrol and diesel? 

 

6. List the harmful effects of noise pollution. 

 

7. List the methods of control of noise pollution. 

 

8. What is algal bloom? 

 

9. What are the harmful effects of algal bloom? 

 

10. What is Biological magnification? 

 

11. What is the harmful effect of high concentration of DDT on birds? 

 



 

12. State the advantage of using blends of polyblend and bitumen for laying roads?  

 

13. What are e- waste? 

 

14. What are the main problems associated with the  usage of nuclear energy 

15. Name the gas that give maximum  contribution to total global warming ? 

 

16. What is Jhum Cultivation? 

17. What are the consequences of deforestation? 

LEVEL II 

1. What is composition of waste water? 

2. Expand FOAM. How do they help in conservation of biodiversity? 

LEVEL III 

1. Write the unit used for measuring ozone thickness. 

2. Study the graph give below. Explain how is oxygen concentration is affected in the river when sewage is discharged into it? 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Dissolved oxygen 

Direction of flow 

Concentration 

Sewage 

Discharge 



 

 

3. How does a water body age naturally? State how  this  phenomenon  of ageing of water body gets accelerated? 

**************************************************************** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

ERROR ANALYSIS 

& 

REMEDIATION 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ERROR ANALYSIS  -CHAPTERWISE 

 

Chapter Name Common errors Remediation 



 

REPRODUCTION IN ORGANISMS      MONOECIOUS AND 

DIOECIOUS CONDITION. 

VIVIPARY AND OVIPARY. 

  BULB AND BULBIL. 

LAYERS OF FRUITWALL. 

       EMBRYONIC CARE. 

 

Learn the concept through 

diagrams. 

Observe the plants keenly and 

learn how to differentiate them.  

 Observe any fruit and identify 

the different layers. 

SEXUAL REPRODUCTION IN 

PLANTS 

1 Essential whorls of flower 

2 Sporogenesis 

3 Diploid and triploid 

4 Integuments and seed coat 

5 Polar cell 

6.Incompatibility 

7.Steps in artificial hybridisation 

Identify the essential whorls of a 

flower  visiting your garden. 

Learn the ploidy level of 

different parts of a flower. 

 

 

HUMAN REPRODUCTION 

 

 

1) Exact stage where meiosis I 

&ii occur during gametogenesis. 

 

2) Difficulty in relating different 

stages of oogenesis with 

 

 

 

 



 

 

 

 

different life stages. 

 

3) Mentioning the ploidy of cells 

at each stage of gametogenesis. 

 

4) Labeling of mature graffian 

follicle. 

5) Correlation of levels of 

pituitary hormones and events 

during menstrual cycle. 

6)Difficulty in locating 

spermatid and sperm in the 

diagram.  

 

 

 

Learn the concepts from 

diagrams and flow chart. 

Practice the diagrams with 

labeling. 

 

 

REPRODUCTIVE HEALTH 

 

 

 

 

 Specific site for transplantation 

of embryo in ZIFT and in IUT. 

Confusion between 

abbreviations like GIFT &ZIFT. 

 

Learn the abbreviations with  

Specific reference to its 

meaning. 



 

PRINCIPLES OF INHERITANCE 

AND VARIATION 

Diagrammatic representation of 

Monohybrid/Dihybrid Crosses 

Practice must be given to 

maintain the levels such as P-

generation, Gametes, F1 

generation, Gametes of F1, 

followed by Punnet square 

 
Questions based on the crosses 

between people with different 

blood groups. 

Practice of giving all crosses and 

possible blood groups of 

progeny as mentioned in the 

resource material. 

 
Identification of pedigree charts 

whether autosomal 

dominant/recessive 

Concept of the role of dominant 

allele and recessive alleles must 

be taught. In autosomal 

recessive condition,  recessive 

condition is expressive only 

when  the recessive alleles 

become homozygous. 

 
Sex determination ( female 

heterogamety) 

Generally students keep the 

concept of sex determination in 

humans and well aware of XX-XY 

concept only.  Stress must be 

given on ZZ-ZW and XX-XO 

concept of female heterogamety 

also. 



 

Molecular Basis of Inheritance  Eukaryotic DNA and 

Prokaryotic DNA 

 

 

 

 

 Transforming Principle 

 

 

 

 

 

 

 

 

 Leading strand and 

Lagging strand of DNA 

Explain the meaning  ie Eu 

means true, karyon means 

nucleus 

Pro means 

primordial/incompletely 

developed. 

Correlate - Transformation 

means change,  

Think of TRANSFORMER 

Change of one form into other.  

Think of the scientist who did 

work related to it.  

 

 

Recall -Leading means some 

thing moving ahead of other. 

Lagging – lag means delayed  



 

 

 

 Coding strand and 

template strand of the 

gene transcript (Fig. 108) 

 

 

 RNA processing 

 

 

 

 

 

 

 

 

 

 Sense codons and non-

sense codons(stop 

codons) 

  

Emphasise that template means 

‘master copy’ ,hence is the 

strand which is transcribed. 

  

Modification of RNA 

Remember the type of cell in 

which it occurs  (RNA processing 

occurs only in eukaryotes.) 

REMEMBER THE STEPS: 

CAPPING, SPLICING & 

TAILING(giving analogy of Head, 

Trunk and tail) 

 

Elicit-Sense means meaningful  

Non-sense means carrying no 

meaning. 



 

 

 

 

 

 Regulation of gene 

expression in 

prokaryotes 

 

3 stop codons-UAA,UGA, UAG 

 

Regulator means controlling 

something. Remember the 

diagrammatic representation Lac 

operon 

Evolution  1.Analogy and Homology Remember analogy with 

example of bat and insect wing –

same function different 

structure ; also remember the 

opposite as homology 

 2.Adaptive radiation & 

convergent evolution 

Remember radiate means to 

spread, hence move to different 

habitats 

Converge –meet at a common 

point, different species share 

common characteristics as a 

result of being in  the same 

habitat. 



 

Human Health and 

Diseases 

Mucosal associated 

lymphoid Tissue 

MALT 

 To understand  the 
meaning and functions 
along with the location  

 Contact Inhibition  A negative action on 
contact 
 

STRATEGIES FOR 

ENHANCEMENT IN FOOD 

PRODUCTION 

1. Differences between types of 

out breeding mechanisms. 

 

 

2.Names of crop varieties , 

diseases and insect pests 

1. Make use of flow charts. 

Repeated recalling of the 

concept. 

 

2. Framing one word questions, 

designing quiz, MCQ  etc that 

permits easy reinforcement. 

MICROBES IN HUMAN WELFARE 1) Spelling mistakes pertaining 

to biological names of microbes. 

 

2)Difficulty in 

Distinguishing primary sludge 

and activated sludge. 

Oral drilling and repeated 

written practice. 

 

 

 

Definitions can be learned from 



 

the flow chart. 

Biotechnology –Principles & 

processes  

1.The importance of selectable 

markers 

The insertional inactivation of 

enzyme responsible for a 

coloured product can be 

demonstrated using a 

diagrammatic representation. 

The visual will help in recall. 

 2.The difference between 

transformants and recombinants 

Transformed bacteria have a 

new gene and hence show new 

phenotype. 

Recombinants have recombined 

DNA  

Biotechnology and its 

Applications 

 

Differentiation  of 
Cry and cry  
 

Cry = to weep 

cry=a gene  

understand the meaning and 

their importance. 

 RNAi   
silencing ,  
 

RNAi = RNA interference 

 A cellular defence method. 
 



 

 Nematode – 
Meloidegyne incognitia 

Understand the action of the 

organism 

Causes  of infestation  and the 

reason for reduction in the y 

 Steps in production of insulin To make use of the diagram with 

colours  

Simple point-wise explanation of the 

steps adopted by Eli – Lilly Company 

 Role of Biotechnology in 
molecular diagnosis. 

Steps involved in rDNA 

technology and PCR are listed in 

Ch 11 

Recall the content of the earlier 

chapter and co-relate with 

diagnosis. 

 

ORGANISMS AND POPULATIONS Understanding different types of 

climatic conditions in biomes 

given in fig.13.1 

Special mention is given in the  

resource material for the 

content and pictures may be 

shown by downloading from the 

educational websites to develop 

active memory. 



 

 Population Growth Rates: 

exponential and Logistic 

Must make them understand 

practically by giving live 

examples from poultry farms ( 

resources are unlimited), and 

logistic growth in the forest 

where ‘K’ plays a greater role in 

restricting their number.  Help 

may be taken from maths 

teachers for effective teaching 

of exponential growth 

equations.  

 Population interaction in the 

given situation. 

More stress shall be given on 

table 13.1 till they get the 

correct signs( +/-) in every 

interaction.  More examples 

shall be given under each 

interaction.  Assignment may be 

given to them to search various 

examples and have discussion in 

the class on all possible 

examples. 

ECOSYSTEM Standing crop and standing state 

 

 

 

Standing refers 

static/motionless/ fixed crop- 

organism  

 amount of biomass present in 

each trophic level at a particular 

time. 



 

 

 

 

 

 

 

Initial form in GFC & DFC 

 

 

 

 

 

 

 

Ecological pyramids such upright 

and inverted. 

 

 

Standing state means amount of 

nutrients present in the soil at a 

given time. 

 

In the GFC, the bold letter G 

means Grazing ( cattle grazing in 

the field) ie 

 

In the DFC, it is detritus( non-

living matter). 

 

 

 

Upright should be wide at the 

bottom. 

Inverted must have wide at  the 

top. 

 

Pyramid of Energy is always 

upright. 

 Pyramid of number  ( visualise  a 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Same species occupying 

different trophic levels at a given 

time. 

single inverted tree ),  

Pyramid of number ( Grass land) 

Pyramid of Biomass is Inverted – 

A giant whale is below the small 

fishes 

 

 

Food web 



 

BIODIVERSITY AND 

CONSERVATION 

 Graph showing species area 

relationship 

Simplified  explanation with 

special reference to  the slope of 

the graph and equations 

pertaining to the graph 

ENVIRONMENTAL ISSUES Difficulty in analyzing the graph 

showing BOD 

Concept based explanation in 

simple biological language 

 

 

                          

                          

LIST OF UN-ATTENDED CONCEPTS BY STUDENTS 

CHAPTER CONCEPT 

1Reproduction in organisms Cell division involved in gamete formation 

2 Reproduction in flowering Plants Polyembryony-Reasons, artificial hybridisation 



 

 

 

 

 

 

TIPS AND TECHNIQUES IN 

BIOLOGY 

CHAPTER 1 

BE WELL VERSED WITH THE CONCEPTS BY 

ADOPTING THE  FOLLOWING SUGGESTIVE 

TECHNIQUES. 

A. various  vegetative propagation 

techniques with example. --memorisation 

B. types of fertilization.                                                                              

memorisation 

C. embryonic care in vivipary and ovipary-                                            

understanding with examples 

D.  asexual and sexual reproduction   --                                                 

memorization 

3.Human Reproduction Post Zygotic events, placenta formation, Hormones  

4 Reproductive Health IUDs 

5Principles of inheritance Linkage based on Fig5.11 

6 Molecular Basis of Inheritance VNTR, Sequence Annotation, Translation 

7 Evolution  Convergent evolution, Geological time scale  

8Human Health & Disease  Causative agents names, drugs-chemical nature 

9.Strategies in the Enhancement of Food 

Production  

New varieties of Plants ,MOET 

10Microbes In human Welfare Bio-control Agents 

11.Biotechnology-Principles & Processes Selectable markers 

12Biotechnology-Applications RNA interference 

13Organisms & Population Gause’s  Principle, 

14Ecosystem Inverted pyramid 

15Biodiversity Species-Area Relationship  

16. Environmental Issues BOD-Oxygen Curve ,Solid wastes 



 

E. Understand the basic concepts and the terminology meaningfully. 

F. Memorise  all technical terms by practicing them . 

 

CHAPTER 2 

 

1. Practice all the diagrams given in that particular lesson. 

2. Learn the process of sporogenesis through flow chart. 

3. Dissect the embryo of monocot and dicot and identify their parts under the microscope. 

(Maize/pea seed). 

              4. Visit an agricultural farm and try to learn the technique of artificial hybridization. 

              5.   Visit a seed bank to know  the seeds developed through apomixis. 

 

CHAPTER 3  

HUMAN REPRODUCTION 

1.Prepare your own   concept map after reading the lesson. 

2.Paste the concept map in a prominent place in your study room .It helps in quick review. 

3.Study the flow chart for spermatogenesis ,oogenesis, menstrual cycle and  for the role of hormones in gametogenesis. 



 

4.Practice the diagrams given in the lesson(Fig 3.3 (b),3.5,3.6,3.73.8,3.9 &3.11 of NCERT class xii biology text book.) 

5.Prepare your own question bank after reading the lesson. 

6.Learn the technical terms with their meaning. 

 

CHAPTER  4 

REPRODUCTIVE HEALTH 

 

1. Prepare your own  a concept map after reading the lesson. 

2. Paste the concept map in a prominent place in your study room .It helps in quick review. 

3. Prepare your own question bank after actively  reading the lesson. 

4. Learn the technical terms with their meaning. 

CHAPTER : 6  

 Molecular Basis of Inheritance 

1. Learn the terminology with meaning   

2. Practice the diagrams such as Nucleosome, Gene transcript, Lac operon, DNA replication.  

3. Present  the answers in the form of FLOW CHART with illustrations eg., Hershey & Chase expt.  

4. Remember IBC- Infection, Blending and Centrifugation ;  CST- Capping, Splicing, Tailing . It will help in retention. 



 

5. Remember that always the biochemical processes such as replication. Transcription and translation will occur in 5’--------- >3’.(from 

greater to smaller number) 

6. Remember the base pairing  in DNA to be A T ,GC and AU ,GC in RNA  

7. Coupling of Transcription-translation occur in the prokaryotes because it has NO nuclear membrane.. 

8. Capping is done only at 5’ end of the primary transcript and tailing at the 3’ end. 

9.  Repressor protein ( For repress, remember suppress ) the lac operon will be OFF. The inducer means stimulator –Lactose will block 

repressor, so Lac operon will be ON. 

CHAPTER  7 

EVOLUTION 

 The concept of origin of life can be remembered like a  story . This develops interest and also helps in visualisation of the conditions of 

Earth at that time. 

 A comparison of  Miller’s experiment and the primitive conditions can be made to help remember the relevance of each component in 

the origin of life. 

 Natural selection and mutation theory could be discussed in comparison to one another  . 

 A model with black and white moths could  demonstrate Industrial melanism clearly. 

 Use flow chart of human ancestors with their features to remember  evolution of man. 

 To remember analogy remember one with an example and recall that the other is its opposite. 

 Make a flow chart depicting major life forms from unicellular to mammals. 

 

Chapter – 8 

Human Health and Diseases 



 

 To enable them to become more familiar with the scientific names and spellings. 

 Recall the content by repetition. 

 To understand and for a better presentation tabulate - the cause, symptoms and preventions for all the infectious diseases. 

 To list the symptoms of the diseases in brief  – for easy scoring. 

 To use the flow-charts for Immunity and its types with suitable examples 

 To provide opportunities to the students to collect data related to the epidemics and present the facts by first-hand experience. 

 To organise seminars and guest lectures on Health and Personal hygiene. 

 Enrich the awareness by visual clippings. 

  To practice the structural formulae and diagrams. 

 Facts like ‘contact inhibition’ can be explained with relevant examples  

 

 

CHAPTER 09 

Strategies for enhancement in food Production 

1) Make use of tables to bring out differences between various animal breeding methods. 

2) Flow charts and concept maps can be used for the teaching learning of concepts like plant breeding and tissue culture. 

3) Quiz and MCQ for drilling names of diseases, varieties and insect pests. 

4) Projects related to tissue culture - procedure s and it’s advantages 



 

5) Visit to tissue culture lab 

Chapter 10 

TIPS AND TECHNIQUES IN TEACHING – LEARNING PROCESS 

1. Explanation of biological concepts in simple language. 

2. Explanation of concepts using flow chart and diagrams. 

3. Correlating the facts with real life situations  so that students can easily recollect them. 

4. Motivate the students to prepare their own flow chart for easy remembrance. 

5. Quiz and MCQ can be conducted to help  the students to memorize the biological names of microbes. 

CHAPTER   11 

BIOTECHNOLOGY-PRINCIPLES & PROCESSES 

 Use your own flow chart to describe the process of r DNA technology. 

 Visualise the processes of DNA   electrophoresis . 

 List out and keep count of the methods used for  transferring 
      r DNA into the host cell. 

 Link the names of enzymes to their functions.(Eg. Cellulase for cellulose digestion etc 

 Relate a term with its real meaning to recall better. Ex. Gene gun-targets cells with DNA coated bullets. 

 Get the root of a term ex. Insertional inactivation –Inactivation of vector gene through insertion of gene of interest. 

 Remember the parts of a Bio-reactor by understanding its basic systems and making your own representation of it. 

 Remember major steps of PCR as a phrase /acronym  to recollect the process-DAE-(DNA,Amplified ,Easily.) 

 List out all the terms found in bold letters and make your own glossary. 

 List out name of scientists and their contributions. 
 



 

Chapter – 12 

Biotechnology and its Applications 

1. To understand the applications of Biotechnology in day- to-day life . 

2.In-sight on its impact on human health. 

3.Gene manipulation for food production, new medicines and GM animals. 

4Using presentations and action plans to sustain the interest to retain the concepts. 

5.Assigning Projects for enrichment of knowledge. 

6.Ethical issues to be kept in mind while  experimenting with animals and plants  

 

Chapter No 14 

ECOSYSTEM 

     Practise the figures- Carbon cycle, Phosphorus cycle, Decomposition cycle. 

1. Remember the role of DFC in recycling the nutrients , Detritus is the starting material. It starts from any trophic level and do not obey 

10 % law. 

2. Practice all the pyramids-Number, Biomass and Energy with suitable examples.   

3. Ecological succession- Primary succession and secondary succession 

Primary means in the very beginning, Secondary succession means in due course of time.  



 

   See the first three letters in BOLD 

4. XERIC           -   Remember XER refers XEROPHYTIC 

HYDRARCH  -   HYD  refers HYDROPHYTIC 

MESIC           -  MES refers MESOPHYTIC 

 

 

 

CHAPTER 15 

Biodiversity 

1) Graphical representations, pie diagrams depicting global animal diversity & graph pertaining to species area relationship. 

2) Relate the concepts to the local incidents of biodiversity richness / biodiversity loss. 

3) Conduct seminars to highlight that biodiversity is of prime concern, for sustainable development. 

4) Field trips to the spots where the human activities pose a threat to biodiversity. 

5) Conduct awareness  campaigns at  Vidyalaya level  to sensitize them the importance of biodiversity conservation. 

CHAPTER 16 

ENVIRONMENTAL ISSUES 
1. Explanation of the problems faced by humans due to pollution. 

2. Showing   them the accelerated eutrophication in a pond. 

3. Discussion of a case study/investigatory project on the harmful effects of e-waste and radioactive substances 

4. Discussion of a case study on role students in propagating the objectives of Vanamahotsava 

5. Preparation of question bank to enable quick   learning   process. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

CONCEPT MAPS 

( ENCLOSED IN SEPARATE FILE) 

 
 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 


