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SYLLABUS

N

(Reduced for academic year 2021-22)

There will be two papers in the subject:
Paper II: Practical: 3 hours ... 15 marks
Project Work
… 10 marks
Practical File
… 5 marks

AK

PAPER I – THEORY : 70 Marks

AS

HA

Paper I: Theory: 3 hours ... 70 marks

UNIT

RS

S. No.

PR

There will be no overall choice in the paper. Candidates will be required to answer all questions.
Internal choice will be available in two questions of 2 marks each, two questions of 3 marks each
and all the three questions of 5 marks each.
TOTAL WEIGHTAGE

Reproduction

2.

Genetics and Evolution

3.

Biology and Human Welfare

14 Marks

4.

Biotechnology and its Applications

10 marks

5.

Ecology and Environment

OT

HE

1.

BR

TOTAL

16 Marks
5 Marks

15 Marks
70 Marks

L

PAPER I – THEORY : 70 Marks

YA

All structures (internal and external) are required to be taught along with diagrams.
1. Reproduction

G

O

(i) Reproduction in Organisms
Reproduction, a characteristic feature of all organisms for continuation of species; sexual
reproduction.
Definition of life span; life span of a few organisms (banana, rice, rose, banyan, butterfly, fruit
fly, tortoise, crocodile, parrot, crow, elephant, dog, horse, and cow).
Sexual reproduction: Plants – definition, phases of life cycle (juvenile/vegetative, reproductive
and senescence), unusual flowering phenomenon (bamboo and Strobilanthes kunthiana). Animals
– continuous and seasonal breeders (definition, differences and examples).
Chromosome number in the cells of house fly, fruit fly, butterfly, human beings, rat, dog, maize,
apple, onion, cat, rice, Ophioglossum.
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(ii) Sexual reproduction in flowering plants

N

Flower structure; development of male and female gametophytes; outbreeding devices; pollenpistil interaction; double fertilization; post fertilization events – development of endosperm and
embryo, development of seed and formation of fruit; special modes – apomixis, parthenocarpy,
polyembryony; Significance of seed dispersal and fruit formation.
Pre-fertilisation structures and events. Structure of microsporangium, T.S. of anther
microsporogenesis, structure and development of pollen grain, viability of pollen grain, economic
importance of pollen grain. Pistil – structure of megasporangium (L.S. of anatropous ovule),
megasporogenesis, structure and development of female gametophyte.

AS

HA

Pollen-pistil interaction in terms of incompatibility/compatibility, events leading to fertilisation,
definition of triple fusion and double fertilization, changes in the ovary and ovule for seed and
fruit formation. Significance of double fertilization. Apomixis, polyembryony, parthenocarpy to
be explained briefly. Significance of seed and fruit formation. Significance of dispersal of seeds.

AK

Post-fertilisation events – embryo formation (dicot); types of endosperm (cellular, nuclear and
helobial); definition of perisperm.
(iii) Human Reproduction

PR

Male and female reproductive systems; microscopic anatomy of testis and ovary; gametogenesis
– spermatogenesis and oogenesis; menstrual cycle; fertilisation, embryo development upto
blastocyst formation, implantation; pregnancy and placenta formation (elementary idea);
parturition (elementary idea); lactation (elementary idea).

BR

OT

HE

RS

Organs of male and female reproductive system and their functions; internal structure of testis
and ovary to be taught with the help of diagrams; gametogenesis – spermatogenesis (including
spermiogenesis and spermiation) oogenesis; hormonal control of gametogenesis, structure of
sperm and mature ovum, menstrual cycle – different phases and hormone action, differences
between oestrous and menstrual cycle, menarche and menopause, physico-chemical events during
fertilisation, implantation, embryonic development up to blastocyst formation, important features
of human embryonic development (formation of heart, limbs, digits, appearance of hair on head,
eyelashes, separation of eye lids, external genital organs and first movement of foetus with
reference to time period) placenta and its functions. Parturition; lactation – hormonal control
and importance.
(iv) Reproductive Health

YA

L

Need for reproductive health and prevention of Sexually Transmitted Diseases (STDs); birth
control – need and methods, contraception and medical termination of pregnancy (MTP);
amniocentesis; infertility and assisted reproductive technologies – IVF, ZIFT, GIFT (elementary
idea for general awareness).

G

O

Definition of reproductive health, programs of reproductive health (family planning, RCH),
population explosion – role of government in controlling the population, contraceptives methods
and their methods of action (natural-periodic abstinence, withdrawal or coitus interruptus,
lactational amenorrhea; artificial – barriers, IUDs, oral pills, implants and surgical methods,
definition of medical termination of pregnancy (MTP) and reasons for it; causes of infertility.
Amniocentesis and its role in detecting genetic defects. Assisted reproductive technologies: IVF,
IUT, ZIFT, ICSI, GIFT, AI, IUI. – definition and application only. Causes, symptoms and methods
of prevention of sexually transmitted diseases (gonorrhoea, syphilis, genital herpes, chlamydiasis,
genital warts, trichomoniasis, hepatitis-B, AIDS).
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2. Genetics and Evolution

(i) Principles of inheritance and variation

N

Heredity: Mendelian inheritance; deviations from Mendelism – incomplete dominance,
co-dominance, multiple alleles and inheritance of blood groups, pleiotropy; elementary idea
of polygenic inheritance; chromosomal theory of inheritance; chromosomes and genes; sex
determination – in humans, fruit fly, birds and honey bee; linkage and crossing over; mutation;
sex linked inheritance – haemophilia, colour blindness; Mendelian disorders in humans;
chromosomal disorders in humans.

HE

RS

PR

AK

AS

HA

Explanation of the term heredity; Mendel’s Principles of inheritance; reasons for Mendel’s
success; back cross and test cross, Mendelism to be taught with simple examples using Punnett
square. Incomplete dominance with examples from plants (snapdragon-Antirrhinum) and
co-dominance (inheritance of human blood groups), multiple alleles – e.g. blood groups,
polygenic inheritance with one example of inheritance of skin colour in humans (students
should be taught examples from human genetics through pedigree charts. They should be able
to interpret the patterns of inheritance by analysis of pedigree chart). Biological importance
of Mendelism. Pleiotropy with reference to the example of starch synthesis in pea seeds.
Chromosomal theory of inheritance; autosomes and sex chromosomes (sex determination in
humans, fruit fly, birds, honey bees and grasshopper), sex-linked inheritance – with reference
to Drosophila (colour of body – yellow and brown; and colour of eyes – red and white), and
man (haemophilia and colour blindness), definition and significance of linkage and crossing
over. Mutation: spontaneous, induced, gene (point – transition, transversion and frame – shift);
chromosomal aberration: euploidy and aneuploidy; human genetic disorders: phenylketonuria,
thalassaemia, colour blindness, sickle cell anaemia; chromosomal disorders: Down’s syndrome,
Klinefelter’s syndrome, Turner’s syndrome.
(ii) Molecular basis of Inheritance

OT

Search for genetic material and DNA as genetic material; structure of DNA and RNA; DNA
packaging; DNA replication; central dogma; transcription, genetic code, translation; gene
expression and regulation – lac operon; human genome project; DNA fingerprinting.

G

O

YA

L

BR

Structure of eukaryotic chromosomes with reference to nucleosome; properties of genes such as
ability to replicate, chemical stability, mutability and inheritability. Search for DNA as genetic
material – Griffith’s experiment, Hershey and Chase’s experiment, Avery, McLeod and McCarty’s
experiment; double helical model of DNA (contributions of Meischer, Watson and Crick, Wilkins,
Franklin and Chargaff); Differences between DNA and RNA; types of RNA (tRNA, mRNA and
rRNA, snRNA, hnRNA); central dogma – concept only; reverse transcription (basic idea only),
Meselson and Stahl’s experiment, replication of DNA (role of enzymes, namely DNA polymerase
and ligase), transcription, post-transcriptional processing in eukaryotes (splicing, capping and
tailing). Intron, exon, cistron, (definitions only). Discovery and essential features of genetic
code. Definition of codon. Protein synthesis – translation in prokaryotes. Gene expression in
prokaryotes; lac operon in E. coli.
Human Genome Project: goal; methodologies [Expressed Sequence Tags (EST), Sequence
Annotation], salient features and applications. DNA finger printing – technique, application
and ethical issues to be discussed briefly.

(iii) Evolution
Origin of life; biological evolution and evidences for biological evolution (palaeontology,
comparative anatomy, embryology and molecular evidences); Modern synthetic theory of
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evolution; mechanism of evolution – variation (mutation and recombination) and natural selection,
types of natural selection; gene flow and genetic drift; Hardy – Weinberg’s principle; adaptive
radiation.

N

Modern concept of origin of life, Oparin Haldane theory, definition of protobionts, coacervates);
Miller and Urey experiment. Evidences of evolution: morphological evidences, definition and
differences between homologous and analogous organs (two examples each from plants and
animals), vestigial organs. Embryological evidences – theory of recapitulation, definition and
differences between ontogeny and phylogeny. Palaeontological evidence – definition of fossils.
Geological time scale (with reference to dominant flora and fauna) Biogeographical evidence

HA

– definition of biogeography, molecular (genetic) evidences – for example genome similarity,
universal genetic code; Darwin’s finches (adaptive radiation).

AK

AS

Neo-Darwinism (Modern Synthetic Theory); Variation – causes of variation, Hugo de Vries
theory of mutation – role of mutation in evolution; Hardy Weinberg’s principle, factors affecting
Hardy Weinberg equilibrium: gene migration or gene flow, genetic drift (Founder’s effect, bottleneck effect), mutation, genetic recombination and natural selection, types of natural selection
(directional, disruptive and stabilizing).

PR

3. Biology and Human Welfare

(i) Human Health and Diseases

RS

Pathogens; parasites causing human diseases (common cold, dengue, chikungunya, typhoid,
pneumonia, amoebiasis, malaria, filariasis, ascariasis, ring worm) and their control; Basic
concepts of immunology – vaccines; cancer, HIV and AIDS; Adolescence – drug abuse.

OT

HE

Communicable and non-communicable diseases; modes of transmission, causative agents,
symptoms and prevention; viral diseases (common cold, chikungunya and dengue), bacterial
diseases (typhoid, pneumonia, diphtheria and plague), protozoal diseases (amoebiasis, and
malaria, graphic outline of life cycle of Plasmodium), helmintic diseases (ascariasis, and
filariasis); fungal (ringworm); cancer – types of tumour (benign, malignant), causes, diagnosis
and treatment, characteristics of cancer cells (loss of contact inhibition and metastasis).

YA

L

BR

Immunity (definition and types – innate and acquired, active and passive, humoral and cellmediated), Interferons – definition, source and function; structure of a typical antibody molecule,
types of antibodies – IgG, IgA, IgM, IgD and IgE (function and occurrence, e,g. in serum, saliva,
colostrum); vaccination and immunisation, allergies and allergens – definition and general
symptoms of allergies; autoimmunity, primary and secondary lymphoid organs and tissues, brief
idea of AIDS – causative agent (HIV), modes of transmission, diagnosis (ELISA), symptoms,
replication of retrovirus in the infected human cell (including diagram) and prevention.

O

Drugs: effects and sources of opioids, cannabinoids, cocaine and barbiturates. Reasons for
addiction; prevention and control of drug abuse.

G

(ii) Strategies for enhancement in food production
Improvement in food production: plant breeding, tissue culture, single cell protein, apiculture
and animal husbandry. Measures for proper maintenance of dairy farms and poultry farms;
apiculture and pisciculture – definition, brief idea and advantages of each.
Animal breeding – definition of inbreeding, out-breeding, cross-breeding and artificial
insemination, Multiple Ovulation Embryo Transfer Technology (MOET). Advantages of artificial
insemination.
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Plant breeding – Steps in plant breeding (germplasm collection, evaluation, selection, cross
hybridisation or artificial hybridisation (concept of emasculation and bagging), selection and
testing of superior recombinants, testing, release and commercialisation of new cultivars),
advantages of mutation breeding, examples of some Indian hybrid crops like wheat, rice, maize,
sugarcane, millet. Definition of heterosis and inbreeding depression.
(iii) Microbes in Human Welfare

N

In industrial production, sewage treatment, energy generation and microbes as biocontrol agents
and biofertilisers.

AK

AS

HA

Use of microbes in: (i) Industrial products: beverages (with and without distillation); sources
(microbes) and uses of organic acids, alcohols and enzymes (lipase, pectinase, protease,
streptokinase) in industry, source (microbes) and applications of Cyclosporin-A, Statins. (ii)
Sewage treatment – primary and secondary treatment; (iii) Production of biogas (methanogens,
biogas plant, composition of biogas and process of production); (iv) Microbes as biocontrol
agents (ladybird, dragonfly, Bacillus thuringiensis Trichoderma, Nucleopolyhedrovirus
(Baculovirus), and (v) Microbes as biofertilisers (Rhizobium, Azospirillum, Azotobacter,
Mycorrhiza, Cyanobacteria), IPM, harmful effects of chemical pesticides.

PR

4. Biotechnology and its Applications

(i) Biotechnology – Principles and processes Genetic Engineering (recombinant DNA technology).

BR

OT

HE

RS

Definition and principles of biotechnology; isolation of genomic (chromosomal) DNA (from
bacteria/plant cell/animal cell, by cell lysis), isolation of gene of interest (by electrophoresis),
steps of formation of recombinant DNA, discovery, nomenclature, features and role of restriction
enzymes (EcoRI, HindII) and role of ligase; cloning vectors (features of a good cloning vector,
examples of cloning vectors like pBR322, Agrobacterium, retroviruses, bacterial artificial
chromosome (BAC), yeast artificial chromosome (YAC)), methods of transfer of rDNA into a
competent host, e.g. by direct- method (temperature shock), microinjection, gene gun, methods
of selection of recombinants (antibiotic resistance, insertional inactivation/blue-white selection),
cloning of recombinants, i.e., gene amplification (by in vivo or in vitro method – using PCR
technique), bioreactor (basic features and uses of stirred tank and sparged tank bioreactors),
downstream processing.

L

(ii) Biotechnology and its applications

YA

Applications of biotechnology in health and agriculture: human insulin and vaccine production,
gene therapy; genetically modified organisms – Bt crops; transgenic animals; biosafety issues,
biopiracy and biopatents.

G

O

In agriculture: for production of crops tolerant to abiotic stresses (cold, drought, salt, heat);
pest-resistant crops (Bt-crops, RNAi with reference to Meloidogyne incognita); Biofortification:
crops with enhanced nutritional value (golden rice).
In medicine: insulin, gene therapy – with reference to treatment of SCID, molecular diagnosis
by PCR, ELISA and use of DNA/RNA probe.
Transgenic animals for bioactive products like alpha-1-antitrypsin for emphysema, alphalactalbumin; vaccine safety testing, chemical safety testing; study of diseases. Role of GEAC,
definition and two examples of biopiracy, biopatent; ethical issues.
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5. Ecology and Environment

(i) Organisms and Populations
Organisms and environment: habitat and niche, population and ecological adaptations; population
interactions – mutualism, competition, predation, parasitism; population attributes – growth, birth
rate and death rate, age distribution.
Definition of ecology; Definition of habitat and niche.

HA

N

Definition of population; population attributes: sex ratio, types of age distribution pyramids for
human population; definition of population density, natality, mortality, emigration, immigration,
carrying capacity. Ways to measure population density. Calculation of natality and mortality.

AS

Population growth: factors affecting population growth and population growth equation; growth
models: exponential growth and logistic growth along with equations, graph and examples of
the same; life history variations: definition of reproductive fitness and examples.

AK

Population interactions – definition of mutualism, competition (interspecific, interference,
competitive release and Gause’s Principle of Competitive Exclusion), predation (adaptations in
organisms to avoid predation), parasitism (ecto-, endo-, and brood parasites), commensalism,
amensalism.

PR

(ii) Ecosystem

RS

Ecosystems: productivity and decomposition; energy flow; pyramids of number, biomass, energy;
nutrient cycles (phosphorous); ecological succession; ecological services – carbon fixation,
pollination, seed dispersal, oxygen release (in brief).

HE

Definition of stenothermal, eurythermal, stenohaline and euryhaline), responses to abiotic factors
(regulate, conform, migrate, suspend). Allen’s rule.

BR

OT

Ecosystem functions: (i) Productivity – gross primary productivity (GPP), net primary
productivity (NPP) and secondary productivity (ii) Decomposition (fragmentation, leaching,
catabolism, humification and mineralization), factors affecting rate of decomposition (iii) Energy
flow. Various types of food chains – grazing and detritus, food webs, trophic levels, ecological
pyramids – energy, number and biomass (iv) Nutrient cycle – definition of biogeochemical
cycles – sedimentary cycle (Phosphorous).
Definition of PAR, 10% Law, standing crop and standing state.

YA

L

Succession: definition to explain the meaning, kinds of succession (hydrarch, xerarch; primary
and secondary succession with examples), definition of pioneer community, climax community
and sere; significance of ecological succession.
Ecological services and their cost.

G

O

(iii) Biodiversity and its Conservation
Concept of biodiversity; patterns of biodiversity; importance of biodiversity; loss of biodiversity;
biodiversity conservation; hotspots, endangered organisms, extinction, Red Data Book, biosphere
reserves, national parks, sanctuaries and Ramsar sites

Definition of biodiversity, few examples of each type of biodiversity – species, ecosystem and
genetic. Global biodiversity and proportionate number of species of major taxa of plants,
invertebrates and vertebrates; patterns of biodiversity (latitudinal gradients, species-area
relationship – graph and equation), “rivet popper hypothesis”, importance of species diversity
to the ecosystem (narrowly utilitarian, broadly utilitarian, ethical terms).
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Examples of some recently extinct organisms, causes of loss of biodiversity (habitat loss and
fragmentation, over-exploitation, alien species invasion, co-extinction).
Biodiversity conservation: In-situ methods – protected areas: biosphere reserves, national parks,
wildlife sanctuaries, sacred groves; ex-situ methods – captive breeding, zoo, botanical gardens,
cryopreservation, wild life safari, seed banks, tissue culture. Definitions and examples of each
of the above. Hotspots, Ramsar sites and Red Data Book.

N

The place, year and main agenda of historic conventions on biological diversity (the Earth
Summit and the World Summit).

HA

(iv) Environmental Issues

Air pollution and its control; water pollution and its control; agrochemicals and their effects;
solid waste management; radioactive waste management.

RS

PR

AK

AS

Definition of pollution and pollutant; environmental issues: air pollution and its control, major
sources of gaseous and particulate pollutants, control devices for air pollution such as: scrubbers
and electrostatic precipitators, catalytic converter, CNG, Bharat stages, noise pollution: harmful
effects and control; Water pollution, major sources and its control, composition of waste water,
thermal pollution, eutrophication – cultural and accelerated, BOD, effect of sewage discharge
on BOD and dissolved oxygen content in river; case studies of waste water treatment (FOAM
and EcoSan); Soil pollution – sources, effects and control, agrochemicals and their harmful
effects, integrated organic farming, contribution of Ramesh Chandra Dagar, biomagnification
and bioconcentration; solid waste management, Radioactive waste management, e-waste.

HE

Main provisions of Environmental Acts — Environmental Protection Act, Water (prevention and
control of pollution), Air (prevention and control of pollution act).

PAPER II PRACTICAL WORK – 15 Marks

OT

1. Taxonomy: Study floral characteristics through dissection of flowers, drawing floral formula and
diagrams of following families:

BR

(i) Malvaceae: type – China rose / Hollyhock (or any other locally available flower of the family).
(ii) Solanaceae: type – Petunia / Datura / Brinjal Flower / Solanum nigrum (or any other locally
available flower of the family).

G

O

YA

L

Floral characteristics should be explained by dissection of flowers. Students should be taught
how to cut vertical section of the flower and draw accurately labelled diagrams. The technique
of drawing floral diagrams with the mother axis in the right position is necessary. Floral
formula should be correctly written. Identification of the correct family giving reasons, technique
of cutting T.S. and L.S of ovary should be explained and accordingly correct labelled-diagram
should be drawn.
Students should know the examples of plants (belonging to each family) which are of economic
importance. The examples of common names of plants must be supported with correct scientific
names as well.
NOTE: In the examination, candidates will be tested on any one of the above families.

2. Simple biochemical and physiological experiments
(i) Study of arrangement/distribution of stomata in dicot and monocot leaves.
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(ii) To study the effect of enzyme action at three different temperatures on starch solution.
Effect of enzyme (amylase/ diastase) action at three different temperatures (low – below 10ºC,
optimum – 37ºC and high – above 70ºC) on starch solution.
(iii) To isolate DNA from available plant material.
Isolation of DNA from spinach leaves/green pea seeds/ pulp of banana/papaya.

HA

N

Take half a ripe and peeled banana into a beaker and add 50 ml of extraction fluid (1.5gm
table salt +10 ml liquid detergent +90 ml distilled water). Place the beaker in a water bath set
at 60 °C for 15 minutes. Stir gently with a glass rod. Filter 5ml of cooled content into a clean
test tube and add 5ml of cold 90% ethanol. DNA molecules separate out and appear as white fibres.
3. Slide preparation

AS

(i) T.S. of ovary of any locally available flower, to show marginal / axile placentation.
(ii) T.S. of a xerophytic leaf (Nerium).

(iii) L.S. of monocot and dicot seed (soaked seeds of maize/wheat, pea/ bean.)

PR

AK

The technique of staining and mounting neatly should be explained. Students should also know
how to make labelled outline diagrams. They should also be taught to identify the mount under
low/ high power of microscope. Two identifying features of the above need to be mentioned.
4. Spotting: (three minutes to be given for each spot which includes identification, drawing a
labelled diagram and writing at least two identifying characteristics).

RS

NOTE: Spotting must be done on a separate answer sheet during examination, which should
be handed over to the Examiner immediately after spotting.

HE

(i) Identify and comment on the following:
(a) T.S. of ovary of mammal (Permanent slide).

OT

(b) T.S. of testis of mammal (Permanent slide).
(c) Germinating pollen grain (slide/chart).
(d) T.S. of ovary to show the type of placentation (basal (LS), parietal).

BR

(e) T.S. of blastula / blastocyst of a mammal (chart/ slide).
(f) Whole mount of Plasmodium sporozoite (slide /chart).
(g) Whole mount of Entamoeba histolytica trophozoite (slide/chart).

YA

L

(h) Preserved specimen/ chart/ model of Ascaris.
(ii) Comment upon ecological adaptations of plants and animals.

O

Models/ virtual images/ charts of one plant and one animal found in xeric and aquatic habitats.
Examples: Hydrilla, cactus, fish and camel.

G

(iii) Flowers adapted to pollination by different agencies – insect and wind. Students should be able
to identify the type of pollination of the given flower, draw the diagram of the flower and give
two reasons for the type of pollination. Example: Hibiscus and grass.
Students should be taught how to identify, draw, label and give significantly visible characteristics
as observed, of each spot, in a given time of three minutes. ‘T.S.’, ‘model’, ‘whole mount’, ‘chart’,
‘image’of the specimen should be mentioned as a part of identification.
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PROJECT WORK AND PRACTICAL FILE –
15 Marks
Project Work – 10 Marks
The project work is to be assessed by a Visiting Examiner appointed locally and approved by the Council.
The candidate is to creatively execute one project/assignment on an aspect of biology. Preference is
to be given to investigatory projects. Teachers may assign or students may choose any one project of
their choice. Students can choose any other project besides the ones indicated in the list. Following is
only a suggestive list of topics:

N

(i) Genetic disorders

HA

(ii) Gene therapy
(iii) Human Genome Project
(iv) DNA fingerprinting

AS

(v) Bio-piracy
(vi) Cancer.

AK

(vii) AIDS/Hepatitis.
(viii) Drug addiction and community.

PR

(ix) Role of micro-organisms in industry.
(x) Human population.
(xii) Environmental resistance.

RS

(xi) Mendelian Inheritance

HE

(xiii) Traditional and modern methods: Study of a few traditional methods of pest deterrence vis-avis modern methods of pest control – viability of traditional methods in today’s scenario and
limitations and dangers of modern methods.

OT

(xiv) Role of agrochemicals in increasing food production.
Suggested Evaluation Criteria for Project Work:
(i) Content
(ii) Introduction

BR

Format of the Project:

YA

L

(iii) Presentation (graphs, tables, charts, newspaper cuttings, diagrams, photographs, statistical analysis
if relevant)
(iv) Conclusion/ Summary
(v) Bibliography

G

O

Practical File – 5 Marks
The Visiting Examiner is required to assess students on the basis of the Biology Practical file maintained
by them during the academic year.
Each practical done during the year, needs to be recorded by the student in the Practical file and the
same must be checked, signed and dated by the teacher.
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(As per the Reduced Syllabus for ISC - Class XII Year 2022 Examination)
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NO.

NAME OF THE
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3.

Biology and
Human Welfare

2.

Genetics and
Evolution
(Complete Unit)

4.

Biotechnology and
its Applications
(Complete Unit)

3.

Biology and
Human Welfare

(i) Human Health
and Diseases
(ii) Strategies for
enhancement
in Food
Production
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(iii) Microbes in
Human Welfare
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1.

NAME OF THE
SUB-UNIT
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SEMESTER 2
(Marks: 35)
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Ecology and
Environment
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4. Biotechnology and its Applications
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54 – 71
72 – 84
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85 – 106

... ... ...

107 – 128

7. Biodiversity and its Conservation
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129 – 146

8. Environmental Issues

... ... ...

147 – 167
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6. Ecosystem
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5. Organisms and Populations
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... ... ...

SECTION B : SPECIMEN QUESTION PAPER
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[Released by CISCE for Semester-2 Examination to be held in March-April, 2022]
... ... ...

168 – 172
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Specimen Question Paper (Solved)

SECTION C : MODEL TEST PAPERS

[Based on the Latest Specimen Question Paper released by CISCE]
... ... ...

173 – 174

Model Test Paper 2 (Unsolved)

... ... ...

175 – 176

Model Test Paper 3 (Unsolved)

... ... ...

177 – 178
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182 – 184
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Unit 3 : Biology and Human welfare

N

Human Health and Diseases

HA

summAry

Symptoms
Nasal congestion and
discharge, sore throat,
cough and headache
Dengue
Dengue virus, transmitted • Sudden high fever,
severe headache
by female mosquitoes of
Aedes aegypti
• Severe joint and
muscle pain
• Nausea, skin rash,
appears two to five
days after the onset
of fever.
Fever and joint pain,
Chikungunya RNA virus (alphavirus
genus of the family
muscle pain, joint
Togaviridae)
swelling, or rash
Typhoid
Sustained high fever,
Salmonella typhi
weakness, stomach pain
(Bacteria)
Pneumonia
Fever, chills, cough and
Streptococcus
headache
pneumoniae (Bacteria)
and Haemophilus
influenzae (Virus)
Amoebiasis Entamoeba histolytica
Abdominal pain, cramps,
stool with mucous and
(Protozoa)
blood clot

HE

Causal organisms
Rhinovirus

Effects
Affects the nose and
respiratory passage
In severe case, blood
vessels get damaged and
leaky, number of clotforming cells (platelets)
in bloodstream drops
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OT

Diseases
Common
cold

RS

PR

AK

AS

I. PATHOGENS
• Various organisms such as bacteria, viruses, fungi, protozoans, and helminths, cause diseases in
man. Such disease causing organisms are called pathogens.
• Most parasites are usually pathogens because they cause harm to the host by living inside or on
their body.
• Pathogens enter our body by numerous means. They multiply and interfere with normal vital
activities and result in several morphological and functional loss to the host body.
• Pathogens mostly adapt to the environment of the host body. For example, the pathogens found
in the gut must adapt to low pH of the stomach and usually able to resist the various digestive
enzymes.
II. PARASITES CAUSING HUMAN DISEASES
Some common human diseases, causal organisms and their effects:
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Morning joint stiffness,
joint swelling
It attacks the
gastrointestinal tract.
Alveoli get filled with
fluid leading to severe
problems in respiration
Infects the large intestine
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Ringworm

Microsporum,
Trichophyton and
Epidermophyton

The chill and high fever Parasite multiply within
recurring 3 to 4 days.
liver cells and then
attack the RBCs.

Inflammation in the
lower limb and genital
organs
Internal bleeding,
muscular pain, fever,
anemia, etc.
Appearance of dry, scaly
lesions on various parts
of body

Lymphatic vessels of
lower limbs get blocked.

N

Ascariasis

Plasmodium (P. vivax,
P. malariae and P.
falciparum). It is
transmitted through the
bite of infected female
Anopheles mosquito.
Wuchereria (W. bancrofti
and W. malayi). It is
spread by mosquitoes.
Ascaris (Helminthes)

Healthy person gets
infected through water,
vegetable, etc.
Infects the skin, nail
and scalp

HA

Filariasis
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Malaria
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III. CANCER
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• Cancer is one of the most dreaded diseases of human beings. It is a major cause of death all over
the world.
• Cancer is a disorder of cell growth in any part of the human body. In a normal human being, each
cell undergoes systematic growth and reproduction. Cell growth and differentiation is highly
controlled and regulated in a normal human body. However, in cancer cells there is breakdown
of these regulatory mechanisms.
• The normal cells in a human body possess the special feature, called contact inhibition, by virtue
of which contact with other cells inhibits their uncontrolled growth.
• Cancer cells lose the property of contact inhibition. Consequently, the cancerous cells divide
indefinitely and give rise to masses of cells, known as tumours.
• Cancer cells invade adjacent tissues and damage them. The excessive growth of cancerous cells
also causes these cells to enter blood and lymph vessels and spread to distant organs from the
origin. In this way, they may spread to different parts of the body such as lungs, liver, etc. The
moving and settling property of cancerous cells is known as metastasis. The distant colonies of
cancerous cells are called metastases.
Types of tumour
• The tumour cells are of two types:
(a) Benign: Benign tumours normally remain confined to their original location and do not
spread to other parts of the body. They cause less harm to the body.
(b) Malignant: In contrast to benign tumours, the malignant tumours are a mass of
proliferating cells called neoplastic or tumour cells. These cells grow very quickly,
invading and damaging the surrounding normal tissues at a high rate. The cells divide
and grow aggressively, they also starve the normal cells by competing for vital nutrients.
Cells sloughed from such tumours reach distant sites through blood, and wherever they
get lodged in the body, they start a new tumour there. This property called metastasis is
the most feared property of malignant tumours.
Causes of cancer
• The disease is neither contagious, nor inherited; rather it is the disease associated with the genome
of the human body.
• Various agents such as physical, chemical or biological are responsible for the transformation of
normal cells into the neoplastic cancerous cells. These agents are known as carcinogens.
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(a) Physical agents: These include ionising radiations like X-rays and gamma rays and nonionising radiations like UV rays. They directly damage the DNA of the humans and cause
neoplastic transformation of cells. X-rays and gamma rays induce the formation of free
radicals such as hydroxyl and superoxide radicals. These free radicals are harmful and
target the major macromolecules such as DNA of the cells.
(b) Chemical agents: Some chemicals such as tobacco and their products is a major cause
of lung cancer.
(c) Biological agents: Some viruses called oncogenic viruses cause cancer. They possess
genes called viral oncogenes. In addition, several genes called cellular oncogenes (c-onc)
or proto oncogenes are found in normal cells of human body. These may get activated
when activated under certain conditions, and result in oncogenic transformation of the cells.
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Cancer detection and diagnosis
• Early detection of cancers is essential as it helps in successful treatment of the disease in many cases.
• Biopsy and histopathological studies of the tissue, blood and bone marrow tests are helpful for
increased cell counts. For example, in the case of leukemia.
• In biopsy, a piece of the suspected tissue is cut into thin sections, stained and then examined under
microscope (histopathological studies) by a pathologist.
• Cancers of the internal organs can be detected by using various advanced techniques like radiography
(use of X-rays), CT (computed tomography) scan and MRI (magnetic resonance imaging).
• In computed tomography, X-rays are used. It generates a three-dimensional image of the internal
structure of an object.
• The accurate detection of pathological and physiological changes in normal tissues is performed
by MRI. It uses strong magnetic fields and non-ionising radiations.
• Antibodies against cancer-specific antigens are also helpful for detection of certain cancers.
Molecular biology techniques accurately detect genes in individuals with inherited susceptibility
to some cancers.
Treatment of cancer
• Some methods of cancer treatment are as follows:
(a) Surgery: The affected part of the tissues is surgically removed. This is performed in case
of breasts, bowel, lungs, kidneys and ovarian cancer.
(b) Radiation therapy: X-rays are used to destroy cancerous cells. However, normal cells
remain unaffected. The treatment is based on the fact that abnormal and rapidly growing
cancerous cells are susceptible to low levels of radioactivity.
(c) Immunotherapy: Tumour cells are given biological modifiers such as α-interferon. These
activate the immune cells of the body and help in destroying the tumour cells.
(d) Chemotherapy: Several chemotherapeutic drugs are used to kill cancerous cells. Some
of these are specific for particular tumours. Majority of drugs have side effects like hair
loss, anaemia, loss of appetite, tiredness, etc.

G

• A combination of surgery, radiotherapy and chemotherapy is used for the treatment of most of the
cancerous cells.
IV. IMMUNITY
• Immunity is the ability of the host cells to fight the disease-causing microorganisms which is
conferred by the immune system.
Types of Immunity
• Immunity is of two types: (i) Innate immunity (ii) Acquired immunity.
(i) Innate immunity: Innate immunity is present since the time of birth. It is non-specific. This is

Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination
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passed from one generation to another. The innate immunity is accomplished by providing different
types of barriers to the entry of the foreign agents into our body. Innate immunity consists of four
types of barriers.
(a) Physical barriers: Skin on our body is the main barrier which prevents entry of the
microorganisms. Mucus coating of the epithelium lining the respiratory, gastrointestinal
and urogenital tracts also help in trapping microbes entering our body.
(b) Physiological barriers: Some physiological barriers such as acid in the stomach, saliva
in the mouth, and tears from eyes prevent microbial growth inside the body.
(c) Cellular barriers: Certain leukocytes (WBC) like polymorpho-nuclear leukocytes
(PMNL), neutrophils and monocytes, and natural killers (type of lymphocytes) in the
blood of human body destroy microbes. Macrophages are also known to perform the
same function inside the body.
(d) Cytokine barriers: Virus-infected cells secrete some proteins called interferons. These
protect normal non-infected cells from further viral infection.

PR

AK

(ii) Acquired immunity : Acquired immunity is pathogen specific. It is characterised by memory.
When our body encounters a pathogen for the first time it produces a response called primary
response. This response is of low intensity. Successive encounter with the same pathogen triggers
a highly exaggerated secondary or anamnestic response. This is because our body can maintain
its memory of the first encounter with the same pathogen.
• In the human body, the primary and secondary immune responses are performed by
two specialised lymphocytes present in the blood. These cells are B-lymphocytes and
T-lymphocytes.

OT
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(a) B-lymphocytes: The B-lymphocytes produce a group of specialised proteins as a
response to various pathogens in our blood. These proteins are called antibodies.
They help in fighting the harmful foreign microorganism inside the body.
(b) T-lymphocytes: The T-cells do not secrete any antibodies in the body. However,
they help B cells to produce the same in the blood.
Structure of an antibody

Variable region

G
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• Antibodies, also known as immunoglobulins, are glycoprotein molecules.
(a) Each antibody consists of four polypeptide chains– two small and two large. Hence, an
antibody is represented as H2L2.
(b) The small chains are called light chains whereas the large chains are known as heavy
chains. Both the chains are connected to each other by disulphide bonds, and joined to
form a “Y” shaped structure.

Constant region

18
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(c) The N-terminal of each heavy chain forms an antigen-binding site (domain) with a light chain.
The N-terminal domain at the tip of the arms of the “Y” on both the heavy and light
chain possess variable amino acid sequence.
• Types of Antibodies and their Functions

Exocrine secretions (with lgA)

Allergic reactions/response

AK

lgE (Immunoglobulin E)

AS

HA

N

Type
Found
Functions
lgG (Immunoglobulin G) Plasma and tissue fluid (passed Activates complement system,
down to foetus)
effective against bacteria,
viruses and toxins
lgA (Immunoglobulin A) Breast milk (passed down to Control homeostasis
infant), tears, nasal fluid, gastric
juice, intestinal juice, bile, urine
lgM (Immunoglobulin M) Plasma (in response to food or Activates complement system
bacteria)
lgD (Immunoglobulin D) Surface of B cells (esp. in infants) Activate B cells

• Difference between Humoral and Cell-mediated Immunity
Humoral Immunity

Main cells involved

B lymphocytes

T lymphocytes

Produced and mature in the Produced in the bone marrow,
bone marrow
mature in the thymus gland
Antibodies
Involves
production
of Does not involve production of
antibodies
antibodies
How are pathogens
Via antigens floating in the Via antigens on the surface of
identified?
blood
infected cells
How are pathogens killed? By antibodies
By specialised 'killer T cells'

OT
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Where do cells develop?

Cell-mediated Immunity

PR

Basic

BR

How do cells divide once Cells divide into either Cells divide into different types
they are stimulated?
plasma cells or memory cells of specialist T cells
• Active Immunity and Passive Immunity

L

Active Immunity

Passive Immunity

YA

(i) It is produced due to contact It is produced due to antibodies obtained directly.
with pathogen or antigen.

(ii) It lasts for a long time.

It lasts for few days.

G

O

(iii) Antibodies are produced by Antibodies are obtained from other sources.
the body against the antigen.
(iv) Immunity is not immediate.
There is a time lapse for the
development.
(v) There are no or little side
effects.
(vi) The person is exposed to the
agent.

Immunity develops immediately.

The introduction of antiserum can cause serum sickness.
The person is not exposed to the agent but is given
the antibodies.
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• Vaccination and Immunisation

N

Immunisation
It is a process in which the individual
immune system is improved to fight
against the infected agents. This process
includes both getting vaccinated and
becoming immune to the disease.

HA

Passive immunisation is the administration
of antibodies to an unimmunised person
from an immune subject. It provides
temporary protection against a microbial
agent or toxin.

AS

Vaccination
(i) Antigenic proteins of pathogen or
inactivated/weakened pathogen (vaccine)
are introduced into the body. During actual
infection, antibodies are produced against
the antigens and neutralise the harmful
pathogens.
(ii) Vaccines generate memory B- and T-cells.
These cells quickly detect the pathogen
on subsequent exposure, and engulf the
invaders by huge production of antibodies.
Allergies and Allergens

AK

• Allergy: The exaggerated response of the immune system to certain antigens present in the
environment is called allergy.

PR

• Allergens: The substances to which an immune response is produced are called allergens. For
example, mites, dust, pollens, and animal dander.
• Symptoms of allergic reactions: Sneezing, watery eyes, running nose, difficulty in breathing.

RS

• Allergy is due to the release of chemicals like histamine and serotonin from the mast cells. Drugs
like anti-histamine, adrenalin and steroids quickly reduce the allergic symptoms.
Auto Immunity

HE

Sometimes, due to genetic and other unknown reasons, the body attacks self-cells. Consequently, it
causes damage to the body and is called auto-immune disease. For example, rheumatoid arthritis.
Immune System in the Body

OT

• In humans, immune system involves lymphoid organs, tissues, cells and antibodies.
• The origin, maturation and proliferation of lymphocytes occur in lymphoid organs.

BR

• The bone marrow is the main lymphoid organ where all blood cells including lymphocytes are
produced.

L

• The size of thymus reduces gradually since the time of birth, and by the time of puberty it reduces to
a very small size. Both bone-marrow and thymus provide micro-environments for the development
and maturation of T-lymphocytes.

YA

• Spleen contains lymphocytes and phagocytes. It functions as a filter of the blood and trap bloodborne microorganisms.

O

• The solid and small lymph nodes are found along the lymphatic system. Lymph nodes trap the
microorganisms or other antigens.

G

V. AIDS
• Acquired Immuno Deficiency Syndrome (AIDS), caused by the Human Immuno deficiency Virus
(HIV), is a retrovirus having RNA genome.
• HIV-infection occurs by (a) sexual contact, (b) transfusion of contaminated blood, (c) sharing of infected
needles by intravenous drug abusers, (d) from infected mother to child through placenta.
• Individuals with multiple sex partners, drug addicts taking drugs intravenously, individuals requiring
repeated blood transfusions and children born to an HIV-infected mother are more susceptible to HIV
infection.

20
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• HIV/AIDS is not spread by any touch or physical contact; rather spreads only through body fluids.
• A time-lag, usually of a few months to 5-10 years, between the infection and appearance of AIDS
symptoms always occurs.
HIV infection in human body

N

• After entering into the human body, HIV virus enters into macrophages where viral RNA
genome uses reverse transcriptase enzyme and replicates to form viral DNA. Now the viral
DNA incorporates into host cell’s DNA and directs the infected cells to produce virus particles.
Macrophages produce viruses continuously and function as HIV factory.

HA

• Simultaneously, HIV enters into helper T-lymphocytes, replicates and produce progeny viruses,
which are released in the blood.

AK

AS

• In blood, the progeny viruses attack other helper T-lymphocytes. This is a repeated process and
results in a progressive decrease in the population of helper T-lymphocytes in the infected person.
As a result, the person starts suffering from various other infections that could have been otherwise
overcome. For example, bacteria especially Mycobacterium, viruses, fungi and even parasites like
Toxoplasma infect the person.

PR

• During infection, the person suffers from bouts of fever, diarrhoea and weight loss. The patient
becomes so immuno-deficient that he/she is unable to protect himself/herself against normal
infections.
• ELISA (enzyme linked immuno-sorbent assay) is widely used diagnostic test for AIDS.

RS

• Use of anti-retroviral drugs for treatment of AIDS is moderately effective. These can only extend
the life of the patient but cannot prevent death.
Prevention of AIDS

HE

• Prevention is the best option in case of AIDS. National AIDS Control Organisation (NACO) and
other non-governmental organisations (NGOs) are educating people about AIDS.

L

BR

OT

• WHO has started a number of programmes to prevent the spreading of HIV infection. For example,
(i) Making blood (from blood banks) safe from HIV
(ii) Ensuring use of only disposable needles and syringes in public and private hospitals
and clinics,
(iii) Free distribution of condoms
(iv) Controlling drug abuse
(v) Advocating safe sex
(vi) Promoting regular check-ups for HIV in susceptible populations.
VI. DRUGS AND ALCOHOL ABUSE

YA

• Different Types of Drugs:

O

Example

G

Source

Used as

Opioids
Heroin (smack)

By acetylation
of morphine,
extracted from the
latex of Papaver
somniferum
Snorting and
injection

Cannabinoids
Marijuana, Hashish,
Charas, Ganja
Inflorescences of
the Cannabis sativa

Inhalation and oral
ingestion

Cocaine
Coca alkaloid or
cocaine.
Coca plant
Erythroxylum
coca, Atropa
belladonna,
Datura
Snorting
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Barbiturates
Morphine
Papaver
somniferum

Pills and liquid
form
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Interferes with
transport of
dopamine neurotransmitter,
stimulating action
on central nervous
system, produces a
sense of euphoria
and increased
energy. Excessive
dosage causes
hallucinations.
Diacetylmorphine, Aromatic oxygenated Methyl ester of
a white, odourless, hydrocarbons, do not benzoylecgonine
bitter crystalline
contain nitrogen.
compound.

Used as
medicines to
help patients
cope with
mental illnesses,
depression,
insomnia.

AS

Benzylisoquinoline alkaloid

PR

AK

Chemical
nature/
structure

Interacts with
cannabinoid
receptors in
brain, affects
cardiovascular
system.

HA

Bind to specific
opioid receptors
in central nervous
system and
gastrointestinal
tract, heroin is a
depressant and
slows down body
functions.

N

Function
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Reason of Drug Addiction
• Addiction is a psychological attachment to certain effects such as euphoria and a temporary feeling
of well-being associated with drugs and alcohol.
• Curiosity, feeling of adventure and excitement, and experimentation, encourage youngsters towards
drugs and alcohol.
• Stress, pressures to excel in academics or examinations motivates youngsters to try alcohol and
drugs.
• The perception that to smoke, or use of drugs makes them cool or progressive. Different media
such as television, movies, newspapers, internet promote this perception.
• Unstable or unsupportive family structures and peer pressure is also the major cause of addiction
in youngsters.
• Repeated use of drugs, increases tolerance level of the receptors in the body. Hence, receptors
respond only to higher doses of drugs or alcohol, resulting in greater intake and addiction.
Prevention and Control of Drug Abuse
• Avoiding undue peer pressure.
• Taking education and counselling.
• Seeking help from parents and peers.
• Looking for danger signs.
• Seeking professional and medical help.

Question Bank

A. Multiple Choice Questions
1. Malignant tertian malaria is caused by
(a) Plasmodium vivax
(c) Plasmodium malariae
22

[1 Mark]
(b) Plasmodium falciparum
(d) Plasmodium ovale
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2. Match the column I and II.
Column I
A. Filariasis
B. Amoebiasis
C. Pneumonia
D. Ringworm

Column II
1. Haemophilus influenzae
2. Trichophyton
3. W. bancroti
4. Entamoeba histolytica

Select the correct option:
(a) A-1, B-2, C-3, D-4
(c) A-2, B-1, C-3, D-4

HA

3. The infectious agent of Plasmodium that enters into human body is
(a) Trophozoites
(b) Merozoites
(c) Cryptozoites
(c) Metastasis

(d) Epistasis

(d) Elephantiasis

AK

5. Which of the following is a type of autoimmune disease?
(a) Amoebiasis
(b) Rheumatoid arthritis (c) Ascariasis

(d) Sporozoites

AS

4. Cancer cells do not show
(a) Contact initiation (b) Contact inhibition

N

(b) A-3, B-2, C-1, D-4
(d) A-3, B-4, C-1, D-2

PR

6. During HIV infection, the first cell which is attacked by HIV virus is
(a) TH cell
(b) TM cell
(c) CD4 cell

(d) Both (a) and (c)
(d) All of these

8. Which of the following immunoglobulins is found in colostrum?
(a) IgG
(b) IgA
(c) IgM

(d) IgD

9. Which of the following immunoglobulins is pentamer in structure?
(a) IgG
(b) IgA
(c) IgM

(d) IgD

HE

RS

7. Which of the following is the secondary lymphoid organs?
(a) Spleen
(b) Lymph nodes
(c) Peyer’s patches

OT

10. Which of the following immunoglobulins is produced during allergic reactions?
(a) IgG
(b) IgA
(c) IgM
(d) IgE

BR

11. Which of the following immunoglobulins can cross placenta and reach to the infants during
pregnancy in humans?
(a) IgG
(b) IgA
(c) IgM
(d) IgD
(d) Klinefelter

13. Metastasis is mostly associated with
(a) Benign tumour
(b) Malignant tumour

(c) AIDS

(d) Proto oncogenes

14. Mast cells secrete
(a) Dopamine

(c) Histamine

(d) Serotonin

YA

L

12. Enzyme-linked immuno-sorbent assay (ELISA) is used for detecting
(a) AIDS
(b) Cancer
(c) Alzheimer

(b) Acetylcholine

(d) Charas

16. Which of the following may cause hallucinations, if taken in excess?
(a) Cocaine
(b) Charas
(c) Ganja

(d) Smack

17. Coca alkaloid or cocaine is obtained from
(a) Erythroxylum coca (b) Atropa belladonna

(d) Cannabis sativa

G

O

15. Which of the following is chemically a diacetylmorphine?
(a) Smack
(b) Marijuana
(c) Hashish

(c) Datura

18. Which of the following gas increases in concentration during smoking?
(a) Carbon monoxide (b) Carbon dioxide
(c) Nitrous oxide
Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination
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19. AIDS viruses are
(a) Retroviruses

(b) Reo viruses

(c) Rhinoviruses

(d) Rhodoviruses

20. Reverse transcriptase is responsible for formation of
(a) RNA from DNA (b) RNA from RNA
(c) DNA from RNA

(d) DNA from DNA

21. Graft rejection is the feature of
(a) T-lymphocytes
(b) B-lymphocytes

(d) T-memory cells

(c) T-helper cells

ANsWErs
5. (b)
6. (d)
15. (a) 16. (a)
25. (b)

RS

4. (b)
14. (c)
24. (a)

(c) TB

7. (d)
17. (a)

(d) AIDS
8. (b)
18. (a)

9. (c)
19. (a)

HE

3. (d)
13. (b)
23. (a)

PR

(b) Ascariasis-Wuchereria
(d) Pneumonia-Entamoeba

25. Widal test is performed for diagnosis of
(a) Cancer
(b) Typhoid
1. (b) 2. (d)
11. (a) 12. (a)
21. (c) 22. (d)

AS

24. Select the correct match.
(a) Ringworm-Trichophyton
(c) Tuberculosis-Salmonella

(d) Flowers and buds

AK

23. Which part of poppy plants is used to obtain heroin?
(a) Latex
(b) Roots
(c) Stems

HA

N

22. Select the correct statement.
(a) Ringworms are usually acquired from soil
(b) Ruptured RBCs release, haemozoin, which causes chill and high fever recurring every three to
four days.
(c) Rhinoviruses infect the nose and respiratory passage but not the lungs.
(d) All the above

OT

B. Very Short Answer Type Questions
1. What is the source of infection by Salmonella typhi in human beings?

10. (d)
20. (c)

[1 Mark]

Ans. Contaminated food and water is the main cause of infection by Salmonella typhi in human beings.

BR

2. Give an example of disease caused by Rhinovirus.
Ans. In humans, Rhinovirus causes one of the most infectious diseases such as common cold.
3. Name the different species of Plasmodium that cause malaria in human beings.

L

Ans. Different species of Plasmodium are: P. vivax, P. malariae, P. ovale and P. falciparum.

YA

4. What is heamozoin?

O

Ans. Haemozoin is a toxic substance released by ruptured RBCs in case of infection by Plasmodium
in human beings.
5. List some symptoms of amoebic dysentery in human beings.

G

Ans. Symptoms of amoebic dysentery include constipation, abdominal pain and cramps, stools with
excess mucous and blood clots.
6. Write the carriers of the pathogens of following diseases (i) Amoebic dysentery (ii) Malaria.
Ans. (i) Amoebic Dysentery – Houseflies
(ii) Malaria – female Anopheles mosquito
7. Name some symptoms of ringworm infections in humans.
Ans. Dry scaly lesions on various parts of the body such as skin, nails and scalp are the main symptoms
of ringworm infections.
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8. How will you maintain the hygiene at your personal level to keep yourself safe from infectious
diseases?
Ans. Personal hygiene includes keeping the body clean, consumption of clean drinking water, fresh
food, vegetables and fruits.
9. What is the importance of Gambusia fish?
Ans. In ponds, Gambusia fish feed on mosquito larvae and help in controlling the vectors of malarial
disease.

N

10. Which gland in human body is large sized at the time of birth but reduces in size with ageing?

HA

Ans. Thymus gland.
11. Define immunity.

AS

Ans. The ability of the host to fight the disease-causing organisms, conferred by the immune system
is called immunity.
12. Name the causal organism for ringworm.
13. How many types of antibodies are produced in our body?

AK

Ans. Microsporum, Trichophyton and Epidermophyton are some species of fungi responsible for ringworm.

14. Name an infectious and a non-infectious disease.

PR

Ans. Different types of antibodies produced in our body are IgA, IgD, IgG, IgM and IgE.
Ans. Ringworm is an infectious disease and cancer is a non-infectious disease.

RS

15. Name some primary lymphoid organs of human body.

Ans. Primary lymphoid organs are bone marrow and thymus.

16. Name a compound formed by acetylation of morphine and used as drugs

HE

Ans. Heroin is formed by acetylation of morphine.
17. Define MALT.

OT

Ans. The lymphoid tissue located within the lining of the major tracts (respiratory, digestive and
urogenital tracts) is called mucosa associated lymphoid tissue (MALT).
18. What is proto-oncogenes?

BR

Ans. Proto oncogene or cellular oncogenes (c-onc) are found in normal cells which are activated under
certain circumstances, and result in the transformation to oncogenic cells.
19. What are α-interferons?

YA

L

Ans. α-interferons are biological response modifiers which activate the immune system of cancer patients
and aids in destroying the tumour.

20. Name the plant and the part used to produce different variants of cannabinoids?

G

O

Ans. Cannabis sativa is the source of different forms of cannabinoids. The inflorescences of the plant,
and flower tops, leaves and the resin of cannabis plant are used in various combinations to produce
marijuana, hashish, charas and ganja.
21. Some pathogens and diseases caused by them are given below. Which pair is not correctly matched
and why?
(a) Wuchereria- Filariasis
(b) Microsporum- Ringworm
(c) Salmonella - Common Cold
(d) Plasmodium - Malaria

Ans. Salmonella- Common cold is not a matching pair. The common cold is caused by a virus, whereas
Salmonella, a bacterium, causes infection of the intestinal tract of the human body results in typhoid.
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C. Short Answer Type Questions I
1. Discuss the function of lymph nodes in our immune response.

[2 Marks]

Ans. Lymph nodes function as the site where the lymphocytes and the antigens interact with each other.
The immune system becomes alert once the microorganisms enter the lymph nodes resulting in
the activation of the lymphocytes present there.

HA

N

2. List two properties of tumour cells that differentiate them from normal cells.
Ans. The two properties of tumour cells that distinguish them from the normal cells are:
(i) The tumour c e lls undergo uncontrolled cell division, proliferation and without any cell
differentiation.
(ii) The cells lose the property of contact inhibition, and have the ability to invade other tissues. This
is called metastasis.

BR

OT

HE

RS

PR

AK

AS

3. What are autoimmune diseases? Give example.
Ans. In an autoimmune disease the immune system of the body becomes disturbed and starts attacking
the own healthy cells of the body. Immune response is based on the memory cells and on the
ability to differentiate between self-cells and foreign organisms. Sometimes due to genetic and other
unknown reasons, the body attacks self-cells. For example, Rheumatoid arthritis and Myasthenia gravis.
4. (i) What is a retrovirus?
(ii) What is reverse transcriptase?
Ans. (i) Retrovirus is a type of RNA virus which inserts a copy of its RNA genome into the DNA of the
host cell in order to replicate.
(ii) Reverse transcriptase is an enzyme that uses RNA genome as a template to viral DNA. This
enzyme is able to synthesise a double helix DNA once the RNA has been reverse transcribed.
5. (i) Name the vector of the disease Chikungunya in our country.
(ii) Name the pathogen which causes malignant malaria.
Ans. (i) Aedes mosquitoes.
(ii) Plasmodium falciparum.
6. (i) Name the target cells once the HIV enters the human body.
(ii) Expand the term ELISA.
Ans. (i) HIV infects T-helper cells in the body’s immune system.
(ii) ELISA : Enzyme Linked Immuno-Sorbent Assay

YA

L

7. Discuss the role of histamine in inflammatory response?
Ans. Histamines are released from mast cells. They function as an allergy-mediator which dilates
the blood vessels. Some drugs such as antihistamine steroids and adrenaline reduce the allergic
reactions in human body.
8. In context of human immune system, define MALT.

O

Ans. The lymphoid tissues are also located within the lining of the major tracts i.e. respiratory, digestive
and urogenital tracts. These are called mucosa associated lymphoid tissue (MALT).
9. What is cell-mediated immunity?

G

Ans. The cell mediated immune response does not involve antibodies. Rather, cell-mediated immunity
is the function of T lymphocytes.
10. What are the causes of drug abuse in humans?
Ans. Causes of drug abuse in humans are –
(a) Curiosity
(c) Excitement
(e) Stress or pressure to excel in examination
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11. Name the primary and secondary lymphoid organs in the human body.
Ans. Primary lymphoid organs – Bone marrow and thymus.
Secondary lymphoid organs – Spleen, lymph nodes, tonsils, peyer's patches
12. (i) What are the symptoms of ringworms in human beings.
(ii) Name some species of ringworm.

AK

AS

HA

N

Ans. (i) The symptoms of ringworms are appearance of dry, scaly lesions on various parts of the body such
as skin, nails and scalp are the main symptoms of the disease. These lesions are accompanied by
intense itching.
(ii) Many fungi of genera Microsporum, Trichophyton and Epidermophyton are responsible for
ringworms in humans.
13. Expand the terms:
(a) AIDS
(b) NACO
(c) HIV
Ans. (a) AIDS – Acquired Immuno Deficiency Syndrome
(b) NACO – National AIDS Control Organization
(c) HIV – Human Immuno Deficiency Virus
14. Where are B-cells and T-cells formed? How do they differ from each other?

PR

Ans. B-cells and T-cells are formed in bone marrow. B-cells produce antibodies, however, T-cells do
not produce antibodies. Rather, they help B-cells to produce antibodies.

RS

15. Name the body part and the host in which following events takes place in life cycle of Plasmodium.
(a) Fertilization
(b) Development of gametophyte
(c) Release of sporozoites
(d) Asexual Reproduction
Ans. (a) In the gut of female Anopheles.
(b) In RBCs of human body
(c) Salivary gland of female Anopheles.
(d) Liver cells of human beings.

HE

16. Differentiate between benign and malignant tumours.

Ans. The differences between benign and malignant tumours are

OT

YA

(iii)
(iv)

BR

(ii)

L

(i)

Benign Tumour
It remains confined to the place of
origin or affected organ.
It causes less harm to the tissues and
body
Tumour growth rate is low.
Benign tumour is not fatal to the
affected person.

Malignant Tumour
Malignant tumour invades neighbouring tissues
and spread all over the body.
It causes more damage to the tissues and the body.
Tumour growth rate is very much high.
Malignant tumour is always fatal to the affected
person.

17. Why does an AIDS patient suffer from many infections?

G

O

Ans. Due to decrease in the number of helper T-lymphocytes, the HIV infected person starts suffering
from many infections that could have been otherwise overcome such as those due to bacteria
especially Mycobacterium, viruses, fungi and even parasites like Toxoplasma. The patient becomes
so immuno-deficient that they are not able to protect themselves against these infections.
18. What are allergens? How do they function inside the human body?

Ans. The allergens such as dust, pollen grains, etc. cause the hypersensitive reaction of the immune
system. When the person is exposed to any allergen for the first time, no allergic reaction occurs.
However, repeated exposure to allergens cause the allergic reactions. Allergy is due to the release of
chemicals like histamine and serotonin from the mast cells. It results in the release of Histamines
which leads to the inflammatory response. Hence, allergens are mild antigens.
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B

C

OT

HE

RS

PR

AK

AS

HA

N

19. What measures should be taken to prevent water-borne diseases?
Ans. Water borne diseases can be prevented by –
(a) Oral rehydration (b) Health education
(c) Ensure the cleanliness of reservoirs
(d) Immunization
(e) General hygiene
(f) Drink only purified clean water
20. Differentiate between communicable and non–communicable diseases?
Ans. Communicable diseases are caused by biological organisms. These can spread from one person
to another through air, water or physical contact.
Non-communicable diseases affect only a single person and it is confined to that person only.
It does not easily spread from one person to another.
21. The structure of an immunoglobulin is shown below. Observe it carefully and answer the following
questions.
(i) Name the parts A, B and C.
(ii) Which cells produce immunoglobulin in blood?
(iii) List the different types of these molecules in blood.

BR

Ans. (i) A-Antigen binding site, B-Light chain, C – Heavy chain
(ii) B-lymphocytes
(iii) IgA, IgD, IgG, IgE, IgM
[3 Marks]

YA

L

D. Short Answer Type Questions II
1. Differentiate between active and passive immunity?
Ans. Differences between active and passive immunity:
Active Immunity

(i) In active immunity antibodies are
produced by body cells in response to
antigens.

(i) Antibodies are developed in other organisms
in response to the deliberate infection of
antigen.

(ii) It takes time to develop immunity.

(ii) It is used when the immune response has
to be faster.

(iii) It remains for a longer period.

(iii) It remains for a shorter period.

O
G

Passive Immunity

2. How does the transmission of the following diseases take place?
(a) Amoebiasis
(b) Malaria
(c) Ascariasis
(d) Pneumonia
Ans. (a) Amoebiasis : It is usually transmitted by ingesting contaminated water or food by amoebic cysts.
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G

O

YA

L

BR

OT

HE

RS

PR

AK

AS

HA

N

(b) Malaria : It is transmitted from one person to another by the mosquito, female Anopheles. The
mosquito collects the parasite with the blood when it bites an infected person. When this mosquito
bites another healthy person, the malarial parasites are transferred into the blood with the saliva,
which the mosquito injects before sucking up blood to prevent its clotting.
(c) Ascariasis : It is transmitted through water, vegetables, fruits, etc. contaminated with the eggs of
the Ascaris.
(d) Pneumonia : Spreads by coughing and sneezing, and by sharing used utensils of an infected person.
3. Explain the different methods of cancer treatment in human beings.
Ans. The treatment of cancer involves
(i) Surgery: Surgical removal of tumour.
(ii) Chemotherapy: Treatment with drugs that can destroy cancer cells.
(iii) Immunotherapy: Use of interferons, interleukin, vaccines to generate non-specific defence
mechanism.
(iv) Radiation therapy: X-ray therapy or radiotherapy, use of ionizing radiations to kill cancer cells.
(v) Hormonal suppression: Providing or blocking certain hormones.
4. Name some programmes started by WHO to prevent spread of HIV infection across the globe?
Ans. WHO has started a number of programmes to prevent the spreading of HIV infection. For example,
(i) Collecting blood (from blood banks) safe from HIV.
(ii) Ensuring the use of only disposable needles and syringes in public and private hospitals and clinics.
(iii) Free distribution of condoms.
(iv) Controlling drug abuse.
(v) Advocating safe sex.
(vi) Promoting regular check-ups for HIV in susceptible populations.
5. What is innate immunity? Name different types of barriers which protect the human body from
the entry of the foreign organisms.
Ans. The immunity present at the time of birth is known as innate immunity. It is non-specific type of
defense that is present at the time of birth.
(i) Physical Barriers: Skin, mucous-coated epithelium, respiratory, digestive and urogenital tract.
(ii) Physiological Barriers: Acid in stomach, lysozyme in saliva, tears, and sweat etc.
(iii) Cellular Barrier: Macrophages, neutrophils, monocytes and natural killer lymphocytes..
(iv) Cytokine Barriers: Interferons produced by viral infected cells, protect the non-infected cells
from further viral infection.
6. (i) Draw a well-labelled diagram of an antibody.
(ii) Discuss the role of IgA, and IgE antibodies in the human body.
Ans. (i)

Structure of an antibody
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(ii) • IgA antibodies are found in colostrum secreted by mother during the initial days of
lactation. It protects the infant against many diseases.
• IgE antibodies are produced during allergic reactions in response to allergens such as
dust, pollens, animal dander etc.
7. Give the causative organism, mode of transfer and a main symptom of the following diseases:
(a) Ascariasis
(b) Filariasis
(c) Common cold
Causative
organism

(a) Ascariasis Ascaris

Symptom

Through contaminated Severe abdominal pain and vomiting.
water and food.

Wuchereria Through mosquito bite. Lymphatic vessels of lower limbs affected.

AS

(b) Filariasis

Mode of Transfer

N

Diseases

HA

Ans.

(c) C o m m o n Rhinovirus Droplets from sneezing Affects nose and respiratory passage,
cold
of infected persons.
sore throat.

HE

RS

PR

AK

8. Shrishti observed some youngsters are consuming cannabinoids from some vials.
(a) Should she report to some authorities?
(b) Name the plant from which this chemical (drug) is obtained.
(c) List the bad effects of this drug on the human body.
Ans. (a) Yes, Shrishti should report to the authorities. It is because Cannabinoids are a type of drug and
their use by sportsmen is illegal and harmful. It is a serious matter and must not be left unnoticed.
(b) Plant Cannabis sativa.
(c) Such chemicals affect our cardiovascular systems and raise the blood sugar level.

YA

L

BR

OT

9. Whenever a road accident victim is taken to the hospital, the doctor immediately gives him an
injection. This injection protects the victim against a deadly disease especially when the injuries
are bleeding, cuts and abrasions.
(a) Write what do the doctor inject into the patient's body.
(b) How do you think this injection would protect the patient against the disease?
(c) Name the disease against which this injection was given and the kind of immunity it provides.
Ans. (a) Doctor injects antitoxins of tetanus.
(b) Preformed antibodies are directly injected into the blood for quick response to neutralise the
pathogens.
(c) Tetanus disease. The kind of immunity it provides is passive immunity.

G

O

10. State the reason for the following:
(a) Persistent use of corticosteroids is harmful.
(b) After consuming alcohol, one should avoid driving.
(c) Neutrophils and macrophages are called soldiers and scavengers of the animal body.
Ans. (a) Persistent use of corticosteroids is harmful because it may cause osteoporosis.
(b) Consumption of alcohol brings blurred vision, slows down the nervous response of body, impairs
judgement and reduces coordination of limb muscles. Hence, one should avoid driving after intake
of alcohol.
(c) Neutrophils and macrophages dispose off microbes and dead cells of the bodies by feeding on
them. Hence, they are called the soldiers and scavengers of the animal body.
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11. Differentiate between cancer cells and normal body cells.
Ans. Differences between cancer cells and normal body cells.

(v)
(vi)

N

(iv)

Normal body cells
They undergo differentiation.
Cell divisions are regulated.
These cells require extracellular growth
factors.
Cells remain adhered to one another.

HA

(i)
(ii)
(iii)

Cancer cells
They do not undergo differentiation.
Cancer cells undergo uncontrolled divisions.
These cells do not require extracellular growth
factors.
Cells do not remain adhered but spread to
other organs also.
Cell death is inhibited.
These tend to form tumours.

These cells have finite life span.
Tumours are not formed.

HE

E. Case Study Based Questions

RS

PR

AK

AS

12. Shikha is a patient of some ailment.
(a) If she is advised an anti-retroviral drug, name the possible infection she is likely to be suffering
from. Name the causal organism of the infection.
(b) How do vaccines prevent subsequent microbial infection by the same pathogen?
(c) Many microbial pathogens enter the gut of human along with food. Name the physiological barrier
that protects the body from such pathogens.
Ans. (a) Shikha is infected with HIV-AIDS. This disease is caused by Human Immuno deficiency Virus (HIV).
(b) The vaccines prevent microbial infections by initiating the production of antibodies against these
infections to neutralise them. Vaccines also generate memory B and T-cells that recognise the
pathogen quickly on subsequent exposure.
(c) The Hydrochloric acid present in gastric juice which is secreted by the stomach, and the saliva in
the buccal cavity are some physiological barriers that protect the body from pathogens.

YA

L

BR

OT

Read the following passage and answer the questions.
Case 1.
There are a number of conditions caused by hypersensitivity of the immune system to various typically
harmless substances present in the environment. The immune system reacts to a foreign substance. Some
antibodies are produced during by hypersensitivity reactions.
Symptoms of these hypersensitivity reactions are also shown by the affected person such as allergic
reactions include sneezing, running nose, watery eyes, and difficulty in breathing. Due to the production
of certain chemicals from specialised cells in the body allergies are caused. Some drugs are taken to
reduce the symptoms of allergy.
(i) Hypersensitivity reactions in humans in the above para may be
(a) Allergy
(b) Nutrient deficiency
(c) Infectious diseases
(d) A kind of any genetic disorder
(d) All of these

(iii) The chemical released during hypersensitivity reactions is/are
(a) Histamine
(b) Serotonin
(c) Both (a) and (b)

(d) None of these

G

O

(ii) The hypersensitivity reactions are caused due to
(a) Allergens
(b) Pollens
(c) Mites

(iv) Which of the following cells release the chemicals mentioned in the given para?
(a) B-Lymphocytes (b) T-Lymphocytes
(c) T-helper cells
(d) Mast cells
(v) The symptom(s) of given hypersensitivity reactions is/are
(a) Sneezing
(b) Running nose
(c) Red watery eyes
Ans. (i) (a)
(ii) (d)
(iii) (c)
(iv) (d)
Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination
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AS

HA

N

Case 2.
Secondary lymphoid organs include spleen, lymph nodes, tonsils, Peyer's patches of small intestine and
appendix. Secondary lymphoid organs are the sites for the interaction of lymphocytes with the antigen
and consequently their proliferation to become effector cells.
'A' is the main lymphoid organ where 'X-cells' are produced with RBCs. B is a lobed organ situated
beneath the sternum near the heart. Thymus is quite large in size at the time of birth but keeps on
reducing with age. At puberty, it reduces to a very small size. It is the site for the development and
maturation of T-lymphocytes.
'Y' is a large, bean-shaped organ having white pulp and red pulp, It mainly consists of lymphocytes,
phagocytes and is also a reservoir of erythrocytes. It acts as a filter of blood as it traps blood-born
microorganisms.
Lymph nodes are small, solid structures located at specific sites along the lymphatic system. 'Z' that
happen to enter in the lymph and tissue fluid activate the lymphocytes present inside the lymph nodes
leading to the immune response.
(i) The organs “A” and “B” respectively are
(a) Heart, Lungs
(c) Peyer's patches, Thymus

AK

(c) TH cells

(d) None of these

(c) Serotonin

(d) Histamine

RS

(iii) The substance “Z” in the above para is
(a) Antigen
(b) Antibodies

PR

(ii) The “X cells” in the above para is
(a) Lymphocytes
(b) Mast cells

(b) Bone marrow, Thymus
(d) Spleen, Tonsils

(iv) The organ Y in the given para may be
(a) Spleen
(b) Bone marrow

(c) Thymus

(d) None of these

OT

HE

(v) The organ mentioned whose size decreases till a particular phase of life is
(a) Bone marrow
(b) Spleen
(c) Thymus
(d) Peyer's patches
Ans. (i) b
(ii) a
(iii) a
(iv) a
(v) c
F. Assertion-Reason Type Questions

BR

Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.

L

(b) Both A and R are true but R is not the correct explanation of A.

YA

(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : In lymphoid organs origin, maturation and proliferation of lymphocytes occur.

O

Reason (R) : Spleen is the primary lymphoid organ.

G

2. Assertion (A) : Plasmodium is a protozoan organism.
Reason (R) : It causes amoebiasis in humans.

3. Assertion (A) : Plasmodium enters the human body as merozoites.
Reason (R) : Sporozoites are formed in the RBCs of the human body.
4. Assertion (A) : Ascaris is an intestinal parasite.
Reason (R) : Wuchereria causes elephantiasis and affects lymphatic vessels of limbs in humans.
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5. Assertion (A) : Some deadly diseases such as small pox have been completely eradicated.
Reason (R) : Vaccines and immunisation have facilitated to achieve this target.
6. Assertion (A) : Interferons are produced from viruses.
Reason (R) : Interferons are proteins.
7. Assertion (A) : In humans, the primary immune response is of very high intensity.
Reason (R) : The primary immune responses are carried out by B-lymphocytes and T-lymphocytes.

N

8. Assertion (A) : Humoral immune response is performed by various antibodies in the human body.

HA

Reason (R) : B cells T cells are responsible for cell-mediated immunity
9. Assertion (A) : Colostrum contains IgA antibodies.

Reason (R) : Foetus receives antibodies IgG from their mother through the placenta.

AS

10. Assertion (A) : IgE antibodies are produced in response to allergies in humans.

2. (c)

3. (c)

4. (b)

7. (d)

8. (c)

9. (b)

10. (b)

G

O

YA

L

BR

OT

HE

RS

PR

1. (c)

ANsWErs
5. (a)
6. (d)

AK

Reason (R) : Allergic reaction is because of release of histamine and serotonin from the mast cells.
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summAry
I. ANIMAL HUSBANDRY
A. Agricultural practice of breeding and raising livestock.

HA

N

Strategies for Enhancement in
Food Production

AS

B. Animal husbandry deals with the care and breeding of livestock like buffaloes, cows, pigs, horses,
cattle, sheep, camel, goats etc.

AK

C. It includes poultry farming and fisheries.

D. Fisheries include rearing, catching, selling, etc., of fish, molluscs (shell-fish) and crustaceans
(prawns, crabs, etc.)
A. Management of Farm and Farm Animals

PR

E. More than 70% of livestock population of the livestock live in India and China.

G

O

YA

L

BR

OT

HE

RS

A professional approach of farm management has increased the food production many folds. Some
of the management procedures applied in various livestock are as follows:
(i) Dairy Farm Management
Dairying is the management of animals for their milk and its product for human
consumption. In dairy farm management, we deal with processes and systems that increase
yield and improve quality of milk.
(a) Selection of good breeds having high yielding potential, combined with resistance
to diseases is very important.
(b) Cattle have to be housed well, should have proper water and be maintained disease
free.
(c) The feeding of cattle should be carried out in a scientific manner (quality and quantity
of fodder).
(d) Strict cleanliness and hygiene are important while milking, storage and transporting
the milk and its products.
(ii) Poultry Farm Management
Poultry Farm Management- poultry is the class of domesticated birds used for food or for
their eggs. It mainly includes chicken and ducks and with turkey and geese. Important
components of poultry farm management include:
(a) Selection of disease free and suitable breeds.
(b) Proper and safe farm condition.
(c) Proper feed and water
(d) Hygiene and health care

B. Animal Breeding
• It aims at increasing yields of animals and improving the desirable qualities of the product.
• A breed is a group of animals related by descent and similar in most of characters like
general appearance, features, size, configuration etc.
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• There are two kinds of breeding
(i) Inbreeding : Breeding between animals of same breeds.
(ii) Outbreeding : Crosses between different breeds.

Out-crossing

Outbreeding .
(Between different breeds)

AS

Inbreeding
(Between same breeds)

HA

N

(i) Inbreeding
• Inbreeding depression: continued inbreeding reduces fertility and even productivity. This
is called Inbreeding Depression. Whenever this becomes a problem, selected animals of
the breeding population should be mated with unrelated superior animals of the same
breed. This usually helps restore fertility and yield.
Breeding

Interspecific hybridisation

AK

Cross-breeding

YA

L

BR

OT

HE

RS

PR

(ii) Out-breeding
Out-breeding is the breeding of unrelated animals, which may be between individuals of same
breed but, having no common ancestors or between different breeds (cross breeding) or different
species (interspecific hybridisation).
(a) Out-crossing: Mating of animals within the same breed but having no common ancestors
on either side of their pedigree up to 4-6 generation. The offspring are called out-cross.
(b) Cross breeding: Superior male of one breed are mated with superior female of another
female of another breed. Cross breeding allows the desirable qualities of two breeds to
be combined.
(c) Interspecific hybridisation: Male and female animals of two different species are mated.
The progeny may combine desirable features of both and parents. Ex- mule.
Controlled breeding experiments
These are carried out using artificial insemination. The semen is collected from the male parent
and injected into the reproductive tract of the selected female by the breeder.
Multiple Ovulation Embryo Transfer Technology (MOET)
• It is used to increase the success rate of artificial insemination.
• In this method, a cow is administrated hormones (FSH) to induce follicular maturation
and super ovulation, instead of one egg; they produce 6-8 eggs.
• The fertilized eggs 8-32 cells stages, are recovered non-surgically and transferred to
surrogate mothers.
• The genetic mother is available for another round of super ovulation.

G

O

C. Bee-keeping
• Bee-keeping or apiculture is the maintenance of hives of honeybees for the production
of honey.
• Honey is a food of high nutritive value and also finds use in the indigenous systems of
medicine. It also produces beeswax.
• The most common species of honey bee is Apis indica :
• The following points are important for successful bee-keeping.
(a) Knowledge of the nature and habits of bees
(b) Selection of suitable location for keeping the beehives
(c) Catching and hiving of swarms
(d) Management of beehives during different seasons
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(e) Handling and collection of honey and of beeswax.
(f) Keeping beehives in crop fields during flowering period increases pollination
efficiency and improves the yield.

AS

Aquaculture
It is a process of growing any aquatic animals
and selling them for commercial purposes.

AK

It involves feeding, harvesting and many
other processes. The most popular one’s grown
under controlled environments are shrimps,
crab, fish, lobster and few others.

PR

Pisciculture
(i) It is a process of growing fish and
selling it or using its products for
domestic or commercial use.
(ii) Fish can be grown both in salt water
or fresh water.

HA

N

D. Fisheries
• Fishery is an industry devoted to catching, processing or selling of fish, shellfish or other
aquatic animals.
• Fresh water fishes which are very common include catla, rohu and common carp. Common
marine fishes are Hilsa, sardines, mackerel and pomfrets.
• Different techniques have been applied to increase production like aquaculture and
pisciculture. Blue Revolution is implemented to increase fish production.
Difference between Pisciculture and Aquaculture

G

O

YA

L

BR

OT

HE

RS

II. PLANT BREEDING
• Plant breeding is the purposeful manipulation of plant species in order to create desired plant
species in order to create desired plant types that are better suited for cultivation, give better yields
and are disease resistant.
• Classical plant breeding involves crossing or hybridisation of pure lines, followed by artificial
selection to produce plants with desirable traits of higher yield, nutrition and resistance to disease.
• The main steps in plant breeding are:
(i) Collection of variability is the collection and preservation of all the different wild
varieties, species and relatives of the cultivated species. The entire collection having all
the diverse alleles for all genes in a given crop is called germplasm collection.
(ii) Evaluation and selection of parents is the identification of plants with desirable
combination of characters. The selected plants are multiplied and used in the process of
hybridisation.
(iii) Cross hybridization is performed among the selected parents to obtain desired crop
characters. For example, high protein quality of one parent may need to be combined
with disease resistance from another parent. This is possible by cross hybridising the two
parents to produce hybrids that genetically combine the desired characters in one plant.
(iv) Selection and testing of superior recombinants: The selection process is crucial to the
success of the breeding objective and requires careful scientific evaluation of the progeny.
This step yields plants that are superior to both of the parents.
(v) Testing, releasing and commercialization of new cultivars: The newly selected lines
are evaluated for their yield and other agronomic traits of quality, disease resistance, etc.
• Wheat and Rice: Production of wheat and rice increased tremendously between 1960-2000 due
to introduction of semi-dwarf varieties of rice and wheat.
In 1963, several varieties such as Sonalika and Kalyan Sona, which were high yielding and disease
resistant were introduced all over the wheat growing field of India.
Semi-dwarf rice varieties were derived from IR-8, and Taichung Native-1 were introduced in
1966. Later better-yielding semi-dwarf varieties Jaya and Ratna were developed in India.
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Variety

Resistance to diseases
Himgiri
Leaf and stripe rust, hill bunt
Pusa swarnim (Karan rai)
While rust
Pusa Shubhra, Pusa Snowball K-1 Black rot and Curl blight black rot
Pusa Komal
Bacterial bright
Pusa Sadabahar
Chilly mosaic virus, Tabacco mosaic
virus and Leaf curl
• Mutation is the process by which genetic variations are created through changes in the
base sequence within genes resulting in the creation of a new character or trait not found
in the parental types. It is done by using mutants like chemicals or radiations. This process
is called mutation breeding. e.g
(i) Mung bean resistance to yellow mosaic virus and powdery mildew were induced by
mutation.
(ii) Resistance to yellow mosaic virus in bhindi (Abelmoschus esculentus) was transferred
from a wild species and resulted in a new variety of A. esculentus called Parbhani kranti.

BR

OT

HE

RS

PR

Crop
Wheat
Brassica
Cauliflower
Cowpea
Chilli

AK

AS

HA

N

• Sugar cane : Saccharum barberi and Saccharum officinarum were crossed to get the desirable
qualities of high yield, thick stems, high sugar and ability to grow in the sugar cane areas of
north India.
• Millets : Hybrid maize, jowar and bajraare developed in India. These varieties are high
yielding and resistant to water stress.
Plant Breeding for Disease Resistance
Several fungal, bacterial and viral pathogens affect the yield and quality of plant products.
To minimize this loss disease resistant varieties were developed. Breeding is carried out
by conventional method or by mutation breeding.
Steps for breeding disease resistant plants:
(i) Selection of genome with disease resistant traits
(ii) Mating of the selected parents
(iii) Selection of superior hybrids
(iv) Testing of the hybrid for superior variety
(v) Release of the new variety
• Some crop varieties bred by hybridisation and selection for disease resistance to fungi,
bacterial and viral disease are released-

G

O

YA

L

Plant Breeding for Developing Resistance to Insect Pests
• Crop plant and crop products are destructed by insects and pests on large scale. To Prevent
this loss, new resistant varieties are developed.
• Steps for breeding disease resistant plants:
(i) Selection of genome with disease resistant traits
(ii) Mating of the selected parents
(iii) Selection of superior hybrids
(iv) Testing of the hybrid for superior variety
(v) Release of the new variety
Some resistant varieties of crops
Crop
Brassica (rapeseed mustard)
Flat bean
Okra (Bhindi)

Variety
Pusa Gaurav
Pusa Sem 2, Pusa Sem 3
Pusa Sawani Pusa A-4
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HA

N

Bio-fortification
• Breeding crops with higher levels of vitamins and minerals, or higher protein and healthier
fats. Breeding for improved nutritional qualities have following objectives of improving
(i) Protein content and quality.
(ii) Oil content and quality
(iii) Vitamin content
(iv) Micronutrient and mineral content
• Atlas 66, having a high protein content, has been used as a donor for improving
cultivated wheat.
• IARI, New Delhi have released many varieties of vegetables crops rich in vitamins and
minerals like vitamin A enriched carrot, spinach and pumpkin and vitamin C enriched
bitter guard, bathua (Chenopodium), mustard, iron and calcium enriched spinach and
bathua; and protein enriched beans- broad, lablab, French and garden peas.

PR

AK

AS

Single Cell Protein (SCP)
• Alternate source of protein for animal and human nutrition. Microbes are grown on
industrial scale as a source of good protien.
• Microbes like Spirulina can be grown easily on materials like waste water from potato
processing plants having starch, molasses, animal manure and even sewage to produce large
quantities and can serve as food rich in protein, minerals, fats, carbohydrates and vitamins.
• Methylophilus methylotrophus has high rate of biomass production and growth, it can be
expected to produce 25 tons of protein by 250 g of microorganism.

BR

OT

HE

RS

III. TISSUE CULTURE
• The capacity to generate whole plants form any cell/explant is called totipotency. Thousands of
plants can be produced from explants in short interval of time using suitable nutrient medium,
aseptic condition and use of phytohormones. This method of producing thousands of plant is called
micro propagation.
• Each of these plants will be genetically identical to the original plant from which they were grown,
i.e., they are somaclones. Many important food plants like tomato, banana, apple.
• Meristem Culture: The recovery of healthy plants from diseased plants can be done by meristem
culture. Though the plant is infected with a virus, the meristem (apical and axillary) is free of
virus. Hence, one can remove the meristem and grow it in vitro to obtain virus-free plants.
• Somatic Hybridization : Isolation of single cells from their plants and after digesting their cell
wall fusing the cytoplasms of two different varieties is called somatic hybridization and these
hybrids are called somatic hybrids.
Plasmalemma

Plant cell

Cellulase
+
Pectinate
(A)

Parent A Protoplast

G

O

YA

L

Cell Wall Nucleus
Vacuole

Protoplast

Parent B Protoplast
PEG

Cell Fusion

Nuclear Fusion
(B) Somatic Hybrid cell
Protoplast culture and somatic hybridization
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Question Bank

N

A. Multiple Choice Questions
[1 Mark]
1. In virus-infected plants the meristematic tissues in both apical and axillary buds are free of virus because
(a) The dividing cells are virus resistant
(b) Meristems have antiviral compounds
(c) The cell division of meristems are faster than the rate of viral multiplication
(d) Viruses cannot multiply within meristem cell(s).

(c) Meristem

AS

3. The best explant to raise virus free plant is
(a) Embryo
(b) Roof

HA

2. Continued inbreeding can cause inbreeding depression. Whenever, this becomes problem selected
animals of the breeding population should be mated with
(a) Related superior animals of same breed
(b) Related superior animals of different breed
(c) Unrelated superior animals of same breed
(d) Unrelated superior animals of different breed
(d) Leaf

PR

AK

4. Several South Indian states raise 2-3 crops of rice annually. The agronomic feature that makes
this possible is because of
(a) Shorter rice plant
(b) Better irrigation facilities
(c) Early yielding rice variety
(d) Disease resistant rice variety
5. The scientific procedure through which crop plants are enriched with some desirable nutrients is called
(a) Crop protection
(b) Breeding
(c) Bio-fortification
(d) Bio-remediation

RS

6. Which one of the following is NOT a fungal disease?
(a) Rust of wheat
(b) Red rot of sugarcane (c) Black rot of crucifers (d) Smut of Bajra

HE

7. The term ‘totipotency’ refers to the ability of a
(a) Cell to generate whole plant
(b) Buds to generate whole plant
(c) Seeds to germinate
(d) Stems to generate a whole plant.

OT

8. The agriculture practice of breeding and raising livestock is called
(a) Breeding
(b) Biofortification
(c) Domestication

(d) Animal husbandry

BR

9. Inbreeding is carried out in animal husbandry because it
(a) Improves the breed
(b) Increases vigour
(c) Increases heterozygosity
(d) Increases homozygosity

L

10. Sonalika and Kalyan Sona are crop varieties of
(a) Rice
(b) Wheat
(c) Millet

(d) Tobacco

G

O

YA

11. Given below are a few statements regarding somatic hybridization. Choose the correct statements.
(i) Protoplasts of different cells of the same plant are fused.
(ii) Protoplasts from cells of different species can be fused.
(iii) Treatment of cells with cellulase and pectinase is mandatory.
(iv) The hybrid protoplast contains characters of only one parental protoplast.
(a) (i) and (iii)
(b) (i) and (ii)
(c) (i) and (iv)
(d) (ii) and (iii)

12. Use of certain chemicals and radiation to change the base sequences of genes of crop plants is
called as
(a) Recombinant DNA technology
(b) Transgenic mechanism
(c) Mutation breeding
(d) Gene therapy
13. Consider the following statement:
I. In spite of having more than 70percent of the world livestock population, the contribution of India
and China to the world farm produce is only 25 percent.
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II. The productivity per unit of cattle in these countries is very low.
Select the correct option
(a) Both I and II are true, and II explains I
(c) I is true, but II is false

(b) Both I and II are true, but does not explain I
(d) Both the statements are not true

HA

15. An explant is
(a) Part of the plant
(c) Part of the plant used in tissue culture

N

14. Which one of the following combination would a sugarcane farmer look for in the sugarcane crop?
(a) Thick stem, long internodes, high sugar content and disease resistant
(b) Thick stem, high sugar content and profuse flowering
(c) Thick stem, short internodes, high sugar content, disease resistant
(d) Thick stem, low sugar content, disease resistant.

(b) Dead plant
(d) Part of the plant that expresses a specific gene.

AK

AS

16. A collection of all the alleles of all the genes of a crop plant is called
(a) Germplasm collection
(b) Protoplasm collection
(c) Herbarium
(d) Somaclonal collection

OT

HE

RS

PR

17. Which of the following is the most important factor that would lead to increased milk yield in cattle?
(a) Selection of good breeds
(b) Resistance to diseases
(c) Stringent cleanliness and hygiene.
(d) Provision of ideal environmental conditions to cattle.
18. The biggest constraint of plant breeding is
(a) Availability of desirable gene in the crop and its wild relatives
(b) Infrastructure
(c) Trained manpower
(d) Transfer of genes from unrelated sources
19. Which one of the following products of apiculture is used in cosmetics and polishes?
(a) Honey
(b) Oil
(c) Wax
(d) Royal jelly

YA

L

BR

20. Fungicides and antibiotics are chemicals that
(a) Enhance yield and disease resistance
(b) Kill pathogenic fungi and bacteria, respectively
(c) Kill all pathogenic microbes
(d) Kill pathogenic bacteria and fungi respectively.
21. Micropropagation is
(a) Propagation of microbes in vitro
(b) Propagation of plants in vitro
(c) Propagation of cells in vitro
(d) Growing plants on smaller scale
22. Among the following the number of fresh water fishes is:

O

Catla Rohu, Common Carp, Hilsa, Sardines, Mackerel, Pomfrets
(a) 2
(b) 3
(c) 4

G

23. Protoplast is
(a) Another name for protoplasm
(c) A plant cell without a cell wall

(d) 5

(b) An animal cell
(d) A plant cell

24. There are several species of honeybees which can be reared. Of these the species reared in India is
(a) Apis indica
(b) Apis dorsata
(c) Apis mellifera
(d) None of these
25. Which one of the following is a marine fish?
(a) Rohu
(b) Hilsa
40

(c) Catla

(d) Common Carp
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26. Hisardale is a new breed of
(a) Sheep developed by crossing Bikaneri ewes and Marino rams
(b) Sheep developed by crossing Bikaneri rams and Marino ewes
(c) Goat developed by crossing Bikaneri ewes and Marino rams
(d) Goat developed by crossing Bikaneri rams and Marino ewes
4. (c)
14. (a)
24. (a)

7. (a)
17. (a)

8. (d)
18. (a)

9. (d)
19. (c)

10. (b)
20. (b)

N

3. (c)
13. (a)
23. (c)

HA

1. (c) 2. (c)
11. (d) 12. (c)
21. (b) 22. (b)

ANsWErs
5. (c)
6. (c)
15. (c) 16. (a)
25. (b) 26. (a)

B. Very Short Answer Type Questions
1. What is out-crossing?

[1 Mark]

AS

Ans. The practice of mating of animals within the same breed, but having no common ancestors on
either side of their pedigree up to 4-6 generations.

AK

2. Name one viral disease of cattle.
Ans. Viral disease: foot and mouth disease.

PR

3. What is Hisardale?

Ans. Hisardale is a new breed of sheep developed in Punjab by crossing Bikaneri ewes and Marino rams.
4. Why is the importance of inbreeding?

RS

Ans. Inbreeding is necessary if we want to evolve a pureline in any animal.
5. What is cross-breeding?

HE

Ans. Superior males of one breed are mated with superior females of another breed.
6. How is a somatic hybrid different from a hybrid?

OT

Ans. Isolated protoplasts from two different varieties of plants can be fused to get hybrid protoplasts,
which can be further grown to form a new hybrid plant that is called somatic hybrid.
7. What do you mean by the white revolution?

BR

Ans. Increased production of milk.

8. In animal husbandry, if two closely related animals are mated for a few generations, it results in
loss of fertility and vigour. Why is this so?

YA

L

Ans. The phenomenon being referred to is called ‘Inbreeding Depression’ and results in loss of fertility
and vigour. This happens because the recessive alleles tend to get together and express harmful
effects in the progeny.
9. Give one example of microorganism producing single cell protein.

O

Ans. Spirulina maxima
10. Define inbreeding depression.

G

Ans. Continued close inbreeding generally reduces fertility and as well as productivity. This is called
inbreeding depression.
11. Name one bacterial disease of cattle.
Ans. Bacterial disease: Anthrax
12. Define interspecific hybridization.
Ans. In this method, male and female animals of two different related species are mated.
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13. Name two high-yielding cross-breeds of fowls.
Ans. “B-77” and “HH-260”

HA

15. What is apiculture?
Ans. Apiculture is the maintenance of hives of honeybees for the production of honey.

N

14. In the area of plant breeding, it is important not only to preserve the seeds of the variety being
cultivated, but also to preserve all its wild relatives. Explain with a suitable example.
Ans. In plant breeding, it is important not only to preserve the seeds of the variety being cultivated, but
also to preserve all its wild relatives because several wild relatives of different cultivated species
of plants seem to have certain resistant characters but their yields are very low. Hence, there is
a need to introduce the resistant genes into the high-yielding cultivated varieties.

16. What are the main advantages of cross-breeds of fowls over indigenous breeds?
Ans. These consume less feed and produce more eggs.

AK

AS

17. Define the term “Biofortification”.
Ans. Producing crops with higher levels of vitamins and minerals, or higher protein and healthier fats
through selective breeding.

PR

18. What is aquaculture? Give example of an animal that can be multiplied by aquaculture.
Ans. The rearing of aquatic animals or the cultivation of aquatic plants for food is called aquaculture. Fishes,
shell-fish and crustaceans (prawns, crabs, etc.) are the animals that can be multiplied by aquaculture.

RS

19. What is protoplast fusion?
Ans. The ability of protoplasts obtained from two different cells to fuse and form a hybrid protoplast
is called protoplast fusion.

HE

20. What is the economic value of Spirulina?
Ans. Spirulina can be grown on easily available materials like wastewater from potato processing
plants, molasses, and even sewage. They provide a large quantity of protein-rich food. Hence it
also minimises pollution.

OT

21. What is emasculation? Why and when is it done?
Ans. The removal of anther from a bisexual flower is called emasculation. It is used to avoid selfpollination and is used in artificial hybridization programme. It is performed before the dehiscence
of anther.

BR

22. Why are plants obtained by protoplast culture called somatic hybrids?
Ans. Plants obtained from protoplast culture are called somatic hybrids because they are formed from
hybrid cells developed through the fusion of genetically different somatic cells.

L

23. Fill in the blanks:

YA

Tomato cell

Potato cell

G

O

I _________(Cell wall digesting enzyme)

Fusion
II
Name of the process
III
Name of the plants

IV
Term used to denote such plants

Ans. I. Cellulase;
III. Pomato;
42

II. Somatic hybridisation;
IV. Somatic hybrid
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24. List the two main limitations of plant hybridisation programme.

AS

Ans. Bacteria

HA

(a) The semi-dwarf variety of wheat is high-yielding and disease-resistant.
(b) One inter-specific hybrid mammal
Ans. (a) Sonalika and Kalyan Sona
(b) Mule.
26. Black rot of crucifers is caused by which microorganism?

N

Ans. (i) Plant hybridisation programme is often constrained by the availability of limited number of disease
resistance genes that are present in various crop varieties or wild relatives.
(ii) Several wild relatives of different cultivated species of plants have been shown to have certain
resistant character but have very low yield.
25. Name the following:

27. Name one drawback of inbreeding.

AK

Ans. Inbreeding increases homozygosity.
28. What is meant by ‘hidden hunger’?

PR

Ans. It is the consumption of food that is deficient in some essential nutrients like micronutrients,
proteins, and vitamins.
29. What is micropropagation?

Ans. The method of producing thousands of plants through tissue culture is called micropropagation.

RS

30. Expand the term “MOET”.

Ans. Multiple Ovulation Embryo Transfer Technology

HE

31. Which microorganism is responsible for turnip mosaic disease in plants?
Ans. Viruses

OT

32. Name some diseases caused by fungi in plants.

Ans. Rusts, e.g., brown rust of wheat, red rot of sugarcane and late blight of potato
33. Define mutation.

BR

Ans. Mutation is the process by which genetic variations are created through changes in the base
sequence within genes.
34. What are products obtained from bee-keeping?

L

Ans. Honey, wax, royal jelly, and bee venom.

YA

35. Name the crop in yellow mosaic virus and powdery mildew were induced by mutations.
Ans. Mung bean

O

36. Jaya and Ratna are varieties of which crop?

Ans. Rice

G

37. Himgiri is the variety of which crop?

Ans. Wheat
38. Pusa Gaurav is the variety of which crop?
Ans. Brassica
39. Define Inbreeding.
Ans. When breeding is between animals of the same breed it is called inbreeding.
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40. Give two advantages of micropropagation.
Ans. (a) Plants can be produced on a commercial scale.
(b) Recovery of healthy plants from diseased plants.
41. What is "explant"?
Ans. Any part of a plant taken out and grown in a test tube, under sterile conditions in special nutrient
medium is known as explant.

43. What is livestock?
Ans. The domestic animals reared to provide milk, flesh, etc.

AS

44. Name any two diseases the ‘Himgiri’ variety of wheat is resistant to.

HA

Ans. Due to totipotency, cells have the ability to grow or generate the whole plant.

N

42. Mention the property that enables the explants to regenerate into a new plant.

Ans. Leaf and stripe rust and Hill bunt.
45. What do you mean by the term totipotency?

AK

Ans. The capacity to generate a whole plant from any cell/explant is called totipotency.
46. Define “resistance” in plants.

47. Pusa Sadabahar is the variety of which crop?

RS

Ans. Chilli

PR

Ans. Resistance of the host plant is the ability to prevent the pathogen from causing disease. It is
determined by the genetic constitution of the host plant.

48. Why are the plants raised through micropropagation termed as somaclones?

HE

Ans. Plants raised by the tissue culture method are genetically identical to the original plant from which
they are grown. Therefore, they are called somaclones.
49. Define the term outbreeding.

OT

Ans. Outbreeding is the breeding of the unrelated animals, which may be between individuals of the
same breed but having no common ancestors for 4-6 generations.

BR

C. Short Answer Type Questions I
[2 Marks]
1. What are the two different features of plants that will prevent insect and pest infestations.
Ans.

YA

L

(i) Increasing hair growth on aerial parts of plants.
(ii) Rendering the flowers nectar less.
(iii) Enabling plants to secrete insect-killing chemicals or toxins
2. What is the difference between n breed and a species? Give an example for each category.

O

Ans. A group of animals related by descent and similar in most characters like general appearance,
features, size, configuration, etc., are said to belong to a breed. Hisardale is a new breed of sheep.

G

A group of individual that is reproductively isolated from other such group is called species. For
examples, Panthera leo (lion) and Mangifera indica are different species.
3. Name three approaches to obtain a high yield of crops.

Ans. High yield of a crop can be obtained by:
(a) Crop production management
(b) Crop improvement for higher yield through genetic manipulation
(c) Crop protection management.
44

Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination

GOYAL
BROTHERS
PRAKASHAN

A DIGITAL LEARNING APP

Learn @ ` 1 Per Day

4. Write about economic importance of Spirulina.
Ans. Spirulina is grown easily on available inexpensive materials like wastewater from potato processing
plants, molasses, and even sewage. Hence, it also minimizes water pollution. Spirulina provides
a large quantity of protein-rich food.
Ans. Different components of poultry farm management are:
(i) Selection of disease free and suitable breeds (ii) Proper and safe farm conditions
(iii) Proper feed and water
(iv) Hygiene and health care

N

5. Name some components of poultry farm management.

HA

6. List the four objectives with which bio-fortification has been carried out to improve public health.

AS

Ans. The method of breeding crops with higher levels of vitamins and minerals or higher protein and
healthier fats is called biofortification. It is one of the most important methods for improving
public health.
Objective:

HE

RS

PR

AK

(i) In the recent past, many varieties of crop plants such as rice, carrots, spinach, pumpkin, and bathua
have been developed which possess several times more nutritive value and vitamins as compared
to existing varieties.
(ii) High protein concentration and quality
(iii) High oil content and quality
(iv) Micronutrient and minerals content.
7. Name any five hybrid varieties of crop plants which have been developed in India.
Ans. (i) Sonalika (wheat)
(ii) Himgiri (wheat)
(iii) Pusa Swamim (mustard)
(iv) PusaSem2 (bean)
(v) Pusa Sawani (lady’s finger)
8. Explain the term “hybridization”. Give one example.

OT

Ans. For hybridization, selected parents are crossed to combine useful characters in the progeny. Heterosis
is exploited in augmenting yields in several commercial crops. A high-yielding variety of wheat
is a classic example of hybridization in crop evolution.

BR

9. How is a disease-resistant plant selected for successful breeding?
Ans. Successful breeding for disease resistance depends primarily on two factors:

YA

L

(i) A good source of resistance.
(ii) A dependable disease test.
10. What is animal breeding? What is the importance of animals breeding?

O

Ans. Breeding of animals is an important aspect of animal husbandry. The main aim of animal breeding
is to produce more milk-yielding cows with longer lactation periods and sturdier work animals.
So animal breeding is an important aspect of animal husbandry. Two main methods are inbreeding
and outbreeding.

G

11. Name the methods employed in animal breeding. Which of the methods is best?

Ans. Methods employed in animal breeding are
(i) Inbreeding
(ii) Out-breeding
(iii) Cross-breeding
(iv) Interspecific hybridization
(v) Artificial insemination
(vi) Multiple Ovulation Embryo Transfer (MOET). Cross breeding MOET is the best method as it
results in the development of superior traits of both the breeds and the progeny produced are fertile
and there is no inbreeding depression.
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12. Name any two common Indian millet crops. State one characteristic of millets that has been
improved as a result of hybrid breeding to produce high-yielding millet crops.
Ans. Hybrid varieties of maize, Jowar, and Bajra have been developed in India by plant breeders. Hybrid
breeding has led to the development of several high-yielding varieties resistant to water stress.
13. List any four objectives for improving the nutritional quality of different crops for the health
benefits of the human population.

PR

AK

15. Name the major steps of plant breeding.
Ans. (i) Collection of variability.
(ii) Evaluation and selection of parents.
(iii) Cross-hybridisation among selected parents.
(iv) Selection and testing of superior recombinations.
(v) Testing, release, and commercialization of new cultivars.

AS

HA

14. How is a disease-resistant plant selected for successful breeding?
Ans. (i) Successful breeding for disease resistance depends mainly on two factors:
(ii) A good source of resistance.
(iii) A dependable disease test.

N

Ans. The objectives for improving the nutritional quality of different crops are as follows:
(i) Protein content and quality.
(ii) Oil content and quality.
(iii) Vitamin content.
(iv) Micronutrients and minerals content.

RS

16. List five varieties of crop plants that are developed in India.
Ans. (i) Pusa Komal variety of cowpea.
(ii) Pusa Sadabahar variety of chilli.
(iii) Himgiri variety of wheat.
(iv) Pusa Shubhra variety of cauliflower.
(v) Pusa Swarnim variety of Brassica.

HE

17. A herd of cattle shows reduced fertility and productivity. Give one reason as well as suggestion
to overcome this problem.

OT

Ans. The cattle’s productivity may be decreased due to inbreeding depression. A single outcross, i.e.
breeding with animals of the same breed can restore its fertility. However, should not have a
common ancestor on either side up to 4-6 generations,

BR

18. Modern methods of breeding animals and plants can improve the global food shortage”. Explain.

L

Ans. Various modern techniques such as inbreeding, outbreeding, artificial insemination, MOET, somatic
hybridization, and tissue culture are play a significant role in enhancing global food production.
All these techniques aim at increasing productivity.

YA

19. What is inbreeding depression? How is it caused in organisms? List any two advantages of
inbreeding.

G

O

Ans. Continued inbreeding particularly close inbreeding typically reduces fertility and even productivity.
It is termed inbreeding depression.
Advantages of inbreeding
(i) Evolve and maintain a pure line in any animal.
(ii) It helps in the accumulation of superior genes and the elimination of less desirable genes.

D. Short Answer Type Questions II
1. Explain the concept of the Blue Revolution.

[3 Marks]

Ans. Rapid increase in the fishery industry in recent years is called blue revolution. For example,
through aquaculture and pisciculture we are able to increase the production of aquatic plants and
animals, both fresh-water and marine. This has led to the development and flourishing of the
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fishery industry, and it has brought a lot of income to the farmers in particular and the country
in general. We now talk about the ‘Blue Revolution’ which is being implemented along the same
lines as ‘Green Revolution’.

HA

N

2. Explain the process of artificial hybridization to get improved crop variety in (i) plants having
bisexual flowers and (ii) female parent producing unisexual flowers.
Ans. (i) In plants with bisexual flowers, at first the anthers are removed from the flower before their
dehiscence. This process is called emasculation. The emasculated flowers are then covered with
a bag of butter paper. This is to avoid contamination of stigma with undesirable pollens. This
process is known as bagging. When the stigma becomes receptive, mature pollen grains are dusted
on the stigma and the flowers are rebagged for the fruits development.
(ii) Emasculation is not required if the female parent produces unisexual flowers. The flower buds
are bagged before the flowers open. When the stigma becomes receptive, pollen is dusted on the
stigma and the flower is rebagged.

AS

3. Why are Spirulina being produced on a commercial scale? Mention its two advantages.

AK

Ans. More than 25% of the population suffers from hunger and malnutrition. Single-cell protein (SCP)
is considered as the solution of this challenge as Spirulina is a rich source of proteins. Therefore,
it is cultivated on a commercial scale for SCP production.

RS

PR

Advantages
(a) It exploits economical substrates. For example, raw materials like animal manure, wastewater
from potato processing plants, straw molasses, and even sewage. Therefore, it also helps in the
cleaning of the environment as well as reducing various types of pollution such as soil and water.
(b) In addition, a small amount of microbe can produce an enormous mass of alga and hence protein.
4. Why is animal husbandry indispensable for human being?

OT

HE

OR
List the objectives of animal breeding.
Ans. Animal husbandry is necessary for human being because it helps:
(i) To increase egg production.
(ii) To increase milk production.
(iii) To increase meat production.
(iv) To increase fish production
(v) For proper utilization of animal wastes.

BR

5. Differentiate between inbreeding and outbreeding in cattles. State one advantage and one disadvantage
for each one of them.

YA

L

OR
How is inbreeding advantageous as well as disadvantageous in cattle breeding programs? (Mention
any two advantages and two disadvantages.)
Ans. The differences between inbreeding and outbreeding is:

G

O

(a)

(b)
(c)

(d)

Inbreeding
Breeding between animals of the same breed for
4-6 generations.
Advantages of inbreeding: It helps in restoring
fertility and yield
Disadvantages of inbreeding: Continued
inbreeding reduces fertility and even productivity.
It is called inbreeding depression.
Continuous inbreeding leads to inbreeding
depression, i.e. reduced fertility and productivity.

Outbreeding
(a) Breeding between unrelated
animals.
(b) Advantage of outbreeding: It
causes hybrid vigor.
(c) Disadvantage of outbreeding: It is
costly and a difficult procedure.
(d) It leads to heterosis or hybrid
vigor.
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HA

N

6. What is plant breeding?
Ans. Plant breeding is the genetic improvement of the crop to produce desired plant types that are better
suitable for cultivation, give better yields, and also are disease and pest resistant. Conventional
plant breeding is in practice since many years. Most of our major food crops are produces from
the domesticated varieties.
However, now a day, due to various advanced features in genetics, molecular biology, and tissue
culture techniques, plant breeding is carried out by using molecular genetic tools. The classical
plant breeding comprises hybridization (crossing) of pure lines, artificial selection to produce
plants with desirable characters of higher yield, nutrition, and resistance to diseases.
7. Write short notes on the cultivation of sugarcane and millets.

BR

OT

HE

RS

PR

AK

AS

OR
Write the scientific name of the sugarcane variety that was originally grown in North India. Why
was this variety hybridized with the tropical variety of sugarcane grown in South India?
Ans. Cultivation of sugarcane:
Saccharum barberi is originally grown in North India. It has poor sugar content. Saccharum
officinarum is grown in South India. It has thicker stems and higher sugar content. However, it
could not grow properly in North India.
A cross was made between these two species. The hybrid variety, combined the desirable qualities
such as thick stem, high sugar content, and higher yield. It is now being grown in North India.
Cultivation of millets:
Several hybrid varieties of maize, bajra, and jowar have been developed in India.
These breeding programs have resulted in the development of high-yielding varieties that are
resistant to water stress.
8. Now a day, many lifestyle diseases are increasing at an alarming rate in India. We are also suffering
with large-scale malnutrition challenges in the population. Suggest a process by which both these
challenges can be addressed.
Ans. These problems can be addressed by the process termed biofortification,
Biofortification can be performed:
(a) by enhancing food quality with respect to protein, e.g. improved wheat, maize varieties, etc.
(b) by cultivating vitamin-enriched vegetables, e.g. vitamin A enriched carrot, spinach, pumpkin, etc.
(c) by enriching micronutrient and mineral content in vegetables, e.g. iron and calcium-enriched
spinach and bathua.

G

O

YA

L

9. Expand and explain the term MOET.
Ans. MOET stands for Multiple Ovulation Embryo Transfer Technology (MOET). This method is used
to improve the herds and their size. Following steps are followed in this method:
• A cow is administered hormones for example, FSH. This is to induce follicular maturation and
superovulation, i.e. production of 6-8 ova in one cycle.
• The cow is then mated with the selected bull or artificially inseminated.
• The fertilised eggs are recovered at 8-32 celled stages, and then transferred to surrogate mothers.
This technology is used for cattle, mares, rabbits, etc.
• High milk-yielding breeds of females and high-quality meat-yielding bulls have been bred
successfully to increase the herd size in a short time.
10. Explain the terms out-breeding, out-crossing, and cross-breeding practices in animal husbandry.
OR
Differentiate between out-crossing and cross breeding.
Ans. Out-breeding is the breeding of the unrelated animals, which may be between individuals of the
same breed but having no common ancestors for 4-6 generations (out-crossing) or between different
breeds (cross-breeding) or different species (inter-specific hybridisation).
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AS

HA

N

Out-crossing is the practice of mating animals within the same breed, but having no common
ancestors on either side of their pedigree, up to 4-6 generations. It is the best breeding method
for animals that are below average in milk productivity.
Cross-breeding allows the desirable qualities of two different breeds to be combined. In this
method, superior males of one breed are mated with superior females of another breed. The
progeny hybrid animals may be used for commercial production. Otherwise they may be subjected
to some form of inbreeding and selection to develop new stable breeds that may be superior to
the existing breeds. Many new animal breeds have been developed by this approach.
11. What is superovulation and embryo transfer?
OR
Explain the approaches used for herd improvement in cattle.
OR
Expand the term MOET. Elucidate the procedure of this technology in cattle improvement.
Ans. MOET is the abbreviated form of Multiple Ovulation and Embryo Transplantation Technique. It
is the modern technique to produce super milching cows.

HE

RS

PR

AK

Superovulation involves the stimulation of high milk-producing cows. This is to ovulate
more eggs under the influence of hormonal stimulation. Fertilization is performed by artificial
insemination. In this process, about 4 to 10 embryos are developed in such cows.
Embryo transfer: In this method, embryos are collected from super ovulated cows. Each embryo
is transplanted in the uterus of surrogate cows of inferior quality to produce a large number of
calves with good germplasm. It can also be done in sheep, goats, and other livestock animals as well.
12. What is meant by germplasm collection? What are its benefits?
Ans. The collection of diverse alleles of all the genes of a crop plant is called germplasm collection.
It is of great benefits in plant breeding programmes it offers to the breeders, the entire of genes
and alleles and the characteristics which they express. The breeder selects the most favorable
characters of a particular gene and manipulates its transfer to a desirable parent.

BR

OT

13. What is biofortification? Mention the contribution of the Indian Agricultural Research Institute in
this regard.
Ans. Biofortification is an improvement in the nutritional quality of food crops through breeding. Through
this method, levels of proteins, minerals, vitamins, and healthier fats are enriched in several crops.
Indian Agricultural Research Institute released several vitamin and mineral enriched vegetable crops
like vitamin A enriched carrots and spinach; Vitamin C enriched bitter guard, mustard, tomato;
iron and calcium-enriched spinach and bathua; protein-enriched broad lablab, French and garden peas.

L

14. Differentiate between pisciculture and aquaculture.

YA

Ans.

O

Aquaculture
Pisciculture
It involves the rearing of all types of Pisciculture involves the rearing of fishes for
aquatic organisms to obtain products of obtaining food and fishery by-products such as fish
economic value
oil, fish glue, fish manure, shagreen, leather, etc

G

15. What is apiculture? How is it important for human being?
OR
(i) Beekeeping is a good practice that may generate income for human beings. What are the different
points to be kept in mind for a successful beekeeping industry?
(ii) Name the most common Indian species used for the purpose.
Ans. (i) Apiculture is the maintenance of hives of honeybees for commercial purposes. In general, it is
also called beekeeping. Apiculture is very important in our lives as it produces various products
of high commercial and nutritional value.
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The importance of apiculture is due to:
(a) The main product of beekeeping is honey which is a highly nutritious edible product. It
replaces the usage of sugar in many industries.
(b) Honey is used as a part of many ethnic medicines.
(c) A very useful product called beeswax is also produced which is used in the cosmetics
and polish industry.
(d) Honeybees are chief pollinating agents. Hence, they are helpful in improving the yield
of many plants.

PR

AK

AS

HA

N

(ii) The most commonly used species in the wild state is Apis indica and in the domestic state Apis
mellifera.
16. Define 'hybrid'. Explain the methods of obtaining a hybrid.
Ans. Hybrid is an offspring obtained by crossing two varieties or species possessing desired genes.
Thus, they show required characters.
Process of hybridization:
This hybridization technique involves the following stages:
(i) Removal of immature or undehisced anthers from the bisexual flower of a plant. This flower is
used as female. This process is called emasculation.
(ii) The emasculated flowers are then covered by a butter paper. This step is required to avoid pollination
by any unwanted pollen grain. The process is known as bagging.
(iii) Then pollen grains from known seeds of desirable plants are collected and used to pollinate these
emasculated flowers.
(iv) Plants are collected, multiplied and their desirable characters are determined.

RS

17. What is artificial insemination? What is its significance?

BR

OT

HE

Ans. Artificial insemination is the process in which the semen collected from a superior quality male
is injected into the reproductive tract of the selected female by the breeder.
(i) The advantages of artificial insemination are as follows:
(ii) Semen can be used immediately or stored/frozen and used at a later date when the female is in
the right reproductive phase.
(iii) Semen can be transported in the frozen form to a distant place where the selected female animals
are present.
(iv) Semen from one selected male animal can be used on a number of female animals.
(v) The disadvantage is that the success rate is fairly low.

L

18. What are the advantages of tissue culture methods over conventional method of plant breeding in
crop improvement programmes?

G

O

YA

Ans. The advantages of tissue culture methods are:
By application of these methods it is possible to achieve propagation of a large number of plants
in very short durations. This method of producing thousands of plants through tissue culture is
called micro-propagation. Each of these plants will be genetically identical to the original plant
from which they were grown, i.e., they are somaclones. Many important food plants like tomato,
banana, apple, etc., have been produced on commercial scale using this method. Another important
application of the method is the recovery of healthy plants from diseased plants. Although the
plant is infected with a virus, the meristem (apical and axillary) is free of virus. Hence, one can
remove the meristem and grow it in vitro to obtain virus-free plants.
19. What is mutation breeding? Give an example of a crop and disease to which resistance was
induced by this method.
Ans. Mutation breeding comprises of the following steps:
• Inducing mutation(s) through various methods/ mutagens.
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Screening the plant materials for disease resistance.
Multiplication of these selected plants for direct use or for use inbreeding.
Hybridization of the selected plant materials.
Selection for disease resistance, testing, and release as a variety.
Through mutation breeding, varieties of mung bean have been developed that are resistant to
yellow mosaic virus and powdery mildew.

N

20. Discuss how the property of plant cell totipotency has been utilised for plant propagation and
improvement?

AS

HA

Ans. The capacity to generate a whole plant from any cell or explant is called totipotency. By application
of these methods it is possible to achieve propagation of a large number of plants in very short
durations. This method of producing thousands of plants through tissue culture is called micro
propagation. Each of these plants is genetically alike to the original plant from which they were
grown, these are known as somaclones. Many important food plants like tomato, banana, apple,
etc., have been produced on a commercial scale using this method.

YA

L

BR

OT

HE

RS

PR

AK

Another important application of the method is the recovery of healthy plants from diseased plants.
Although the plant is infected with a virus, the meristem (apical and axillary) is free of virus.
Hence, one can remove the meristem and grow it in vitro to obtain virus-free plants. Scientists
have succeeded in culturing meristems of banana, sugarcane, potato, etc.
21. (i) Name the technology that has helped the scientists to propagate on a large scale the desired crops
in a short duration. List the steps carried out to propagate the crops by the said technique.
(ii) How are somatic hybrids obtained?
OR
Scientists tried to develop a single plant exhibiting the characteristic of tomato and potato by
using cells from tomato and potato plants respectively. Name the procedure and list the steps to
achieve this.
Ans. (i) (a) Tissue culture is the technique of regeneration of whole plants from any part of a plant
by growing it on a suitable culture/nutrient medium under aseptic/sterile conditions in
vitro.
(b) The culture medium must supply the energy, inorganic nutrients, vitamins, amino acids,
and various growth regulators like cytokinins and auxins.
(c) This method is known as micropropagation, and through this methods thousands of plants
can be grown in a short period of time.
The advantages of micropropagation are:
• The plants produced are genetically identical and constitute some clones.
• A number of plants can be grown in a short period of time.
• Healthy, disease-free plants can be grown by meristem culture.
• Somatic hybrids can be raised by tissue culture, where sexual hybridization is not possible.

G

O

(ii) Somatic Hybridization: Fusion of isolated protoplasts from two different plant varieties, with
desirable characters is called somatic hybridization. The resultant hybrid is called somatic hybrids.
The somatic hybrids can be grown into a new plant with all the desirable qualities.

E. Case Study Based Questions

Read the following passage carefully and answer the questions.
Case 1.
Breeding of animals is an important aspect of animal husbandry. Animal breeding aims at increasing
the yield of animals and improving the desirable qualities of the produce. A group of animals related
by descent and similar in most characters like general appearance, features, size, configuration, etc.,
are said to belong to a breed. You must be aware of the names of some common breeds of cattle and
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poultry in the farms of your area. When breeding is between animals of the same breed it is called
inbreeding, while a cross between two different breeds is called outbreeding.
(i) Animal breeding aims at
(a) High yield
(b) Improved variety

(c) High nutrients

(d) All of these
(d) None of these

(iii) A cross between two unrelated members of the same breed is called
(a) Outcross
(b) Inbreeding
(c) Out-breeding

(d) Cross-breeding

HA

(iv) Continued inbreeding results in
(a) Inbreeding succession
(c) Sterility
Ans. (i) (d)
(ii) (a)
(iii) (a)

N

(ii) A breed as a result of a cross between two different varieties is called
(a) Crossbreed
(b) Inbreed
(c) Outbreed

AS

(b) Inbreeding depression
(d) Improved fertility
(iv) (b)

RS

PR

AK

Case 2.
Bee-keeping is the maintenance of hives of honeybees for the production of honey. It has been an
age-old cottage industry. Honey is a food of high nutritive value and also finds use in the indigenous
systems of medicine. Honeybee also produces beeswax, which finds many uses in industry, such as
in the preparation of cosmetics and polishes of various kinds. The increased demand of honey has led
to large-scale beekeeping practices; it has become an established income generating industry, whether
practiced on a small or on a large scale. Bee-keeping can be practiced in any area where there are
sufficient bee pastures of some wild shrubs, fruit orchards and cultivated crops. There are several species
of honeybees which can be reared.

HE

(i) The systemic process of rearing the honeybees for commercial production is called
(a) Apiculture
(b) Pisciculture
(c) Sericulture
(d) None of these
(d) None of these

OT

(ii) The most commonly reared honeybee in India is
(a) Apis florea
(b) Apis dorsata
(c) Apis indica

(iii) The honeybee, most commonly used for commercial production of honey is
(a) Apis florea
(b) Apis dorsata
(c) Apis indica
(d) Apis melifera

BR

(iv) There is increasing demand of honey due to its
(a) Medicinal value (b) Nutritional value
Ans. (i) (a)
(ii) (c)
(iii) (d)

(c) Use in cosmetics
(iv) (d)

(d) All of these

L

F. Assertion-Reason Type Questions

G

O

YA

Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : Controlled breeding experiments are performed using artificial insemination.
Reason (R) : Artificial insemination helps us overcome several problems of normal matings.
2. Assertion (A) : MOET is used to improve chances of successful production of hybrids.
Reason (R) : Success rate of crossing mature male and female animals is equally low even
through artificial insemination.
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3. Assertion (A) : Super ovulation causes production of more than one eggs.
Reason (R) : In MOET, FSH is induced for follicular maturation.
4. Assertion (A) : It is used in the indigenous systems of medicine.
Reason (R) : Honey is a food of high nutritive value
5. Assertion (A) : Beeswax is used for preparation of cosmetics and polishes.
Reason (R) : Beeswax has high percentage of monoesters and diesters.

N

6. Assertion (A) : Apis indica is a common species for bees keeping.
7. Assertion (A) : Catla, Rohu and common carp are common marine fishes.
Reason (R) : Hilsa, Sardines, Mackerel and Pomfrets are marine fishes.

AS

8. Assertion (A) : ‘Blue Revolution’ is related to fisheries production.

HA

Reason (R) : Wild shrubs, fruit orchards and cultivated crops are required for bee keeping.

Reason (R) : Green revolution is related to crop production.

AK

9. Assertion (A) : Traditional farming yields a limited biomass.

Reason (R) : Plant breeding is manipulation of plant species for better cultivation, yields and
are disease resistant varieties.

PR

10. Assertion (A) : Classical plant breeding involves crossing or hybridisation of pure lines.

2. (a)

3. (a)

4. (a)

ANsWErs
5. (a)
6. (b)

7. (d)

8. (b)

9. (b)

10. (b)

G

O

YA

L

BR

OT

HE

1. (b)

RS

Reason (R) : Genetics, molecular biology and tissue culture technique has helped a lot in plant
breeding techniques.
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Unit 4 : Biotechnology and its Application

N

Biotechnology – Principles and
Processes

HA

summAry
I. PRINCIPLES OF BIOTECHNOLOGY

AK

AS

Biotechnology is technology that utilises biological systems i.e. living organisms to develop
different products. Two main techniques used in biotechnology are:
(i) Genetic Engineering
• It is the direct manipulation of genome (DNA and RNA) of an organism.
• It involves the transfer of new genes to improve the function or trait into host organisms.
• It changes the phenotype of the host organism.

O

YA

L

BR
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(ii) Bioprocess engineering
• It is the maintenance of sterile (microbial contamination-free) conditions in chemical
engineering processes and growth of desired microbe/eukaryotic cell only in bulk. This
is necessary for the manufacture of biotechnological products, for example, antibiotics,
vaccines and enzymes.
• Principles of genetic engineering : Genetic engineering techniques include creation of
recombinant DNA, use of gene cloning and gene transfer. It introduces only one or a
set of desirable genes without introducing undesirable genes into the target organism.
• Origin of replication is a specific DNA sequence. It is responsible for initiating
replication. Therefore, if any alien piece of DNA needs to be multiplied, it should be a part
of a chromosome with a specific sequence known as ‘origin of replication’. Consequently,
any foreign DNA linked with the origin of replication, replicates and multiply itself in
the host organism. This is known as cloning. It makes multiple identical copies of any
template DNA.
• Restriction enzymes cut DNA at specific base sequences.
• Vectors: The cut piece of DNA is linked with the plasmid DNA. These plasmid DNAs
act as vectors and transfer the piece of DNA attached to it.
• DNA ligase acts on cut DNA molecules and joins their ends. This makes a new combination
of autonomously replicating DNA created in vitro and known as recombinant DNA.
• Cloning: The rDNA, transferred into host E.coli cells replicates using the host DNA
polymerase enzyme and makes multiple copies. This ability to make multiple copies of
antibiotic resistance gene in E.coli is called cloning.

G

II. STEPS OF RECOMBINANT DNA TECHNOLOGY
(i) Identification of DNA with desirable genes
(ii) Introduction of the identified DNA into the host
(iii) Maintenance of introduced DNA in the host and transfer of the DNA to its progeny
III. TOOLS OF RECOMBINANT DNA TECHNOLOGY
(i) Enzymes (Restriction endonucleases, DNA ligase DNA polymerase)
(ii) cloning vectors
(iii) Host organisms
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(i) Restriction Enzymes (Restriction endonuclease)
Activity of nucleases

Endonucleases

Exonucleases

Internal cuts

Nucleotides removed from the ends
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• Hind II was the first restriction endonuclease. It recognises a specific sequence of six base
pairs, and always cuts DNA molecules at a specific point. This specific base sequence is
known as the Recognition Sequence.
• Each restriction endonuclease recognises a specific palindromic nucleotide sequence in
the DNA.
• Palindromic sequence: Palindromes are group of letters that form the same words when
read from both forward and backward. For example, “MALYALAM”, where the same
word is read in both directions.
5′ —— GAATTC —— 3′
3′ —— CTTAAG —— 5′
In DNA, palindrome is a base pairs sequence. It reads same on two stands when orientation
of reading is kept the same.
Naming of Restriction Enzymes
(i) First letter of the name comes from the genus of the organism they are isolated from.
(ii) Second two letters come from prokaryotic species from which they are isolated.
(iii) The next letter refers to the name of the strain.
(iv) Roman numbers indicate the order in which the enzymes were isolated from that
strain of bacteria.
For example, EcoRI comes from Escherichia coli RY13.
• Restriction enzymes cut DNA strand a little away from the centre of the palindrome sites,
but between the same two bases on the opposite strands leaving single stranded portions
at the ends. These overhanging stretches are called sticky ends on each strand.
• The sticky ends can be joined together by DNA ligases.
Vector
DNA
Same restriction enzyme cutting both foreign Plasmid)
DNA and vector DNA at specific point

YA

L

Foreign DNA

O

Ligases join foreign
DNA to plasmid

G

Recombinant DNA
Molecule
Transformation
E.coli
(Cloning Host)

Cells divide

Diagrammatic representation of Recombinant DNA technology
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Separation and isolation of DNA fragments
• Restriction endonucleases cut DNA in various fragments, which are separated by a technique
called gel electrophoresis.
• In gel electrophoresis, negatively charged DNA fragments move according to their size towards
the anode. The bigger ones move slowly and the smaller DNA fragments move faster. This is
performed under an electric field through a medium/matrix.
• The most commonly used matrix is agarose gel. It is a natural polymer extracted from sea weeds.
Visualisation of separated DNA
• The separated DNA fragments are stained with a compound known as ethidium bromide.
• A bright orange coloured bands of DNA is seen in ethidium bromide stained gel when exposed
under UV rays.
• The separated DNA bands are cut from the agarose gel and extracted from the gel piece. This step
is known as elution. The purified DNA fragments are then used in constructing recombinant DNA
by joining them with cloning vectors.
(ii) Cloning Vectors
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• Common vectors: Plasmids and Bacteriophages.
• These replicate within bacterial cells, and are independent of the control of chromosomal DNA.
Features required to facilitate cloning into a vector
(a) Origin of replication (Ori): Replication starts from Ori sequence. Any piece of DNA if linked
to ori sequence can be made to replicate within the host cells. This sequence controls the copy
number of linked DNA.
(b) Selectable marker: It supports the identification and elimination of non-transformant cells, as well
as selectively permits the growth of the transformant cells. Transformation is a procedure through
which a piece of DNA is introduced in a host bacterium. Mostly, antibiotic resistance genes such
as ampicillin, chloramphenicol, tetracycline or kanamycin, etc., are suitable as selectable markers
for E. coli.
(c) Cloning sites: Vector requires a single recognition sites for commonly used restriction enzymes
to link the foreign DNA. The presence of more than one recognition sites within the vector will
generate several fragments. This complicates the gene cloning. The ligation of foreign DNA is
carried out at a restriction site present in one of the two antibiotic resistance genes.
A polylinker provides flexibility in the choice of restriction enzyme(s) that can be used for cloning.
For example, E. coil cloning vector pBR322 shows many restriction sites along with Ori, antibiotic
resistance genes and 'rop' codes.

E.coli cloning vector pBR322
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Insertional inactivation
• It is the most effective method of screening.
• The presence of recombinant plasmids is based on the principle that the cloned DNA
fragment disrupts the coding sequence of a gene. This is termed as Insertional Inactivation.
• In this, a recombinant DNA is inserted within the coding sequence of an enzyme,
b-galactosidase. This results into inactivation of the gene for synthesis of this enzyme.
• The presence of a chromogenic substrate gives blue coloured colonies if the plasmid in
the bacteria does not have an insert.
• Presence of insert results into insertional inactivation of the b-galactosidase gene and the
colonies do not produce any colour and are identified as recombinant colonies.
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(d) Vectors for cloning genes in plants and animals
• Agrobacterium tumefaciens transfers a piece of DNA called ‘T-DNA’ and transforms
normal plant cells into a tumour.
• Later on, it directs these tumour cells to produce the chemicals required by the pathogen.
The Ti (tumour inducing) plasmid of Agrobacterium tumefaciens is modified into cloning
vector which is no more pathogenic to plants.
• Retroviruses are modified into cloning vector for animals.
(iii) Host organisms
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• Being a hydrophilic molecule DNA, cannot pass through cell membranes. Therefore, bacterial
cells made ‘competent’ by treating them with a specific concentration of a divalent cation (Ca2+),
so that they can take up DNA. Ca2+ increases the efficiency with which DNA enters the bacterium
through pores in its cell wall. This technique is called electroporation.
• Some other methods through which Recombinant DNA can also be transformed into host cell:
(a) by incubating both on ice, followed by placing them briefly at 42oC (Heat Shock), and
then putting them back on ice. This enables the bacteria to take up the recombinant DNA.
(b) Microinjection method involves injection of rDNA directly into the nucleus of cells by
using a glass micropipette.
(c) Biolistics/Gene gun method uses gene/particle gun and introduces rDNA mainly into
plant cells. A microscopic particle of gold/tungsten is coated with DNA of interest and
bombarded into the target host cells.
(d) “Disarmed Pathogen” vectors such as Agrobacterium tumefaciens is allowed to infect
the cell, and then transfer the recombinant DNA into the host.
IV. PROCESSES OF RECOMBINANT DNA TECHNOLOGY
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• Recombinant DNA technology encompasses several steps in precise sequence–
(a) Isolation of DNA
(b) Fragmentation of DNA by restriction endonucleases
(c) Isolation of a desired DNA fragment
(d) Ligation of the DNA fragment into vector
(e) Transforming the recombinant DNA into the host
(f) Culturing the host cells in a medium at large scale
(g) Extraction of the desired product.
Isolation of the Genetic Material (DNA)
• DNA is isolated in pure form from other macromolecules by using several enzymes:
(a) Lysozyme: Bacteria
(b) Cellulase: Plant cells
(c) Chitinase: Fungus

Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination

57

GOYAL
BROTHERS
PRAKASHAN

Learn @ ` 1 Per Day

Isolated DNA is removed by spooling.
RNA is isolated by ribonuclease.
Proteins are removed by proteases.
Purified DNA precipitates out in chilled ethanol as fine threads in the suspension.
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Spooling of DNA
Cutting of DNA at Specific Locations
• Restriction endonuclease is used to cleave the source DNA into fragment. At the optimal conditions,
it is done by incubating purified DNA.
• Agarose gel electrophoresis is employed to check the progression of a restriction enzyme digestion.
• Negatively charged DNA moves towards the positive electrode (anode). This process is repeated
with the vector DNA also.
Amplification of Gene of Interest: Polymerase Chain Reaction
• Multiple copies of gene (DNA) of interest is obtained by using PCR.
• A set of primers and DNA polymerase enzyme is required in PCR.
• DNA polymerase uses genomic DNA as template and extends the primers using the nucleotides
in the reaction mixture.

Polymerase Chain Reaction
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Insertion of Recombinant DNA into the Host Cell/Organism
• Recipient cells are made competent to take up DNA.
• Thus, if a recombinant DNA having gene for an antibiotic (e.g., ampicillin) resistance is transferred
into E. coli, the host (E. coli) cells will transform into ampicillin-resistant cells. On ampicillin
containing agar plates, only the transformed cells will grow whereas untransformed recipient cells
will die. As the ampicillin resistance gene selects a transformed cell in the presence of ampicillin,
the ampicillin resistance gene in this case is called a selectable marker.
• The recombinant DNA gene bearing resistance for an antibiotic is transferred into E. coli cells,
the host cells become transformed into ampicillin-resistant cells.
Obtaining the Foreign Gene Product
• The foreign DNA multiplies in plant or animal cell. The foreign gene expresses itself under
appropriate conditions and produces desirable protein.
• If any protein encoding gene is expressed in a heterologous host, it is called a recombinant protein.
• To obtain desired protein on large scale, the recombinant cells are cultured in continuous culture system.
• In continuous culture system the used medium is drained out from one side while fresh medium is
added from the other side. It maintains the cells in log/exponential phase (physiologically active).
The continuous culture method produces a larger biomass and hence great amount of desired
protein.
• A bioreactor offers the optimum growth conditions (temperature, pH, substrate, salts, vitamins,
oxygen) for achieving the desired product in huge amount.
Types of bioreactor
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(i) Simple stirred-tank bioreactor: Stirrer facilitates even mixing and oxygen availability throughout
the bioreactor.
(ii) Sparged stirred-tank bioreactor: sterile air bubbles are sparged in it.
• Bioreactor has an agitator system, an oxygen delivery system and a foam control system,
a temperature control system, pH control system and sampling ports so that small volumes
of the culture can be withdrawn periodically.

(a) Simple stirred-tank bioreactor;
V. DOWNSTREAM PROCESSING

(b) Sparged stirred-tank bioreactor

• The desired product undergoes various processing stages for its marketing. This is called
downstream processing.
• Suitable preservatives are added and sent for clinical trial in case of drugs before releasing to
market for public use.
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Question Bank
A. Multiple Choice Questions
1. Bacteriophages are
(a) bacteria
(b) viruses

[1 Mark]
(c) DNA

(d) plasmids

PR

5. Sticky-ends can be joined together by
(a) DNA ligases
(c) DNA polymerases

AK

4. Plasmids are used as cloning vectors because they
(a) Can be multiplied in culture
(b) Self-replicate within bacterial cells
(c) Can be multiplied in laboratories with the help of enzymes
(d) Replicate freely outside bacterial cells

(d) Order of isolation

AS

3. In EcoRI restriction endonuclease “I” denotes(a) Species name
(b) Genus name
(c) Name of strain

HA

N

2. Select the correct statement:
(a) EcoRI comes from Escherichia coli RY 13.
(b) Restriction endonuclease cut DNA strands of sugar-phosphate backbones.
(c) Bioprocess engineering involves maintenance of sterile environment in chemical processes.
(d) All are correct

(b) Restriction endonucleases
(d) Exonucleases

RS

6. The ability to multiply copies of antibiotic resistance gene in E. coli is called
(a) Cloning
(b) Bioprocess engineering
(c) Genetic engineering
(d) Gene transfer

HE

7. The first recombinant DNA was made from
(a) Salmonella
(b) E coli

(c) Agrobacterium

(d) Haemophilus

BR

OT

8. Biolistic gene gun method is suitable for
(a) Disarming of pathogen vectors
(b) Transformation of plant cell
(c) Constructing recombinant DNA by joining vectors
(d) DNA fingerprinting
(c) Virus

(d) Agrobacterium

L

9. Which of the following is a vector?
(a) Plasmid
(b) Bacterium

YA

10. The sequence of basic steps in a genetically modifying organism is
A. Identification of desirable genes;
B. Introduction of the identified DNA into the host;
C. Maintenance of introduced DNA in the host and D. Transfer of the DNA to its progeny.

O

Select the correct option:
(a) BACD
(b) CBAD

G

11. Restriction enzymes are
(a) Ligases
(b) Sticky ends

(c) ABCD

(d) ABDC

(c) Molecular scissors

(d) Vectors

12. Which of the following is correctly matched?
(a) Restriction Endonuclease – Molecular scissors (b) Thermus aquaticus – Bt-gene
(c) Agrobacterium tumefaciens – Eco RI
(d) Hind II - Plasmid vector

13. Hind II always cut DNA at
(a) 2 base pairs
(b) 4 base pair
60

(c) 6 base pairs

(d) 8 base pairs
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14. In fungi, DNA can be isolated by using
(a) Ligase
(b) Lysozyme

(c) Cellulase

(d) Chitinase

15. The DNA fragments possess sticky ends due to
(a) Unpaired bases
(b) Phosphates
(c) Deoxyribose sugar

(d) None of these

AS
AK

18. Restriction enzymes were discovered by
(a) Smith and Nathans
(c) Paul Berg

HA

17. Restriction enzymes are
(a) endonuclease which cleave DNA at specific sites
(b) make DNA complementary to an existing DNA or RNA
(c) cut or join DNA fragments
(d) required in vector less direct gene transfer

N

16. Which of the following is a palindromic sequence?
(a) 5′-CGTATG -3′
(b) 5′ -CGAATG-3′
3′-CGAATG-5 ′
3′-GCATAC -5′
(c) 5′ -GAATTC- 3′
(d) 5′ -CGAATG- 3 ′
3′ -CTTAAG-5′
3′ -CTTAAG- 5′

RS

19. Select the correct order of different steps in PCR.
(a) Extension, Priming, Annealing, Denaturation
(b) Denaturation, Priming, Annealing, Extension
(c) Priming, Extension, Annealing, Denaturation
(d) Priming, Annealing, Denaturation, Extension

PR

(b) Alexander Fleming
(d) Watson and Crick

OT

HE

20. How are transformant cells selected from non-transformant?
(a) Presence of more than one recognition site in the vector DNA
(b) Presence of alien DNA into the vector DNA results into insertional inactivation of selectable marker
(c) Antibiotic resistance gene gets inactivated due to insertion of alien DNA
(d) Both (b) and (c)

BR

21. ___________ is used as a vector for cloning into higher organisms.
(a) Retrovirus
(b) Baculovirus
(c) Salmonella typhimurium
(d) Rhizopus nigricans

L

22. On a large scale, the products from a recombinant gene can be obtained from
(a) Autoclave
(b) Thermocycler
(c) Bioreactors
(d) Tissue culture

YA

23. The source of ECO RI is –
(a) Escherichia coli RI
(c) Escherichia coli RY 13

(b) Escherichia coli RI 13
(d) Escherichia coli RX 13

G

O

24. In agarose gel electrophoresis, DNA fragments move according to
(a) Nature of gel applied
(b) Positive charge
(c) Negative charge
(d) Size
25. Which of the following is used for visualising DNA?
(a) Ethidium chloride
(b) Ethidium bromide
(c) Ethyl bromide
(d) Methyl bromide
26. Which of the following is used as a selectable marker?
(a) Ampicillin resistance gene
(b) Plasmid resistance gene
(c) Salmonella resistance gene
(d) Penicillin resistance gene
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27. Technique associated with DNA amplification is
(a) DNA fingerprinting
(b) PCR
(c) Southern Blotting
(d) Northern Blotting
28. Which of the following the primary requirement of a vector?
(a) ‘ori’,
(b) selectable marker
(c) Cloning sites
(d) All of these
4. (b)
14. (d)
24. (d)

7. (a)
17. (a)
27. (b)

8. (b)
18. (a)
28. (d)

9. (a)
19. (b)

10. (c)
20. (b)

N

3. (d)
13. (c)
23. (c)

HA

1. (b) 2. (d)
11. (c) 12. (a)
21. (a) 22. (c)

ANsWErs
5. (a)
6. (a)
15. (a) 16. (c)
25. (b) 26. (a)

AS

B. Very Short Answer Type Questions
1. Which enzyme is used to remove RNA during the process of DNA isolation ?

[1 Mark]
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Ans. Ribonuclease
2. Define primers.
Ans. Primers are small, chemically synthesised oligonucleotides that are complementary to the regions
of DNA.
3. Using a single template molecule, how many DNA molecules can be generated after 10 cycles of
amplification in PCR?
Ans. 210 = 1024 molecules
4. Who isolated Restriction enzymes for the first time?
Ans. Warner Arber and Hamilton Smith
5. What is Thermus aquaticus?
Ans. It is a bacterium which is found in very high temperature environment, and from which Taq
polymerase enzyme has been isolated.
6. Why does DNA move towards anode in gel electrophoresis?
Ans. Due to the presence of phosphate group, DNA is negatively charged. Therefore, it moves towards
anode in gel electrophoresis.
7. A restriction enzyme cuts DNA into multiple fragments. Name the technique used to separate
DNA fragments.
Ans. DNA fragments can be separated by gel electrophoresis.
8. Name different steps of polymerase chain reaction.
Ans. Denaturation, Annealing and Extension.
9. What is T- DNA?
Ans. T- DNA is a piece of DNA that is delivered into plant cells and it transforms normal plant cells
into a tumour.
10. List two frequently used vectors in rDNA technology.
Ans. Plasmids and Bacteriophages
11. Name the soil bacterium which is commonly used in rDNA technology?
Ans. Agrobacterium tumefaciens.
12. Which group of enzymes are known as molecular scissors?
Ans. Restriction enzymes are known as molecular scissors.
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13. Define spooling.
Ans. The purified DNA in the form of a spool over a glass rod at the last step of DNA extraction is
called spooling.
14. Name some enzymes used to isolate DNA from bacterial and plant cells.
Ans. DNA can be isolated from bacterial and plant cells by treating them with lysozyme and cellulase,
respectively.
15. What is the source of thermostable DNA?

HA

16. What is plasmid?

N

Ans. Thermostable DNA is obtained from a bacterium Thermus aquaticus.

Ans. Plasmids are extrachromosomal autonomous self-replicating circular DNA in bacterial cells.
17. Expand the term “PCR”. Who developed it?

AS

Ans. PCR is a Polymerase Chain Reaction. It was developed by Kary Mullis in 1985.
18. What is Ti plasmid?

AK

Ans. The tumour inducing (Ti) plasmid is found in Agrobacterium tumifaciens. It is modified into a
cloning vector which is no more pathogenic to the plants but delivers genes of interest into a
variety of plants.

PR

C. Short Answer Type Questions I
1. Define palindromic nucleotide sequence.

[2 Marks]

HE

RS

Ans. Palindromic nucleotide sequences are groups of letters that form the same words when read both
forward and backward, e.g., “MALAYALAM”. Each restriction endonuclease enzyme recognises
a specific palindromic nucleotide sequences in the DNA. For example,
5′ —— GAATTC —— 3′
3′ —— CTTAAG —— 5′
2. Differentiate between sticky and blunt ends.
Sticky ends
(a) They possess unpaired DNA nucleotide
sequence on either 5' or 3' strand
(b) They are formed when the restriction
enzyme makes staggered cuts.
(c) This is also known as cohesive ends.

Blunt ends
They do not possess unpaired nucleotide
sequence on either strand.
They are formed when the restriction enzyme
makes a straight cut on both strands at same place.
This is known as non-cohesive ends.

L

BR

OT

Ans.

YA

3. What is the principle of Gel electrophoresis?

O

Ans. DNA fragments are negatively charged. Therefore, they move towards anode under electric field
through the matrix (usually agarose). This matrix gel acts as sieve and helps DNA fragments
resolve based on their different sizes.

G

4. Why is enzyme cellulase used for isolating genetic material from plant cells, but not from animal
or fungal cells?

Ans. Plant cells possess a cellulosic cell wall, whereas animal or fungal cells do not. That is why
cellulases are used for breaking the cell wall of plant cells.
5. Differentiate between endonucleases and exonucleases.
Ans. Exonucleases: Exonucleases remove nucleotides from the ends of the DNA.
Endonucleases: Endonucleases make cuts at specific positions within the DNA strands.
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6. State the function of ethidium bromide in rDNA technology.
Ans. In rDNA technology, DNA strands are cut, and then separated by gel electrophoresis. After the
separation, DNA bands are stained with ethidium bromide to visualise under the UV radiation.
7. List the different tools of recombinant DNA technology.

HA

8. What is elution?

N

Ans. Different tools of recombinant DNA technology are:
(a) Restriction endonucleases
(b) Polymerase enzymes
(c) Ligases
(d) Cloning Vectors
(e) Host organism

Ans. The separated bands of DNA are cut out from the agarose gel and extracted from the gel piece.
This step is known as elution.

10. Name the different features of a cloning vector.

AK

AS

9. List any two features of restriction endonucleases.
Ans. (i) Restriction endonuclease inspect the length of DNA sequence and bind to DNA at specific
recognition sequence.
(ii) They cut the DNA strands at their specific point in their sugar – phosphate backbone.

(c) Cloning sites

RS

11. Explain the role of ‘Ori’ in a plasmid.

PR

Ans. A cloning vector must possess the following features:
(a) Origin of replication (ori)
(b) Selectable marker

Ans. The plasmid is found in a bacterial cell. It is a circular DNA molecule and possess a sequence of
nucleotides from where the replication starts. This is known as the origin of replication. (Ori).

HE

12. How does plasmid differ from chromosomal DNA?
Ans.

BR

OT

Plasmids
Chromosomal DNA
(i) They are circular DNA.
They are linear DNA.
(ii) They are found in bacterial cells They are found in bacterial as well as eukaryotic cell.
only.
(iii) They are used in rDNA technology. They are not used in rDNA technology.

G

O

YA

L

13. Some of the steps are missing in the given process of DNA isolation. Complete the missing steps:
A: Digestion of DNA fragments by restriction endonucleases
↓
B: ……………………
↓
C: Staining with ethidium bromide
↓
D: Visualization under U.V. light
↓
E: ……………………………
↓
F: Purification of DNA fragments.
Ans. B – Gel Electrophoresis
E – Elution
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D. Short Answer Type Questions II

[3 Marks]

1. Name two essential techniques that facilitated the birth of biotechnology.

HA

N

Ans. The two essential techniques that facilitated the birth of biotechnology are:
(a) Genetic engineering: It alters the chemistry of genetic material (DNA and RNA) and introduce
these into host organisms. Therefore, it changes the phenotype of the host organism.
(b) Bioprocess engineering: It is the maintenance of sterile (microbial contamination-free) ambience
in chemical engineering processes. It enables the growth of only the desired microbe/eukaryotic
cell in large quantities for the manufacture of biotechnological products like antibiotics, vaccines,
enzymes, etc.
2. What are recognition sequences or recognition sites?

3. Explain how the sticky ends are formed and joined.

AK

AS

Ans. The sites which are recognised by restriction endonucleases are called recognition sites. These
recognition sequences or sites are different and specific for the different restriction endonucleases.
These recognition sequences are palindromic which are groups of letters that form the same words
when read both forward and backward.

PR

Ans. Various restriction enzymes cleave the recognition sequence unequally. Therefore, the DNA
fragments have short and single stranded nucleotide strands which overhangs at each end. These
are called sticky ends. These form hydrogen bonds with their complementary cut counter parts.
These sticky ends of DNA fragments are joined by using enzyme DNA ligase.

RS

4. (a) Name the organism in which the vector shown is inserted to get the copies of the desired gene.

HE

(b) Mention the area labelled in the vector responsible for controlling the copy number of the inserted
gene.

O

YA

L

BR

OT

(c) Name and explain the role of a selectable marker in the vector shown below.

G

Ans. (a) Escherichia coli
(b) Ori
(c) ampR is the marker gene. It helps in identification and elimination of the non-transformant growing
in ampicillin medium and selectively allowing the growth of the transformant resistant to ampicillin.
tetR is the marker gene that helps in identification and elimination of the non-transformant growing
in tetracycline medium and selectively permitting the growth of the transformant resistant to
tetracycline.
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5. What is a selectable marker?
Ans. The selectable marker is a gene which helps in selection of specific host cells that contain the
transformants. In this way it also helps in the exclusion of the non-transformants. Hence, it permits
the growth of transformants only.

6. What are bacteriophage vectors? Name the two frequently used phage vectors.

N

Some frequently used selectable markers for E. coli include the genes encoding resistance to
antibiotics such as ampicillin, chloramphenicol, tetracycline and kanamycin.

AS

HA

Ans. Bacteriophages are viruses that infect bacterial cells. They inject their DNA into the bacterial cells.
The injected DNA selectively replicates and expresses itself in the host bacteria cell. This results
in the formation of multiple number of phages which burst out of the cell and then reinfect the
adjacent cells. Phages have the ability to transfer DNA from the phage genome to specific host
bacterial cells. Due to this property phages are used as vectors.
Frequently used phage vectors are Lambda phage and M13 phage.

AK

7. Define a vector. What are the different properties of a good vector?

PR

Ans. A vector is a DNA molecule into which the DNA fragment which has to be cloned is integrated.
The vector has the ability to replicate inside the host cell. A good vector must possess the following
properties:
(a) It must have an origin of replication to replicate autonomously.

RS

(b) It should be easy to isolate and purify.

(c) It should easily get introduced into the host cells.

8. What is the principle of separation of DNA fragments in gel electrophoresis?

OT

HE

Ans. Gel electrophoresis uses the principle of separation of DNA fragments on the basis of their size.
They migrate towards anode under the influence of the electric field. DNA molecules move through
a medium or matrix of agarose gel and thus are separated on the basis of their size.
9. Differentiate between cloning and expression vectors.

BR

Ans. The vectors which are used for propagation of DNA inserts in a suitable host are called cloning
vectors.
When a vector is designed for the expression of production of the desired protein by the specifies
DNA insert, is known as an expression vector.

L

10. What is the importance of Thermus aquaticus employed in rDNA technology?
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Ans. Thermus aquaticus is a bacterium which is found in habitats of extremely high temperatures. It
possesses a thermostable DNA polymerase enzyme due to which it is able to survive in high
temperatures. This property of DNA polymerase is employed in recombinant DNA technology.
The enzyme from the bacterium is named as Taq polymerase. It remains active during high
temperature-induced denaturation step in PCR.
11. What does EcoRI indicate? How has its name been derived?

Ans. EcoRI is the name of a restriction endonuclease enzyme.
The first letter of the name comes from the genus and the second two letters come from the
species of the prokaryotic cell from which they were isolated. In EcoRI, the letter ‘R’ is derived
from the name of the strain. Roman numbers following the names indicate the order in which
the enzymes were isolated from that strain of bacteria.
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12. What are the steps in the formation of recombinant DNA? Explain with the help of a diagram only.
Ans.

RS

Steps in formation of recombinant DNA
13. Define PCR. List the various steps of PCR.

HE

Ans. PCR is acronym of Polymerase Chain Reaction.
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The three steps of PCR are:
(i) Denaturation: It is performed at 95°C for about 15 minutes. It separates the two strands of DNA.
(ii) Annealing: This occurs at
40-60°C. In this step, the
oligonucleotide primers
anneal to each separated
strands.
(iii) Extension: It is performed
by Taq DNA polymerase.
It extends the primers by
adding nucleotides, which
is complementary to the
template strand. DNA
r e pl i c at i on proc es s i s
repeated several times.
Therefore, the desired DNA
segment is amplified within
a short period of time. The
amplified DNA fragment is
used to ligate with the vector
for further cloning.
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14. How do restriction endonucleases work?
Ans. Restriction endonucleases are enzymes. These are also called molecular scissors which are able
to cut double-stranded DNA at a particular site.
Functions of restriction endonucleases:
(a) Restriction endonuclease inspects the length of a DNA sequence.
(b) It finds the specific recognition sequence, i.e. palindromic nucleotide sequence of the DNA strands.
(c) Restriction endonucleases cut the DNA strand slightly away from the center of palindromic sites.
(d) Restriction endonucleases form overhanging stretches called sticky ends on each strands.
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N

15. Give various methods by which a host is made competent in rDNA technology. Why and how
bacteria can be made ‘competent’?
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Ans. A host cell should be sufficiently competent to receive the DNA molecule for the transformation.
These methods can be used for the following purposes :
(a) Use of divalent cations such as Ca2+, bacteria are treated with divalent cations. It makes pores in
cell wall and aid in DNA uptake by bacterial cell.
(b) Heat shock: Cells can be incubated on ice and then at 42°C for a heat shock and then again put
on ice.
(c) Microinjection: Recombinant DNA is directly injected into the nucleus of the cell. This is applied
in an animal cell.
(d) Biolistic gun method: Cells bombarded with high-velocity micro-particles of gold or tungsten
coated with DNA is known as a gene gun.
16. (i) Name the various cloning vectors.
(ii) Explain the role of plasmid in genetic engineering technology.
Ans. (i) Various cloning vectors are:
(a) Plasmids
(b) Bacteriophages
(c) Plant vectors
(d) Animal vectors
(e) Jumping genes (Transposons)
(f) Artificial chromosomes of bacteria, yeast and mammals (BAC, YAC).
(ii) Plasmids are genetic material of bacteria. These are obtained from bacteria. Plasmids are treated
with restriction endonucleases to obtain the fragments of the desired genome. They are allowed
to fuse with the desired gene with the help of a DNA ligase enzyme. The recombinant plasmids
thus formed are used as genetic material.
17. Explain different methods of gene transfer used in rDNA technology.
Ans. The various methods of gene transfer in rDNA technology are:
(a) Microinjection: In microinjection, foreign gene is introduced into the host cell by injecting the
DNA directly into the nucleus. A microneedle or micropipette is used for this purpose.
(b) Electroporation: In electroporation, temporary holes are produced in the plasma membrane of
the host cell to facilitate entry of foreign DNA.
(c) Gene Gun: Gene gun method is bombarding gold or tungsten particles coated with foreign DNA
with great velocity into the target cell. This is also known as biolistic method. This is applied in
case of plants.
18. Why is “Agrobacterium-mediated genetic transformation” in plants described as natural genetic
engineer of plants?
Ans. Agrobacterium tumefaciens is a soil bacterium and infects roots of plants. It transfers its part of
its plasmid DNA during the infection to hosts. Agrobacterium produces tumour or crown gall
in various dicotyledonous plants. They possess large tumours inducing Ti-plasmid which pass on
their tumour causing gene into the genome of the host plant. Thus gene transfer occurs in nature
naturally. That’s why the Agrobacterium-mediated genetic transformation is defined as the natural
genetic engineering in plants.
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19. (i) How is a continuous culture system maintained in bioreactors and why?
(ii) What are recombinant proteins? How do bioreactors help in their production on a large scale?
Ans. (i) In a continuous culture, the used medium is taken out from one side of the bioreactor and
simultaneously the fresh medium is supplemented from another side.
The continuous culture system maintains the growing cells physiologically active phase. This type
of culture processes produces huge biomass resulting in the high yield of the desired product.
(ii) When a protein-encoding gene is expressed in a heterologous host, it is called recombinant protein.
Bioreactors help in the production of recombinant proteins on a large scale. A bioreactor is large
vessels in which raw materials are biologically converted into specific products such as enzymes,
proteins, vitamins. A bioreactor provides various optimal conditions for obtaining the desired
recombinant products by biological methods.
E. Case Study Based Questions

PR

AK
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Read the following passage and answer the questions.
Case 1.
There are several methods of introducing the ligated DNA into recipient cells. Recipient cells after
making them ‘competent’ to receive, take up DNA present in its surrounding. So, if a recombinant
DNA bearing gene for resistance to an antibiotic (e.g., ampicillin) is transferred into E.coli cells. The
host cells become transformed. If we spread the transformed cells on plates containing ampicillin, only
selective cells grow, whereas some other cells die.
(i) Select the method through which DNA is introduced into the host cell:
(a) Microinjection
(b) Biolistic
(c) Electroporation
(d) All of these

RS

(ii) Which of the following methods of insertion of recombinant DNA is performed for animal cell?
(a) Microinjection
(b) Biolistic
(c) Electroporation
(d) None of these
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(iii) The function of calcium ion during the process of insertion of recombinant DNA is
(a) It binds to recombinant DNA for easy insertion.
(b) It makes the plasma membrane more permeable.
(c) It makes pores in the bacterial cell wall.
(d) The nucleus easily takes rDNA due to it.
(iv) Which plate is used in rDNA for DNA insertion?
(a) Agar plate containing DNA polymerase
(b) Agar plate containing cellulase and chitinase
(c) Agar plate containing restriction endocnuclease
(d) Agar plate containing antibiotic
(v) Which of the following cells grow on plates?
(a) Transformant
(b) Non-transformant
(c) Both (a) and (b)
(d) None of these
Ans. (i) (d)
(ii) (a)
(iii) (c)
(iv) (d)
(v) (a)

G

O

Case 2.
In order to cut the DNA with restriction enzymes, it needs to be in pure form, free from other macromolecules. Since the DNA is enclosed within the membranes, we have to break the cell open to release
DNA along with other macromolecules such as RNA, proteins, polysaccharides and also lipids. This
can be achieved by treating the bacterial cells/plant or animal tissue with enzymes. Genes are located
on long molecules of DNA intertwined with histone proteins. The RNA can be removed by treatment
with enzymes whereas proteins can be removed by treatment with protease. Other molecules can be
removed by appropriate treatments and purified DNA ultimately precipitates out after the addition of
chilled solution. This can be seen as collection of fine threads in the suspension.
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(i) “DNA is enclosed within the membranes”. Which membrane has been referred here?
(a) Cell membrane
(b) Nuclear membrane
(c) Vacuolar membrane
(d) All the membranes
(ii) A bacterial cell is treated with ____________ to remove DNA from its cell.
(a) Cellulase
(b) Protease
(c) RNAse
(d) Lysozyme
(iii) Chitinase is used for the isolation of DNA from
(a) Fungal cell
(b) Plant cell
(c) Animal cell
(d) Bacterial cell
(iv) DNA is extracted in
(a) Chilled ethanol
(b) Chilled ether
(c) Chilled ester
(d) Ice
(v) The histone proteins associated with DNA are found in
(a) Eukaryotes
(b) Prokaryotes
(c) Both (a) and (b)
(d) Mesokaryotes
Ans: (i) (b)
(ii) (d)
(iii) (a)
(iv) (a)
(v) (a)

RS
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Case 3.
The vectors are DNA molecules that carry foreign DNA and replicate inside the host cell. Vectors may
be plasmids, bacteriophages, cosmids yeast artificial chromosomes (YAC). The most commonly used
easily manipulated vector pBR 322 is an ideal plasmid vector. Some features that are required to facilitate
cloning into a vector involves origin of replication. It is a specific sequence of DNA bases responsible
of initiating replication, selectable marker genes and cloning sites.
(i) p in pBR 322 indicates:
(a) Plasmid
(b) Prokaryotic cell
(c) Plant cell
(d) Polylinker

HE

(ii) 'Ori' is a specific DNA sequence which facilitates:
(a) Attachment of primer
(b) Extension of DNA sequence
(c) Replication initiation
(d) Denaturation
(iii) In the given figure, A and B denotes:

OT

Cla 1 Hin d III

EcoR I
BamH I
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Pvu I

B

Pst I
A

Sal I
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pBR322

(a) Pvu II and Cla I
(c) amp R and tet R

ROP
Origin of
Replication
(On)

Pvu II

(b) ROP and Sal I
(d) Cla II and Sal II

(iv) Selectable markers in vector
(a) are responsible for replication.
(b) help in selecting transformation from non transformant.
(c) code for proteins involved in the replicating plasmids.
(d) contain unique recognition sites.
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(v) Plasmid vectors are
(a) dsDNA molecule
(c) Present in bacteria
Ans. (i) (a)
(ii) (c)

(b) extrachromosomal molecule
(d) All of these
(iv) (b)
(v) (d)

(iii) (c)

F. Assertion-Reason Type Questions

AS

HA

N

Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : Micro-injection is used to insert recombinant DNA in plant cells only.

AK

Reason (R) : In this technique, foreign genes are introduced directly into the nucleus of the
cells, by using micropipettes.
2. Assertion (A) : Bacterial cells are treated with lysozyme to obtain DNA.
Reason (R) : Chitinase is used to extract DNA from the fungus.

PR

3. Assertion (A) : Recombinant DNA is required to be expressed to produce a desirable protein.
Reason (R) : Any protein encoding gene is expressed in a homologous host, is called a recombinant
protein.

RS

4. Assertion (A) : Thermostable DNA polymerase is used in PCR.
Reason (R) : It is isolated from a bacterium, Thermus aquaticus.

HE

5. Assertion (A) : Purified DNA precipitates out in chilled ethanol.
Reason (R) : Isolated DNA is removed by spooling.

OT

6. Assertion (A) : Agrobacterium tumifaciens deliver ‘T-DNA’ to dicot plants.
Reason (R) : ‘T-DNA’ transforms normal plant cells into a tumour cells.
7. Assertion (A) : Plasmids and bacteriophages have the ability to replicate within bacterial cells.

BR

Reason (R) : Bacteriophages have very high copy numbers of their genome within the bacterial
cells.

L

8. Assertion (A) : In PCR, DNA fragments move towards anode under an electric field through a
medium/matrix.

YA

Reason (R) : DNA fragments are negatively charged molecules.

9. Assertion (A) : Overhanging stretches are called sticky ends.

O

Reason (R) : They form hydrogen bonds with their complementary cut counterparts.

G

10. Assertion (A) : Restriction endonuclease recognises a specific palindromic nucleotide sequences
in the DNA.
Reason (R) : The first restriction endonuclease is EcoRI.

1. (d)

2. (b)

3. (c)

4. (b)

ANsWErs
5. (b)
6. (a)

7. (b)
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Biotechnology and
its Applications
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summAry
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I. THREE CRITICAL RESEARCH AREAS OF BIOTECHNOLOGY
(i) Provides the best catalyst in the form of improved organism, usually a microbe or pure enzyme.
(ii) Creating optimal conditions through engineering for a catalyst to act, and
(iii) Downstream processing technologies to purify the protein/organic compound.
II. BIOTECHNOLOGICAL APPLICATIONS IN AGRICULTURE
• Food production can be increased by
(i) Agro-chemical based agriculture
(ii) Organic agriculture
(iii) Genetically engineered crop-based agriculture.

RS

• Green revolution effectively increased the food production several folds:
(i) by using better management practices and
(ii) use of agrochemicals, fertilisers and pesticides.
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• Additional increase in production is not possible by using these simple methods. To overcome
this, genetically modified crop is used.
• Plants, bacteria, fungi and animals whose genes have been altered by manipulation are called
Genetically Modified Organisms (GMOs). They are also called transgenic organisms.
• GMOs are useful in various ways:
(i) made crops better tolerant to abiotic stresses (cold, drought, salt, heat).
(ii) reduced reliance on chemical pesticides (pest-resistant crops).
(iii) helped to reduce post-harvest losses.
(iv) increased efficiency of mineral usage by plants (this prevents early exhaustion of fertility
of soil).
(v) enhanced nutritional value of food, e.g., golden rice, i.e., Vitamin ‘A’ enriched rice.
(vi) created ideal plants to supply alternative resources to industries, in the form of starches,
fuels and pharmaceuticals.
III. APPLICATION OF BIOTECHNOLOGY IN CONSTRUCTION OF PEST-RESISTANT
PLANTS

72

• Pest resistant plants decrease the dependency on pesticides consequently decreases usage of pesticides.
• Bt toxin is produced by bacterium Bacillus thuringiensis (Bt). Bt toxin gene provides resistance
to insects, hence it acts as a bio-pesticide. Some examples are Bt cotton, Bt corn, rice, tomato,
potato and soy bean etc.
Bt Cotton
• Bacillus thuringiensis produce proteins. It kills certain insects like lepidopterans, coleoptera
(beetels) and dipterans (flies, mosquitoes).
• B. thuringiensis produces crystals containing a toxic insecticidal protein called Bt toxin or Crytoxin.
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It is present in bacterium as inactive protoxins. However, as the insects ingest it, the inactive form
it converted into an active form of toxin. This is due to alkaline pH of gut. The active toxin binds
to surface of midgut epithelial cells and create pores. This results in cell swelling and lysis and finally
the death of insects.
• The Bt gene from B. thuringiensis is incorporated into several crop plants like cotton, maize, rice etc.
• The toxin is coded by a gene cryIAc named cry. The protein coded by the genes control insects.
For example:
(a) Cry I Ac and Cry II Ab – control cotton bollworms
(b) Cry I Ab – controls cornborer
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Pest resistant plants
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• Some nematodes such as Meloidogyne incognitia infects the roots of tobacco plants reduces its
overall yield.
• The infestation of these nematodes can be prevented by a process named RNA interference
(RNAi).
• RNAi is present in all eukaryotic organisms as cellular defense. It silences the specific mRNA due
to complementary dsRNA molecules. Therefore, it binds to and prevents translation of the mRNA.
• Source of complementary RNA: from an infection by RNA viruses or mobile genetic elements
(transposons). These replicate via an RNA intermediate.
• Agrobacterium is used as vector for introduction of nematode specific genes into host plant.
• The introduction of DNA is such that it produces both sense and anti-sense RNA in the host cells.
These two RNAs are complementary to each other and form a double stranded RNA. The ds RNA
initiates RNAi and hence silences the specific mRNA of nematode.
• The nematode could not survive in a transgenic host expressing specific interfering RNA. The
transgenic plant therefore got itself protected from the parasite.
IV. BIOTECHNOLOGICAL APPLICATIONS IN MEDICINE

G

O

YA

L

BR

OT

• Biotechnology helps in mass production of safe and more effective therapeutic drugs.
• The recombinant therapeutics do not induce unwanted immunological responses. This is common
in case of similar products isolated from non-human sources.
A. Genetically Engineered Insulin
Proinsulin
• Earlier, insulin was extracted from pancreas of
slaughtered cattle and pigs. As it was from animal
source, some patients develop allergy or other types
of reactions to the foreign protein.
• Insulin is formed of two short polypeptide chains:
Insulin
chain A and chain B. These chains are linked
together by disulphide bridges.
Free C peptide

Structure of insulin
• In humans and other mammals, insulin is synthesised as a prohormone, which contains
an extra stretch called C peptide. The C peptide is absent in mature insulin. Assemblage
of insulin into a mature form using rDNA technique was the main challenge for the
scientists.
• An American company, Eli Lilly (1983) prepared two DNA sequences, which corresponded
to A and B chain of human insulin. They introduced them in E.coli plasmids to produce
insulin chains. Chain A and Chain B were produced separately, extracted and combined
by creating disulphide bonds to form human insulin.
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B. Gene Therapy
• It is a collection of methods that allows correction of a gene defect that has been diagnosed
in a child or embryo. This method is applied in a person with a hereditary disease. In
this method, genes are inserted into a person’s cells and tissues to treat a disease.
• The correction of gene defect involves delivery of a normal gene into the individual or
embryo to take over the function of and compensate for non-functional gene.
• In 1990, the first clinical gene therapy was performed on a 4-year-old girl, who was
suffering from SCID disorder with adenosine deaminase (ADA) deficiency. This disorder
is due to the deletion of the gene for adenosine deaminase that is essential for functioning
of immune system. This defect can be treated by enzyme replacement therapy in which
functional ADA is given to the patient by injection or bone marrow transplant.
• In gene therapy method, lymphocytes from the blood of the patient are grown in culture
medium outside the body. A normal ADA is cloned by recombinant DNA technology
and is inserted into the nucleic acid of a retro virus. The bone marrow stem cells taken
from ADA deficient patient are infected with the retrovirus. Virus inserts the nucleic acid
(rDNA) including the functional ADA gene into the stem cell chromosome. The treated
stem cells are injected back to the patient's bone marrow. These engineered cells supply
the missing enzyme and ADA deficient patient gets cured.
In this method periodic infusion of such genetically engineered lymphocytes is needed.
If gene isolated from bone marrow cells producing ADA is introduced into cells at
early embryonic stages, it could be a permanent cure.
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C. Molecular Diagnosis
• Conventional method of diagnosis such as serum or urine analysis do not detect
diseases at early stage. For this, following methods can be more effective for early
diagnosis of diseases:
(a) Recombinant DNA technology
(b) Polymerase Chain Reaction (PCR)
(c) Enzyme Linked Immuno-Sorbent Assay (ELISA).
• Symptoms of disease appear only when the pathogen concentration increases considerably.
However, PCR helps in detection of even low concentration of pathogens such as bacteria
and virus.
Some common uses of PCR in medical diagnosis are:
(a) It is also helpful in the detection of gene mutation in cancer patients.
(b) PCR is frequently used to detect the HIV in suspected AIDS patients.
(c) Genetic disorders can also be detected by using PCR technique.
• A single stranded DNA or RNA having radioactive molecule is allowed to hybridise to
its complementary DNA in a clone of cells followed by detection using autoradiography.
The clone having the mutated gene will not appear on the photographic film.
• ELISA is based on the principle of antigen-antibody interaction. Pathogen infection can be
detected by the presence of antigens. For example, proteins, glycoproteins of pathogens.
Antibodies synthesised against these pathogens also help in the detection of pathogens
inside the body.

V. TRANSGENIC ANIMALS
• Animals with manipulated DNA and that possess and express a foreign gene are known as transgenic
animals. For example, transgenic mice, rats, rabbits, pigs, sheep, cows and fish.
• Causes for the development of transgenic animals(a) Normal physiology and development: Transgenic animals are designed for study of gene
regulation and its effect on normal physiological function of the body.
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(b) Study of disease: A number of transgenic animals help to increase our understanding
of how genes contribute to the development of disease. Transgenic models have been
developed for diseases like cancer, cystic fibrosis, Alzheimer’s disease etc.
(c) Biological products: Transgenic animals produce useful biological products. These can
be created by the introduction of the portion of DNA (gene) which codes for a particular
product such as human protein (alpha – 1-antitrypsin) used to
(i) treat emphysema
(ii) treat PKU (Phenylketonuria)
(iii) treat cystic fibrosis.
The first transgenic cow, Rosie, produced human protein-enriched milk (alpha-lactalbumin
– 2.4 gm/litre).
(d) Vaccine safety: Transgenic mice are developed for testing the safety of vaccines before
they are used on human. Polio vaccine was tested on transgenic mice and then on monkey.
(e) Chemical safety testing: Transgenic animals carry genes which make them more sensitive
to toxic substances than non-transgenic. It gives us results in less time.
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VI. ETHICAL ISSUES
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• GEAC (Genetic Engineering Approval Committee): An Indian Government, organization, to
take decisions regarding the validity of GM research and the safety of introducing GM-organisms
for public services.
Biopatent
• A patent is the right granted by a government to an inventor to prevent others from making
commercial use of his invention. Now, patents are granted for biological entities and for products
derived from biological resources.
• Biopatent is a type of official license, which gives protection to inventions, processes or, products
obtained.
Biopiracy
• It is getting the biopatents for materials and products which are already known and being used by
people.
• The use of bio-resources by multinational companies and other organisations without proper
authorisation from the countries and people concerned without compensatory payment to them.
• In 1997, an American company got patent rights on Basmati rice through the US Patent and
Trademark Office. This allowed the company to sell a ‘new variety of Basmati, in US and abroad.
This ‘new’ variety of Basmati had actually been derived from Indian farmer’s varieties. Indian
Basmati was crossed with semi-dwarf varieties and claimed as an invention or a novelty.
• Many industrialised nations are rich financially but poor in biodiversity and traditional knowledge.
In contrast the developing and the underdeveloped world is rich in biodiversity and traditional
knowledge related to bio-resources. Traditional knowledge related to bio-resources can be exploited
to develop modern applications and can also be used to save time, effort and expenditure during
their commercialisation.
• Several attempts have also been made to patent uses, products and processes based on Indian
traditional herbal medicines, e.g., turmeric and neem.

Question Bank

A. Multiple Choice Questions
[1 Mark]
1. Biological control of agricultural pests differs from that of chemical control as it is
(a) More toxic
(b) Self-perpetuating
(c) Causes very much pollution
(d) Very much expensive
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2. Which of the following is commercially produced by genetically engineered bacteria?
(a) Thyroxine
(b) Testosterone
(c) Insulin
(d) Oxytocin

4. Due to which of the following, green revolution was successful?
(a) Improved crop varieties
(b) Better management practices
(c) Use of agrochemicals
(d) All of these

N

3. Transgenic crops developed that can tolerate herbicides are
(a) Maize and sugarcane
(b) Rice and wheat
(c) Tomato and rice
(d) Tomato and tobacco

(c) Cell defense

6. Bt gene has been obtained from
(a) Virus
(b) Bacteria

(c) Fungi

7. In insects, the Bt toxin acts on
(a) surface of midgut epithelial cells
(c) surface of foregut epidermal cells

(b) surface of foregut epithelial cells
(d) surface of hindgut epithelial cells

8. Bt toxin genes were isolated from
(a) Bacillus thuringiensis
(c) Salmonella typhi

(b) Escherichia coli
(d) Bacillus cereus

HA

5. RNA interference helps in
(a) Cell proliferation (b) Tissue culture

(d) Cell division

PR

AK

AS

(d) Insects

9. In RNAi, genes are silenced using
(a) ss DNA
(b) ss RNA

(c) ds DNA

(d) ds RNA

HE

RS

10. Silencing of a gene could be achieved through the use of
(a) Short interfering RNA (RNAi)
(b) Antisense RNA
(c) Both (a) and (b)
(d) None of these
11. Golden Rice is rich in
(a) Vitamin C
(b) b-carotene and ferritin (c) Biotin

(d) Proline

L

BR

OT

12. Which of the following is the quality of improved transgenic basmati rice?
(a) High yield, without any aroma
(b) High yield, high vitamin A content
(c) Does not require chemical fertilisers and growth hormones
(d) Insect and pest resistant
13. Which of the following is a genetically modified crop?
(a) Bt-cotton
(b) Bt-brinjal
(c) Golden rice
(d) All of these

YA

14. The bacterium used for the production of insulin using rDNA technology is:
(a) Saccharomyces
(b) Rhizobium
(c) Escherichia
(d) Mycobacterium

G

O

15. Which among the following is based on antigen-antibody interaction?
(a) Polymerase Chain Reaction
(b) Gel electrophoresis
(c) ELISA
(d) All of these
16. The first clinical application of gene therapy was performed for
(a) Adenine deficiency
(b) Adenosine deficiency
(c) Adenosine deaminase deficiency
(d) Deaminase deficiency
17. Which of the following is not an advantage of transgenic animals?
(a) Early detection of diseases
(b) Investigation of new treatments for diseases
(c) Testing the safety of vaccines
(d) Producing useful biological products
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18. Human insulin is made in
(a) Bacteria
(b) Virus

(c) Plants

(d) Animal

19. C-peptide of human insulin is
(a) A part of mature insulin molecule
(b) Responsible for formation of disulphide bridges
(c) Removed during maturation of pro-insulin to insulin
(d) Responsible for its biological activity.
(c) Rice

(d) Tomato

21. The site of production of ADA in the body is
(a) Erythrocytes
(b) Lymphocytes

(c) Blood plasma

(d) Osteocytes

22. GEAC stands for
(a) Genome Engineering Action Committee
(c) Genetic Engineering Approval Committee

(b) Genetic Environment Action Committee
(d) Genetic and Environment Approval Committee.

AS

HA

N

20. The first transgenic plant is
(a) Potato
(b) Tobacco

AK

23. The trigger for activation of toxin of Bacillus thuringiensis is
(a) Enzymes of stomach
(b) Acidic pH of the gut
(c) Alkaline pH of the gut
(d) Mechanical action in the insect gut

PR

24. Crystals of Bt toxin produced by some bacteria do not kill the bacteria themselves because
(a) Bacteria are resistant to the toxin
(b) Toxin is immature
(c) Toxin is inactive
(d) Bacteria encloses toxin in a special sac
(d) SCID

26. The Ti plasmid used for producing transgenic plants is found in
(a) E. coli
(b) Rhizobium
(c) Cotton plant

(d) Agrobacterium

HE

RS

25. The first clinical gene therapy was done for the treatment of
(a) AIDS
(b) Phenylketonuria
(c) Cystic fibrosis

OT

3. (d)
13. (d)
23. (c)

4. (d)
14. (c)
24. (c)

BR

1. (b) 2. (c)
11. (b) 12. (b)
21. (b) 22. (c)

ANsWErs
5. (c)
6. (b)
15. (c) 16. (c)
25. (d) 26. (d)

7. (a)
17. (a)

B. Very Short Answer Type Questions

8. (a)
18. (a)

9. (d)
19. (c)

10. (c)
20. (b)
[1 Mark]

G

O

YA

L

1. The insulin produced by rDNA technology is more beneficial than the insulin from the pancreas
of slaughtered animals. Why?
Ans. Insulin from animal sources causes allergy in human beings.
2. List two pest resistant plants produced by using rDNA technology.
Ans. Bt Cotton, Bt Brinjal.
3. What is the zoological (scientific) name of the nematode that attacks the roots of tobacco plant?
Ans. Meloidogyne incognitia.
4. Expand the term GEAC.
Ans. GEAC stands for Genetic Engineering Approval Committee.
5. The first transgenic cow, produced human protein – enriched milk. Name the cow and the protein
found in milk.
Ans. Cow-Rosie, Protein-alpha-lactalbumin.
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Ans.
15.
Ans.
16.
Ans.
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PR

YA

17.
Ans.
18.
Ans.

RS

12.
Ans.
13.
Ans.

HE

11.
Ans.

OT

10.
Ans.

Name the human Insulin formed by rDNA technology.
Humulin
Which microorganism is used for producing insect-resistant plants by genetic engineering?
Agrobacterium tumefaciens
What is the source of complementary RNA for the process of RNAi?
The source of complementary RNA in RNAi could be from an infection by RNA viruses or mobile
genetic elements (transposons) that replicate via an RNA intermediate.
What is a C-peptide?
Mammalian insulin is synthesised as a pro-hormone which contains an extra stretch of peptide,
called the C-peptide.
Define a prohormone.
A prohormone is a pro-enzyme. It needs to be processed before it becomes a fully mature and
functional hormone.
What are transgenic bacteria? Illustrate using any one example.
Genetically modified bacteria are called transgenic bacteria. These are useful in producing a number
of beneficial products for human beings. For example; E. coli is genetically modified to produce
human insulin.
Name the technique which is used to detect HIV in suspected AIDS patient.
PCR (Polymerase Chain Reaction)
What is RNAi?
RNA interference (RNAi) is the silencing of a specific mRNA due to a complementary dsRNA
molecule that binds to and prevents translation of the mRNA. This is also called RNA silencing.
Name the bond which exists between two chains A and B of human insulin.
Disulphide bond.
Define a transgenic animal. Give one example.
Animals that possess manipulated DNA and express an extra (foreign) gene are known as transgenic
animals. For example, transgenic rats.
What is a Cry protein?
Cry is the poisonous protein coded by cry genes. These are secreted in crystal form by Bacillus
thuringiensis during a specific growth process.
Name the technique based on the principle of antigen-antibody interaction used in detection of a HIV.
ELISA (Enzyme Linked Immuno Sorbent Assay)
Name the disease for which gene therapy has been proved effective.
Adenosine deaminase deficiency (ADA) disease called SCID.

BR

9.
Ans.

Learn @ ` 1 Per Day
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6.
Ans.
7.
Ans.
8.
Ans.

A DIGITAL LEARNING APP

C. Short Answer Type Questions I

[2 Marks]

O

1. What is the contribution of Eli Lilly company in the field of rDNA technology for the mankind?

G

Ans. Eli Lilly is an American company. It prepared two DNA sequences corresponding to A and B
chains of human insulin and introduced them in E. coli plasmids to produce insulin chains. Chains
A and B were produced separately and then extracted and combined by creating disulphide bonds
to form a mature human insulin.
2. How does a virus help in the transfer of their genetic material into the host cell?
Ans. Viruses that attack their hosts introduce their genetic material into the host cell as part of their
replication cycle. These are used as vectors to transfer healthy genes or more recently portions
of genes.
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3. Name two uses of GM plants.
Ans. GM plants are useful in (i) increasing crop yields, and (ii) reducing post harvest losses.
4. What is the function of GEAC?
Ans. GEAC makes decisions regarding the validity of GM research and the safety of introducing
genetically modified organisms for public services.
5. What is GEAC? List its two objectives.

AS

HA

Its objectives are:
(i) To make decisions regarding validity of GM research
(ii) Safety of introducing GMO for public services
6. How are genetically modified crop plants beneficial?
Ans. (i) More tolerant to abiotic stresses
(ii) Pest resistant
(iii) Reduction in post harvest losses
(iv) Increased nutritional value of food

N

Ans. GEAC stands for Genetic Engineering Approval Committee.

7. For which variety of Indian rice, the patent was filed by a USA Company?

AK

Ans. Indian Basmati was crossed with semi-dwarf variety and was claimed as a new variety for which
the patent was filed by a USA company.

PR

8. What is Golden rice?

Ans. Golden rice is a genetically modified rice. It contains a gene which codes for Vitamin A precursor.
Golden rice is rich in Vitamin A and hence it is nutritionally very rich.

RS

9. How was Insulin produced before the introduction of rDNA technology? What were the problems
encountered?

OT

HE

Ans. Insulin is used for treatment of diabetes. It was earlier extracted from pancreas of slaughtered
cattle and pigs.
Insulin from an animal source was not useful for some patients because they developed some
kind of allergy or other types of reactions to the foreign proteins.
10. How are transgenic animals useful for mankind in the study of diseases?

BR

Ans. Transgenic animals are used to understand how genes contribute to the development of a disease.
They serve as models for human diseases, such as cancer, cystic fibrosis, rheumatoid arthritis
and Alzheimer.
D. Short Answer Type Questions II

[3 Marks]

G

O

YA

L

1. List the three critical research areas of biotechnology.
Ans. (i) Providing the best catalyst in the form of improved organism usually a microbe or pure enzyme
(ii) Creating optimal conditions through engineering for a catalyst to act
(iii) Downstream processing technologies to purify the protein/organic compound
2. Name three methods through which food production can be increased.
Ans. (i) Agro-chemical based agriculture:
(ii) organic agriculture; and
(iii) genetically engineered crop-based agriculture
3. What is GMO? Name two factors on which their behavior depends.

Ans. Plants, bacteria, fungi and animals whose genes have been transformed by manipulations are called
Genetically Modified Organisms (GMO). The two factors on which their behaviour depends are:
(i) Proper insertion of gene of interest
(ii) Proper harvesting of genetically modified organisms to produce desired product
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4. Why does Bt toxin not affect the bacteria but only to the insects?
Ans. Bt toxin protein does not kill the bacteria itself because it exists as inactive protoxin. However,
once an insect ingests the inactive protoxin it is converted into active toxin. This is due to the
alkaline pH of gut which solubilises the crystal. The activated toxin binds to surface of midgut
epithelial cells and form pores in the cell that cause cell swelling and lysis.
5. What is ELISA? Name the diseases that can be detected using it. Discuss the principle underlying
the test.

HA

N

Ans. ELISA is Enzyme Linked Immuno-Sorbent Assay. It is used for the detection of the diseases like
AIDS, cancer etc.

AS

ELISA is based on the principle of antigen-antibody interaction. Infection by various pathogens
can be detected by the presence of antigens (proteins, glycoproteins, etc.) or by detecting the
antibodies synthesised against the pathogens.
6. Define “Biopiracy”. Give one example.

AK

Ans. Biopiracy refers to the use of bio-resources by multinational companies and other organisations
without proper authorisation from the countries and people concerned without giving them any
compensatory payment.

PR

In 1997, an American company got patent rights on Basmati rice through the US Patent and
Trademark Office. This allowed the company to sell a ‘new’ variety of Basmati, in the US and
abroad. This ‘new’ variety of Basmati had actually been derived from Indian farmer’s varieties
and is indigenous to our country India.
7. PCR is a useful technique for early identification of an infectious disease. Explain.

HE

RS

Ans. PCR is very precise and sensitive technique. It facilitates the amplification of specific desired
DNA even from an inadequate amount of DNA template. It detects the presence of an infectious
organism in the affected person at an early stage of infection. This is possible even before the
infectious organism has multiplied to large number in the affected person. Hence, PCR has proved
to be very much effective for early identification of an infectious disease.

OT

8. What is RNA interference? Explain its efficacy in context of pest resistant plants.

BR

Ans. RNA interference (RNAi) takes place in all eukaryotic organisms as a method of cellular defence.
This method involves interfering with the function of mRNA i.e. silencing of a specific mRNA
due to a complementary double stranded RNA (dsRNA). It binds to and prevents translation of
the mRNA. The source of this complementary RNA can be from an infection by viruses having
RNA genomes or mobile genetic elements (transposons) that replicate via an RNA intermediate.

YA

L

Due to the RNA silencing the parasite cannot survive in a transgenic host that expresses a specific
interfering RNA. The transgenic plant therefore becomes protected from the parasite.
9. ELISA is based on the principles of antigen-antibody interaction. Can this technique be used in
the molecular diagnosis of a genetic disorder, such as phenylketonuria?

G

O

Ans. ELISA is based on the principles of antigen-antibody interaction and it can be certainly used in
various molecular diagnosis. One can use antibody against the enzyme (that is responsible for the
metabolism of phenylalanine) to develop ELISA based diagnostic technique. The patient where
the enzyme protein is absent would give negative result in ELISA when compared to normal
individual.
10. Define the term “bio-pesticide”. Name and explain the mode of action of a common bio-pesticide.
Ans. Bio-pesticide is derived from some natural living things such as microorganisms, plants or animals.
These are not chemical in nature and are more specific in their mode of action against pests.
Bio-pesticides are safer for environment than the chemical pesticides.
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The most common bio-pesticide is Bt toxin. It is produced by bacterium Bacillus thuringiensis. Bt
toxin gene is cloned from the bacterium and expressed in plants. The Bt toxin protein is present
in bacterium as inactive protoxin. When an insect ingests the toxic protein, it is converted into its
active form due to the alkaline pH of the insect gut. The activated toxin then binds to the surface
of midgut epithelial cells and create pores. It causes cell swelling and lysis ultimately eventually
kills the insect.
11. What is gene therapy? Explain using example of adenosine deaminase (ADA) deficiency.

OT

HE

RS

PR

AK

AS

HA

N

Ans. Gene therapy is the correction of a defect in a gene that is diagnosed in a child/embryo. The
correction of a genetic defect involves insertion of a normal gene into the affected individual.
The normal gene functions and compensates for the non-functional gene.
ADA deficiency is because of the deletion of the gene which codes for adenine deaminase (ADA).
This enzyme is vital for appropriate functioning of the immune system.
To cure ADA deficiency, at first lymphocytes are taken from the blood of the patient. These are
grown in a culture. Then a functional ADA cDNA (using a retroviral vector) is introduced into
these lymphocytes. The lymphocytes are then returned to the patient’s body. As we know that
lymphocytes die after some time, the patient requires regular infusion of genetically modified
lymphocytes. However, if the gene isolate from marrow cells producing ADA is introduced into
cells at early embryonic stages, it could be a permanent cure.
12. What are the disadvantages of insulin obtained from the animal source?
Ans. (i) Insulin is required in very minute quantities in the body. Therefore, a large number of animals
need to be sacrificed for obtaining small quantities of insulin. This makes the cost of insulin very
high as the demand of insulin is very high due to large number of diabetic patients around the world.
(ii) In addition, animal-slaughtering is not ethical.
(iii) There is possibility of immune response in humans against the administered insulin which is
derived from animals.
(iv) The possibility that slaughtered animals may be infected with some infectious microorganism,
cannot be denied. It may contaminate the insulin produced by them.
13. How are GM plants useful to us?
Ans. Genetic modification of plants is useful in many ways such as

BR

It has made crops more tolerant to various abiotic stresses. For example, cold, drought, salt, heat.
It has reduced reliance on chemical pesticides. i.e, it has produced pest-resistant crops.
It has helped to reduce post-harvest losses.
GM plants have increased efficiency of mineral usage by plants. This prevents early exhaustion
of fertility of soil.
(v) GM plants have improved nutritional value of food. For example, Golden rice, is a vitamin ‘A’
enriched rice.
14. Define transgenic animals. Explain in detail any four areas where they can be utilised.

YA

L

(i)
(ii)
(iii)
(iv)

O

Ans. Animals that possess the manipulated DNA and express an extra (foreign) gene are known as
transgenic animals. The main areas where transgenic animals can be utilised are:

G

(i) To study normal physiology and development: Transgenic animals help in the study of gene
regulation and how they affect the normal functions of the body.
By expression of certain genes, they help scientists to understand the normal gene expression at
various stages of growth and development.
(ii) Study of diseases : Transgenic animals serve as models for various human diseases. They also
help us to understand the involvement of various genes in diseases like cancer, cystic fibrosis,
rhematoid arthritis disease etc.
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(iii) Vaccine safety: Transgenic animals are used to test efficacy of vaccines. For example, polio
vaccines. Transgenic mice have revealed encouraging results in this area and is likely to replace
the vaccine testing on monkeys in near future.
(iv) Chemical safety testing: Transgenic animals are created which are more sensitive to certain
chemicals/drugs. These are used to study the toxicity or side effects of that chemical/drug. The
advantage is that we get results faster.
15. Name different areas where biotechnology has influenced our lives.
Ans. Biotechnology has influenced human lives in the following areas:
(i) Genetically modified crops for agriculture (ii) Therapeutics and diagnostics
(iii) Processed food
(iv) Bioremediation
(v) Waste treatment and energy production.

HE

E. Case Study Based Questions

RS

PR

AK

AS

16. Genetically modified plants can reduce usage of chemical pesticides. Explain.
Ans. Bt toxin is produced by the bacterium Bacillus thuringiensis. Bt toxin gene is cloned from the
bacteria and has been expressed in plants to provide resistance to insects without the usage of
insecticides. It has helped to create a bio-pesticide. Examples are Bt cotton, rice, tomato, potato
and soybean etc.
17. Write a short note on biopiracy.
Ans. Bio piracy is referred as the use of bio-resources by multinational companies, other organisations
and developed countries without proper authorisation from the countries and people concerned
without any compensatory payment. Many developed nations are financially very rich, however,
poor in biodiversity and traditional knowledge. On the other hand, the developing as well as the
underdeveloped countries are extremely rich in biodiversity and traditional knowledge. Traditional
knowledge of bio-resources can be exploited to develop modem applications and can also be used
to save time, effort and expenditure during their commercialisation.

G

O

YA

L

BR

OT

Read the following passage and answer the questions.
Case 1.
Transgenic animals can serve as factories. In some cases, they produce a large amount of proteins.
Transgenic mice have been engineered to express human antibodies by introducing a large segment of
human DNA encoding immunoglobulin genes. In some transgenic animals such as cow and sheep, protein
with medicinal values can be produced in huge quantities in milk. It can be later purified. Transgenic
properties can also be used to change the phenotype of the organisms such as growth, fat composition,
milk production, texture of hair etc.
(i) The production of transgenic animals involves:
A. Introduction of vector into the host cells
B. Ligating the desired gene with the vector
C. Identification and separation of desired genes
Select the correct sequence for the formation of transgenic animals
(a) ABC
(b) BAC
(c) CAB
(d) CBA
(ii) In transgenic animals, like sheep and cow, proteins of medicinal properties in the
(a) Blood
(b) Urine
(c) Milk
(d) All of these
(iii) For gene transfer experiments mouse is the most preferred animal because
A. Short estrous cycle
B. Long gestation period
C. Short gestation period
D. Production of more offsprings per pregnancy.
Select the correct option
(a) A and B
(b) A and C
(c) C and D
(d) Only D
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(iv) All of the given examples are transgenic animals except
(a) Cow
(b) Mice
(c) Goat

(d) Horse

BR

OT
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(v) Assertion (A): Transgenic mice have been engineered to express human antibodies of A.
Reason (R): Large segment of human DNA encoding human immunoglobulin have been transferred
to mice.
(a) Both A and R are correct and R is the correct explanation.
(b) Both A and R are correct and R is not the correct explanation of A.
(c) A is true, R is wrong.
(d) R is true, A is wrong.
Ans. (i) (d)
(ii) (c)
(iii) (b)
(iv) (d)
(v) (a)
Case 2.
Insulin used for diabetes was earlier extracted from slaughtered animals. Insulin from an animal
source, though caused some patients to develop allergy or other types of reactions to the
foreign protein. Insulin consists of two short polypeptide chains: chain A and chain B, that are
linked together by a chemical bond. In mammals, including humans, insulin is synthesised as a
pro-hormone. It contains an extra stretch of peptide. This peptide is not present in the mature insulin
and is removed during maturation into insulin. The main challenge for production of insulin using rDNA
techniques was getting insulin assembled into a mature form. In 1983, Eli Lilly an American company
prepared two DNA sequences corresponding to A and B, chains of human insulin and introduced them
in bacteria to produce insulin chains.
(i) Insulin is extracted from
(a) Liver
(b) Stomach
(c) Intestine
(d) Pancreas.
(ii) The short stretch of peptide is found in
(a) A chain
(b) B chain
(c) Immature insulin (d) Mature insulin
(iii) The short stretch of peptide is called
(a) A peptide
(b) B peptide
(c) C peptide
(d) I peptide
(iv) Proinsulin is made up of ______ chains.
(a) 1
(b) 2
(c) 3
(d) 4
(v) The chains of insulin are connected by
(a) Ionic bond
(b) Monosulphide bond
(c) Disulphide bond
(d) C-N bond
Ans. (i) (d)
(ii) (c)
(iii) (c)
(iv) (c)
(v) (c)

YA

L

Case 3.
Specific Bt toxin genes were isolated from bacterium and incorporated into the several crop plants. The
choice of genes depends upon the crop and the targeted pest. The toxin is coded by a gene. There are
a number of genes that encode proteins to kill many insects.
(i) The gene that encodes the Bt toxin protein is
(a) cay
(b) cry
(c) kry
(d) rky
(b) Bacillus thuringenesis
(d) Bacillus thuringiensis

(iii) Different forms of Bt toxin genes are
(a) cryIAc
(c) cryIAb

(b) cryIIAb
(d) All of these

(iv) Gene cryIAb control the
(a) Cotton bollworms
(c) Cotton borer

(b) Corn bollworms
(d) Corn borer

G

O

(ii) Bt toxin genes have been isolated from
(a) Bacillus tharingiensis
(c) Bacillus turingiensis
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(v) Which of the following genes control the cotton bollworms?
(a) cryIAb and cryIAc
(b) cryIAc and cryIIAb
(c) cryIAb and cryIIAb
(d) only cryIIAb
Ans. (i) (b)
(ii) (d)
(iii) (d)
(iv) (d)
(v) (b)
F. Assertion-Reason Type Questions
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Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : Bt toxins are insecticial proteins, coded by a gene cryIAc.
Reason (R) : Both cryIAc and cryIIAb genes control the cotton bollworms.
2. Assertion (A) : Bt toxin genes were isolated from Bacillus thuringiensis.
Reason (R) : Bt toxins are insect-group specific.
3. Assertion (A) : RNA interference (RNAi) is the silencing of a specific mRNA in eukaryotes.
Reason (R) : A complementary dsRNA molecule binds to and prevents translation of the mRNA.
4. Assertion (A) : RNA interference (RNAi) is a method of cellular defense.
Reason (R) : RNA interference (RNAi) occurs in both prokaryotes and eukaryotes.
5. Assertion (A) : Gene cryIAb controls corn borer insect.
Reason (R) : Bt toxin proteins exist as inactive protoxins, and converted into an active toxin
due to acidic pH of the gut.
6. Assertion (A) : Pro-insulin has an extra stretch of C peptide.
Reason (R) : C peptide is removed during maturation into insulin.
7. Assertion (A) : Adenosine deaminase (ADA) deficiency is caused due to the addition of the gene
for adenosine deaminase.
Reason (R) : PCR is used to detect mutations in genes in suspected cancer patients.
8. Assertion (A) : ELISA helps in early diagnosis of diseases.
Reason (R) : It is based on the principle of antigen-antibody interaction.
9. Assertion (A) : Rosie was the first transgenic cow. The protein-enriched milk from.
Reason (R) : Rosie contained the human alpha-lactalbumin which is highly nutritious.
10. Assertion (A) : Cry gene expressing crop is resistant to a group of insects.
Reason (R) : Cry proteins produced from Bacillus thuringiensis are toxic to larvae of certain
insects.
11. Assertion (A) : Genetically modified microbes help in crop protection.
Reason (R) : GMOs could be a bacteria, fungi, plants or animals.
12. Assertion (A) : Biopatent is a type of official license granted for the biological entities and their
products.
Reason (R) : Getting the biopatents for materials and products which are known and being used
by people is biopiracy.
1. (a) 2. (b)
11. (b) 12. (b)
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3. (a)

4. (c)
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5. (c)
6. (b)

7. (d)

8. (a)

9. (b)

10. (b)
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Unit 5 : Ecology and Environment

N

Organisms and Populations
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summAry
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I. ORGANISM AND ITS ENVIRONMENT

BR

OT
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• Rotation of the earth around the Sun and the tilt of its axis cause annual variations in the intensity
and duration of temperature, resulting in distinct seasons.
• These variations together with annual variation in precipitation (precipitation includes rain and
snow) account for the formation of major biomes such as desert, rain forest and tundra.

L

Biome distribution with respect to annual temperature and precipitation

YA

• Niche: Every organism has defined range of conditions that it can tolerate, diverse resources it
utilizes and a distinct functional role in the ecological system, all these together comprise its niche.

II. MAJOR ABIOTIC FACTORS

G

O

Temperature
Abiotic Factors

Light
Humidity
Soil

(a) Temperature
• Temperature is the most important ecologically relevant environmental factor.
• On land, average temperature differs seasonally. It decreases gradually from the equator
towards the poles and from plains to the mountain tops.
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• In polar areas, temperature reaches below 0°C. But at high altitudes it is more than 50°C
in tropical deserts in summer.
• In some exceptional habitats such as thermal springs and deep-sea hydrothermal vents
average temperatures exceeds 1000 C.
• Temperature significantly affects the kinetics of enzymes, and hence the metabolic activity
and other physiological functions of an organism. This is the reason, why snow leopards
are not found in Kerala and tuna fish do not found beyond tropical latitudes in the ocean.
• Temperature affects the tolerance range in different organisms and categorise them into
(a) Eurythermal animals; tolerate and grow in a varied range of temperature.
(b) Stenothermal animals; confined to a narrow range of temperature.
• The thermal tolerance ranges of different species especially define their geographical
distribution on the earth.

RS

PR

AK

AS

(b) Water
• Water affects the most vital factor and it influencing the life of organisms.
• The productivity and distribution of plants is also directly dependent on water.
• For aquatic organisms the quality (chemical composition, pH) of water is important.
• The salt concentration (measured as salinity in parts per thousand), is less than 5 in inland
waters, 30-35 in the sea and more than 100 in some hypersaline lagoons.
(i) Euryhaline: organisms tolerant to a wide range of salinity.
(ii) Stenohaline: organisms are restricted to a narrow range of salinity.
• Many freshwater animals cannot live for long in sea water and vice versa because of the
osmotic challenges.

OT

HE

(c) Light
• Plants produce food through photosynthesis in presence of sunlight.
• Some plants are adapted to low light conditions because they are overshadowed by tall
canopied trees.
• Flowering in some plants occurs only in the presence of critical daylight called
photoperiodism. The availability of light and land is closely linked that of temperature
as the sun is the source of both light and energy (Heat). UV component of sunlight is
harmful to plants and animals.

YA

L

BR

(d) Soil
• Types of soil depends upon climate, weathering process, whether soil is transported or
sedimentary and how soil development occurred.
• Soil composition, grain size and aggregation determine the percolation and water holding
capacity of the soils along with pH, mineral, composition and topography determine the
vegetation in any area.

G

O

III. RESPONSES TO ABIOTIC FACTORS
• In the course of evolution, many species have
evolved constant internal environment to permit
all biochemical reactions and physiological
functions to work with maximum efficiency to
have overall fitness of species.
• Organisms maintain the consistency of its
internal environment (homeostasis) in spite of
changing external environment. Various ways
to establish hemostasis is:
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(a) Regulate
• All birds and animals maintain homeostasis by physiological means which guarantees
their constant body temperature, osmotic concentration etc.
• Thermoregulation and osmoregulation is the reason for success of mammals in all the
environmental conditions. In summer, when outside temperature is more than our body
temperature, we sweat often, resulting evaporative cooling, which brings down the body
temperature. In winter we shiver. It is a kind of exercise which produces heat and raises
the body temperature.

PR

AK

AS

HA

(b) Conform
• The body temperature of animals and plants changes with ambient temperature.
• In aquatic animals, osmotic concentration of the body fluid change with ambient water
osmotic concentration. These animals are called conformer.
• Conformers are not able to bear the energetic expenses to maintain the constant body
temperature.
• Heat loss or heat gain depends on surface area. Small animals possess a larger surface
area relative to their volume. Therefore, they lose body heat very fast when it is cold
outside. They expend much energy to generate body heat through metabolism. This is
the main reason why very small animals are rarely found in polar regions.

HE

RS

(c) Migrate
• Migration is a short term event to avoid stressful unfavorable habitat.
• Organisms move to more suitable habitat and return back when stressful period is over. For
example, long-distance migration of Siberian birds to more hospitable areas in Keoladeo
National Park, Bharatpur, India.

O

YA

L

BR

OT

(d) Suspend
• In microorganisms like bacteria, fungi and lower plants thick walled spores are formed
which help them to survive unfavourable conditions. These spores germinate on return
of suitable conditions.
• In higher plants, seeds and some other vegetative reproductive structures serve the means
to tide over periods of stress and help them in dispersal also.
• The metabolic activities are reduced to minimum during this dormant period.
(i) Hibernation: The condition or period of an animal or plant spending the winter in
a dormant state. e.g bear.
(ii) Aestivation: The condition or period of an animal or plant spending the summer to
avoid heat and desiccation in a dormant state. e.g snails.
(iii) Diapause: A stage of suspended development in zooplankton species in lakes and ponds.

G

IV. ADAPTATIONS
• Characteristic of organism (morphological, physiological and behavioral changes) that empowers
the organism to survive and reproduce in its habitat. For example,
(a) Kangaroo rat in North American deserts fulfill the water requirement by internal oxidation
of fat in absence of water. It concentrates its urine to minimise the loss of water to remove
excretory products.
(b) Thick cuticle in many xeric plants prevents loss of water. CAM plants open their stomata
during night to reduce the loss of water during photosynthesis.
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(c) Allen’s Rule: Mammals from colder climates have shorter ears and limbs to minimise
heat loss.
(d) In polar aquatic mammals like seals have a thick layer of fat called blubber below skin
that acts as an insulator and reduces loss of body heat.
(e) Altitude sickness at higher altitude includes symptoms like nausea, fatigue, heart
palpitations due to less oxygen and atmospheric pressure. Due to physiological adaptation
the person gradually gets acclimatised and stop experiencing altitude sickness.
(f) A number of marine invertebrate and fish live in temperature always less than zero and
some lives in great depth in ocean where pressure is very high by array of biochemical
adaptations.
(g) Some organisms like desert lizard lack the physiological ability that mammals have but
deal with high temperature of their habitat by behavioural means. They bask in the sun
and absorb heat and when their body temperature drops below the comfort zone, but
moves in shade when the ambient temperature starts increasing.

OT

HE

RS
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V. POPULATION ATTRIBUTES
• Birth rates and death rates: A population has certain attributes as Birth rates and death rates.
The rates are change in numbers (increase or decrease) with respect to members of the population.
• Sex ratio: Population has a sex ratio and it is expressed in percentage. For example, 60 per cent
of the population are females and 40 per cent males.
• Age pyramid: 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. The shape of the pyramids
reflects the growth status of the population –
(i) Growing
(ii) Stable
(iii) Declining

BR

Expanding (growing)

• Population size: The size could be as low or in millions. For example, <10 (Siberian cranes at
Bharatpur wetlands in any year) or (Chlamydomonas in a pond). Population size, (population
density, N), need not necessarily be measured in numbers only.

G

O

YA

L

VI. POPULATION GROWTH
• Population size changes with time. It depends on factors such as food availability, predation
pressure and adverse weather.
• Population density in a given habitat at any given time varies because of changes in four basic
processes:
(a) Natality; number of births during a given period in the population that are added to the
initial density.
(b) Mortality; number of deaths in the population during a given period.
(c) Immigration; number of individuals that have come into the habitat from elsewhere
during a particular time period under consideration.
(d) Emigration; number of individuals of the population who left the habitat in a given time
period.
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• If N is the population density at time t, then its density at time t +1 is
Nt+1 = Nt + [(B + I) – (D + E)]
The equation suggest that population density will increase if the number of births plus the number
of immigrants (B + I) is more than the number of deaths plus the number of emigrants (D + E).
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VII. GROWTH MODELS
(a) Exponential growth
• Abundant food and space supports the growth.
• When resources in the habitat are unlimited, each species has the ability to realise fully
its innate potential to grow in number. The population grows exponentially.
• If in a population of size N, the birth rate is represented as ‘b’ and death rate as ‘d’, then
increase and decrease in N during unit period time ‘t’ will be
dN/dt = (b – d) × N
Let (b – d) = r, then
dN/dt = rN
Then, the r in this equation is called ‘intrinsic rate of natural increase’.

Population growth curve
• Above equation describes the exponential or geometric growth pattern of a population and results
in a J-shaped curve (a). The integral form of the exponential growth equation is represented as
Nt = N0 ert
where
Nt = Population density after time t
N0 = Population density at time zero
r = intrinsic rate of natural increase
e = the base of natural logarithms
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dN/dt = rN 
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(b) Logistic growth
• There are no unlimited resources to permit exponential growth of species, rather there is
always a competition between the individuals of a population for food and space. The
fittest organism survives and reproduces.
• Carrying capacity (K): 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 population growing in a habitat with limited resources show initially a lag phase,
followed by phases of acceleration and deceleration and finally an asymptote, when the
population density reaches the carrying capacity.
• A plot of N in relation to time (t) results in a sigmoid curve. This type of population
growth is called Verhulst-Pearl Logistic Growth. It is described by the following equation:

PR

AK

Where N = Population density at time t
R = Intrinsic rate of natural increase
K = Carrying capacity
Resources for growth for populations are finite and become limiting, the logistic growth model
is considered a more realistic one.
VIII. POPULATION INTERACTIONS

Species B

Name of Interaction

+

+

Mutualism

–

–

Competition

+

–

Predation

+

–

Parasitism

+

0

Commensalism

–

0

Amensalism

YA

L

BR

OT

Species A

HE

RS

• In natural habitat, biological community interact with each other. The interaction is interspecific
if there are populations of two different species.
• The interaction may of beneficial, neutral or the harmful one resulting in the various possible
consequences as given below in table:

G

O

• In mutualism both the species gets benefitted whereas in competition both the species lose.
• Only one species benefits in both parasitism and predation (parasite and predator, respectively).
This type of interaction is unfavorable to both the host and prey.
• In commensalism one species is benefitted and the other is neither benefitted nor harmed.
• In amensalism one species is harmed whereas the other is unaffected.
• In predation, parasitism and commensalism a common characteristic is that the interacting species
live closely together.
(a) Predation
• Interspecific interaction where one animal kills and consumes the other weaker animal.
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• Roles of Predators
(a) Transfer energy from plants to higher trophic levels (position of organism in food chain)
(b) Control Prey population – Prickly pear cactus-moth
(c) Biological control of Agricultural pest
(d) Maintain species diversity by reducing intensity of competition among competing prey species
(e) Over exploitation of prey by the predators results in extinction of prey and predator.

N

• Defense to mitigate the impact of predation
(a) Insects and frog – camouflage
(b) Monarch butterfly – poisonous

AS

HA

• Morphological and chemical defenses by plants
(a) Thorns: Cactus and Acacia
(b) Produce and store chemical – Calotropis
(c) Nicotine, Caffeine, Quinine, Strychnine and Opium against grazers and browsers
(b) Competition

HE

RS

PR

AK

• Interaction either among individuals of same species or between individuals of different species.
• Mostly occurs among closely related species but not always true.
(a) Unrelated species also compete- flamingo and fish compete for zooplankton.
(b) Feeding efficiency of a species reduce due to other species even if resources are plenty
– Abingdon tortoise.
• Evidence for competition is competitive release, species distribution restricted to small areas due
to competitively superior species.
• Gause’s competition exclusion principle: Two closely related species competing for same
resources cannot coexist as the competitively inferior one will be eliminated.
• Resource partition : Two competing species avoid competition by differential feeding and foraging
patterns.
(c) Parasitism

G

O
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• In many cases co-evolution of parasites and hosts occurs.
• Special adaptations of Parasites
(a) Loss of sense organs,
(b) Presence of adhesive organs or suckers to cling on to the host
(c) Loss of digestive system
(d) High reproductive capacity
• Types of parasite
(a) Ectoparasites : found on external surface of host; e.g., head lice on humans, ticks on
dogs, Cuscuta
(b) Endoparasites : found inside the body, life cycles are more complex because of their
extreme specialisation, morphological and anatomical features are significantly simple if
compare with reproductive potential e.g., Liverfluke, Plasmodium.
• Brood parasitism in cuckoo

(d) Commensalism
• One species benefits and the other is neither harmed nor benefitted.
• Examples:
(a) Orchid growing as an epiphyte on a mango branch.
(b) Barnacles growing on back of a whale
(c) Cattle egret and grazing cattle
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(d) Sea anemone and clown fish. The fish gets protection from predators due to stinging
tentacles of sea anemone.
(e) Mutualism

Question Bank

PR

A. Multiple Choice Questions

AK

AS

HA

N

• Both the interacting species gets benefitted, for example – Lichens and Mycorrhizae.
• Lichens; a mutual relationship between algae or cyanobacteria and fungi.
• Mycorrhizae; an association between fungi and roots of higher plants. The fungal species support
the plant in the absorption of essential nutrients from the soil. In return plants provide carbohydrates
to fungi.
• Pollination of plants by insects. It also helps in coevolution of plants and pollinator animals. For
example, relationship between fig trees and wasps (pollinator). Fig species is pollinated only by
wasp and no other species. The female wasp lays eggs inside the fruits and uses the developing
seeds for nourishing own larva.
• Mediterranean orchids, Ophrys, appear as female bee and sexual deceit for pollination. Male
bee pseudocopulates the flower during pollination and the same is repeated with many flowers,
resulting in the pollination of flowers.

[1 Mark]
(d) Predation

2. The stage in which organism suspends its development is known as
(a) Diapause
(b) Suspend
(c) Migrate

(d) Aestivation

3. Parasites that live inside the small intestine of the host body are called
(a) Parasites
(b) Endoparasites
(c) Brood parasites

(d) Ectoparasites

HE

RS

1. In which of the following relationship, both the species gets benefited?
(a) Parasitism
(b) Mutualism
(c) Competition

OT

4. The number of deaths in the population during a given period is referred to
(a) Natality
(b) Mortality
(c) Sex-ratio
(d) Population size

BR

5. The age pyramids of a human population usually show the age distribution of
(a) Males only
(b) Females only
(c) Both males and females
(d) None of these

L

6. Which of the following is NOT an ectoparasite?
(a) Lice in humans
(b) Copepods in marine fishes.
(c) Mistletoe on other plants
(d) Female Anopheles on humans

YA

7. To avoid extreme heat of summer, organism undergoes the process
(a) Hibernation
(b) Suspend
(c) Migrate

(d) Aestivation

G

O

8. To get pollinated by a bee, the Mediterranean Orchid, Ophrys, employs
(a) Sexual deceit
(b) Pseudo copulation
(c) Reward in the form of nectar
(d) Place for laying eggs
9. Which of the following represents the carrying capacity?
(a) dN

(b) rN

(c) K

10. The importance of predators is/are
(a) Keep prey populations under control
(c) Both
92

(d) dt

(b) Act as channels for energy transfer
(d) None
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11. The plant Cuscuta is a
(a) Total root parasite (b) Total stem parasite

(c) Partial root pasrasite (d) Partial stem parasite

12. Many organisms undergo the process called Winter sleep. It is also known as
(a) Hibernation
(b) Suspend
(c) Migrate
(d) Aestivation
13. The size of the population expresses its status in the
(a) Habitat
(b) Sex-ratio
(c) Age pyramid

(d) Environment

HA

N

14. The species whose distribution is restricted to a small geographical area because of the presence
of a competitively superior species is found to expand its distributional range dramatically when
the competing species is experimentally removed. This is called
(a) Competitive exclusion
(b) Competitive inclusion
(c) Competitive release
(d) Competitive supremacy

AS

15. The relationship in which one species is benefitted whereas other is neither benefitted nor harmed
is known as
(a) Commensalism
(b) Amensalism
(c) Mutualism
(d) Parasitism

PR

AK

16. While heat gain or heat loss is the function of _______ heat production is the function of _________
of the body of an animal.
(a) Volume, Surface area
(b) Surface area, Volume
(c) Volum, Volume
(d) Surface area, Surface area
(d) Endo parasites

18. In which of the following relationship, both species lose?
(a) Mutualism
(b) Competition
(c) Parasitism

(d) Predation

19. Which of the following is the breeding place for Flamingoes in India?
(a) Chilika Lake
(b) Sambhar Lake
(c) Runn of Kutch

(d) Silent Valley

HE
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17. Parasites residing on the external surface of the host are called
(a) Parasitism
(b) Brood parasitism
(c) Ecto parasites

OT

20. Parasitism is the relationship in which
(a) Only one species is benefitted
(c) Both the species lose

(b) Only one species loses
(d) Both the species get benefitted

BR

21. Identify the biome that is not correctly matched with the physical parameters given in corresponding
Columns:

YA

L

Biome
Mean annual temperature [°C] Mean annual precipitation [cm]
Tropical forest
20 – 25
130 – 430
Arctic and alpine tundra
–12 – 2
10 – 125
Coniferous forest
–5 – 5
100 – 200
Temperate forest
8 – 22
50 – 225

O

22. Any freshwater animals cannot live for long in sea water and vice versa because
(a) Temperature exchanges
(b) Thermolabile enzymes
(c) Due to osmotic changes
(d) Change in pressure

G

23. The given age pyramid represents:
(a) Expanding population
(b) Declining population
(c) Stable population
(d) Very slowly declining population.

24. Acclimatisation to altitude sickness includes all except
(a) Polycythemia
(b) Decreasing binding capacity of Hb
(c) Asphyxia
(d) None of these
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25. In a field experiment, when all Pisaster starfish were removed from an enclosed intertidal area,
the outcome was
(a) Invertebrates diversity increases
(b) Many invertebrates became extinct
(c) Pisaster never can enter the same area again (d) Pisaster was replaced by other starfish

N

26. Which of the following is NOT the function of predator?
(a) They act as conduits for energy transfer across trophic levels.
(b) They keep prey populations under control.
(c) They help in the stabilization of the ecosystems.
(d) They decrease the species diversity in a community.

4. (b)
14. (c)
24. (c)

AK

3. (b)
13. (a)
23. (c)

7. (d)
17. (c)
27. (b)

8. (a)
18. (b)

9. (c)
19. (c)

10. (c)
20. (b)

PR

1. (b) 2. (a)
11. (b) 12. (a)
21. (c) 22. (c)

ANsWErs
5. (c)
6. (d)
15. (a) 16. (b)
25. (b) 26. (d)

AS

HA

27. The logistic growth curve of animal population growth is more realistic than J-shaped curve because
(a) Asexual mode of reproduction is rare in higher animals.
(b) Resources are finite and become limiting factor sooner or later.
(c) Most animals are conformers rather than regulators.
(d) Abiotic factors affect animals more than plants.

RS

B. Very Short Answer Type Questions
[1 Mark]
1. What is the basis on which an organism occupies a space in its community or natural surroundings?

HE

Ans. An organism inhabits individual or species level in its community. This level is occupied on the
basis of ecological hierarchy.

OT

Individual > Population > Biotic community > Biome
2. Define natality.
Ans. The number of births during a given period in the population that are added to the initial density
is referred as natality.

BR

3. How does some organism escape harsh cold conditions of winter?
Ans. Some organisms such as bears escape from stressful time in winter undergoing hibernation.
4. Why are green plants not found beyond a certain depth in the ocean?

YA

L

Ans. After a certain depth, sunlight is unavailable in that lower zone of oceans. Hence, green plants
are not found in these zones.
5. Define diapause.

O

Ans. A stage of suspended development is called diapause. For example, many zooplankton species in
lakes and ponds undergo diapause.

G

6. How do animals like fishes and snails avoid unfavourable scorching heat of summers?

Ans. Fishes migrate and snails undergo aestivation or summer sleep to avoid scorching heat of summers.
7. When and why do some animals go into hibernation?
Ans. Under unfavourable conditions, are for a short time when the animals could not migrate, undergo
hibernation to avoid stressful winter conditions.
8. Define Euryhaline.
Ans. Organisms which can tolerate a narrow range of salinity are called euryhaline animals.
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9. What is hibernation?
Ans. Some animals which fail to migrate, and hence they try to avoid the stress by escaping in time.
For example, Bear undergoes hibernation during winter.
10. Give an example of an organism that enters ‘diapause’ and why?
Ans. Several zooplanktons in lakes and ponds undergo diapause. They enter diapause to escape unfavorable
environmental conditions as well as to delay the overall growth and development.
11. Give an example of:
(a) An endothermic animal
(c) An organism of the benthic zone
Ans. (a) Man
(b) Black bear

HA

N

(b) An ectothermic animal
(c) Corals

12. Define homeostasis.

AS

Ans. The process to maintain the constant of internal environment of the body, in spite of varying
external environmental conditions is called homeostasis.
13. Define Stenohaline animals.

AK

Ans. Organisms which can tolerate a narrow range of salinity are called stenohaline animals.
[2 Marks]

PR

C. Short Answer Type Questions I
1. What are the factors that determine vegetation in any area?

RS

Ans. Various characteristics of the soil such as soil composition, grain size and aggregation determine
the percolation and water holding capacity of the soils. These characteristics along with parameters
such as pH, mineral composition and topography determine the vegetation in any area.

HE

2. Explain adaptations in kangaroo rat.
Ans. (i) In North American Deserts, the kangaroo rat fulfils all its water requirements by internal oxidation
of fat in the absence of water. In this reaction water is a byproduct.
(ii) It concentrates its urine, so that nominal volume of water is used to expel excretory products.

BR

OT

3. What is Verhulst-Pearl Logistic Growth?
Ans. A plot of N in relation to time (t) results in a sigmoid curve. This type of population growth is
called Verhulst-Pearl Logistic Growth. It is denoted by the following equation:

KN

 K 

dN/dt = rN 

O

YA

L

Where N = Population density at time t
r = Intrinsic rate of natural increase
K = Carrying capacity
4. What is resource partitioning?
Ans. If two species compete for the same resource, they use to avoid competition by choosing. For
example, different times for feeding or different foraging patterns. This is known as resource partitioning.

G

5. Mention any two activities of animals, which get cues from diurnal and seasonal variations in
light intensity.
Ans. The two activities of animals which get cues from diurnal and seasonal variations in light intensity are:
(i) Timing their foraging
(ii) Migratory activities
(iii) Reproduction

6. How do different closely related species of warblers living on the same tree avoid competition
amongst them?
Ans. Different closely related species of warblers living on the same tree avoid competition and co-exist
due to behavioural differences in their foraging activities.
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7. Differentiate between stenohaline and euryhaline animals.
Ans. Organisms which can tolerate a wide range of salinity are called euryhaline animals whereas
organisms which can tolerate a narrow range of salinity are called stenohaline animals.
8. Differentiate between hibernation and aestivation.

9. Match

N

Column II
A. Hibernation
B. Diapause
C. Aestivation
D. Commensalism
E. Migration

PR

1.
2.
3.
4.
5.

Column I
Temporary moving from one place to another
Winter sleep
A stage of suspended development
Avoid summer heat
One species benefit in

HA

(ii)
(iii)

Aestivation
It is summer sleep, to escape summer related
problems like heat and dessication.
Animal rests in a cool/shady and moist place.
It lasts for hot day time as nights are cooler.

AS

(i)

Hibernation
It is winter sleep in which animal passes
the winter period in dormant condition.
The animal rests in a warm place.
It is of longer duration and dry lasts for the
whole duration of winter.
the following.

AK

Ans.

Column I
1. Temporary moving from one place to another
2. Winter sleep
3. A stage of suspended development
4. Avoid summer heat
5. One species benefit in
10. State Gause’s ‘Competitive Exclusion Principle’.

HE

RS

Ans.

Column II

E. Migration
A. Hibernation
B. Diapause
C. Aestivation
D. Commensalism

BR

OT

Ans. Gause’s ‘Competitive Exclusion Principle’ states that two closely related species competing for the
same resources cannot co-exist indefinitely and the competitively inferior one will be eliminated
eventually.
11. Differentiate between diapause and hibernation.
Diapause
Hibernation
(i) It is the period of suspended development It is a state of inactivation to escape cold
or growth of an organism during stress conditions.
conditions.
(ii) It occurs both in summer and winter.
It occurs only in winter, also known as winter
sleep.
(iii) It is shown by zooplanktons and larvae of It is common in ectotherrnal animals, e.g., frog.
some insects.

O

YA

L

Ans.

G

12. Differentiate between conformer and regulator.

Ans.

96

Conformer
Regulator
(i) These cannot maintain a constant internal These organisms maintain constant internal
environment and change according to the environment despite changes in the environment.
ambient atmospheric conditions.
(ii) They show a narrow range of distribution. They show a much wider range of distribution.
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13. What is the difference between ectotherms and endotherms?
Ans.

Ectotherms
Endotherms
(i) These are cold-blooded animals.
These are warm-blooded animals.
(ii) Their temperature varies with their They maintain a constant body temperature.
surroundings.
(iii) Example– Fishes, amphibians, and reptiles Example– Birds and mammals
14. How do seals adapt to their natural habitat? Explain.

15. Give two methods that help cactus survive in desert.
Ans. The two methods by which prickles help cactus survive in desert are:
(ii) It provides defense against grazing animals.

AK

16. Why are small animals rarely found in the polar regions? Explain.

AS

(i) By reducing and altering outer surface to reduce evaporation of water.

HA

N

Ans. Seals develop a thick layer of fat or blubber underneath their skin. It acts as an insulator and
reduce excess loss of body heat from them.

PR

Ans. Small animals have a large surface area relative to their volume. So, they tend to lose body heat
very fast during cold conditions. They need to spend more energy to generate body heat. Due to
this smaller animals are rarely found in polar regions.
17. What are the different factors that affect the growth of a population in a particular area?

HE

RS

Ans. The different factors that affect the growth of a population in a particular area are:
(i) Natality; the number of births added to the initial density of the population in a given period of time.
(ii) Mortality; the number of deaths in the population during a given period.
(iii) Immigration; the number of individuals of the same species that have come into the habitat from
elsewhere during the time period under consideration.
(iv) Emigration; the number of individuals of the population who left the habitat and gone elsewhere
during the time period under consideration.

OT

18. If a population growing exponentially double in size in 3 years, what is the intrinsic rate of
increase (r) of the population?

BR

Ans. If the population growing exponentially double in size in 3 years, the intrinsic rate of increase of
this population will be towards maximum.
19. How do herbs and shrubs survive under the shadow of big canopied trees in forests?

L

Ans. The herbs and shrubs are adapted to perform photosynthesis optimally under very low light
conditions due to growing in the forests under the shadow’ of big canopied trees.

G

O

YA

20. Most living organisms cannot survive at temperature above 45°C. How are some microbes able
to live in habitats with temperature exceeding 100°C?
Ans. Microorganisms at hot springs and vents survive at the high temperature because of
(i) the presence of branched chain lipids in their cell membrane that reduce fluidity of cell membranes.
(ii) having minimum amount of free water in their bodies. Removal of water provides resistance to
high temperature.
21. How does human body maintain constant temperature both in summers and winters? Explain.
Ans. Human body maintains constant body temperature (37°C) as follows:
(a) The external environmental temperature in summers is very high than our body temperature. Due
to this, profuse sweating occurs. This causes evaporation and cooling effect on the body.
(b) In winters, the outside temperature is much lower than our body temperature. This causes shivering,
a kind of exercise that produces heat and raises the body temperature.
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22. Which one of the two, stenothermals or eurythermals shows wide range of distribution on the
earth and why?
Ans. Eurythermal animals show a wide range of distribution on the Earth. They tolerate and thrive in
a wide range of temperatures.

physiological conditions or responses in order to get acclimatised to high attitudes are:
To compensate low oxygen, the production of red blood cells is increased.
Haemoglobin content increases and its binding capacity decreases.
Breathing rate becomes faster.

HA

Ans. The
(i)
(ii)
(iii)

N

D. Short Answer Type Questions II
[3 Marks]
1. Give any two physiological responses that help a person to gradually get acclimatised to high
altitudes.

PR

AK

AS

2. Explain adaptations of plants found in deserts.
Ans. (i) Many desert plants possess a thick cuticle on their leaf surfaces. Their stomata are arranged in
deep pits to minimise water loss through transpiration.
(ii) These plants have special photosynthetic CAM pathway that enables their stomata to remain
closed during day time.
(iii) Some desert plants like Opuntia have no leaves. They are reduced to spines and photosynthesis
occurs in flattened stems.
3. Diagrammatically show the response of organisms to the environment.

BR

OT

HE

RS

Ans.

YA

L

Response of organisms
4. Discuss adaptations of lizards in deserts.
Ans. (i) They absorb heat from the sun when their body temperature drops below the comfort zone.
(ii) They move into shade when the ambient temperature starts increasing.
(iii) Some species burrow into the soil and escape from the above ground heat.

G

O

5. (i) State how the constant internal environment is beneficial to organisms.
(ii) Explain any two choices by which organisms can overcome stressful external conditions.
Ans. (i) Constant internal environment is beneficial to organisms. It permits all biochemical reactions and
physiological functions to proceed with the greatest proficiency. Therefore, it enhances the overall
efficiency of organism.
(ii) The two alternatives by which organisms can overcome stressful external conditions are:
(a) Migration-organisms move temporarily to a favourable area under stressful conditions and
return back when the period is over.
(b) Hibernation and aestivation are different ways to escape the stress during winters and
summers, respectively.
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6. Define the following terms giving one example of each:
(a) Commensalism
(b) Parasitism
Ans. (a) Commensalism is the association between organisms of different species in which one species
benefits but does not apparently harm to the other. For example, in the large intestine of human
being, bacteria Escherichia coli are present which helps in digestion.
(b) Parasitism is an association in which one organism lives on or inside the body of another (host),
from which it obtains its food. For example, the parasites of humans include lice, various bacteria,
protozoans and fungi.

AK

AS

HA

N

7. Define the following:
(a) Camouflage
(b) Mutualism
Ans. (a) Camouflage is the similarity between an animal and the environment, which enables the organism
to conceal. For example, birds with necks and heads of contrasting colours are not easily recognised
by their enemies under certain conditions.
(b) Mutualism is an association between two organisms of different species in which each partner
benefits. For example, the cross fertilisation or pollination in flowers by insects (sometimes by
birds) is a mutual relation of wide occurrence and great importance, because many plants are
self-sterile.
8. Define interspecific competition in the environment. Give one example.

RS

PR

Ans. Inter-specific competition is an interaction that occurs between different species. These organisms
share some environmental resource when it is in limited supply. Inter-specific competition often
results in the dominance of one species over the another. For example, when two species of
Paramecium, i.e. P. caudatum and P. aurelia are confined in a closed container with fixed amount
of food, out of them one species always died out.

HE

9. List some important defense mechanisms against herbivory in plants.

BR

OT

Ans. Plants cannot move away, therefore, they possess certain defense mechanisms against herbivory.
Their main defenses are chemical toxins, such as strychnine, a poison produced by tropical vine,
morphine by opium poppy, nicotine produced by tobacco plant. Moreover, the common defense
measure is presence of spines (modified leaves) on the leaves, stems of the plant, modifications
of leaves into thorns, development of sharp silicate edges in leaves which prevent them against
damage caused by herbivores.
10. How do different animals adapt to water scarcity (condition) of their habitat?

G

O

YA

L

Ans. Adaptation of different animals
(i) Snails undergo aestivation during summers.
(ii) Kangaroo rat fulfils their water requirement by internal oxidation of fat. They concentrate their
urine, so that minimum volume of water is excreted out.
(iii) Organisms either migrate or suspend their metabolic activities when conditions are stressful for
short duration. In such conditions, organisms respond in following ways:
(a) Moving away from stressful habitat to more favourable region and return to their habitat
when stressful period is over. For example, birds from Siberia and other cold countries
migrate to Bharatpur Sanctuary in Rajasthan.
(b) Hibernating (frogs) or aestivating (snails) or undergo diapause (zooplanktons).
(c) Thick-walled spores are formed in stressful conditions and germinate under suitable
environmental conditions, e.g. bacteria, fungi and lower groups of plants.
11. List the various abiotic environmental factors. (Discuss any three).
Ans. Abiotic factors are non-living factors of the environment which influence survival, function and
behaviour of organisms. Various a biotic factors are:
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AK

AS

HA

N

(i) Temperature : Temperature is one of the most important environmental factors. The average
temperature varies seasonally. It ranges from subzero level in polar areas and high altitudes to
more than 50°C in tropical deserts in summer. It exceeds 100°C in thermal springs and deep-sea
hydrothermal vents.
(ii) Water : Water is also the most important factor. The productivity and distribution of land plants
are depending on the accessibility to water. Animals are found according to the water availability.
For example, aquatic animals are ammonotelic whereas xerophytic animals excrete dry faeces
and concentrated urine.
(iii) Light : Sunlight is essential source of energy. Plants produce food in photosynthesis for which
light intensity, light duration and light quality influences the number of life processes in organisms,
such as – photosynthesis, growth, transpiration, germination, pigmentation, movement and
photoperiodism.
(iv) Precipitation : Precipitation refers to the rainfall, snow, sleet or dew. Total annual rainfall, seasonal
distribution humidity of the air and amount of water retained in the soil are the main criteria that
limit the distribution of plants and animals on land.
(v) Soil : Soil is also known as the edaphic factor. It includes different layers called horizons. The
upper weathered humus containing part of soil sustains terrestrial plant life.
12. Write a short note on conformers.

RS

PR

Ans. Approximately 99 per cent of animals and almost all plants cannot maintain their constant internal
environment. Their body temperature changes with the ambient temperature. In aquatic animals, the
osmotic concentration of the body fluids changes with that of the ambient air, and water osmotic
concentration. These animals and plants are simply known as conformers.

OT

HE

Thermoregulation is energetically expensive for many small animals. For examples; shrews and
humming birds. Also, the heat loss or heat gain directly depends on surface area of the organism.
As we know small animals have a larger surface area relative to their volume, they tend to lose
body heat very fast. Therefore, when it is cold outside, they need much energy to generate body
heat through metabolism. That’s why very small animals are rarely found in polar regions. During
the course of evolution, some species have evolved the ability to regulate only over a limited
range of environmental conditions. Otherwise, they simply conform.
13. Describe the logistic population growth curve.

G

O

YA

L

BR

Ans. The S-shaped growth curve is also called a logistic growth curve. It describes a condition in
which the population density of an organism increases slowly. In this model of growth curve,
the organism establishes itself then increases rapidly, hence, approaches exponential growth rate.
Mostly microorganisms populations follow this basic sigmoidal pattern.
For example, when a fresh culture medium is
inoculated with bacteria, sigmoidal or S-shaped
growth curve is observed. The S-shaped curve is
Environmental
Carrying
obtained when a population approaches the carrying
Stable
resistance
Capacity (K)
equilibrium
capacity of the environment. Carrying capacity is the
phase
maximum number of individuals of a population that Size of
Decelaration
can be supported in a given period of time.
population
Exponential
(N)
The S-shaped growth curve is represented by the
growth
Population growth
equationLag (Early) phase
dN/dt = rN[K-N/K]
Where, r = intrinsic rate of natural increase
Time (t)
Logistic population
N = population density at time t
K = carrying capacity
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14. Explain any three important characteristics of a population.

PR

AK

AS

HA

N

Ans. The three important characteristics of a population are:
(i) Density: The number of individuals per unit area or volume. For example, the number of frogs
per m3 of forest region.
(ii) Natality: It is also called birth rate. The birth rate is determined by the number of individuals born
in a given population during a given period of time.
(iii) Mortality: It is also called death rate. The death rate or mortality represents a decrease in a given
population during a given period of time. Generally, the death of individuals in a population are
expressed by specific mortality which is described as the mortality population are expressed by
specific mortality which is described as the mortality for given age group.
15. Describe the interaction between the orchid and the mango tree.
Ans. An orchid plant growing on the branch of a mango tree is called an epiphyte i.e., plants growing
on other plants or trees. This type of interaction is known as commensalism, where the orchid
plant derives benefit of interaction whereas mango tree is not affected at all. The orchid plant
growing on the branch of mango tree receives more light for their growth. In the process, the
mango is not harmed in any way.
Commensalism is defined as an interaction between two animal or plant species that habitually
live together in which one species benefits from the association while the other is not significantly
affected.
16. In context of a population, what is age pyramid?

BR

OT

HE

RS

Ans. At any given time, the population is composed of individuals of different ages. 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. For example, the age pyramid of human population
normally shows the age distribution of males and females in a diagram. The shape of the age
pyramids reveals the growth status of the population whether it is (a) Expanding (b) Stable or
(c) Declining.

Age pyramids of a human population

a

Internal Level

G

O

YA

L

E. Case Study Type Questions
Read the following passage and answer the questions.
Case 1.
The graph given below depicts the organismic response to changing external environmental conditions.
According to their response, the organisms are grouped into two types.

b

External Level
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(i) The group of organisms that shows pattern A is
(a) Conformers
(b) Reformers
(c) Regulators
(d) Suspensors
(ii) The group of organisms that shows pattern B is
(a) Conformers
(b) Reformers
(c) Regulators
(d) Suspensors
(iii) Select the regulators among these:
(a) Mammals
(c) Amphibians

PR

AK

(v) The conformers
(a) maintain a constant internal environment.
(b) cannot maintain a constant internal environment.
(c) body temperature changes with the ambient temperature
(d) Both (b) and (c)
Ans. (i) (a)
(ii) (c)
(iii) (d)
(iv) (d)

AS

HA

(iv) The conformers constitute about
(a) 1 percent of animal population
(b) 11 percent of animal population
(c) 89 percent of animal population
(d) 99 percent of animal population

N

(b) Birds
(d) Both (a) and (b)

(v) (d)

OT

HE

RS

Case 2.
Many species of fig (Ficus) show one to one relationship with the wasp. It suggests that it is a special
pollinator, and fig trees can be only pollinated by wasp species, and no any other species of animals.
The wasp pollinates the fig and lays eggs inside. In favour, the fig offers the pollinator some of its
developing seeds to feed the larvae of wasps.
(i) The special interaction in the given para is:
(a) Mutualism
(b) Commensalism
(c) Amensalism
(d) Parasitism

L

BR

(ii) Similar to the above interaction is:
(a) Association of algae and fungi
(b) Association of cattle egret and grazing cattle
(c) Mycorrhizal association
(d) Both (a) and (c)

YA

(iii) In which of the following interaction both partners are adversely affected?
(a) Parasitism
(b) Competition
(c) Predation
(d) Mutualism

G

O

(iv) In the given para, the relationship between fig and wasp is
(a) One harmed, other benefitted
(b) One harmed, other unaffected
(c) Both harmed
(d) Both benefitted
(v) Assertions (A): Fig and wasp cannot complete their life cycle without each other.

Reason (R): They show mutualistic relationship.
Ans. (i) (a)
(ii) (d)
(iii) (b)

(iv) (d)

(v) (a)

Case 3.
Age-sex structure of a population can be shown by a pyramid by plotting the percentage of population
of each sex in each age class. The two sex pyramids are as follows:
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(i) Select the correct one regarding the pyramid. It represents:
(a) Stable population
(b) Expanding population
(c) Declining population
(d) Both (a) and (b)

RS

(ii) Total number of individuals of a species per unit area per unit time is called:
(a) Population size
(b) Population density
(c) Demography
(d) Population dynamics

HE

(iii) Which of the following is correct regarding age sex pyramid A and B?
(a) A: age sex pyramid of developed country
(b) B: age sex pyramid of developing country
(c) A: rapidly growing population
(d) Both (a) and (b)

OT

(iv) A population with a large proportion of older individuals than younger ones will likely to
(a) Grow larger first then decline
(b) Continue to grow indefinitely
(c) Decline
(d) None
(v) Assertion (A): Bel shaped age pyramid represents a stable population.

YA

L

BR

Reason (R) : In a stable population, proportion of individuals in reproductive age group is higher
than the individuals in pre reproductive age group.
(a) Both correct, R is explanation of A
(b) Both correct, R is not explanation of A
(c) A is correct, R is wrong
(d) A is wrong, R is correct
Ans. (i) (b)
(ii) (b)
(iii) (d)
(iv) (c)
(v) (c)

G

O

Case 4.
Growth of a population with time shows specific and predictable patterns. Two types of growth pattern
of population are exponential and logistic growth. When resources in the habitat are unlimited each
species has the ability to realise fully its innate potential to grow in number. Then the population grows
in exponential fashion. When the resources are limited growth curve shows an initial slow rate and then
it accelerates and finally slows giving the growth curve which is sigmoid.
(i) Which of the following statement is incorrect?
(a) Exponential growth occurs in organism such as lemmings.
(b) Logistic growth is more realistic.
(c) Exponential growth has two phases lag and log.
(d) In logistic growth, population passes well beyond the carrying capacity of ecosystem.
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(ii) Which of the following equations correctly represents the exponential population growth curve?
KN
(a) dN/dt = rN
(b) dN/dt = rN 

 K 
(c) Nt = Noert

(d) Both (a) and (c)

(c) dN/dt =

(K − N)
K

N(K − N)
K

(b) dN/dt =

rN
K

(d) dN/dt =

r(K − N)
K

AS

(iv) The population growth is generally described by the following equation:

HA

(a) dN/dL = rN

N

(iii) Which of the following equations correctly represents Verhulst-Pearl logistic growth?

AK

dN
KN
 rN 

Dt
 K 

PR

What does 'r' represent in the given equation?
(a) Population density at time 't'
(c) Carrying capacity
(b) Intrinsic rate of natural increase
(d) The base of natural logarithm

BR

OT

HE

RS

(v) Study the population growth curves (A and B) in the given graph and select the incorrect option.

dN
= rN
Dt
dN
KN
(b) Curve 'B' shows logistic growth, represented by equation
 rN 

Dt
 K 

YA

L

(a) Curve 'A' shows exponential growth, represented by equation

(c) Exponential growth curve is considered as more realistic than the logistic growth curve.

O

(d) Curve 'A' can also be represented by equation Nt = Noert.
Ans. (i) (d)
(ii) (d)
(iii) (a)
(iv) (b)

(v) (c)

G

F. Assertion-Reason Type Questions

Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
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1. Assertion (A) : Plant-animal interactions often involve co-evolution of the mutualists.
Reason (R) : Fig species can be pollinated only by its ‘partner’ wasp species.
2. Assertion (A) : Lichens show a relationship between a fungus and cyanobacteria.
Reason (R) : This interaction confers benefits on both the interacting species.
3. Assertion (A) : The life cycles of endoparasites are more complex.
Reason (R) : It is due to their extreme specialisation.

HA

N

4. Assertion (A) : During the course of evolution, the eggs of the parasitic bird have evolved to
resemble the host’s egg.
Reason (R) : It is an example of brood parasitism.

5. Assertion (A) : A population with limited resources show initially a lag phase.

AS

Reason (R) : The lag phase is followed by phases of acceleration and deceleration.

6. Assertion (A) : Births and deaths are the most important factors influencing population density.
7. Assertion (A) : The logistic growth model is more realistic.

AK

Reason (R) : Immigration does not contribute more significantly to population growth than birth rate.

PR

Reason (R) : Resources for growth for most animal populations are finite.
8. Assertion (A) : Diapause is a stage of suspended development.

Reason (R) : Under favourable conditions many zooplankton species undergo diapause stage.

RS

9. Assertion (A) : In winters many birds from Siberia come to Keoladeo National Park.
Reason (R) : Migratory birds move from one place to another.

HE

10. Assertion (A) : Migration is a temporary movement of animals.
Reason (R) : During winter, birds undertake long-distance migrations to more hospitable areas.

OT

11. Assertion (A) : Spores are thick-walled structures.

Reason (R) : These help fungi to survive unfavourable conditions.

BR

12. Assertion (A) : Hibernation is an example of escape the harsh (unfavourable) time.
Reason (R) : Hibernation is followed by animals in summers.
13. Assertion (A) : Aestivation is summer sleep in animals.

L

Reason (R) : It is followed by snails and fishes to avoid heat and desiccation.

YA

14. Assertion (A) : Kangaroo rat is found in South American deserts.
Reason (R) : Water is a by-product of internal oxidation of fats in Kangaroo rat.

O

15. Assertion (A) : In animals, migration and suspension is for short duration only.
Reason (R) : Both of these help in survival of the organism.

G

16. Assertion (A) : Mammals are evolutionarily more successful.
Reason (R) : Mammals maintain a constant body temperature.

17. Assertion (A) : Plants do not have mechanisms to maintain internal temperatures.
Reason (R) : Evaporative cooling helps humans to survive in summers.
18. Assertion (A) : A population at any given time is composed of individuals of same ages.
Reason (R) : Age pyramids of human population show age distribution of males and females.
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19. Assertion (A) : In homeostasis, organisms maintain the constancy of its internal environment.
Reason (R) : Constant environment permits all biochemical reactions and physiological functions
to proceed efficiently.
20. Assertion (A) : The nature and properties of soil vary in different places.
Reason (R) : It depends on weathering process.
21. Assertion (A) : Water holding capacity determines the vegetation in any area.

N

Reason (R) : Water holding capacity of the soils depends on mineral composition of soil and
topography.

Reason (R) : Nature and properties of soil vary in different places.

HA

22. Assertion (A) : In the aquatic environment, the sediment-characteristics determine the type of
benthic animals.

AS

23. Assertion (A) : Foraging, reproductive and migratory activities of animals depends on light.

AK

Reason (R) : They use the diurnal and seasonal variations in light intensity and duration
(photoperiod) as cues.
24. Assertion (A) : Small plants in forests are adapted to photosynthesise under very low light conditions
Reason (R) : They are persistently overshadowed by tall canopied trees.

PR

25. Assertion (A) : The spectral quality of solar radiation is also important for life.
Reason (R) : The UV component of the spectrum is harmful to many organisms.

RS

26. Assertion (A) : Seeds and vegetative reproductive structures help in to tide over periods of stress.
Reason (R) : Under favourable moisture and temperature conditions, they germinate to form
new plants

HE

27. Assertion (A) : Desert plants have a thick cuticle on their leaf surfaces.
Reason (R) : Desert plants like Opuntia, have thick leaves.

OT

28. Assertion (A) : Many plants dependent on sunlight for flowering.
Reason (R) : This is called their photoperiodic requirement.

BR

29. Assertion (A) : Each organism has an invariably defined range of conditions.
Reason (R) : This is called its niche.
30. Assertion (A) : Mammals from colder climates generally have shorter ears and limbs.

YA

L

Reason (R) : They have to minimise heat loss.
3. (a)
13. (a)
23. (a)

4. (a)
14. (d)
24. (a)

7. (a)
17. (b)
27. (c)

8. (c)
18. (d)
28. (a)

9. (b)
19. (b)
29. (b)

10. (a)
20. (a)
30. (a)

G

O

1. (b) 2. (d)
11. (a) 12. (c)
21. (a) 22. (a)

ANsWErs
5. (b)
6. (c)
15. (a) 16. (a)
25. (a) 26. (b)
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Ecosystem

HA

summAry

AS

I. ECOSYSTEM

AK

• An ecosystem is a functional unit of nature, where living organisms interact among themselves
and also with the surrounding physical environment.
• The size of ecosystem varies significantly from a small pond to a large forest or a sea.
• For convenience, ecosystem is divided into two basic categories: terrestrial and the aquatic.

PR

Ecosystem
Man-made Ecosystem

RS

Natural Ecosystem

Terrestrial

Aquatic

Eg. Cropland

E.g. Aquarium

HE

Aquatic Ecosystem

OT

Marine Ecosystem
Eg. sea, Oceans

Fresh water Ecosystem
River, Lake, Pond, Pool

Terrestrial Ecosystem
Land Ecosystem
Eg. Forest, Desert
Grassland etc.

II. ECOSYSTEM – STRUCTURE AND FUNCTION

YA

L

BR

• Interaction of biotic and abiotic components result in a physical structure that is characteristic for
each type of ecosystem. Identification and inventory of plant and animal species of an ecosystem
gives its species composition.
• Stratification: Vertical distribution of different species occupying different levels is called
stratification. For example, trees occupy top vertical strata or layer of a forest, shrubs the second
and herbs and grasses occupy the bottom layers.
• The functional components of the ecosystem as a unit when we consider the following aspects:
(a) Productivity
(b) Decomposition
(c) Energy flow
(d) Nutrient cycling

G

O

• Example of a Pond ecosystem:
(a) Productivity
• Primary production: It is the amount of biomass or organic matter produced per unit area over
a time period by plants during photosynthesis. It is expressed in terms of weight (gm–2) or energy
(kcal m–2). The rate of biomass production is called productivity. It is expressed in terms of
gm–2 yr–1 or (kcal m–2) yr–1 to compare the productivity of different ecosystems.
• It is divided into:
(i) Gross primary productivity of an ecosystem is the rate of production of organic matter
during photosynthesis. A considerable amount of GPP is utilised by plants in respiration.
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(ii) Net primary productivity (NPP) : It is the balance energy or, biomass remaining after
meeting the cost of respiration of producers. Considerable amount of GPP is utilised by
plants in respiration. Gross primary productivity minus respiration losses (R), is the net
primary productivity (NPP). GPP – R = NPP
Net primary productivity is the available biomass for the consumption to heterotrophs
(herbivores and decomposers).

HA

N

• Secondary productivity is defined as the rate of formation of new organic matter by consumers.
• Primary productivity depends on
(i) the plant species inhabiting a particular area.
(ii) a variety of environmental factors,
(iii) availability of nutrients
(iv) photosynthetic capacity of plants.

AS

AK

G

O

YA

L

BR

OT

HE

RS

•
•

PR

(b)
•

Therefore, primary productivity varies in different types of ecosystems.
Decomposition
Decomposition is the process of breakdown of complex organic matter into inorganic substances
like carbon dioxide, water and nutrients. Decomposition is essentially an oxygen-requiring process.
Detritus is the dead plants’ residues like leaves, bark, flowers and dead remains of animals.
Decomposition involves various steps such as - fragmentation, leaching, catabolism, humification
and mineralisation.
(i) Fragmentation of Detritus: Detritivores feed on detritus. They break it into smaller
particles. The breakdown increases the surface area of detritus particles for microbial action.

Decomposition cycle in terrestrial ecosystem
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(ii) Leaching: Soluble inorganic nutrients dissolve in water and penetrate through the soil.
Then they are removed due to leaching action.
(iii) Catabolism: Decomposers such as bacteria and fungi release enzymes that decompose
detritus into simpler inorganic compounds.
(iv) Humification: Simplified detritus is converted to humus.
(v) Mineralisation: The humus is further degraded by some microbes and release of inorganic
nutrients occur by the process known as mineralisation.

N

Factors affecting rate of decomposition

AS

HA

(i) Chemical composition of detritus: The rate of decomposition is controlled by chemical
composition of detritus. Rate of decomposition is slower if detritus is rich in lignin and
chitin. However, it is faster in nitrogen and water-soluble rich detritus. For example, sugars.
(ii) Climatic factors: Temperature and soil moisture are the most important climatic factors
that regulate decomposition. These affect the activities of soil microbes. Warm and moist
environment favour decomposition whereas low temperature and anaerobiosis inhibit
decomposition resulting in build up of organic materials.

AK

(c) Energy flow

G

O

YA

L

BR

OT

HE

RS

PR

• The Sun is the only source of energy for all ecosystems on the Earth.
• Of the total incident solar radiation less than 50 per cent of it is photosynthetically active
radiation (PAR).
• Plants capture only 2-10 per cent of the PAR and this small amount of energy sustains
the entire living world. All organisms depend for their food on producers, either directly
or indirectly. Therefore, it is a unidirectional flow of energy from the sun to producers
and then to consumers.
• Producers: All green plants in the ecosystem are called producers. Herbaceous and woody
plants are major producers in a terrestrial ecosystem whereas phytoplanktons, algae and
higher plants are producers in an aquatic ecosystem.
• Consumers: All animals depend on plants (directly or indirectly) for their food needs.
They are called consumers and also heterotrophs.
(i) Herbivores or Primary Consumers: Animals that feed on producers are called
primary consumers. For example,
–in terrestrial ecosystem: insects, birds and mammals
–in aquatic ecosystem: molluscs
(ii) Primary Carnivores or Secondary Consumers: Secondary consumers are the
animals that eat primary consumers or herbivores.
(iii) Secondary Carnivores or Tertiary Consumers: Tertiary consumers eat secondary
consumers.
A simple grazing food chain (GFC) is shown below:
Goat
Man
Grass
(Producer)
(Primary Consumer)
(Secondary consumer)

• Decomposers or saprotrophs : These are important constituent of detritus food chain.
The detritus food chain commences with dead organic matter. The organisms such as
fungi and bacteria, are considered as decomposers. They fulfil their energy and nutrient
requirements by degrading dead organic matter or detritus. These are also known as
saprotrophs. Decomposers secrete digestive enzymes that help in breakdown of dead and
waste materials into simple, inorganic materials, which are then absorbed by them.
• Structural components of an ecosystem is divided into two components, abiotic and biotic.
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Ecosystem
BIOTIC COMPONENT

DECOMPOSERS
(also known
as reducers or
saprotrophs,
recycle energy)

EDAPHIC FACTORS
E.g. Soil, Minerals,
Oxygen, Topography

CLIMATIC FACTORS
E.g. Rain, Light, Wind, Temp

N

CONSUMERS
(also known as
heterotrophs,
consume and
transfer energy)

The abiotic factors play an important role in life of plants and animals.

HA

PRODUCERS
(also known
as autotrophs,
they produce
energy)

ABIOTIC COMPONENT

AS

• Eurythermal animals and stenothemal animals are two groups categorised based on the range
of temperature tolerance. Eurythermal animals are those who can survive at a wide range of
temperatures. Stenothermal animals are those who can survive at a narrow range of temperatures.

AK

• Similarly, Euryhaline refers to the ability of an aquatic organism to adapt to a wide range of
salinities, while Stenohaline refers to the ability of an aquatic organism to adapt to a narrow range
of salinities.

PR

• Following are the responses of different animals to various abiotic factors.
(i) Regulate (Control or maintain the rate or speed of a process so that it operates properly.
E.g All birds and mammals maintain internal temperature)

RS

(ii) Conform (A majority 99 percent of animals and nearly all plants cannot maintain a
constant internal environment. These are conformers.)

HE

(iii) Migrate (Movement from one region or habitat to another according to the seasons. Birds
migrate long distance in winter.)

OT

(iv) Suspend (Temporarily prevent from continuing or being in effect. Seeds and some other
vegetative reproductive structures serve as means to tide over periods of stress and
germinate under favourable moisture and temperature conditions.)

BR

• Allen's rule is an ecogeographical rule formulated by Joel Asaph Allen in l877. It states that
animals adapted to cold climates have shorter limbs and bodily appendages than animals adapted
to warm climates.

L

(d) Trophic levels, Food chains and Food webs

YA

Based on the source of nutrition, organisms occupy a specific place in the food chain. This is
known as the trophic level. There are usually 4-5 trophic levels in a food chain.
Examples
Man, lion

Secondary Consumer

Third trophic level (Carnivore)

Birds, fishes, wolf

Primary Consumer

Second trophic level (Herbivore)

Zooplankton, grasshopper and cow

Producer

First Trophic level (Plants)

Phytoplankton, grass, trees

G

O

Tertiary Consumer

Levels
Fourth Trophic level (Top Carnivore)

Diagrammatic representation of trophic levels in an ecosystem
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AS

HA

N

• The amount of energy decreases at successive trophic levels. At each level, large amount of
energy from food is lost as heat.
• Standing crop: The mass of living material at a particular time at each trophic level is called the
standing crop. It is measured as the mass of living organisms (biomass) or the number in a unit
area. The biomass of a species is expressed in terms of fresh or dry weight.
• 10 per cent law: In any ecosystem, the transfer of energy follows 10 per cent law i.e., only 10
per cent of the energy is transferred to each trophic level from the lower trophic level and 90%
energy is lost.
• Shorter is the food chain, greater is the available energy.

Flow of energy through different trophic levels

G

O

YA

L

BR

OT

• Food chain: The sequential process of food transfer from plants through a series of organisms
with repeated eating and being eaten is called a food chain. It indicates who eats whom in an
ecosystem. In this process, the food energy is transferred from plants to herbivores, then herbivores
to carnivores and carnivores to large carnivores. Two types of food chains can be distinguished
in terrestrial ecosystems, GFC (Grazing food chain) and DFC (Detritus food chain).
Differences between Detritus Food Chain and Grazing Food Chain
Detritus Food Chain
Grazing Food chain
Definition
A food chain that starts with dead A food chain that begins with a green
organic matter is known as a detrital plant is called a grazing food chain
food chain
Based on
Decomposers or detritivores
Photosynthetic plants
Main energy source Dead remains of plants and animals Green plants or producers
First trophic level
Decomposers
Plants
Size of the food chain Small
Large
Energy
Uses energy from the environment
Releases energy to the environment
Organisms
Mostly microorganisms
Macroscopic organisms such as plants
and animals
• Food web
An aquatic ecosystem, terrestrial ecosystem and detritus food chain may be connected at some
levels. The natural interconnection of various food chains forms a food web.
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III. ECOLOGICAL PYRAMIDS

PR

AK

AS

HA

N

• The food or energy relationship between organisms at different trophic levels in an ecosystem,
appear as pyramids. This, relationship is expressed in terms of number, biomass or energy. The
base of each pyramid represents the producers or the first trophic level while the apex represents
tertiary or top level consumer. The three types of ecological pyramids that are usually studied are
(a) pyramid of number; (b) pyramid of biomass and (c) pyramid of energy.
(i) Pyramid of numbers
• It is the number of individuals
per unit area at various trophic
levels. The producers are at
base and various consumers
at successively higher levels.
It is generally upright.
• A pyramid of number in case
of a big tree is generally
inverted as the number of
insects feeding on that tree
generally exceeds than the
tree itself.

BR

OT

HE

(ii) Pyramid of Biomass
• It represents the total biomass
of organisms at each trophic
level at a particular time
usually it is upright.
• A pyramid of biomass in sea
is inverted as the biomass of
fishes usually exceeds that of
microscopic phytoplanktons.

RS

Pyramid of numbers in a grassland ecosystem

L

Pyramid of biomass decreases at higher trophic levels

G

O

YA

Inverted pyramid of biomass
(iii) Pyramid of Energy
• Pyramid of energy is always
upright. When energy flows
from any trophic level to
the next trophic level, some
energy is always lost as heat
at each step.
Pyramid of energy is always upright
Limitations of ecological pyramids
(a) It does not take into account the same species belonging to two or more trophic levels.
(b) It assumes a simple food chain, which never exists in nature.
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(c) It does not accommodate a food web.
(d) Saprophytes are not given any place in ecological pyramids even though they play a vital
role in the ecosystem.
IV. ECOLOGICAL SUCCESSION
• The gradual and equally expected change in species composition of a given area is called ecological
succession.

N

• During succession some species colonise an area. Their population becomes abundant whereas
population of some other species decline and even disappear.

HA

• Climax community: Orderly and sequential changes that lead to a community which is near
equilibrium is called climax community.

AS

• Sere: A complete succession is called sere. A sere is made up of a number of seral stages. The
individual transitional communities are termed seral stage or seral communities. A climax
community is the final or, the last seral stage.

AK

• In the successive seral stages, the diversity of species changes, and number of species as well as
the total biomass increases.
Primary succession and secondary succession

PR

• Pioneer species: The species that invade a bare area are called pioneer species.
• Primary succession starts in bare area, where no organism is present. For example, bare rocks,
cooled volcano or newly created pond etc.

RS

• Secondary succession occurs in the area where the natural living biotic communities living
organisms are destroyed due to some reasons such as forest fire, earthquake etc. For example,
abandoned farm lands, burned or cut forests, lands that have been flooded.

OT

V. SUCCESSION OF PLANTS

HE

• Secondary succession begins in areas where some soil or sediment is present, hence secondary
succession is faster than primary succession.

BR

• On the basis of nature of habitat, succession of plants can be grouped as
(i) Hydrarch succession takes place in wet areas and the successional series progress from
hydric to the mesic conditions.
(ii) Xerarch succession takes place in dry areas and series progress from xeric to mesic conditions.

L

Therefore, both hydrarch and xerarch successions lead to medium water conditions (mesic) which
is neither too dry (xeric) nor too wet (hydric).
Lichens

(Pioneer community)

Bryophytes (mosses) (Seral communities)

G

O

YA

• Primary succession on rocks (xerarch succession):
Lichens secrete acids and dissolve rock. This helps
in weathering of rocks and soil formation. As a
result, some very small plants like bryophytes may
grow in such soil. In due course of time, small
plants are succeeded by higher plants, and after
several seral stages, eventually a stable climax
forest community is formed. It is stable as long as
the environment remains unchanged. With time the
xerophytic habitat is changed into a mesophytic
one.

Herbaceous plants

Shrubs (bushes)

Trees

(Climax community)

Xerarch succession
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Primary succession in water (Hydrarch succession)
• Phytoplanktons are pioneer species in a hydrarch succession.
These are replaced with by rooted-submerged plants, rootedfloating angiosperms followed by free-floating plants, then
reedswamp, marsh-meadow, scrub and finally the trees. The
climax community is again will be a forest. With time the
water body is converted into land.

Phytoplanktons

(pioneer species)

Free-floating
angiosperms

(aquatic habitat)

Grasses

(seral communities)

Trees

(mesic condition)

Hydrarch succession

HA

N

• In secondary succession the species that invade depends on
(i) the condition of the soil
(ii) availability of water
(iii) the environment
(iv) the seeds or other propagules

G

O
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L
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AS

Due to the presence of soil from the beginning the rate of succession is much faster and hence,
climax is also reached more quickly.
• All succession either in water or on land, proceeds to a similar climax community – the mesic
community.
VI. NUTRIENT CYCLING
• The amount of nutrients, such as carbon, nitrogen, phosphorus, calcium, etc., present in the soil
at any given time, is referred to as the standing state. It varies in different kinds of ecosystems
and also on a seasonal basis.
Nutrient cycling
• Nutrients are never lost from the ecosystems. However, they are recycled in nature.
• The movement of nutrient elements through the various components of an ecosystem is called
nutrient cycling or biogeochemical cycling.
Types of Nutrient cycles
(i) Gaseous: Nitrogen cycle, carbon cycle, oxygen cycle, hydrogen cycle; reservoir is atmosphere.
(ii) Sedimentary: Sulphur and phosphorus cycle, reservoir is earth crust (lithosphere).
• Environmental factors, e.g., soil, moisture, pH, temperature, etc., regulate the rate of release of
nutrients into the atmosphere
• The function of the reservoir is to compensate the deficiency due to imbalance in the rate of influx
and efflux.
Carbon Cycle
• It occurs through atmosphere, ocean and living and dead organisms.

Carbon cycle
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• Most of the carbon is fixed by plants during photosynthesis and returns to atmosphere in form of
CO2 during respiration.
• Burning of wood, forest fire and combustion of organic matter, fossil fuel, and volcanic activity
are sources of CO2 in the atmosphere.
• During processing of waste materials and dead organic matter, decomposers also release CO2.
• Some amount of the fixed carbon is lost to sediments and removed from circulation.
• Human activities such as deforestation and massive burning of fossil fuel have affected the carbon
cycle. It significantly increased the rate of release of carbon dioxide into the atmosphere.
Phosphorus Cycle
Consumers
Producers
• Rock is the natural reservoir of phosphorus which
contains phosphorus in the form of phosphates.
Litter fall
Detritus
• On weathering, minute amount of phosphates dissolve
in soil solution and absorbed by the roots of the plants.
Decomposition
• The waste products of dead organisms are decomposed
Uptake
Soil solution
by bacteria to release phosphorus. Gaseous exchange
Run off
between organism and environment is negligible as
Weathering
compared to carbon cycle.

PR

Rock minerals

Phosphorus cycle

BR

OT

HE

RS

VII. ECOSYSTEM SERVICES
• The products of ecosystem processes are called ecosystem services. It includes
(i) The healthy forest ecosystem that purifies air and water
(ii) Mitigates floods and droughts
(iii) Cycling of nutrients
(iv) Generating fertile soil
(v) Providing wildlife habitat
(vi) Maintaining biodiversity etc.
(vii) Pollination by animals (insects, birds, bats, etc.)
(viii) Seed dispersal.
• Scientists have put an average price tag of US $33 trillion a year on these fundamental ecosystems
services which are taken granted because they are free although its value is twice the total global
gross national product (GNP).

Question Bank
[1 Mark]

YA

L

A. Multiple Choice Questions
1. The primary consumers are
(a) Insects and cattle (b) Eagle and snakes

O

2. Maximum productivity is found in
(a) Grassland
(b) Desert

(c) Water insects

(d) Snakes and frogs

(c) Ocean

(d) Tropical rain forest

G

3. If CO2 is not present in the earth’s atmosphere, the temperature of the earth’s surface would be
(a) Same as the present
(b) Less than the present
(c) Higher than the present
(d) Depends on the amount of other gases in the atmosphere
4. Which of the following is a detrivore?
(a) Animal feeding on decaying organic matter (b) Animal feeding on a plants
(c) Plant feeding on animals (insectivorous)
(d) Animal feeding on another animal
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5. Which of the following can have the highest value (gm/m²/yr) in a grassland ecosystem?
(a) Primary production
(b) Secondary production
(c) Tertiary production
(d) Gross production
6. In an ecosystem, the concentration of nitrogen remains constant by
(a) Action of microorganisms
(b) Thundering and lightning
(c) Soil
(d) Both (a) and (b)

HA

8. In an ecosystem, energy lost from one trophic level to another is
(a) 90%
(b) 10%
(c) 15%

N

7. During the process of ecological succession, the changes that take place in communities are
(a) Orderly and sequential
(b) Random
(c) Very quick
(d) Not influenced by the physical environment
(d) 20%

AS

9. Which of the following type of ecosystem is expected in an area where evaporation exceeds
precipitation, and mean annual rainfall is below 100 mm?
(a) Grassland
(b) Shrub forest
(c) Desert
(d) Mangrove

(c) Benthos

PR

11. The second trophic level in a lake is
(a) Phytoplankton
(b) Zooplankton

AK

10. What is the percentage of photo synthetically active radiation (PAR), in the incident solar radiation?
(a) 100%
(b) 50 %
(c) 1-5%
(d) 10%
(d) Fishes

RS

12. Approximately how much of the solar energy that falls on the leaves of a plant is converted to
chemical energy by photosynthesis?
(a) Less than 1%
(b) 2-10%
(c) 30%
(d) 50%

HE

13. In the phosphorus cycle, phosphate becomes available by weathering of rocks first to
(a) Primary consumers
(b) Producers
(c) Decomposers
(d) Secondary consumers

BR

OT

14. The sequence of communities of primary succession in water is
(a) Phytoplankton, sedges, free-floating hydrophytes, rooted hydrophytes, grasses and trees
(b) Phytoplankton, free-floating hydrophytes, rooted hydrophytes, sedges, grasses and trees
(c) Free-floating hydrophytes, sedges, phytoplankton, rooted hydrophytes, grasses and trees
(d) Phytoplankton, rooted submerged hydrophytes, floating hydrophytes, reed swamp, sedges, meadow
and trees

L

15. The most abundant element present in the plants is
(a) Nitrogen
(b) Manganese
(c) Iron

(d) Carbon

YA

16. Among the following bio-geo-chemical cycles which one does not have losses due to respiration?
(a) Phosphorus
(b) Nitrogen
(c) Sulphur
(d) All of these

O

17. Bacteria play an important role in carbon cycle in
(a) Chemosynthesis
(b) Photosynthesis
(c) In breakdown of organic matter
(d) In assimilation of nitrogen compound
(c) Flagellates

19. In a pond ecosystem, decomposers are found
(a) On the water surface
(c) In the bottom of the pond

(b) In the shallow zone
(d) In the middle zone of the water

G

18. Which of the following are decomposers?
(a) Fungi
(b) Bacteria

20. The concentration of CO2 in the atmosphere is about
(a) 11 %
(b) 0.433%
(c) 0.34%
116

(d) All of these

(d) 0.03%
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21. Which of the following is not a producer?
(a) Spirogyra
(b) Agaricus

(c) Volvox

(d) Nostoc

23. An inverted pyramid of biomass can be found in which ecosystem?
(a) Forest
(b) Marine
(c) Grassland

(d) Tundra

N

22. The pyramid of energy is always upright for any ecosystem. This situation indicates the fact that:
(a) Producers have lowest energy conversion efficiency
(b) Carnivores have a better energy conversion efficiency
(c) Energy, conversion efficiency is the same in all trophic levels
(d) Herbivores have a better energy conversion efficiency than carnivores.

HA

24. Which of the following ecosystems is most productive in terms of net primary production?
(a) Deserts
(b) Tropical rain forests (c) Oceans
(d) Estuaries

AS

25. If the carbon atoms fixed by producers already have passed through three species, the trophic
level of the last species would be
(a) Scavenger
(b) Tertiary producer
(c) Tertiary consumer
(d) Secondaryconsumer

AK

26. Edaphic factor refers to
(a) Water
(b) Soil

(c) Relative humidity

(d) Altitude

RS

PR

27. Which of the following is an ecosystem service provided by a natural ecosystem?
(a) Cycling of nutrients
(b) Prevention of soil erosion
(c) Pollutant absorption and reduction of the threat of global warming
(d) All of these

3. (b)
13. (b)
23. (b)

4. (a)
14. (b)
24. (b)

ANsWErs
5. (d)
6. (d)
15. (d) 16. (d)
25. (c) 26. (b)

OT

1. (a) 2. (c)
11. (b) 12. (b)
21. (b) 22. (d)

HE

28. Ultraviolet radiation from sunlight causes a reaction which produces
(a) O3
(b) SO2
(c) CO2
7. (a)
17. (c)
27. (d)

(d) CH4

8. (a)
18. (d)
28. (a)

9. (c)
19. (c)

10. (b)
20. (d)

BR

B. Very Short Answer Type Questions
[1 Mark]
1. Name the dark coloured amorphous substance gathered as a result of humification.
Ans. Humus

YA

L

2. What are the three types of ecological pyramids?
Ans. The three ecological pyramids are
(a) pyramid of number
(b) pyramid of biomass and
(c) pyramid of energy.

G

O

3. Define decomposition.
Ans. The process of breaking down of complex organic matter into inorganic substances like carbon
dioxide, water and nutrients by the decomposers is called decomposition.
4. What is primary succession?
Ans. The succession that starts in an area where no living organisms are there, is known as primary
succession.
5. What is humification?
Ans. Humification is the formation and accumulation of a dark coloured amorphous substance called
humus on the soil.
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6. Give any two examples of xerarch succession.
Ans. (a) Bare rocks (xerosere)
(b) Sandy areas (psammosere)
7. Distinguish between a grazing food chain and a detritus food chain.

8. What is a prerequisite for a succession to begin in any particular area?

HA

Ans. Before a biotic community of become established in any area, there must be soil.

N

Ans. Grazing Food Chain (GFC) commences with primary producers and ends in carnivores (tertiary
or top carnivores). The Detritus Food Chain (DFC) starts with dead organic matter (detritus) and
ends in carnivores. In GFC, energy for the food chain comes from the sun whereas in DFC,
energy for the food chain comes from organic remains or detritus.

9. Define fragmentation of detritus.

AS

Ans. Detritivores such as earthworms break down detritus into smaller particles. This process is called
fragmentation.
10. Give some examples where primary succession occur.
Ans. Primary succession may occur in a newly cooled lava, bare rock, newly created pond or reservoir.

AK

11. Define secondary succession.

PR

Ans. The succession that occurs in those areas where plants and animals recolonise a habitat after a
major disturbance-such as a devastating flood, wildfire, landslide, lava flow, or human activities,
is known as secondary succession.
12. Define leaching.

RS

Ans. During decomposition, water-soluble inorganic nutrients go down into the soil horizon and get
precipitated as unavailable salts. This process is called leaching.
13. Which has maximum population in a food chain?

HE

Ans. Producers

14. In context of ecosystem, define sere.

OT

Ans. The entire sequence of communities that successively change in a given area are called sere(s).
15. Define mineralisation.

BR

Ans. The humus is degraded by some microbes and release of inorganic nutrients occur by the process
known as mineralisation.
16. Secondary succession is faster than primary succession. Give reason.

L

Ans. Secondary succession starts in those region where some soil or sediment is already present, that’s
why it is faster than primary succession.

YA

17. What is ecological succession?

O

Ans. The gradual and equally probable change in the species composition of a given area is called
ecological succession.
18. What is seral stages or seral communities?

G

Ans. The individual transitional communities in primary succession are designated as seral stages or
seral communities.
19. Which is the most stable ecosystem?
Ans. Ocean
20. What is unit of energy measurement for energy pyramids?
Ans. Kcalm-2yr-1
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21. Define standing state.
Ans. The amount of nutrients, such as carbon, nitrogen, phosphorus, calcium, etc., present in the soil
at any given time, is called as the standing state.
22. Define nutrient cycling in an ecosystem.
Ans. The movement of nutrients through the various components of an ecosystem is called nutrient cycling.
23. What is the ultimate source of gases in a gaseous cycle?
Ans. Atmosphere is the reservoir for various gases in a gaseous cycle.
24. What is Allen's Rule?
Ans. Allen's rule is an ecogeographical rule formulated by Joel Asaph Allen in l877. It states that
animals adapted to cold climates have shorter limbs and bodily appendages than animals adapted
to warm climates.
25. Name some sources of carbon dioxide gases in the atmosphere.
Ans. Burning of wood, forest fire and combustion of organic matter, fossil fuel, volcanic activity are
sources of CO2 in the atmosphere.
26. State the function of a reservoir in a nutrient cycle.
Ans. The function of the reservoir is to meet with the deficit which occurs due to imbalance in the
rate of influx and efflux.
27. Differentiate between food chain and food web.
Ans. A food chain is a sequence of various organisms through which the flow of energy occurs from
one organism to the other organisms. Food web is the intricate network of various food chains
which are inter-connected to each other.
28. Differentiate between primary consumer and secondary consumer.
Ans. Primary consumers are also known as herbivores which depend on plants directly for their energy/
nutrient requirement. For example, cow, and goat etc.
Secondary consumers rely on the primary consumers for their nutrient requirement. They eat flesh
of animals for their nutrient requirement. For example, lion, and tiger etc.
29. Name different processes /steps of decomposition.
Ans. Fragmentation, Leaching, Humification, Mineralisation.
30. State one difference between carbon and phosphorus cycle.
Ans. There is no respiratory release of phosphorus into atmosphere in phosphorus cycle, whereas in
carbon cycle respiratory release of carbon dioxide into the atmosphere is mandatory.
[2 Marks]

YA

L

C. Short Answer Type Questions I
1. Organisms at a higher trophic level have less energy available. Comment.

O

Ans. The transfer of energy follows 10 per cent law – only 10 per cent of the energy is transferred
to each trophic level from the lower trophic level. So, higher trophic level has less energy ascompared to lower trophic level.

G

2. Name the components of an ecosystem.

Ans. Various components of an ecosystem are as follows:
(a) Abiotic components or non-living components: These include inorganic minerals or substances,
organic substances and diverse climatic conditions such as temperature, pH, light, etc.
(b) Biotic components. These are living components of an ecosystem. These can be categorised as:
(i) Autotrophs or producers
(ii) Heterotrophs or consumers
(iii) Decomposers or microconsumers
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3. Differentiate between producers, consumers, and decomposers of a pond ecosystem.
Producers
(i) Prepare their own food

Consumers
Decomposers
Eat other organisms (plants/
Break down dead material
animals) for food
(ii) Example: Phytoplankton, Example: Zooplanktons
Example: Bacteria, fungi and
algae, floating and
free swimming and bottom
flagellates
marginal plants
dwelling animals
4. The number of trophic levels in an ecosystem are limited. Comment.
Ans. In a food chain, only 10% of the total amount of energy is passed on to the next trophic level
from the previous trophic level. Hence, there is a decrease in the amount of energy available
at the successive trophic levels. As we move higher up in the food chain the amount of energy
diminishes to a level at which it cannot sustain any trophic level, thereby limiting the number of
trophic levels.

AS

HA

N

Ans.

AK

5. Define succession. How is the primary succession different from secondary succession?
Ans. Succession is a process that starts in an area where no living organisms are present. For example,
bare rock. This is called primary succession. Succession in those areas that somehow lost all the
living organisms that existed there, is called secondary succession.
Differences between primary and secondary succession:

HE

RS

PR

Primary Succession
Secondary Succession
(i) Occurs in the area where no life (i) Occurs in the area where life exist earlier but
exists earlier.
destroyed
(ii) Development of biotic community is (ii) Development of biotic community is fast
very slow
Examples: bare rock, barren land, cooled lava Examples: Abandoned farm lands, burnt or cut forests

(1)

(2)

(3)

(4)

G

O

YA

L

BR

OT

6. Distinguish between humification and mineralisation.
Ans. Humification results in accumulation of a dark coloured amorphous substance called humus. It is
extremely resistant to microbial action, hence undergoes decomposition at a tremendously slow
rate. It is colloidal in nature and serves as a reservoir of nutrients.
The humus is further degraded by some microbes. It results in release of inorganic nutrients in a
process called mineralisation.
7. What is seral stages? How is it different from a sere?
Ans. The entire sequence of communities that successively change in a given area are called sere(s).
The individual transitional communities in a succession are termed seral stages or seral communities.
8. Fill in the trophic levels (1, 2, 3 and 4) in the boxes provided in the figure.
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Ans.

AK

9. What changes will you observe in seral stages during succession?
Ans. In the successive seral stages there is a change in the diversity of species of organisms, increase
in the number of species and organisms as well as an increase in the total biomass.

PR

10. Where does the secondary succession commence?
Ans. The secondary succession commences in areas where natural biotic communities have been destroyed.
For example, as in abandoned farm lands, burnt or cut forests, lands that have been flooded.

RS

11. How do human activities interfere with carbon cycle? List any two such activities.
Ans. Human activities have considerably influenced the carbon cycle. Accelerated deforestation and
massive burning of fossil fuel for energy and transport have significantly increased the rate of
release of carbon dioxide into the atmosphere.

OT

HE

12. Give the reason for the faster rate of decomposition in the tropics.
Ans. The rate of decomposition is regulated by various climatic factors such as temperature and soil
moisture. They have an effect on the activities of soil microbes. The tropics with its hot and
humid climatic conditions provide an environment which is ideal for the microbes to speed up
the process of decomposition.

BR

13. Primary productivity fluctuates from ecosystem to ecosystem. Explain.
Ans. Primary productivity fluctuates from ecosystem to ecosystem as it depends on the various
plant species inhabiting the area and their photosynthetic ability. It also depends on various
environmental factors.

O

YA

L

14. What are the limitations of ecological pyramids?
Ans. The ecological pyramid undertakes only a simple food chain and does not accommodate food
webs. Therefore, it does not take into account the fact that species may belong to one or more
trophic levels at particular time. In addition, saprophytes even though they possess vital role in
ecosystem, have not been any place in the ecological pyramids.

G

D. Short Answer Type Questions II
[3 Marks]
1. What is primary productivity? Give brief description of factors that affect primary productivity.
Ans. Primary productivity of an ecosystem is the amount of energy fixed or biomass synthesised by
primary producers or green plants per unit area per unit time during photosynthesis. Factors
affecting primary productivity are –
(a) Plant species inhabiting a particular area
(b) Sunlight
(c) Temperature
(d) Soil water
(e) Nutrients
In deserts, sunlight is abundant but water is scarce or nutrients are lacking. Therefore, in such
areas, water and nutrients supply become the limiting factors.
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2. Distinguish between:
(a) Production and decomposition
(b) Upright and inverted pyramid
Ans. (a) Production is a process in which the energy
is produced by the synthesis of organic
compounds using various inorganic substances.
For example, CO2, H2O and minerals.
Decomposition mainly refers to the breakdown
of complex organic matter into simpler ones. It
releases energy.
(b) In a pyramid when the number of biomass of
producers is more than that of its consumers
it forms an upright pyramid. For example,
Pyramid of number in grassland ecosystem.

2nd Level carnivores
(Tertiary Consumers)

AS

Producers

HA

Herbivores
(Primary
Consumers)

N

1st Level Carnivores
(secondary
Consumers)

Large
fishes
Small
fishes
Zooplankton

Secondary
Carnivore
Primary
Carnivore

RS

PR

An inverted pyramid is formed when the number
or the biomass of producers is lesser than that of
the various consumers at different trophic level.
For example, Pyramid of biomass is inverted in
pond ecosystem.

AK

Pyramid of number in a grassland ecosystem

Herbivores
Producers

Phytoplankton

Pyramid of biomass in a pond ecosystem

YA

L

BR

OT

HE

3. “The energy flow in the ecosystem follows the second law of thermodynamics.” Explain.
Ans. Ecosystems need a constant supply of energy to synthesise the molecules they require, to counteract
the universal tendency toward increasing disorderliness. Hence, energy flow in the ecosystem
follows the second law of thermodynamics.
4. Distinguish between (a) Litter and detritus (b) Primary and secondary productivity.
Ans. (a) Litter is the dead organic material fallen on the surface of the soil like leaves, remains of animals
and excreta.
Detritus is the dead organic matter of organisms present under the soil surface which is eaten up
by the detritivores and broken down by decomposers.
(b) Primary productivity is the rate of synthesis of biomass or energy fixation by the plants. It is
relatively high.
Secondary productivity is the rate of synthesis of biomass by consumers (either herbivores and
carnivores). It is small and decreases as we move from next trophic level.
5. Illustrate the different biotic components of an ecosystem through a flow chart only.

G

O

Ans.

Producers (Organisms
that make their own
food by photosynthesis)

Biotic Component
Consumers (Organisms that
get their food by eating
producers or other consumers)

Primary Consumers
Secondary
(Feed Directly on
Consumers (Feed on
Plants i.e. Herbivores) Primary Consumers)
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Decomposers (Organisms that
get their food by breaking
down dead plants & animals)

Tertiary Consumers
(Feed on Secondary
Consumers)

Omnivores (Eat both
plants and animals)

Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination

GOYAL
BROTHERS
PRAKASHAN

A DIGITAL LEARNING APP

Learn @ ` 1 Per Day

G

O

YA

L

BR

OT

HE

RS

PR

AK

AS

HA

N

6. Write a short note on flow of energy in an ecosystem.
Ans. The flow of energy in an ecosystem is unidirectional. The sun is the ultimate source of energy
on the earth. The solar energy is received by the producers or green plants. They utilise it in
synthesising their food. The energy fixed by the green plants is transferred to herbivores or
primary carnivores which feed on them. This energy from consumers is then transferred to various
organisms at higher trophic levels (carnivores). Interestingly at every step, a significant amount
of energy is lost. As according to 10% law, only 10% of total energy stored in a trophic level is
transferred to the next trophic level of a food chain.
7. Define a pioneer community or species. What is the importance of a pioneer community in
ecological succession?
Ans. The species that occupy a bare area are called pioneer species. Pioneer species holds an important
position during the process of succession. For example, in a xerarch succession, lichens are the
pioneer species on rocks in primary succession. These secrete acids to dissolve rocks, and help
in weathering of soil and ultimately the soil formation.
Pioneer species pave ways for some small plants like bryophytes to take hold in the small amount
of soil, which later on results in formation of a complete ecosystem in that area.
8. What will happen to an ecosystem if:
(a) All producers are removed;
(b) All organisms of herbivore level are eliminated; and
(c) All top carnivore population is removed
Ans. (a) Reduction in primary productivity. No biomass available for consumption by higher trophic
levels / heterotrophs.
(b) Increase in primary productivity and biomass of producers. Carnivores population will subsequently
dwindle due to food shortage.
(c) If all top carnivore population is removed then there will be
• Increase in number of herbivores
• Overgrasing by herbivores
• Desertification
9. The biodiversity increases from the pioneer to the climax stage. Explain.
Ans. In the successive seral stages
• there is a change in the diversity of species of organisms,
• increase in the number of species and organisms
• increase in the total biomass.
Description of ecological succession usually focuses on changes in vegetation. However, these
vegetation changes in turn affect food and shelter for various types of animals. Thus, as succession
proceeds, the numbers and types of animals and decomposers also change.
10. Poaching of tiger is an important challenge in today’s world. What will be its effect on the ecosystem?
Ans. Poaching (hunting) of tigers disturbs the ecological balance of an ecosystem as these are the top
level consumers and predator of forest. Predator keeps prey population under control. Due to hunting
of tiger its population decreases, hence the population of deer (prey) increases. Consequently, the
intraspecific competition increases between them. Due to increase in prey population that feeds
on vegetation/grass, the vegetation is destroyed rapidly causing the ecological disturbance.
11. The rate of decomposition of detritus is affected by the abiotic factors. Explain.
Ans. The decomposition of detritus is performed by some micro-organisms. The rate of growth of
microbes is affected by the temperature of the given environment. The pH of substratum affects
the composition of microbes (acidophiles / basophiles) which degrade the dead organic matter.
If oxygen is present, aerobic degradation occurs. In the absence of oxygen anaerobiosis sets in
and there will be incomplete degradation. Also, the degradation is due to activity of exo-enzymes
secreted by the microbes and the activity of enzyme is affected by factors such as temperature etc.
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12. Define a climax community. Name the climax communities of both hydrarch and xerarch ecosystem.
Ans. The community that occupies the final position during succession and that is in near equilibrium
with the environment is called a climax community.
Hydrarch succession takes place in wet areas and the successional series progress from hydric
to the mesic conditions. In contrast, xerarch succession takes place in dry areas and the series
progress from xeric to mesic conditions. Hence, both hydrarch and xerarch successions results in
medium water conditions (mesic). It is neither too dry (xeric) nor too wet (hydric), Hence, the
climax communities in both the succession is the plants and animals of mesic environment.
13. Define ecological pyramids. Differentiate between pyramids of number and biomass.

HA

Ans. Ecological pyramid is a graphical method to display the number of organisms or biomass or the
amount of energy present at different trophic levels in an ecosystem.
Tertiary

HE

Carnivores

RS

PR

AK

AS

Pyramid of numbers:
consumers
Secondary consumers
• The number of individuals at each trophic level is shown
(Carnivores)
by pyramid of numbers.
Primary consumers
• The pyramid of number is upright in a grassland ecosystem.
(Herbivores)
• There is a decline in the number of organisms at each trophic
Producers
level when we move from producer to top consumers.
Pyramid of number in
a grassland ecosystem
Pyramid of biomass:
• The amount of biomass per unit area present in an ecosystem is shown as pyramid of biomass.
• There is sequential decline or increase in the biomass at each trophic level.
• The pyramid of biomass can either be upright or downward depending on the ecosystem. For
example, pyramids of biomass of a tree or grassland ecosystem is upright whereas the pyramid
of a pond ecosystem is inverted.

Producers

OT

Herbivores

Large Fishes

Secondary consumer

Small Fishes

Primary consumer

Zooplankton

Primary producer

Phytoplankton

Pond Ecosystem
(Inverted)
Pyramid of biomass in pond ecosystem

BR

Pyramid of biomass is upright
in a grassland ecosystem

Tertiary consumer

14. Explain various components of a grassland ecosystem.

G

O

YA

L

Ans. The components of a grassland ecosystem are as follows:
(i) Abiotic components: These are non-living components of the ecosystem. Various inorganic
substances such as minerals ions, organic substances and so many different climatic conditions
constitute the abiotic component of an ecosystem. For example, temperature, pH, light, etc.
(ii) Biotic components: The living organism form the biotic component of an ecosystem.
(a) Autotrophs or producers: They prepare their own food using solar energy in
photosynthesis. e.g., green plants and photosynthetic bacteria.
(b) Heterotrophs or consumers : These are incapable of producing their own food. Therefore,
these depend on depend upon other organisms for their food. These are of following types:
• Primary consumers or herbivores which depend upon producers or green plants for
their food.
• Secondary consumers or carnivores which live upon herbivores.
• Top consumers or top carnivores which live upon secondary or tertiary consumers.
(c) Decomposers or microconsumers decompose dead organic substances of both producers
and consumers into simpler substances and hence help in continuity of minerals through
various cycles in an ecosystem. e.g., bacteria, fungi, actinomycetes etc.
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15. Outline some salient features of carbon cycle in nature.
Ans. Carbon is a vital component of living matter. Green plants absorb it in the form of CO2 from
atmosphere and fix it as carbohydrates during photosynthesis. Carbon is also the part of various
molecules present in proteins, carbohydrates and lipids and is transferred to the organisms of
various trophic levels. Carbon is released in atmosphere as CO2 during respiration. In addition, it
is also released in atmosphere through burning of wood, fossil fuel and decomposition of organic
matter by microbes.
Combustion

ira

tio

Aquatic
organisms

ati

on

n

Decomposers

AK

Animals Death

HA

sp

spi
r

Green plants

N

Re

Re

Ph
oto
syn
the

CO2 in Water

AS

CO2 in
Atmosphere

sis

Coal

HE

RS

PR

16. List some important features of a sedimentary cycle in an ecosystem.
Ans. The movement of nutrients through various components of an ecosystem takes place by a
biogeochemical cycle. It is of two types – gaseous and sedimentary.
The nutrient that does not enter the atmosphere easily become the part of sedimentary cycle. The
sedimentary cycle includes sulphur, and phosphorus cycle. These are located in the earth’s crust.
Phosphorus is an important nutrient element of living organisms as it is present in numerous
substances in living beings. Phosphorus is obtained from soil or rocks. The animals or primary
consumers obtain it from plants. Secondary consumers or carnivores take it from herbivores while
omnivores (like man) receive it both from plants and animals. Phosphorus present in organisms
is also released during decomposition.
17. Differentiate between primary and secondary succession.
Primary Succession
Secondary Succession
(i) Primary succession occurs in the land Secondary succession occurs in a land that
where there is no initial vegetation.
has primary vegetation.
(ii) Primary succession can be initiated due to Secondary succession starts due to an external
a biological factor or an external factor. factor.
(iii) Surface soil cover is absent when primary Secondary succession occurs in places where
succession starts.
soil cover is present.
(iv) In primary succession, pioneer species In secondary succession, pioneer species
come from outside environment.
develop partly from existing environment.
(v) Primary succession needs more time to Secondary succession takes comparatively
complete.
less time.
18. Differentiate between primary, secondary and tertiary consumer in an ecosystem.
Ans.
Primary consumers
Secondary consumers
Tertiary consumers
(i) The organisms that The organisms that feed on The animals that obtain their nutrition
feed on producers
primary consumers
by eating primary consumers and
secondary consumers
(ii) Herbivores
Either carnivores or omnivores Apex predators
(iii) Obtain energy from Obtain energy from primary Obtain energy either from primary
producers
consumers
or secondary consumers

G

O
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Ans.
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(iv) Take 10% of the Take 1% of the energy from Take only 0.1% energy from
energy from producers producers
producers
(v) Have the highest Have the medium amount of Have the lowest amount of biomass
amount of biomass biomass
(vi) Examples : Rabbits Examples: Foxes consuming
Examples : Eagles consuming
consuming grass
rabbits
foxes
19. Write short notes on ecosystem services.
Ans. The healthy ecosystem is important for an extensive range of economic, environmental and aesthetic
goods and services. The products of ecosystem processes are termed as ecosystem services. They
are as follows:
(a) Purifies air and water
(b) Alleviate droughts and floods
(c) Help in nutrient cycling
(d) Produce fertile soils
(e) Provide wildlife habitat
(f) Preserve the biodiversity
(g) Help in pollination of crops
(h) Functions as storage site for carbon
(i) Provide aesthetic, cultural and spiritual values

HE

RS

PR

AK

20. What are the responses of different animals to various abiotic factors?
Ans. (i) Regulate (Control or maintain the rate or speed of a process so that it operates properly. E.g All
birds and mammals maintain internal temperature)
(ii) Conform (A majority (99 percent) of animals and nearly all plants cannot maintain a constant
internal environment. These are conformers.)
(iii) Migrate (Movement from one region or habitat to another according to the seasons. Birds migrate
long distance in winter.)
(iv) Suspend (Temporarily prevent from continuing or being in effect. Seeds and some other vegetative
reproductive structures serve as means to tide over periods of stress and germinate under favourable
moisture and temperature conditions.)

G

O

YA

L

BR

OT

E. Case Study Based Questions
Read the following passage and answer the questions.
Case 1.
Some species invade a bare area such as rocks. In this type of succession, some plants are able to
secrete acids. It helps to dissolve and weathering of rocks and finally to the soil formation. These later
pave ways to some very small plants to take hold in the small amount of soil. They are, with time,
succeeded by higher plants, and after several more stages, ultimately a stable community is formed.
The climax community remains stable as long as the environment remains unchanged. With time the
xerophytic habitat gets converted into a mesophytic one.
(i) The species that invade the bare area are called
(a) Climax species
(b) Sere species
(c) Pioneer species
(d) Invader species
(ii) The above para refers to the ____________ succession.
(a) Primary
(b) Secondary
(c) Tertiary
(d) All of these
(iii) Some plants are able to secrete acids- the sentence refers to
(a) Bryophytes
(b) Algae
(c) Lichens
(d) Fungi
(iv) The entire sequence of communities that successively change in a given area are called
(a) Sere
(b) Seral stages
(c) Pioneer organisms
(d) Climax community
(v) All the succession finally changes to
(a) Xeric environment
(b) Mesic environment
(c) Biotic environment
(d) Hydrarch environment
Ans. (i) (c)
(ii) (a)
(iii) (d)
(iv) (a)
(v) (b)
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Case 2.
This food chain begins with dead organic matter. It is made up of decomposers which are heterotrophic
organisms, mainly fungi and bacteria. They meet their energy and nutrient requirements by degrading
dead organic matter or detritus. These are also known as saprotrophs Some organisms secrete digestive
enzymes that breakdown dead and waste materials into simple, inorganic materials, which are subsequently
absorbed by them. In an aquatic ecosystem, it is the major conduct for energy flow. As against this,
in a terrestrial ecosystem, a much larger fraction of energy flows through the detritus food chain than
through the GFC. Detritus food chain may be connected with the grazing food chain at some levels:
some of the organisms of DFC are prey to the GFC animals, and in a natural ecosystem, some animals
like cockroaches, crows, etc., are omnivores. These natural interconnection of food chains make it a
more complicated network.
(i) The food chain that starts from dead organic matter are
(a) Detritus food chain
(b) Grazing food chain
(c) Both
(d) None
(ii) The organism that secrete digestive enzymes and break down dead organisms
(a) Producers
(b) Decomposers
(c) Consumers
(d) Detritivores
(iii) Which of the following is/are decomposer?
(a) Bacteria
(b) Fungi
(c) Both (a) and (b) (d) None of these
(iv) The ‘complicated network’ in the para refers to the
(a) Food chain
(b) Succession
(c) Food web
(d) None of these
(v) In the detritus food chain, the flow of energy _________ from decomposer to consumer.
(a) Increases
(b) Decreases
(c) Remains same through out
(d) None
Ans. (i) (a)
(ii) (b)
(iii) (c)
(iv) (c)
(v) (b)
Case 3.
Detritivores break down detritus into smaller particles. This process is called fragmentation. By the
process “X” water soluble inorganic nutrients go down into the soil horizon and get precipitated as
unavailable salts. Bacterial and fungal enzymes degrade detritus into simpler inorganic substances. This
process is called as catabolism. It is important to note that all the above steps in decomposition operate
simultaneously on the detritus. Humification and mineralisation occur during decomposition in the soil.
Humification leads to accumulation of a dark coloured amorphous substance called “Y” that is highly
resistant to microbial action and undergoes decomposition at an extremely slow rate. Being colloidal in
nature it serves as a reservoir of nutrients. The humus is further degraded by some microbes.
(i) Detritivores break down detritus into smaller particles. Here detritivores refers to
(a) Earthworm
(b) Anabaena
(c) Cockroach
(d) All of these

YA

(ii) The process” X” in the given para is
(a) Bleaching
(b) Leaching

(c) Percolation

O

(iii) Humification and mineralisation occur during decomposition in
(a) Soil
(b) Rocks
(c) Sea

G

(iv) The substance Y is
(a) Hummus

(b) Humus

(c) Minerals

(d) None of these
(d) Plants
(d) Detritus

(v) Assertion(A): Humification causes formation of a dark coloured substance.
Reason(R): The degradation of humus by some microbes is called mineralisation.
(a) Both a and R are true, and R is the correct explanation of A
(b) Both a and R are true, and R is not the correct explanation of A
(c) A is true but R is false.
(d) R is true but A is false.
Ans. (i) (a)
(ii) (b)
(iii) (a)
(iv) (b)
(v) (b)
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F. Assertion-Reason Type Questions
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Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : The rate of biomass production is productivity
Reason (R) : It is expressed in terms of gm–2 yr–1 or (kcal m–2) yr–1
2. Assertion (A) : Bacterial and fungal enzymes degrade detritus into simpler inorganic substances.
Reason (R) : Humification and mineralisation occur during decomposition in the soil.
3. Assertion (A) : Net primary productivity is the Gross primary productivity minus respiration losses
i.e. NPP = GPP – R
Reason (R) : Net primary productivity is the available biomass for the consumption to heterotrophs
(herbivores and decomposers).
4. Assertion (A) : Release of inorganic nutrients due to microbial action is called mineralisation.
Reason (R) : Humus is considered as reservoir of nutrients.
5. Assertion (A) : Nitrogen rich detritus decomposes fastly.
Reason (R) : Decomposition rate is faster if detritus is rich in lignin and chitin.
6. Assertion (A) : Ecosystems are exempted from the Second Law of Thermodynamics.
Reason (R) : They need a constant supply of energy.
7. Assertion (A) : Frigidity and anaerobiosis inhibit decomposition.
Reason (R) : Warm and moist environment favour the rate of decomposition.
8. Assertion (A) : Death of organism is the beginning of the detritus food chain/web.
Reason (R) : Primary consumers feed on herbivores.
9. Assertion (A) : Each trophic level contains mass of materials present at a particular time, called
as the standing crop.
Reason (R) : Standing crop is measured as the mass of living organisms (biomass).
10. Assertion (A) : The number of trophic levels in the grazing food chain is restricted.
Reason (R) : Transfer of energy follows 10 per cent law.
11. Assertion (A) : Climax community is the stable community.
Reason (R) : Climax community remains stable as long as the environment remains unchanged
12. Assertion (A) : Pyramid of energy is always upright.
Reason (R) : Some energy is always lost as heat at each step of trophic level.
13. Assertion (A) : Secondary succession begins in areas where natural biotic communities have been
destroyed
Reason (R) : Primary succession is faster than secondary succession.
14. Assertion (A) : In secondary succession, climax is reached more quickly.
Reason (R) : Soil is already present in secondary succession.
15. Assertion (A) : Primary succession starts in an area where no living organisms are there.
Reason (R) : The species that invade a bare area are called sere species.
16. Assertion (A) : Trophic level represents a functional level, not any species as such.
Reason (R) : Energy at a lower trophic level is always more than at a higher level.
1. (b) 2. (b)
11. (a) 12. (a)
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3. (b)
13. (c)

4. (b)
14. (a)

ANsWErs
5. (c)
6. (d)
15. (c) 16. (b)

7. (a)

8. (c)

9. (a)

10. (a)
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Biodiversity and its Conservation
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I. BIODIVERSITY
• The variety and variability of all animals, plants and microorganisms found on earth is called
biodiversity.
• Biosphere immense diversity (heterogeneity) exists at the species level as well as all levels of
biological organisation. It ranges from from macromolecules within cells to biomes.
• The term Biodiversity was coined by Edward Wilson. He described the diversity at all the levels
of biological organisation. The most important of them are–
(i) Genetic Diversity: A single species may show high diversity at the genetic level over its
distributional range. Rauwolfia vomitoria shows genetic variation in terms of concentration
and potency of chemical reserpine. India has more than 50,000 genetically different strains
of rice and 1000 varieties of mango.
(ii) Species Diversity: It refers to diversity at species level. For example, the Western Ghats
have more amphibian species diversity than the Eastern Ghats.
(iii) Ecological Diversity: Deserts, rain forests, mangroves, coral reefs, wetlands, estuaries
and alpine meadows are types of ecological diversity.
II. NUMBER OF SPECIES ON THE EARTH
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• According to the IUCN, the total number
of plant and animal species described so
far is about 1.7 million. However, many
species are yet to discovered and defined.
• Robert May estimated the global species
diversity is about 7 million.

G

O

YA

L

• More than 70% of all the species recorded
are animals while plants including algae,
fungi, bryophytes, gymnosperms and
angiosperms, etc. are about 22%, 8% are
other species. Among animals, 70% of
total are insects.
• The number of fungi species in the world
is more than the combined total of the
species of fishes, amphibians, reptiles and
mammals.

Species number of major taxa

• Conventional taxonomic methods are not suitable for identifying microbial species. Also, many
species are simply not culturable under laboratory conditions. Therefore, there is no surety about
prokaryotic species.
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III. NUMBER OF SPECIES IN INDIA
• India is one of the twelve mega biodiversity countries of the world.
• India has only 2.4% of the land area of the world. However, it has approximately 8.1% of the
global species biodiversity.
• About 45,000 species of plants and about 90,000-1,00,000 species of animals have been reported
from India.
• If we accept Robert May’s global estimate, only 22% of the total species have been recorded,
India has probably more than 1,00,000 species of plants and 3,00,000 species of animals to be
discovered and described.

HA

IV. PATTERNS OF BIODIVERSITY
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(i) Latitudinal gradients
• Plant and animal diversity is not uniform throughout the world, rather its shows an
irregular distribution.
• For many group of animals or plants the well-known latitudinal gradient in diversity is observed.
• Species diversity decreases as we move away from the equator towards the poles.
• Tropics harbor more species than temperate or polar areas.
• Amazonian Rainforest has the greatest biodiversity on the earth. For example:
 Plants: more than 40,000 species
 Insects: 1,25,000 species
 Fishes: 3,000 species
 Amphibians: 427 species
 Reptiles: 378 species
 Birds 13,000 species
 Mammals: 427 species
• Various hypothesis has been proposed for higher tropical diversity. These are:
(a) Speciation is a function of time unlike temperate regions subjected to frequent
glaciation in past, tropical latitudes have remained relatively undisturbed for millions
of years and thus had long evolutionary time for species diversification.
(b) Tropical environments unlike temperate ones are less seasonal. These and more
constant and predictable which promote niche specialization and hence lead to a
greater species diversity.
(c) There is more solar energy available in the tropics which contribute to higher
productivity. This in turn adds indirectly to greater diversity.
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(ii) Species-Area relationships
• Alexander Von Humboldt found that that within a region, species richness increased up
to a limit when explored area is increased.
• The relationship between species richness and area for a number of taxa like angiospermic
plants, fresh water fishes and birds was a rectangular hyperbola.
• On a logarithmic scale, the relationship is a straight line described by the equation
log S = log C + Z log A.
Where,
S = Species,
A = Area,
Z = slope of the line,
C = Y- intercept.
The value of Z lies in range of 0.1 to 0.2
regardless of taxonomic group of the region.
However, in very large area like continents,
Z value ranges between 0.6 & 1.2.
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V. THE IMPORTANCE OF SPECIES DIVERSITY TO THE ECOSYSTEM
• The communities with more species are generally more stable than those with less species.
• A stable community does not show too much variation in productivity from year to year.
• Rich biodiversity is essential for a healthy ecosystem and imperative for the very survival of
human race on the earth.
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HA

N

"Rivet popper" hypothesis
• It was given by Paul Ehrlich, an ecologist on "how does it matter if a species become extinct".
• In an airplane (ecosystem) all parts are joined together using thousands of rivets (species).
• If every passenger travelling in it starts popping a rivet to take home (causing a species to become
extinct), it may not affect flight safety (proper functioning of the ecosystem) initially.
• As more and more rivets are removed, the plane becomes dangerously weak over a period of time.
• Furthermore, which rivet is removed may also be critical. Loss of rivets on the wings (key species
that drive major ecosystem functions) is obviously a more serious threat to flight safety than loss
of a few rivets on the seats or windows inside the plane.
• Thus, the above analogy gives a perspective about the loss of species in an ecosystem.
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VI. LOSS OF BIODIVERSITY
• The biological wealth of our planets have been declining rapidly due to three factors – Population,
Urbanisation and Industrialisation.
• Red Data book contains a list of species, enlisting rare, endangered species of plants, animals
and fungi. Species are classified into different categories.
• The IUCN Red List (2004) documents the extinction of 784 species (including 338 vertebrates,
359 invertebrates and 87 plants) in last 500 years. Some examples of recent extinctions include
the Dodo (Mauritius), Quagga (Africa), Thylacine (Australia), Steller’s Sea Cow (Russia) and
three subspecies (Bali, Javan, Caspian) of tiger.
• In last 20 years, 27 species have been disappeared.
• At present, 15,500 species are facing threat of extinction worldwide.
• In general, loss of biodiversity in a region may lead to
(a) Decline in plant production
(b) Lowered resistance to environmental perturbations such as drought, and flood
(c) Increased variability in ecosystem processes such as productivity, water use, and pest and
disease cycles.
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VII. CAUSES OF BIODIVERSITY LOSSES
• The accelerated rates of species extinctions are essentially due to human activities. There are four
major causes (‘The Evil Quartet’)
(a) Habitat loss and fragmentation
• It is the most important cause of animals and plants extinction.
• Millions of plant species is being cut and cleared for cultivating soya beans in the
Amazon rain forest (lungs of the planet). Also, these are converted to grasslands for
raising beef cattle.
• When large habitats are broken up into small fragments due to various human
activities, mammals and birds demanding large territories migrate and are badly affected.
(b) Over-exploitation
• Over exploitation of biological system by man for the natural resources, results in
degradation and extinction of the resources. Many species have become extinct for
example, Steller’s sea cow, passenger pigeon, etc.
• Many marine fish populations are over harvested. Consequently, it endangers the
sustained existence of some important species.
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(c) Alien species invasions
• Introduction of alien species (new species deliberately introduced into a geographical
region), causes decline and extinction of indigenous species.
• The Nile perch introduced into Lake Victoria in east Africa led eventually to the
extinction of an ecologically unique assemblage of more than 200 species of cichlid
fish in the lake. Invasive weeds species like carrot grass (Parthenium), Lantana and
water hyacinth led to disappearance of indigenous species.
(d) Co-extinctions
• When a species becomes extinct, the plant and animal species related with it also
become extinct.
• For example, when a host fish species becomes extinct, its unique assemblage of
parasites also becomes extinct.
• Another example is the case of a co-evolved plant-pollinator mutualism where
extinction of one always leads to the extinction of the other.

AK

VIII. BIODIVERSITY CONSERVATION
We should conserve the biodiversity due to following reasons.
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(a) The narrowly utilitarian: Human obtain countless direct economic benefits from nature like food,
firewood, fibres, construction material, medicinal plants and industrial products. With increasing
resources put into ‘bio-prospecting’ nations endowed with rich biodiversity can expect to reap
enormous benefits.
(b) The broadly utilitarian: Biodiversity plays a major role in ecosystem services that nature provides.
Productions of oxygen during photosynthesis, pollination without natural pollinator, climate control
by forest and ocean, formation of soil, conservation and purification of water pleasure from nature
are priceless.

OT

(c) Ethical : It includes biodiversity for aesthetical and eatheral benefits. Every species has an intrinsic
value although it may not be of current or any economic value to us. It is our moral duty to care
for their well-being and pass on our biological legacy in good order to future generations.
IX. HOW DO WE CONSERVE BIODIVERSITY?
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There are two methods of conservation of biodiversity(a) In situ (on site) conservation
• It is the conservation of biodiversity on site protecting the natural habitat of the organism.
• Conservationists have identified for maximum protection of certain ‘biodiversity hotspots’
regions with very high levels of species richness and high degree of endemism, species
found in that region and not found anywhere else.
• The concept of “Hotspot” was developed by Norman Myers, to identify areas for in situ
conservation. They are richest zones of biodiversity.
• Biopshere reserves are areas of special category of protected areas of land and coastal
ecosystems promoting solutions to reconcile the conservation of biodiversity with its
sustainable use.
• National parks are strictly reserved for conservation of wild life without any other activities
like forestry, and cultivation, etc.
• Wildlife sanctuariesgive protection to fauna. Here activities like forestry, harvesting of
timber, etc. are allowed except that of poaching of animals.
• There are 34 biodiversity hot spots in the world. These hotspots are also regions of
accelerated habitat loss.
• India has 14 biosphere reserves, 90 national parks and 448 wildlife sanctuaries.
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(b) Ex situ (off site) conservation
• Threatened animals and plants are taken out from their natural habitat and placed in
special setting when they are protected and given special care.
• Zoological parks, botanical gardens and wildlife safari parks are used for this purpose.
• Now gametes of threatened species can also be preserved in viable and fertile condition
for long periods of time using cryopreservation technique.
• Cryopreservation is the preservation or storage of material at low temperature.
• A number of plants are protected by people as they are considered sacred.These trees are
well protected and are used for religious ceremonies called sacred groves.
• Eggs can be fertilised in vitro and plants can be propagated using tissue culture methods.
• Seeds of different genetic strains of commercially important plants can be kept for long
periods in seed banks.
• Plants can be propagated using tissue culture methods.
X. CONVENTION ON BIOLOGICAL DIVERSITY (‘The Earth Summit’)
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• Biodiversity conservation is a mutual responsibility of all nations.
• The historic Convention on Biological Diversity (‘The Earth Summit’) held in Rio de Janeiro in
1992, called upon all nations to take appropriate measures for conservation of biodiversity and
sustainable utilisation of its benefits.
• In a follow-up, the World Summit on Sustainable Development held in 2002 in Johannesburg,
South Africa, 190 countries pledged their commitment to achieve by 2010, a significant reduction
in the current rate of biodiversity loss at global, regional and local levels.
• Ramsar Sites are the wetlands, considered to be international importance under Ramsar
Convention for the conservation and sustainable use of wetlands. It is named city of Ramsar
where the convention was signed in the year 1971.

Question Bank
[1 Mark]
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A. Multiple Choice Questions
1. Genetic biodiversity in agricultural crops is threatened by
(a) Introduction of high yielding varieties
(b) Intensive use of fertilisers
(c) Intensive use of biopesticides
(d) Extensive intercropping

L

2. Which one of the following pairs of geographical areas show maximum biodiversity in our country?
(a) Sunderbans and Rann of Kutch
(b) Eastern Ghats and West Bengal
(c) Eastern Himalayas and Western Ghats
(d) Kerala and Punjab

YA

3. The most effective way to conserve the plant diversity of an area
(a) By creating biosphere reserve
(b) By creating Botanical gardens
(c) By developing seed banks
(d) By tissue culture method

O

4. More than 70 percent of all the recorded biotic components are
(a) Animals
(b) Plants
(c) Fishes

(d) Amphibians

G

5. Which group of vertebrates comprises the highest number of endangered species?
(a) Fishes
(b) Reptiles
(c) Birds
(d) Mammals
6. One of the ex-situ conservation methods for endangered species is
(a) Wild life sanctuaries
(b) Biosphere reserves
(c) Cryopreservation
(d) National parks
7. Out of the total species today, the maximum number is of
(a) Mammals
(b) Insects
(c) Birds
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8. Which of the following is not done in a wild life sanctuary?
(a) Fauna is conserved
(b) Flora is conserved
(c) Soil and flora is utilised
(d) Hunting is prohibited

N

9. Endemism refers to
(a) Species confined to particular region and not found anywhere else
(b) Species found in a wide region.
(c) Single species outnumbering the other species in a particular region
(d) Single species found in two-three zones only.

AS
AK

Column II
A. Meghalaya
B. Rajasthan
C. Madhya Pradesh
D. On site conservation
E. Offsite conservation

(b) 1-C; 2-D; 3-E; 4-A; 5-B
(d) 1-B; 2-D; 3-A; 4-E; 5-C

PR

Column I
1. In-situ
2. Ex-situ
3. Khasi Hills
4. Aravali Hills
5. Sarguja
Select the correct option.
(a) 1-B; 2-D; 3-C; 4-A; 5-E
(c) 1- D; 2-E; 3-A; 4-B; 5-C

HA

10. Match the following:

11. Red Data Book is produced by:
(a) IUCN
(b) WWF

(c) IBWL

(d) UN

HE

RS

12. According to IUCN 2004, the total number of plant and animal species described so far is slightly
more than
(a) 5 million
(b) 7 million
(c) 1.5 million
(d) 0.5 million

OT

13. What is the common in Lantana and African catfish?
(a) All are endangered species of India.
(b) All are key stone species.
(c) All are mammals found in India.
(d) All the species are neither threatened nor indigenous in India.

BR

14. The extinction of passenger pigeon was due to
(a) Increased predatory birds
(b) Overexploitation by humans
(c) Non availability of food
(d) Habitat fragmentation

YA

L

15. Which of the following forest is known as lungs of the earth?
(a) Amazon rain forest
(b) Tundra forest
(c) Indonesian Sumatra forest
(d) Indian Himalayan forest

G

O

16. The region of biosphere reserve, which is legally protected and where no human activity is allowed
is known as
(a) Core zone
(b) Transition zone
(c) Buffer zone
(d) Restoration zone
17. The maximum global biodiversity region is
(a) Mangroves forest (b) Himalayan regions

(c) Coral reefs

(d) Alps region

18. Which of the following statement is correct?
(a) Parthenium is an endemic species of India
(b) African catfish is not a threat to indigenous catfishes.
(c) Stellar’s sea cow is an extinct animal.
(d) Lantana is commonly known as carrot grass.
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19. How many hotspots of biodiversity in the world have been identified till date by Norman Myers?
(a) 17
(b) 34
(c) 25
(d) 43
20. Which type of living organisms are listed in Red Data Book”?
(a) Rare species
(b) Rare and endangered species
(c) Endangered species
(d) Extinct animals
(c) Alpines

(d) Both (a) and (b)
(d) National park

HA

22. Which one of the following is not included under in-situ conservation?
(a) Sanctuary
(b) Botanical garden
(c) Biosphere reserve

N

21. Less seasonal variations are seen in
(a) Temperate
(b) Tropics

AS

23. The historic convention on Biological diversity was held in Rio de Janeiro in 1992 is known as:
(a) CITES convention
(b) The Earth Summit
(c) G 20 summit
(d) The Global Diversity Summit

AK

24. Select the incorrect statement.
(a) Species diversity increases as we move away from the equator towards the poles.
(b) Stellar’s sea cow and passenger pigeon are extinct due to exploitation.
(c) Lantana and Eichhornia are invasive weed species in India.
(d) Among animals insects are the most species rich taxonomic group.

PR

25. Consider the following techniques.
(i) in-vitro fertilisation
(iii) tissue culture

(ii) cryopreservation

HE

RS

What is common in all these techniques? Select the correct option.
(a) in-situ conservation methods
(b) ex-situ conservation methods
(c) Advanced methods of techniques
(d) Methods for conserving vulnerable organisms.
26. Which country has the highest biodiversity?
(a) South Africa
(b) Brazil

(c) Malaysia

(d) India

OT

27. The most important cause for loss of biodiversity is
(a) Habitat fragmentation
(b) Overexploitation
(c) Invasive alien species
(d) Disturbance in coevolution of species.

BR

28. Which of the following possess the highest percentage of endangered species?
(a) Insects
(b) Mammals
(c) Amphibians
(d) Reptiles

YA

L

29. Which of the following is not a major characteristic feature of biodiversity hotspots?
(a) Large number of species
(b) Abundance of endemic species
(c) Large number of exotic species
(d) Destruction of habitat
30. Match the animals in Column A and in Column B

G

O

Column A
1. Dodo
2. Quagga
3. Thylacine
4. Stallars’s Sea Cow

Column B
A. Africa
B. Russia
C. Mauritius
D. Australia

Select the correct option.
(a) 1-A; 2-B; 3-D; 4-C
(c) 1-B; 2-A; 3-C; 4-D

(b) 1-A; 2-B; 3-C; 4-D
(d) 1-C; 2-A; 3-D; 4-B
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31. Match the following:
(i)
(ii)
(iii)
(iv)

Contribution
Estimated global species diversity
Term biodiversity
Rivet Popper Hypothesis
Relation between species richness & explored area

(a) (A)-(ii), (B)-(iii), (C)-(iv), (D)-(i)
(c) (A)-(iv), (B)-(i), (C)-(ii), (D)-(iii)

(b) (A)-(ii), (B)-(i), (C)-(iv), (D)-(iii)
(d) (A)-(ii), (B)-(iii), (C)-(ii), (D)-(iv)

32. Which of the following is not the invasive alien species?
(a) Lantana indica
(b) Cynodon dactylon
(c) Partheneium hysterophorus
(d) Eichhornia crassipes

N

Ecologist
Edward Wilson
Paul Ehrlich
A.V. Humboldt
Robert May

HA

(A)
(B)
(C)
(D)

AK

AS

33. When a threatened plant species need urgent measure to save it from extinction, the most
appropriate approach is:
(a) in situ conservation
(b) ex-situ conservation
(c) Cryopreservation
(d) Bio preservation

PR

34. “When a species becomes extinct, the plant and animal species associated with it in an
obligatory way also become extinct.” This relationship is known as
(a) Co-evolution
(b) Co-extinction
(c) Co-existence
(d) Co-habitation
3.
13.
23.
33.

(a)
(d)
(b)
(b)

4.
14.
24.
34.

(a)
(b)
(a)
(b)

7. (b)
17. (c)
27. (a)

RS

(a) 2. (c)
(a) 12. (b)
(b) 22. (b)
(a) 32. (b)

HE

1.
11.
21.
31.

ANsWErs
5. (d)
6. (c)
15. (a) 16. (a)
25. (b) 26. (b)

8. (c)
18. (b)
28. (c)

9. (a)
19. (b)
29. (d)

[1 Mark]

OT

B. Very Short Answer Type Questions
1. List the three important components of biodiversity.

10. (c)
20. (b)
30. (d)

BR

Ans. The three important components of biodiversity are:
(a) Genetic diversity (b) Species diversity
(c) Ecosystem diversity
2. Which ecosystem is severely affected with habitat loss and fragmentation?
Ans. Tropical Rain Forest.

L

3. What are the biodiversity hot spot regions in India?

YA

Ans. The Himalayas, the Western Ghats, the Indo-Burma region and the Sundaland (Nicobar group of Islands).
4. In which year was the historic Convention of Biological Diversity held?
Ans. 1992.

G

O

5. What trend is observed in respect of species diversity when we move from the equator to the poles?
Ans. In general, species diversity decreases as we move away from the equator towards the poles.
6. Which region has the highest biodiversity on the earth?

Ans. Amazon rain forests.
7. Expand the terms:
(i) IUCN
(ii) MAB
Ans. (i) IUCN: International Union of Conservation of Nature & Natural Resources
(ii) MAB: Man & Biosphere Programme
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8. Define co-extinction of species.
Ans. When a species becomes extinct, the plant and animal species associated with it in an obligatory
way also become extinct. This is known as co-extinction of species.
9. Name any two threatened animal species of India.
Ans. Swamp Deer and Great Indian Rhinoceros.
10. What is the curve between species-area relationships?

N

Ans. Hyperbola

HA

11. Where was the World Summit on Sustainable Development held in 2002?
Ans. Johannesburg, South Africa
12. Name any two methods of ex-situ conservation.

AS

Ans. Botanical garden, zoological parks
13. What are biodiversity hotspots?

AK

Ans. Hotspots are the important areas of conservation that are extremely rich in species. They have
high endemism and are under constant threat of extinction.

PR

14. What is Red databook?
Ans. Red databook is a document which contains a list of rare and endangered species of plants, animals
and fungi.

OT

HE

RS

15. Define endemism.
Ans. The species confined to a particular area and not found anywhere else is known as endemic species.
This phenomenon is known as endemism. For example: Royal Bengal Tiger is an endemic species
of India. It is native to the Indian subcontinent.
16. Expand the terms:
(i) WWF
(ii) IBWL
Ans. (i) WWF – World wildlife fund
(ii) IBWL – Indian Board of Wild Life

BR

17. Name the plant which yields reserpine.
Ans. Rauwolfia serpentina.

18. Define genetic diversity. Give one example.

YA

L

Ans. The diversity of species at the genetic level over its distributional range. For example, India has
more than 50,000 genetically different strains of rice, and 1,000 varieties of mango.
19. Define the term lungs of the planet.
Ans. Amazon forest are termed as lungs of the planet.

G

O

20. About 200 species of cichlid fish became extinct when a particular fish was introduced in Lake
Victoria of Africa. Name the invasive fish.
Ans. Introduction of Nile Perch in the lake caused the extinction of the native fish.
C. Short Answer Type Questions I
[2 Marks]
1. Define biodiversity. Name the two most biodiversity rich zones of India.
Ans. Biodiversity is the existence of different types of ecosystems, different species of organisms with
the whole range of their variants (biotypes) and genes along with their interactions and processes.
The term biodiversity was coined by Edward Wilson.
The biodiversity rich zones of India are Western Ghats and North East regions.
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2. What are sacred groves? What is their role?
Ans. A number of plants are protected by people as they are considered sacred.These trees are used
for religious ceremonies called sacred groves. Sacred groves help in the protection of many rare,
threatened, and endemic species of plants and animals found in an area. The process of deforestation
is strictly prohibited in this region by tribals.
3. Define cryopreservation. Why is it useful in conserving biodiversity?

N

Ans. Preservation of a bio material in liquid nitrogen at – 196°C is known as cryopreservation. It is
performed to preserve threatened species in viable and fertile condition for a longer period of time.

a d

b
c

a

c

d

Invertebrates

(b) Molluscs
(d) Other animal groups

(b) Mammals
(e) Amphibians

(c) Birds

RS

(ii) Vertebrates
(a) Fishes
(d) Reptiles

Vertebrates

PR

Ans. (i) Invertebrates
(a) Crustaceans
(c) Insects

AK

e

AS

b

HA

4. Given below are the representation of global diversity of invertebrates and vertebrates. Comment
the group of organisms which belong in this pie chart representation.

HE

5. What do you mean by species diversity? Name two measures of species diversity.

OT

Ans. Species diversity refers to the range of species found within a region. The two important measures
of species diversity are:
(i) Species richness: It refers to number of a particular species per unit area.
(ii) Species evenness: It refers to relative abundance with which each species is represented in an area.

BR

6. What is red list? Give two uses of red list.
Ans. IUCN keeps a record of all endangered and vulnerable species in a red data book or red list. It is
a catalogue of taxa facing risk of extinction. It objectives is to convey the urgency of conserving
threatened species to the public and policy makers so as to reduce species extinction.

YA

L

Uses
(i) Identification and documentation of endangered species of plants and animals
(ii) Creating awareness about importance of preserving the threatened biodiversity

O

7. How many plants and animal species have been described by IUCN in 2004? What is global
species diversity according to Robert May?

G

Ans. In 2004, IUCN has described slightly more than 1.5 million species of plants and animals. Estimates
vary extensively and many of them are only educated guesses. According to Robert May, the
global species diversity is about 7 million.
8. “Species diversity of plants is much less than that of animals”. Explain.

Ans. The diversity plant species is very much less than that of animals because most animals possesses
nervous system that control and coordinate various activities of animals. They also possess receptors
to receive environmental stimuli. Some of these responses are adaptive and ensure survival of
organism in changing environmental conditions.
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9. Amazon rain forest in south America has the greatest bio-diversity on earth”. Explain the statement.
Ans. Amazonian rain forest in South America has the greatest biodiversity on the earth. It has approximately
40000 plant species, 1,25,000 species of insects, 3000 species of fishes, 427 of amphibians, 378
of reptiles, 1300 of birds and 427 of mammals.

Himalayas

YA

L

BR

OT

Ans. Biodiversity hotspots of India

HE

RS

PR

AK

AS

HA

N

10. In the given map of India, mark the important biodiversity host spot zones.

G

O

Northeast
India

Western
Ghats

Andaman and
Nicobar islands
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11. Mention two approaches for ex-situ conservation methods.
Ans. Ex-situ conservation:
(i) Creation of zoological parks, botanical garden, wild life sanctuary
(ii) Cryopreservation
(iii) Seed bank.

HA

Ans. In-situ conservation:
(i) Identification and maximum protection of ‘hot spots’
(ii) Legal protection to ecologically rich areas
(iii) Biosphere reserves, national parks and sanctuaries
(iv) Sacred groves.
13. Why is it challenging to estimate global prokaryotic diversity? Give reason(s).

N

12. List any two in situ conservation strategy of animals and plant species.

PR

AK

AS

Ans. It is extremely challenging to estimate global diversity of prokaryotes because of the following reasons:
(a) Conventional taxonomic methods are not suitable for identifying microbial species.
(b) Many of these prokaryotic species cannot be cultured under laboratory conditions.
(c) Biochemical and molecular biology techniques would put their diversity into millions.
14. Introduction of an exotic species disturbs the native species in an ecosystem. Verify the statement
with the help of an example.

RS

Ans. The alien species become invasive and compete with native species. It results in the extinction of
indigenous species of that particular area. For example, introduction of African catfish (Clarias
gariepinus) for aquaculture purposes, is posing threat to indigenous catfish, (Clarias bacterachus)
in rivers.
15. Differentiate between national park and wildlife sanctuary.

HE

National park
(i) It is an area strictly reserved for the
betterment of the wild life (include flora
and fauna both.)
(ii) The activities like forestry, grazing or
cultivation are not permitted.

Wildlife sanctuary
(i) It gives protection to the fauna only.

OT

Ans.

YA

L

BR

(ii) The activities like harvesting of timber,
collection of minor forests products are
permitted.
(iii) No private ownership right is allowed.
(iii) Private ownership rights are permitted
as long as they do not interfere with the
well being of the animal.
(iv) Covers approx. 1% of India's geographical (iv) Covers approx. 3.7% of India's
area.
geographical area.

G

O

D. Short Answer Type Questions II
[3 Marks]
1. What does the term genetic diversity refer to? What is the significance of large genetic diversity
in a population?
Ans. The term genetic diversity refers to the diversity of genes within a species. It is important for the
following reasons:
(i) Greater the genetic diversity among organisms of a species, the more chances it has in surviving
environmental perturbations.
(ii) Species with higher genetic variations tend to be more resistant to diseases. They also show
greater adaptability to changing environmental conditions. On the other hand, genetically uniform
populations are highly prone to diseases and harsh environment.
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2. Differentiate between In-situ and Ex-situ conservation?
Ans.

In-situ conservation

Ex-situ conservation
(i) It is the process of protecting the
species by removing it from unsafe
habitat

(ii) It helps in recovering population in the
natural surroundings.

(ii) It helps in recovering species under
simulated conditions.

(iii) e.g. National park, Biosphere reserves.

(iii) e.g. Botanical garden, Gene bank.

HA

N

(i) It is the process of protecting the species in
its natural habitat by protecting or cleaning
up the habitat.

3. Biodiversity conservation is the need of time to save the planet earth. Explain.
Ans. The reasons for biodiversity conservation can be grouped into three categories:

AS

(a) Narrow utilitarian reasons: Human beings derive a number of economic benefits like food, fibre,
firewood, industrial product and medicinal products.

PR

AK

(b) Broad utilitarian reasons: Biodiversity plays a major role in providing ecosystem services
such as:
(i) Production of oxygen
(ii) Pollination of flowers, without which seeds or fruits are not produced.
(iii) Aesthetic pleasures like bird watching, watching spring flowers, walking through thick
forest, waking up to bulbul’s song etc.

RS

(c) Ethical reasons: Every species has an intrinsic value even if it is not of any economic value to
us. We should have a moral duty to care for their well-being and pass on the biological legacy in
a proper from to our future generation.
Genetic Diversity
Genetic diversity refers to the diversity of genes
within a species.
Related to the number of genes in a particular
population.
A trait of the species.
Promotes the adaptability and distribution of a
particular species in diverse habitats

Species Diversity
Species diversity refers to the vast number of
different species in a particular area.
Related to the number and the distribution of
species in a particular area
A trait of the community.
Promotes the biotic interactions and stability
of the community

L

BR

OT

Ans.

HE

4. Differentiate between genetic and species diversity.

YA

5. Define latitudinal gradient. What could be the possible reasons for differential diversity between
tropics and temperate region?

O

Ans. Latitudinal gradient in diversity means that species diversity generally declines as we move away
from the equator to the poles, Tropic area has more species than temperate or polar area. Three
hypothesis have been proposed to explain this difference:

G

(i) Speciation is the function of time. The temperate regions were subjected to frequent glaciations in
the past, whereas the tropics have remained unchanged. Therefore, evolved more species diversity.

(ii) As compared to temperate region, tropical environment is less seasonal and relatively more constant
and predictable. Such constant environment has promoted niche specialisation and greater species
diversity.
(iii) There is more solar radiation available in tropical region this contributes directly to greater
productivity and indirectly to greater species diversity.
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6. Differentiate between biodiversity and species richness in an area.
Biodiversity
Species Richness
Definition
Biodiversity refers to the variety Species richness refers to the number of
of life found in a place on Earth. different species present in an ecological
community landscape or region.
Broadness of The Covers a broader field than Just focuses on the number of species
Term
species richness
Areas Included
Consider the importance of certain Only considers taxonomical diversity
species in terms of taxonomical,
ecological and economic values
Applicability
Applies to all the biolog-ical Only considers the number of species
variations from genetic levels
through species, ecosystems and
the entire planet
Importance
Considers who what when. how Only considers the number of species
and how many biological forms
are there

AK

AS

HA

N

Ans.

PR

7. Study the given diagram and give the name of the biodiversity
pattern. Suggest any two reasons for this type of occurrence.

Pole

Decreases
Biodiversity
Increases

Ans. The given diagram shows the latitudinal gradients. This may be 0°
due to the following reasons:

RS

0°

Pole

OT

HE

(i) Extra solar energy is available in tropics, hence causing more
productivity.
(ii) Tropical environments are less seasonal, so more predictable.

8. What is the relationship between species richness and area? What is the significance of slope of
regression?

G

O

YA

L

BR

Ans. Humboldt had observed that within a
region, species richness increased with
increase in the explored area but only
up to a certain limit. Therefore, the
relationship between species richness and
area for a number of taxa was found to
be a rectangular hyperbola.
On a log scale, the relationship becomes
linear and described by the equation
Log S = log C + Z log A
where
S = Species richness, A = Area
Z = slope of the line (regression coefficient)
C = Y-intercept
The values of slope of regression are identical regardless of the taxonomic group or the region.
When such analysis is made among very large areas, the slope of regression would be much
steeper.
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9. What is the importance of Biodiversity for human beings?

HE

RS

PR

AK

AS

HA

N

Ans. Biodiversity provides abundant direct or indirect facilities to human beings. Some of these are
(i) Source of food and improved varieties: Biodiversity directly or indirectly provides food, cloth
and shelter to the human beings.
(ii) Fats and Oils: Various plants are useful for the extraction of different kinds of oils.
(iii) Fibres: Several plant species are source of a variety of fibres such as cotton, hemp, jute etc.
(iv) Resins: Resins are sticky exudation from different plants species.
(v) Gums, Timber, Paper, Tannins, Dyes: Plants species provide variety of useful products.
(vi) Leather, fur, honey, silk, pearl: These are obtained from various animal species.
(vii) Drugs and medicines: Many plant species such as Rauwolfia, Cinchona provide therapeutically
useful substances.
(viii) Ecosystem stability: The food web, food chain energy flow in various tropic level and biochemical
cycles occurs in natural ways without any hindrance if there is proper availability of diversified
species.
(ix) Aesthetic, scientific and recreational values: Indian people grow many plants because they
regard them as sacred and worship them for their different values.
10. What is the unique feature of tropics that is responsible for their greater biological diversity?
Ans. (i) Speciation is a function of time. In contrast to temperate regions which were subjected to frequent
glaciations in the past, tropical zones have remained relatively uninterrupted for millions of years.
Therefore, they long evolutionary time for species diversification.
(ii) Tropical environment are less seasonal, and are more constant and predictable.
(iii) More solar energy available in the tropics contribute to high productivity, resulting in the greater
diversity.
11. List the key causes of biodiversity loss on the earth.
Ans. The four major causes for loss of biodiversity are:

YA

L

BR

OT

(i) Habitat loss and fragmentation: Fragmentation of grasslands for raising beef and cattle cause
disturbance in the vegetation type of the area. The loss of habitat deprives many plants and animal
species from their home and hence they face extinction. Similarly, when a huge habitat becomes
fragmented, animals requiring large territory and those with migratory habits are adversely affected.
(ii) Over exploitation: When nature is over-exploited by man for natural resources, many species
become extinct.
(iii) Invasion of alien species: The alien species become invasive and compete with native species.
Consequently, these cause extinction of indigenous species.
(iv) Co-extinction: In co-extinction, a species become extinct when the plant and animal species
associated with it in an obligatory way, is also become extinct.
12. What are the different methods of biodiversity conservation? Explain.

G

O

Ans. The two major approaches for biodiversity conservation can be shown as given below:
Conservation of Biodiversity

In-situ Conservation
National Parks
Wildlife Sanctuaries
Biosphere Reserves
Sacred Groves

Ex-situ Conservation
Zoological Parks
Botanical Gardens
Gene Banks
Cryopreservation

(i) in-situ conservation: In this method, endangered species or organism are protected in their natural
habitats. It is done either by protecting or cleaning up the habitat or by defending various species
from their predators. It includes:
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(a) Biosphere Reserves: There are 18 biosphere reserve in India. Many hotspots have been
identified in these areas for maximum protection to endemic or endangered species.
(b) National park or wildlife Sanctuaries: India has about 104 national parks and 554
wildlife sanctuaries.
(c) Sacred forests: These are undisturbed forests without any human intervention and are
surrounded by highly degraded landscapes.

13. In context of biodiversity explain the term ‘The Evil Quartet’.

AS

HA

N

(ii) ex-situ Conservation: It is the process of protecting the endangered species of plants or animals
by removing it from threatened habitat & placing them under care of humans. It includes:
(a) Some conventional methods of ex-situ conservation are botanical garden, zoological park
and arboreta.
(b) Cryopreservation: Storing of materials at low temperature either by rapid cooling
or by gradual cooling and simultaneous dehydration at low temperature, is done in
cryopreservation.

AK

Ans. The ‘Evil Quartet’ is used as a sobriquet to refer to the cause of biodiversity loss on the earth.
These are:

BR

OT

HE

RS

PR

(i) Habitat loss and fragmentation: When large habitats are broken up into smaller fragments due to
various human activities, the animals requiring large territories (elephants, birds etc.) are severely
affected. As a consequence, it causes declining their population.
(ii) Over-exploitation: When need of a resource becomes greed. e.g., over exploitation of passenger
pigeon led to its extinction. Also, marine fishes have been overharvested and become and
endangered due to over exploitations.
(iii) Alien species invasion: Intentional or non-intentional introduction of a species to a nearby area
may disturb the harmony of existing species. e.g., Eichhornia after introduction posed a big threat
to the native species.
(iv) Co-extinction: Extinction of one species invariably leads to extinction of another when they
are associated with each other in an obligatory way. e.g., when host species is extinct, obligate
dependent species also meets the same fate.
14. What do you understand by the term “biodiversity”? Explain the different types of biodiversity
on the earth.
Ans. Biodiversity is defined as the totality of genes of species and ecosystem of a given region.

G

O

YA

L

The important components of biodiversity are:
(a) Genetic Biodiversity: It refers to the diversity of genes within a species. Greater the genetic
diversity among organisms of a species, it can adopt better to the changed environmental conditions.
Genetically uniform populations are highly prone to diseases or harsh environment.
(b) Species Biodiversity: It refers to presence of different types of species within a region. It is
measured as:
(i) Species richness: i.e. the different number of species per unit area.
(ii) Species evenness: i.e. relative abundance of different species in an area.

144

(c) Ecosystem Biodiversity: It refers to variation of habitats, community types and abiotic environment
present in an area. It is further of three types:
(i) Alpha (α) diversity: It refers to number of species in a given community.
(ii) Beta (β) diversity: Biodiversity which appears in range of communities due to replacement
of species with change in community.
(iii) Gama (γ) diversity: It refers to diversity of habitats over the total geographical area.
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HA

N

E. Case Study Based Questions
1. Officially, four out of the 36 Biodiversity Hotspots in the world are present in India: the Himalayas,
the Western Ghats, the Indo-Burma region and the Sundaland. These hotspots have numerous
endemic species.To these may be added the Sundarbans and the Terrai-Duar Savannah grasslands
for their unique foliage and animal species.
(i) Western ghats cover parts of some states except
(a) Kerala
(b) Karnataka
(c) Maharashtra
(d) Rajasthan
(ii) Indo Burma hotspots begins in
(a) Western Bangladesh
(b) Eastern Bangladesh
(c) Eastern Himalayas
(d) Southern Bangladesh

2. Study the figure and answer the following questions.

PR

Mosses

AK

AS

(iii) The silent valley is found in
(a) Western ghats
(b) Indo Burma
(c) Eastern Himalayas (d) The sundaland
(iv) The part of India that falls on Sundaland hotspot is
(a) Ganga –Brahmaputra lowland
(b) NicoberIsland
(c) Easternghats
(d) Southern Bangladesh
Ans. (i) (d)
(ii) (b)
(iii) (a)
(iv) (b)

Ferns and allies

M

RS

N
O

HE

Lichens

YA

L

BR

OT

(i) In the figure,M represents which group of plants?
(a) Fungi
(b) Gymnosperms
(c) Algae
(d) Angiosperms
(ii) Mosses are coming under
(a) Pteridophytes
(b) Bryophytes
(c) Fungi
(d) Algae
(iii) O in the figure represents
(a) Algae
(b) Fungi
(c) Bryophytes
(d) Pteridophytes
(iv) Lichens are the composition of
(a) moss and fern
(b) algae and fungi
(c) algae and moss
(d) gymnosperm and angiosperm
(v) All are autotrophic in nature except
(a) M
(b) N
(c) O
(d) all of these
Ans. (i) (d)
(ii) (b)
(iii) (a)
(iv) (b)
(v) (b)

O

F. Assertion-Reason Type Questions

G

Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : With few exceptions, tropics harbor more species than temperate or polar areas.
Reason (R) : Species diversity increases from pole to equator.
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G

O

YA

L
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OT

HE

RS

PR

AK

AS

HA

N

2. Assertion (A) : Rate of extinction of wildlife has become rapid in the last 100 years.
Reason (R) : Unplanned human activities have destroyed the natural habitats of many species
of wildlife.
3. Assertion (A) : For the management of wildlife environmental pollution must be checked.
Reason (R) : Environment provides the life supporting system to wildlife.
4. Assertion (A) : The diversity at the species level is known as Species diversity.
Reason (R) : Eastern Ghats have a greater amphibian species diversity than the Western Ghats.
5. Assertion (A) : The diversity at the ecosystem level is known as ecological diversity
Reason (R) : Various deserts, rain forests, mangroves, coral reefs, wetlands, estuaries, represent ecological
diversity.
6. Assertion (A) : The number of bryophytes species in the world is more than the combined total
of the species of fishes, amphibians, reptiles and mammals.
Reason (R) : Biodiversity estimation does not give any figures for prokaryotes.
7. Assertion (A) : Conventional taxonomic methods are not suitable for identifying microbial species.
Reason (R) : Many species cannot be cultured under laboratory conditions.
8. Assertion (A) : India accounts for approximately 2.4 per cent of the global land area.
Reason (R) : India possess 8.1 per cent of global species diversity.
9. Assertion (A) : Species diversity decreases from the poles to the equator.
Reason (R) : Temperate region has severe climate with less species.
10. Assertion (A) : Tropics have higher productivity and biodiversity.
Reason (R) : More solar energy is available in the tropical areas.
11. Assertion (A) : Amazon rain forest has the greatest biodiversity on the earth.
Reason (R) : The rainforest is found in tropical zones of the earth.
12. Assertion (A) : David Tilman used outdoor plots for long-term ecosystem experiments.
Reason (R) : Increased biodiversity contributes to higher productivity.
13. Assertion (A) : Amphibians are more vulnerable to extinction.
Reason (R) : About 32 per cent of all amphibian species face the threat of extinction.
14. Assertion (A) : In co-evolution, extinction of one species always leads to the extinction of the other.
Reason (R) : Plant-pollinator mutualism is also an example of coevolution.
15. Assertion (A) : Sacred groves are used for religious ceremonies.
Reason (R) : Sacred groves possess number of rare and threatened plants in Assam.
16. Assertion (A) : Hotspots are regions of high levels of species richness.
Reason (R) : India has three biodiversity hotspots.
17. Assertion (A) : Gametes of threatened species can be preserved in viable and fertile condition.
Reason (R) : Cryopreservation technique is an example of in situ conservation.
18. Assertion (A) : Pollution threatens the survival of many species by affecting habitats.
Reason (R) : Habitats fragmentation leads to decline in population of species.
19. Assertion (A) : Convention on Biological Diversity was held in Rio de Janeiro in 1982.
Reason (R) : Key objective of this convention are conservation and sustainable use of biodiversity.
20. Assertion (A) : The Nile perch in Lake Victoria resulted in extinction of 200 species of cichlid
fish in the lake.
Reason (R) : Alien species invasions affects the endemic species.
1. (a) 2. (a)
11. (a) 12. (b)
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3. (c)
13. (b)

4. (a)
14. (b)

ANsWErs
5. (c)
6. (d)
15. (c) 16. (b)

7. (b)
17. (c)

8. (b)
18. (a)

9. (d)
19. (c)

10. (a)
20. (a)
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Environmental Issues

HA

summAry
I. POLLUTION AND POLLUTANT

HE

RS

II. TYPES OF POLLUTION
Pollution can be divided into following types:
(i) Air pollution
(ii) Water pollution
(iii) Soil pollution
(iv) Noise pollution
(v) Radioactive pollution

PR

AK

AS

• Pollution is an unwanted change in the biological, chemical, or physical composition of air, water
and soil, which adversely alter the natural quality of the environment.
• Pollutants are the entities responsible for polluting or ruining the environment. In other words,
they are the agents that pollute the environment.
• The Government of India has passed the Environment Protection Act, 1986 to protect and improve
the quality of our environment (air, water and soil).

III. AIR POLLUTION

OT

• Any physical, chemical, or biological change in the air is referred to as air pollution.

BR

• Pollution of the air by toxic gases, dust, and smoke has a significant impact on plants, animals,
and humans.

G

O

YA

L

• Air pollution occurs due to undesirable change in the physical, chemical and biological
characteristics of air that exerts harmful effects on human beings.
(i) Causes of Air Pollution
(a) Smoke stacks from thermal power plants, forest fires, volcanic eruptions, etc.
(b) Garbage decomposition releases unwanted gases in the air.
(c) Excessive use of fossil fuels by automobiles and industries release particulate and air
pollutants.
(d) Use of leaded petrol
(e) Fossil fuel combustion releases hazardous pollutants such as sulphur dioxide and carbon
monoxide into the atmosphere.
(f) Factories and industries: Increasing industrial activity result in the release of noxious gases
and chemicals into the atmosphere.
(g) Mining activities: Mining activities increase harmful substance emissions.
(h) Automobiles Excessive use of automobiles results in the release of hazardous gases.
(i) Household sources such as the use of chemical paints and excessive usage of air
conditioners
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(ii) Types of Air Pollutants
• On the basis of state in which the pollutants are emitted, they are two types—gaseous
and particulate.
Air pollutants
Gaseous pollutants
E.g. Carbon monoxide,
carbon dioxide nitrogen
dioxide, hydrogen sulphide
and sulphur dioxide

N

Particulate pollutants
E.g. Metallic particles,
dust particles, soot,
aerosol and smoke

HA

(iii) Air pollutants
• On the basis of how they are released in the environment, they have been put as primary
and secondary.

AK

AS

Primary pollutants
Secondary pollutants
Directly cause air pollution like various harmful These are produced by intermixing of
gases as carbon monoxide (CO), sulphur dioxide primary pollutants i.e. smog, which is a
mixture of fog and smoke.
(SO2), nitrogen oxides (NOx), ozone (O3).

BR

OT

HE

RS

PR

(iv) Harmful Effects of Air Pollution on Health
(a) Carbon monoxide (CO) causes giddiness, headache, cardiovascular malfunction, asphyxia, etc.
(b) Hydrogen sulphide (H2S) causes nausea, eye and throat irritation.
(c) Sulphur dioxide (SO2) causes respiratory tract diseases such as asthma, bronchitis, cancer,
and emphysema, etc.
(d) Fine particulates released by industries cause breathing and respiratory problems,
inflammation and damage to the lungs.
(e) In plants, air pollution causes reduced growth, yield and premature death.
(f) Nitrogen oxides (NOx) forms brown air that causes lung problems and respiratory
disorders.
(g) Photo chemical smog causes irritation of eyes and
Clean air
severe headaches. It also damages plants.
(h) Acid rain causes damage to monuments, buildings.
It is poisonous to plant life and aquatic organisms.

Water/lime
spray
Dirty a

G
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L

(v) Control Measures
(a) Scrubbers
• Scrubbers are air pollution management device that
remove particulate matter and gases (like sulphur)
from an industrial exhaust or flue gas stream using
liquid.
• The exhaust is passed through a spray of water or
lime. Water dissolves the gases and lime reacts with
sulphur dioxide to form a precipitate of calcium
sulphate and sulphide.
• Scrubbers are divided into two categories:

Dirty air
Particulate
matter
Scrubber

Scrubber

Dry Scrubbers
Wet Scrubbers
These are generally mitigating acidic They capture particulate matter in liquid
gases which are linked with acid rain. droplets and eliminate it. The polluting gases
are subsequently dissolved or absorbed by the
liquid, which collects the droplets.
148

Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination

GOYAL
BROTHERS
PRAKASHAN

A DIGITAL LEARNING APP

Learn @ ` 1 Per Day

Discharge corona

AK

Negatively charged wire

AS

HA

N

(b) Electrostatic precipitator (ESP)
• It is a filtering device that uses a high voltage electrostatic charge to remove fine particles
or particulate matter such as dust and smoke from a moving gas and collects them on
collecting plates.
• About 99% of particulate matter can be removed by ESP.
• It has electrode wires and a stage of collecting plates.
• Electrode wires are provided with an electric current of several thousand volts, which
produces a corona that releases electrons.
• These electrons get attach to the dust, electrostatic precipitator particles and give them
negative charge within a small fraction of a second.
• Collecting plates are grounded that attract the charged dust particles.
• The velocity of air between the plates must be low enough to allow the dust to fall.
• As the gas passes through charged electrodes, aerosol particles get precipitated on the
electrode and settle down while the clean gas passes out.

Clean air

Collection plate grounded

RS

Dust
particles

PR

Dirty air

Electrostatic precipitator

G

O

YA

L

BR

OT

HE

• Drawbacks: Recently, very small particulate matter that cannot be removed by these
precipitators has been found.
• According to Central Pollution Control Board (CPCB), particulate size 2.5 micrometers
or less in diameter (PM 2.5) if inhaled can cause breathing and respiratory problems,
irritation, damage to lungs and premature deaths.
• Automobiles are a major cause for atmospheric pollution. Proper maintenance of
automobiles along with use of lead-free petrol or diesel, use of CNG can reduce the
pollutants.
(c) Catalytic converters
• Catalytic converters are installed in automobiles to reduce toxic gas emissions.
• It uses platinum-palladium and rhodium as catalysts.
• Unburned hydrocarbons are transformed to carbon dioxide and water, while carbon
monoxide and nitric oxide are turned to carbon dioxide and nitrogen gas as the vehicular
exhaust travels through the catalytic converter.
• The vehicles fitted with catalytic converters should use unleaded petrol otherwise the lead
inactivates the catalyst.
(d) Compressed natural gas (CNG)
• CNGs burn entirely or effectively with little residue and cannot be tampered like petrol
and diesel. As a result, pollution levels are reduced.
• Bharat Stage or BS Emission Standards are (BSES) Government-mandated emission
standards. These standards (BS II to BS IV from 2001-2017) are the same as the Euro
standards. The purpose of BS II (2001) is to lower sulphur levels in gasoline and diesel
to 50 ppm and aromatic hydrocarbon levels to 35 % of the fuel. In 2018, the Indian
Government adopted BS VI in the vehicular emission series to fight rising air pollution
levels.
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IV. NOISE POLLUTION AND ITS CONTROL
• It is undesirable high level of sound.
• In 1981, the Air (Prevention and Control of Pollution) Act was passed, and in 1987, it was revised
to add noise as an air pollutant.
• The human ear can detect a sound at a decibel level of 1 dB.
• A sound of 120 dB hurts ears and gives physical discomfort and headache.

HA

N

(a) Harmful Effects
• High sound levels of 150 dB or more can irreparably damage ear drums, reducing hearing
abilities.
• Noise also causes insomnia, elevated heart rate, and a change in breathing rhythm, putting
humans under a lot of stress.

HE

RS

PR

AK
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(b) Causes
• Industrial machines like textile mills, Printing Press, engineering estabilishment.
• Burning of crackers
• Air crafts, rail traffic and rocket
• Transportation system
• Use of modern domestic gadgets like coolers, blenders, exhaust fans, etc.
(c) Control
• Use of sound absorbent materials or noise muffling
• Creating horn free zones around hospitals and schools
• By applying sound-absorbent materials or by muffling noise in industrial units
• Delimitation of horn-free zones around hospitals and schools
• Strict laws for permissible sound levels of crackers and loudspeakers should be followed
• Loudspeakers should be played up to a fixed time only

BR

OT

V. WATER POLLUTION AND ITS CONTROL
• Water pollution occurs when industrial and
agricultural effluents contaminate water bodies
such as rivers, lakes, oceans, groundwater and
estuaries.
• Domestic sewage is discharged into a river,
or a water body. Even 0.1% impurities make
domestic sewage unfit for human use.

Water
99.9

Impurities 0.1%
1. Suspended solids, e.g., sand,
silt and clay.
2. Colloidal material, e.g., Fecal
matter, bacteria, cloth and
paper fibres.
3. Dissolved materials, e.g.,
nutrients (nitrate, ammonia,
phosphate, sodium, calcium).
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Composition of waste water
(a) Causes or Sources
• Domestic sewage contain nitrates, phosphates, other nutrients, harmful metal ions, and
organic substances which degrade water quality.
• Urbanisation
• Deforestation
• Industrial effluents
• Use of detergents and fertilisers
• Agricultural run-offs- use of insecticides and pesticides in agricultural fields.
• Heated (thermal) wastewaters flowing out of electricity-generating units, e.g., thermal
power plants, constitute another important category of pollutants. This is called thermal
pollution. Due to release of hot water in lakes and rivers, flora and fauna are affected as
sudden rise in temperature.
(b) Effects
• Diseases: Polluted water can cause typhoid, cholera, hepatitis and various other diseases
in humans.
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Dissolved
O2
Dissolved oxygen
increases

AK

AS

High
Dissolved
O2

HA

N

• Algal Bloom: Various nutrients such as nitrogen and phosphorus present in polluted
water results in excessive growth of phytoplanktons or algae (mostly blue green algae
or cyanobacteria, such as Microcystis sp.). It causes degradation of water quality. As a
consequence, mortality of fishes and other organisms occur.
• Water hyacinth (Eichhornia crassipes) also known as ‘Terror of Bengal’ grow abundantly
in eutrophic water leading to imbalance in water ecosystem.
• Effect of sewage discharge

BOD
Decreases

PR

Low
BOD

RS

Effect of sewage discharge on some important characteristics of a river

HE

• The above figure is showing changes in water from the
point domestic sewage is changed till it flows into a river.

Fish-eating birds
(DDT 25 ppm)

Large fish
(DDT 2 ppm)

Small fish
(DDT 0.5 ppm)

Zooplankton
(DDT 0.04 ppm)
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• Biomagnification (Biological magnification) is the increase
in concentration of toxicant at successive trophic levels. A
classical example of biological magnification of DDT is
given in figure.
(i) Mercury and DDT are well known for biological
magnification. These adversely affect the organisms.
(ii) DDT accumulates in birds and disturbs calcium
metabolism, which results in thinning of egg shell.
This results in decline of bird population.
(iii) Animals at higher level get much more pollutant along
with their food.
• Eutrophication is the enrichment of water bodies with
inorganic nutrients (nitrogen and phosphorus mainly)
leading to excessive growth of macrophytes and algae. This
results in hypoxic condition which is the basis of death of
aquatic life forms.

Water
• Process of Eutrophication
(DDT 0.003 ppb)
(i) Water in young lake is cold and clear to support life.
(ii) Gradually with time, it gets enriched with nutrients as
Biomagnification
nitrogen and phosphorus by streams draining in it.
(iii) Due to this, aquatic life (plants and animals) flourish in lake.
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(iv) Organic remains deposit at the bottom of the lake and with time, water becomes warmer.
(v) Eventually, floating plants develop in the lake, finally converting it into land. Effluents
from industries and households, hasten the ageing of the lake. This accelerated ageing
of lakes due to sewage, agricultural and industrial wastes is called Cultural or
Accelerated Eutrophication.
• Biochemical Oxygen Demand is the amount of oxygen required by biological organisms
such as bacteria in a particular water sample for the oxidation process to break down
organic materials. BOD is used as an index for measuring water quality. Higher the
amount of organic wastes, lower is the DO (dissolved oxygen) content of water. Normal
value of DO in water bodies –8.0 mg/litre.
• Thermal wastewater eliminates or reduces the number of organism sensitive to high
temperature, and may enhance the growth of plants and fish in extremely cold areas but,
only after causing damage to the indigenous flora and fauna.

OT

HE

RS

PR

AK
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(c) Control
Integrated Wastewater Management —A Case Study
• Integrated Waste Water Treatment: The cleaning of waste water occurs in two stages.
(i) The conventional sedimentation, filtering and chlorine treatments, whereby, a lot
of pollutants are removed.
(ii) Innovative approach in which a series of six connected marshes over 60 hectares
of marshland through which waste water flows 6 and gets purified naturally. This
region was seeded with plants, algae, fungus, and bacteria, which neutralise, absorb,
and decompose the contaminants. The water purified naturally when it flows through
the marshes.
• The Friends of the Arcata Marsh (FOAM), a citizen organisation, is in charge of
maintaining and protecting this excellent initiative.
• Ecological sanitation (EcoSan) is a long-term approach for disposing of human waste that
use dry composting toilets. It is practical, hygenic, efficient and cost effective solution to
human waste disposal. There are working ‘EcoSan’ toilets in many areas of Kerala and
Sri Lanka.

YA

L

BR

VI. SOLID WASTES
(a) Source
• Solid wastes refer to everything that goes out in trash. The various types are:
(i) Municipal solid wastes contain wastes from homes, offices, schools, hospitals, etc.,
that are collected and disposed by the municipality, which generally consists of paper,
leather, textile, rubber and glass, metals and plastic, etc.
(ii) Industrial wastes contain wastes like scraps, fly ash, etc., generated by industries.
(iii) Hospital wastes contain disinfectants and other harmful chemicals generated by hospitals.
(iv) Electronic wastes (e-wastes) are the damaged electronic goods and irreparable computers.

G

O

(b) Methods of solid waste disposal
• Open burning involves burning of municipal waste in open dumps but the unburnt piled
waste serves as breeding ground for rats and flies.
• Sanitary landfills are areas where wastes are dumped in a depression or trench after
compaction and covered with dirt. However, seepage of chemicals from these landfills
can pollute underground water resources.
• Rag-pickers and kabadiwallas collect and separate out wastes into reusable or recyclable categories.
• Natural breakdown involves dumping biodegradable materials into deep pits for natural
degradation.
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• Incineration is a method of hospital waste disposal.
• E-Wastes (Electronic wastes)
(i) E-wastes are buried in landfills or incinerated.
(ii) About half of the e-wastes generated in the developed world are exported to
developing countries, mainly to China, India and Pakistan, where metals like copper,
iron, silicon, nickel and gold are recovered during recycling process.
(iii) Developed countries have specifically built facilities for recycling of e-wastes.
(iv) Recycling is only solution available for treating e-waste but caution should be taken
to carry out process environment friendly.
• Types of solid wastes
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PR
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Biodegradable
Non-biodegradable
Waste can be degraded by microorganisms and Waste that can not be degraded or takes
recyclable e.g. food materials, glass, paper
longer time to degrade e.g. plastic
Remedy for Plastic Waste— A Case Study
• A plastic sack manufacturer, Ahmad Khan from Bengaluru realised that plastic waste was
a real problem.
• His company developed a fine powder, called polyblend of recycled modified plastic.
• This mixture is mixed with the bitumen and used to lay roads.
• It enhanced the bitumen’s water repellant properties and helped to increase road life by
a factor of three.
• Using this technique, by the year 2002, more than 40 kms of road in Bengaluru has
already been laid.
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VII. SOIL POLLUTION AND ITS CONTROL
It is the contamination of soil with harmful chemicals in abnormally high amounts.
(a) Sources
• Some contaminants naturally build up in soils over time e. g. accumulation of compounds
containing the perchlorate anion (ClO4–)
• The destruction of old buildings
• Usage of lead-based paint
• Leakage of petrol and diesel during transportation
• Mining activities
• Inappropriate disposal of toxic industrial/chemical waste
• Excessive and ineffective use of chemical pesticides
(b) Effects
• Exposure to high level of toxic heavy metals can result in damage to nervous system and
vital organs as well as induce high risk of cancer.
• Lead to skin irritation, chest pain, nausea and coughing in humans
• Adversely affect crop yield.
(c) Control
• Polluted soils are excavated and transported to isolated and deserted regions.
• Pollutant removal by thermal remediation
• Removal of toxic heavy metals by bioremediation (phytoremediation and mycoremediation)

VIII. AGROCHEMICALS AND THEIR HARMFUL EFFECTS
(a) Sources
• Agrochemicals are used in agriculture to enable plant development and protection. They
are also called agricultural chemicals. They include chemicals such as fertilisers, pesticides
and insecticides.
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Disadvantages of using agrochemicals
Contamination of agricultural goods with
toxic chemical residues
Higher crop quality
Contamination of soils and groundwater
Capacity of a small group of agricultural Growth of crop pest populations that are
producers to feed a much greater resistant to agrochemical treatment
population of non-agricultural people
Food is more economical due to lower Those who use agrochemicals face health
labour costs.
risks

N

Advantages of using agrochemicals
Higher crop yields

AS

HA

(b) Integrated Organic Farming
Integrated organic farming is a zero-waste, cyclical process in which waste products from one
operation are recycled into nutrients for other processes. This provides for the most efficient use
of resources and boosts production efficiency.
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(c) Case Study of Organic Farming
• Ramesh Chandra Dagar, a farmer in Sonipat, Haryana, is practising integrated organic
farming. He includes bee-keeping, dairy management, water harvesting, composting, and
agriculture in a chain of processes, which support each other and allow an extremely costeffective and sustainable endeavours. Because cattle excreta (dung) is used as manure,
there is no need to put artificial fertilisers on crops. Crop waste is turned into compost,
which can be utilised as a natural fertiliser or used to generate natural gas to meet the
farm’s energy demands.
• Bioconcentration is the ingestion and retention of a substance in an organism entirely
by respiration from water in aquatic ecosystems or from air in terrestrial ones.
• Bioaccumulation is the ingestion of a chemical and its concentration in the organism by
all possible means, including contact, respiration and ingestion.
• Biomagnification occurs when the chemical is transferred up the food chain to higher
trophic levels, such that in predators it exceeds the concentration to be expected.

BR

IX. RADIOACTIVE WASTE MANAGEMENT
• Waste containing radioactive materials
• Radiation from nuclear waste cause mutations leading to genetic disorders
• Nuclear waste is stored in protected containers buried within the rocks, around 500 m below the
earth’s surface, after pre-treatment.
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X. ENVIRONMENTAL ACTS
• Environment Protection Act (1986) EPA is the most comprehensive policy aimed at environmental
protection and improvement. It was enacted by the Indian government in the wake of the Bhopal
Gas Tragedy. It came into operation on November 19, 1986. It gives a framework for researching,
planning, and executing long-term environmental safety needs.
• Water (Prevention and Control of Pollution) Act was passed in 1974 to provide for the prevention
and control of water pollution, as well as the maintenance or restoration of the country’s water’s
wholesomeness. The Act was last revised in 2003.
• Air (Prevention and Control of Pollution) Act of 1981, was a law passed by the Parliament of
India to prevent and control the detrimental effects of air pollution in India. The key features of
the Act include:
• Advising Central Government and state government about Air and Air Pollution related issues
• Study about the causes and impact of Air Pollution
• Spread awareness to stop air pollution.
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Question Bank
A. Multiple Choice Questions
1. The natural aging of the lake is called
(a) Biomagnification (b) Eutrophication

[1 Mark]
(c) BOD

(d) Bioconcentration
(d) 1996

3. Which of the following is very much effective to treat hospital wastes?
(a) Recycling
(b) Buried in land
(c) Incineration

(d) Eutrophication

HA

4. Particulate matter can be removed by,
(a) Catalytic converter
(c) Radioactive converter

N

2. The Environment Act of Government of India was passed in
(a) 1976
(b) 1966
(c) 1986

5. The petrol used in engines filled with catalytic converter should be
(a) Simple petrol
(b) Any type of petrol
(c) Unleaded petrol

AS

(b) Converter
(d) Electrostatic converter

(d) Leaded petrol

(c) Silvers

7. Noise is
(a) Pleasant sound
(c) Undesirable high level of sound

(b) Desirable level of sound
(d) None of these

AK

6. Which metal inactivates a catalytic converter?
(a) Gold
(b) Iron

PR

(d) Lead

HE

RS

8. The Government of India passed the Water Act in the year
(a) 1954
(b) 1964
(c) 1974
(d) 1984
9. Presence of large amount of nutrients in water cause excessive growth of
(a) Lotus
(b) Fungal bloom
(c) Bacterial bloom
(d) Algal bloom
10. The world’s most problematic aquatic weed is also called
(a) Terror of Delhi
(b) Terror of Mumbai
(c) Terror of Bangalore

OT

11. DDT can cause
(a) eutrophication in aquatic plants
(c) cultural eutrophication in aquatic plants

(d) Terror of Bengal

(b) biomagnification in aquatic plants
(d) biomagnification on land plants

BR

12. Sanitary landfill were adopted as the substitute for
(a) Sewage
(b) Biomagnification
(c) Eutrophication
(d) Open - burning dumps

YA

L

13. The powder of recycled modified plastic is called
(a) Polythene
(b) Polyblend
(c) Polyster

(d) Polyflex

O

14. High value of BOD indicated that
(a) water is highly polluted
(b) water is less polluted
(c) consumption of organic matter in the water is higher by the microbes
(d) water is pure

G

15. Increased skin cancer and high mutation rate are due to
(a) Acid rain
(b) Ozone depletion
(c) CO2 pollution

16. Natural air pollutants are
(a) Pollen grains
(c) Aerosol

(d) CO pollution

(b) Gases of volcanic eruption
(d) Fluorides

17. Excessive growth of aquatic plants and bloom-forming algae is usually due to high concentrations of
(a) Carbon
(b) Sulphur
(c) Calcium
(d) Phosphorus
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18. If BOD of a water body is high it means
(a) it is not polluted
(b) it is polluted
(c) rate of decomposition is less
(d) it has low oxygen demand
19. Bluebaby syndrome results from
(a) Excess of TDS
(b) Excess of DO
(c) Excess of chloride
(d) Methaemoglobin
20. Permissible noise levels in a residential area at night time is
(a) 35 dB
(b) 40 dB
(c) 45 dB
(d) 50 dB
21. Algal blooms impart a distinct colour to water due to
(a) Algal pigments
(b) Excretion of coloured substances
(c) Physiological degradation of algae
(d) Absorption of light by algae
22. Act formulated in 1996 was
(a) Insecticide Act
(b) Air (Prevention and Control of Pollution) Act
(c) Water (Prevention and control of Pollution) Act (d) Environment protection Act
23. Large scale disposal of solid waste in low areas of ground and then covering it with earth is called
(a) deep well injection (b) landfill
(c) pyrolysis
(d) incineration
24. Which one of the following impurities is the easiest to remove from wastewater?
(a) Bacteria and viruses (b) Colloids and protozoa (c) Dissolved solids
(d) Suspended solids
25. Match the items in column I and column II and choose the correct option:

OT
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28.

BR

27.

L

26.

HE
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PR

Column I
Column II
A. CNG
i. Biomagnification
B. Biodegradable Organic matter
ii. Eutrophication
C. DDT
iii. Vehicular pollution control
D. Phosphates
iv. BOD
The correct option is :
(a) A—ii, B—i, C—iv, D—iii
(b) A—iii, B—ii, C—iv, D—i
(c) A—iii, B—iv, C—i, D—ii
(d) A—iii, B—i, C—iv, D—i
Which one of the following is a most efficient to eliminate particulate matter from the industrial
emission?
(a) Cyclonic separators
(b) Trajectory separators
(c) Incineration
(d) Electrostatic precipitator
Euro II norms stipulate that sulphur be controlled at ______ ppm in diesel and ______ ppm in
petrol.
(a) 350; 150
(b) 150; 350
(c) 350; 250
(d) 150; 250
According to the Central Pollution Control Board, particles that are responsible for causing great
harm to human health are of diameter
(a) 2.50 micrometer (b) 5.00 micrometer
(c) 10.00 micrometer
(d) 7.50 micrometer
Highest DDT deposition shall occur in
(a) Phytoplankton
(b) Sea gull/ birds
(c) Crab
(d) Eel
Match the following and choose the correct option:

O

29.

G

30.

i.
ii.
iii.
iv.
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Column I
Environmental protection Act
Air Prevention and Control of Pollution Act
Water Act
Amendment of Air Act to include noise

A.
B.
C.
D.

Column II
1974
1987
1986
1981
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The correct option is:
(a) i—C, ii—D, iii—A, iv—B
(c) i—D, ii—A, iii—B, iv—C

(b) i—A, ii—C, iii—B, iv—D
(d) i—C, ii—D, iii—B, iv—A

4. (d)
14. (a)
24. (d)

ANsWErs
5. (c)
6. (d)
15. (b) 16. (b)
25. (c) 26. (d)

7. (c)
17. (d)
27. (a)

B. Very Short Answer Type Questions

9. (d)
19. (d)
29. (b)

10. (d)
20. (c)
30. (a)

[1 Mark]

PR

1. What are pollutants?
Ans. The substances causing pollution are termed pollutants.

8. (c)
18. (c)
28. (a)

HA

3. (c)
13. (b)
23. (b)

AS

(b) 2. (c)
(b) 12. (d)
(a) 22. (d)
(a)

AK

1.
11.
21.
31.

N

31. Why is it necessary to remove sulphur from petroleum products?
(a) It reduces the emission of sulphur dioxide in exhaust fumes.
(b) It increase efficiency of automobiles engines.
(c) To use sulphur removed from petroleum for commercial purposes.
(d) To increase the life span of engine silencers.

2. What is the source of aerosols?
Ans. Smoke, ash, soot.

RS

3. What photochemical oxidants pollute the air?
Ans. Peroxyacetyl nitrate (PAN), ozone, and aldehyde

HE

4. Why should the velocity of air between the plates of an electrostatic precipitator be low?
Ans. To allow the dust to fall.

OT

5. The use of lead-free petrol or diesel is recommended to reduce the pollutants emitted by automobiles.
What role does lead play?
Ans. Lead inactivates the catalytic converter.

BR

6. Name the city in our country where the entire public road transport runs on CNG.
Ans. Delhi.

L

7. Why are tall chimneys recommended for factories?
Ans. To reduce air pollution at ground level

YA

8. Why is CNG considered better than diesel?
Ans. CNG burns most efficiently in automobiles and very little of it is left unburnt. It is cheaper and
cannot be easily adulterated.

G

O

9. Name the world’s most problematic aquatic weed. What is the nature of the water body in which
the weeds grow abundantly?
Ans. Eichhornia (water hyacinth)
Highly polluted freshwater bodies containing organic waste.
10. State the cause of Accelerated Eutrophication.
Ans. Nutrient enrichment due to the addition of pollutants from industries and homes into water bodies
causes accelerated eutrophication.
11. Why was the Montreal Protocol signed?
Ans. Montreal Protocol was signed to control emission of ozone depleting substances.
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12. List any two metals present in catalytic converter filters.
Ans. Platinum and Rhodium.
13. Name the method used to remove pollutant gases from exhaust
Ans. Scrubber
14. State the cause of accelerated eutrophication.
Ans. Nutrient enrichment due to the addition of pollutants from industries and homes into water bodies
causes accelerated eutrophication.

AS

HA

N

15. What are the basic characteristics of a modem landfill site? List any three and also mention the
reasons for their use.
Ans. Characteristics of a modem landfill include:
(a) Methods to contain leachate such as lining clay or plastic liners.
(b) Compaction and covering of the waste to prevent it from being blown by wind
(c) Installation of a landfill gas extraction system to extract the gas for use in generation of power.

AK

16. List any two adverse effects of particulate matter on human health.
(i) Breathing and respiratory problems like bronchitis, asthma, inflammation of lungs, etc.
(ii) Cardiovascular disorders and premature death.

PR

17. What is E-wastes?
Ans. Irreparable computers and other electronic wastes are popularly known as e-wastes.

19. Write expanded form of DDT.
Ans. Dichloro diphenyl trichloroethane

RS

18. Which method is followed to remove pollutant gases from exhaust?
Ans. Scrubber.

HE

20. What is green scum in fresh water bodies?
Ans. Blue green algae and green algae

OT

21. Why is it necessary to remove sulphur from petroleum products?
Ans. To reduce the sulphur dioxide from the exhaust fumes

BR

22. Which gas caused Bhopal Gas tragedy?
Ans. Methyl iso-cyanate
23. What is the noise level that can cause permanent impairment of hearing ability of human beings?
Ans. 150 dB or more

YA

L

24. Name the most widely used method of removing particulate matter
Ans. Electrostatic precipitator.
C. Short Answer Type Questions I

[2 Marks]

G

O

1. Name the industries that can generate eutrophication, thermal pollution, or air pollution.
Ans. These pollutions are caused by thermal power plants, chemical fertiliser units, smelting, refineries,
metallurgical processing facilities, and steel mills. If chemicals are released from these industries,
it may result in eutrophication.
2. What is biomagnification and how does it work?
Ans. Biomagnification refers to an increase in the concentration of hazardous chemicals at successive
trophic levels in the food chain.
The pollutants normally get accumulated in the fat containing tissues. The animals at a higher
level in a food chain get much more pollutant.
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3. What are the two most common pollutants discovered in household wastewater?
Ans. Biodegradable organic matter, pathogenic microorganisms, and dissolved salts like nitrates and
phosphates.
4. Define the term “algal bloom.” Name the process related to it.
Ans. An algal bloom occurs when organic matter in water acts as a food supply, resulting in widespread
proliferation of planktonic algae in water bodies. The process related to it is eutrophication.

HA

N

5. Explain about radioactive wastes.
Ans. Radioactive waste refers to items that are radioactive but no longer have a practical application.
These are produced by nuclear reactors, nuclear fallout, man-made source (plutonium and thorium
refining and mining), natural radioactive waste, and radiation therapy.
Nuclear waste has a number of negative consequences, including an increased risk of cancer, birth
abnormalities, and infertility. As a result, nuclear waste is very dangerous pollution.

AK

AS

6. What are the effect of discharging thermal water into any aquatic ecosystem?
Ans. Thermal waste-water discharge from thermal power plants increases the temperature of the
aquatic water body such as river, lake or pond. It removes or even kills many organisms that are
sensitive to high temperature. However, it may enhance the growth of some plants and fishes in
exceptionally cold areas.

RS

PR

7. An abrupt decline in dissolved oxygen is observed in river water downstream from the point of
sewage discharge. Explain.
Ans. At the point of sewage discharge into the river, microorganisms grow abundantly and are involved
in biodegradation of organic matter present in sewage water. Consequently, abundant growth of
microorganism consumes more dissolved oxygen in water. Therefore, a sharp decline of the same
is observed in river water.

HE

8. What factors have contributed to the fall in bird populations induced by DDT?
Ans. High levels of DDT disrupt bird's calcium metabolism, causing eggshell thinning and premature
breakage, resulting in population reduction.

OT

9. What are the devices used to control air pollution?
Ans. The devices used to control air pollution are scrubbers, electrostatic precipitator (ESP), catalytic converters.

BR

10. How does a scrubber remove air pollutants?
Ans. Scrubbers are liquid-based air pollution management systems that remove particulate matter and
gases from an industrial exhaust or flue gas stream. This atomized liquid (usually water) entrains
particles and polluting gases, effectively washing them out of the gas stream.

O

YA

L

11. List any four concerns of deforestation.
Ans. (i) The carbon dioxide concentration of the atmosphere has increased tremendously.
(ii) There is a significant biodiversity loss because of habitat fragmentation and destruction.
(iii) Deforestation disturbs the hydrological cycle on the earth.
(iv) It increases the chance of soil erosion, and also it may lead to desertification in extreme cases.

G

12. What do you mean by pollution?
Ans. The introduction of hazardous materials into the environment is referred to as pollution. Pollutants
degrade air, water, and land quality.
13. Electrostatic precipitator removes over 99% particulate matter in exhaust from a thermal power
plant. How?
Ans. In electrostatic precipitator electrode wire are at thousand volts. These produce electrons which
attach to dust particles, and hence give them a net negative charge. The charged dust particles
get collected by collecting plates which are grounded.
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14. Discuss any two harmful effects of air pollution.
Ans. Increased levels of tiny particles in the air have been related to health problems like heart disease,
lungs ailments, and lung cancer. Respiratory illnesses are linked to particulates.
15. In context of air pollution, what is PM2.5? How is it harmful for human health?
Ans. PM2.5 stands for particulate matter of size 2.5 micrometers or less in diameter. It causes the greatest
harm to human health as it is inhaled deep into lungs and cause breathing problems.

HA

N

16. What do you understand by BOD? What is the normal value of DO in water bodies?
Ans. The amount of dissolved oxygen (DO) required (i.e. requested) by aerobic biological organisms
to break down organic material present in a given water sample at a given temperature over a
certain time period is known as biochemical oxygen demand (BOD).
The normal value of DO in water bodies is 8.0 mg/litre.

AK

AS

17. What is eutrophication, and how does it happen?
Ans. Eutrophication is a process that occurs in lakes that have been enriched with nutrients or have
an excess of nutrients and minerals such as nitrogen and phosphate, causing plants and algae to
grow on the surface of the lake.

PR

18. What do you mean by EcoSan?
Ans. Ecological sanitation, often known as EcoSan, is a sanitation system that attempts to safely reuse
excreta in agriculture. It is practical, hygenic, efficient and cost effective solution to human waste
disposal. EcoSan is also termed as resource-oriented sanitation.

RS

19. Landfills are not a better option for solid wastes disposal. Why?
Ans. Landfill sites are getting filled very fast due to huge amount of garbage generation in cities. In
addition, underground water resources may also get polluted due to seepage of harmful chemicals
from these landfill sites.

BR

OT

HE

20. Catalytic converters use expensive metals as catalysts.
(a) Name the metals generally used.
(b) What precaution should be taken while using catalytic converter.
Ans. (a) Catalysts: Platinum – Palladium and Rhodium
(b) Motor vehicles equipped with catalytic converters should use unleaded petrol as lead inactivates
the catalysts.

L

21. What is integrated organic farming?
Ans. Integrated organic farming is a zero-waste, cyclical process in which waste products from one
process are recycled into nutrients for other processes. This provides for the most efficient use
of resources and boosts production efficiency.

O

YA

22. Why is nuclear waste considered such a dangerous pollutant?
Ans. The radiations released by nuclear waste are harmful to organisms because they can rapidly trigger
mutations. Nuclear radiation is lethal at large levels, but also causes a variety of diseases, including
cancer, and leukaemia. As a result, nuclear waste is considered a highly toxic pollutant.

G

D. Short Answer Type Questions II
1. Distinguish between biodegradable and non-biodegradable wastes.
Ans.
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Biodegradable wastes
1. These wastes can be broken down
into non-poisonous substances by the
action of microorganisms like bacteria
and earthworms.

[3 Marks]

Non-biodegradable wastes
1. These wastes cannot be broken down into
harmless substances by any biological
processes.
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2. Biodegradable substances modify
their form and structure over time and
become harmless.
3. They do not pollute the environment.

2. Non-biodegradable compounds do not
degrade over time and remain unaltered.

HA

N

3. Some of them remain inert and begin
to accumulate in our surroundings,
while others cannot be made less toxic
easily and hence keep on polluting the
environment.
Examples: Spoilt food, vegetable peels, wood, Examples: Glass bottles, metal cans, polythene
grass, paper, leather, cattle dung etc.
bags, plastics and pesticides like DDT etc.

AK

AS

2. What is pollution and pollutant? What are the types of pollution?
Ans. Pollution is described as an unwanted change in the biological, chemical, or physical composition
of air, water and soil.
Pollutants are the entities responsible for polluting or ruining the environment.
Pollution can be divided into following types:
(i) Air pollution
(ii) Noise pollution
(iii) Water pollution
(iv) Soil Pollution
(v) Radioactive Pollution

L

BR

OT

HE

RS

PR

3. Write a note on air pollution, its causes and effects.
Ans. Air pollution occurs when natural air is contaminated by various pollutants such as toxic gases
and chemicals. Contamination can occur as a result of burning materials, gases generated by cars,
or hazardous vapours emitted as a by-product of industry.
Effects
• Polluted air causes various respiratory disorders.
• Pollutants like hydrocarbons are carcinogenic.
• Excess CO2 causes global warming
• Acid rain causes damages to crops and other plants.
• Excess CO affects central nervous system and stops oxygen transport when inhaled.
4. Water logging and soil salinity are some of the problems that have come in the wake of the Green
Revolution. Discuss their causes and adverse effects to the environment.
Ans. Water logging and soil salinity are some of the problems that have come in the wake of the Green
Revolution. Irrigation without proper drainage of water leads to water logging in the soil. Besides
affecting the crops, water logging draws salt to the surface of the soil. The salt then is deposited
as a thin crust on the land surface or starts collecting at the roots of the plants. This increased
salt content is inimical to the growth of crops and is extremely damaging to agriculture.

YA

5. Differentiate between primary and secondary air pollutants.
Primary air pollutants
Primary pollutants are pollutants that are
released into the environment in the same
state in which they are created.
They can be classified as particulate,
aerosol, reduced, or oxidised.
They have a lower toxicity.
Sulphur dioxide (SO2), carbon monoxide
(CO), nitrogen oxides (NOx), and
particulate matter are examples of primary
pollutants (PM).

G

O

Ans.

Secondary air pollutants
Secondary pollutants are formed as a result of
interactions between primary pollutants and
environmental elements.
They are commonly oxidants.
They are more poisonous.
Ozone, [which is created when hydrocarbons (HC)
and nitrogen oxides (NOx) interact in the presence
of sunlight;], NO2, [which is formed when NO
combines with oxygen in the air] acid rain, photo
chemical smog are examples of secondary pollutants.
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6. What is included in hospital waste? How do we get rid of the waste that hospitals generate?
Ans. Hazardous wastes, such as disinfectants and other dangerous chemicals, as well as infectious
microbes, are found in hospital wastes. Such wastes must be treated and disposed of with care.
Incinerators can be used to dispose of hospital waste, where the waste is burnt at a very high
temperature.

RS

PR

AK

AS

HA

N

7. What is solid waste? What are its types?
Ans. Solid waste refers to undesirable or unusable solid materials produced by human activities in
residential, industrial, or commercial sectors.
Types of Solid Waste:
It can be classified into different types depending on their source:
(i) Municipal Solid Waste (MSW): It consists of household waste, construction and demolition
remains (CnD), sanitation residue, and waste from streets, generated primarily from residential
and commercial complexes.
(ii) Industrial Solid Waste (ISW): It is called as hazardous waste as it comprises toxic substances
which are corrosive, highly inflammable and reactive.
(iii) Biomedical waste or hospital waste: It is generally infectious waste that may contain waste like
disposable syringes, swabs, bandages, body fluids, human excreta, etc.
8. How do defunct ships add to solid wastes?
Ans. Defunct ships contribute to solid wastes. Some developing countries including India are involved
in scrapping of metals from these ships. The whole body of these ships contains harmful metals
such as asbestos, tributyltin, mercury, and lead, etc. These chemicals are very much toxic for the
workers as well as for the other human beings. It also pollutes coastal areas in the surrounding
areas of ship breaking yard.

OT

HE

9. What are the efforts taken for reducing vehicular pollution in Delhi?
Ans. In Delhi, the following initiatives were taken for reducing the vehicular air pollution:
(i) Use of unleaded petrol
(ii) Use of low sulphur fuel
(iii) Use of catalytic converters in vehicles
(iv) Use of Euro – II grade engines in vehicles
(v) Use of CNG in place of diesel in buses and autos.

BR

10. Define biological magnification. Explain how is DDT involved in biological magnification?
Ans. Biomagnification refers to the increase in the concentration of the toxicant at successive trophic levels.

YA

L

Insecticides and herbicides are very harmful. They affect the larval stage of aquatic animals. These
substances also reduce the photosynthetic activity of phytoplankton and other algae.
These enter the food chain and accumulate in the body of carnivores at relatively high concentration
and becomes fatal for the organism as well as the other organisms of the food chain. Therefore, a
large number of fishes are found dead in polluted areas. DDT is the typical example of biological
magnification.

G

O

Water
(DDT 0.003 ppm)

Zooplankton
(DDT 0.04 ppm)

Small fish
(DDT 0.05 ppm)

Large fish
(DDT 2 ppm)

Fish-eating birds
(DDT 5 ppm)

Biological magnification

11. What is organic farming? Discuss the benefits of organic farming as a viable practice in the context
of developing nations like India.
Ans. The use of biofertilisers in agriculture is called organic farming. Biofertilisers improve the nutrient
quality of the soil. The main sources of biofertilisers are bacteria, fungi and cyanobacteria. The
nodules on the roots of leguminous plants formed by the symbiotic association of Rhizobium.
These bacteria fix atmospheric inert nitrogen into usable organic forms. These are then used by the
plants as nutrient for their growth and development. Some other bacteria can also fix atmospheric
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Discharge corona

AK

Negatively charged wire

AS

HA

N

nitrogen. These may be free- living (Azospirillum and Azotobacter), or symbiotic (Rhizobium,
Nostcoc)in nature. Hence, they enrich the nitrogen content of the soil.
Presently, in our country, a number of biofertilisers are available commercially in the market and
farmers use these regularly in their fields to replenish soil nutrients and to reduce dependence on
chemical fertilisers.
12. With the help of a diagram describe the working of an electrostatic precipitator.
Ans. Electrostatic precipitator is the most widely used method for removal of particulate matter. It
removes approximately, 99% of particulate matter from the exhaust of thermal power plant. It
possesses electrode wires and collecting plates. The collecting wires are maintained at several
thousand volts which produces corona that releases electrons. These electrons get attached to dust
particles and give them a net negative charge. These negatively charged particles are attracted
and collected by collecting plates. In the precipitator, the velocity of air must be low enough so
that it allows particles to fall on them.

Clean air

Dust
particles

PR

Dirty air

Collection plate grounded

RS

Electrostatic precipitator

OT

HE

13. Write a short note on the catalytic converter.
Ans. Catalytic converters are used in automobiles for reducing the effect of harmful gases. They have
expensive metals like platinum, palladium, and rhodium as catalysts. As the exhaust passes through
catalytic converter, unburnt hydro-carbons are converted into carbon-dioxide & water; carbon
monoxide & nitric oxide are changed into carbon dioxide & nitrogen gas respectively. Vehicles
fitted with catalytic converter should use unleaded petrol as leaded petrol inactivates the catalyst.

G

O

YA

L

BR

14. List the composition of waste water.
Ans. The composition of waste water is as follows:
1. Suspended solids, e.g., sand, silt and clay
2. Colloidal material. e.g., fecal matter. bacteria, cloth and paper fibres
3. Dissolved materials. e.g., nutrients (nitrate. ammonia phosphate, sodium, calcium)
15. With the help of a graph, explain the effect of sewage discharge on some important characteristics
of a pond or lake in your neighbourhood.
Ans.

Effect of sewage discharge on some important characteristics of a pond or lake
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16. What is eutrophication? Explain its significance on the living organism of an aquatic system.
Ans. Eutrophication refers to the natural ageing of any aquatic system. The nutrient enrichment of water
bodies results in eutrophication. The agricultural runoff from crop fields contains pesticides and
fertilisers. These contain excess of nutrients such as nitrate and phosphate. When agricultural run
off drains into water bodies, introduction of nutrients (e.g. nitrogen, phosphorus) accelerates the
growth of aquatic organism including blue green and green algae. As the lake fertility increases,
plant and animal life burgeons & organic remains begin to deposit on the bottom of the lake.
The increased amount of nutrients favours the growth of cyanobacteria such as Microcystis and
Oscillatoria. These float on the surface of water and impart a green colour to the water body.
The excessive growth of these algae reduces the dissolved oxygen content of the water body. As
a result, many fishes and other organism die.

OT

HE

RS

PR

AK

AS

17. Describe the different components that compose solid wastes.
Ans. Solid wastes refers to everything that goes out in trash. These are of following types:
(i) Municipal solid wastes: Wastes from homes, offices, schools etc. These are collected and disposed
by the municipality. Municipal solid wastes usually consist of paper, waste, food materials, leather,
plastics, glass etc.
(ii) Fly ash: Many thermal power plants generate fly ash. It is composed of oxides of silica, iron and
aluminum. The toxic heavy metals are also found in low concentrations.
(iii) Defunct ships: Many defunct ships from developed countries are broken down in developing
countries for scrap metals. These contain numerous toxic substances like asbestos, PCB, lead,
mercury, dyes etc.
(iv) Medical wastes: Hospitals produces many hazardous wastes that contains numerous pathogenic
microbes, disinfectants and other harmful chemicals.
(v) Industrial wastes: Industries involved in manufacture of paper, rubber, pesticide, dye etc produce
large amount of corrosive and highly inflammable chemicals
(vi) Electronic wastes: E-wastes are generated in developed countries and sent in developing
countries where certain metals like Au, Ni, Si, Cu, Fe etc. are recovered from them but also
produces toxic substances.

BR

E. Case–Study Based Questions

Case 1.
Water pollutants affect the physical, chemical and biological charactaeristics of the aquatic ecosystems.
Some of these effects are

L

• Less amount of dissolved oxygen lead to death of organisms

YA

• Biological magnification of non-biodegradable substance(DDT)
• Eutrophication

O

• Accelerated eutrophication
• Oil spills

G

• Thermal pollution
All these above effects lead to destruction of biodiversity and affect aquatic ecosystem badly.
(i) The
(a)
(b)
(c)
(d)
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water is contaminated when the
DO value is 100 mg/litre.
DO value is 8.0 mg/litre.
DO value is more than 8.0 mg/litre.
DO value is less than 8.0 mg/litre.
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2. Study the figure and answer the following questions.

PR

Discharge corona

AK

AS

HA

N

(ii) In thermal pollution, high temperature
(a) decrease the value of dissolved oxygen content
(b) increase the value of dissolved oxygen content
(c) has no effect on dissolved oxygen content
(d) increase biochemical oxygen demand
(iii) Which of the following is true?
(a) Increase rate of decomposition causes increased DO content
(b) Increase rate of decomposition causes decreased DO content
(c) Higher amount of organic waste causes increased DO content
(d) Increase rate of temperature causes increased DO content
(iv) In eutrophication, which of the following plants grow suddenly?
(a) Moss
(b) Algae
(c) Hydrilla
(d) Fern
(v) In biological magnification, the pollutant DDT is accumulated more in top predator because
(a) it is an insecticide
(b) it is non biodegradable
(c) it is highly poisonous
(d) it favours condition for growth of algae
Ans. (i) (d)
(ii) (a)
(iii) (b)
(iv) (b)
(v) (b)

Negatively charged wire

Clean air

HE

Dust
particles

RS

Dirty air

Collection plate grounded

G

O

YA

L

BR

OT

(i) The figure is showing a
(a) Cyclonic separator
(b) Catalytic converter
(c) Scrubber
(d) Electrostatic precipitator
(ii) In this device the dirt air is passed through
(a) collection plate
(b) charged electrodes
(c) discharged electrodes
(d) all of these
(iii) The velocity of dirty air between the plates should be
(a) low
(b) high
(c) medium
(d) normal
(iv) These devices are best suited for removal of
(a) particulate matter
(b) heavy metals
(c) dust particles only
(d) chemicals like Sulphur dioxide and ammonia, etc.
(v) What is meant by corona discharge?
(a) It is the discharge of dust paryticles
(b) It is an electrical discharge brought on by the ionisation
(c) It is to trap chemicals on the surface
(d) It is the use of metals as catalyst.
Ans. (i) (d)
(ii) (b)
(iii) (a)
(iv) (b)
(v) (b)
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F. Assertion–Reason Type Questions

HA

Reason (R) : It aims to protect and improve the quality of our air.

N

Following questions consist of two statements – Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
1. Assertion (A) : Government of India has passed the Environment (Protection) Act, 1986

Reason (R) : Air pollutants cause injury to humans only.

AS

2. Assertion (A) : Harmful effects depend on the concentration of pollutants, duration of exposure
and the organism.

AK

3. Assertion (A) : Smokestacks of thermal power plants, smelters and other industries release particulate
and gaseous air pollutants.
Reason (R) : Pollutants must be separated and filtered out before releasing the harmless gases
into the atmosphere.

PR

4. Assertion (A) : Electrostatic precipitator is an effective device to remove particulate matter.
Reason (R) : Electrostatic precipitator can remove 100 per cent particulate matter present in the
exhaust from a thermal power plant.

RS

5. Assertion (A) : Electrons in electrostatic precipitator attach to dust particles and make them
negatively charged.

HE

Reason (R) : Collecting plates attract the charged dust particles.
6. Assertion (A) : Wet scrubber removes gases like sulphur dioxide and ammonia.
Reason (R) : In scrubber, exhaust is passed through a spray of water or lime.

OT

7. Assertion (A) : Particulate size 2.5 micrometers or PM2.5 cause the greatest harm to humans.
Reason (R) : PM2.5 goes deep into the lungs and cause breathing and respiratory symptoms.

BR

8. Assertion (A) : CNG is cheaper than petrol or diesel.
Reason (R) : CNG burns most efficiently, unlike petrol or diesel.

L

9. Assertion (A) : A brief exposure to sound level of 150 dB or more may permanently damage ear
drums.

YA

Reason (R) : Sudden high intensity of sound may affect nervous system.

10. Assertion (A) : In catalytic converter, unburnt hydrocarbons are converted into carbon dioxide and
water.

O

Reason (R) : In catalytic converter, leaded petrol is used to activate catalyst.

G

11. Assertion (A) : Euro III norms specify that Sulphur should be 350 ppm in diesel and 150 ppm in
petrol.
Reason (R) : Aromatic hydrocarbons are 42 per cent of the concerned fuel according to Euro
III norms.

12. Assertion (A) : Bharat Stage II is equivalent to Euro-II norms.
Reason (R) : Bharat Stage IV norms for 4 wheelers has been enforced throughout the country
since April 2018.
166
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13. Assertion (A) : More than 1 per cent impurities make domestic sewage unfit for humans.
Reason (R) : Dissolved salts such as nitrates, phosphates, and other nutrients are found in waste
water.
14. Assertion (A) : Bacteria and other micro-organisms decompose the organic matter found in waste
water.
Reason (R) : Domestic sewage primarily contains biodegradable organic matter.
15. Assertion (A) : High BOD value indicates more polluted water bodies.

HA

N

Reason (R) : The amount of biodegradable organic a matter in sewage water is measured by
measuring Biochemical Oxygen Demand (BOD).
16. Assertion (A) : Eichhornia crassipes is a weed.
Reason (R) : They grow in eutrophic water bodies.

AS

17. Assertion (A) : Toxicant concentration increases at successive trophic levels in biomagnification.
Reason (R) : Nitrogen and DDT are well known for biomagnification.

AK

18. Assertion (A) : High concentration of DDT disturbs calcium metabolism in birds.
Reason (R) : Calcium causes thickening and hardness of egg shell.

PR

19. Assertion (A) : Eutrophication decreases oxygen content of the aquatic bodies.
Reason (R) : Eutrophication results in decreased BOD and increased fish mortality in aquatic
systems.

RS

20. Assertion (A) : e-wastes generates copper, iron, silicon, nickel and gold during recycling.
Reason (R) : Recycling is the only solution for the treatment of e-waste.

HE

21. Assertion (A) : In a sanitary landfill, wastes are dumped in a trench after compaction, and covered
with dirt.
Reason (R) : Landfills pollute the underground water resources.

OT

22. Assertion (A) : Agrochemicals disturb the aquatic ecosystem.

3. (b)
13. (d)

4. (c)
14. (a)

ANsWErs
5. (b)
6. (a)
15. (a) 16. (a)

7. (a)
17. (c)

8. (b)
18. (c)

9. (b)
19. (c)

10. (c)
20. (b)

G

O

YA

L

1. (c) 2. (c)
11. (b) 12. (c)
21. (b) 22. (a)

BR

Reason (R) : Agricultural runoff causes eutrophication.
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Section B: Specimen Question Paper

sPECImEN QuEsTION PAPEr (solved)
(For Semester - 2 Examination)
[Issued by CISCE]

HA

N

Maximum Marks: 35
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.
They must NOT start writing during this time.

AK

AS

Internal choices have been provided in one question in Section B and one question in Section C.
The intended marks for questions or parts of questions are given in brackets. [ ]

SECTION A – 7 MARKS

PR

Question 1

(i) Give the biological name of the causative agent of gonorrhoea.

[1]

(ii) Sonora – 64 is a variety of:
(a) Wheat
(b) Rice

[1]

RS

(c) Maize

(d) Sugarcane

(iii) Assertion: PAN is a secondary pollutant.

BR

OT

HE

Reason: The secondary pollutants are produced by the combination of primary emitted pollutants
in the atmosphere.
[1]
(a) Both assertion and reason are true, and reason is the correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
[1]

(v) Expand the term ADA.

[1]

(vi) A substance that stimulates the production of antibodies is called _______________.

[1]

L

(iv) Give one significant contribution of Prof. R. Mishra.

YA

(vii) Why does a large ozone hole develop specifically over Antarctica?
Ans.

[1]

O

(i) Gonorrhea is caused by the bacterium Neisseria gonorrhoeae.

G

(ii) (a) Wheat
(iii) (a) Peroxyacetyl nitrate (PAN) and ozone are the two main secondary photochemical air pollutants. A
secondary pollutant is not directly emitted as such, but these are formed when primary pollutants
react in the atmosphere.
(iv) Prof. R. Mishra is considered as the Father of Ecology in India. He had contributed to the
phenomenon within the field of Ecology.
(v) ADA = Adenosine deaminase
(vi) A substance that stimulates the production of antibodies is called antigens.
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(vii) The very low stratospheric temperature over Antarctica leads to the formation of clouds that are
responsible for chemical changes which lead to rapid ozone loss.

SECTION B – 16 MARKS
Question 2

AS

HA

N

Briefly explain the role of the following in providing defense against infections in human
body:
(i) B-cells
[1]
(ii) T-cells
[1]
Ans. (i) B-cells: The B-lymphocytes produce an army of proteins in response to pathogens into our
blood to fight with them. These proteins are called antibodies.
(ii) T-cells: The T-lymphocytes themselves do not secrete antibodies but help B-cells to produce
them.

AK

Question 3

[2]

What is the role of a probe in recombinant DNA technology?

PR

Ans. A probe is a single-stranded DNA or RNA sequence. It is used to detect for its complementary
sequence in a sample genome. The probe is positioned into contact with the sample under
conditions. The probe sequence hybridizes with its complementary sequence.
Question 4

RS

The level of air pollution is very high in a city. Suggest any four measures which should be
taken by the government to control it.
(a) The pollutants from the industries must be separated or filtered out before releasing the
harmless gases into the atmosphere. The electrostatic precipitator removes about 99% of
particulate matter.
(b) Use of scrubber can remove gases like Sulphur dioxide from the air.
(c) Proper maintenance of automobiles along with use of lead-free petrol or diesel can reduce
the pollutants that they emit.
(d) Use of catalytic converters, having platinum-palladium and rhodium as the catalysts, in automobiles for reducing emission of poisonous gases.

Question 5

BR

OT

HE

Ans.

[2]

[2]

YA

L

(i) If 20000 K Cal energy is available at the level of producers, what will be the amount of energy
available at the level of secondary consumers.
OR

G

O

(ii) The number of mice in a laboratory was 100 on a particular day. After one year their number
increased to 120. Calculate the growth rate in the population.
Ans. (i) According to 10 percent law, if 20,000 joules of energy is available to the producers, then
only 2000 joules of energy will be available to the primary consumer and only 200 joules
of energy will be available to the secondary consumer.
OR
(ii) Growth rate = 120-100/100 = 20/100 = 0.2 × 100 = 20%

Question 6

[2]

Give any four advantages of mutation breeding.
Ans. (a) It is beneficial to obtain insect or pest-resistant plants.
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(b) It is beneficial in improving certain specific characteristics of a well-adapted high yielding
variety which extends the yield of desirable products.
(c) It is cost-effective, quick, proven and robust.
(d) It is also transferrable, ubiquitously applicable, non-hazardous and environment-friendly.
Question 7

[2]

Name and describe the technique that helps in separation of DNA fragments.

N

Ans. Gel electrophoresis is used for separating the fragments of DNA.

HA

The negatively charged DNA fragments can be separated by forcing them to move towards the
anode under an electric field through a medium/matrix. The most commonly used matrix is
agarose. It is natural polymer extracted from sea weeds. In gel electrophoresis, DNA fragments
separate (resolve) according to their size through sieving effect provided by the agarose gel.

AS

Question 8

[2]

Which molecules are called molecular scissors? Why are they called so?

AK

Ans. Restriction enzymes are known as molecular scissors.

PR

Each restriction endonuclease inspects the length of a DNA sequence. Once it finds its specific
recognition sequence, it will bind to the DNA and cut each of the two strands of the double helix
at specific points in their sugar-phosphate backbones. Each restriction endonuclease recognises a
specific palindromic nucleotide sequences in the DNA. Therefore, restriction enzymes are known
as molecular scissors.
Question 9

[2]

RS

Differentiate between primary succession and secondary succession with appropriate examples.

HE

Ans. Primary succession commences in an area, where no living organisms are present. It is a very
slow process taking thousands of years for climax to be reached.

OT

Secondary succession initiates in an area, where natural biotic communities have been destroyed,
e.g. abandoned from lands, buried or cut forests. It is a faster process as soil is available.

SECTION C – 12 MARKS
[3]

BR

Question 10

Species richness

'a'
'b'

le

log

sca

-

log

Area

G

O

YA

L

Study the graph given below and answer the following questions:

(i) Explain the ecological principle represented by the graph and write a mathematical expression
for the same.

(ii) What will happen if the slope of the line ‘b’ becomes steeper?
Ans. (i) The relation between species richness and area for a wide variety of taxa (angiospermic plants,
birds, bats, freshwater fishes) is a rectangular hyperbola. The relationship is a straight line
described by the equation
log S = log C + Z log A
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N

where
S = Species richness
A = Area
Z = slope of the line (regression coefficient)
C = Y-intercept
(ii) If the slope of the line 'b' becomes steeper, it shows that the analysis of species-area relationships is done among very large areas such as among continents. The biodiversity increases
from higher to lower altitudes.
[3]

Explain the steps involved in the process of plant breeding.

HA

Question 11

AK

AS

Ans. Plant breeding programmes are carried out in a systematic way. The main steps in breeding a
new genetic variety of a crop are:
(a) Collection of variability
(i) Genetic variability is the root of any breeding programme.
(ii) Pre-existing genetic variability available from wild varieties, species and relatives of crop
species is collected and preserved.

PR

(b) Evaluation and selection of parents
(i) Evaluation of their characteristics is a pre-requisite for the effective exploitation of natural
genes available in the populations.
(ii) The entire collection of plants/seeds having all the diverse alleles for all genes in a given
crop is called germplasm collection.

OT

HE

RS

(c) Cross hybridisation among the selected parents
(i) It is carried out to combine desired genetic characters from two different plants (parents).
(ii) It is a time consuming and tedious process, and involves collection of pollen grains from
the desired plants and other pollination techniques to incorporate desired traits.
(iii) It is not certain that the hybrids would combine desired characters. The chances of desirable
combination are usually only one in few hundred to a thousand crosses carried out.

BR

(d) Selection and testing of superior recombinants
(i) Evaluation is done for newly selected lines for their yield and other agronomic traits of
quality, disease resistance, etc.
(ii) Selected plants are grown in research fields and their performance is recorded under ideal
fertiliser application, irrigation and other crop management practices.

G

O

YA

L

(e) Testing, release and commercialisation of new cultivars
(i) Testing of hybrid line is done in farmer’s field after evaluation. After testing, the crop is
grown at different locations in the country with different agroclimatic zones for atleast
three consecutive growing seasons.
(ii) The tested material is evaluated in comparison to the best available local crop cultivar
used as reference cultivar.
(iii) Release of tested material is finally done in bulk after selection and certification.

Question 12

[3]

The rDNA technology has provided a method to control the nematode parasite Meloidogyne
incognita. Explain the principle involved in this technique.

Ans. The nematode Meloidogyne incognitia infects the roots of tobacco plants and causes a great
reduction in yield. Its infestation was prevented by using a novel methodology. It is based on
the RNA interference (RNAi).
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RNAi is a method of cellular defense in all eukaryotic organisms. It involves silencing of a
specific mRNA due to a complementary dsRNA molecule that binds to and prevents translation
of the mRNA (silencing). The complementary RNA may be obtained from an infection by
viruses having RNA genomes or mobile genetic elements (transposons) that replicate via an RNA
intermediate.

HA

N

Nematode-specific genes were introduced into the host plant by using Agrobacterium vectors.
The introduction of DNA produced both sense and anti-sense RNA in the host cells. These two
RNA’s being complementary to each other formed a double stranded (dsRNA) that initiated
RNAi and thus, silenced the specific mRNA of the nematode. As a result, the parasite could not
survive in a transgenic host expressing specific interfering RNA. The transgenic plant therefore
got itself protected from the parasite.
Question 13

[3]

AS

(i) Consider the amount of organic matter at the different trophic levels in an ecosystem given below:
Amount of organic matter (in Kg)
250

Primary consumers

150

Primary producers

100

Secondary Consumers

200

PR

AK

Trophic Level
Tertiary consumers

RS

On the basis of the data provided above, construct an ecological pyramid. Comment upon its
nature giving at least one example of the type of organism occupying each of the above mentioned
trophic levels.
OR

HE

(ii) On the basis of the demographic data of a country given below, construct an age pyramid and
explain whether the population is stable, declining or growing.
No. of individuals
20,000
15,000
10,000

BR

OT

Age group
Pre-reproductive
Reproductive
Post-reproductive

G

O

YA

L

Ans. (i) The pyramid of biomass in sea is always inverted. So this inverted pyramid of biomass shows
the producers (phytoplanktons) are least at the base and the amount of biomass is maximum at
the apex. Examples of each type of organisms occupying the trophic levels are – Producers =
Phytoplanktons, Primary consumers = Zooplanktons, Secondary consumers = Small fish, Tertiary
consumers = Big fish.
Tertiary consumers
250
Secondary consumers
200
Primary consumers
150
Producers
100

(ii)

Inverted pyramid of biomass for marine ecosystem

10,000
15,000
20,000

OR
Post-reproductive
Reproductive
Pre-reproductive

Declining age pyramid

It is a growing (expanding) age pyramid because it is showing larger number of population in the
younger age groups.
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Section C: Model Test Papers

Maximum Marks: 35
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.
They must NOT start writing during this time

N

mOdEl TEsT PAPEr – 1 (unsolved)

SECTION A – 7 MARKS

AS

HA

Internal choices have been provided in one question in Section B and one question in Section C.
The intended marks for questions or parts of questions are given in brackets. [ ]

OT

HE

RS

PR

AK

Question 1
(i) Give the scientific name of the organism causing amoebiasis.
[1]
(ii) Which of the following is a marine fish?
[1]
(a) Hilsa
(b) Common Carp
(c) Rohu
(d) Katla
(iii) Assertion: Catalytic converters are fitted into automobiles.
[1]
Reason: They use plutonium as catalysts.
(a) Both assertion and reason are true, and reason is the correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
[1]
(iv) What is the contribution of Norman E. Borlaug?
(v) Expand the term ELISA.
[1]
(vi) The first restriction endonuclease was ____________.
[1]
(vii) What is the cause of eutrophication in aquatic bodies?
[1]

BR

SECTION B – 16 MARKS

L

Question 2
Define:
(i) Active immunity
(ii) Cytokine barriers

[1]
[1]

YA

Question 3

Differentiate between exonucleases and endonucleases with suitable examples.

[2]

O

Question 4
What can be the sources of air pollution in your surrounding? Name at least five different sources. [2]

G

Question 5

If 500 K Cal energy is available at the level of secondary consumers, what will be the amount
of energy available at the level of producers.
[2]
OR
Define gross primary productivity of an ecosystem. How is it different from net primary productivity?

Question 6
What are the four different components of a poultry farm management?
Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination
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Question 7
[2]

What is a cry gene? How is it important in rDNA technology?
Question 8

What is the palindromic sequence? Give one example of palindromic sequence in Bacillus DNA. [2]
Question 9

N

Differentiate between pioneer species and climax species in a succession. Give one example of
each.
[2]

Question 11

AS

log

le

sca

Area

What are the important features required for a successful apiculture industry?

PR

Question 12

'a'
'b'

-

log

AK

Study the given graph and answer the following questions: [3]
(i) Give the equation of the graph shown.
(ii) Explain the reason when the slope (a) becomes much steeper.

Species richness

Question 10

HA

SECTION C – 12 MARKS

Explain the various steps of a PCR technique.

[3]
[3]

OT

HE

RS

Question 13
Consider the amount of energy available at the different trophic levels in an ecosystem given
below.
[3]
Trophic Level
Amount of energy transferred (in K Joule)
Tertiary consumers
Primary consumers
20000
Primary producers
Secondary Consumers

BR

(i) Calculate the amount of energy at the producer and tertiary consumer level.
(ii) Construct a pyramid of energy with the data you have calculated in part (i).
OR
A

B

G

O

YA

L

Study the graph given below and answer the questions.

(i) Name the organism marked as lines A and B.
(ii) Give one important feature of both the types of organisms. Give one example of each.
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Maximum Marks: 35
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.
They must NOT start writing during this time

N

mOdEl TEsT PAPEr – 2 (unsolved)

SECTION A – 7 MARKS
(i) Name the causal organism of elephantiasis.
(c) Rohu

(iii) Assertion: Planktonic algae are free floating.

PR

(ii) Which of the following is a freshwater fish?
(a) Hilsa
(b) Sardines

AK

Question 1

AS

HA

Internal choices have been provided in one question in Section B and one question in Section C.
The intended marks for questions or parts of questions are given in brackets. [ ]

[1]
[1]

(d) Mackerel
[1]

OT

(iv)
(v)
(vi)
(vii)

HE

RS

Reason: Planktonic algae show increased growth in excess nitrate and phosphate.
(a) Both assertion and reason are true, and reason is the correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
Why does the insecticidal protein not kill the Bacillus?
[1]
Expand the term GEAC.
[1]
Restriction enzymes belong to a larger class of enzymes called _____________
[1]
What is the cause of biomagnification?
[1]

Question 2

BR

SECTION B – 16 MARKS

G

O

YA

L

Define:
(i) Autoimmune disease
[1]
(ii) Allergy
[1]
Question 3
Differentiate between biolistic gun method and microinjection method of DNA insertion in rDNA
technology.
[2]
Question 4
Define biomagnification in a lake. Give one example of biomagnification.
[2]
Question 5
Diagrammatically represent a decomposition cycle in an ecosystem.

[2]

OR
Explain the energy flow in a grassland ecosystem.
Question 6
What is inbreeding? How is it different from inbreeding depression?
Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination
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Question 7
[2]

What are the different proteins and their functions encoded by a cry-gene?
Question 8
Draw a diagram of E. coli cloning vector pBR322, showing its different restriction sites.

[2]

Question 9
[2]

N

How does a Cactus plant adapt to the scorching Sun in deserts?

SECTION C – 12 MARKS

HA

Question 10
Consumers

Producers

Decomposition

Weathering

RS

Rock minerals

PR

Uptake
Run off

Soil solution

AK

Litter fall

Detritus

[3]

AS

Given below is the simplified model of phosphorus cycling in a terrestrial ecosystem.

HE

(i) The natural reservoir of phosphorus is rock. In which chemical form it releases the phosphorus
in the soil solution?
(ii) Which type of nutrient cycle does it represent? Give two features of this type of cycle.
Question 11

OT

Give a brief of benefits of genetic engineering in crop improvement.
Question 12

[3]

Question 13

BR

Explain the function of gel electrophoresis. What is the procedure to visualise the DNA fragments
obtained after gel electrophoresis?
[3]

L

Diagrammatically show a carbon cycle operating in nature.

[3]

OR

G

O

YA

Study the diagram of age pyramids for human population given below.

(i) Name each age pyramid in the given diagram. Label the different stages in each age pyramid.

(ii) Which type of age pyramid do you think correctly represents the age pyramid of population of
a developing country like India, and why?
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Maximum Marks: 35
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.
They must NOT start writing during this time

N

mOdEl TEsT PAPEr – 3 (unsolved)

SECTION A – 7 MARKS

AS

HA

Internal choices have been provided in one question in Section B and one question in Section C.
The intended marks for questions or parts of questions are given in brackets. [ ]

BR

OT

HE

RS

PR

AK

Question 1.
(i) Name two causal organisms of ringworm in human beings.
[1]
(ii) For artificial insemination, sperms can be stored at
[1]
(a) -100°C
(b) -196°C
(c) -190°C
(d) -290°C
(iii) Assertion: Mercury and DDT are responsible for eutrophication.
[1]
Reason: High concentration of DDT causes thickening of egg shell.
(a) Both assertion and reason are true, and reason is the correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
(iv) List some important methods to control air pollution in an industrial city.
[1]
(v) Expand the term PCR.
[1]
(vi) Cancer causing viruses called ________________.
[1]
(vii) Define the term cultural or accelerated eutrophication.
[1]

SECTION B – 16 MARKS

G

O

YA

L

Question 2
Give the function of following in human immune system:
(i) Bone marrow
(ii) Thymus
Question 3
What are the different rules for naming an endonuclease? Explain with an example.
Question 4
Write the functioning of an electrostatic precipitator.
Question 5
Differentiate between logistic growth and exponential growth.
OR
What is a food chain? What is the importance of a detritus food chain?
Question 6
Differentiate between outbreeding and outcrossing.
Question 7
Do you think eukaryotic cells have restriction endonucleases? Justify your answer.
Goyal’s ISC Biology Question Bank with MTP Class 12 for Semester-2 Examination

[1]
[1]
[2]
[2]
[2]

[2]
[2]
177

GOYAL
BROTHERS
PRAKASHAN

A DIGITAL LEARNING APP

Learn @ ` 1 Per Day

Question 8
Define sticky and blunt ends. Which enzyme is required for joining cut ends of DNA?
[2]
Question 9
What are the different mechanisms used by most mammals to regulate their body
temperature?
[2]

(ii) Write four different causes of biodiversity loss on the earth.

A

B

HA

Question 10
(i) Name the unlabelled areas A and B of the pie chart representing the
biodiversity of plants showing their proportionate number of species
of major taxa.
[3]

Ferns

N

Mosses

SECTION C – 12 MARKS

Algae

Lichens

PR

AK

AS

Question 11
What are the different practices that should be followed for the proper care of dairy farm animals?
Give a brief of each step.
[3]
Question 12
What is the importance of RNA interference in controlling pests to obtain pest resistant plants? [3]
Question 13
While studying the purity of the flowing river water, Mr. Ram drew the graph. Explain the graph
(giving reasons) before and after the point where sewage was discharged in the river.
[3]

OT

HE

RS

Dissolved oxygen

Sewage

BOD

Direction of Flow

A
Grasshopper

D
Lizard

O

YA

L

BR

OR
The diagram given below indicates the flow of energy in an ecosystem. How much energy is
transferred at each level?

B
Grass

E

Rabbit

Eagle

G

12000 J

120000 J
C
Rat

178

F
Snake
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Maximum Marks: 35
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.
They must NOT start writing during this time

N

mOdEl TEsT PAPEr – 4 (unsolved)

SECTION A – 7 MARKS

AS

HA

Internal choices have been provided in one question in Section B and one question in Section C.
The intended marks for questions or parts of questions are given in brackets. [ ]

[1]
[1]

PR

AK

Question 1.
(i) Primary lymphoid organs in human body are _________ and _________.
(ii) Which of the following is correct about Green revolution?
(a) It created a national milk grid.
(b) Adoption of modern methods and technology for agriculture.
(c) Raised the production of fish.
(d) Improved production of pulses and oils.

OT

HE

RS

(iii) Assertion: Accelerated Eutrophication is due to agricultural and industrial wastes.
[1]
Reason: The prime contaminants are nitrates, phosphates, and sulphate nutrients.
(a) Both assertion and reason are true, and reason is the correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
(iv) Give one significant contribution of Karry Mullis.

[1]

(v) Expand the term MALT.

[1]
[1]

(vii) Why does Eichhornia crassipes considered as a problematic weed?

[1]

L

BR

(vi) Each restriction endonuclease recognises a specific ………….. sequences in the DNA.

SECTION B – 16 MARKS
[1]
[1]

Question 3
Explain the features that are required to facilitate cloning into a vector.

[2]

Question 4
Define eutrophication. What is the main cause of eutrophication in a lake?

[2]

Question 5
What are saprotrophs? What is their important contribution in an ecosystem?

[2]

G

O

YA

Question 2
(i) What are proto-oncogenes?
(ii) Define Opioids. Give one example of opioid.

OR
Diagrammatically show an outline of carbon cycle in nature.
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Question 6
What is MOET? How does it help in herd improvement?
Question 7
Name the vectors for cloning genes in plants and animals. Give one example of each.

[2]
[2]
[2]

Question 9
What is the difference between aestivation and hibernation? Give one example of each.

[2]

N

Question 8
What is gel electrophoresis? Name a gel which is used in this process.

Ex-situ

II

I

PR

In-situ

III

IV

Botanical and
zoological gardens,
aquaria etc.

HE

RS

Sacred
groves
and lakes

[3]

AK

Biodiversity Conservation

AS

Question 10
Given below is the flow chart of biodiversity conservation.

HA

SECTION C – 12 MARKS

(i) Name the conservation methods marked by I, II, III, and IV.
(ii) What is the difference between in-situ and ex-situ conservation?

OT

Question 11
Write a short note on fishery industry in India.

[3]

BR

Question 12
What is a genetically engineered insulin? What is the structure of insulin? Explain the importance
of C peptide in context of structure of insulin.
[3]

[3]
ELECTRODE WIRE
DISCHARGE CORONA

G

O

YA

L

Question 13
(a) What does this picture represent?
(b) Explain the principle of it's working.

Clean air

AIR FLOW

COLLECTION PLATES
(GROUNDED)
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Study the diagram given below. It shows the Biome distribution with respect to annual temperature
and precipitation. The X-axis represents mean annual precipitation (cm) and the Y axis represents
Mean Annual Temperature (°C).
(i) Name the mark biome A – E in the given diagram.
(ii) Compare the vegetation of any two biomes of your choice.

A

B

20

C
D

15

AS

10
5

F

AK

0
–5

F

–10
–15
50

100

150

200

250

PR

Mean Annual Temperature

25

N

Y

HA

30

300

350

400

X

450

G

O

YA

L

BR

OT

HE

RS

Mean Annual Precipitation
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mOdEl TEsT PAPEr – 5 (unsolved)

N

Maximum Marks: 35
Time allowed: One and a half hour
Candidates are allowed an additional 10 minutes for only reading the paper.
They must NOT start writing during this time

SECTION A – 7 MARKS

AK

Question 1.

AS

HA

Internal choices have been provided in one question in Section B and one question in Section C.
The intended marks for questions or parts of questions are given in brackets. [ ]

(i) Name the causal organism of tetanus.
(ii) Jaya and Ratna are the variety of
(a) Rice
(b) Wheat

PR

(c) Barley

[1]
[1]

(d) Jowar

HE

RS

(iii) Assertion: Marshes also constitute a sanctuary.
[1]
Reason: They possess great biodiversity in the form of fishes, small animals and birds.
(a) Both assertion and reason are true, and reason is the correct explanation of assertion.
(b) Both assertion and reason are true, but reason is not the correct explanation of assertion.
(c) Assertion is true but reason is false.
(d) Both assertion and reason are false.
[1]

(v) Expand the term AMIS.

[1]

OT

(iv) Name the scientist who popularised the term Biodiversity.

[1]

(vii) What is the point of concern if there is an algal bloom in the pond?

[1]

BR

(vi) The overhanging stretches in DNA is called __________ on each strand.

SECTION B – 16 MARKS

L

Question 2

[1]

(ii) Give names of two plants which have hallucinogenic properties.

[1]

YA

(i) How does smoking affect the oxygen binding capacity of haemoglobin?

O

Question 3

Write the usages of Cellulase and Lysozyme in rDNA technology.

[2]

G

Question 4
Define BOD. If the BOD value of a pond is very high, what does it indicate?

[2]

Question 5
What is a trophic level? How many trophic levels you can expect in a grassland ecosystem? [2]
OR
Show energy flow through different trophic levels in a forest ecosystem. Give diagrammatic
representation only.
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Question 6
[2]

What is Interspecific hybridisation? Give one example.
Question 7

[2]

What is insertional inactivation? Give one example.
Question 8

Name the enzymes used for the extraction of genetic material from different living organisms.
What is the function of chilled ethanol in DNA isolation?
[2]

N

Question 9

AS

SECTION C – 12 MARKS

HA

[2]

What is migration? Why does the organism migrate?

Question 10

AK

(i) Given below is the map of India with some highlighted parts. Name these highlighted parts (hot
spots) in context of biodiversity in India.
[3]

B

OT

HE

RS

PR

A

D

YA

L

BR

C

(ii) What is the cause of concern about these parts in India?

O

(iii) What are the reasons of gradual loss of species in these parts?

G

Question 11

What is biofortification? List some objectives of biofortifications.

[3]

Question 12
What is recombinant protein? How will you obtain recombinant protein on an industrial scale? [3]
Question 13
Consider the different types of organisms given in the table. Give the examples of organisms of
different trophic levels in grassland and aquatic food chains.
[3]
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Example of organisms in
Grassland Ecosystem

Trophic level

Example of organisms in
Aquatic Ecosystem

Producers
Primary consumers
Secondary Consumers

N

Tertiary consumers

HA

OR

AS
AK

A

K

B

PR

Population density (N)

Carefully observe the graph given below.

HE

(i) Give the equation for Curve A.

RS

Time (t)
Population growth curve

(ii) What does the Curve B represent?

G

O

YA

L

BR

OT

(iii) Name and define K.
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