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RASHTRASANT TUKADOJI MAHARAJ NAGPUR UNIVERSITY   

 

M. Sc. Botany Syllabus 

As per National Education Policy- 2020 

Session 2023-24 and onwards 

 

Credit distribution structure for two years PG programme in Botany 

Year Level Sem 

Major  

RM OJT/FP RP 
Cum. 

Cr. 
Degree 

Mandatory  Electives 

I 6.0 

I 

14 (2 

theory + 2 

practical) 

4  4 - - 22 

PG 

Diploma 

(after 3-

year 

degree) 

II  

14 (2 

theory + 2 

practical) 

4 - 4 - 22 

Cum. cr. for PG 

Diploma/I year of 

PG 

28 8 4 4 - 44 

Exit option: PG Diploma 44 credits after three-year degree 

II  6.5 

III  

14 (3 

theory + 1 

practical) 

4 - - 4 22 

PG 

Degree 

(after 3-

year 

degree) 

IV  
12 (3 

theory) 
4 - - 6 22 

Cum. cr. for II year 

of PG 
26 8 - - 10 44 

Cum. cr. for two-

year PG Degree 
54 16 4 4 10 88 
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Scheme of teaching and examination for M. Sc. Botany (CBCS) as per NEP- 2020 

Structure and Credit distribution of PG degree program for two years 

Effective from 2023-2024  

 

M. Sc. Botany Semester I 

Code 

T
h

e
o

ry
 /
 P

ra
c
ti
c
a

l 
Teaching 

scheme (hours 

/ week) 

C
re

d
it
s
 

Examination Scheme 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

T
o

ta
l 

D
u

ra
ti
o

n
 i
n

 h
o

u
rs

 Max. 

Marks 

T
o

ta
l 
M

a
rk

s
 

Minimum 

passing 

marks 

E
x
te

rn
a

l 
A

s
s
. 

In
te

rn
a

l 
A

s
s
.*

 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

PGBO1T1 

Mandatory: Paper 

1- Microbiology, 

Algae and Fungi 

4 - 4 4 3 60 40 100 50 - 

PGBO1T2 

Mandatory: Paper 

2- Bryophytes 

and Pteridophytes 

4 - 4 4 3 60 40 100 50 - 

PGBO1T3 

Elective^: Paper 

3- Palaeobotany 

and 

Gymnosperms 

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

3- Equivalent 

online course 

Student will 

enrol for 

online course  

4 

Student will appear for the examination 

conducted by the course coordinator and 

submit the passing certificate 

PGBO1T4 

Research 

Methodology: 

Paper 4- Tools 

and Techniques 

4 - 4 4 3 60 40 100 50 - 

PGBO1L1 

Mandatory: Lab 1 

(Microbiology, 

algae, fungi, plant 

pathology, 

bryophytes, 

pteridophytes) 

- 6 6 3 6 50 50 100 - 50 

PGBO1L2 

Mandatory: Lab 2 

(Palaeobotany, 

gymnosperms, 

cytology, 

genetics, cell 

biology) 

- 6 6 3 6 50 50 100 - 50 

 TOTAL  16 12 28 22 - 340 260 600 200 100 

Ass. = Assessment   
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M. Sc. Botany Semester II 

Code 
T

h
e
o

ry
 /
 P

ra
c
ti
c
a

l 

Teaching 

scheme (hours 

/ week) 

C
re

d
it
s
 

Examination Scheme 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

T
o

ta
l 

D
u

ra
ti
o

n
 i
n

 h
o

u
rs

 Max. 

Marks 

T
o

ta
l 
M

a
rk

s
 

Minimum 

passing 

marks 

E
x
te

rn
a

l 
A

s
s
. 

In
te

rn
a

l 
A

s
s
.*

 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

PGBO2T1 

Mandatory: Paper 

5- Cytology and 

Genetics 

4 - 4 4 3 60 40 100 50 - 

PGBO2T2 

Mandatory: Paper 

6- Plant 

physiology and 

Biochemistry 

4 - 4 4 3 60 40 100 50 - 

PGBO2T3 

Elective^: Paper 

7- Cell biology 
4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

7- Equivalent 

online course 

Student will 

enrol for 

online course  

4 

Student will appear for the examination 

conducted by the course coordinator and 

submit the passing certificate 

PGBO2L1 On-job training#: - 8 - 4 6 100 - 100 - 50 

PGBO2L2 

Mandatory: Lab 3 

(Plant physiology, 

molecular 

biology, plant 

biotechnology, 

plant breeding) 

- 6 6 3 6 50 50 100 - 50 

PGBO2L3 

Mandatory: Lab 4 

(Plant 

development, 

reproduction, 

taxonomy, 

ecology) 

- 6 6 3 6 50 50 100 - 50 

 TOTAL  12 20 32 22 - 340 260 600 150 150 

Ass. = Assessment  
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M. Sc. Botany Semester III 

Code 

T
h

e
o

ry
 /
 P

ra
c
ti
c
a

l 

Teaching 

scheme (hours 

/ week) 

C
re

d
it
s
 

Examination Scheme 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

T
o

ta
l 

D
u

ra
ti
o

n
 i
n

 h
o

u
rs

 Max. 

Marks 

T
o

ta
l 
M

a
rk

s
 

Minimum 

passing 

marks 

E
x
te

rn
a

l 
A

s
s
. 

In
te

rn
a

l 
A

s
s
.*

 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

PGBO3T1 

Mandatory: Paper 

8- Plant 

Development and 

Reproduction 

4 - 4 4 3 60 40 100 50 - 

PGBO3T2 
Mandatory: Paper 

9- Angiosperms- I 
4 - 4 4 3 60 40 100 50 - 

PGBO3T3 

Mandatory: Paper 

10- Plant ecology 

and Conservation 

biology 

4 - 4 4 3 60 40 100 50 - 

PGBO3T4 

Elective^: Paper 

11- Molecular 

biology and plant 

biotechnology- I 

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

11- Mycology 

and plant 

pathology - I  

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

11- Reproductive 

biology of 

Angiosperms- I 

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

11- Plant 

physiology- I 

4 - 4 4 3 60 40 100 50 - 

PGBO3L1 

Mandatory: Lab 5 

(Practical based 

on respective 

elective papers of 

semester III and 

IV)  

- 4 4 2 6 50 50 100 - 50 

PGBO3L2 
Research project$: 

Lab 6 
- 8 8 4 6 50 50 100 - 50 

 TOTAL  16 12 28 22 - 340 260 600 200 100 

Ass. = Assessment 
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M. Sc. Botany Semester IV 

Code 
T

h
e
o

ry
 /
 P

ra
c
ti
c
a

l 

Teaching 

scheme (hours 

/ week) 

C
re

d
it
s
 

Examination Scheme 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

T
o

ta
l 

D
u

ra
ti
o

n
 i
n

 h
o

u
rs

 Max. 

Marks 

T
o

ta
l 
M

a
rk

s
 

Minimum 

passing 

marks 

E
x
te

rn
a

l 
A

s
s
. 

In
te

rn
a

l 
A

s
s
.*

 

T
h

e
o

ry
 

P
ra

c
ti
c
a

l 

PGBO4T1 

Mandatory: Paper 

12- Angiosperm- 

II  

4 - 4 4 3 60 40 100 50 - 

PGBO4T2 

Mandatory: Paper 

13- Molecular 

biology 

4 - 4 4 3 60 40 100 50 - 

PGBO4T3 

Mandatory: Paper 

14- Plant 

biotechnology 

and plant 

breeding 

4 - 4 4 3 60 40 100 50 - 

PGBO4T4 

Elective^: Paper 

15- Molecular 

biology and plant 

biotechnology- II  

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

15- Mycology 

and plant 

pathology - II  

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

15- Reproductive 

biology of 

Angiosperms- II  

4 - 4 4 3 60 40 100 50 - 

Elective^: Paper 

15- Plant 

physiology- II  

4 - 4 4 3 60 40 100 50 - 

PGBO4L1 
Research project$: 

Lab 7 
- 12 12 6 6 100 100 200 - 100 

 TOTAL  16 12 28 22 - 340 260 600 200 100 

Ass. = Assessment 

 

*  Internal assessment can be done in all or any of the following ways such as attendance in 

theory and practical classes, participation in the curricular, co-curricular and extra-curricular 

activities of the department, participation in field tours, quiz during the class, class test, 

assignment, extension work and the general behaviour in the department. 
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Pre-requisites to enrol for the course 

 The student who has completed the three-year B. Sc. course with Botany (or allied 

subject) as the major subject with not less than 50% of aggregate marks (45% in case of student 

from reserved category) or equivalent CGPA from any of the recognised university is eligible 

to enrol for M. Sc. (Botany) course. However, the student who has completed four-year B. Sc. 

course [B. Sc. (Honours) as per NEP- 2020] with Botany (or allied subject) as the major subject 

with not less than 50% of aggregate marks (45% in case of student from reserved category) or 

equivalent CGPA from any of the recognised university is eligible to enrol directly in semester 

III of M. Sc. (Botany) course. 

 

Teacher and research project supervisor 

In addition to the regular teachers appointed in the department, these courses can be 

taught by a person having a post-graduate degree in Botany or any other relevant/equivalent 

subject or having research experience in that particular area. The regular full-time teacher of 

the department/contributory teacher approved by the university/scientist of government or 

private research laboratory appointed by university as a contributory teacher and having M. 

Phil. or Ph. D. degree in Botany or any other relevant/equivalent subject can supervise the 

research project of the student. 

 

# On-Job training/Field project  

The objective of on-job training/field project is to allow the student to gain vocational 

training in academics/ research/industry based on plants and allied organisms. It is also aimed 

to encourage the student to take-up a life-time vocation based on the programme he/she is 

pursuing. On-job training/field work will also allow the student to work in team and gain 

experience, which will be helpful in his/her future life. 

The student can earn the credits for óOn job trainingô by working as an apprentice or an 

intern in an industrial or research organisation of repute working in the area relevant to Botany. 

Alternatively, the student can take-up a field project in any discipline allied to Botany under 

the supervision of a recognised teacher of a university/college or a regular scientist in the 

national laboratory or a recognised private research laboratory. In any case, the student will 

complete the on-job training/field project during the vacation after the examination of semester 

II but before the commencement of semester III. If a student wishes to pursue on-job 

training/field project during the session of semester II, he/she can do so. However, this should 

be not at the cost of the attendance in the regular classes and other departmental activities 

during the session. 

In order to earn credits, the total duration of on-job training/field project will be 120 

hours, which normally can be completed in twenty days by working for 6 hours per day. At the 

end of the on-job training/field project, the student will submit a report containing the details 

of the work carried out during the tenure. The report will be signed by the student, his/her 

immediate supervisor during the tenure and the Head of the institute/organisation. In addition, 

the report should contain a certificate (printed on the letter head of the institute/organisation) 

issued by the Head of the institute/organisation substantiating that the student has worked for 
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120 hours as an on-job trainee/undertook a field project. The format of the certificate should 

be as follows: 

 

Certificate 

 This is to certify that Mr./Ms. _______________ has worked as an on-job 

trainee/undertook a field project in this institute/organisation under the supervision of 

Dr./Mr./Ms. ______________ from _____ to _______. He/she has worked for not less than 

120 hours during this tenure. 

 

Signature   

Head of the institute/organisation 

 The student will be evaluated for the completion of on-job training/field work on the 

basis of report submitted by him/her and the power point presentation made by him/her in the 

presence of internal and external examiner during the examination. 

 

$Research project 

The objective of research project is to train the student in identifying the problem of 

research, develop the hypothesis, design the experiments/surveys to test the hypothesis, collect 

& analyse the data and draw conclusions from it. In addition, the aim is also to prepare the 

student to present the data in various forms such as project report, presentation in conferences 

& seminars and research paper. Research project is also aimed to prepare the student for 

doctoral research after the completion of the programme. 

The student will have to carry out a research-based project work in the third and fourth 

semester. The project work may be carried out in the parent department or any other institute. 

For this the student will be attached to any of the national/regional/private research 

institute/organization for the duration of the third and fourth semester. If the student is working 

in the organisation other than the parent department, then it will be the responsibility of the 

student to attend the classes and other departmental activities in order to be eligible to appear 

for the examination. The student will be allotted the supervisor in the third semester; after 

which the student will finalize the topic of the project work in consultation with the supervisor. 

The research project of the student will be evaluated on the basis of the project report 

submitted by him/her and the power point presentation made by him/her in the presence of 

internal and external examiner during the examination. 

^Elective papers 

 In addition to the mandatory papers, the student has to opt for elective papers in all the 

semesters. In semester I and II, the student has to opt either the elective paper taught in the 

department in offline mode or any other equivalent online course of at least 4 credits offered 

by NPTEL or any other such platform. The equivalence of such courses will be decided by the 



Syllabus (as per NEP- 2020) of M. Sc. programme in Botany (autonomous university department) from the session 

2023-24 onwards.  

Page 8 of 104 
 

departmental committee comprising of the faculty members of the department and chaired by 

the Head, Dept. of Botany. The student should get the equivalence letter of the course from this 

committee before enrolling for the course. The student should submit the passing certificate to 

the Head of the Department in order to include the marks in the marksheet. 

 The semester III and IV will also have one optional paper each. These two papers will 

impart a deeper learning in any one of the disciplines of Botany. The student will be allotted 

any one of the following papers based upon his/her merit and preference.  

SN Semester III Semester IV 

1 Molecular biology and plant 

biotechnology- I 

Molecular biology and plant 

biotechnology- II  

2 Reproductive biology of Angiosperms- I Reproductive biology of Angiosperms- II  

3 Mycology and plant pathology- I Mycology and plant pathology- II  

4 Plant physiology- I Plant physiology- II  
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SEMESTER I  

Lab 1 (PGBO1L1): Microbiology, Algae, Fungi, Plant pathology, Bryophytes and 

Pteridophytes 

 

Time: 6 hours 

 

Full marks: 100 

 

Q. 1 To identify the given Cyanobacterial material A. 

 

4 

Q. 2  To identify two algal forms B, C, from the given mixture. 6 

Q. 3  To identify the given fungal culture D. 5 

Q. 4 To identify the given plant pathogen in the given material E. 5 

Q. 5 To prepare a permanent microprepration of the given Bryophytic material F and identify 

it.                                                                                                                                       10 

Q. 6 To prepare a double stained permanent microprepration of the given Pteridophytic material 

G and identify it.                                                                                                                                       10 

Q. 7 Comment on the given spot H (Cyanobacteria/Bacteria/Algae), I  (Fungi/Plant pathology), 

J (Bryophyte), K  (Pteridophyte).                                                                                                               10 

 Q. 8 Viva-voce. 25 

Q. 9 Practical record and tour report. 25 

 

SEMESTER I 

Lab 2 (PGBO1L2): Palaeobotany, Gymnosperms, Cytology, Genetics, Cell biology 

Time: 6 hours Full marks: 100 

Q. 1 To prepare a double stained permanent microprepration of the given Gymnospermic 

material A and identify it. 10 

Q. 2 Comment on the given fossil specimen B. 5 

Q. 3 To prepare the squash of the given material C and identify the stage of cell division. 5 

Q. 4 To perform the given exercise on Cytology and Genetics D. 8 

Q. 5 To perform the given Cell biology experiment E .  12 

Q. 6 Comment on the given spot E (Gymnosperms), F (Cytology), G (Genetics), H (Cell 

biology). 10 

Q. 7 Viva-voce. 25 

Q. 8 Practical record and tour report. 25 




