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TUMKUR UNIVERSITY

PROGRAM STRUCTURE

For Students admitted to the 1" year in 2024-25, and subsequently promoted to 2" and 3¢ years .
26 8 2026-27 respectively

and

For Students admitted to the 1" year in 2025-26, and subsequently promoted to 2™ and 3 years in
2026-27 & 2027-28 respectively

Bachelor of Arts (Three major scheme) ]
Sem. DSC DSC DSC Languages | Elective Compulsory
Subjectl | Subject2 | Subject3 ( Cr“e dlfs) Paper Courses Total
’ (Credits) | (Credits) | (Credits) (L+T+P) (Credits) (Credits) Credits
(L+T+P) (L4T+P) | (L+T+P) (L+T+P) (L+T+P)
DSC-A DSC-B DSC-C L1-1 Compulsory-1:
| (5) (S) (5) (3) (4+0+0) ) Constitutional
(6+0+0)* | (6+0+0)* | (6+0+0)* 12-1 values-1 23
(4+40+4)** | (4+0+4)** | (4+0+4)** (3) (4+0+0) (2) (2+0+0)
DSC-A DSC-B DSC-C L1-2 Compulsory -2:
" (5) (5) (5) (3) (4+0+0) Constitutional
(6+0+0)* | (6+0+0)* | (6+0+0)* 12-2 i values-2 23
(4+40+4)** | (4+0+4)** (4+0+4)** | (3) (4+0+0) (2) (2+0+0)
DSC-A DSC-B DSC-C L1-3 DSE-1
" (5) (5) (5) (3) (4+0+0) |(A or Bor C)
(6+0+0)* | (6+0+0)* | (6+0+0)* L2-3 (3) i £
(4+0+4)** | (4+0+4)** (4+0+4)** | (3) (4+0+0) (3+0+0)
DSC-A DSC-B DSC-C L1-4 DSE-2
vl o6 (5) (5) | (3)(4+0+0) |(A or B or )| | COMPUlsory -3:
(6+0+0)* | (6+0+0)* | (6+0+0)" 12-4 3) | EVS 26
(3+0+4)"~ | (4+0+4)** | (4+0+4)** | (3) (4+0+0) | (3+040) || (2)(2+0+0)
DSC-A1 (5) | DSC-B1 (5) | DSC-C1 (5)
DSC-A2 (5) | DSC-B2 (5) | DSC-C2 (5) |
(5+0+0)* | (5+0+0)* | (5+0+0)* | SEC:
v | DSC-A1(4) | DsC-B1 (4) | DSC-C1 (4) _
DSC-A2 (4) | DSC-B2 (4) | DSC-C2 (4) ) (2) (1+0+2) 32
(4+0+0)** | (4+0+0)** | (4+0+0)**
DSC-A3(2) | DSC-B3 (2) | DSC-C3 (2)
(0+0+4)** | (0+0+4)** (0+0+4)**
DSC-A1(S) | DSC-B1 (5) | DSC-C1 (5)
DSC-A2 (5) | DSC-B2 (S) | DSC-C2 (5)
(5¢40+0)* | (5+0+0)* | (5+0+0)* SEC:
vi | DSC-A1(4) | DSC-B1 (4) | DSC-C1 ()
DSC-A2 (4) | DSC-B2 (4) | DSC-C2 (4) ; ; (2) (140+2) 2
(4+0+0)** (4+0+0)** (4+0+0)**
DSC-A3 (2) | DSC-B3 (2) | DSC-C3 (2)
(0+0+4)** | (0+0+4)** (0+0+4)**
TOTALCREDITS | 160
*For papers having theory component only;

Note: Two Credit DSC practical
& A2/B1 & B2/C1 & C2.

1

** For papers having theory and practical components.
3/C3 may cover experiments related to

&

i;&t:iry papers Al
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For Students admitted to the 1% year In 2024-25, and subsequently promoted to 2" and 3" years in 2025-

For Students admitted to the 1* year In 2025-26, and subsequently

TUMKUR UNIVERSITY
PROGRAM STRUCTURE

26 & 2026-27 respectively

and

2026-27 & 2027-28 respectively

promoted to 2" and 3" years in

@ Scanned with OKEN Scanner

Bachelor of Social Work |
Languages Elective Compulsory
Sem. DSC Subjects (Credits) (Credits) Paper Courses Total
(L+T+P) (L+T+P) (Credits) (Credits) Credits
(L+T+P) (L+T+P) ]
L1-1 Compulsory-1:
| C1(4) (5+0+0), C2(4) (5+0+0) (3) (4+0+0) i Constitutional
C3(4) (5+0+0), C4(4) (0+0+8) L2-1 values-1 24
(3) (4+0+0) (2) (2+0+0)
L1-2 Compulsory -2:
0 C1(4) (5+0+0), C2(4) (5+0+0) (3) (4+0+0) i Constitutional 24
C3(4) (5+0+0), C4(4) (0+0+8) L2-2 values-2
(3) (4+0+0) (2) (2+0+0)
L1-3
i C1(4) (5+0+0), C2(4) (5+0+0) | (3) (4+0+0) Df:)' ! 55
C3(4) (5+0+0), C4(4) (0+0+8) L12-3 (3+0+0) )
(3) (4+0+0)
L1-4
N C1(4) (5+040), C2(4) (5+0+0) | (3) (4+0+0) Df:)' 2 C°“‘P‘E‘\'/S;'V Sl -
C3(4) (5+0+0), C4(4) (0+0+8) 12-4 (340+0) 22
(3) (4+0+0) (2+0+0)
C1(4) (4+0+0), C2(4) (4+0+0)
y C3(4) (4+0+0), C4(4) (4+0+0) _
C5(4) (4+0+0), C6(4) (4+0+0) - - 30
C7(4) (0+0+8) (2) (1+0+2)
Research
C1(4) (4+0+0), C2(4) (4+0+0) Methodology
Vi C3(4) (4+0+0), C4(4) (4+0+0) with Survey
C5(4) (4+0+0), C6(4) (4+0+0) ] - Project 30
C7(4) (0+0+8)
(2) (1+0+2)
TOTAL CREDITS 160
0
2
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TUMKUR UNIVERSITY | cyg
L
PROGRAM STRUCTURE | &
moted to 2" and 3" years in 207«
For Students admitted to the 1 year In 2024-25, and subsequently pro n 2025
26 & 2026-27 respectively
and d to 2" and 3" yearsin
For Students admitted to the 1* year in 2025-26, and subsequently promoted to y
2026-27 & 2027-28 respectively \
Bachelor of Visual Arts
Sem. Visual Arts Disciplines Languages | Elective Sk|I|I/CompuIsory Total
(Credits) (Credits) papers | Courses(Credits) Credits
(L+T+P) (LHT+P) | (L+T+P).
DSC- 111 Compulsory-1:
: VA1(5), VA2(4), (3) (4+0+0) i Constitutional
VA3(4), VA4(3) L2-1 values-1 24
(3) (4+0+0) 1(2) (2+0+0)
DSC- L1-2 Compulsory -2:
| VAL(S), VA2(4), (3) (4+0+0) . Gonstitutional
VA3(4), VA4(3) L2-2 values-2 24
(3) (4+0+0) i (2) (2+0+0)
L1-3 ‘
DSC- y
n VA1(5), VA2(4), (3) (4+0+0) D':‘:) 1
VA3(4), VA4(3) L2-3 - 25
(3) (4+040) | (3+0+0)
DSC- L1-4 DSE |
o VA1(5), VA2(4), (3) (4+0+0) 3'2 Clompulsory -3:
VA3(4), VA4(3) L2-4 (3) | EVS -
(3) (a+0+0) | (3+0+0) (2) (2+0+0)
VA1(4) (4+0+0), VA2(4) (4+0+0),
v | VA3(4) (4+0+0), VA4(4) (4+0+0), SEC:
VAS(4) (4+0+0), VAG(4) (4+0+0), ) . 20
VA7(4) (0+0+8) (2) (1+0+2)
VA1(4 :
VA3((4)) ((::g:(()) s YA2(4) (41040, Research
0 | oo
, +0+0 . - ‘
VAT(a) 0s0rg) Survey Project | 30
(2) (14042)
—_— TOTALCREDITS | 160
35
3
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For Students admitted to the 1* year in 2025-26, and subsequently promoted to 2"

TUMKUR UNIVERSITY
PROGRAM STRUCTURE

For Students admitted to the 1% year in 2024-25, and subsequently promoted to

26 & 2026-27 respectively

and

2026-27 & 2027-28 respectively

N

2" and 3" years in 2025-

and 3" years in

R
Bachelor of Science ]
skill/
Subject1 Subject2 | Subject3 Languages | . +ive Compulsory Total
Sem.| (Credits) (Credits) (Credits) (Credits) papers  |Courses (Credits) Credits
(L+T+P) (L+T+P) (L+T+P) (L+T+P) | (L+T+P).
DSC- DSC- DSC- . Compulsory-1:
A1(4) B1(4) C1(4) (3) (4+0+0) Constitutional
| (4+0+0), (4T0+0)' (4+0+0), 12-1 - values-1 26
A2(2) B2(2) c2(2) o) (24050
(0+0+4) (0+0+4) (0+0+4) (3) (4+0+0) (2)( )
DSC- DSC- DSC- :
, L1-2 Compulsory -2:
AL(4) B1(4) c14) (3) (4+0+0) Constitutional
y (4+0+0), (4+0+0), (4+0+0), 12-2 ) values-2 26
A2(2) B2(2) c2(2) i
(0+0+4) (0+0+4) (0+0+4) (3) (4+0+0) (2(25030)
DSC- DSC- DSC-
L1-3 DSE-1
A1(4) B1(4) c1(4) AaonR
| o), | (as0s0), | asore), | B IEHONAT O - 27
A2(2) B2(2) c2(2)
(0+0+4) (0+0+4) (0r0+q) | ) (4#0+0) | (3+0+0)
DSC- DSC- DSC-
L1-4 DSE-2
A1(4) B1(4) C1(4) ‘ Compulsory -3:
v | @eor), | (@000, | (asos0), | @ (L‘;To) (Alc‘;; 731) or EVS 29
A2(2) B2(2) C2(2) (2) (2+0+0)
010+a) | (0v0+a) | (ovova) | (BV14+0¥0) | (3+0+0)
DSC- DSC- DSC- e
o A1(3)(3+0+0) | B1(3)(3+0+0) [ C1(3)(3+0+0) ) ) '
A2(3)(3+0+0) | B2(3)(3+0+0) | C2(3)(3+0+0) - 26
A3(2)(0+0+4) | B3(2)(0+0+4) | C3(2)(0+0+4) (2) (1+0+2)
DSC- DSC- DSC- .
U |A1(3)(3+0+0) BL(3)(3+0+0) | C1(3)(3+0+0) _ _ SEC:
A2(3)(3+0+0) | B2(3)(3+0+0) | C2(3)(3+0+0) - 26
A3(2)(0+0+4) | B3(2)(0+0+4) | C3(2)(0+0+4) (2) (1+0+2)
TOTAL CREDITS | 160

Note: Two Credit DSC practical papers A3/B3/C3 may cover experiments related to both
& A2/B1 & B2/C1 & C2.

4

theory papers Al

@ Scanned with OKEN Scanner



TUMKUR UNIVERSITY
pROGRAM STRUCTURE

d to the 1" year in 2

For Students admitted to the 1% yearin 20
2026-27

For Students admitte 024-25, a
26 & 2026-27 respect

25-26, and
8 2027-28 respectively

Bachelor of Design / B. SC.

and

nd subsequently promotgd t
ively !

subsequently promoted to 7" 3

Electronics & Commun./
| Safety/B. Sc. FAD

nd d
02" and 3" years

c
S
‘LO
)'.

nd 3" yearsin

B. Sc. Fire & Industria
Languages Elective | | Compulsory
$am. DSC Subjects (Credits) (Crge ditgs) Paper Courses Total
(L+T+P) (L+T+P) (Credits) (Credits) Credits
(L+T4P) | (L+T+P)
DSC- L1-1 Compulsory-1:
: ry-1:
I C1(4)(4+0+0), C2(2)(0+0+4), (3) (4+0+0) ‘Constitutional
C3(4)(4+0+0), C4(2)(0+0+4), L2-1 ) - values-1 26
- C5(4)(4+0+0), C6(2)(0+0+4) (3) (4+0+0) | (2) (2+0+0)
DSC- i
L1-2 Compul -2:
C1(4)(4+0+0), C2(2)(0+0 Compulsory -2:
1l : +4): (3 4+040 i . '
g3((4)(4+0+0), Ca(2)(0+0+4), )(Lz-z "W i“::':”“;"al 26
5(4)(4+0+0), C6(2)(0+0+4 | [ YAILES:
( DSC- — {4;?0) {2)(2+0+0)
C1(4)(4+0+0), C2(2)(0+ DSE- '
n ) 0+4), (3) (4+0+0 1
C3(4)(4+0+0), C4(2)(0+0+4), )f_z-; ) (3) -
C5(4)(4+0+0), C6(2)(0+0+4) (3) (4+0+0) (3+0+0) =
DSC- L1-4 _
C1(4)(4+0+0), C2(2)(0 DSE- '
IV : +0+4), (3) (4+0+0 SE-2 | Compulsory -3:
g:((:))((4+0+0), C4(2)(0+0+4), )5.2-4+ ' e | p:\f.: v 2
4+0+0), C6(2)(0+0+4 3+0 | 2
L5 )(0+0+4) (3) (a+0+0) | 3*0+0) | (2) (2+0+0)
C1(3)(3+0+0), C2(3)(3+0+0),
V] C3(3)(3+0+0), C4(3)(3+0+0), SEC:
C5(3)(3+0+0), C6(3)(3+0+0), - i
C7(2)(0+0+4), C8(2)(0+0+4), (2) (1+0+2) 26
C9(2)(0+0+4)
DSC-
C1(3)(3+0+0), C2(3)(3+0+0) | Research
vi €3(3)(3+0+0), C4(3)(3+0+0), |Methatiology
C5(3)(3+0+0), C6(3)(3+0+0), . ) with Survey
C7(2)(0+0+4), C8(2)(0+0+4), Project 26
€9(2)(0+0+4) 2i0)
+0+2
Note Two Credit DSC TOTAL CRED
practical ITS 160
C2/C3 & C4/C5 & C6. papers C7/C8/C9 may cover experim |
ents :&{aﬁ”mtm:ory papers C1 &
., &
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for Students admitted to th

TUMKUR UNIVERSITY
PROGRAM STRUCT URE

e 1% year In 2024-25, 2
26 & 2026-27 res

and

nd subsequently p
pectively

romoted to

on and 3" yea

rsin 2025-

ted to 2™ and 39 years in

For Students admitted to the 1% year In 2025-26, and subsequently promo
2026-27 & 2027-28 respectively
\\\\\\J
Bachelor of Computer Applications
B el
Subjectl | Subject2 | Subject3 Languages
| Total
sem.| (Credits) (Credits) (Credits) (Credits) Elective Compulsory credit
(L+T+P) (L4 T+P) (L+T+P) papers Courses (Credits) redits
| I R B .2 ey
DSC- DSC- DSC-
L1-1 Compulsory-1:
ALE) @HE ci4) (3) (4+0+0) no:“:::m«_m_
| (4+0+0), (440+0), (4+0+0), - 6
>NANV WNANV ﬁNANV L2-1 <m_Cmm|H 2
(0+0+4) | (0+0+4) | (0+0+4) (3) (4+0+0) (2) (2+0+0)
o Bsc DSC2 L1-2 Compulsory -2:
A1(4) B1(4) 1) | () @r0+0) - 140
I (4+0+0), (4+0+0), (4+0+0), ) onstitutiona
A2(2) B2(2) c2(2) L2-2 values-2 26
(0+0+4) (0+0+4) (0+0+4) (3) (4+0+0) (2) (2+0+0)
DSC- DSC- DSC- 11-3
A1(4) B1(4) C1(4) i DSE-1
n | ae0s0), | (@4040), | (4+0+0) Bl @) : 27
A2(2) B2(2) c2(2) a) %“o 5 (3+0+0)
(0+0+4) | (080+4) | (0+0+4) (4+0+0)
DSC- DSC- DSC- "
AL(4) w,p?: c1(4) i DSE-2 Com
| E- ulsory -3:
v (4+0+0), (4+0+0), (4+040), | (3) MM+M+8 a) um< %2 3 N
A2(2) B2(2) C2(2) i 34040
(0+0+4) (0+0+4) (0+0+4) (3) (4+0+0) (3+0+0) (2) (2+0+0)
»C e DSC- SEC:
v A1(3)(3+0+0) | B1(3](3+0+0) | C1(3)(3+0+0) '
A2(3)(3+0+0) | B2(3)(3+0+0) | C2(3)(3+0+0) - - 26
A3(2)(0+0+4) | B3(2)(0+0+4) C3(2)(0+0+4) (2) (1+0+2)
Research
DSC- DSC- DSC- Methodology
v |ALB)(E3+0+0) B1(3)(3+0+0) | C1(3)(3+0+0) with Survey
A2(3)(3+0+0) | B2(3)(3+0+0) | C2(3)(3+0+0) - ; Project 26
A3(2)(0+0+4) | B3(2)(0+0+4) C3(2)(0+0+4)
|
_ (2) (1+0+2)
TOTAL CREDITS | 160

& A2/B1 & B2/C1 & C2.

Note: Two Credit DSC practical
papers A3/B3/C3 may cover ex
periments related to both theor
y papers Al
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TUMKUR UNIVERSITY
PROGRAM STRUCTURE

For Students admitted to the 1" yearin 2

For Students admitted to the 1

26 & 20

024-25, and subsequently
16-27 respectively

and

year In 2025-26, and subsequ
2026-27 & 2027-28 respectively

promoted to 2" and 3" years in 20;

ently promoted to 2" and 3" years in

B.Com./BBA
P— Elective Compulsory
Sem. DSC Subjects (Credits) ( n_.mm m:w& Paper Courses Total
(L+T+P) (L+T+P) (Credits) (Credits) Credits
(L+T+P) (L+T+P)
L1-1 Compulsory-1:
| C1(4) (5+0+0), C2(4) (5+0+0) (3) (4+0+0) Constitutional
C3(4) (5+0+0), C4(4) (5+0+0) L2-1 ) values-1 24
(3) (4+0+0) (2) (2+0+0)
L1-2 Compulsory -2:
I C1(4) (5+0+0), C2(4) (5+0+0) (3) (4+0+0) Constitutional
C3(4) (5+0+0), C4(4) (5+0+0) L2-2 ) values-2 A
(3) (4+0+0) (2) (2+0+0)
L1-3
" C1(a) (5+0+0), C2(4) (5+0+0) | (3) (440+0) | Doc %
C3(4) (5+0+0), C4(4) (5+0+0) 12-3 (3) - 25
(3) (4s0+0) | 3*0*0)
C1(4 . L1-4 |
IV (4) (5+0+0), C2(4) (5+0+0) (3) (4+0+0) DSE-2 Compulsory -3:
C3(4) (5+0+0), C4(4) (5+0+0) 12-4 (3) m EVS 27
3) (440 (3+0+0) | = (2)(2+0
C1(4) (4+0+0), C2(4) (4+0+0) 2] (4+0:0) : )20+
Vv C3(4) (4+0+0), C4(4) (4+0+0) SEC:
C5(4) (4+0+0), C6(4) (4+0+0) - . ,
C7(4) (4+0+0) (2) (1+0+2) =<
Research
C1(4) (4+0+0), C2(4) (4+0+0)
y C3(4) (4+0+0), C4(4) (4+0+0) _,“_m“”mno_oe\
C5(4) (4+0+0), C6(4) (4+0+0) - . |
C7(4) (4+0+0) Ject s
(2) (1+0+2)
TOTAL CREDITS 160

lJ/le.

%o

&

-~

g
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Abbreviations used

_DSC: Discipline Specific Core
L1/L2: Language-1/ Language-2

DSE: Discipline Specific Elective(On must be offered as DSE)

e of the major subject

EVS: m:<:o:__5m3m_m8%mm

L+T+P: Lectures Tutorial+ practical (hrs/wk)
SEC:  Skill Enhancement Course (Must be practical oriented and Choosen among

one of the major subjects)

|

mmeNH

Instructions to BOS (While fixing titles of papers)

colon, etc.) in the Course

1. Do not use any m_,umnmm_ character (like dot, hyphen, space,

Codes.

2. Use subject-specific prefix for every course code (e.g. BOTDSC101 for Botany DSC
Subject 1 of | mmn:m.ﬂm_‘. BOTDSC201 for Botany DSC Subject 1 of Il semester,
BOTDSE101A, mnmu._.omm”_.oup BOTDSE101C, etc.)

n unique nwocam Code to each course (paper).

3. Assig
Examination and distribution of marks
Papers o:_.mz“o: of Internal Semester | Total Marks Credits
the exam Assessment End Exam
“ ! marks
DSC Theory | 03 Hours 20 80 100 3/4/5
DSC Practical | 03 _._mc_‘m 10 40 50 2
Languages | 03 Hours 20 80 100 3
Compulsory | 1.5 Hours 10 40 50 2
paper
SEC 1.5 Hours 10 40* 50 2
Field work Viva 20 80 (Viva) 100 4
(BSW) "
Research 1.5 Hours 10 40* 50 2
methodology
in survey
project

*Single paper theory mxma_:wao: which includ
candurtars : hiony es questions from both theory and practical components) shall be

Sﬂvcaaug
Farenle
&&ﬂam P ool

Lehand BEET
e
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/
TUMKUR UN{VERSITY

PROCEEDINGS OF BOS MEETING IN ZOOLOGY (UG) DATE,

oval of Undergraduate B. Sc., V and VI semester Zoology syllabus under

The BOS meeting in Zoology (UG) st
Tumkur University, Jannasiri Campus,

Zoology,
0S and conveyed the agenda of the BOS meeting.

Members of the B

The draft syllabus of undergradua
BOS members and sought appropriate ch

had thorough discussions on the draft sy
r the deliberate discussions, all the BOS members unan

syllabus. Afte
V and VI semester syllabus of Tumkur University.

the undergraduate B.Sc.,

Agenda: Appr
revised NEP.

arted at 11AM in the Chairmans’s chamber of DOSR in
Bidarakatte. The Chairman, BOS welcomed the

te B.Sc., ¥V ni VI szmester was already circulated to all the
anges to be made to the syllabus. The BOS members
[labus and included some of the corrections in the
imously agreed to approve

Following members were present in the meeting.

SIL Name of the BOS Affiliation Signature Remarks
No. Members
1 | Dr. Manohar Shinde Professor in Biochemistry % r Approved
(Chairman, BOS, UG) Tumkur University . - —
2 | Dr. Asiya Nuzhat F. B. Asso. Professor in Zoology, Approved
Tumkur University * 5 n_\ -
3 | Dr. H. M. Lalitha Professor in Zootagy, E Approved
UCS, Tumkur University
4 | Dr. Parimala B. Professor in Zoology, > _~ ~| Approved
UCS, Tumkur University .
5 Smt. Bhavani Patil Assistant ~ Professor  in @L Approved
. Zoology, GFGC, Tumakuru
6 | Dr. K. Nagaraju Professor in Zoology, Approved
(External Member) Kuvempu University WL\ oqmw:o
7 | Dr. Pulikeshi M. Biradar | Professor of Zoology. a A
) roved
(External Member) Karnatak University & - o:mw:m
ool gl A
Chairman

BOS in Zoology (UG)
- o o TYMKUr University, o. |
Chairman B.0.S. in Noo_oms
Tumkur University
TUMAKURU- 572103.
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TUMKUR g UNIVERSITY

Syllabus

for

B.Sc., Zoology

(UG)

SEP

V & VI SEMESTER

% ACADEMIC YEAR 2026-27

..‘Mt.&‘r.ﬂ

Chairman B.0.S. in ~8_3§
Tumkur University
TUMAKURU- 572103.
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TUMKUR

Ay

UNIVERSITY

111 BSc.. Programme: Course Structure for semester V& VI in Zoology

Semester | Course Title Theory/ | Course “TCourse | SEE [ 1A | Total "Total | Hours/
Practical | code credit / Marks | Hours week
Hrs
per
S week |
- Paper-V Genetics i N
| S iy Theory | DSC 03 | 80 [20] 100 | 4z 03
| |
| Paper-VI i ==
| Molecular Theory | DSC 03 | 80 [20] 100 48 03
- Biology, Animal g |
¥ | Biotechnology and |
' Immunology , |
; | Practical-V Practical | DSCP 02 40 |10 50 | 64 4
E Skill Theory 1
} Enhancement in Practical | Compulsory 1 40 | 10 50 32 03
! Zoology
(Vermiculture) |
Environmental i
, Biology, Wildlife Theory | DSC 03 80 |20, 100 22 s
5 Management and ‘
Conscrvation
Vi (VI Semester) é
Paper-VII ' |
Human Anatomy, Theory | DSC 03 80 |20 100 13 iz
Evolutionary 1
Biology, ,
Parasitology and ;
Biostatistics |
(VI Semester) ‘;
Paper-VIlI _
Practical-VI Practical | DSCP 02 | 40 [10 350 = -
Skill Theory : | I .
Enhancement in Practical | Compulsory 1 <0 10 N 2 [ 3
Zoology y
(Sericulture and |
| Apiculture)
Sama - 3 w;ﬂ
Tagmir mwersT
oMaaLRL- FT
- —
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;MESTER
y - SEM FORY SYLLABUS

l / .
| Course 717 DSC No. of Credits \Ns

Course Code: | ——"Tp ration of SEE 3\}{\

] 48 Hours == 0
Contact hours 20 Summaﬁvc Assessment Marks \fl
— 1 %

. arks
Formative AsseSsmentM U \

ObjectiveSi a1 Y
chensive understanding of the fundamental principleg
. . . 1 . )
including Mendelian and non-Mendelian inheritance, gene interactions, and multip]eif
. . i
To enable understanding the influence of heredity and environment on phenotypig i
through the study of nature-nurture interactions and related genetic concepts, ‘
To provide a comprehensive understanding of mechanisms of inl}eritance, geneti
human genetic disorders, and contemporary developments in human genoniy

To provide a compr

epigenetics.

To provide knowledge of the histological organization and functional significance
mammalian organs, correlating microscop< 4 iucture with physiological functions.

Tf’ anal}./ze the structural and functici:al .<iationships of major mammalian organsty
histological studies. Loetean :

Course Outcomes (COs): At the end of the courSe, students will be able to:

Understand fi inci
Mo inhl:;s:rrlrlental prnnc1p!es. of heredity and inheritance, Mendelian ai’
© patterns, gain insight in to various types of gene interaction.

Gain knowled i
ge on the principles Li
: of : inato
construction of genetic map i inkage and crossing over, and sex determinai®

Describe gene mytati
: utations and thej : :
and discuss genetic disor I types, explain the role of physical and chemical M

b ders and i o
mans, nborn ervyrg of metabolism caused by muta™ ¥
Pts of Eupen:
gemcS, Futiaes o)
apiiCiilcs . joenet
Cs, disad ¢s, Human genomics, and EPE° pest”
> dIsadvantages, and significance in hum?
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UNIT-1: GENETICS - 1 16 Hrs.

Introduction to Geneties: Definition- Heredity, Genotype and Phenotype,
Mendel's Laws, Monohybrid and Dihybrid cross, Back cross and Test cross. Problems related to
topics.

Non-Mendelian inheritance: Incomplete dominance (Andalusian fowl), Cytoplasmic inheritance
(Kappa particles in Paramecium), Maternal inheritance (Shell coiling in Limnaea).

Nature and Nurture: Definition. Experiments on Potentilla glandulosa.

Himalayan albino rabbit and Human twins. Norm of reaction, Homeostasis, Phenocopy.
Interaction of genes:

Supplementary factors — 9: 3: 3: 1 (comb pattern in fowls). Epistasis (Dominant and Recessive),
Complementary factors - 9: 7 (Flower colour in sweet peas).

Polygenic inheritance - Skin colour in man.

Lethal genes — Yellow coat colour in mice.

Multiple Alleles: ABO blood groups in man, Rh-factor, Erythroblastosis foetalis, Problems
related to topics.

Pleiotropism (Sickle-cell Anemia).

UNIT-2: GENETICS -11 16 Hrs.
Linkage: Definition, Types of Linkage, factors affecting linkage. Significance of linkage.
Crossing over: Definition, Types- Germinal- and Somatic Mechanism of crossing over.
Significance of crossing over.

Linkage and crossing over in Drosophila

Sex linked inheritance: Sex linked inheritance in Drosophila (white eye colour) and man
(Haemophelia and Colour blindness), Y-linked genes (Hypertrichosis of ear).

Sex determination: Chromosomal basis of sex determination (XX-XY, XX-XO and ZZ-ZW).
Genic balance theory in Drosophila. Gynandromorphs and Intersexes in Drosophila, Klinefelter's
syndrome and Turner's Syndrome in man. Free martin in cattle.

Gene mutation: Definition, Types-Point mutation and Frameshift mutation. Disorders due to
mutant genes in man: Brachydactyly, Sickle cell anemia, Thalassemia.

Mutagens- Physical and chemical agenté. Inbbrn _errors of metabolism: Phenylketonuria,
Alkaptonuria, Albinism.,

Human Genetics: Eugenics and Euphenics. Human genomics - Definition, advantages

and disadvantages. Epigenetics.
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16 Hrs.
glle’ i

. H 2 0 h
kidney, testis, 0Varys pituitary, thyroid and adreng h,

UNIT - 3: HISTOLOGY ammalian organs: To,

Histological Structure and fu
ancreas, spleen,

nctions of the following m

small intestine, liver, p

References:
1, Advanced Genetics. G. S. Mi

Cell and Molecular Biology, 4
Genes- IX, 9th Ed., Benjamin L

glani Alpha Science International, Ltd. 2012,

I Edition, P.K. Gupta. 2014
ewin. Jones and Bartlett Publishers, 2008.

oditi .2013.
Genetics — Classical to modern, Ist gdition. PK. Gupta 2.
7th . Edition, . Robert H. Tamarin. 2002. Tata- M, GfawF

AT o B

Principles of Genetics,
publications. 2%
Theory and Problems of Genetics. W. D. Stansfield. 2002. Mc Graw Hill PUb“Cations'
Principles of Genetics -RobertH. Tamarin. |

Genetics: A Conceptual Approach- Benjamin A. Pierce.

Histology: A Text and Atlas, Ross, M.H. &W. Pawlina (2010). 6 Edition, Lippincg
Williams & Wilkins, Maryland.

10. Bailey’s Textbook of Histology, Bailey, E.R. (1978)

11. Ham’s Histology. Ham, A W and Cormack, D H. Lippincott.

© ® N o

12. Animal Histology. A.K. Berry, Emkay publibations.

FORMATIVE ASSESSMENT

ASSESSMENT WEIGHTAGE IN MARKS

CLASS TEST (2 CLASS TEST, -
e
ASSIGNMENT/SEMINAR !

15

05
TOTAL

-

20

]
]
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V - SEMESTER
B.Sc., ZOOLOGY THEORY SYLLABUS
DISCIPLINE SPECIFIC CORE

PAPER-VI
MOLECULAR BIOLOGY, ANIMAL BIOTECHNOLOGY AND IMMUN OLOGY

Program Name B.Sc. V Semester PAPER-L

Course Title MOLECULAR BIOLOGY, ANIMAL BIOTECHNOLOGY AND

IMMUNOLOGY

Course Code: DSC No. of Credits 3 .
Contact hours 48 Hours Duration of SEE 3 HourL’
Formative Assessment Marks 20 Summative Assessment Marks 80 |

Objectives:

To make the students aware of the scope of Molecular Biology, Animal biotechnology and

Immunology.
To provide an understanding of structure- functlon relationships of nucleic acids and

protein and the regulatory processes.

To introduce students to the principle, practices and application of Animal biotechnology.
To familiarize the students with the basic concept of genetic engineering.

To learn scientific and engineering principles related to the processing and production of
the recombinant proteins.

To impart an in-depth knowledge on how our immune system fights with infection

and foreign substances that can harm our body. '

To learn how the immune system responds to various infections and foreign substances
that adversely affect our body.

To help comprehend the concept of hypersensitivity.

To acquaint the students on the role of immune system in prevention and altered response

to diseases.

Course Outcomes (COs): At the end of the course, students will be able to:

Understand principles and working of different types of microscopes.
Familiarize students with the structural and functional aspects of cell, the basic unit of life,

and its different organelles.

Enable students to make a strategy to manipulate genetic structure of an organism for
improvement of any trait.

Gain knowledge of DNA and RNS replication.

Explain post-transcriptional modification mechanisms for the processing of eukaryotic
mRNA.

Execute the application of recombinant DNA technology in designing research project.
Acquire technical skills required for joining research labs/industry/institute/pharmaceutical
etc.
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, ot iomolecules.
knowledge of the immunogenicity o ‘ system works byj|q;
1 how the immune Sy Ing on

o Have
o Acquire
g s X |
Provide students with knowledge o
previous knowledge. |
Clearly state the role of the immune system. R
e i i th an asc.
Comprehend the role of immune system in hea

i i ersensitivity,
Gain knowledge of autoimmunity, immunodeficiency and hyp y

lhe,

. -
UNIT - 1 . TEM fl
Microscopy: Principle and applications of Light, Electron (SEM and ) and Phyg, -

microscopes. )
Nucleic acids: Structure and functions of DNA, Watson a.nd Crick DNA mode, Types of Dy,
and Replication of DNA, RNA: Types, structure and functions.

Gene concept: Cistron, Recon and Muton, Test for allelism: Bar locus in Drosophilg, J“mpina

genes (transposable elements- Maize) and Properties of overlapping gene with example,

G

Genetic code: Salient features of Genetic code, -

Protein Synthesis: Transcription in prokaryotes: RNA polymerase, binding, initiation!
elongation, termination. Post Transcriptional modification of mRNA-in Eukaryotes, additi i
cap and tail, split genes and RNA splicing. Translation in Prokaryotes: Amino- acylation of,

RNA, elongation, termination, Regulation of gene expression- Lac Operon model,

UNIT-2 16Hrs,
Animal tissue culture: Introduction and importance. Cell Culture procedures.

Recombinant DNA Technology: Introduction, Steps involved,

Genetic Engineering: Nucleic acid modifying enzymes; Defj

nitions, types (Restriction Enzymes
and Ligases) and functions. 2

Animal tissue cultyre media: Culture media containing naturally occurring ingredients, blood

ue extracts.

ions of Plasmnds-pBR322, Lamda phage vectors,
t insulin, Hybridoma technology: Synthesis and

. ) 8- Sheep, Transgenic anima]- Cow and Zebra fish.
Bio vaccines.

biological methog (V (E]ectroporation), Chemical (Lipofection), and
0 iral v e silencip; . i) Gene
Therapy (SCIp) g (Knockout and Knock-in mice);
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UNIT -3 16 Hrs.
Immune system: Introduction, Immunity: Innate and acquired immunity, APC, MHC molecules.

Immune response: Primary and secondary immune response.
Role of B and T Lymphocytes-Humoral and cell mediated immunity.

Functional Aspects of organs of immune system: Bone marrow, Thymus, Spleen and Lymph

node.
Antigen, Haptens, Epitopes and Adjuvant.
Immunoglobulins: Types and functions. Structure and functions of 1gG.

Hypersensitivity and Autoimmune diseases: Rheumatoid Arthritis, Multiple sclerosis, Psoriasis
and Inflammatory Bowel disease.

References:
I. N Arumugam and R. P. Meyyan "Cell biology, Molecular Biology, Genetics, Evolution and

Ecology Volume I Saras Publication
2. V. K. Agarawal ZOOLOGY for BSc., students Molecular Biology, principles of GeneticsS.

Chand Publication

3. Verma , P. S. and Agarwal, V. K. Cell biology genetics molecular biology evolution and
ecologyS .Chand and Company Ltd, Newdelhi.

4. Gupta, PX Cytology genetics and molecular biology ~ Rastogi publication, Meerut

5. Kumar,H.D Molecular Biology ~ Vikas Publishing House Pvt. Ltd, New Delhi

6. Rastogi, S. C. Cell and Molecular Biology New Age International Pvt Itd publishers,
New Delhi

7. Alberts, Bruce Essential cell biology: an introduction to the molecular biology of the cell
Garland publishing Inc, New York

8. Ashokgowri. A .S Molecular Biology ~ Channa Publisher Madras

9. Asokan, P Molecular Biology  Chinna publishers, Melvisharma

10. David Freifelder Molecular Biology ~ Narosa publishing house Bombay

11. Freifelder,David. Molecular Biology  Norasa publishing house New Delhi

12. Phi Turner, Alexander Mclennan Andy Bates & Mike White  Instant  notes:  molecular
biology TAYLOR AND FRANCIS , N-YORK

13. Rastogi, S C et.al. Concepts in molecular biology New Age International Publishers,
New Delhi

14. Kumar H. D.Text Book on BiotechnologyAffiliated East West Press Pvt Ltd,N-Delhi

15. Naidu C.K Biotechnology Pointers Publication, Jaipur

16. Schmider Methods In Biotechnology ~ Taylar & Eranics, Lundon

17. Setty, Rajeshwari S. and Sreekrishna V- Biotechnology-2: Including cell Biology genetics
Microbiology New Age International Pvt Itd publishers, New Delhi

18. Shenoy, Manjula  Animal biotechnologyUniversity science press, Newdelhi

19. Singh B. U. Biotechnology Kalyani Publishers, Ludhiyana

20. Smith John . E  Biotechnology Cambridge University Press,N-Delhi

21. Baskar Rao,Digumarti , Harshitha Digumarti & Sambha Shiva Rao.K.B.S Suneja Kavitha

Advanced biotechnology Discovery publication, New Delhi

@ Scanned with OKEN Scanner



. ' Kalyani, Ludh;
22. Mackinnon, Doris L Genetic enginecring & animal blOtCChn:}l,ogZ lany
22, Mack y : g u
23, Ranga M M Animal Biotechnology Agrobios ln.d}l]a,Jso leennai
;4 Sasidhara, R Animal biotechnology MJ P publis er\; SEM Kalyani
.2-5. Singh B D Genetic Engineering & Animal Biotechnology
Ludhiyana T New Age inter...
26 Sl‘:ettnyandini Immunology and medical microbiology VI sem £ mterat'On;
Bangalore d co, New york
27. Goldsby, Richard, A. et.al. Kuby immunology WH Freeman an y
28. Joshi K.R; Osama N.O Immunology Agrobios India,Jodhpur

29. Shetty,Nandini Immunology and medical microbiology VIsem  New Age 'merationa
Bangalore

pub]ight

30. Latha,Madhavee P Text book of immunology S Chand, New Delhi

31. Berry A. K Text book of immunology Emkay publications, Delhi
32. Fanger, M W; Whelan, A & |
Delhi

33. Hannigan, B M Immunology Viva books Itd, New Delhi

34. Kindt Thomas J, Golds By Richard A & Ostorne Barbara A Immunology W g Freem,
& Co., New York

35. Peter Lydyard, Alex Whealan & M;i
Scientific, London,

ydyard PH Instant notes in immunology Viva books Itd, N,

chael Fanger Immunology Taylor & FraﬂCiS.Bio;

36. Dulsy Fatima and N. Arumugam Immunology Saras Publication

FORMATIVE ASSESSMENT

ASSESSMENT WEIGHTAGE IN MARKS
CLASS TEST (2 CLASS TEST)

15
ASSIGNMENT/SEMINAR

05
TOTAL ———— |

\2\0

—_— ]
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V- SEMESTER
B.Sc.,, ZOOLOGY PRACTICAL SYLLABUS
DISCIPLINE SPECIFIC CORE
PRACTICAL: V

Program Name [B.Sc. [V Semester [PRACTICAL-V
Course Title  |GENETICS, HISTOLOGY, MOLECULAR BIOLOGY, ANIMAL

BIOTECHNOLOGY AND IMMUNOLOGY (PRACTICAL)

Course Code: DSCP No. of Credits 2
Contact hours 64 Hours Duration of SEE 3 Hours
Formative Assessment Marks | 10 Summative Assessment Marks 40

Course Outcomes (COs): At the end of the course, students will be able to:
* Identify and distinguish male and female Drosophila and recognize common mutant
phenotypes such as white eye, bar eye, vestigial wing, and yellow body.
* Apply principles of genetics to solve problems related to monohybrid, dihybrid, and sex-linked
inheritance in Drosophila and humans.
* Examine and interpret the histological organization of selected mammalian organs and
lymphoid tissues, correlating their structure with function.

¢ Demonstrate proficiency in the use of simple and compound microscopes for observation and
analysis of biological specimens and basic laboratory techniques in molecular biology.

* Perform basic molecular biology and biochemical techniques, including DNA isolation,
preparation of tissue culture media, and amino acid identification using paper chromatography.

o Develop practical skills in advanced biological techniques such as SDS-PAGE, PCR, and
ELISA and understand their applications in biological and biomedical research.

List of labs to be conducted 16x4=64 Hrs.
1 | General morphology and Identification of Male and Female 1
Drosophila.
2 | Identification of mutants in Drosophila- white eye, bar eye, 1
vestigial wing and yellow body.
3 |Genetic problems: 2

a. Monohybrid and Dihybrid inheritance in
Drosophila. (Two problems in each)
b. Sex linked inheritance: Drosophila and

man. (One problem in each)

4 | Study of tongue, small intestine, liver, pancreas, testis and

5 | Molecular Biology: To study the principles and applications of
simple and compound microscope.

6 | Isolation of DNA from the animal tissue. 1
7 | To identify different unknown amino acids using Ascending 1
paper chromatography.
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Q
1
i i ulture
lture: Prcpnration of animal tissue €

8 Animal tissu¢ cu y ——2“
media (Nmural media). —
-ate: SDS —PAGE, PCR,E ——
9 lnstrumcms/l)cmonsu T sp]een -
10 | Study of lymphoid organs: Bone marrow, N
Lymph node
V- SEMESTER v
B.Sc., ZOOLOGY PRACTICAL-
BIOTECHN
NETICS HISTOLOGY, MOLECULAR BIOLOGY, ANIMAL OLOCY
- | AND IMMUNOLOGY oN
SCHEME OF PRACTICAL EXAMINA - Mark“
Time: 3 Hours .
1. Genetic problems on:
M

Monohybrid /Dihybrid cross/ Sex -linked inheritance

Identify A and B with suitable reasons

(A-Male/Female Drosophila, B- Mutants). 2X3=6

3. Identify C, D and E by giving histological reasons. 3X3=9M
Isolation of DNA from the given animal tissue/ Identify different unknown amino acids

using Ascending paper chromatography. 8M

Identify and comment on ‘E’ (Chapter 9) M

Identify and comment on “F* (Chapter 10) M

M

Class Records.

V - SEMESTER
B.Sc., ZOOLOGY PRACTICAL-V

GENETICS, HISTOLOGY, MOLECULAR BIOLOGY, ANIMAL BIOTECHNOLOGY

el

AND IMMUNOLOGY
SCHEME OF VALUATION

Genetic problem 4 marks

Identification- 1 mark, diagram-1 mark, comment- 1 mark

Identification- 1 mark, diagram-1-mark, histological reasons- 1 mark

Isolation of DNA / Ascending paper chromatography

Principle-2 marks, procedure-2 marks, result-2 marks and discussion- 2 marks
Identification- 1 mark, Principle-1 mark, applications- 1 mark

Identification- 1 mark, Diagram-1 mark, comments- 1 mark

Class Records. smarks
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References:

1.

Principles of Genetics. 8th Edition. Gardner, E.J., Simmons, M.J., and Snustad, D.P. (2006).

John Wiley & Sons.

Textbook of Human Histology, Singh, Inderbir (2022). Jaypee Brothers Medical Publishers.

Cell Biology Powar, C.B. (2010). Himalaya Publishing House.

Molecular Biology of the Cell. Alberts, Bruce, Johnson, Alexander, Lewis, Julian, Morgan,
David, Raff, Martin, Roberts, Keith, and Walter, Peter (2022). Garland Science

Laboratory Manual in Biochemistry Jayaraman, J. (2011). New Age International Publishers.
Animal Cell and Tissue Culture, Gupta, P.K. (2017). Rastogi Publications.

Cellular and Molecular Inmunology, Abbas, Abul K., Lichtman, Andrew H., and Pillai, Shiv

(2024). Elsevier.

Principles and Techniques of Biochemistry and Molecular Biology. Wilson, Keith and Walker,

John
FORMATIVE ASSESSMENT
ASSESSMENT WEIGHTAGE IN MARKS
ASSIGNMENT/REPORT 05
CONTINUOUS EVALUATION AND 05
CLASS TEST
TOTAL 10
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. SEMESTER
Mg CAL SYLLABUS *

B.Sc., ZOOLOGY THEORY AND PRACTI ood
Skill Enhancement in Zoology (SEC)

Vermiculture
_W Paper-SEC
rogram Name B.Sc : v~ Vermiculture
l ] Enhancement 10 Zoology- Ver ooy
Practical-1

P Sc.
‘ Course Title | Skil
Foursc Code: I SEC
Duration of SEE
| Contact hours | 32 Hours

[Formative Assessment Marks Summative

Objectives:
Students will be able to compost in a limited space and des

cribe the decomposing process,

L
ot the knowledge of composting.

e The interested students will g

e They can generate employments.

e They will also turn towards organic farming.

nment pollution free.
of local earthworms.

students will be able to:
taining soil quality.

e They will help to maintain the enviro

They will get the knowledge of biodiversity

Course Outcomes (COs): At the end of the course,
Understands the importance of earthworms in main

Understand concepts of biofertilizers.

Understand techniques in Vermicomposting.
micomposting is an effective organic solid waste managem

fearthworms in agro-based economic activity.
a small-scale industry by the farmers and unemployed

[ ]
[ ]
ent method.

[ ]
o Learn that the ver
Get acquainted with the importance 0

Vermicomposting may be taken up as
s student can become an

youth.
Learn the concept of vermicomposting as bio fertilizers thu

entrepreneur after completion of the course.
rtunity for self-employment and lifelong learning with farmers.
cal sessions,

e Best oppo
Enhance collaborative learning and communication skills through practi

teamwork, group discussions and assignments.
16hrs

Theory
Definition, Scope of vermiculture, Difference between vermiculture and

Vermiculture:
vermicomposting. Food habit and habitat of Earthworms, Ecological requirements (moisturé,

temperature, pH, organic matter)
Study of external morphology of Earthworm-: Prostomium, Peristomium, Metamerism, Cuticle,

Setae, Different body pores, Clitellum. Digestive system.

Types of earthworms (Habit categories) - Epigeic, Endogeic and Anecic.
Indigenous and exotic species: Native Indian earthwonns: Perionyx excovatus, Perionyx
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cevlanensis. European carthworms: Eisenia fetida, Eisenia andrei, South African earthworms.

Eudrilus eugeniae.
Selective features of earthworm species for vermicomposting. Types of vermiculture (Bin culture,

Pit culture, Pot culture).
Vermicomposting: Methodology of vermicomposting: containers for culturing, raw materials

required, preparation of bed, environmental pre-requisites, feeding, harvesting and storage of

Vermicompost. Importance of Vermicompost and Vermi wash. Significances of vermicomposting.

Predators of Earthworms: Rat, mice, ants, birds. Diseases and pests of earthworms.

! Practicals 16hrs

List of labs to be conducted 8x2=16Hrs.

Keys to identify different species of earth worm.

Externals of Eisenia fetida

Externals of Eudrilus eugeniae.

Digestive system of earthworm.
Study of vermicomposting equipments and devices.
Preparation of vermi beds and their maintenance.

7 Diseases of earth worms and their control measures.

= N0 7 T N ST ST
= Y B e Bl B

| measures.

Natural enemies of earth worms and their contro
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1. Bhatt L.V. & S. R. Khambata (1959) "Role of Earthworms in Ag ndian C°Unci

of Agricultural Research, New Delhi.
2. Dash, M.C,, B. K. Senapati, P.C. Mishra (1980)" Verms and Vcrm'COmp(, i

Proceedings of the National Seminar on Organic Waste Utilization and Vermlcomp()stinv

Dec. 5-8, 1984, (Part B), School of Life Sciences, Sambalpur University, Jyoy; Vi a;l

Orissa.
3. Edwards, C.A. and J.R. Lofty (1977) "Biology of Earthworms" Chapman and Hy Ly

London.
4. Lee, K.E. (1985) "Earthworms: Their ecology and Relationship with Soils and Lapq Uge

Academic Press, Sydney.
5. Kevin, A and K.E.Lee (1989) "Earthworm for Gardeners and Fisherman" (CSIRg

Australia, Division of Soils).
6. Rahudakar V.B. (2004). Gandulkhatashivay Naisargeek Paryay, Atul Book AgenCy Pune,
7. Das, M.C. QAD). Charles Darrvin's Plough. Tools for Vermitechnology. I K Internatiop,
Publishing House, ISBN: 978-93-81 141-27, 182 pages.
8. Isrnail, S.A. (i997). Vermicology - The Biology of Earthwonns. OrientLongman,92 pages,
9. V.Kals, R.D. (1998). Earthworms: Cinderella of organic farming. Prism Books Pvt.
10. Arvind Kumar, 2005: “Verm & Vermitechnology", Publisher: APII Publishing §
Incorporation.

11.P. K. Gupta, "Vermicomposting for Sustainable Agriculture”, Publisher: Agrobio:

publication.

*Single paper theory examination (which includes questions from both theory and practical
components) shall be conducted.

FORMATIVE ASSESSMENT
ASSESSMENT WEIGHTAGE IN MARKS
ASSIGNMENT/REPORT 05
CONTINUOUS EVALUATION AND 05
CLASS TEST
TOTAL 10
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VI - SEMESTER
B.Sc., ZOOLOGY THEROY SYLLABUS
DISCIPLINE SPECIFIC CORE
PAPER-VII
ENVIRONMENTAL BIOLOGY, WILDLIFE MANAGEMENT AND CONSERVATION

Program Name B.Sc. VI Semester PAPER-VII
Course Title ENVIRONMENTAL BIOLOGY, WILDLIFE MANAGEMENT
AND CONSERVATION
Course Code: DSC No. of Credits )
Contact hours 48 Hours Duration of SEE 3 Hours
Formative Assessment Marks | 20 Summative Assessment Marks 80

Objectives:

e To understand the fundamental concepts of ecology.

o To analyse the effects of biotic and abiotic factors.

e To explain ecological processes to maintain ecosystem functioning.

¢ To describe population and community ecology principles.

e To evaluate the structure and functioning of major ecosystems.

e To assess environmental pollution issues, including sources, impacts, and control
measures, and their effects on ecological health.

e To understand the principles and practices of wildlife conservation.

e To apply ecological and conservation knowledge to promote biodiversity conservation,
sustainable resource management, and environmental protection.

Course Outcomes (COs): At the end of the course, students will be able to:

e Explain the fundamental concepts of ecology, including ecological subdivisions, habitat,
ecological niche, and the role of biotic and abiotic factors in shaping ecosystem dynamics.

e Analyze the role of ecological interactions, limiting factors, energy flow, biogeochemical
cycles, population dynamics, and community structure in maintaining ecosystem stability
and functioning.

o Describe the structure, functions, and ecological significance of major ecosystems.

e Assess the sources and impacts of environmental pollution and distinguish between
biodegradable and non-biodegradable pollutants.

o Evaluate the importance of wildlife conservation and analyse the role of conservation
strategies, policies, protected areas, and management practices in the protection of
biodiversity and wildlife habitats.

e Apply ecological concepts and modern conservation techniques, including animal census
methods, remote sensing, and GIS, for sustainable environmental and wildlife

management.

UNIT -1 16 Hrs.

Fundamentals of Ecology:
Introduction to ecology, Subdivisions of ecology- Autecology, synecology and other subdivisions.

Concept of habitat, Microhabitat, Macro habitat with examples.
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) niche, Tropical niche, Hyper volume njy,

e, Habitat (Spnlinl

of Eeological nicl

Concept
ensional niche)

(Multidim

Ecological factors:
Homeothermy.,

Abiotic factors: - | ]
ermy an

Temperature: Thermal stratification, Range of tolerance, Poikilothermy
i t jodi i inescence.

Light: Distribution, Ecological effects, Photopcnodlsm, and biolum

Limiting factors: . |
and Combined concept of limig
Licbig's Law of Minimum, Shelford’s Law of Tolerance an i

factors.

Biogcochcmical cycles:

Definition, Types- Gaseous type (Nitrogen cycle), Sedimentary type (Phosphorus cycle)
thermodynamics (I and II law) and their applicationg

Energy: Definition, Types of energy, laws of

Energy flow with a diagram.

Food chains: Definition, types of food chains wit
number, biomass and energ

h examples and food webs with examples.

y with examples.
16 Hrs,

Ecological pyramids-

UNIT -2
Population biology and community ec

—Population density,

ology:

natality and mortality; age distribution and populatior

Population ecology
growth.

Community ecology —Community structure, ecological determinants, Bio indicators, ecological
Ecotone and edge effect with examples.

s: Positive interactions (sym

interaction (Antagonism)- competition, Gaust

stratification,

Interspecific and Intraspecific relationship biosis)- commensalism,
proto-cooperation and mutualism. Negative

principle, predation, parasitism and antibiosis

Ecosystems: Definition, structure and functions of pond, marine, desert and forest ecosystems

Lentic and lotic ecosystems.
Pollution: Definition and types of pollutions. Degradable and non-

effects and control of Air, Water, Soil and Noise pollution.

degradable pollutants. Sources

UNIT -3 16 Hrs
Wildlife Conservation:
Importance of wildlife, Ex-situ Conservation- Zoo, botanical garden and gene and sperm bank. In

itu conservation - National parks, Wildlife sanctuaries, Biosphere reserve, Hotspots.

Wildlife Protection Act 1972-Project tiger. Project Elephant. Red Data book.

-
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Values of wildlife, Causes and depletion of wildlife, Conservation strategies, and issues, concept

of home range, wildlife corridors and territory.

Animal census- tracing movement and remote sensing and GIS.

References:
I. Fundamentals of Ecology. Odum, E.P. and Barrett, G.W. (2005). Cengage Learning.

2. Ecology: From Individuals to Ecosystems. Begon, M., Townsend, C.R., and Harpet, J.L.
(2006). Blackwell Publishing.

Elements of Ecology. Smith, .M. and Smith, R.L. (2015). Pearson Education.
Ecology and Environment. Sharma, P.D. (2020). Rastogi Publications.
Environmental Biology: Principles of Ecology, Verma, P.S. and Agarwal, V.K.

w

>~

(2021). S.

s

Chand Publishing.
6. Ecology, Environmental Science and Conservation Singh, J.S., Singh, S.P, and Gupta,

S.R. (2017). S. Chand Publishing.
7. Essentials of Conservation Biology Primack, R.B. (2014). Sinauer Associates.

8. Fundamentals of Conservation Biology. Hunter, M.L. and Gibbs, J.P. (2007). Blackwell

Publishing.
9. Remote Sensing and Image Interpretation. Lillesand, T.M., Kiefer, R.W., and Chipman,

J.W. (2015). Wiley.
10. Ecological Census Techniques: A Handbook Sutherland, William J. (2006). 2nd Edition.

Cambridge University Press.
11. Environmental Studies. Arora, S. and Arora, R. (2019). Himalaya Publishing House.

12. Textbook of Environmental Studies for Undergraduate Courses. Bharucha, Erach (2021).

Universities Press.

FORMATIVE ASSESSMENT

ASSESSMENT WEIGHTAGE IN MARKS
CLASS TEST (2 CLASS TEST) 15
ASSIGNMENT/SEMINAR 05
TOTAL 20
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V1 -SEMESTER
B.S¢,, ZOOLOGY THEROY SYLLABUS
DISCIPLINE SPECIFIC CORE
PAPER-VIII

HUMAN ANATOMY, EVOLUTIONARY BIOLOGY, PARASITOLOGY AND

BIOSTATISTICS.
Program Name B.Sc. I VI Semester PAPER:
Course Title | HUMAN ANATOMY, EVOLUTIONARY BIOLOGY, PARASITOLO(;Y
BIOSTATISTICS.
Course Code: DSC No. of Credits 3
Contact hours 48 Hours Duration of SEE 3 Hoy,
Formative Assessment Marks I 20 Summative Assessment Marks 80

Objectives:
e Identify and describe the anatomical locations, shapes, and structures of the major humap
organ systems.
o Identify the names, locations, and unique anatomical landmarks of all the bones in the
human skeleton.
Understands the theories of origin of life on earth.
Define the Lamarckism and Darwinism concepts of evolution.
Analyze the evidences supporting the evolutionary process.
Study the phases in the evolution of horse and man.
To enable the students to see, appreciate and understand the diversity of parasites.
To learn about Parasitology that will enable students to diagnose parasites correctly.
To acquire understanding of study of life cycles of parasites, that can help in defying the
stigmas and religious taboos for many societies making free many of the people from
superstition and ill health.
e To provide an overview of the fundamental concepts of biostatistics.
* To apprise students to the various statistical methods and software tools for understanding
data analysis in biological sciences.
Course Outcomes (COs): At the end of the course, students will be able to:

e Use correct anatomical vocabulary to describe bone structures, spatial relationships, and joint
movements.

¢ Connect basic anatomical structures to their physiological functions.

e Understand the Evolutionary Concept and theories in evolution.

* Understand the different interacting evolutionary process of Horse and Man.

* Better understand the variation amongst parasites, parasitic invasion in animals; applicable to
medical and agriculture aspects.

* Comprehend the life cycles of various parasites, including their modes of transmission,
intermediate hosts, and definitive hosts.

» Gain insights into the interactions between parasites and their hosts; including mechanisms of
host invasion, evasion of host defenses, and pathogenesis.

* Understand biological data and analysis of the data and learn about statistical data
presentation.

Develop critical thinking to analyze and represent the significance of the statistical data.
* Develop the skills to collect and represent data in tabular and graphical forms.
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UNIT - 1: HUMAN ANATOMY

Skeletal system (except bones of hands and foot). e
Structure of digestive system including oral cavity.

Circulatory system: Structure of heart, arterial and venous system.

Respiratory and Excretory system.

Structure of brain and spinal cord.

UNIT -2: EVOLUTIONARY BIOLOGY 16 Hrs.
Introduction to evolutionary theories: Lamarckism, Darwinism and Neo-Darwinism

Direct evidences of organic evolution: Evidences from Homologues and Analogues organs.
Embryological evidences. Serological evidences. Evidences from vestigial organs

Paleontological evidences. Definition of Fossils, Formation of fossil, Types of fossils, Dating of
fossils — Carbon-14, Uranium — Lead method. Significance of fossils.

Zoogeographical evidences: Continental drift, Speciation — Sympatric and Allopatric Isolation,
Isolating mechanism — pre-zygotic and post-zygotic.

Evolution of Man: Trends in Evolution of Man. Ramapithecus, Australopithecus, Neanderthal

man and Cro-Magnon man.
Evolution of Horse: Trends in Evolution of Horse. Hyracotherium, Mesohippus, Merychippus,

Pliohippus and Equus.
UNIT - 3: PARASITOLOGY AND BIOSTATISTICS 16 Hrs.
Chapter 1: Parasitology 8 Hrs.
1. General Concepts:
e Introduction, Parasites, Parasitoids, host, Z0onosis
e Parasite adaptations (Taenia solium, Flea)
2. Parasitic Platyhelminthes
e Study of morphology,
3. Parasitic Protists
e Study of morphology,
vivax.
4. Parasitic Nematodes
o Study of morphology,
lumbricoides.

5. Parasitic Arthropods
Biology, importance and control of Flea (Xenopsylla)

life cycle, Pathogenicity and control measures of Taenia solium.

life cycle, Pathogenicity and control measures of Plasmodium

life cycle, Pathogenicity and control measures of Ascaris

6. Parasitic Vertebrates

Vampire bat and their parasitic behaviour and effect on host.
8Hrs.

Chapter 2: Biostatistics:
Measures of central tendency: Mean, Median, Mode. Data summarizing; Frequency distribution,

Graphical presentation-Line diagram, Pie diagram, Bar diagram and Histogram. Measures of

dispersion: Range, Standard Deviation, Standard error, Variance.
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36. Kothari, R. Research methodology, Methods and techniques. New Age International
Limited, New Delhi.

FORMATIVE ASSESSMENT
ASSESSMENT WEIGHTAGE IN MARKS
CLASS TEST (2 CLASS TEST) 15
ASSIGNMENT/SEMINAR 05
TOTAL 20
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. SEMESTER
VI - SEM 568

B.Sc. 7Z0OLOGY PRACTICAL SYI{II;A
o l)lSCll’LlNE SPECIFIC CORE

])RAC'rlCAL! VI

- |VI Scmester
0GY, WIL

DLIFE MANAGEMENT ~

[Program Name [B.Sc.
Course Title l«:NvmoNX 1EII\(J)T[$\L ll:gjlfw/\N ANATOMY,  EVOLUTIgy,
J ONSERVAT y e ) '

l/:ll\()lz O(‘C\’ l’ARASlTOLOGYAND BIOSTATIS rics. (PRAC I'ICAL)
4 y Xy >

Course Code: DSCP m
Contact hours 64 Hours __\
Summative Assessment _«40\

Formative Assessment Marks

i to:
Course Outcomes (COs): At the end of the course, students will be able

Understand the anatomical struct
re of human skeletal system.

ologous and analogous organs,

ure of organs of human body.

e Comprehend the intricate structu

e Distinguish different types of hom

and evolutionary patte,

in horse and man.
parasites, distinguish parasite life stages, and

Perform microscopic identification of
understand host-parasite interactions

Organize and Classify Biological Data
n Calculate and interpret metrics of data

Measure Biological Variance and Dispersio
spread, such as the range, standard deviation, variance, standard error.

List of labs to be conducted 16x4=64 Hrs.

Study of Pond ecosystem 1
2

2 Estimation of Dissolved Oxygen in water.
Estimation of free CO; in water.

3 Estimation of Salinity and chlorinity in water.
Tracking of wild animals: Pug marks, hoof marks, pellet groups,

nest and antlers.
Demonstration of field equipments used in wild life census: 1
Compass, Binoculars, Global Positioning System, Types of

cameras.
6 |Animal associations: Symbiosis: Mutualism- Termite and 1

Triconympha. Commensalism- Echeneis and Shark.
Proto- cooperation- Hermit crab and sea anemone.

7 | Human Skeletal system: Axial and Appendicular skeleton. 03

(except bones of hand and foot)
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8 | Study of fossils: Ichthyosaurus, Brontosaurus, and 01

Archacopteryx.

9 [Study of Homologous organs: Mouth parts of cockroach and 01

female mosquito.
Study of Analogous organs: Wing of bird, wing of insect and

Patagium of bat.
10 [Evolution of Horse: Eohippus, Mesohippus, Merychippus,
Pliohippus and Equus.

01

OR
Evolution of Man: Ramapithecus, Australopithecus, Neanderthal
man and Cro-Magnon man.
11 | Helminthic parasites: Taenia solium and Ascaris lumbricoides
(Classification, morphology, life cycle, pathogenesis, disease
caused, laboratory diagnosis, treatment, preventive measures)

01

02

12 | Biostatistics problems: Mean, SD, SE (Four Problems).

VI - SEMESTER
B.Sc., ZOOLOGY PRACTICAL

ENVIRONMENTAL BIOLOGY, WILDLIFE MANAGEMENT
AND CONSERVATION, HUMAN ANATOMY, EVOLUTIONARY BIOLOGY,
PARASITOLOGY AND BIOSTATISTICS.

SCHEME OF PRACTICAL EXAMINATION

Time: 3 Hours Max. Marks: 40

Estimate the amount of Dissolved Oxygen/ Salinity and Chlorinity/ free CO, in water. 8M

—

2. Identify and comment on the given equipment A. 1X3=3M
(A- Chapter- 5)
3. Identify the given Animal association B and comment. 1X3=3M
(B-Chapter- 6)
4. a.ldentify and comment on C, D, E,and F. 4X3=12M
(C-Axial and D-Appendicular skeleton — Chapter-7
E- Chapter - 8 and 9
F- Chapter — 10)
b. Identify and comment on G. 1X4=4M
(G —Chapter- 11)
5. Biostatistics problem SM
SM

6. Class Records.
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vI - SEMESTER
B.Sc., ZOOLOGY PRACTICAL-VI
ENVIRONMENTAL BIOLOGY, WILDLIFE MANAGEMENT
AND CONSERVATION, HUMAN ANATOMY, EVOLUTIONARY BIOLOGY,
PARASITOLOGY AND BIOSTATISTICS

SCHEME OF VALUATION

1. Principle and Procedure- M 8M

Conducting experiment- 3 M
Result and Discussion- 2M

2. For A- Identification- 1 Mark, comment with applications- 2 marks

3. For B - Identification IM and comments 2 M

4. a. ForC,DandE - Identification 1M, diagram 1M an.d comments 1 M

For F - Identification 1M and comments 2 M

b. G - Identification 1M, diagram 1 M and comments 2 M
M

5. Biostatistics problem
M

6. Class Records.

References:

1. APHA, AWWA &
Wastewater (22nd Ed.).

2. A Manual of Freshwater Ecology. Santhanam,
(1989). Daya Publishing House.

3. Trivedi, R.K., & Goel, PX. Chemical and Biological Methods for Water Pollution Studi

(1986).
4. Ecological Census

University Press.
5. Textbook of Wildlife Management. Singh, S.K. (2015). International Book Distributors.

6. Invertebrate Zoology (7th Ed.). Ruppert, E.E., Fox, R.S., & Barnes, R.D. (2004).
D. E., & Delahay, R. J. (Eds.) (2001

WEF. (2012). Standard Methods for the Examination of Water ar

R., Velayutham, P., & Jegatheesan, (

Techniques: A Handbook, Sutherland, W.J. (2006). Cambrid;

7. The Biology of Tracks, Signs and Scats. Wilson,
Smithsonian Institution Press.

8. Gray’s Anatomy: The Anatomical Basis of clinical Practices. (42nd Edition

9. B D Chaurasia's Human Anatomy (10th Ed.). Chaurasia, B.D. (2022). CBS Publishers.

10. Practical Manual of Human Anatomy. Agarwal, A K. (2019). CBS Publishers.

11. Cell Biology, Genetics, Molecular Biology, Evolution and Ecology. Verma, P.S.,
Agarwal, VK. (2021). S. Chand.

12. Modern Textbook of Zoology: Vertebrates. Kotpal, R.L. (2012). Rastogi Publications.

13. Chordate Zoology and Elements of Animal Physiology. Jordan, E. L., & Verma, P
(2014) S. Chand & Company.

), Elsevier.
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14. Chordate Embryology and Evolution. Verma, P. S., & Agarwal, V. K.
S. Chand & Company, New Delhi.
15. Organic Evolution. Sharma, P. D. Rastogi l"ublicalions, Meerut.

16. Medical Parasitology, K. Shyamasundari and K. Hanumanta Rao (2019) MIJP, Publishers.

Chennai.
17. Textbook of Medical Parasitology. Paniker, C.K.J. Paniker's Jaypee Brothers Medical

Publishers.
18. Medical Parasitology. Arora, D.R., & Arora, B. CBS Publishers.

19. Parasitology (Protozoology and Helminthology). Chatterjee, K. DCBS Publishers.

20. Biometry: The Principles and Practice of Statistics in Biological Research (4th Edition).
Sokal, R. R., & Rohlf, F. J. W.H. Freeman & Company.

21. Elements of Biostatistics. Prasad, S. Rastogi Publications.

FORMATIVE ASSESSMENT
ASSESSMENT i WEIGHTAGE IN MARKS
ASSIGNMENT/REPORT 05
CONTINUOUS EVALUATION AND 05
CLASS TEST
TOTAL 10
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Course Code:
32 Hours

Contact hours
Formative Asscssment Marks

Objectives:
e To make the students

making cnterprise. , dH bees
. an oney
e Tohelp the students to understand the biology of sn'lkwormsrcaring
« To give an understanding about the techniques ofsll!<worm
« To help the students to know about various uscs of silk
f silkworm rea

e To train the students to learn the techniques 0 g |
o To understand the significance of sericulture and.bee eeping
agriculture for the rural communities to increase their income

e To create employment opporlunitics and at the same time t

required for self-employment.
Course Outcomes (COs): At the end of the course students will be able to:

o Recognize various species of silk moths in India, and exotic and indigenous races.

o Be aware about the opportunities and employment in sericulture industry- in public, priva
and government sector.

o Gain thorough knowledge about the techniques involved i

o Develop entrepreneurial skills necessary for self-employ
about practicing sericulture as a profit-making enterprise.

o Enhance collaborative learning and communication skills through practica
work, group discussions, assignments and projects.

o Comprehend the various species of honey bees in India,
importance.

o Appreciate the opportunities an
government sector.

o Develop entrepreneurial s
o Enhance collaborative learning and communica

teamwork, group discussions and assignments.
16hrs

ure and Apiculture as a profy

ficance of gericult

aware about the sign!

ring and honey bee rearing,
n the diversification

o develop entrepreneurial kil

n silkworm rearing
ment in mulberry and be apprise

| sessions, tean

their social organization and i

d employment in apiculture — in public, private ané

kills necessary for self-employment in beekeeping sector.
tion skills through practical sessions

Theory
Unit 1: Sericulture: Definition, Classification, Species of Silkworm (Mulberry and Non

Mulberry), Races of Silkworms, Brief account of Mulberry cultivation, Life cycle of Bomby*
mori, Structure and functions of Silk glands. Diseases of Silkworm: Pebrine, Muscardin€

Grassarie and Flacherie. Uzi fly as a pest. Bi-products of silk industry.

-
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Unit 2: Apiculture: Definition, Classification of honey bees. Morphology of honey bees. Social
organization of bee colony. Artificial bee rearing (Apiary), Bechives, Beckeeping equipments
Methods of extraction of honey. Bee Diseases and Enemies, Control and Preventive measures
Products of Apiculture Industry and their uses (Honey, Bee wax, Bee venom).

Practicals 16hrs

List of labs to be conducted 8x2=16Hrs.
1 | Life cycle of Bombyxi mori. !

| %)

Study of Silk gland of Bombyxi mori. !

3 | Silkworm Rearing Equipments- Rearing tray, Brush, Ant well, Leaf I
chopper, Wax sheet, Egg sheet).

4 Dis_eases and pests of silkworms: Protozoan, Fungal, Bacterial and Viral. 1
Uzi fly. (Symptoms, nature of damage and control measures).

5 | Identification of different species of honey bees: Apis indica, Apis 1
mellifera, Apis dorsata, Apis florea,
6 Identification of queen, workers, drone. !

(Morphology of honeybee and different castes of honey bee colony.)

7 a. Identification of honeybee diseases: Protozoan, Bacterial, Viral 1
(one each)-symptoms, nature of damage and control.
b. Enemies: Insects, Birds, Mammals

8 Products of Apiculture: Honey, Bee wax. 1

References:
1. Shukla and Upadayana: Economic Zoology
Reena and Mattur: Economic Zoology
Prost. P.J. 1962: Apiculture Oxford and IBH, New Delhi.
Bisht. D.S. Apiculture, ICAR Publication.
Singh. S. Beekeeping in India, Indian Council of Agriculture Research, New Delhi.
Silk worm Biology: FAO Publications.
N. Arumugam. Applied Zoology Saras Publication, Nagercoil
P.K. Pandey, S.K. Sharan, Silk Culture, APH Publishing Corp.
9. Dr. PK. Rajan, Silkworm Rearing Technology, Central Silk Board
10. R.K. Goel, Laboratory Techniques in Sericulture, APH Publishing Corp.
11. Singh, S. Beekeeping in India, Indian Council of Agricultural Research, New Delhi.
12. Mishra, R.C. Honeybees and their management in India. Indian Council of Agricultural
Research, New Delhi.
13. Prost, P. J. Apiculture. Oxford and IBH, New Delhi.
14. Rahman, A. Beekeeping in India. Indian Council of Agricultural Research, New Delhi.
15. Gupta, J.K. Apiculture, Indian Council of Agricultural Research, New Delhi.

© N YA WD

*Single paper theory examination (which includes questions from both theory and practical
components) shall be conducted.

@ Scanned with OKEN Scanner



FORMATIVE ASSESSMENT
T WEIGHTAGE IN MARKS
ASSESSMENT |
ASSIGNMENT/REPORT 0s
CONTINUOUS EVALUATIONAND | 0% |
CLASS TEST ]
TOTAL t 10 |

G Scanned with OKEN Scanner



TUMKUR

UNIVERSITY

I11 B.Sc., V and VI Semester: DSC

Theory Question paper pattern

Duration: 3 Hours

I. Answer any FIVE of the following.

1.

A N T

7.

I1. Write short notes on any FIVE of the following.

8.
9
10.
11.
12.
13
14.

II1. Write explanatory notes on any FIVE of the

15.
16.
17.
18.
19.
20
21.
IV. Answer any T

22.
23.
24.

25.
26.

HREE of the following.

following.

Max. Marks: 80
5x1=05

5x 3=15

5x 6= 30

3x10=30
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TUMKUR UNIVERSITY

111 B.Se,, V and VI Semester: SEC

Theory Question paper pattern

Max. Marks: 40

Duration: 1.5 Hours
5X]=03

L Answer any FIVE of the following.

1.

3x5=15

II. Write short notes on any THREE of the following.

8.
9.
10.
11

12.

III. Write explanatory notes on any TWO of the following. 2x 10=20

&3
14.
15.
16.
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