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The Constitution of India
Chapter IV A

Fundamental Duties

ARTICLE 51A

Fundamental Duties- It shall be the duty of every citizen of India-

(@)

to abide by the Constitution and respect its ideals and institutions,
the National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national
struggle for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon
to do so;

to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional
or sectional diversities, to renounce practices derogatory to the
dignity of women,;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers and wild life and to have compassion for living
creatures;

to develop the scientific temper, humanism and the spirit of inquiry
and reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and
collective activity so that the nation constantly rises to higher levels
of endeavour and achievement;

who is a parent or guardian to provide opportunities for education
to his child or, as the case may be, ward between the age of six
and fourteen years.
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Dated 25.4.2016 has given approval to prescribe this textbook in its meeting held on
30.01.2020 and it has been decided to implement it from academic year 2020-21.

% BIOLOGY %

STANDARD TWELVE

Download DIKSHA App on your
smartphone. If you scan the Q.R.Code on
this page of your textbook, you will be able
to access full text and the audio-visual
. Lo study material relevant to each lesson
12G358 provided as teaching and learning aids.

2020

Maharashtra State Bureau of Textbook Production and
Curriculum Research, Pune.




f

First Edition :
2020
Reprint : 2021

p
© Maharashtra State Bureau of Textbook Production and

Curriculum Research, Pune - 411 004.

The Maharashtra State Bureau of Textbook Production
and Curriculum Research reserves all rights relating to
the book. No part of this book should be reproduced
without the written permission of the Director, Maharashtra
State  Bureau of Textbook Production and Curriculum

Research, ‘Balbharati’, Senapati Bapat Marg, Pune 411004.

\_
( N\
Committee: .
Hlustration and Cover
Dr. Chandrashekhar V. Murumkar, (Chairman) e W keinaric] S Rl
Dr. Vishnu K. Vaze (Convener) Typesetting
Dr. Vijay Damodar Ranade (Co-convener) DTP Section, Textbook Bureau, Pune
Dr. Avinash Ade, Member L
Dr. Prakash Lohar, Member P
Dr. Shriram Maruti Naikare, Member Co-ordination
Dr. Satinderjeet Kaur Sushil Kaul, Member Shri. Rajiv Arun Patole
Shri. Rajiv Arun Patole (Member Secretary) Special Ofﬁc;;? - Science Section
J L iology
r 2
Study Group: Paper
Dr. Sanjay Arun Prabhu 70 GSM Creamwove
Dr. Sucheta Mihir Waghaye Print Order
Dr. Sandhya Rajendra Pawale
Dr. Ravi Narayan Khade Printer
Dr. Nilima Milind Mulgund
Dr. Ravindra Kulkarni
Dr. Milind Manohar Shinkhede ( Production
Shri. Sandip Popatlal Chordiya Shri Sachchitanand Aphale
Shri. Pundalik Mallikarjun Sutar Chief Production Officer
Shri. Amey Prakash Edlabadkar Shri Liladhar Atram
Shri. Prashant Pandurang Shirke Production Officer
Smt. Priya Hemant Taware S
Smt. Varsha Anandrao Patil [ Publisher
Smt. Manjusha Suresh Kulkarni Shri Vivek Uttam Gosavi
Smt. Shubhangi Shankar Kapare Controller
Smt. Falguni Madlani Maharashtra State Textbook
Smt. Revati Sunil Inamdar Bureau, Prabhadevi,
| Smt. Shweta Dilip Thakur ) Mumbai - 400 025




LY
=077
ol A

.
)
Preamble

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a [
SOVEREIGN SOCIALIST SECULAR |
DEMOCRATIC REPUBLIC and to secure to !
all its citizens:

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith
and worship; ;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of
the individual and the unity and integrity of the
Nation; .

IN OUR CONSTITUENT ASSEMBLY this
twenty-sixth day of November, 1949, do HEREBY
ADOPT, ENACT AND GIVE TO OURSELVES
THIS CONSTITUTION.




NATIONAL ANTHEM

Jana-gana-mana-adhinayaka jaya hé
Bharata-bhagya-vidhata,

Panjaba-Sindhu-Gujarata-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
uchchala-jaladhi-taranga

Tava subha namé jage, tava subha asisa mage,
gahé tava jaya-gatha,

Jana-gana-mangala-dayaka jaya hé
Bharata-bhagya-vidhata,

Jaya hé, Jaya hé, Jaya hé,
Jaya jaya jaya, jaya hé.

PLEDGE

India is my country. All Indians
are my brothers and sisters.

Ilove my country, and I am proud
of its rich and varied heritage. I shall
always strive to be worthy of it.

I shall give my parents, teachers
and all elders respect, and treat
everyone with courtesy.

To my country and my people,
I pledge my devotion. In their
well-being and prosperity alone lies

my happiness.




[Preface ]

Dear Students,

We welcome you all to Std. XII. Now you are familiar to the subject of Biology as a separate
discipline in standard XI. You have already been acquainted with many concepts of Biological
Sciences from Standard six onwards, especially in the subject of General Science up to standard
Eight and Science and Technology for standard Nine and Ten.

This textbook aims to create awareness about the biological sciences specially Botany,
Zoology and allied aspects of biological sciences. The National Curriculum Framework (NCF)
was formulated in 2005, followed by the State Curriculum Framework (SCF) in 2010. Based on
the given these two frameworks, reconstruction of the curriculum and preparation of a revised
syllabus has been undertaken which will be introduced from the academic year 2019-20. The
textbook incorporating the revised syllabus has been prepared and designed by the Maharashtra
State Bureau of Textbook Production and Curriculum Research, (Balbharati), Pune.

The subject biology intends to give students understanding, and appreciation of the vast diversity
of living beings, their special adaptations to their environments and evolutionary relationships. No
compromise is made in any manner over the use of language in the Biology context, but at the
same time, the textbook is presented in a simple licid language. In addition, relevant diagrams,
graphs, tables used in the textbook will bring about more clarity in the understanding of various
terminologies and biological concepts. All the illustrations are in colour form. This will surely
enable students to understand various concepts of botany and zoology thoroughly and correlate this
with their day-to-day practical life. The new syllabus focuses on the conceptual principles of overall
life processes, its understanding, and application in day-to-day life and ability to solve different
upcoming problems and issues like inheritance and its significance, conservation; different diseases
and remedies, the application of technology, etc. The general teaching-learning objectives of the
revised syllabus are further determined based on the “principle of constructivism’ i.e. self-learning.

The curriculum and syllabus confirms to the maxims of teaching such as moving from
concrete to abstract, known to unknown and from part to whole. For the first time, in the syllabus
of biology various independent activities have been introduced. These activities will not only help
to understand the content knowledge but also provide scope for gaining relevant and additional
application based knowledge on your own efforts. Q. R. Code have been introduced for gaining the
additional information, abstracts of chapters and practice questions/ activities.

The efforts taken to prepare the textbook will not only enrich the meaningful learning experience
of the students, but also benefit other stakeholders such as teachers, parents as well as those aspiring
candidates preparing for the competitive examinations.

We look forward to a positive response from the teachers and students.
Our best wishes to all!

.
]
]ﬂ >
(Vivek Gosavi)
Pune Director
Date : 21 February 2020 Maharashtra State Bureau of Textbook
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- For Teachers -

Dear Teachers,

We are happy to introduce the revised
textbook of Biology for Std XII in continuation
of Std XI. This book is a sincere attempt to
follow the maxims of teaching as well as
develop a ‘constructive’ approach to enhance
the quality of learning and teaching as well.
The present day education demands for more
activity based, experimental and innovative
learning opportunities is the need of the hour.
The present curriculum has been restructured
so as to bridge the credibility gap that exists
between what is being taught and what students
learn from the experiences in the outside world.
Guidelines provided below will help to enrich
the teaching-learning process to achieve the
desired learning outcomes.

e To begin with, get familiar with the
textbook.

* Always teach with proper planning.

* The present book has been prepared for
constructive and activity-based teaching.

*  Teachers must skillfully plan and organize
the activities provided in each chapter to
develop interest as well as to stimulate the
thought process among the students.

* Use teaching aids as required for the proper
understanding of the subject.

e Use demonstration, discussion method for
teaching.

* Follow the order of the chapters strictly as
listed in the contents because the units are
introduced in a graded manner to facilitate
knowledge building.

* Facilitate peer learning as much as
possible by reorganizing the class structure
frequently.

* Teaching-learning interactions, processes
and participations of all students are very
essential and so is your active guidance.

e Ask questions based on previous
knowledge.

* Do not use the boxes titled ‘Do you
know?’ for evaluation. However, teachers
must ensure that students read this extra
information.

* Information provided in boxes with the
title ‘Can You Tell’, ‘Always Remember’
should be considered for evaluation.

* Exercise is given at the end of lesson.
In exercise different type of questions/
activities are given.

* Exercises provided after each unit
are prepared using different learning
parameters like observation, co-relation,
critical thinking, analytical reasoning etc.

* Evaluation pattern should be based on
the above mentioned parameters. Equal
weightage should be assigned to all the
topics. Use different combinations of
questions. Stereotype questions should be
avoided.

* ‘Can You Recall’ is the first main starting
point of lesson which helps for the
introduction of topic. This will also helpful
for students regarding understanding the
content of lesson.

* ‘Internet My Friend’ is given for collecting
extra important information related to topic.

* ‘Use Your Brain Power’ is used for the
application level questions in different
lessons.

* ‘Do Your Self’, ‘Find Out’, ‘Observe
and Discuss’ and ‘Try This’ are used for
activity based learning.

* ‘Know the Scientist’ is used for the
information of different scientist related to
concepts in lesson.

*  ‘Activity’is used in lesson and exercise for
better understanding and application of the
content which studied.

* Teacher should use their freedom to
acquaint the students with flora and fauna
of given region.

* Remember that mathematical and
statistical tools are also important to
understand biology

e List of abbreviations are provided
towards the end of the textbook for further
clarification.

* Use Q. R. Code given in the textbook.

Best wishes for a wonderful teaching
experience and fruitful welcome!




Competency Statements
Standard XII

Unit

After studying content in the textbook student will....

Unit1:
Reproduction

—
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Know the significance of reproduction in life of species.

Explain the difference between asexual and sexual reproduction in plants and
animals.

Recognize the importance of asexual and sexual reproduction in plants and
animals.

Compare and analyze different modes of asexual reproduction.

Know the reduction in the size of gametophytic generation.

Know the different adaptations in the flowers depending upon the agency to
accomplish pollination.

Describes mechanism of sexual reproduction.

Recognize, analyze and compare structural similarities, differences and
progressive evolutionary changes in reproduction in lower and higher plants
and animals.

Explain embryo development both in plants and animals.

Unit 2 :
Genetics and
Evolution
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10.
I1.

Explain the mechanism of inheritance and variation.

Elaborate the role of chromosome, its molecular basis of heredity.

Explain the laws of inheritance and further elaborate the reasons of variation.
Describe the basis of origin of life, geological time scale, evidences.

Explain, describe and compare different theories of evolution.

Explain the structure and functions of genetic material.

Use of genetics in studying patterns of sex determination in honey bees, birds
and human beings mentioning different genetic disorders.

Explain inheritance of sex linked characters in humans.

Define concept of genomics, applications of genetic engineering and gene
regulation.

Explain chromosomal theory of inheritance, linkage and crossing over.
Understand evidences for DNA as genetic material and genetic code.

Unit 3 :
Physiology
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. Explain the scientific reasons behind various physiological activities based on

relationship.

Understand the relationship between chemical reactions, structural organization
involved and its impact on organism.

Analyze and explain the experimental setup.

Draw diagrams and give comments on findings and observations.

Describe the contribution of different workers or scientists and its significance.
Understand and explain role of physiology in biology.

Explain and draw mechanisms of different physiological processess.

Explain importance, source and methods of absorption of water, water as 'elixir
of life".

Explain loss of excess water, significance of transpiration, transpiration as
'necessary evil'.

Define growth, types of growth, phases of growth, growth curves, growth rates.

. Explain minerals, their role, sources and methods of absorption.
12.
13.

Differentiate respiration and breathing.
Explain circulatory system.
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1. Explains correlation between diseases and health.
2. Identify and elaborate various types and effects of Addications.
3. Elaborate the role of microbes in food production.
4. Describes, compares, reviews different techniques developed for betterment of
life.
Unit 4 : 5. Understand applications of technology used to overcome problems in daily
Applied life.
Biology 6. Suggest remedial measures for improvement of social health.
7. Describe and suggest career opportunities in the fields of dairy, poultry and
other field.
8. Explain role of microbes in upcoming fields as Biocontrol agents, Sewage
treatment, Nanotechnology.
9. Elaborate the need of bio technology.
1. Explains the correlation, interaction and effect of environment on organisms.
oz 2. Understand and explain the relationship in ecosystem, role of energy flow.
Unit S : . . . _
3. Analyze, understand and explain environmental issues and their impact.
Ecology and : . . )
Envi ; 4. Contribute, plan and implement programs about conservation of environment.
nvironment | 5 - {jse information gathered to save biodiversity, find remedies to solve
environmental issues.
L’ g
Contents
Sr. No. Name of the lesson Page No.
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6. Plant Water Relation 119-133
To Plant Growth and Mineral Nutrition 134-152
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9. Control and Co-ordination 182-220
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DISCLAIMER Note : All attempts have been made to contact copy right/s (©) but we have not heard from them. We
will be pleased to acknowledge the copy right holder (s) in our next edition if we learn from them.
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