
1

FATIMA MATA NATIONAL COLLEGE
(AUTONOMOUS)

KOLLAM

B.SC BOTANY

2015 ADMISSION ONWARDS



2



3

OBJECTIVES OF THE PROGRAMME
The programme is designed in such a way that ensures proper 

understanding of Science and especially botanical science. The cur-
riculum and content are arranged systematically in order to provide a 
thorough understanding of various disciplines of botanical science, giv-
ing special emphasis on their traditional, fundamental, historical and 
social relevance.

The syllabi described hereafter are nicely planned to cater the 
needs of students at undergraduate level, and hope the contents will 
encourage the students to pursue their endeavors in botanical science 
and its applications. Sequencing of components in this syllabus will de-
velop the scientific attitude among the students. Various course com-
ponents may help the students to make a proper scientific vocabulary.

The curriculum has given more emphasis on the special theme 
‘Environment and Botanists’, which itself is introduced in order to de-
velop an environmental concern among the students, the real need of 
the hour. It has also given importance to knowledge on natural phene-
omena, manipulation of nature for the benefit of human beings and his 
desired species. 

The course offers Biotechnology as an open subject. It is intro-
duced for familiarizing the students the basic, fundamental and applied 
aspects of the subject that in turn will make revolutionary changes in 
the field of agriculture, biodiversity conservation and characterization, 
medicine, industry, and environment management. The basic facts of 
Bioinformatics are included for making the students aware of the role of 
Information Technology on Biology.

The practical works mentioned in the syllabi are designed to de-
velop skill in performing scientific experimentation, and also provide 
him a detailed awareness on the laboratory environment, laboratory 
materials and laboratory ethics. This will also provide the student a pre-
liminary experience in collection and interpretation of scientific data.

Field works are prescribed in the curriculum wherever necessary 
for getting the live experience to the students on various botanical mat-
ters. A research work is also suggested to perform, which will equip the 
students to take up serious assignments in Botanical Science in future.
The curriculum offers language courses and complementary courses 
like Chemistry and Zoology, in addition to the core courses on Botany. 
This is simply for the all round development of the students in commu-
nication and understanding Science in a holistic perspective.
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Table 1. General Structure of the 
First Degree Programme in Botany

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

1

15UEN111.1 Language Course I 5 - 4 3

25% 75% 16

15UML/HN/
FR111.1

Language Course II 4 - 3 3

15UEN121 Foundation Course I 4 - 2 3
15UBO141 Core Course I 2 2 3 3
15UCH131.2 Comple. Course I 

Chemistry
2 2 2 3

15UZO131.2 Comple. Course II 
Zoology

2 2 2 3

2

15UEN211.1 Language Course III 5 - 4 3

25% 75% 17

15UEN212.1 Language Course IV 4 - 3 3
15UML/HN/
FR211.1

Language Course V 4 - 3 3

15UBO221 Foundation Course II 2 2 3 3
15UCH231.2 Comple. Course III 

Chemistry
2 2 2 3

15UZO231.2 Comple. Course IV 
Zoology

2 2 2 3

3

15UEN311.1 Language Course VI 5 - 4 3

25% 75% 17

15UML/HN/
FR311.1

Language Course VII 5 - 4 3

15UBO341 Core Course II 3 2 3 3
15UCH331.2 Comple. Course V 

Chemistry
3 2 3 3

15UZO331.2 Comple. Course VI 
Zoology

3 2 3 3

4

15UEN411.1 Language Course 
VIII

5 - 4 3

25% 75% 25

15UML/HN/
FR411.1

Language Course IX 5 - 4 3

15UBO441 Core Course III 3 2 3 3
15UCH431.2 Comple. Course VII 

Chemistry
3 2 3 3

15UZO431.2 Comple. Course VIII 
Zoology

3 2 3 3

15UCH432.2 Comple IX Practical 
Chemistry

- (8)* 4 3

15UZO432.2 Comple X Practical 
Zoology

- (8)* 4 3
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5

15UBO541 Core Course IV 4 3 4 3

25% 75% 20
15UBO542 Core Course V 5 2 4 3
15UBO543 Core Course VI 4 2 3 3
15UBO544 Core Practical-1 VII - (4)* 3 3
15UBO545 Core Practical-2 VIII - (4)* 4 3
15UBO551 Open Course 3 - 2 3

6

15UBO641 Core Course IX 5 2 4 3

25% 75% 25
15UBO642 Core Course X 4 2 4 3
15UBO643 Core Course XI 4 2 4 3
15UBO644 Core Practical-3 XII - (5)* 3 3
15UBO645 Core Practical-4 XIII - (8)* 4 3
15UBO651 Elective Course 3 - 2 3
15UBO646 Project - 3 4 3

Total Credit 120
L= Lecture; P= Practical; ()* Practical hour already distributed in the 

semester concerned; ESE= End Semester Examination

Table 2. SEMESTER I

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

1

15UEN111.1 Listening and Speak-
ing Skills

5 - 4 3

25% 75% 16

15UML/HN/
FR111.1

Additional Language 
I

4 - 3 3

15UEN121 Foundation Course I 
- Writing on Contem-
porary Issues

4 - 2 3

15UBO141 Core Course I - An-
giosperm  Anatomy, 
Reproductive Botany 
& Palynology

2 2 3 3

15UCH131.2 Comple. Course I –
Theoretical Chem-
istry

2 2 2 3

15UZO131.2 Comple. Course 
II Zoology-Animal 
Diversity I

2 2 2 3
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Table 3. SEMESTER II

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

2

15UEN211.1 Reading skills 5 - 4 3

25% 75% 17

15UEN212.1 Mordern English 
Grammar & usage

4 - 3 3

15UML/HN/
FR 211.1

Additional
Language II

4 - 3 3

15UBO221 Foundation Course 
II - Methodology and 
Perspectives in Plant 
Science

2 2 3 3

15UCH231.2 Inorganic and 
bioinorganic Chem-
istry

2 2 2 3

15UZO231.2 Animal diversity II 2 2 2 3

Table 4. SEMESTER III

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

3

15UEN311.1 Writing and presen-
tation skills

5 - 4 3

25% 75% 17

15UML/HN/
FR 311.1

Additional Language 
III 

5 - 4 3

15UBO341 Core Course 
II - Microbiology, 
Phycology, Mycology, 
Lichenology & Plant 
Pathology

3 2 3 3

15UCH331.2 Physical and inor-
ganic chemistry

3 2 3 3

15UZO331.2 Functional Zoology 3 2 3 3
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Table 5. SEMESTER IV

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

4

15UEN411.1 Reading in Literature 5 - 4 3

25% 75% 25

15UML/HN/
FR 411.1

Additional Language 
IV

5 - 4 3

15UBO441 Core Course III 
- Bryology, Pteridol-
ogy, Gymnosperms 
& Paleobotany

3 2 3 3

15UCH431.2 Organic Chemistry 3 2 3 3
15UZO431.2 Applied Zoology 3 2 3 3
15UCH432.2 15UCH131.2, 

15UCH231.2, 
15UCH331.2 & 
15UCH431.2

- (8)* 4 3

15UZO432.2 15UZO131.2, 
15UZO231.2, 
15UZO331.2 & 
15UZO431.2

- (8)* 4 3
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Table 6. SEMESTER V

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

5

15UBO541 Core Course 
IV - Angiosperm 
Morphology, 
Systematic Botany, 
Economic Botany, 
Ethnobotany & 
Pharmacognosy

4 3 4 3

25% 75% 20

15UBO542 Core Course V - En-
vironmental Studies 
& Phytogeography

5 2 4 3

15UBO542 Core Course VI - 
Cell Biology, Genet-
ics & Evolutionary 
Biology

4 2 3 3

15UBO544 Core Practical - 1
(15UBO541&
15UBO221)

- (4)* 3 3

15UBO545 Core Practical - 2
(15UBO341 &
15UBO441)

- (4)* 4 3

15UBO551.1 Open Course - Hor-
ticulture

3 - 2 3
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Table 7. SEMESTER VI

Sem
No

Course
Code

Course Title

Instru-ctional
Hours/Week

Cre
dits

ESE
Dura-
tion

(Hrs.)

Evaluation
Total
Cred-

its

T P Inte-
rnal

ESE

6

15UBO641 Core Course IX - 
Plant Physiology & 
Biochemistry

5 2 4 3

25% 75% 25

15UBO642 Core Course X - 
Molecular Biology, 
General Informatics 
& Bioinformatics

4 2 4 3

15UBO643 Core Course XI - 
Plant Breeding, Hor-
ticulture & Research 
Methodology

4 2 4 3

15UBO644 Core Practical - 3 
(15UBO541 & 
15UBO542)

- (5)* 3 3

15UBO645 Core Practical - 4 
(15UBO 543, 
15UBO 641, 15UBO 
642 & 15UBO 643)

- (8)* 4 3

15UBO661.1 Elective Course - 
Biotechnology & 
Nanobiotechnology

3 - 2 3

15UBO646 Project - 3 4 3
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Table 8. Distribution of Contact Hours and Credits
(CORE, FOUNDATION & OPEN COURSES, PROJECT/

DISSERTATION)
Course
Code

Course
Title

Semester
I

Semester
II

Semester
III

Semester
IV

Semester
V

Semester
VI

Total

T P T P T P T P T P T P
15UBO

141
Angiosperm 
Anatomy, 
Reproductive 
Botany & 
Palynology

2 2 3 4 3

15UBO
221

Methodology & 
Perspectives in 
Plant Science

2 2 3 4 3

15UBO
341

Microbiology, 
Phycology, 
Mycology, Li-
chenology & 
Plant Pathology

3 2 3 5 3

15UBO
441

Bryology, 
Pteridology, 
Gymnosperms 
& Paleobotany

3 2 3 5 3

15UBO
541

Angiosperm 
Morphology, 
Systematic 
Botany, Eco-
nomic Botany, 
Ethnobotany & 
Pharmacognosy

4 3 4 7 4

15UBO
542

Environmental 
Studies & Phy-
togeography

5 2 4 7 4

15UBO
543

Cell Biology, 
Genetics & 
Evolutionary 
Biology

4 2 3 6 3

15UBO
544

Practical-I 
(15UBO141, 
15UBO 221)

2* 2* 4 3

15UBO
545

Practical-II 
(15UBO 341, 
15UBO 441)

2* 2* 4 4

15UBO
551

Horticulture 3 2 3 2

Co
nta

ct
Ho

urs

Co
nta

ct
Ho

urs

Co
nta

ct
Ho

urs

Co
nta

ct
Ho

urs

Co
nta

ct
Ho

urs

Co
nta

ct
Ho

urs

Co
nta

ct
Ho

urs

Cre
dit

s

Cre
dit

s

Cre
dit

s

Cre
dit

s

Cre
dit

s

Cre
dit

s

Cre
dit

s



11

15UBO
641

Plant 
Physiology & 
Biochemistry

5 2 4 7 4

15UBO
642

Molecular Biol-
ogy, General 
Informatics & 
Bioinformatics

4 2 4 6 4

15UBO
643

Plant Breeding, 
Horticulture 
& Research 
Methodology

4 2 4 6 4

15UBO
644

Practical-III 
(15UBO 541, 
15UBO 542)

5* 5 3

15UBO
645

Practical-IV 
(15UBO 543, 
15UBO 641, 
15UBO 642, 
15UBO 643)

8 8 4

15UBO 
661

Biotechnology 
& Nanobiotech-
nology

3 3 2

15UBO
646

Project Report, 
Tour Diary, 
Viva-Voce

2 3 5 4

L = Lecture; P = Practical; *Practical hour already distributed in the semester concerned
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Table 9. Scheme of Evaluation of Foundation Course II, 
Core Courses, Open Courses & Project

Sem Course
Code

Course Title Marks Dura-
tion 

of ESECE ESE
I 15UBO141 Angiosperm Anatomy, Reproductive 

Botany & Palynology
25 75 3 hrs

II 15UBO221 Methodology & Perspectives in Plant 
Science

25 75 3 hrs

III 15UBO341 Microbiology, Phycology, Mycology, 
Lichenology & Plant Pathology

25 75 3 hrs

IV 15UBO441 Bryology, Pteridology, Gymnosperms 
& Paleobotany

25 75 3 hrs

V

15UBO541 Angiosperm Morphology, Systematic 
Botany, Economic Botany, Ethno-
botany & Pharmacognosy

25 75 3 hrs

15UBO542 Environmental Studies & Phytogeog-
raphy

25 75 3 hrs

15UBO543 Cell Biology, Genetics & Evolutionary 
Biology

25 75 3 hrs

15UBO544 Practical-I (15UBO141, 15UBO221) 25 75 3 hrs
15UBO545 Practical-II (15UBO341, 15UBO441) 25 75 3 hrs
15UBO551 Horticulture 25 75 3 hrs

VI

15UBO641 Plant Physiology & Biochemistry 25 75 3 hrs
15UBO642 Molecular Biology, General Informat-

ics & Bioinformatics
25 75 3 hrs

15UBO643 Plant Breeding, Horticulture & Re-
search Methodology

25 75 3 hrs

15UBO644 Practical-III (15UBO541, 15UBO542) 25 75 3 hrs
15UBO645 Practical-IV (15UBO543, 15UBO641, 

15UBO642, 15UBO643)
25 75 3 hrs

15UBO661 Biotechnology & Nanobiotechnology 25 75 3 hrs
15UBO646 Project Report, Tour Diary, Viva-Voce 25t 75 3 hrs
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END SEMESTER ASSESSMENT (ESA) 
The college shall conduct the external examinations for all se-

mesters. There will not be any supplementary exams. The practical 
examinations for Core courses shall be conducted after 4th, 5th and 
6th semesters and Complementary courses at the end of 4th semester 
according to the common calendar and questions set up by the college. 
The Board of Examiners constituted by the college will have the right 
to make necessary changes in the pattern of practical examination as 
and when needed.

ELIGIBILITY TO APPEAR FOR PRACTICAL EXAMINATION 
Submission of the following 

•Certified and bonafide practical record 

•Certified herbarium sheets 

•Certified field work 

•Certified tour report 

•Project report/Dissertation (certified and bonafide)

PROJECT 
Project work/Dissertation is compulsory. It can be carried out ei-

ther individually or by a group not exceeding 15 students. The topics 
shall either be allotted by the supervising teacher or be selected by 
the student in consultation with the supervising teacher. The project 
report/dissertation duly attested by the Supervising teacher and Certi-
fied by the Head of the Department, has to be submitted on the day of 
examination of Practical - III (Core). The project shall be evaluated by 
an external examiner. The project report/ Dissertation (not less than 40 
pages) shall be prepared as per the format given below. 
1. Title page /Front page (Certified by the HOD) 
2. Declaration by the candidate 
3. Certificate attested by the Supervising teacher 
4. Acknowledgement, if any 
5. Table of contents 
6. Abbreviation, if any 
7. Introduction & Review of Literature 
8. Material and Methods 
9. Results and Discussion (Not less than 10 pages) 
10. Summary and Conclusion 
11. References 
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Tables, Graphs, Photographs etc. can be used to present the data. Top-
ics selected once should not be repeated.

STUDY TOUR 

• Field trip to a place of plant diversity within or outside Kerala with a 
minimum duration of 3 days is compulsory. (Field trips are to be con-
ducted for three days either as continuous or one day trips). 

• A brief report of the trip has to be submitted.

CORE COURSES
Sem Course

Code
Course Title Marks Dura-

tion 
of ESECE ESE

I 15UBO141 Angiosperm Anatomy, Reproductive 
Botany & Palynology

25 75 3 hrs

II 15UBO221 Methodology & Perspectives in Plant 
Science

25 75 3 hrs

III 15UBO341 Microbiology, Phycology, Mycology, 
Lichenology & Plant Pathology

25 75 3 hrs

IV 15UBO441 Bryology, Pteridology, Gymnosperms 
& Paleobotany

25 75 3 hrs

V

15UBO541 Angiosperm Morphology, Systematic 
Botany, Economic Botany, Ethno-
botany & Pharmacognosy

25 75 3 hrs

15UBO542 Environmental Studies & Phytogeog-
raphy

25 75 3 hrs

15UBO543 Cell Biology, Genetics & Evolutionary 
Biology

25 75 3 hrs

15UBO544 Practical-I (15UBO141, 15UBO221) 25 75 3 hrs
15UBO545 Practical-II (15UBO341, 15UBO441) 25 75 3 hrs
15UBO551 Horticulture 25 75 3 hrs
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VI

15UBO641 Plant Physiology & Biochemistry 25 75 3 hrs
15UBO642 Molecular Biology, General Informat-

ics & Bioinformatics
25 75 3 hrs

15UBO643 Plant Breeding, Horticulture & Re-
search Methodology

25 75 3 hrs

15UBO644 Practical-III (15UBO541, 15UBO542) 25 75 3 hrs
15UBO645 Practical-IV (15UBO543, 15UBO641, 

15UBO642, 15UBO643)
25 75 3 hrs

15UBO661 Biotechnology & Nanobiotechnology 25 75 3 hrs
15UBO646 Project Report, Tour Diary, Viva-Voce 20 75 3 hrs

No Course shall carry more than 4 Credits. 

ATTENDANCE (Maximum 5 Marks)
Students who secure a minimum of 75% attendance in theaggregate 
for all the Courses of a semester taken together alone will be allowed 
to register for End Semester Evaluation. Others have to repeat the se-
mester along with the next batch, unless they could make up the short-
age of attendance through condonation. However the award of Grade 
for attendance in CE shall be made course-wise. Condonation of short-
age of attendance to a maximum of 10 days in a semester subject to a 
maximum of two times during the whole period of a Degree Programme 
shall be granted by the University on valid grounds. This condonation 
shall not be considered for awarding marks for CE. Benefits of attend-
ance for a maximum of 10 days in a semester shall be granted to stu-
dents who participate/attend University Union activities, meetings of the 
University Bodies and Extra Curricular Activities, on production of par-
ticipation/attendance certificate by the University Authorities/Principals 
as the case may be. But in such cases, condonation will be considered 
for award of marks for CE.
The allotment of marks for attendance shall be as follows:
 Attendance less than 75% 1 Mark
 75% & less than 80% 2 Marks
 80% & less than 85% 3 Marks
 85% & less than 90% 4 Marks
 90% & above 5 Marks
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ASSIGNMENTS OR SEMINARS: (Max. marks 5)
Each student shall be required to do one assignment or one 

seminar for each Course. Valued assignments shall be returned to the 
students. The seminars shall be organized by the teacher/teachers in 
charge of CE and the same shall be assessed by a group of teachers 
including the teacher/ teachers in charge of that Course. Assignments/
Seminars shall be evaluated on the basis of their quality. The teacher 
shall define the expected quality of an assignment in terms of structure, 
content, presentation etc. and inform the same to the students. Due 
weight shall be given for punctuality in submission. Seminar shall be 
similarly evaluated in terms of structure, content, presentation, interac-
tion etc.

TESTS: (Max. marks 15)
For each Course there shall be two (average of two) tests dur-

ing a semester. Valued answer scripts shall be made available to the 
students for perusal within 10 working days from the date of the test.

END SEMESTER EVALUATION (ESE):
End Semester Evaluation of all the Courses in all the semesters 

shall be conducted. The results of the ESE, which shall not exceed 45 
days from the last day of the examination.

PROJECT/DISSERTATION WORK:
For each First Degree Programme there shall be a Project/Dis-

sertation Work. The Project/Dissertation work can be done either indi-
vidually or by a group. However, Viva-Voce based on the Project/Dis-
sertation work shall be conducted individually.
A statement testifying the participation of the students shall be forward-
ed to the Controller of Examinations along with the statement of CE 
results of the 4th semester.

GRADING SYSTEM
Both CE and ESE will be carried out using Indirect Grading system on 
a 7-point scale.
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CONSOLIDATION OF GRADES
The maximum mark for a Course (ESE theory) is 75. The duration of 
ESE is 3hours.
The marks of CE shall be consolidated by adding the marks of Attend-
ance, Assignment/ Seminar and Test paper respectively for a particular 
Course.
Distribution of marks in Continuous Assessment
Test 15
Assignments/ Seminars 5
Attendance 5
TOTAL 25
Total marks for the ESE of Practical is 80.The components of ESE of 
Practical have to be set by the Chairmen, Boards of Studies, concerned.
The marks for the components of Practical for Continuous Evaluation 
shall be as shown below.

Distribution of marks in Continuous Assessment
Test 10
Assignments/ Seminars 5
Attendance 5
Performance, punctuality and skill 5
TOTAL 25
The marks of a Course are consolidated by combining the marks of 
ESE and. CE (75+25).
A minimum of 40% marks (E Grade )is required for passing a Course 
with a separate minimum of 40%(E Grade) for Continuous Evaluation 
and End Semester Evaluation.

Overall Grade in a Programme
Percentage of marks CCPA Letter Grade
90 and above > or = 9 A+ outstanding
80 to < 90 8 to < 9 A Excellent
70 to < 80 7 to < 8 B Very Good
60 to < 70 6 to < 7 C Good
50 to < 60 5 to < 6 D Satisfactory
40 to < 50 4 to < 5 E Adequate
Below 40 < 4 F Failure
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The Marks of the Courses taken over and above the minimum pre-
scribed Credits, shall not be counted for computing CCPA.
For the successful completion of a Programme and award of the De-
gree, a student must pass all Courses satisfying the minimum Credit 
requirement and must score a minimum CCPA of 4.00 or an overall 
grade of E

Pattern of Questions
Question Type Total 

Number 
of Ques-
tions

Number 
of Ques-
tion to be 
answered

Marks 
for each 
Questions

Total
Marks

Very short answer type (One word to 
Maximum of 2 sentences)

10 10 1 10

Short answer (Not to exceed one 
paragraph)

11 7 2 14

Short essay (Not to exceed 120 
words)

5 3 7 21

Long essay 4 2 15 30
Total 30 22 75

Promotion to Higher Semesters:
Students who complete the semester by securing the minimum re-
quired attendance and who register for the EndSemester Evaluation 
conducted by the University of each semester alone shall be promoted 
to the next higher semester.

Re-appearance of Failed Students:
“Students who fail shall have to reappear for the ESE of the same along 
with the next regular batch of students.” Candidates who fail to score 
‘E’ grade in the ESE in any of the Course/Courses have to reappear 
for the ESE of the Course /Courses concerned with next regular batch 
of students. The number of chances or such appearances is limited 
to 5 and the same have to be done within a period of 12 continuous 
semesters including the semester in which they have first appeared.
No student shall be eligible for the award of the Degree unless he/she 
has successfully completed a Programme of not less than 6 semesters 
duration and secured at least 120 Credits (excluding Credits for Social 
Service/Extension Activities) as prescribed by the Regulations.
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The minimum pass requirement UG degree courses from the aca-
demic year 2015-16 onwards shall be - 
• A minimum of 40% marks (E grade) is required for passing a course 

with a separate minimum of 40% (10 out of 25) for CE and 40% (30 
out of 75) for ESE.

• For the successful completion of a semester, a student has to score 
a minimum SCPA of 4.00 (E Grade). However, a student is permitted 
to move to the next semester irrespective of his /her SCPA.

• For the successful completion of a Programme and award of the De-
gree, a student must pass all Courses satisfying the minimum Credit 
requirement and must score a minimum CCPA of 4.00 or an overall 
grade of E.
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SEMESTER I

Language Course I
15UEN111.1: LISTENING AND SPEAKING SKILLS

No. of credits: 4 
No. of instructional hours per week: 5 (Total 90 hrs.) 

AIMS
1. To familiarize students with English sounds and phonemic symbols. 
2. To enhance their ability in listening and speaking. 

OBJECTIVES
On completion of the course, the students should be able to
1. listen to lectures, public announcements and news on TV and radio. 
2. engage in telephonic conversation. 
3. communicate effectively and accurately in English. 
4. use spoken language for various purposes.  

COURSE OUTLINE
Module 1 
Pronounciation-Phonemic symbols - consonants - vowels - syllables - 
word stress - strong and weak forms. 

Module 2 
Listening Skills - difference between listening and hearing - active lis-
tening -barriers to listening - academic listening - listening for details - 
listening and note-taking - listening to talks and descriptions - listening 
to announcements - listening to news programmes.

Module 3 
Speaking Skills - interactive nature of communication - importance of 
context - formal and informal - set expressions in different situations 
-greeting - introducing - making requests - asking for / giving permission 
- giving instructions and directions - agreeing / disagreeing - seeking 
and giving advice - inviting and apologizing - telephonic skills - conver-
sational manners. 
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Module 4 
Dialogue Practice 
(Students should be given ample practice in dialogue, using core and 
supplementary materials.)

COURSE MATERIAL
Modules 1 - 3 
Core reading: Listening and Speaking, Cambridge University Press, 
India Pvt Ltd, 2010

Further reading: 
1. Marks, Jonathan. English Pronunciation in Use. New Delhi: CUP, 

2007. 
2. Lynch, Tony. Study Listening. New Delhi:CUP, 2008. 
3. Kenneth, Anderson, Tony Lynch, Joan MacLean. Study Speaking. 

New Delhi: CUP, 2008. 

Module 4: 
Core reading: Dramatic Moments: A Book of One Act Plays. Orient 
Black Swan, 2013.
The following One-act plays are prescribed: 
1. Saki - The Death Trap 
2. Philip Moeller - Helena’s Husband 
3. Serafin and Joaquin Alvarez Quinters - Sunny Morning: A Comedy 

of Madrid 
4. Margaret Wood - Day of Atonement

Reference: 
Jones, Daniel. English Pronouncing Dictionary 17th Edition. New Delhi: 
CUP, 2009.
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Language Course II (Additional Language I)
15UML111.1: ae-bmf Ihn-X

No. of credits: 3 
No. of instructional hours per week: 4
]pkvXIw : Imhy-]Yw

(tIm-tfPv {]kn-≤o-I-c-Ww)

]T-t\m-t±iyw :	 ae-bmf	Ihn-X-sb	kw_-‘n®v	kmam\y⁄m\w	\¬IpI.

	 	 ]Tn-Xm-°-fn¬	Imhy-`n-cpNn	hf¿Øp-I.	Bkzm-Z-\-Øn\pw

	 	 hni-I-e-Øn\pw	k÷-cm-°p-I.

]mTy-]-≤Xn  :	

samUyqƒ H∂v (18 aWn-°q¿)

1.		sNdp-t»cn	 ˛	 thWp-Km\w

	 	 	 (cm-K-ß-tfmtcmt∂	 tKmIp-e-\m-b-I≥...	

	 	 	 apX¬	Ah-km\w	hsc)

2.		Fgp-Ø-—≥	 ˛	 ]m¿∞-km-c-Yo-h¿Æ\

3.		hS-°≥	]m´v	 ˛	 DÆn-bm¿®-bpsS	At]£

4.		Ipam-c-\m-im≥	 ˛	 IcpW	(B-ZysØ	100	hcn)

samUyqƒ  c≠v (18 aWn-°q¿)

5.		]n.-Ip-™n-cm-a≥	\mb¿	 ˛	 sImSpØp	apSn™	amhv

6.		Nß-ºpg	 ˛	 ca-W≥	(cwKw	˛	5	apgp-h≥)

7.		sshtem-∏n-ffn	 ˛	 IrjvWm-jvSan

8.		CS-t»cn	 ˛	 IdpØ	sN´n-®n-Iƒ

samUyqƒ  aq∂v (18 aWn-°q¿)

9.		hb-em¿		 ˛	 cmh-W-]p{Xn

10.		H.-F≥.hn	 ˛	 ]mtYbw

11.		kpK-X-Ip-amcn	 ˛	 Xpem-h¿j∏®

12.		Aø-∏-∏-Wn-°¿	 ˛	 ]I-ep-Iƒ	cm{Xn-Iƒ

samUyqƒ  \mev (18 aWn-°q¿)

13.		IS-Ω\n´	cma-Ir-jvW≥	 ˛	 IS-Ω-\n´

14.		_me-N-{µ≥	Npf-fn-°mSv	 ˛	 Kk¬

15.		]n.-]n.	cma-N-{µ≥	 ˛	 sset{_-dn-b≥	acn-®-Xn¬∏ns∂

16.		d^o°v	Al-ΩZv	 ˛	 tXmcm-ag
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17.		Fkv.	tPmk^v	 ˛	 s]ß-fpsS	ss__nƒ

18.		hn.-Fw.	KncnP	 ˛	 Poh-Pew

klm-b-I-{K-Ÿ-ßƒ  

1.	 B[p-\nI	kmlnXy	Ncn{Xw		

	 {]ÿm\ß-fn-eqsS	 ˛	 tUm.-sI.-Fw.-tPm¿÷v	(F-Un-‰¿)

2.	 ssIc-fn-bpsS	IY	 ˛	 F≥.	-Ir-jvW-]n-ff

3.	 ae-bmf	Ihn-Xm-km-lnXy	Ncn{Xw	 ˛	 tUm.Fw.	eoem-hXn

4.	 Ihnbpw	Ihn-Xbpw	c≠mw	hmepw	 ˛	 ]n.-\m-cm-b-W-°p-dp∏v

5.	 Ihn-b-cßv	 ˛	 sI.Fkv.	\mcm-b-W-]n-ff

6.	 Ipam-cm-\m-ims‚	Imhy{]]©w	 ˛	 ae-bmfhn`mKw,	

	 	 	 tIcf	k¿∆-I-em-ime

7.	 JWvU-Imhy	{]ÿm\w	 ˛	 Fw.-hn.	]Wn-°¿

8.	 Nß-ºpg	IrjvW-]n-ff	 ˛	 F≥.-ap-Ip-µ≥

9.	 Nß-ºpg	IrjvW-]n-ff		

	 \£-{X-ß-fpsS	kvt\l	`mP\w	 ˛	 Fw.-sI.-km\p

10.	 Ipam-c-\m-ims‚	cN-\m-in¬∏w	 ˛	 Fw.-Fw.	_jo¿

11.	 Imev]-\n-IX	 ˛	 lrZ-b-Ip-amcn

12.	 B[p-\nI	ae-bm-f-km-lnXyw	 ˛	 ]n.-sI.	]c-ta-iz-c≥	\mb¿

13.	 CS-t»-cn-°-hnX	 ˛	 taeØp	N{µ-ti-J-c≥

14.	 knw_-enkw	ae-bm-f-I-hn-X-bn¬	 ˛	 tUm.-sI.-Fw.	thWp-tKm-]m¬

15.	 B[p-\n-IX	ae-bmfIhn-X-bn¬	 ˛	 tUm.-F≥.-A-P-b-Ip-am¿

16.			tIc-f-I-hn-X-bnse	Ienbpw	Nncnbpw	̨ 	 {]k-cm-P≥

17.	 DØ-cm-[p-\n-IX	 ˛	 _n.-D-Æn-Ir-jvW≥

18.	 ae-bm-f-I-hn-Xm]T-\-ßƒ	 ˛	 k®n-Zm-\-µ≥

19.	 ae-bm-f-I-hn-X-bnse	

	 Db¿-∂in-c-�p-Iƒ	 ˛	 tUm.-Fw.-F≥.	cmP≥

20.	 IS-Ω-\n-´bnse	Ihn	 ˛	 tUm.-sI.-F-kv.-c-hn-Ip-am¿

21.	 ZenXv	]T\w	kzXzw,-kw-kvImcw	

	 kmlnXyw		 ˛	 tUm.	{]Zo-]≥	]mºn-cn-°p∂v

22.	 B[p-\nI	ae-bmf	Ihn-X-bnse	

	 kv{Xo]£-k-ao-]-\-ßƒ	 ˛	 tUm.-]n.-KoX

23.	 ]mT-ßƒ	]T-\-ßƒ	 ˛	 k®n-Zm-\-µ≥

24.	 Ihn-X-hm-b-\bpw	{]Xn-I-c-Whpw	 ˛	 F≥.-cm-P≥

25.		Ihn-X-bnse	]pXp-h-gn-Iƒ	 ˛	 s\√n-°¬	apc-fo-[-c≥
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Language Course II (Additional Language I)
15UHN111.1: PROSE AND GRAMMAR

No. of credits: 3 
No. of instructional hours per week: 4

AIMS: 

The aim of the course is to sensitize the students to the aesthetic and 
cultural aspects of literary appreciation and analysis. To introduce Mod-
ern Hindi prose to the students and to understand the cultural, social 
and moral values of modern Hindi prose. To understand the theory and 
practice of Hindi Grammar.

Module I
Prose (Prescribe a prose collection)

Module 2
Grammar
Parts of speech – varna – Noun – Lingavachan, karak – Pronoun – Ad-
jective – Verb – Tense, voice Grammar Practice – Sentence Correction 
– Change of Tense – ‘Ne’ rule.
Prescribed Textbooks
1. Pose (Detailed) - Gadya Prabha Edited by Dr. Alok Gupt
   Published by Rajpal and sons Kasmiri 

  Gate, Delhi-6.

Lessons to be studied
1. Tyagamoorthy Nirala - Sivapoojan Sahay
2. Bharatheey Sanskriti - Rajendra Prasad
3. Holi aur Onam - Dr. N.E.V. Iyer
4. Ve Bahaduri se Bike - Harisankar Parsay
5. Sukh - Kaseenath Singh
6. Nadiya gahari naav purani - Amritlal Vegad
2. Grammar - Vyavaharik Hindi Vyakaran
   By Dr. H. Parameswaran
   Radhakrishna Prakasan, Delhi
Topics to be studied
Varna, Sangya - Ling-vachan-karak, Sarvanam, Visheshan, kriya – kaal 
– kaal ke prakar – ne prathyay and vachya only.



25

Language Course II (Additional Language I)
15UFR111.1: Communication skills in French

No. of credits: 3 
No. of instructional hours per week: 4

AIMS: 
 The aim of the course is to emphasis on conversational French and 
to develop the communication skills of the students. 

OBJECTIVES:
« To familiarise the students with a modern foreign language.
« To familiarise the students with the sounds of French.
« To encourage students to use French for basic communication in 

everyday situation.
« To acquaint students with the basics of writing simple sentences and 

short compositions.

SYLLABUS:
NAME OF TEXT: CONNEXIONS – Niveau 1 By Régine Mérieux and  

     Yves Loiseau
Publisher : Didier
Module 1 : Parler de soi
Unit 1 : Bonjour !
Unit 2 : Rencontres
Unit 3 : 100% questions
Reference books :
1. Le Nouveau Sans Frontières Vol I by Philippe Dominique
2. Panorama Vol I by Jacky Girardet
3. Cours de langue et de civilisation française Vol I (Mauger Bleu)
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Foundation Course I
15UEN121: WRITINGS ON CONTEMPORARY ISSUES

No. of credits: 2 
No. of instructional hours per week: 4 (Total 72 hrs)

AIMS 
1. To sensitize students to the major issues in the society and the world. 
2. To encourage them to read literary pieces critically. 

OBJECTIVES 
On completion of the course, the students should be able to 
1. have an overall understanding of some of the major issues in the 

contemporary world. 
2. respond empathetically to the issues of the society. 
3. read literary texts critically. 

COURSE OUTLINE
Module I: Globalization and its Consequences 
Essays: (1) “The Globalized World” – Avinash Jha. 
  (2) “Globalization and Education: Third World Experience” –  

       Amit Bhaduri. 
Poem: “Unending Love” - Rabindranath Tagore 

Module II: Environmental Issues 
Essay: “Forests and Settlements” - RomilaThapar
Poems:  (1) “God’s Grandeur” - G.M.Hopkins
  (2) “The World is too Much with Us” – Wordsworth

Module III: Human Rights 
Essay: “Thinking about Human Rights” - Manisha Priyam, Krishna  

 Menon & Madhulika Banerjee
Poem:  “London” - William Blake 
Fiction: Untouchable [an extract] – Mulk Raj Anand
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Module IV: The Gender Question 
Essays: “Gender, Culture and History” – Manisha Priyam, Krishna  

 Menon & Madhulika Banerjee
Fiction: “The Elder Sister” – M. T. Vasudevan Nair 

COURSE MATERIAL
Modules 1 - 4 
Core reading: Meeting the World: Writings on Contemporary Issues. 
Pearson, 2013.

Core Course I
15UBO141: ANGIOSPERM ANATOMY, 

REPRODUCTIVE BOTANY AND PALYNOLOGY

No. of credits: 3
No. of instructional hours per week: 4

ANGIOSPERM ANATOMY     22 hrs
1.  Objective and scope of plant anatomy 
2.  Cell wall organization - Gross structure - Primary and secondary wall 

pits – plasmodesmata-microscopic and sub microscopic structures 
– Extra cell wall material. Non living inclusions of the cell – Reserve 
food - secretary products, by products.

3.  Tissues – Meristems, Definition, Classification based on origin, posi-
tion, growth patterns, functions. 

4.  Apical meristems & theories on apical organization - Apical cell theory, 
Histogen theory, Tunica -Corpus theory. Organization of root apex in 
dicots & monocots.

5.  Permanent tissues – Definition, classification - simple, complex and 
secretory. 

6.  Tissue systems – Epidermal tissue systems-stomata, structure and 
functions, Ground tissue systems & vascular tissue systems. Differ-
ent types of vascular arrangements 
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7.  Primary structure – Root, stem and leaf [Dicot & Monocot]. 
8.  Secondary growth - Root and stem- cambium (structure and function) 

annual rings, heart wood and sap wood, tyloses, ring porous wood 
and diffuse porous wood, periderm formation, phellum, phellogen 
and phelloderm ; lenticels 

9.  Anomalous secondary growth – Boerhaavia, Bignonia, Dracaena. 

Practical       27 hrs
1.  Non living inclusions - Cystolith, Raphide, Sphaero-raphide, 

Aleurone grains. 
2. Starch grains (Eccentric, concentric, compound) 
3. Simple permanent tissue – Parenchyma, Chlorenchyma, Aerenchyma, 

Collenchyma and Sclerenchyma 
4. Primary structure – Dicot stem: Hydrocotyle, Eupatorium. 
5. Monocot stem: Grass and Asparagus. 
6. Dicot root: Pea and Limnanthemum 
7. Monocot root: Colocasia or any monocot root. 
8. Secondary structure - Stem [Normal type]- Vernonia 
9. Secondary structure - Root [Normal type]- Tinospora, Ficus, Carica 

papaya, or any normal type 
10. Epidermal structures –Stomata. 
11. Anomalous secondary thickening – Boerhaavia, Dracaena, Bignonia 

REPRODUCTIVE BOTANY & PALYNOLOGY   14 hrs
1. Introduction to angiosperm embryology with special reference to 

Indian embryologists. 
2. Micro sporogenesis - structure and functions of wall layers. 
3. Development of male gametophyte - Dehiscence of anther. 
4. Megasporogenesis - Development of female gametophyte - Embryo 

sac - Development and types - Monosporic – Polygonum type, Bisporic 
- Allium type, Tetrasporic – Adoxa type. 

5. Pollination - Fertilization - Barriers of fertilization - Germination of pol-
len grains – Double fertilization. 
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6. Structure of Embryo- Dicot [Capsella], Monocot [Sagittaria] & En-
dosperm types. 

7. Palynology: Pollen structure, pollen morphology, pollen allergy, Eco-
nomic and Taxonomic importance 

Practical       09 hrs 
Students should be familiar with the structure of anther and embryo 
(Permanent slides can be used) 

REFERENCES 
1. Bhojwani, S. S. and Bhatnagar S.P. 2000. The Embryology of Angio-

sperms (4th Ed.). Vikas Publishing House, Delhi. 
2. Coutler E.G. 1969. Plant Anatomy – Part I Cells and Tissues. Edward 

Arnold, London. 
3. Esau K. 1965. Plant Anatomy. Wiley Eastern, NewYork.
4. Fahn A. 1985. Plant Anatomy. Pergamon Press, Oxford.
5. Pandey, B.P. 1997. Plant Anatomy. S.Chand and co. New Delhi
6.  Vashista .P.C.1984. Plant Anatomy. Pradeep Publications, Jalandhar
7. Maheswari, P. 1971. An Introduction to Embryology of Angiosperms. 

McGraw Hill Book Co., London. 
8. Nair P.K.K. 1970. Pollen Morphology of Angiosperms, A Historical 

and Phylogenic Study. Scholar Publishing House, Lucknow, Vikas 
Publishing House, Delhi. 

Complementary Course I
15UCH131.2: Theoretical Chemistry

No. of credits: 2
No. of instructional hours per week: 4

Module I – Atomic Structure (9 hrs)
Atomic spectrum of hydrogen - different series, Rydberg equation, Bohr 
theory – postulates – statement of Bohr energy equation – derivation 
of spectral frequency from Bohr equation. Schrodinger wave equation 
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(mention only, no derivation), concept of orbitals, the four quantum 
numbers and their significances.Orbitalwise electron configuration, en-
ergy sequence rule – Pauli’s principle, Hund’s rule, Stability of filled and 
half filled orbitals.Electronic configuration of lanthanides and actinides, 
Lanthanide contraction.

Module II – Chemical Bonding (9 hrs)
Energetics of bond formation – Born-Haber cycle. Hybridisation and 
structure of molecules – sp, sp2, sp3, dsp2, dsp3, sp3d2 and sp3d3 hybridi-
sation with examples. 
Explanation of bond angle in water and ammonia.VSEPR theory with 
regular and irregular geometry –. Hydrogen bond – inter and intra molecu-
lar – its consequences on boiling point – volatility and solubility.  Partial 
covalent character of the ionic bond – Fajan’s Rules.A brief review of 
molecular orbital approach – LCAO method – bond order, bond distance 
and stability of O2, O2

2+, O2
2-, NO, NO+, CO and HF.

Module III – Analytical Principles (9 hrs)
Principles of volumetric analysis – primary standard – standard solutions 
normality and molarity, theory of acid-base titrations, permagnometric and 
dichrometric titrations, iodometry and complexometric titrations. Theory of 
acid-base indicator – redox indicators.Principles of colorimetric titration.

Module IV – Organometallics (9 hrs)
Definition and classification, Organo metallic compounds of Mg, Sn, Li, 
Hg, Fe and their synthesis, applications.  Biological and environmental 
aspects of organic compounds – Organometallic compounds in medi-
cines – organomercury, organoboron, organosilicon and organo arsenic 
compounds – outline of preparation and uses. Antitumour drugs, silylated 
derivatives of bioactive organic compounds in agriculture and horticulture. 
Environmental aspects of Organometallic compounds.

Reference:
1. Atomic structure and chemical bonding with introduction to molecular 

spectroscopy – Manas Chanda
2. Concise Inorganic Chemistry – J.D. Lee
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3. Environmental Chemistry A. K. De
4. Modern Inorganic Chemistry A.D. Madan
5.Co-ordination Chemistry – Bosolo and Johns
6.Chemistry of Organometallics – Rochoco.
 

Complementary Course II
15UZO131.2: Animal Diversity I

No. of credits: 2
No. of instructional hours per week: 4

Aim of the Course
To inculcate in the student a love and understanding of the fascinating 
world of invertebrates
Objectives of the course
• Impart to the student a concrete idea of the evolution, hierarchy and 

classification of invertebrate phyla

• Understanding the basics of systematics by learning the diagnostic 
and general characters of various groups

• Getting an overview of typical examples in each phyla

• To study the economic importance of invertebrates with the special 
reference to insect pests

Module I             5 hrs
Introduction: Classification of organisms- two kingdom system, three 
kingdom system, four kingdom system, five kingdom system. Kingdom 
Protista- general features and classification: Phylum Dinoflagellataeg. 
Noctiluca ,Phylum Parabasaliaeg. Trichonympha, PhylumCiliophoraeg.
Paramecium. Phylum Rhizopodaeg.Entamoeba – life history
Module II  5hrs
Kingdom Animalia : Salient features, levels of organization- cellular, 
tissue, organ and organ system. Branches- Mesozoa, Parazoa and 
Eumetazoa-radiata and bilateria- Protostomia and Deuterostomia; 
acoelomata, pseudo coelomata and eucoelomata- schizocoela and 
enterocoela; body segmentation- metamerism and pseudometamerism.
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Phylum Porifera: general characters (self study), classification up to 
classes- Class Calcarea
eg. Sycon, Class Hexactinellidaeg.Euplectella, Class. Desmospongi-
aeeg.Spongilla.
Phylum Cnidaria: general Characters (self study), classification up to 
classes, Class Hydrozoaeg. Obelia, Physalia, Class Scyphozoaeg. Au-
relia (mention larval stage), class Anthozoaeg. Sea anemone

Module III 10 hrs
Phylum Platyhelminthes: general characters (self study), classification 
up to classes- ClassTurbellariaeg. Bipalium, Class Cestodaeg.TaeniaSo-
lium, Class Trematoda e.g. Fasciola.
Phylum Nematoda: general characters (self study), classification up to 
classes- ClassSecernentea (Phasmida) eg. Ascaris, Class Adenophorea 
(Aphasmida) eg.Trichinella.Human nematode parasites.
Phylum Annelida : general characters (self study), classification up 
to classes- ClassPolychaetaeg. Neries(mention parapodium, hetero-
nereis),- Class Oligochaetaeg. earthworm(mention vermiculture),Class 
Hirudineaeg. Hirudinaria.
Phylum Mollusca: General characters (self study), classification up to 
classes- ClassAplacohophora-         eg. Neomenia, Class Monoplacoph-
ora e.g. Neopilina, Class Bivalviaeg.Pearloyster, Class Gastropodaeg.
Pila,ClassCephalopodaeg. Sepia , class Scaphopodaeg.Dentalium.
Economic importance of molluscs.
Phylum Onychophora : General characters, eg. Peripatus-evolutionary 
significance.

Module IV  13 hrs
Phylum Arthropoda: General characters (self study), classification up 
to classes-SuphylumTrilobitomorpha- Class Merostomataeg. Limulus, 
Class Arachnidaeg.scorpion,ClassPycnogonidaeg. Nymphon; Subphy-
lum Mandibulata- Class Crustaceaeg.prawn(detailed study), Sacculina, 
Class chilopodaeg. Scolopendra, Class Symphylae.g.Scutigeralla, Class 
Diplopodaeg.Spirostreptus, Class Pauropodaeg.Pauropus, Class Insec-
taeg.Cockroach (self study- external characters mouth parts, digestive 
system), mosquitoes-Anopheles, Culexand Aedes- pathogenicity of 
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mosquitoes. Pest of paddy - LeptocorisaandSpodoptera, Coconut palm 
Oryctes rhinoceros and Eriophid mite, stored food grains -Sitophyluso-
ryzaeand Tribolium.

Module V  3hrs
Phylum Echinodermata: General characters (self study), classificationcn- 
Class Asteroideaeg. sea star, Class Ophiuroideaeg. brttle star, Class 
Echinoideaeg. sea urchin, Class.Holothuroideaeg.Sea cucumber, Class 
Crinoideaeg.sea lily (mention larval stages)

References

•  Brusca R.C. and Brusca G.J. (1990) Invertebrates. Sinauer Associ-
ates, Sunderland,MA

• Chandler, A.C. and Read. Prasitology.

• Hickman C.P. and Roberts L.S. (1994) Animal Diversity. Wm. C. 
Brown, Dubuque,IA

• Pearse V and Pearse J, Buchsbaum M and Buchsbaum R. (1987) 
Living Invertebrates Blackwell scientific Publications, California.

• Ruppert E.E., Fox R and Barnes R.D. (2004) Invertebrate Zoology. 
ThomsonBooks.Cole. USA>
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 SEMESTER II

Language Course III
15UEN211.1: READING SKILLS

No. of credits: 4 
No. of instructional hours per week: 5 (Total 90 hrs)

AIMS 
1. To make students competent in advanced reading skills like skimming, 

scanning and reading for meaning and pleasure.
2. To make them familiar with the concepts of extensive and intensive 

reading. 
3. To help them increase their active and passive vocabulary. 
4. To help them broaden their mental vision. 

OBJECTIVES 
On completion of the course, the students should be able to 
1.  Identify various text types and comprehend them. 
2.  Apply reading techniques like skimming and scanning to understand 

the main arguments and themes and distinguish supporting details. 
3. Use and comprehend a reasonable vocabulary and reinforce their 

language proficiency. 
4. Have a broader outlook resultant from the exposure to the study of 

fine specimens of reading. 

COURSE OUTLINE
Module 1 
Intensive reading - reading for information - application of scanning and 
skimming – silent and loud reading - various techniques - advantages 
and disadvantages. (Pull Out  - Reading Tips)

Module 2 
Introducing students to different text types – poetry (Henry IV, Nobody, 
I Am, Musee des Beaux Arts,  Paradise Lost, Heaven, Kubla Khan, 
Message Clear)
Drama (Loot, Macbeth, Happy Days)
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Module 3 
Introducing students to different text types - prose – fictional - (Alice in 
Wonderland, Nineteen Eighty Four, Catch -22, Animal Farm, The Sacred 
and Profane Love Machine) 
Nonfictional – (Civilized Man, Our Bodies Ourselves) 

Module 4 
Extensive reading – reading for pleasure and knowledge (Poem – Father 
and Son, The Poplar Field, Going Going, Anthem for Doomed Youth,  
A Refusal to Mourn, Ulysses, Andrea del Sarto)
Drama (Chicken Soup with Barley, A Night Out, The Importance of Be-
ing Earnest)
Prose –Fictional – (Sons and Lovers, Emma, Middlemarch, Down There 
on a Visit, Bleak House, The Picture of Dorian Gray)
Non –fictional – (Churchill’s Speech, Russell’s Autobiography)

COURSE MATERIAL 

Modules 1 – 4 
Core reading: Reading Between the Lines. Cambridge University 
Press,India Pvt Ltd, 2010

Further reading: 
1. Brown, Katherine and Susan Hood. Academic Encounters: Life in a 

Society. New Delhi: CUP, 2006. 
2. Longman Essential Activator. London: Pearson Longman, 2009. 
3. Glendinning, Eric H and Beverly Holmstrom. Study Reading.South 

Asian Edition.CUP, 2008.
4. Oxford Dictionary of Collocations in English, Oxford University Press, 

2009. 
5. Wainwright, Gordon. How to Read Faster and Recall More. Macmillan 

India Ltd, 2008. 
6. McCarthy, Michael et al. English Collocation in Use. CUP, 2007.

Reference: 
Mayor, Michael, et al, Ed. Longman Dictionary of Contemporary 
English.5th Edition. London: Pearson Longman Ltd, 2009.
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Language Course IV
15UEN212.1: MODERN ENGLISH GRAMMAR AND USAGE

No. of credits: 3 
No. of instructional hours per week: 4 (Total 72 hrs)

AIMS: 
1. To help students have a good understanding of modern English 

grammar. 
2. To enable them produce grammatically and idiomatically correct 

language. 
3. To help them improve their verbal communication skills. 
4. To help them minimise mother tongue influence. 

OBJECTIVES: 
On completion of the course, the students should be able to 
1. Have an appreciable understanding of English grammar. 
2. Produce grammatically and idiomatically correct spoken and written 

discourse. 
3. Spot language errors and correct them.

COURSE CONTENTS 
Module 1: 
à Words - parts of speech – nouns – pronouns - adjectives - verbs - 

adverbs – prepositions – conjunctions - determinatives.
à Sentence as a self-contained unit – various types of sentence – simple 

– compound – complex –  declaratives – interrogatives – imperatives 
– exclamatives. 

à Basic sentence patterns in English - constituents of sentences – 
subject – verb - object - complement – adverbials.

à Phrases - various types of phrases - noun, verb, adjectival and 
prepositional phrases.

Module 2: 
à Nouns - different types - count and uncount – collective - mass - case 

- number – gender.
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à Pronoun - different types - personal, reflexive - infinite-emphatic – 
reciprocal

à Adjectives - predicative - attributive - pre- and post-modification of 
nouns.

à Verbs - tense-aspect - voice -mood - Concord - types of verbs – tran-
sitive - intransitive-finite - non-finite

à Helping verbs and modal auxiliaries - function and use.

Module 3: 
à Adverbs - different types - various functions - modifying and connec-

tive. 
à Prepositions - different types - syntactic occurrences - prepositional 

phrases - adverbial function. 
à Conjunctions - subordinating and coordinating - Determinatives - 

articles - possessives - quantifiers 
à Clauses - main and subordinate clauses - noun clauses - relative 

clauses - adverbial clauses - finite and non-finite clauses - analysis 
and conversion of sentences – Active to Passive and vice versa – 
Direct to Indirect and vice versa – Degrees of Comparison, one form 
to the other. 

Module 4: 
à Written Composition – précis writing – outline story – Comprehension

COURSE MATERIAL 
Modules 1 - 4 Core Reading: Concise English Grammar by Prof. V. K. 
Moothathu. Oxford University Press, 2012.

Further Reading: 
1. Leech, Geoffrey et al. English Grammar for Today: A New 

Introduction.2nd Edition.Palgrave, 2008.
2.  Carter, Ronald and Michael McCarthy. Cambridge Grammar of Eng-

lish.CUP, 2006.
3. Greenbaum, Sidney. Oxford English Grammar.Indian Edition.Oxford 

University Press, 2005.
4.  Sinclair, John ed. Collins Cobuild English Grammar. Harper Collins 

Publishers, 2000.
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5.  Driscoll, Liz. Common Mistakes at Intermediate and How to Avoid 
Them.CUP, 2008.

6.  Tayfoor, Susanne. Common Mistakes at Upper-intermediate and How 
to Avoid Them.CUP, 2008.

7.  Powell, Debra. Common Mistakes at Advanced Level and How to 
Avoid Them.CUP, 2008. 

8.  Burt, Angela. Quick Solutions to Common Errors in English. Macmil-
lan India Limited,2008. 

9.  Turton. ABC of Common Grammatical Errors. Macmillan India Limited, 
2008. 

10. Leech, Geoffrey, Jan Svartvik. A Communicative Grammar of English.
Third Edition. New Delhi: Pearson Education, 2009. 

Direction to Teachers: The items in the modules should be taught at 
application level with only necessary details of concepts. The emphasis 
should be on how grammar works rather than on what it is. The aim is the 
correct usage based on Standard English and not conceptual excellence. 

Language Course V (Additional Language II)
15UML211.1: KZy-km-lnXyw

No. of credits: 3
No. of instructional hours per week: 4

samUyqƒ  H∂v  (18 aWn-°q¿)

t\mh¬ 

ae-bmf	t\mh¬	{]ÿm-\-Øns‚	D¤h˛hn-Im-k-]-cn-Wm-a-ßsf∏‰n	kmam-\y-ambn	

a\-�n-em-°p-I.	Hcp-t\m-h¬	hni-Z-ambn	]Tn-°pI

1.		Fw.-ap-Ip-µ≥	 ˛	 Hcp	ZfnXv	bph-Xn-bpsS	IZ\-IY

samUyqƒ  c≠v  (18 aWn-°q¿)

sNdp-IY

ae-bmf	sNdp-I-Y-bpsS	hnIm-k-]cn-Wm-a-ß-sf-∏-‰n-bp-ff	kmam-\y-⁄m-\w.	

BJym\	X{¥-ß-fpsS	sshNn-{Xyw.		{]ta-b-Ønepw	cq]-in¬∏-Ønepw	kw`-hn®	

am‰-ßƒ

1.			kn.-hn.	-Ip-™n-cm-a≥		 ˛	 Bfl-lXy	sNøm≥	F\n°v		 	

	 	 	 aXn-bmb	Imc-Wan√tbm?
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2.		Imcq¿	 ˛	 s]mXnt®mdv

3.		efn-Xmw-_nI	A¥¿÷\w	 ˛	 a\p-jy-]p{Xn

4.		sI.-k-c-kz-Xn-bΩ	 ˛	 caWn

5.		Fw.Sn	 ˛	 _‘\w

6.		k°-dnb	 ˛	 ]{Xw

7.		Sn.-]-fl-\m-`≥	 ˛	 Zmk≥

8.		AjvS-aq¿Øn	 ˛	 hoUntbm	Nn{X-ßƒ

9.		knXmc	 ˛	 A·n

10.		_n.-ap-cfn	 ˛	 sF.-kn.bp

samUyqƒ  aq∂v (18 aWn-°q¿)

D]-\ymkw, ]T-\w, A\p-`hw

kmln-Xyhpw	kmln-tXy-X-c-hp-amb	4	cN-\-Iƒ	]Tn-°Ww

1.		Fw.-F≥.	hnP-b≥	 ˛	 amºgw

2.		kpIp-am¿	Ago-t°mSv	 ˛	 {]`m-j-W-Ie

3.		sI.-]n.-A-∏≥	 ˛	 a[pcw	\ns‚	PohnXw	(B-Zy-`m-Kw)

4.		kmdm-tPm-k^v	 ˛	 ASp-°-f-Iƒ	Xncn®v	]nSn-°pI

d^-d≥kv {KŸ-ßƒ  

1.	 kºq¿Æ	ae-bmf	kmlnXy	Ncn{Xw	 ˛	 FUn-‰¿	]∑\	cma-N-{µ≥	\mb¿

2.	 ssIc-fn-bpsS	IY	 ˛	 F≥.	-Ir-jvW-]n-ff

3.	 B[p-\nI	kmlnXy	Ncn{Xw	
	 {]ÿm-\-ß-fn-eqsS	 ˛	 tUm.-sI.-Fw.	tPm¿÷v

4.	 ae-bmft\mh¬	kmlnXy	Ncn{Xw	 ˛	 tUm.-sI.-Fw.-X-c-I≥

5.		ae-bmf	sNdp-IYm	kmln-Xy-N-cn{Xw	 ˛	 tUm.-Fw.-Fw.-_-jo¿

6.	 t\mh¬	kmlnXyw	 ˛	 sI.-kp-tc-{µ≥

7.	 t\mh¬	kzcq]w	 ˛	 sI.-kp-tc-{µ≥

8.	 t\mh¬	kn≤nbpw	km[-\bpw	 ˛	 ]n.-sI.-_m-e-Ir-jvW≥

9.	 t\mh¬	kmln-Xy]T-\-ßƒ	 ˛	 tUm.-	Un._-©-an≥

10.	 B[p-\nI	t\mh¬	Z¿i-\ßƒ	 ˛	 sI.-Fw.	Xc-I≥

11.	 sNdp-IYm	{]ÿm\w	 ˛	 Fw.-]n.	t]mƒ

12.	 sNdp-IY	C-∂se,	C∂v	 ˛	 Fw.	ANyp-X≥

13.	 sNdp-IY	˛	hm°pwhgnbpw	 ˛	 sI.-F-kv.-c-hn-Ip-am¿

14.	 t\mh¬	]T-\-ßƒ	 ˛	 tUm.-]-∑\	cma-N-{µ≥	\mb¿

15.	 sNdp-IYm	]T-\-ßƒ	 ˛	 tUm.-]-∑\	cma-N-{µ≥	\mb¿
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16.	 IYbpw	^m‚-knbpw	 ˛	 tUm.-h-’-e≥	hmXp-t»cn

17.	 IY-bnse	Bflo-b-k-©m-c-ßƒ	 ˛	 tUm.-C.	cam-`mbn

18.			IY	A\p-`-hhpw	BJym-\hpw	 ˛	 tUm.-sI.-]n.-A-∏≥

19.	 IYbpw	`mhp-IXz]cn-Wm-ahpw	 ˛	 tUm.-sI.-Fkv	chn-Ip-am¿

20.	 GIm-¥-\-K-c-ßƒ	 ˛	 tUm.-]n.sI	cmP-ti-J-c≥

21.	 `mc-X-]-cy-S\w	 ˛	 Ip´n-Ir-jvW-am-cm¿	

22.	 a[pcw	\ns‚	PohnXw	 ˛	 sI.-]n.-A-∏≥

23.	 io¿jm-k\w	 ˛	 Fw.-F≥.-hn-P-b≥

24.	 Ihn-Xbpw	a\:imkv{Xhpw	 ˛	 Fw.-F≥.-hn-P-b≥

25.		ASp-°f-Iƒ	Xncn®p	]nSn-°pI	 ˛	 kmdm	tPmk^v

Language Course V (Additional Language II)
15UHN211.1: Fiction and Literary Analysis

No. of credits: 3
No. of instructional hours per week: 4

Aims of the Course / Objectives
The aim of the course is to guide the students to the world of Hindi 

Fiction (Novel & Short Story). To develop enthusiasm in Literary and 
aesthetic approaches.To understand various aspects and dimensions 
of literature.

Module 1
Short story (Prescribe a short story collection)

Module 2
Novel (Prescribe a novel of post eighties)

Module 3
Literary Analysis
The meaning and definitions of literature – Types of literature – Literature 
and film – Literature and Mass Communication Media – Print media – 
Electronic media etc.



41

Literary criticism
Models of Literary Criticism – Short story – Poetry – Novel – Drama – 
Film etc.

Prescribed Textbooks
1. Short story collection  Kahani Sankalan
 (Non-Detailed)  Edited by Dr. Sushama Dubey & 
   Dr. Rajkumar
   Published by Vani Prakashan
   21 – A, Dariagang, New Delhi-2
Stories to be studied
1. Gunda - Jayasankar Prasad
2. Kafan - Premchand
3. Raja Nirbansiya - Kamaleswar
4. Sikka Badal Gaya - Krishna Sobti
2. Novel - ABCD
 (Non Detailed)  by Ravindra Kaliya 
   Published by Vani Prakasan
   New Delhi-2

3. Literary Analysis - Sahithya Vivechan
   by Jayanthi Prasad Nautiyal
   published by Kitab Ghar Prakasan
   Dariya Ganj, Delhi
(Chapters 3, 4, 5, 6 and 9 should be omitted)
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Language Course V (Additional Language II)
15UFR211.1: Translation and communication in French

No. of credits: 3
No. of instructional hours per week: 4

AIMS: 
 The aim of the course is to facilitate the use of translation for more 
communication.

OBJECTIVES:
1. To ameliorate the level of language proficiency
2. To analyse the translated texts.
3. To enhance the ability to translate to the target language.

SYLLABUS:
NAME OF TEXT: CONNEXIONS – Niveau 1 By Régine Mérieux and  

      Yves Loiseau
Publisher : Didier
Module 2 : Echanger
Unit 4 : Enquête
Unit 5: Invitations
Unit 6: A table !

Reference books:
1. Le Nouveau Sans Frontières Vol I by Philippe Dominique
2. Panorama Vol I by Jacky Girardet
3. Cours de langue et de civilisation française Vol I (Mauger Bleu)
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Foundation Course II
15UBO221: METHODOLOGY AND 

PERSPECTIVES OF SCIENCE

No. of credits: 3 
No. of instructional hours per week: 4

SCIENTIFIC STUDIES     08 hrs 
1. Types of knowledge: practical, theoretical and scientific knowledge 
2. Information: What is science; what is not science; laws of science; 

basis of scientific laws and factual truths. 
3. Science as a human activity; scientific temper and empiricism, Sci-

ence disciplines 
4. Revolution in Science and Technology 
5. Ethics in Science: Scientific information; depositories of scientific infor-

mation, Primary, secondary and digital sources; sharing of knowledge; 
transparency and Honesty; danger of pre conceived ideas

6. Methods and tools in science: Steps in scientific method. Null hypoth-
esis and alternative hypothesis.Inductive and deductive reasoning.

DATA HANDLING IN SCIENCE    12 hrs 
1. Nature and types of data-typical examples, Data collection, Data 

presentation- Classification and tabulation, diagrammatic (bar, pie 
diagrams) and graphic presentation. 

2. Samples and sampling techniques. 
3. Statistical treatment of data: Statistical terms and symbols. Measures 

of central tendencies (mean, median, mode), Measures of dispersion 
(range, mean deviation, variance, standard deviation, coefficient of 
variation), Significance tests (chi-square test). 

4. Data analysis – Normal frequency distribution and binomial distribution. 

Practical      16 hrs 
1. Workout problems on frequency distribution, measures of central 

tendencies (Mean, Median, Mode) 
2. Workout problems on measures of dispersion. (range, mean devia-

tion, variance, standard deviation, coefficient of variation) 
3. Workout problems on chi-square test. 
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MICROTECHNIQUE      06 hrs
1. Sectioning - hand and microtome– rotary and sledge 
2. Killing and fixation agents – Carnoy’s formula, Farmers formula, 

F .A. A 
3. Dehydration - reagents 
4. Stains and staining techniques - double staining. General account; 

Stains: safranin, haematoxylin, acetocarmine and acetoorcein
5. Mounting media - D. P. X and Canada balsam 
6. Whole mounts - cytological methods: maceration, smear and squash 

preparation. 
\

Practical     08 hrs
1. Familiarize stains, fixatives and mounting media 
2. General awareness of Micro technique - maceration, smears & squash 
3. Demonstration of microtome sectioning and hand sectioning 
4. Measurement of specimens using micrometer (Demonstration only). 
5. Photomicrography and Camera lucida drawings (Demonstration only). 

BIOPHYSICS 10 hrs 
1. Introduction - microscopy - simple and compound – phase contrast; 

dark field illumination and electron microscopes (SEM and TEM). 
2. Micrometry, Camera lucida 
3. Principles and applications of Colorimeter, Spectrophotometer and 

Centrifuge. 
4. Basic knowledge of the separation methods: - Chromatography, 

Electrophoresis. 
5. Buffers -their functions in biological systems -Uses of buffers in bio-

logical research, pH meter. 
6. Cryobiology – cryopreservation and its applications. 

Practical     02 hrs 
1. Preparation of buffer 
2. Measurement of pH 
3. Separation of plant pigments by paper chromatography/TLC. 
4. Construct the absorption spectrum of any sample. 
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REFERENCES 
1. Gieryn T.F.1999. Cultural Boundaries of Science. University of Chicago 

Press, Chicago. 
2. Jeffrey A. Lee 2010. The Scientific Endeavor. Pearson, Delhi 
3. Collins H. and Punch T. 1993. The Golem. What everyone should 

know about Science. Cambridge University Press 
4. Hewitt, Paul G., Lyons, S., John A., Suchocki and Yeh, J. 2007. Con-

ceptual Integrated Science. Addison-Wesley 
5. Bass, Joel, E. et al. 2009. Methods for teaching Science as Inquiry, 

Allyn& Bacon
6. Veer Bala Rastogi 2008. Fundamentals of Biostatistics. Ane Books 

Pvt. Ltd 
7. Stephen W. Looney 2009. Biostatistical Methods, Humana Press, 

Springer International Edn. 
8. Casey E. J. 1962. Biophysics – Concepts and Mechanics. Van Nostr 

and Reinhold Company 
9. Elizabeth Allman 2004. Mathematical Methods in Biology. Cambridge 

University Press India Pvt. Ltd 
10. Richad Grey 1964. Hand book of microtechnique. Mac Graw Hill 

Book company
11. Donald A. Johansen 1940. Plant Microtechnique. Mac Graw Hill 

Book Company. 
12. Prasad and Prasad 1972. Outlines of Botanical Micro technique. 

Emkay publishers, New Delhi
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Complementary Course III
15UCH231.2: INORGANIC AND 

BIOINORGANIC CHEMISTRY

No. of credits: 2
No. of instructional hours per week: 4

Module I – Environmental Chemistry (9 hrs)
Nature of environmental threats and role of chemistry. Green house 
effect, ozone layer and its depletion.. Water pollution: Various factors 
affecting purity of water, sewage water, industrial waste, agricultural pol-
lution such as pesticides, fertilizers, detergents, treatment of industrial 
waste water using activated charcoal, synthetic resins, reverse osmosis, 
electrodialysis.-Dissolved oxygen-BOD,COD

Module II - Coordination Chemistry (9 hrs)
Nomenclature, Coordination number and geometry of chelates – isomer-
ism – structural and stereo isomerism valence bond theory of bonding 
in octahedral and tetrahedral complexes – drawbacks of valence bond 
theory – high and low spin complexes – magnetic properties. Application 
in qualitative and quantitative analysis.

Module III – Bio inorganic compounds (9 hrs)
Metalloporphyrins – cytochromes – chlorophyll photosynthesis and 
respiration – haemoglobin and myoglobin, mechanism of O2 – CO2 
transportation, nitrogen fixation,carbon fixation and carbon cycle. Bio-
chemistry of iron toxicity and nutrition, essential and trace elements in 
biological systems.

Module IV – Spectroscopy – I (9 hrs)
Regions of electromagnetic spectrum - interaction of radiation with mat-
ter – Different types of energy levels in molecules – rotation, vibration 
and electronic levels. Various types of molecular spectra – Microwave 
spectroscopy – spectra of diatomic molecules – Expression for rota-
tional energy - selection rule – frequency separation., Infra red spectra 
– equation for frequency of vibration – expression for vibrational energy. 
Selection rule, calculation of force constant.
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Reference:
4. Atomic structure and chemical bonding with introduction to molecu-

lar spectroscopy – Manas Chanda
5. Concise Inorganic Chemistry – J.D. Lee
6. Environmental Chemistry A. K. De
4. Modern Inorganic Chemistry A.D. Madan
5. Co-ordination Chemistry – Bosolo and Johns
6.Chemistry of Organometallics – Rochoco.
 

Complementary Course IV
15UZO231.2: Animal Diversity II

No. of credits: 2
No. of instructional hours per week: 4

Aim of the course
To inculcate in the student a fascination for nature and learn the 

bionomics of vertebrates .

Objectives of the course
• Learn the evolution, hierarchy and classification of different classes 

of chordates

• To get an overview of the morphology and physiology of typical 
examples.

• To study the adaptations and economic importance of specific 
vertebrates.

Module I  10hrs
Phylum Chordate: Salient features of the phylum Chordata (self study), 
classification up to classes- Subphylum Urochordataeg. Ascidia- general 
characters, external features and retrogressive metamorphosis; Subphy-
lum Cephalochordate- general characters, eg.Amphioxus.
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Module II  10hrs
Subphylum Vertebrata: General characters(self study), classification- 
Super class Agnatha eg. Petromyzon; Super class Pisces eg. Scoliodon, 
Narcine, Anguilla, Echeneis, Hippocampus, Etroplus, mackerel, sardine, 
pomfret; Super class Tetrapoda- Class Amphibia-general charactersand 
eg. Ichthyophis, Rhacophorus, Amblystoma-axolotllarva.

Module III  9hrs
Class Reptilia: General characters (self study), eg. Calotes, Draco, 
Chameleon, Chelone, snakes- general features, non poisonous snakes 
eg. Lycodon, Ptyas(external features and peculiarities of examples), 
poisonous snakes eg. Naja, viper, Bungarus,Enhydrina(characteristic 
features), identification of poisonous and non poisonoussnakes,different 
types of venom, mode of action.

Module IV  7hrs
Class Aves: General characters (self study), flightless birds- eg.ostrich 
and kiwi, flying birds eg. pigeon- mention different types of feathers 
and pea fowl. Flight adaptations of birds. Class Mammalia- general 
characters(self study), eg. echidna, kangaroo, bat, loris, tiger and whale.

References
• Dhami, P.S. and Dhami, J.K. Vertebrate Zoology. R. Chand and Co.

•  EkambaranathaAyyar, M. and Ananthakrishnan, T.N. A Manual of 
Zoology.Vol II

•  Green N.P.O., et al (2000) Biological Science. Cambridge University 
Press.

•  Jordan, E.L and Verma, P.S. Vertebrate Zoology.S. Chand and Co.

•  Kotpal, R.L. (2002) Modern Text Book of Zoology: Vertebrates. Ras-
togi Publishers

•  Mayer E. (1980) Principles of Systematic Zoology. TatMcGraw Hill 
Publishing Co.New Delhi.

•  The New Encyclopedia Britannica, Macropedia, (1998). Encyclopedia 
Britannica
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SEMESTER III

Language Course VI
15UEN311.1: WRITING AND PRESENTATION SKILLS

No. of credits: 4 
No. of instructional hours per week: 5 (Total 90 hrs)

AIMS 
1. To familiarize students with different modes of general and academic 

writing. 
2. To help them master writing techniques to meet academic and profes-

sional needs. 
3. To introduce them to the basics of academic presentation 
4. To sharpen their accuracy in writing. 

OBJECTIVES 
On completion of the course, the students should be able to 
1. understand the mechanism of general and academic writing. 
2. recognize the different modes of writing. 
3. improve their reference skills, take notes, refer and document data 

and materials. 
4. prepare and present seminar papers and project reports effectively. 

COURSE OUTLINE 
Module 1 

Writing as a skill – its importance – mechanism of writing – words and 
sentences - paragraph as a unit of structuring a whole text – combining 
different sources – functional use of writing – personal, academic and 
business writing – creative use of writing. 

Module 2 
Writing process - planning a text – finding materials - drafting – revis-

ing – editing - finalizing the draft . 

Module 3 
Writing models – essay -  expansion of ideas/proverbs – dialogue - 
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letter writing – personal letters - formal letters - CV – surveys – question-
naire - e-mail – job application - report writing. Academic writing - writing 
examinations - evaluating a text - note-making- paraphrasing – summary 
writing - planning a text – organizing paragraphs – introduction – body 
– conclusion – rereading and rewriting -  accuracy.

Module 4 
Presentation as a skill - elements of presentation strategies – audience 

– objectives – medium – key ideas - structuring the material - organizing 
content - audio-visual aids – handouts - use of power point - clarity of 
presentation - non-verbal communication - seminar paper presentation 
and discussion. 

COURSE MATERIAL 
Modules 1 – 4 Core reading: 
Write Rightly. Cambridge University Press,India Pvt Ltd, 2012

Further reading:
1. Robert, Barraas. Students Must Write. London: Routledge, 2006. 
2. Bailey, Stephen. Academic Writing.Routledge, 2006.
3. Hamp-Lyons, Liz, Ben Heasley. Study Writing.2nd Edition.Cambridge 

Uty Press, 2008.
4. Ilona, Leki. Academic Writing.CUP, 1998.
5. McCarter, Sam, Norman Whitby. Writing Skills.Macmillan India, 2009.
6. Jay. Effective Presentation. New Delhi: Pearson, 2009. 

Reference:
Mayor, Michael, et al, Ed. Longman Dictionary of Contemporary English. 
5th Edition. London: Pearson Longman Ltd, 2009.
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Language Course VII (Additional Language III)

15UML311.1: Zriy-I-em-km-lnXyw

No. of credits: 4 
No. of instructional hours per week: 5
]T-t\m-t±iyw  :	 Zriy-Iem	 kwkvIm-c-Øns‚	 kº∂	 --X-sb-°p-dn-®p-ff	 Adnhv	

hnZym¿∞n-Iƒ	t\tS-≠Xp≠v.	IY-I-fn,	Xpf-f¬,	\mS-Iw,	kn\na	

F∂o	ZriyIe-I-sfbpw	Ahbv°v	B[m-c-amb	kmln-Xy-]m-T-ß-

sfbpw	hnZym¿∞n-Iƒ°v	]cn-N-b-s∏-Sp-Øp-I-bmWv	e£yw.

samUyqƒ  H∂v   (36 aWn-°q¿)

B´°-Y, Xpf-f¬ kmlnXyw

IY-I-fn-bpsS	D¤-h-hn-Imk	]cn-Wm-a-ßƒ,	{][m\	B´-°-YmIr-Øp-°ƒ

Xpf-f¬	{]ÿm\w	 ˛	 kmam\y	]cn-Nbw

1.		DÆm-bn-hm-cy¿	 ˛	 \f-N-cnXw	Bfl-°Y	(\memw-Zn-h-kw)

	 	 	 (c≠mw	kzbw	hc-Øn-s\-Ønb

	 	 	 \fs\	Za-b¥n	ImWp∂`mKw	hsc)

2.		Ip©≥	\ºym¿	 ˛	 Ieym-W-ku-K-‘nIw	Xpf-f¬		

	 	 	 (l-\p-am≥˛`oa	kw-hm-Zw)

samUyqƒ  c≠v (36 aWn-°q¿)

\mSI kmlnXyw

ae-bmf	\mSI	{]ÿm\w	 ˛	 kmam-\y-h-tem-I\w

1.		ae-bmf	imIp-¥fw	 ˛	 F.-B¿.-cm-P-cm-P-h¿Ω	 	

				(\memw	A¶w)

2.		tXm∏n¬	`mkn	 ˛	 Afn-b≥	h∂Xv	\∂mbn

samUyqƒ  aq∂v (18 aWn-°q¿)

Xnc-°-Ym-]-T\w

Ne-®n-{X-\n¿Ωn-Xn-bn¬	Xnc-°Ybv°p-ff	{]m[m\ysØ°p-dn®v	kmam-\y-⁄m-\w.

Fw.-Sn.	hmkp-tZ-h≥	\mb¿	 ˛	 Hcp	hS-°≥	hoc-KmY

d^-d≥kv {KŸ-ßƒ  

1.	 tIcf	kmlnXy	Ncn{Xw	 ˛	 Df-fq¿

2.	 kmlnXy	Ncn{Xw	{]ÿm-\-ß-fn-eqsS-	 ˛	 tUm.-sI.-Fw.-tPm¿÷v
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3.	 ssIc-fn-bpsS	IY	 ˛	 F≥.-Ir-jvW-]n-ff

4.	 Ip©≥	\ºym¿	hm°pw	kaq-lhpw	 ˛	sI.-F≥.-K-tWjv

5.	 \mSy-imkv{Xw	 ˛	 `c-X-ap\n

6.	 IY-Ifn	 ˛	 Pn.-Ir-jvW-]n-ff

7.	 IY-I-fn-cwKw	 ˛	 sI.-]n.-F-kv.	tat\m≥

8.	 IY-I-fnbpw	kmln-Xyhpw	 ˛	 amS-t»cn

9.	 IY-Ifn	hn⁄m\	tImiw	 ˛	 Abva\w	IrjvW-ssI-aƒ

10.	 \f-N-cnXw	hymJym\w	 ˛	 Fw.-F-®v.	imkv{XnIƒ

11.	 IY-Ifn	aRvPcn	 ˛	 tUm.-F-kv.sI	\mb¿

12.	 Bfl-IY	 ˛	 ]n.-Ir-jvW≥	\mb¿

13.	 Zn	B¿´v	&	en‰-td-®¿	Hm^v	IY-Ifn	̨ 	 tUm.-F-kv.-sI.	\mb¿

14.	 kn\n-a-bpsS	temIw	 ˛	 ASq¿	tKm]m-e-Ir-jvW≥

15.	 B[p-\nI	ae-bmf	kn\na	 ˛	 sI.-]n.	cma≥	Ip´n

16.	 kn\n-a-bpsS	hgn-bn¬	 ˛	 sF.-jap-J-Zmkv

17.	 k©m-cn-bpsS	hoSv	 ˛	 	sF.-jap-J-Zmkv

18.	 IYbpw	Xnc-°-Ybpw	 ˛	 F.-Pn.	cmPvIp-am¿

19.	 kn\n-abpw	ae-bm-f-km-ln-Xyhpw	 ˛	 a[p	Cd-h-¶c

20.	ae-bmf	kn\na	 ˛	 kn\nIv

21.	 Ne-®n-{X-Øns‚	s]mcpƒ	 ˛	 hnP-b-Ir-jvW≥

22.	 Ne-®n{X		kao£	 ˛	 hnP-b-Ir-jvW≥

23.	 kn\n-a-bpsS	cmjv{Sobw	 ˛	 cho-{µ≥

24.	ImgvN-bpsS	Aim¥n	 ˛	 cho-{µ≥

25.	kn\n-a-sb	Is≠-Ø¬	 ˛	 Fw.-F-^v.-tXm-akv

26.	 ae-bmf	kn\na	Ac-\q-‰m≠v	 ˛	 (F-Un)	sI.-P-b-Ip-am¿

27.	Fw.-Sn,	Ie,	Imew,	hy‡n	 ˛	 (F-Un)	sI.-P-b-Ip-am¿

28.	 Fw.-Sn.	IYbpw	s]mcpfpw		 ˛	 (F-Un)	Fw.-Fw.	_jo¿

29.	 Fw.-Sn.-bpsS	k¿§{]]©w	 ˛	 tIc-f-`mjmC≥Ãn-‰yq´v	

30.	\mS-I-Z¿∏Ww	 ˛	 F≥.-F≥.	]nff

31.	 \mSIw	Hcp	]T\w		 ˛	 kn.-sP.-tXm-akv	

32.	 Db-cp	bh-\nI	 ˛	 kn.-sP.-tXm-akv	

33.	 \mSI	]T-\-ßƒ	 ˛	 FUn-‰¿	]∑\	cma-N-{µ≥	\mb¿

34.		Fw.-Sn.-I-e,-Im-ew,-kzXzw	 ˛	 tUm.-F.-Fkv.	{]Xojv
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Language Course VII (Additional Language III)
15UHN311.1: Drama, One Act Plays and Technical

Terminology

No. of credits: 4 
No. of instructional hours per week: 5

Aim of the Course / Objectives
The aim of the course is to appreciate the literary and stylistic ele-

ments of Hindi Drama and One Act plays. To understand the distinct 
features of Hindi Drama.To understand Hindi as the National and official 
language of India.To overcome multilingual problems and its implications. 
To familiarize the technical terms used in offices.

Module 1
Drama – Prescribe a Drama (Post Sixties)

Module 2
One Act plays (Prescribe a collection of one act play)

Module 3
Technical Terminology (Prescribe a text book)
Translation of Technical terms – official terms
(English to Hindi and Hindi to English)

Prescribed Textbooks
1. Drama (Detailed) - Ek aur Dronacharya
   By Shankar Shesh
   Published by Parameswari Prakashan, 
   Preeth Vihar, Delhi
2. One Act Plays - Panch Rang
 (Detailed)  Edited by Dr. Jagathpal Sharma
   Published by Navodaya Sales,
   New Delhi
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Lessons to be studied
1. Lekshmi ka Swagath - Upendranath Ashk
2. Reed ki Haddi - Jagadeesh Chandra Mathur
3. Bahut Bada Saval - Mohan Rakesh

4.  Technical Terminology - ‘Paribhashik Sabdavali’
   Edited by  Dr. Satheesh kumar G.
   Chairman (BOS)

Language Course VII (Additional Language III)
15UFR311.1: Literature in French

No. of credits: 4 
No. of instructional hours per week: 5

AIMS: 
 The aim of the course is to acquaint students with French literature 

with consistent emphasis on grammar and vocabulary.

OBJECTIVES:
1. To enhance literary sensibility
2. To introduce students to the world of French literature.
SYLLABUS:
NAME OF TEXT: CONNEXIONS – Niveau 1 By Régine Mérieux and  

        Yves Loiseau
Publisher : Didier
Module 3 : Agir dans l’espace
Unit 7 : Rallye
Unit 8 : chez moi
Unit 9 : Les vacances
The following poems to be studied:
1. Le Pont Mirabeau - Guillaume Apollinaire
2. Déjeuner du Matin - Jacques Prévert
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3. Le Pélican  - Robert Desnos
4. Noel - Théophile Gautier
5. Chanson d’Automne - Paul Verlaine
6. Pour faire le portrait d’un oiseau – Jacques Prévert

Reference books :
1. Le Nouveau Sans Frontières Vol I by Philippe Dominique
2. Panorama Vol I by Jacky Girardet
3. Cours de langue et de civilisation française Vol I (Mauger Bleu)
4. A bouquet of French poems (Polyglot house) by Prof. T.P Thamby

Core Course II
15UBO341: MICROBIOLOGY, PHYCOLOGY, MYCOL-

OGY, LICHENOLOGY AND PLANT PATHOLOGY

No. of credits: 3
No. of instructional hours per week: 5

MICROBIOLOGY  08 hrs 
1. History & scope of microbiology. 
2. Bacteria: Structure, Reproduction and Classification (based on stain-

ing and morphology)
3. Mycoplasma & Actinomycetes –General account. 
4. Virus- General characteristics, nomenclature, classification, structure, 

chemical composition, properties and reproduction of bacteriophages 
and T. M. V. Significance of Viruses.

5. Soil microbiology – Soil microorganisms, the rhizosphere
6. Aquatic microbiology - Microbiology of sewage or waste water. Methods 

of waste water treatment (Brief account only) 
7. Food microbiology - Food spoilage and preservation methods. [Gen-

eral account].
8. Agricultural microbiology - Role of microbes in soil fertility, Nitrogen 

fixation, Biofertilizers 
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9. Medical Microbiology
10. Industrial Microbiology
11. Medical Microbiology

Practical       07 hrs 
1. Gram staining of bacteria. 
2. Test for the Coli form bacteria in contaminated water. 
3. Isolation of Rhizobium from root nodules of leguminous plants. (Dem-

onstration) 
4. Examination of different forms of bacteria.(Demonstration) 

PHYCOLOGY 20 hrs 
1. Introduction – Range of thallus structure – Phylogenic trends – Pig-

ments – Reproduction 
2. Life cycle – Classification proposed by F .E Fritsch 
3. Salient features of the following major groups with reference to the 

structure, reproduction and life cycle of the types given below (Ex-
cluding the developmental details) – 

a) Cyanophyceae – Nostoc, Oscillatoria 
b) Chlorophyceae - Chlorella, Volvox, Oedogonium and Chara
c) Xanthophyceae – Vaucheria 
d) Bacillariophyceae – Pinnularia 
e) Phaeophyceae – Sargassum
f) Rhodophyceae – Polysiphonia
4. Economic importance of algae 
a) Commercial products of algae – Agar, Alginates, Carrageenin, Dia-

tomaceous earth 
b) Algae - medicinal aspects, algal blooms and red tides 

Practical  15 hrs 
1. Make micro preparations of vegetative and reproductive structures of 

the types mentioned in the syllabus. 



57

2. Identify the algal specimens up to the generic level and make labeled 
sketches of the specimens observed. 

MYCOLOGY 20 hrs
1. Introduction, structure, reproduction, life cycle, evolutionary trends, 

Classification based on Ainsworth. 
2. Distinguishing characters of different classes of fungi representing the 

following genera (Excluding Developmental details)
a. Myxomycotina –Slime moulds
b. Zygomycotina - Rhizopus 
c. Ascomycotina 

• Hemiascomycetes - Saccharomyces

• Plectomycetes - Penicillium 

• Pyrenomycetes - Xylaria 

• Discomycetes – Peziza 
d. Basidiomycotina 

• Teliomycetes - Puccinia 

• Hymenomycetes - Agaricus
e. Deuteromycotina - Cercospora. 

3. Economic importance of Fungi 
Lichenology: General account and economic importance; the structure, 
reproduction and life cycle of Parmelia

Practicals  10 hrs 
A detailed study of structure and reproductive structures of types given 
in the syllabus and submission of record.
Rhizopus, Saccharomyces, Penicillium, Xylaria, Peziza.Puccinia.Agari-
cus, Cercospora and Parmelia.

PLANT PATHOLOGY 06 hrs
1. Classification of plant diseases on the basis of causative organisms 

and symptoms – Host parasite interaction, phytoalexins. 
2. Study of the following diseases with emphasis on symptoms, disease 

cycle and control measures - Leaf mosaic of Tapioca, Citrus Canker, 
Blast disease of Paddy, Root wilt of Coconut 
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3. Brief account of the following fungicides- Bordeaux mixture, Lime 
sulphur, Tobacco decoction, Neem cake & oil. 

Practical       04 hrs 
1. Identify the Diseases mentioned with respect to causal organism and 

symptoms- Leaf mosaic of Tapioca, Citrus Canker, Blast disease of 
Paddy. 

2. Students should be trained to prepare the fungicide Bordeaux mixture 
&Tobacco decoction. 

REFERENCES 
1. Kanika Sharma 2009. Manual of Microbiology. Ane Books Pvt. Ltd. 
2. Alain Durieux 2009. Applied Microbiology. Springer International Edition 
3. Schlegel 2008. General Microbiology. Cambridge University Press 

India Pvt Ltd. 
4. Heritage L. 2007. Introductory Microbiology. Cambridge University 

Press India Pvt Ltd 
5. Mamatha Rao 2009. Microbes and Non flowering plants, Impact and 

applications. Ane Books Pvt. Ltd. 
6. Dubey R.C. and Maheswari D.K. 2006.A text Book of Microbiology. 

Chand & Co.
7. Alexopoulos C.J. and Mims C.V. 1988. Introductory Mycology.John 

Wiley & Sons.
8. Jim Deacon 2007. Fungal Biology. Blackwell Publishing, Ane Books 

Pvt. Ltd. 
9. Smith G.M. 1955. Cryptogamic Botany, Vol.I.  Mc Graw Hill.
10. Vashishta B.R. 1990. Botany for Degree Students, Fungi.  S.Chand & Co. 
11. Singh V., Pandey P.C. and Jam D.K. 1998.  A Text Book of Botany 

for Under Graduate Students.Rastogi Publications.
12. Fritsch F.B. 1945. Structure and Reproduction of Algae Vol.I & 

II.Cambridge University Press.
13. Smith G.M. 1955. Cryptogamic Botany Vol. I. Mc Graw Hill 
14. Vasishta B.R. 1990. Botany for Degree Students, Algae. S.Chand & Co. 
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15. Singh V., Pandey P.C. and Jain D.K. 1998. A Text book of Botany for 
Undergraduate Students.Rastogi Publications.

16. Webster J. 1970. Introduction to Fungi.Cambridge University Press. 

Complementary Course V
15UCH331.2: Physical & Inorganic Chemistry

No. of credits: 3
No. of instructional hours per week: 5

Module I. Chemical kinetics (9 Hrs)
Chemical kinetics, catalysis, rate of reactions, various factors influenc-
ing rate, order, molecularity, zero, first, second, third order reactions 
(derivation of first order only) fractional life time, units of rate constants, 
influence of temperature on reaction rates, Arrehinius equation, Calcula-
tion of Arrhenius parameters, Collision theory, catalysis, different types of 
catalysis, intermediate compound formation theory and adsorption theory.

Module II.Ionic equilibrium (9 Hrs)
Arrhenius, Lowry- Bronstead concept of acids and bases, Kw and pH, pH 
of strong and weak acids, Ka and Kb, mechanism of buffer action, pH of 
buffer, Hydrolysis of salt, Degree of hydrolysis and hydrolysis constant .

Module III.Solutions (9 Hrs)
Completely miscible liquid pairs, composition curve, boiling point- com-
position curve- ideal and non ideal solutions, fractional distillations, azeo-
tropes, CST, phenol- water, nicotine-water system, Effect of impurities on 
miscibility and CST, immiscible liquid pairs, steam distillation- Distribution 
law and its limitations, applications of solvent extractions.

Module IV.Chromatography (9 Hrs)
Outline study of adsorption and partition chromatography, paper, thin 
layer, ion exchange, gas chromatography and HPLC, Rf and Rt value, 
separation of amino acids and dyes.
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Module V - Radioactivity and Nuclear Chemistry (9Hrs)
Radio active equilibrium, Detection of radioactivity by Wilson’s cloud 
Chamber and Geiger Muller counter, Units of radioactivity - Curie and 
Rutherford.Applications in agriculture and Medicine.A brief study of the 
biological effects of radiation such as pathological and genetic damage. 
Nuclear Chemistry - Stability of nucleus, n/p ratio, artificial transmuta-
tion and radioactivity. Mass defect, binding energy, neutron activation 
analysis.

Module VI. UV spectroscopy (9 Hrs)
Basic characteristics of electromagnetic radiations- absorption of light 
by molecules electronic, vibrational and rotational energies- Beer lam-
bert’s law-colorimetry, Colorimetric estimation of glucose and iron, UV 
spectroscopy-principle-λmax – auxochrome and chromophore, red shift 
and blue shift, simple applications of UV spectroscopy, conjugation,
functional group and geometrical isomerism.

Module VI.NMR spectroscopy (9 Hrs)
Principle of NMR, nuclear spin, chemical shift, spin-spin coupling, τ and 
δ, PMR of simple organic molecules, principle of MRI .

REFERENCES FOR SEMESTER III
1. Organic Chemistry of Natural Products, Chatwal,Gurdeep.R, Himalaya 

Publications
2. Principles of physical chemistry, Puri Shrama Pathania, Vishal
3. Chemistry of natural products, P.S. Kalsi, New Age International 

Private Ltd
4. Elementary organic spectroscopy, Y.R Sharma, S chand & Company
5. Principles of Physical Chemistry, B.R.Puri, R.L.Sharma & Pathania, 

Vishal Publishing
6. Essentials of Physical Chemistry, B.S. Bahl., G.D. Tuli & Arun Bahl , 

S.Chand & Co.,       New Delhi.
7. Simplified Course in Physical Chemistry, R.L. Madan, G.D. Tuli , 

S.Chand & Co.
8. Chromatography, . B.K .Sharma, GOEL Publishing house, Meerut
9. Text Book of Pharmaceutical Chemistry, .Atherden L.M, Bentley and 

Driver, Oxford. University Press 
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Complementary Course VI
15UZO331.2: Functional Zoology

No. of credits: 3 
No. of instructional hours per week: 5

Aim of the course
To familiarize students on the physiology of their own body and urge them 
to take precautionary measures to safeguard their health.

Objectives of the course

• To study the structure and function of each system in the human body.

• To study the etiology of common physiological disorders, syndromes 
and diseases.

Module I  4hrs
Nutrition: Types of nutrition – autotrophy and heterotrophy. Outline clas-
sification of foodcomponents. Brief mention of malnutrition disorders. 
Vitamins - physiological role anddisorders (deficiency diseases).

Module II  6hrs
Respiration: Respiratory pigments and their functions with special empha-
sis onhaemoglobin, transport of oxygen and carbon dioxide. Neural and 
hormonal control ofrespiration in man. Respiratory disturbances – brief 
mention of Apnoea, Dyspnoea, Hypoxia,Hypo and Hypercapnia, Asphyxia 
and Carbon monoxide poisoning. Physiological effects ofsmoking.

Module III  8hrs
Circulation : Blood-composition and functions, blood groups, mechanism 
of blood clotting(intrinsic and extrinsic pathways), anticoagulants, disor-
ders of blood clotting –haemophiliaand thrombosis. Heart - neurogenic 
and myogenic, peculiaritie s of cardiac muscle. Heart beat,pace maker. 
Blood pressure, ECG, cardiovascular disorders- arteriosclerosis, myo-
cardialinfarction, and hypertension; angiogram and angioplasty.

Module IV  6hrs
Excretion and osmoregulation: Classification of animals based on 
excretory wastes. Humannephron - structure and urine formation - ul-
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trafiltration, selective reabsorption, tubularsecretion and countercurrent 
mechanism; hormonal control of renal function; composition ofurine.
Kidney diseases - proteinuria, uremia, acidosis and alkalosis; dialysis.

Module V  6hrs
Neurophysiology: Neurone-structure, nerve impulse -resting potential, 
action potential andlatent period; synapse and synaptic transmission- All 
or none law, refractory period,neurotransmitters. Saltatory transmission 
and EEG.

Module VI  8hrs
Muscle Physiology: Ultra-structure of a striated muscle fibre, mechanism 
of musclecontraction, brief mention of muscle twitch, summation, tetanus 
and tonus, all or none law,fatigue, oxygen debt and rigor mortis.

Module VII  8hrs
Endocrinology: List the various endocrine glands and their corresponding 
hormones, briefdescription of hormonal influence, action and hormonal 
disorders- goitre, cretinismexophthalmic goitre, diabetes mellitus, dia-
betes insipidus, dwarfism, gigantism andacromegaly. Role of Hormones 
in reproductive cycle.

Module VIII  8hrs
Immunology: Types of immunity-innate, acquired, active, passive, hu-
moral and cellmediated. Cells, tissues and organs of immune system- 
lymphocytes, lymphoid tissue andorgans (Lymph nodes, spleen, bone 
marrow, thymus and mucosa associated lymphoid tissue).Antigens.
Antibodies- structure and function of immunoglobulin, classes ofim-
munoglobulins.Hypersensitivity and allergy; immunization-passive and 
active;vaccination.AIDS and its etiology.

References

•  Eckert R and Randall D (1987) Animal physiology, CBS Publishers 
and Distributors,

•  Ganong, W.F. (2002) Lange Review of Medical Physiology. Mc G H.

•  Ganong, W.F. (2003) Review of medical physiology, McGraw-Hill, 
New Delhi.

•  Goyal, K.A. &Sastry, K.V. :Animal Physiology. 6e 2002, Rastogi 
Publishers.
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SEMESTER IV

Language Course VIII

15UEN411.1: READINGS IN LITERATURE

No. of credits: 4 
No. of instructional hours per week: 5 (Total 90 hrs)

AIMS 
1. To sensitize students to the aesthetic, cultural and social aspects of 

literature. 
2. To help them analyze and appreciate literary texts. 

OBJECTIVES 
On completion of the course, the students should be able to: 
1. Understand and appreciate literary discourse. 
2. Look at the best pieces of literary writing critically. 
3. Analyze literature as a cultural and interactive phenomenon. 

Module 1 
What is literature – literature and context – genres – literature and human 
values – creative use of language – inculcation of aesthetic sense. Poetry 
– what is poetry – different types of poetry – poetic diction – figurative 
language – themes – stanza – rhyme.

Module 2 
Drama.Scope and definition – different types – one act plays - structure 
– dialogue – characters – action.

Module 3 
Prose What is prose – different types – personal – impersonal – technical. 

Module 4: Fiction. 
What is fiction – different types – plot – characters – setting – point of 
view – short story – its characteristics.
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COURSE MATERIAL 
Module 1 
Core reading: Readings in Literature. Department of Publications, Uni-
versity of Kerala. Poems prescribed: 
1. William Shakespeare: To Be or Not to Be (Hamlet, Act III, Scene 1) 
2. William Blake: The Tiger 
3. William Wordsworth: Lucy Gray
4. Alfred Lord Tennyson: Tithonus
5. Milton: On His Blindness
6. Rabindranath Tagore: Leave This Chanting (Poem 11 from Gitanjali) 
7. John Keats: Ode to Autumn
8. Ted Hughes: Full Moon and Little Frieda. 

Module 2 
Core reading: Vincent Godefroy - Fail not our Feast [from Dramatic Mo-
ments: A Book of One Act Plays. Orient Black Swan, 2013] 

Module 3
Core reading: Readings in Literature. Department of Publications, Uni-
versity of Kerala.
Essays prescribed: 
1. Robert Lynd: The Pleasures of Ignorance 
2. Martin Luther King: I Have a Dream 
3. Stephen Leacock: The Man in Asbestos 
4. Isaac Asimov: The Machine That Won the War.
 5. E.R. Braithwaite: To Sir, with Love [extract] 

Module 4 
Core reading: Stories for Life, Indian Open University. 
Stories prescribed: 
(i) Catherine Mansfield: A Cup of Tea. 
(ii) O Henry: The Last Leaf. 
(iii) Rabindranth Tagore: The Postmaster. 
(iv) Oscar Wilde: The Happy Prince.
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(v)  Ernest Hemingway: A Day’s Wait
(vi) Further reading 
1. A Concise Companion to Literary Forms. Emerald, 2013.
2. Abrams, M. H. A Glossary of Literary Terms.
3. Klarer, Mario. An Introduction to Literary Studies.Second edition.

Routledge, 2009.
Direction to Teachers 

The introduction to various genres is intended for providing basic 
information and no conceptual analysis is intended.

Language Course IX (Additional Language IV)

15UML411.1: hn\n-abw, k¿§m-flI cN-\, `mjm-h-t_m[w

No. of credits: 4
No. of instructional hours per week: 5
]T-t\m-t±iyw  :	 (i) Bi-b-hn-\n-a-b-Øns‚	 hnhn[	 LS-I-ßfpw	 {]{Inb-Ifpw	

hnZym¿∞n-Iƒ°v	 ]cn-N-b-s∏-Sp-Øp-I.	 Bi-b-hn-\n-ab	 kn≤m-¥-

ß-sf-°p-dn®pw	Bi-b-hn-\n-ab	amXr-I-I-sf-°p-dn®pw	Ah-t_m-[-

ap-≠m-°pI.

	 	 (ii) `c-W-Im-cy-ßƒ	 amXr-`m-j-bn-eqsS	 \n¿h-ln-°-s∏-SWw	 F∂	

Imcyw	C∂v	s]mXpth	AwKo-I-cn-°-s∏-´n´p-≠v.	ae-bmfw	`c-W-`m-

j-bm-Ip-tºmƒ	 D≠m-Ip∂	 {]iv\-ß-sf-°p-dn®v	 hnZym¿∞n-Isf	

t_m[-h¬°-cn-°p-I.

	 	 (iii)	Fgp-Øp-Im-cpsS	cN-\m-\p-`-h-ßƒ	hnZym¿∞n-Iƒ°v	]cn-N-b-

s∏-Sp-Øp-I.	k¿§m-fl-I-c-N-\bv°v	hnZym¿∞n-Isf	{]m]vX-cm-°pI.

(iv) ]Zw,	hmIyw,	 Nn”w	 F∂nh	 sX‰p-Iq-SmsX	 {]tbm-Kn-°p∂	

--Xn-eqsS	`mjm-ip≤n	\ne-\n¿Øp-I.	hnh¿Ø\Øn¬	 {]mtbm-KnI	

]cn-io-e\w	\¬IpI.

]mTy-]-≤Xn

samUyqƒ  H∂v  (18 aWn-°q¿)

hn\n-a-bhpw am[y-a-ßfpw

hn\n-abw˛\n¿∆-N\w	˛	Bi-b-hn-\n-ab	{]{Iob	˛	hyh-ÿm-]\w,	\n¿hy-h-ÿm-
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]-\w,	Bi-b-hn-\n-ab	{]{Io-b-bpsS	LS-I-ßƒ,	Bib	hn\nab	amXr-I-Iƒ	˛	

hnhn-[-Xcw	Bi-b-hn-\n-a-b-ßƒ	˛	hnhn-[-Xcw	am[y-a-ßƒ	˛	A®-Sn,	tdUn-tbm,	

sSen-hn-j≥,	kn\n-a,	C‚¿s\‰v	XpS-ßnb	\h-am-[y-a-ßƒ	˛	Ch-bpsS	khn-ti-j-

X-Iƒ	˛	am[y-a-ßfpw	kaq-lhpw

hniZ]T-\-Øn\v

am≤yaw	 		:		auen-I-Xbpw	\ncm-I-c-Whpw		˛		

tUm.-F.-{io-[-c≥,	\mj-W¬	_p°v	Ãmƒ	(Xm-sg-∏-d-bp∂	c≠p	teJ-\-ßƒ	

am{Xw)

1.		am\h	Bi-b-hn-\n-abw		 ˛	 XØzhpw	{]tbm-Khpw

2.		Bib	hn\n-abw		 ˛	 kn≤m-¥hpw	{]tbm-Khpw

samUyqƒ  c≠v (18 aWn-°q¿)

`c-W-`mj ae-bmfw

`c-W-`mj	˛	\n¿∆-N\w	˛		`c-W-\n¿∆-lWw	amXr-`m-j-bn-eqsS	BtI-≠-Xns‚	

Bh-iy-IX	˛	ae-bmfw	`c-W-`m-j-bm-Ip-tºmƒ	kzoI-cn-t°≠	aps∂m-cp-°-ßƒ	

`c-W-`m-jbv°p-≠m-bn-cn-t°≠	KpW-ßƒ	˛	\nb-Xm¿Y	t_m[-Iw,	B¿÷-hw,	

kpXm-cyX	kc-fw,	eLp-hm-Iy-ßƒ,	Bi-b-sØ-°p-dn-®p-ff	Ak-µn-Kv≤X	apX-em-

bh	˛	hnhn[	k¿°m¿	hIp-∏p-I-fpsS	kmt¶-XnI	]Zm-h-en-Iƒ.

]T-\-{]-h¿Ø\w

Cw•o-jn-ep-ff	k¿°m¿	DØ-c-hp-Ifpw	\S-]-Sn-{I-a-ßfpw	ae-bm-f-Øn-te°p	am‰m-

\p-ff	]cn-io-e-\w.

samUyqƒ  aq∂v (18 aWn-°q¿)

k¿§m-fl-I-c-N\

k¿§m-fl-IX	˛	\n¿h-N\w	˛	k¿Km-fl-I-X-bpsS	Dd-hnSw	˛	hnhn[	ImgvN-∏m-Sp-

Iƒ	˛	Imhy-{]-tNm-Z-\-sØ-°p-dn-®p-ff	`mc-Xob	k¶ev]w	˛	{]Xn-`-sb-°p-dn-®p-ff	

cmP-ti-J-cs‚	A`n-{]mbw	˛	`mh-bn-{Xn,	Imc-bn{Xn	˛	`mh-\-sb-∏-‰n-	tImf-dnUvPv	

˛	{]Y-a-`m-h-\bpw	ZznXob	`mh-\bpw	˛	^m‚-knbpw	Cam-Pn-t\-j\pw	XΩn-ep-ff	

hyXymkw	˛	th¿Uvkvh¿Øns‚	Imhy-\n¿h-N\w	˛	k¿§m-fl-I-c-N-\-bn-te°p	

\bn-°p	kml-N-cy-ßƒ	˛	P∑-hm-k-\bpw	A\p-`-hhpw	˛	cN-\-bpsS	hnhn-[-	

L-´-ßƒ.

{]mtbm-KnI ]cn-io-e\w

Ihn-X,	IY,	eLp-\m-S-Iw	{lkz-Nn-{X-ßƒ°p-ff	Xnc-°-Y,	^o®¿	XpS-ßn-b-

h-bpsS	cN\m]cn-io-e\w	hnZym¿∞n-Iƒ°v	\¬tI-≠-Xm-Wv.	Bh-iy-sa-¶n¬	

hnZym¿∞n-Isf	{Kq∏p-I-fmbn	Xncn-°mhp∂XmWv.
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hntZi]T-\-Øn\v

1.		k¿§m-fl-IX	 ˛	tUm.-sI.-Fw.	tImin			 	

	 	 	 (km-ln-Xy-hn-⁄m\	{]th-in-I)

2.		hm°p-I-fpsS	inev]w	 ˛	Fw.-sI.	km\p

	 	 	 (Im-hy-X-Øz-{]-th-in-I)

3.		Fs‚	Ihn-X-sb-∏‰n	 ˛	 kpK-X-Ip-amcn	 				

	 	 	 (C-cpƒNn-d-Ip-I-fpsS	BapJw)

4.		ImYn-Is‚	]Wn-∏pc	 ˛	 Fw.-Sn.-hm-kp-tZ-h≥	\mb¿	 	

	 	 				(Hcp-IY	P\n-°p∂p	F∂	A\p-`-h-°p-dn∏v	am{Xw)

samUyqƒ  \mev (18 aWn-°q¿)

`mjm-h-t_m[w

sX‰mb	cq]-Øn¬	Fgp-X-s∏-Sp∂	hm°p-Ifpw	Ah-bpsS	icn-bmb	cq]-ßfpw	˛	

hmIy-c-N-\-bn¬	km[m-cW	hcp∂	]ng-hp-Ifpw	Ah	Xncp-Øp∂	--Xn-\p-ff	am¿§\n	

¿t±-i-ßfpw	˛	{][m-\-s∏´	Nn”-ßfpw	Ah-bpsS	{]tbmK	kml-N-cy-ß-fpw.

{]mtbm-KnI ]cn-io-e\w

Cw•o-jn¬	\n∂v	ae-bm-f-Øn-te°pw	ae-bm-f-Øn¬	\n∂v	Cw•o-jn-te-°p-ap-ff	

hnh¿Ø\w	˛	KZyw,	]Zyw,	ssien-Iƒ,	]g-s©m-√p-Iƒ,	kmt¶-XnI	]Z-ßƒ	apX-

em-b-h-bpsS	hnh¿Ø-\w.

klm-b-I-{K-Ÿ-ßƒ

1.	 am[yaw	:	auen-I-Xbpw	\ncm-I-c-Whpw	˛	tUm.-Fw.-F≥.	{io[-c≥,		 	

	 	 	 \mj-W¬	_p°v	Ãmƒ

2.	 am[yaßfpw	ae-bm-f-km-ln-Xyhpw	 ˛	 Fw.-hn.-tXm-a-kv,

	 	 	 tIcf	kmwkvIm-cnI	{]kn-≤o-I-cW	hIp∏v

3.	 am[y-a-ßfpw	ae-bm-f-km-ln-Xyhpw	 ˛	 ]e¿,	tIcf	`mjm	C≥Ãn-‰q´v

4.	 am[y-a-hn-Nn-¥\w	 ˛	 tUm.-sI.-hn.-tXm-a-kv,			 	

	 	 	 tUm.-amXyp	sP.-ap-´Øv,	

	 	 	 en]n	]ªn-t°-j≥kv

5.	 ae-bm-fhpw	C‚¿s\‰pw	 ˛	 kp\oX	Sn.-hn,	

	 	 	 en]n	]ªn-t°-j≥kv,	tImgn-t°mSv

6.	 ssk_¿	ae-bmfw	 ˛	 (F-Un)	kp\oX	Sn.-hn,		 	

	 	 	 Id‚v	_pIvkv,	Xriq¿

7.	 `mjbpw	`c-W-`m-jbpw		 ˛	 tUm.	Fgp-am-‰q¿	cmP-cm-Ph¿Ω,		

	 	 	 C≥^¿ta-j≥	B‚v		 	

	 	 	 ]ªn-t°-j≥	hIp-∏v,

	 	 	 tIc-f	-k¿°m¿
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8.	 `cW	i_vZm-hen	 ˛	 tIc-f	-`mjm	C≥kv‰n-‰yq´v

9.	 hrØm¥]-{X-{]-h¿Ø\w	 ˛	 kztZ-im-`n-am\n	cma-IrjvW]nf-f,	

	 	 	 am-fp-s_≥	]ªn-t°-j≥kv

10.	 endn-°¬	_meUvkns‚	BapJw	 ˛	 hneyw	th¿Uvkvh¿Øv,

	 	 	 hnh:	 tUm.-tXm-∂bv°¬	hmkp-tZ-h≥,		

	 	 	 Fw.-F≥.hnP-b≥	kmkv°m-cnI	thZn

11.	 kmln-Xy-hnZy	 ˛	 Ip´n-Ir-jvW-am-cm-cv,

	 	 	 amcm¿	kmlnXy	{]Im-iw,

	 	 	 tImgn-t°m-Sv.

12.	 ImYn-Is‚	]Wn-∏pc	 ˛	 Fw.-Sn.-hm-kp-tZ-h≥	\mb¿,	

	 	 	 Un.-kn.-_pIvkv

13.	 Db-cp	bh-\nI	 ˛	 kn.-sP.-tXm-a-kv,

	 	 	 amfp-_≥	]ªn-t°-j≥kv,	Xncp-h-\-¥-]pcw

14.	 Imhy-kz-cq]w	 ˛	 Fkv.-Kp-]vX≥\mb¿,

	 	 	 en]n	]ªn-t°-j≥kv,	tImgn-t°mSv

15.	 IY-bpsS	\yq¢n-b�v	 ˛	 tUm.-h-’-e≥	hmXp-t»-cn,

	 	 	 Henhv	]ªn-t°-j≥kv,	tImgn-t°mSv

16.	 CcpƒNn-d-Ip-Iƒ	 ˛	 kpK-X-Ip-amcn

17.	 KZy-inev]w	 ˛	 kn.-hn.-hm-kp-tZ-h-`-´Xncn,

	 	 	 tIc-f-`mjm	C≥Ãn-‰yq´v

18.	 sX‰pw	icnbpw	 ˛		s{]m^.]∑\	cma-N-{µ≥	\mb¿,		

	 	 	 Id‚v	_pIvkv,	tIm´bw	

19.	 sX‰n-√mØ	ae-bmfw	 ˛	 s{]m^.]∑\	cma-N-{µ≥	\mb¿,		

	 	 	 Id‚	_pIvkv,	tIm´bw	

20.	 `mjm-ip≤n	kwi-b-]-cn-lm-c-ßƒ	 ˛	 s{]m^.-]-∑\-cm-a-N-{µ≥	\mb¿

21.	 `mjm-ip-≤nbpw	`c-W-`m-jbpw	 ˛	 tUm.-hn-f-°p-SncmtP-{µ≥,

	 	 	 {]nb-Z¿in\n	]ªn-t°-j≥kv

22.	 ae-bm-f-ssien	 ˛	 Ip´n-Ir-jvW-am-cm-cv,

	 	 	 amcm¿	kmln-Xy-	{]-Imiw,

	 	 	 tImgn-t°mSv

23.	 Xmbvsamgn	 ˛	 Fw.-F≥.-Im-c-t»cn

24.	 `c-W-`m-jm-{]-iv\-ßƒ	 ˛	 Fw.-hn.-tXm-a-kv,

	 	 	 tIcf	`mjm-	C≥Ãn-‰yq´v
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25.	 hnh¿Ø-\-hn-Nmcw	 ˛	 tUm.-F≥.-C.-hn-iz-\m-Y-A-ø¿,

	 	 	 tIc-f-	`mjm	C≥Ãn-‰yq´v

26.	 X¿Pp-a-bpsS	Xmt°m¬	 ˛	 kn.-hn.	hmkp-tZ-h-`-´Xn-cn,

	 	 	 en]n	]ªn-t°-j≥kv,	tImgn-t°mSv	

27.	 \√	ae-bmfw	 ˛	 kn.-hn.-hm-kp-tZ-h-`-´Xn-cn,	

	 	 	 en]n	]ªn-t°-j≥kv,	tImgn-t°mSv

28.	 http://en.wikipedia.org/wiki/media_influence
29. http://en.wikipedia.org/wiki/creative_writing
30.  http://www.du.ae.in/du/course creative-writing.pdf.

Language Course IX (Additional Language IV)
15UHN411.1: Poetry, Translation and Communicative Hindi

No. of credits: 4
No. of instructional hours per week: 5

Aim of the Course / Objectives
The aim of the course is to introduce the student to the world of Hindi 

Poetry Ancient and Modern. To sensitize the student to the aesthetic 
aspects of literary appreciation and analysis.

Systematic study of the theory, description and application of transla-
tion.To develop students skill in communicative Hindi.

Module 1
Poetry – Prescribe a poetry collection (Ancient and Modern)

Module 2
Translation (Prescribe a text book)
Translation definition – Importance of Translation – Field of Translation 
– Types of Translation – Literary, Non Literary Translation – Translation 
of English passage to Hindi.

Module 3
Communicative Hindi (Prescribe a textbook)
Procedure for the development of communicative skills of students.
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Use of Hindi language in different situations – in Home, in College, in 
Banks, in Hospitals, in Railway Stations in Book Shops etc.Names of 
Animals, Birds, Trees, Plants, diseases, vegetables, professions, kitchen 
utensils, etc.

Prescribed Textbooks
1. Poetry Collection  - Hindi Kavya Sopan
 (Detailed)  Edited by Sathyaprakash Misra
   Published by Lokbharathi, New Delhi
Poems to be studied
1. Kabeer – Sakhi – 1 to 8
2. Soordas – Pad – 1to 3
3. Bihari – Doha – 1to 4
4. Nadi ke Dweep – Agyey
5. Desh Gaan – Sarveswar Dayal Saksena
6. Proud Shiksha – Dhoomil
2. Translation (Detailed) - Anuvad
   Edited by Dr. M.S. Vinayachandran
   Published by Lokbharathi Prakasan, 
   New Delhi
(Chapter 2, 3 and 6 should be omitted. From chapter 4 Anuvad ke Pra-
kar, Portions upto karyalayeen anuvad should be studied, Chapter -7 
Translation. First 5 passages should be studied)
3. Communicative Hindi - Bolchaal ki Hindi
   By Dr. Suseela Gupt,
   Lokbharati Prakashan, Elahabad-1
(Conversations in Home, College, Bank, Hospital, Railway Station and 
Book shop should be studied. Names of Animals, Birds, Trees, Plants, 
Diseases, Professions, Vegetables, Kitchen utensils, Spices and Eata-
bles should be studied.



72

Language Course IX (Additional Language IV)
15UFR411.1: Culture and Civilization

No. of credits: 4
No. of instructional hours per week: 5

AIMS: 
 This course is intended to familiarize the students with French culture 
and civilization with specific reference to Kerala culture.

OBJECTIVES:
1. To acquaint the students with French culture and civilization.
2. To comprehend, compare and understand better the civilization of 

one’s native place.

SYLLABUS:
NAME OF TEXT: CONNEXIONS – Niveau 1 By Régine Mérieux and 
Yves Loiseau
Publisher : Didier
Module 4 : Se situer dans le temps
Unit 10 : Au jour le jour
Unit 11 : Roman
Unit 12 : Je te retrouverai
Articles on Kerala culture with special emphasis on festivals, tour-
ist centres and cuisine.

Reference books :
1. Le Nouveau Sans Frontières Vol I by Philippe Dominique
2. Panorama Vol I by Jacky Girardet
3. Cours de langue et de civilisation française Vol I (Mauger Bleu) 
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Core Course III
15UBO441: BRYOLOGY, PTERIDOLOGY,  

GYMNOSPERMS AND PALEOBOTANY
No. of credits: 3
No. of instructional hours per week: 5

BRYOLOGY  8 hrs
1. Introduction and classification- general account
2 Study of habit, thallus organization, vegetative and sexual reproduction 

and alternation of generation of the following types (Developmental 
details are not required)  Riccia, Marchantia, Anthoceros, Funaria 

3 .Economic importance of Bryophytes 

Practical       09 Hrs 
1. Riccia- Habit- Internal structure of thallus- V.S.of thallus through ar-

chegonia, antheridia and sporophyte 
2. Marchantia-Habit- thallus with Archegonial receptacle, Malerecep-

tacle V.S, Female receptacle V.S. T.S of thallus through gemma, 
Sporophyte V.S 

3. Anthoceros-Habit
3. Funaria-Habit V.S. of archegonial cluster, V.S of Antheridial cluster, 

Sporophyte V.S 

PTERIDOLOGY       18 hrs
1. Introduction: General characters morphological and phylogenetic 

classification 
2. Study of the habitat habit, internal structure, reproduction and life cycle 

of the following types (Developmental details not required). 
 Psilotum, Selaginella, Pteris and Marselia
3. General topics: Stelar evolution in Pteridophytes. Economic importance 

of Pteridophytes 
Practical 16hrs 
1. Psilotum - External features, Stem T.S., Synangium T.S. 
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2. Selaginella -Habit, stem and rhizophore, T.S., V.S. of strobilus, Mega-
sporophyll and Microsporophylls 

3. Pteris -Habit, Rachis T.S. Sporophyll T.S., Prothallus 
4. Marselia -Habit, Rhizome and Petiole T.S., Sporocarp T.S. ,V.S.

GYMNOSPERMS      14 hrs
1. Introduction –General characters and classification of Gymnosperms 
2 .Study of the habit, anatomy, reproduction and life cycle of the follow-

ing types (Developmental details are not required)  Cycas, Pinus 
and Gnetum

3. Evolutionary trends in gymnosperms, Economic importance of Gym-
nosperms 

Practical       10 hrs 
1. Cycas- T.S of leaf, T.S. of coralloid root. Micro and megasporophyll, 

VS of ovule 
2. Pinus- T.S. of stem, T.S. of needle, male and female cone, V.S. 
3. Gnetum-Habit, stem T.S, (young and mature),leaf T.S, male and female 

strobilus ,V.S of male and female cone ,ovule V.S and seed. 

PALAEOBOTANY 04 hrs
1. Geological time scale, Fossil formation, types of fossils. 
2. Fossil Pteridophytes- Rhynia, Lepidodendron, Lepidocarpon. Fossil 

gymnosperms- Lygnopteris.

Practical 01 hr
1 .Fossil Pteridophytes- Rhynia stem, Lepidodendron, Lepidocarpon.
2. Gymnosperm- Lygenopteris

REFERENCES
1. Chopra R.N. and Kumra P.K. 1988 Biology of Bryophytes.Wiley East-

ern Ltd. New Delhi 
2. Parihar N.S. 1965. An introduction to Bryophyta.Central Book Depot.

Alahabad.
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3. VashishtaB.R., Sinha A.K. and Adarsha Kumar. 2008. Botany for 
Degree Students: Bryophyta.S. Chand&Company Ltd., New Delhi.

4. Coutler. J.M. and Chamberlain C.J.1958.Morphology of Gymnosperms. 
Central Book Depot, Allahabad 

5. Gupta V.K. and Varshneya U.D. 1967.An Introduction to Gymno-
sperms. Kedarnath, Ramnath, Meerut. 

6. Smith G.M. 1955 Cryptogamic Botany – Vol. II. Mc Graw Hill Co. 
New Delhi 

7. Sporne K.R. 1966. Morphology of Pteridophytes. Hutchin University 
Library, London. 

8. Sporne K.R. 1967. Morphology of Gymnosperms. Hutchin University 
Library, London 

9. Vashista B.R. 1993. Pteridophyta. S.Chand and co. New Delhi 
10. Vashista B.R.1993. Gymnosperms. S. Chand and co. New Delhi 
11. Andrews H.N. 1967. Studies on Palaeobotany.C .J. Felix.
12. Arnold C.A. 1947. Introduction to Palaeobotany -McGraw Hill Co. 

New Delhi. 

Complementary Course VII
15UCH431.2: Organic Chemistry

No. of credits: 3
No. of instructional hours per week: 5

Module - 1 - Carbohydrates (9 Hrs)
 Classification, configuration, glyceraldehyde, erythrose, threose, 
ribose, 2-deoxy ribose, arabinose, glucose, fructose and mannose. 
Pyranoside structures of glucose and fructose, furanoside structure of 
fructose (structure elucidation not expected). Mutarotation and epimeri-
zation.Conversion of glucose into fructose and vice versa.

Module - II - Amino acid and Proteins (9 Hrs)  
Classification and properties – synthesis of glycine, alanine and trypto-
phan – polypeptides and proteins, peptide linkage, peptide synthesis, 
polypeptides, primary, secondary, tertiary and quarternary structure of 
proteins, test for proteins.
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Module III -Vitamins, Hormones, Lipids (9 Hrs)
Classification of Vitamins, structure, function and deficiency diseases of 
Vitamin A, C and D, Deficiency diseases, Hormones -cholesterol, bile 
acids, artificial hormones(only elementary study), Lipids – classification 
of oils, fats and iodine value, saponification value, phospholipids (no 
structural elucidation).

Module IV -Alkaloids and Terpenes (9 hrs)
Alkaloids: General methods of isolation, general properties, classifica-
tion, physiological action of alkaloids. Strutcure of conine, morphine and 
nicotine (no structural elucidation) 
Terpenes: classification, isoprene rule, essential oils, elementary study 
of Citral and Geraniol (no structural elucidation), elementary idea of 
the natural rubber, synthetic rubber, synthesis of Buna - N, Buna - S, 
neoprene and thiokol.  

Module IV- Insecticides and pesticides (9Hrs)
Pesticides, insecticides, herbicides, fungicides, Classification of Insecti-
cides, Phosphorus, chlorine and carbamates, detection and identification 
of insecticides by TLC. Structure and synthesis of DDT, BHC, malathion, 
carbamates, Toxicity.

Module V– Heterocyclics, Drugs (9 hrs)
Heterocyclics : An outline study of the preparation and properties of 
furan, pyrrole, thiophene, pyridine. Hoffmann’s exhaustive methylation.
Classification of drugs- analgesic, antipyretic, antibiotic, hypnotics, 
suphadrugs, antacids, antimalarials.Drugs of plant origin anticancer 
compounds from plants.

REFERENCES FOR SEMESTER IV
1. Organic Chemistry of Natural Products, Chatwal, Gurdeep.R, Hima-

laya Publications
2. Chemistry of natural products, P.S. Kalsi, New Age International 

Private Ltd
3. Elementary organic spectroscopy, Y.R Sharma, S chand & Company
4. Organic Chemistry Vol I and II – I.L. Finar
5. Principles of Organic Chemistry – M. K. Jain, S. Nagin & Co
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6. Text Book of Pharmaceutical Chemistry, Atherden L.M, Bentley and 
Driver, Oxford. University Press

 

Complementary Course VIII
15UZO431.2: Applied Zoology

No. of credits: 3
No. of instructional hours per week: 5

Aim of the course
To introduce the methodology and perspectives of applied branches of 
zoology with a view of educating youngsters on the possibilities of self 
employment

Objectives of the course
•  To learn the basic principles involved in the culture and breeding 

of common edible and ornamental fishes of Kerala and the art of 
aquarium keeping.

•  To get a basic understanding of human genomics and reproductive biol-
ogy including stem cell research and prenatal diagnostic techniques

Module I  17hrs
Aquaculture: Traditional methods of aquaculture, fishing crafts and gears, 
common fishes used for culture in Kerala, Catla, Etroplus, Tilapia and 
Mugil; capture fishes- sardine, mackerel. Pond culture: Construction, 
maintenance and management; carp culture, shrimp culture, shellfish 
culture, compositefish culture and pearl culture Ornamental fish culture: 
Fresh water ornamental fishes – biology, breeding habits, spawning, 
hatching and rearing techniques. Construction and maintenance of 
aquarium: Construction of home aquarium, materials used, setting up of 
freshwater aquaria, aquarium plants, ornamental objects, cleaning the 
aquarium, maintenance of water quality, control of snail and algal growth.

Module II  10hrs
Sericulture: Brief account of morphology and life history of silkworm, va-
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rieties of silkworm, rearing technique, mulberry cultivation, diseases and 
pests of silkworm. Processing of cocoon, reeling and marketing of silk.
Apiculture: Species of honey bees, social organization of honey bees, 
apiary management andmaintenance,bee keeping equipments, bee 
pasturage, honey and bees wax and their uses.

ModuleIII  8hrs
Live Stock Management: Poultry farming,poultrybreeds: mention Ameri-
can, Asiatic, Mediterranean, English and indigenous breeds.Poultry 
breeding and poultry products; rearing of chicks, growers, layers, broilers, 
ducks,turkeys and quails; diseases of poultry.
Dairy farming: Types, loose housing system and conventional barn sys-
tem; advantages andlimitations of dairy farming; establishment of dairy 
farm and choosing suitable dairy animals,feed, diseases of dairy animals.

Module IV  7hrs
Human Genetics: Normal chromosome complements; karyotype study, 
pedigree analysis.Syndromes- autosomal syndromes (Down’s syndrome 
and Edwards syndromes), sexchromosomal syndromes (Turners syn-
drome and Klinefelter’s syndrome), genetic disorders-singlegene disor-
ders (sickle cell anemia and phenyl ketonuria), multifactorial disorders 
(cleftlip, and cleft palate), genetic counseling.

Module V  12hrs
Developmental Biology and Biotechnology : Types of egg; fertiliza-
tion; types and pattern ofcleavages, blastulation - different types of 
blastula,gastrulation- morphogenetic movements (epiboly and emboly); 
brief description oforganizers and embryonic induction. Cloning experi-
ments in animals and man.Embryonicstem cell research. Prenatal diag-
nostic techniques- amniocentesis, chorionic villus sampling,ultrasound 
scanning. Test tube babies, gene cloning, human genome project, human 
genetherapy.

References

•  Bard, J. (1986). Handbook of Tropical Aquaculture.

•   Gardner, E.J.(1983). Human heredity, John Wiley and Sons, New York

•   Hawkins, A.D. (1981). Aquarium Systems, Academic Press

•   Lewin, B. (1983). Genes, John Wiley and Sons, New York.
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•  Mishra, R.C. (2002). Perspectives in Indian Apiculture, Agro

•   Philips, E.F. (2003). Bee Keeping, Agro

•   Santhanam, R. A Manual of Aquaculture.

•   Shukla and Upadyay. (2002) .Economic Entomology.

•   Tembhare, D.B. (1997). Modern Entomology, Himalaya Publishing 
House.

•   Zuka, R.l and Hamiyn. (1971). Aquarium fishes and plants
 

Complementary Course IX
15UCH432.2: Practical

No. of credits: 4
No. of instructional hours per week: 
Qualitative Analysis
Systematic analysis with a view to identify the organic compound (aro-
matic – aliphatic, saturated – unsaturated, detection of elements and 
detection of functional groups) – polynuclear hydrocarbons, alcohols, 
phenols, halogen compounds, nitro compounds, amino compounds, 
aldehydes, ketones, carboxylic acids, amides, urea, thiourea and esters. 
Only monofunctional compounds are to be given.
Organic preparations
1. Acetanilide from aniline
2. Metadinitrobenzene from nitro benzene
3. Benzoic acid from benzyl chloride
A student has to analyse at least twelve organic compounds.

Volumetric Analysis
A. Acidimetry and alkalimetry
a. Preparation and standardization of decinormal HCl using sodium 

carbonate as primary standard.
b. Estimation of sodium hydroxide using (i) Std oxalic acid and (ii) Std HCl
c. Determination of sodium hydroxide and sodium carbonate in a mixture 

(indicator method)
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B. Permanganometry
a. Standardization of KMnO4 by oxalic acid/sodium oxalate and Mohr’s 

salt
b. Estimation of oxalic acid/sodium oxalate
c. Estimation of Mohr’s salt
d. Estimation of calcium

C. Dichrometry
a. Preparation of Std. K2Cr2O7 and estimation of ferrous iron by external 

and internal  indicators.
b. Estimation of ferric iron by reduction with stannous chloride (internal 

indicator).

D. Iodimetry and Iodometry
a. Standardisation of sodium thiosulphate using std potassium dichromate
b. Estimation of copper in a solution
c. Estimation of iodine

E. Complexometric titrations
a. Standardisation of EDTA using std Mg2+ or Zn2+ ion solution.
b. Estimation of any one metallic ion from Ca2+, Mg2+, Zn2+ or Ni2+
A student has to carry out at least twelve experiments in this class.

Gravimetric Analysis
1. Estimation of water of hydration in barium chloride crystals
2. Estimation of barium in barium chloride solution.
This laboratory based course reinforces the qualitative and quantitative 
chemical analysis that the student has learned in the 1st ,2nd , 3rd and 
4th semesters 
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Complementary Course X
15UZO432.2: Practical

No. of credits: 4
No. of instructional hours per week: 

Aim of the course
To provide an hands- on training experience in anatomy through simple 
dissections andmountings
Objectives of the course
• To familiarize students with conventional organ system in common, 

easily availableanimals.
• To emphasize the adage that ‘seeing is believing’ typical examples 

and economically
• important specimen (preserved) to be studied.
• To study and carry out routine clinical analysis of blood and urine
Animal Diversity I &II
Study specimens
1. Protista :Noctiluca, Paramecium, Entamoeba, Trichonympha[any 3]
2. Porifera :Sycon
3. Cnidaria :Obelia, Aurelia, Sea anemone (Adamsia)
4. Platyhelminthes :Bipalium, Fasciola, Taeniasolium
5. Nematoda :Ascaris, Ancylostoma
6. Annelida :Nereis, Hirudinaria
7. Arthrapoda :Limulus, Scorpion, Scolopendra, Sacculina,Leptocorisa, 

Oryctes, Larval stages of prawn[any 5]
8. Mollusca : Freshwater mussel, Sepia, Pila
9. Echinodermata : Starfish, Sea urchin, Brittle star, Sea cucumber, sea 

lily[any 3]
10. Chordates :Branchiostoma (entire),Ascidia.
Petromyzon Scoliodon, Narcine, Echeneis, Hippocampus, Anguilla[any 3]
Icthyophis, Amblystoma, Rhacophorus[any 2] Chamaeleon, Bungarus, 
Naja, Vipera, Chelone[any 4] Pigeon – different types of feathers Pteropus
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Minor Practicals (Mounting) – any three
1. Earthworm : Setae in situ
2. Penaeus: Appendages
3. Cockroach :Mouth parts
4. Nereis :Parapodium
5. Shark :Placoid scales
Major Practicals(Dissection) – any two
1. Earthworm : Alimentary canal and associated glands
2. Penaeus: Nervous system
3. Cockroach : Alimentary canal
Osteology
Study of the skeleton of frog
1. Vertebrae (typical, 8th, 9th and urostyle)
2. Limb girdles: pectoral girdle with sternum, pelvic girdle, 

astragalus&calcaneum.
Functional and Applied Zoology
Functional Zoology
1. Preparation of human blood smear to study the different types of 

WBCs.
2. Human blood grouping: ABO and Rh Systems.
3. Urine analysis for abnormal constituents: albumin and glucose.
4. Study of slides/models of different types of eggs, blastula and gastrula 

of animals.
Applied Zoology
1. Study of beneficial insects
Apis(worker, drone and queen), Bombyx(life cycle, silk)
2. Study of the following items of economic importance:
Perna, Pinctada, Penaeus, Sardinella, Rastrelliger
Human Genetics
Study of the following using charts/photographs
1. Study of normal human karyotype.
2. Study of abnormal human karyotypes. [Klinefelter’s, Turner’s, Down’s 

and Edward’ssyndrome]
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•  Brusca R.C. and Brusca G.J. (1990) Invertebrates. Sinauer Associ-
ates, Sunderland,MA

•   Chandler, A.C. and Read. Parasitology.

•  Hickman C.P. and Roberts L.S. (1994) Animal Diversity. Wm. C. Brown, 
Dubuque,IA  Living Invertebrates Blackwell scientific Publications, 
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SEMESTER V
Core Course IV

15UBO541: ANGIOSPERM MORPHOLOGY,
SYSTEMATIC BOTANY, ECONOMICBOTANY,
ETHNO BOTANY AND PHARMACOGNOSY

No. of credits: 4 
No. of instructional hours per week: 4

MORPHOLOGY      10 hrs 
1. Brief account on the various types of inflorescence including special 

types (Cyathium, Verticillaster, Hypanthodium, Coenanthium and 
Thyrsus) with examples.

2. Floral morphology-Flower-as a modified shoot, Flower parts, their 
arrangements, relative position, numeric- plan, cohesion, adhesion, 
symmetry of flower, aestivation types, placentation types; floral dia-
gram and floral formula 

3. Fruit types: simple, aggregate and multiple. 
4. Seeds: albuminous and exalbuminous. 
SYSTEMATIC BOTANY     38 hrs 
1. Definition, scope and significance of Taxonomy
2. Historical development of the systems of classification: 

1. Artificial- Linnaeus sexual system 
2. Natural - Bentham and Hooker (detailed account) 
3. Phylogenetic- APG System (Brief account only) 

4. Basic rules of Binomial Nomenclature and International Code of 
Botanical Nomenclature (ICBN). 

5. Importance of Herbarium, Herbarium techniques and Botanical 
gardens. 

6. A brief account on the Modern trends in taxonomy; Chemotaxonomy 
and Molecular taxonomy 

7. A study of the following families with emphasis on the morphologi-
cal peculiarities and economic importance of its members (based on 
Bentham & Hooker’s system) 

(1) Annonaceae  (13) Apocynaceae  
(2) Nymphaeaceae  (14) Asclepiadi aceae 
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(3) Malvaceae  (15) Solanaceae 
(4) Rutaceae   (16) Acanthaceae 
(5) Anacardiaceae  (17) Verbenaceae 
(6) Fabaceae   (18) Lamiaceae 
(7) Myrtaceae   (19) Amaranthaceae 
(8) Cucurbitaceae  (20) Euphorbiaceae 
(9) Apiaceae   (21) Orchidaceae 
(10) Rubiaceae   (22) Musaceae 
(11) Asteraceae  (23) Liliaceae 
(12) Sapotaceae  (24) Arecaceae
(25) Poaceae 

Practical        45 hrs 
1. Study on various types of inflorescences, Flowers and fruits with vivid 
record of practical work. 
2. Students must be able to identify the angiosperm members included 
in the syllabus up to the level of families. Draw labeled diagram of the 
habit, floral parts, L S of flower, T S of ovary, floral diagram, floral formu-
la and describe the salient features of the member in technical terms. 
3. Students must submit practical records, Herbarium sheets (25 Nos:) 
and Field book at the time of practical examination. 
4. Field trips are to be conducted for three days either as continuous or 
one day trips. 

ECONOMIC BOTANY      12 hrs 
1. Study of the major crops in Kerala with special reference to their 
Botanical description, morphology of the useful part and economic im-
portance-– 
Cereals and millets  : Paddy, Wheat and Ragi 
Pulses    : Black gram and Bengal gram 
Sugar yielding Plants  : Sugar cane 
Spices    : Pepper and Cardamom 
Beverages   : Coffee, Tea 
Fibre yielding plant  : Cotton 
Dye Yielding plants  : Henna and Bixa orellana
Resins    : Asafoetida 
Tuber crops   : Tapioca, Dioscorea 
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Oil yielding Plants  : Coconut, Sesame and Ground nut 
Latex yielding plant  : Rubber 
Medicinal plants   :Sida, Zingiber officinalis, Aloe vera
     and Vinca rosea
Insecticides   :Neem

Practical       06 hrs 
Identify the economic products obtained from the plants mentioned 
under Economic Botany 

ETHNOBOTANY     06 hrs 
1. Definition — importance, scope, categories and significance. 
2. Study of various methods to collect Ethno botanical data. 
3 Medicinal plants used by tribes in their daily life as food, clothing, 

shelter and agriculture. 
4. Study of common plants used by tribes. 
 Aegle marmelos, Ficus religiosa, Cynadon dactylon, Ocimum sanc-

tum and Trichopus zeylanicus 

PHARMACOGNOSY     06 hrs
1. Definition and scope of Pharmacognosy 
2. Sources of crude drugs – roots, rhizome, bulb, corm, leaves, stems, 
flowers, fruits and seeds 

Practical       03 hrs 
1. Visit a tribal area and collect information on their traditional method 
of treatment using crude drugs 
2. Observe the plants of ethno botanical importance

REFERENCES 
1. Sivarajan V.V. 1993. Introduction to the principle of plant taxonomy. 

Oxford and IBH Publishing Company 
2. Pandey S.N. and Misra S.P. 2008 Taxonomy of Angiosperms. Ane 

Books Pvt. Ltd. 
3. Verma V. 2009. Text Book of Economic Botany. Ane Books Pvt. Ltd. 
4. Kapoor L.D. 2001. Hand Book of Ayurvedic Medicinal Plants. CRC 

Press New York, Ane Books Pvt. Ltd 
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5. Davis, P. and Haywood, V.H. 1963. Principles of Angiosperm Tax-
onomy. Oliver and Royd, London. 

6. Heywood, V.H. and Moore D.M. 1984. Current Concepts in Plant 
Taxonomy. Academic Press, London. 

7. Jones, S.B. Jr. and Luchsinger, A.E. 1986. Plant Systematics (2nd 
edition). McGraw-Hill Book Co., New York. 

8. Lawrence. G.H.M. 1951.Taxonomy of Vascular Plants. Macmillan, 
New York. 

9. Naik, V.N. 1984. Taxonomy of Angiosperms. Tata McGraw Hill, New 
York. 

10. Radford. A.E. 1986.Fundamentals of Plant Systematics.Harper 
and Row, New York.

11. Singh. G. 1999. Plant Systematics: Theory and practice. Oxford & 
IBH Pvt. Ltd., New Delhi. 

12. Jeffrey, C. 1982. An Introduction to Plant Taxonomy. Cambridge 
University Press, Cambridge, London. 

13. Stace. C.A. 1989. Plant Taxonomy and Biosystematics.2nd ed. 
Edward Arnold, London.

14. Woodland. D.E. 1991.Contemporary Plant Systematics. Prentice 
Hall, New Jersay. 

15. Jain S.K. 1981. Glimpses of Ethnobotany. Oxford and IBH Publish-
ing Company, New Delhi. 

17. Jain, S.K. 1987. A Manual of Ethnobotany. Scientific Publishers, 
Jodhpur 

Core Course V
15UBO542: ENVIRONMENTAL

STUDIES AND PHYTOGEOGRAPHY

No. of credits: 4
No. of instructional hours per week: 5

ENVIRONMENTAL STUDIES     81 hrs
1. Definition- Scope and relevance.
2.Natural Resources - Renewable and Non renewable - Land & Soil, 
Water, Energy, Minerals, Food and agriculture , Forests. 
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3. Degradation of natural resources -Land degradation, degradation of 
water resources, Loss of flora and fauna. Causes – population explo-
sion, over exploitation, deforestation, agriculture mismanagement, 
desertification, overgrazing, soil erosion, mining, urbanization and 
industrialization- change in land use, depletion of water resources 

4. Conservation of Natural resources Land and soil- afforestation, re-
generation of waste land Water - Rain water harvesting, ground 
water dams Energy - Promoting use of renewable resources-solar, 
hydel, tidal and wind; biofuels. Forests- Reforestation, Community 
forestry programmes 

5. Role of an individual in conservation of natural resources, sustain-
able life styles. 

6. Ecosystems - Concept, definition, structure and function; compo-
nents- biotic and abiotic; energy flow 

7. Food chains -Food web & ecological Pyramids, biogeochemical cy-
cles - Carbon and Phosphorous cycle 

8. Ecological succession-Definition, primary and secondary succes-
sion, climax concept, hydrosere and xerosere. 

9. Plant adaptations- Morphological, anatomical& physiological adap-
tations of –Hydrophytes, Xerophytes, Halophytes, Epiphytes, Para-
sites

10. Introduction- types, characteristic features, structure and functions 
of the following ecosystems. 

1. Forest ecosystem 2. Grassland ecosystem 3.Desert ecosystem 4. 
Aquatic ecosystems- Ponds, Streams, Rivers, Oceans, Estuaries 
(brief account only) 

10. Biodiversity and its conservation Introduction 
11. Definition- genetic, species and ecosystem diversity. 
12. Terrestrial (Tropical rain forest) and Aquatic Biomes (mangroves). 
13. Hot-spots of biodiversity; India as mega-diversity nation. 
14. Threats to biodiversity: land use changes & habitat destruction, 

poaching of wild life- hunting & export, Overuse of pesticides, inva-
sive species. 

15. IUCN, Red data Book; Extinct and Threatened species- endan-
gered & Rare; Endemic species of Western Ghats. 
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16. Conservation of biodiversity: In-situ(National parks and Wild life 
sanctuaries) and Ex-situ conservation (botanical gardens); Bio-
sphere Reserves & World Heritage Sites in India-Ramsar sites. 

17. Global initiatives in biodiversity conservation-Stockholm Confer-
ence, Montreal Protocol, Convention on Biological diversity Regional 
initiatives- Chipko movement, A brief account on conservation efforts 
in Kerala- People Biodiversity Register. 

18. Biodiversity issues of Kollam district.
19. Environmental pollution - Definition causes, effects and control 

measures of – 1. Air pollution 2.Water pollution 3.Soil pollution 4.Ma-
rine pollution 5.Noise pollution 6.Thermal pollution 7.Nuclear haz-
ards.

20. Solid Waste Management- waste minimization, Recycling and Re-
use, Consuming environment friendly products. E-waste manage-
ment.

21. Environmental Issues- Climate change, Global warming, Acid rain, 
Ozone layer depletion. 

22. Environmental Legislations - Environment protection Act (1986); Air 
[prevention and control of pollution] Act (1981; Amended 1987); Wa-
ter [prevention and control of pollution] Act (1974; Amended 1988); 
Wildlife Protection Act (1972); Forest conservation Act (1980). 
(Scope and relevance only) 

23. Environmental Organisations–UNEP, IPCC, WWF, Central Pollution 
Control Board

PHYTOGEOGRAPHY      09 hrs
1. Concept & Definition
2. Vegetation in India – Forests- tropical, temperate, sholas, sub al-

pine, alpine, mangroves & Grasslands. 
3. Phytogeographical regions of India - Western and eastern Himala-

yas, Dessert, Western Ghats, Deccan Peninsula, Gangetic Plain, 
North East India,Coasts & Islands. 

Practical       36 hrs 
1. Visit a local polluted site and report major pollutants. 
2. Study of ecological and anatomical modifications of Xerophytes, Hy-
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drophytes, Halophytes, Epiphytes and Parasites. 
3. Observation and study of different ecosystems mentioned in the syl-

labus. 
4. Phytogeographical regions of India- Photos/ Diagrams 
REFERENCES 
1. Misra S.P. and Pandey S.N. 2009. Essential Environmental studies, 

Ane Books Pvt. Ltd 
2. Erach Bharucha 2005. Text book of environmental Studies for un-

dergraduate Courses. Universities Press, University Grants Com-
mission 

3. Ahluwalia V.K. and Sunitha Malhotra 2009.Environmental science. 
Ane Books Pvt. Ltd. 

4. Chapman J.L. 2006. Ecology-Principles and Application. Cambridge 
University Press India Pvt. Ltd 

5. Verma, P.S. and Agrawal V.K. 2004. Cell Biology, Genetics, Molecu-
lar Biology, Evolutionand Ecology. S. Chand & Company Ltd., New 
Delhi. 

6. Prithipal Singh 2007. An Introduction to Biodiversity. Ane Books Pvt. 
Ltd 

7. Ambasht R.S. 1988. Text book of Plant Ecology.Students and Friends 
& Co. Varanasi.

8. Odum E.P. 1971. Fundamentals of Ecology, 3rd Edn.Philladephia & 
Saunders, Tokyo, Toppon.

9. Sharma P.D. 1989. Elements of Ecology. Rastogi’s Company Ltd., 
Publications. 
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Core Course VI
15UBO543: CELL BIOLOGY, GENETICS

AND EVOLUTIONARY BIOLOGY

No. of credits: 3
No. of instructional hours per week: 4

CELL BIOLOGY     25 hrs
1. Introduction 
2. Ultra structure and functions of the cell components and organelles 

Cell wall; The cell membrane, Endoplasmic reticulum, Ribosomes, 
Golgi apparatus, Lysosomes, Peroxisomes, Vacuole, Mitochondria, 
Chloroplast & Nucleus. 

3. The chromosomes- Chromosome morphology- Eukaryotic chromo-
somes and its organization. Chromatin - composition and structure; 
hetero chromatin and euchromatin; Chemical organization. Nucleo-
proteins – histones and non –histones. Nucleosome model of DNA 
organization.

4. Special types of chromosomes- Salivary gland, Lamp brush and B 
chromosomes 

5. Variation in Chromosome number (Numerical aberrations)- anue-
ploidy and Euploidy- haploidy, polyploidy- significance 

6. Variation in Chromosome structure (Structural aberrations) - dele-
tion, duplication, inversion and translocation; significance 

7. Mitosis and Meiosis. cell cycle : Significance of mitosis and meiosis 

Practical              12 hrs 
1. Make acetocarmine squash preparation of onion root tip and to 

identify different stages of mitosis. 
2. Make squash preparation of the flower buds of any of the following 

plants. Rhoeo, Capsicum (To identify Meiosis) 

GENETICS              36 hrs
1. Mendelian Genetics- Mendel and his experiments, Reasons for Men-

del’s success, Mendelian principles, Mendelian ratios, monohybrid 
and dihybrid crosses, back cross and test cross 
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2. Genetics after Mendel- Modified Mendelian ratios; Incomplete domi-
nance –Flower color in Mirabilis ; Interaction of genes- Comb pattern 
in poultry. 9:3:3:1. Epistasis - Recessive. Coat color in mice. 9:3:4; 
Dominant epistasis. Fruit colour in summer squash. 12:3:1; Comple-
mentary genes. Flower color in Lathyrus 9:7; Duplicate gene with 
cumulative effect. Fruit shape in summer squash. 9:6:1; Duplicate 
dominant genes in shepherd’s purse. 15:1; Inhibitory factor. Leaf 
color in Paddy. 13:3 

3. Multiple alleles-General account. ABO blood group in man.Rh factor.
4. Quantitative characters- General characters of quantitative inherit-

ance, polygenic inheritance; Skin color in man, ear size in Maize. 
5. Linkage and crossing over- Linkage and its importance, linkage and 

independent assortment. Complete and incomplete linkage. Cross-
ing over – a general account, two point, three point cross. Determi-
nation of gene sequence.Interference and coincidence.Mapping of 
chromosomes.

6. Sex determination- Sex chromosomes, chromosomal basis of sex 
determination XX- XY, XX-XO mechanism. Sex determination in 
higher plants (Melandrium album) Sex chromosomal abnormalities 
in man. Klinefelter’s syndrome, Turner’s syndrome. Sex linked inher-
itance. Eye color in Drosophila, Hemophilia in man.

7. Extra nuclear inheritance General account, maternal influence. Plas-
tid inheritance in Mirabilis. Shell coiling in snails, kappa particle in 
Paramecium. 

Practical       24 hrs 
Work out problems in 
1. Monohybrid cross (Dominance and incomplete dominance) 
2. Dihybrid cross (Dominance and incomplete dominance) 
3. Gene interactions (All types of gene interactions mentioned in the 

syllabus) 
a. Recessive epistasis 9: 3: 4. 
b. Dominant epistasis 12: 3: 1 
c. Complementary genes 9: 7 
d. Duplicate genes with cumulative effect 9: 6:1 
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e. Inhibitory genes 13: 3 
f. Duplicate dominant gene 15: 1 
g. Comb pattern in poultry 9:3: 3:1 
4. Linkage and crossing over 
5. Two point and three point crosses 
6. Construction of genetic map. 

EVOLUTIONARY BIOLOGY    11 hrs
1. Progressive and Retrogressive evolution. 
2. Parallel and Convergent evolution. 
3. Micro and Macro evolution. 
4. Theory of Lamarck, Wiesman and De Vries, Darwinism, Neo- Dar-

winism 
5. Isolation, Mutation, Genetic drift, Speciation 
6. Variation and Evolution – Hybridization and Evolution – Polyploidy 

and evolution– Mutation and evolution. 

REFERENCES 
1. Aggarwal S.K. 2009. Foundation Course in Biology, 2nd Edition, 

Ane Books Pvt. Ltd 
2. Veer Bala Rastogi 2008. Fundamentals of Molecular Biology Ane 

Books Pvt. Ltd 
3. Taylor 2008. Biological Sciences. Cambridge University Press India 

Pvt. Ltd 
4. Nicholl T. 2007. An Introduction to Genetic Engineering, Cambridge 

University Press India Pvt. Ltd.
5. Durbin 2007. Biological Sequence Analysis. Cambridge University 

Press India Pvt. Ltd 
6. John Ringo 2004. Fundamental Genetics. Cambridge University 

Press India Pvt. Ltd. 
7. Darnel J., Lodish H. and Baltimore D. 1991. Cell and molecular biol-

ogy.Lea and Fibiger, Washington.
8. De Robertis, E.D.P and Robertis, E.M.P. 1991. Cell and molecular 

biology Scientific American Books.
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9. Cohn N.S. 1964. Elements of Cytology. Brace and World Inc, New 
Delhi 

10. Dobzhansky B. 1961. Genetic and origin of species, Columbia 
university Press New York 

11. Gardner E.J. and Snustad D.P. 1984. Principles of Genetics. John 
Wiley, New York. 

12. Gerald Karp 1985. Cell biology, Mc Graw Hill company. 
13. Gupta P.K. 2014. Genetics, Rastogi Publications.
14. Lewin B. 2015. Genes IX. Jones and Bartlett Publishers.
15. Roy S.C. and Kalayan kumar De 1997. Cell biology.New Central 

Books, Calcutta.
16. Gupta P. K. 2014. Genetics.Rastogi publications.
17. Sharma A.K and Sharma A. 1980. Chromosome techniques: 

Theory and practice, Aditya Books, New York 
18. Swanson C.P. 1957. Cytology and Genetics.Englewood cliffs, New  
York. 

Open Course
15UBO551.1: HORTICUTURE

No. of credits: 2 
No. of instructional hours per week: 3

MODULE I       10 hrs 
1. Introduction 
2. Divisions of horticulture 
3. Importance and scope of horticulture. 
4. Principles of garden making 
5. Types of pots and containers 
6. Potting mixture and potting media – soil, sand, peat, sphagnum moss. 
7. Vermiculite 
8. Soil types, Soil preparation 
9. Irrigation methods 
10. Hydroponics 
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MODULE II       12 hrs 
1. Propagation methods 

i. Cuttings 
ii. Layering – Air layering, Ground layering (Tip, Trench and Com-

pound) 
iii. Budding – T- budding, Patch Budding 
iv. Grafting – Approach grafting, Bridge grafting, whip and tongue 

grafting. 
2. Garden tools and implements 
3. Manures and fertilizers 
4. Farmyard manure, compost, vermicompost and biofertilizers. 
5. Chemical fertilizers – NPK. 
6. Time and application of manures and fertilizers. 
7. Foliar sprays 

MODULE III       12 hrs 
1. Components of Garden 
2. Lawns and landscaping Trees, shrubs and shrubberies, climbers 
and creepers 
3. Flower beds and borders, ornamental hedges, edges Drives, roads, 
walks and paths , Carpet beds, topiary, trophy, rockery 
4. Conservatory or green houses, Indoor garden, Roof garden 
5. Bonsai 

MODULE IV       10 hrs 
1. Flower Arrangement 
2. Containers and requirements for flower arrangements
 Free style, Shallow and Mass arrangement 
3. Japanese – Ikebana 
4. Bouquet and garland making 
5. Dry flower arrangement 
6. Harvesting Methods, Storage 
7. Marketing of Fruits, vegetables and flowers 
8. Preservation and processing of fruits and vegetables 
MODULE V        10 hrs 
1. Growth regulators in horticulture 
2. Rooting hormones , Growth promoters , Flower induction , Parthe-
nocarpy 
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3. Plant protection Common diseases of fruits and vegetable crops 
(Mango, Tomato) 
4. Weedicides, Fungicides, Pesticides 
Field Study: Visit to a Botanical garden under the guidance of the 
teacher is encouraged. 
REFERENCES 
1. Arora J.S. 1990. Introductory Ornamental Horticulture. Kalyani Pub-

lications 
2. Bailey L.H. 1901. The Standard Cyclopaedia of Horticulture Volume 

1,2 and 3, Macmillan Publications. 
3. Bose T.K. and Mukerjee D. 1987.Gardening in India. Oxford Book 

House 
4.Chauhan V.S. 1972. Vegetable Production in India. RamPrasad & 

Sons 
5.Kumar N. 1989. Introduction to Horticulture.Rajalakshmi Publications.
6.Manibhushan Rao K. 1991. Text Book of Horticulture. Macmillan Pub-

lications 
7.Shujnrnoto 1982. The Essentials of Bonsai. David & Charles, Newton. 



97

SEMESTER VI

Core Course IX
15UBO641: PLANT PHYSIOLOGY AND 

BIOCHEMISTRY

No. of credits: 4 
No. of instructional hours per week: 5

PLANT PHYSIOLOGY      60 hrs 
1. General introduction: physiological processes, their significance and 

applications. 
2. Water relations of plants: Importance of water to plant life. 
a. Absorption of water- organs of absorption, root and root hair. Physi-

cal aspects of absorption-imbibition, diffusion and osmosis.Plant 
cell as an osmotic system; water potential and osmotic potential.
Plasmolysis and its significance, practical applications.Mechanism 
of water absorption – active and passive absorption, root pressure.
Pathway of water across root cells.

b. Ascent of sap- vital and physical theories. 
c. Loss of water from plants: transpiration - cuticular, lenticular and sto-

matal mechanism - theories – starch sugar hypothesis, potassium - 
ion theory. Significance of transpiration - guttation, anti-transpirants, 
factors affecting transpiration. 

3. Mineral nutrition: Gross chemical analysis of the plant body, ash anal-
ysis, criteria for essentiality of elements, macro and micro elements, 
role of essential elements and their deficiency symptoms. Culture 
methods - sand culture, hydroponics and aeroponics. Mechanism of 
mineral absorption (a) passive absorption- ion exchange and Don-
nan equilibrium (b) active absorption- carrier concept, Lundegardh 
hypothesis.

4. Photosynthesis: Introduction, significance and general equation; 
Photosynthetic apparatus, structure and function of chloroplast, 
quantasomes - solar spectrum and its importance - Fluorescence 
and phosphorescence; Red drop, Emerson effect; Two pigment 
systems; raw material for photosynthesis; Mechanism of photosyn-
thesis- Light reaction - cyclic and non cyclic photophosphorylation; 
Hill reaction - Dark reaction: Calvin cycle; Comparative study of C3, 
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C4, and CAM plants; Photorespiration Bacterial photosynthesis and 
chemosynthesis (Brief account only) 

5. Factors affecting photosynthesis - Law of limiting factor. 
6. Respiration: Introduction, definition and significance and general 

equation. Respiratory substances, types of respiration- aerobic and 
anaerobic.Aerobic respiration - glycolysis, Krebs’s cycle, terminal 
oxidation. Anaerobic respiration – fermentation: alcoholic and lactic 
acid fermentation. Energy relation of respiration - R .Q and its sig-
nificance - Factors affecting respiration. 

7. Translocation of solutes: Path way of movement, phloem transport, 
mechanism of transport - Munch hypothesis, protoplasmic stream-
ing theory - activated diffusion hypothesis, electro osmotic theory. 

8. Nitrogen metabolism: Source of nitrogen - Biological nitrogen fixation 
– symbiotic and asymbiotic. Nitrogen fixation by blue green algae 
-rotation of crops.Nif genes - Leghaemoglobin.

9. Growth: Phases of growth - vegetative and reproductive growth - 
growth curve - plant growth regulators - Auxins, Gibberellins, Cyto-
kinins, Ethylene, Abscissic acid - synthetic plant hormones - practi-
cal applications. Senescenceand abscission. Photoperiodism 

10. Vernalization - phytochrome and its significance. Physiology of bud 
and seed dormancy, germination.

11. Plant movements: Tropic and nastic movements. Circadian rhythm 
and biological clock.

12. Stress physiology: water stress, salt stress. 

Practical       20hrs 
1. Water potential of onion peel / Rhoeo peel by plasmolytic method. 
2. Imbibition of water by different types of seeds. 
3. Effect of temperature on permeability. 
4. Papaya petiole osmoscope. 
5. Determination of stomatal index. 
6. Determination of water absorption and transpiration ratio. 
7. Measurement of rate of transpiration using Ganong’s potometer or 

Farmer’s potometer. 
8. Evolution of oxygen during photosynthesis. 
9. Measurement of photosynthesis by Wilmot’s bubbler. 
10. Ganong’s respirometer and measurement of R .Q. 
11. Simple respiroscope. 
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12. Alcoholic fermentation using Kuhn’s fermentation vessel. 
13. Geotropism using clinostat. 
14. Measurement of growth using Arc auxanometer. 
BIOCHEMISTRY      30 hrs 
1. Molecules and life. 
2. Carbohydrates - Classification, occurrence, structure and functions 

of monosaccharides (glucose and fructose), oligosaccharides (su-
crose and maltose), polysaccharides (starch and cellulose), synthe-
sis of glycosidic bonds – Enzymatic hydrolysis of glycosidic bonds 
– amylases  and invertases. 

3. Amino acids- classification based on polarity, structure - Amphoteric 
property of Amino acids - peptide formation – Amino acid metabo-
lism – reductive amination and transamination 

4. Proteins – Structure, classification, properties and function; Role of 
bonds in stabilizing protein structure - hydrolysis of proteins. 

5. Lipids- classification – Simple lipids- fats & oils, waxes; Compound 
lipids- phospholipids, spingolipids and glycolipids; Derived lipids- 
Cholesterol and terpenes; Fatty acids – Alpha-oxidation and Beta-
oxidation; Synthesis of ester bonds. 

6. Enzymes - general account - structure, classification and nomencla-
ture (recommended by Commission on Enzymes); Mechanism of 
enzyme action - inhibition of enzymes - regulation of enzymes - al-
losteric inhibition - Isoenzymes, coenzymes and cofactors 

7. Secondary Plant Products – Introduction – classification and function 
[General account] 

Practical       16 hrs 
1. Qualitative test for carbohydrates - Molisch’s test, Benedict’s test (for 

reducing sugar) 
2. Iodine test for starch/Seliwanoff’s test. 
3. Test for proteins - Biuret test 

REFERENCES 
1. Nagini S. 2009. Instant Biochemistry. Ane Books Pvt. Ltd 
2. Devlin R.M. and Witham, F.H. 1986. Plant Physiology.C.B.S. Publish-

ers.
3. Kochhar P.L. and Krishnamoorthy H.N. 1995.Plant Physiology. At-

maram & Sons- Delhi ,Lucknow. 
4. Richard F Venn 2004. Principles and Practice of Bioanalysis. Taylor 

& Francis, Lomdon. 
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6. Malic C.P. and Srivastava A.K. 1982. Textbook of Plant Physiology.
Kalyani Publishers, New Delhi.

7. Noggle G.R. and Fritz G.J. 1986.Introductory Plant Physiology.Pren-
tice Hall of India.

8. Pandey S.N. and Sinha B.K. 1995. Plant Physiology. Vikaspublishing 
House, New Delhi). 

9. Salisbury F.B. and Ross C.W. 1992. Plant physiology.Wadsworth 
publishing company.

10. Sundara Rajan S. 2000. College Botany Vol.IV.Himalaya publishing 
House.

11.William G. Hopkins 2008. Introduction to Plant Physiology. John 
Wiley & Sons, New York. 

12. Keith Wilson and John Walker 2008. Principles and techniques of 
Biochemistry and Molecular Biology, 6th Edition. Cambridge Uni-
versity Press, India Pvt. Ltd. 

13. Verma V. 2007. Text Book of Plant Physiology. Ane Books Pvt Ltd. 
14. Jain J. L. 2014. Fundamentals of Biochemistry. S. Chand & Com-

pany. 
15. Lehninger 2008. Principles of Biochemistry .CBS publishers.
16. Plummer D.T. 1978. An introduction to Plant Biochemistry.Tata Mc 

Graw Hill. 

Core Course X
15UBO642: MOLECULAR BIOLOGY,

GENERAL INFORMATICS AND BIOINFORMATICS

No. of credits: 4
No. of instructional hours per week: 4

MOLECULAR BIOLOGY     28 hrs 
1. DNA as genetic material- experimental evidence- Griffith’s experi-

ment on Bacterial transformation, Avery’s experiment, Hershey-
Chase Experiment. 

2. DNA- Chemical Composition, Chargaff’s rules, molecular structure 
of DNA-Watson & Crick’s Double Helical Model of DNA, Salient 
features of double helix, Biological Significance of Double Helical 
Model of DNA; Forms of DNA - A, Band Z forms; Satellite and repeti-
tive DNA 
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3. Replication of DNA- An overview, General principles and features, 
Semi conservative model- Meselson and Stahl experiment; Leading 
strand and lagging strand synthesis, okazaki fragments, replication 
fork and origin of replication; Unidirectional and Bidirectional replica-
tion; Enzymology of replication: topoisomerase, helicase,primase, 
polymerase and ligase; DNA repairing mechanism- photoreactiva-
tion. 

4. RNA- Structure, Properties and functions of tRNA, mRNA and rRNA; 
Genetic code.

5. Synthesis of protein: Transcription; RNA modifications- introns, 
exons,removal of introns, spliceosome; Translation -Central dog-
ma-reverse transcription 

6. Regulation of gene expression in prokaryotes and eukaryotes- lac 
operon; transcriptional gene regulation in eukaryotes-promoters, 
enhancers, transcription factors; RNA interference. 

7. Concept of gene -Units of a gene, cistron, recon, muton; Types of 
genes- House keeping genes (constitutive genes), Luxury genes 
(non constitutive genes), overlapping genes. 

8.Transposable genetic elements- General account, Characteristic, 
Transposons (jumping genes), Cellular oncogenes (general ac-
count only). 

Practical       12 hrs 
1.Identification of semiconservative replication of DNA through micro-

graphs/schematic representations. 
2. Work out problems in molecular biology based on DNA structure and 

replication 

GENERAL INFORMATICS     22 hrs 
1. Information Technology: Defenition, brief history, Modern personal 

Computer (Hardware and Software) and peripherals, computer 
network and internet, overview of operating systems- Windows & 
Linux, and application softwares-Excel, Power point, MS word. 

2. Knowledge skill for Higher Education: Data information and knowl-
edge, knowledge management- Internet as a knowledge repository, 
academic search techniques, creating your cyber presence, open 
access initiatives, open access publishing models, basic concepts 
of IPR, copy rights and patents, plagiarism, introduction to use of IT 
in teaching and learning, case study of educational software, Aca-
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demic services-INFLIBNET, NICNET and BRNET. 
3. Social Informatics: IT and Society- issues and concerns- digital di-

vide, IT and development, new opportunities and new threats, Cy-
ber ethics, Cyber crime, Security, privacy issues, cyber addictions, 
Information overload, Health issues, guidelines for proper usage of 
computers, internet and mobile phones. Localization issues-IT and 
Regional languages-IT for the disabled, the free software debate. 

Practical       12 hrs 
1. Create, Copy and Save a document with Header, Footer, Page Num-

ber, Date and Time using Word processing 
2. Insert a table in the above Document 
3. Prepare the mark list of students in a class using Excel 
4. Prepare five slides each using power point with different design tem-

plates 

BIOINFORMATICS      22 hrs 
1. Introduction: Definition, Origin of concept of Bioinformatics; Brief 

history, Importance of bioinformatics, Wet lab and Web lab.
2. Basics of Genomics, Proteomics & metabolomics
3. Databases-defenition, DBMS-brief account only.

Biological databases:
A. Biomolecular databases

Nucleic acid databases ( EMBL, Gen Bank, DDBJ)
Protein sequence databases. (PDB, PIR, SWISS PROT, UNI-
PROT )
Enzyme databases

B. Model organism databases
C. Biodiversity databases 

4. Sequence analysis and alignment (brief account only), Global and 
local alignments, Pair wise sequence alignment, multiple sequence 
alignment, Sequence Alignment Tools: BLAST, CLUSTAL X. FASTA 
format

5. Molecular visualization- Bioinformatics in relation to Biomolecular 
structure, use of Ras mol

6. Molecular Phylogeny and Phylogenetic trees- Advantages of Mo-
lecular phylogeny and phylogenetic analysis- PHYLIP.
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Practical       12 hrs 
1. Students are expected to work with at least any one of the commer-

cial / scientific packages, to explore the WEB and able to find, rec-
ognize, download, install and use software in various areas useful 
to the research in Biology. 

2. Blast Search 
3. Molecular visualization using Rasmol 

REFERENCES 
1. Karp G. 2010. Cell and Molecular Biology: Concepts and Experi-

ments. 6th edition.John Wiley & Sons.Inc.
2. De Robertis E.D.P and Robertis E.M.P. 1991. Cell and molecular 

biology.Scientific American books.
3. Veer Bala Rastogi 2008. Fundamentals of Molecular Biology. Ane 

Books Pvt. Ltd. 
4. Darnel J., Lodish H. and Baltimore D. 1991. Cell and molecular biol-

ogy.Lea and Fibiger, Washington.
5. Durbin 2007. Biological Sequence Analysis. Cambridge University 

Press India Pvt. Ltd. 
6. Sandhya Mitra 1998. Elements of molecular biology. Macmillan, India 

Ltd. 
7. Twymann R.M. 1998. Advanced molecular biology. Viva books New 

Delhi. 
8. Selzer P.M., Marhofer R.J. and Rohwer A. 2009. Applied Bioinformat-

ics.Springer- Verlag Berlin Heidelberg, Germany.
9. Ingvar Eidhammer, Inge Jonassen and William R Tailor 2009. Protein 

Bioinformatics, Wiley India Edition. 
10. Venkatarajan S. Mathura and Pandjassarame Kangueane 2009. 

Bioinformatics- a concept based introduction. Springer-Verlag, Ber-
lin Heidelberg, Germany. 

11. Agrawal S. 2009. Bioinformatics for Beginners: Introduction to Bio-
informatics. Ane Books India Pvt. Ltd. 

12. Niel C Jones and Pavela Pevzner 2009. An introduction to Bioinfor-
matics Algorithms. Ane Books India Pvt. Ltd 

13. Selzer 2008. Applied Bioinformatics: An Introduction. Ane Books 
India Pvt. Ltd 

14. Kolchanov 2008. Bioinformatics of Genome regulation and Struc-
ture. Ane Books India Pvt. Ltd. 
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15. Joseph Seckback and Eitan Rubin 2007.The New Avenues in Bio-
informatics. Ane Books India Pvt. Ltd. 

18. Jin Xiong 2007. Essential Bioinformatics. Cambridge University 
Press India Pvt. Ltd. 

19. Higgs 2005. Bioinformatics and Molecular evolution. Ane Books In-
dia Pvt. Ltd 

20. Ethan Cerami 2005. XML for Bioinformatics. Springer International 
Edition 

21. Mani K. and Vijayraj N. 2000. Bioinformatics a practical Approach.
Aparna Publications, Coimbatore.

21. Mukerjee D.P. 2000. Fundamentals of Computer Graphics and Mul-
timedia.Prentice Hall of India Pvt. Ltd.

WEB RESOURCES 
• www.fgcu.edu/support/office2000 
• www.openoffice.org Open office official website 
• www.microsoft.com/office MS Office website 
• www.lgta.org Office online lessons 
• www.learntheneth.com Web Primer 
• www.computer.org/history/timeline 
• www.computerhistory.org 
• http://computer.howstuffworks.com 
• http://vmoc.museophile.org Computer history 
• www.dell.com Dell Computers 
• www.intel.com Intel 
• www.ibm.com IBM 
• www.keralaitmission.org Kerala Govt. IT Dept. 
• www.technopark.org 
• www.studentworkzone.com/question.php?ID=139 
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Core Course XI
15UBO643: HORTICULTURE,

PLANT BREEDING AND RESEARCH METHODOLOGY

No. of credits: 4
No. of instructional hours per week: 4

HORTICULTURE       35 hrs 
1. Introduction - Divisions of horticulture- Importance and scope of hor-

ticulture. 
2. Principles of garden making- types of pots and containers- Potting 

mixture and potting media – soil, sand, cocopeat, sphagnum moss, 
vermiculite- Soil types, Soil preparation- Irrigation methods 

3. Propagation methods- Conventional (Cuttings, True Seeds); Non-
Conventional (Layering – Air layering, Ground layering (Tip, Trench 
and Compound), Budding – T- budding, Grafting – Approach graft-
ing, Bridge grafting, whip and tongue grafting). 

4. Garden tools and implements- Lawn mower, nursery spade, seca-
tures, pruning shears, budding knives, springlers 

5. Manures and fertilizers- organic manure, compost, vermicompost 
and biofertilizers; Chemical fertilizers – NPK; Time and application of 
manures and fertilizers- Foliar sprays 

6. Components of Garden- Landscaping principles; Lawns, Trees, 
shrubs and shrubberies, climbers and creepers, Flower beds and 
borders, and ornamental hedges,  Carpet beds, topiary, trophy, rock-
ery, Conservatory or green houses 

7.Indoor garden, Roof garden (Brief account only) 
8. Bonsai 
9. Flower Arrangement- Containers and requirements for flower ar-

rangements- Free style, Shallow and Mass arrangement- Japanese- 
Ikebana. Dry flower arrangement 

Practical       20 hrs 
1.Familiarise the garden tools and implements mentioned in the syl-

labus 
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2.Students must be trained to do Cutting/ layering/ grafting/ budding. 
3.Visit to a Botanical garden under the guidance of the teacher is rec-

ommended 

PLANT BREEDING      20 hrs
1. Introduction, objectives in plant breeding- - Important national and 

international plant breeding institutes 
2. Plant introduction. Agencies of plant introduction in India, Procedure 

of introduction - Acclimatization - Achievements.
3. Selection- mass selection, pure line selection and clonal selection. 

Genetic basis of selection and methods. 
4.Hybridization: Procedure of hybridisation, inter generic, inter specific, 

inter varietal hybridisation with examples. Composite and synthetic 
varieties.

5.Heterosis and inbreeding depression- genetic basis; male sterility 
6. Mutation breeding – method – achievements in India.
7. Polyploidy breeding 
8. Breeding techniques and achievements with reference to the follow-

ing crops in India: a. Rice b. Rubber c.Pepper d. Coconut 
Practical       16 hrs 
1.Techniques of emasculation and hybridization of any bisexual flower.

RESEARCH METHODOLOGY    17 hrs
1. Introduction; Need for research; Stages of Research– Definition of 

problem, execution of the problem, interpretation of results 
2. Characteristics of Research, Types of research-Qualitative & quan-

titative. 
3. Experimental design, components of experimental designs- Rand-

omized blocks, completely randomized designs. 
4. Preparation of a project report : Data analysis and consolidation 

of photographs, illustrations, tables and graphs, Title, introduction, 
review of literature, materials and methods, results, discussions, 
summary, references, acknowledgements; Bibliography – Method 
of citing and arrangement of references. 
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REFERENCES 
1. Arora J.S 1990. Introductory Ornamental Horticulture. Kalyani Pub-

lications 
2. Bailey L.H. 1901. The Standard Cyclopaedia of Horticulture Volume 

1,2 and 3. Macmillan Publications.
3. Bose T.K. and Mukerjee D. 1987.Gardening in India. Oxford Book 

House 
5. Kumar N. 1989. introduction to Horticulture. Rajalakshmi Publica-

tions 
6. Manibhushan Rao K. 1991. Text Book of Horticulture. Macmillan 

Publications 
7. Shujnrnoto 1982. The Essentials of Bonsai. David & Charles, New-

ton. 
8. Allard R.W. 1999. Principles of Plant Breeding (2nd Edition).John 

Wiley and Sons.
9. Acquaah G. 2007. Principles of Plant Genetics and Breeding. Black-

well Publishing Ltd. USA. 
10. Singh B.D. 2001. Plant Breeding.Kalyani Publishers.
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ences. MJP Publishers.
12. Kothari C.R. 2004. Research Methodology New Age International. 

Elective Course
15UBO661.1: BIOTECHNOLOGY AND NANO 

BIOTECHNOLOGY(Elective)

No. of credits: 2
No. of instructional hours per week: 3
MODULE- I       12 hrs 
1. Introduction – History- major achievements-Biotechnology in India. 
2. Plant Tissue culture – Totipotency- definition and importance – dedi-

fferentiation and redifferentiation. Cytodifferentiation.
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3. Culture media, composition, preparation and sterilization. 
4. Callus and suspension culture, meristem culture- Somaclonal varia-

tion- Somatic embryogenesis and organogenesis. Synthetic seeds 
– anther culture and production of haploids – protoplast culture – 
somatic hybrids – cybrids. 

MODULE- II       12 hrs 
1. Recombinant DNA technology: General account of cloning vehicles 

– plasmid, bacteriophages, cosmids and phagemids. Cutting and 
joining of DNA molecules – restriction endonucleases, ligases – 
Gene library. 

2. Brief accont of gene transfer techniques – Direct DNA uptake 
by protoplast –vector method Agrobacterium mediated, physical 
method- electroporation- shot gun method – microinjection. 

MODULE III        12 hrs 
1. Methods in Biotechnology. 

a. Isolation and purification of DNA from plant cells. 
b. Agarose gel electrophoresis 
c. PCR, RFLP, DNA sequencing-Sanger’s method, Southern blot-

ting, ELISA. 
2. Application of biotechnology in 

a. Medicine – edible vaccines from plants, gene therapy. 
b. Agriculture – nif genes, GMO foods. 
c. Industry and environment (brief account only) 

3. Biosafety and ethical issues, Intellectual Property Rights (IPR) 
MODULE IV       10 hrs
1. Microbes in biotechnology. 
2. Microbial culture methods of culturing, media and composition (LB 

and PDA) 
3. Application of recombinant microbes. 
4. Industrial microbiology: Production of alcohol, vinegar, bread, dairy 

products &single cell protein. (brief account only) 
MODULE V        08 hrs 
1. Introduction-background and definition of nanotechnology 
2. Nanosystems in nature 
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3. Nanoscaled biomolecules (nucleic acids and proteins) 
4. Technologies for visualization of biological structures at the nano 

scale-atomic force microscope, SEM & TEM 
5. Nanoparticles- Quantum dots, Paramagnetic iron Oxide Crystals, 

Dendrimers, Carbon nanotubes. 
6. Application of nanobiotechnology in life sciences; 
Field Study 
• Visit to a well equipped biotechnology laboratoryto familiar with the 

use of equipments and glasswares.Petri dishes, conical flasks, cul-
ture tubes, Pasteur pipettes, forceps, scalpels, hot air oven, auto-
clave, platform shaker, pH meter and laminar air flow system. 

• Preparation of media, sterilization, inoculation and callus induction 
(demonstration only). 

REFERENCES 
1. Sobti R.C. and Suparna S. Pachauri 2009.Essentials of Biotechnol-

ogy, Ane BooksPvt.Ltd.
2. Abhilasha S. Muthuriya 2009.Industrial Biotechnology. Ane Books 

Pvt. Ltd. 
3. Misra S.P. 2009. Plant Tissue Culture. Ane Books Pvt. Ltd 
4. Victoriano Valpuesta 2004. Fruit and Vegetable Biotechnology.CRC 

Press.NewYork.
5. Smith 2008. Biotechnology (5th Edition). Cambridge University 

Press India Pvt. Ltd. 
6. Colin Ratledge 2006. Basic Biotechnology. Cambridge University 

Press India Pvt. Ltd. 
7. Jayaraman 2007. Concepts in Biotechnology. University Press India 

Pvt. Ltd.
8. Janardhanan S. and Vincent S. 2007. Practical Biotechnology, Uni-

versity Press India Pvt. Ltd. 
9. Channarayappa 2008. Molecular Biotechnology. University Press 

India Pvt. Ltd.
10. Gupta P. K. 2014. Elements of Biotechnology.Rastogi publications.
11. Ignacimuthu S. J. 1996. Applied Plant Biotechnology.Tata Mc Graw 

Hill.
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12. Kumar H.D. 2000. Molecular Biology & Biotechnology.Vikas pub-
lishing.

13. Kesavachandran K. and Peter K.V. 2008. Plant Biotechnology. 
University Press India Ltd. 

14. Timir Baran Jha and Biswajit Ghosh 2007. Plant Tissue Culture. 
University Press India Ltd. 

15. Ramawat K.G. 2014. Plant Biotechnology. S. Chand & company. 
16. Razdan M. K. 1983. An introduction to Plant Tissue Culture.Oxford 

and I B H publishers.
17. Bharat Bhushan 2004. Hand book of nanotechnology. Springer- 

verlag, Berlin. 
18. Lewin B. 2015. Genes IX. Jones and Bartlett Publishers.


