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Scheme of Examination for Under-Graduate Programme
Under Multiple Entry-Exit, Internship and CBCS-LOCF in accordance to NEP-2020 w.e.f. 2024-25
(in phased manner)

Department of Zoology, Indira Gandhi University, Meerpur, Rewari

Semester-I
Remarks Course Course Code | Course Credits | Contact Internal End Maximom | Exam
Type Nomenclature hours per | assessment term | Marks Duration
week Marks (Hours)
‘cheme A, B CC-1 B24-Z00-101 Diversity of Non- 3 3 20 50 70 3
&C MCC-1 Chordates
4 credit P il 1 2 10 20 30 4
Scheme C MCC-2 B24-Z0OO0O-102 Type study of Non- 3 3 20 50 70
only 4 credit chordates
Practical 1 2 10 20 3o 4
cheme A& CC-M1 B24-Z00-103 | Introduction of Non- 1 1 10 20 30 3
B 2 credit Chordates
Practical 1 5 15 20 4
cheme A, B, MDC-1 B24-Z00-104 | Basics of Zoology-1 2 15 35 50 3
C&D ik Practical i 5 20 % a
Scheme C CC-M1 From Available CC-M| of 4 credits as par NEP
only 4 credit
cheme A, B AEC-I Fram Available AEC pool of 2 credits as per NEP
&C 2 credit
SEC-1 From Available SEC pool of 3 credits as per NEP
3 credit
VAC-1 From Available VAC pool of 2 credils as per NEP
2 credit

CC- Major Core Course

:C- Ability Enhancemcnt course

CC-M- Minor Course

-EC- Discipline Skill Enhancement Course

SEC- SKdll Enhancement Course

MDC- Multi Disciplinary Course

YAC- Value Added Course




Department of Zoology, Indira Gandhi University, Meerpur, Rewari
Scheme of Examinatlon for Under-Graduate Programme
Under Muitiple Entry-Exit, Internship and CBCS-LOCF in accordance to NEP-2020 w.e.f. 2024-25

(in phased manner)

Semester-I1
Remarks Course Course Code | Course Credits | Contact Internal End | Maxiomm | Exam
Type Nomenclature hours per | assessment ferm | Marks Duration
week Marks (Hours)
 cheme A, CcC-2 B24-Z00-201 Diversity of 3 3 20 50 70 3
B&C MCC-3 Chardates
] il
=i Practical i 2 i0 20 30 a
<heme C | DSEC-1 | B24-200-202 | Applied Zoology 3 3 20 50 70 3
-ty 4 oot Practical i 2 10 20 30 3
cheme A CC-M2Z B24-Z00-203 Introduction of | | 10 20 30 l
&B 2 credit Chordates
Practical | 2 5 15 20 4
Scheme MDC-2 B24-700-204 | Basics of Zoology-ll 2 2 15 35 50 3
B,C&D 3 credit Practical 1 2 5 30 73
heme A, Internship | B24-ZOO-205 | Internship of 4 credits of 4-6 weeks duration (applicable for these students who wish to exit after 1*
&C year)
cheme C cC-m2 From Available CC-M2 of 4 credits as per NEP
only 4 credil
theme A, AEC-Z From Available AEC pool of 2 credits as per NEP
B&C 2 credit - -
BEC-2 From Available SEC pool of 3 credits as per NEP
3 eredit
VAC-2 From Available VAC pool of 2 credits as per NEP
2 credil
CC- Major Core Course CC-M- Minor Course MDC- Multi Disciplinary Course
LC- Ability Enhancement course SEC- 5kl Enhancement Conrse VAC- Valne Added Conrse

‘EC- Disciplioe 5kill Enhsncement Course

* Note: - Internship of 4 credits of 4-6 wecks durstion after 2* Semester
(If want to exit) Under Graduate certificate in Basle Life-Sclences/Basis Zoology with 52 credits (Scheme A & B), and 48 credits (Scheme C)
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Department of Zoology, Indirs Gandhi University, Meerpur, Rewsyi
Scheme of Examinstlon for Under-Graduste Programme
Under Multiple Entry-Exit, Internship nnd CBCS-LOCF in uccordunce 19 NEP-2020 w.e,l, 202426
(In phased manner)

Semester-111
Remarks [ Course | Course Code | Courve Credits | Camtacl | Jolerns Ead | Mesdmusn | Pasw
Type Nomenclature hours per | wssexsiment ferm Mures Derwtiun
e S, IS week = Murks (Mewry) |
Scheme A, B cCc-3 B24.200.301 Cell Biology and 3 ] 20 50 s )
&C MCC-4 Animal Genetics
4 avdi T Practicsl I 2 T R 7 0! 4
Scheme B & MCCS [ B24-200307 |~ Type study of 3 3 B 50 1 .
C 4 credit i chordates s v il
Practical I 2 10 70 W %
Schome 1 MCC-2 | BIA-ZOO-10Z | Type sudy of Non- 3 3 20 T8 70 3
only 4 credit __ chordstes - ) [
Practical 1 2 10 M 0] 4
Scheme A, 3, MDC-3 | B24-200-303 | Basics of Zoology-11 2 F) 5 Ty i
cap 3 eredit —r ; . 3 _J 3 .
chemeA&C | COMI | T From Available CC-M3 of 4 credits a8 pey Wi~
only 4 credit LI -
Scheme B CC-M3(V) From Available CC-M3 (V) of 4 credits as per 1P
ouly al . - — =
icheme A, B2 AEC-3 From Avsilable AEC pool of 2 credits as per NiF
& C 2 eredit i i
FEC-3 From Available BEC pool of 3 credits ms pes NIT yeaece - -
3 eredn —— - ————
Scheme YAC-3 From Available VAC pool of Z credits as per NEP o
only 2 credit u o -
'CC- Major Core Course CC-M (V)- Minor (Vocationsl) Course MDC- Multh Dlseiphinary Course
EC- Ability Enbancement course SEC- 8idll Enhsncement Course VAC- Yalus Added Course

SEC- Disdplise Slill Enhsncement Course \

{«




Department of Zoology, Indira Gandhj University, Meerpur, flewnri
Scheme of Examinstion for Under-Graduate Programme
Under Multiple Entry-Exit, Internship and CBCS-LOCF in secordance to NEP-2020 w.e.f, 2024-28
(In phased monner)

il _ N  Bemester-1V -
" Remarks [ Course | Course Code [ Course | Credits Contaet | laternal End Muximum | Fasm
Type Noemenelature hours per | assessment | (erms | Marks Duraiion
e L S —— week ) Marks | | (Hours)
Beheme A, N -4 1124 200 -40 | Iiomolecules and i | 1 20 50 il 3
&C MCC-6 Marmmalian
4 eredyt | Physiology | (. i I
I'ractical I 2 16 20 1] 4
Scheme B&C | MCCT | BA-2O0O407 “Aquaculure T3 3 20 s | w0 | 3
4 credit Vractical I 2 10 w | e T q
Scheme B & C | MCC-H | B24-20040] Vest Mansgemen 3 3 20 o | @© | 7 |
4 credit T Practical [ p) A e e e
o 1 " B24.200404 | Biediversity and 1 3 20 s6 | a6 | ¥
Scheme B&C | DSE-) Wildlife Munagemen N -
4 aredit Pructical | 2 10 20 17 4
(Seleet pne [ m——— ‘ 7 ~ e ———————
optian) 1324-200)-405 i Cylogenetics 3 3 20 50 “'{EI__M“_i i
Practleal | 2 10 20 L1 4
wheme A, B | Internship | B24-200-406 Yaternship of 4 eredits of -G weeks durution (spplicabis fur those studenis who wish 1o wlf affer
“C 2 year)

Beheme A, B | CCMA From Available CC-M4 (V) of 4 credits us per NEP
&C )

4 aredi N - - -
AFCA From Available AEC pool of 7 credits ag per NEPF T
2 eredit

Scheme C VACA From Available VAC pool of 2 credity us per NEI R e e—

___ wouly 2 predit i o o

theme A &n VAC) —J Fﬂ,ﬂ Available VAC poul nrz credits ag per NEP e
Zoredit | o

ICC- Major Core Course CC-M (V) ~Minor (Voeations) Course AEC- Abillty Enbsncernent course

AC- Valua Added Coursa DSE- Diseipline Bpecifie Klective Course

* Note: - Internship of 4 credits of 4-6 weeks durstion afier 4™ Bemester If not done In 2 Benester
FM want tg) exlt) Under Graduate Diploms In Basle Life-Belences/ Busle Zoology with 96 credits (Beheme A), 100 gredits (S¢lves 13) und 94 crediny




Department of Zoology, Indira Gandhi University,
Scheme of Examination for Under-G radunte

Meerpur, Rewarl
Programme

Under Multiple Entry-Exit, Internship and CBCS-LOCF In accordunce to NEP-2020 w.e.f, 2024-25
(in phased manner)
e e o . i o
Semester-V
Remarks Course Course Code Course Credits | L-‘imh_ﬂ'l_ " Internal End | Maximum [El_ﬁm -
Type Nomonclature hours per | ussessment furm | Marks Duratlgn
week — . Marky | J— L CTTES
Scheme A, B CC-5 B24-Z00-501 Ecology and 3 3 20 50 70 )
&C MCC-H Environment
d eredit Practical O R N B R T N
Scheme B& C [ MCC-10 | B24-Z00-502 | Animal Taxanomy 3 B R T) 50 70 N .
e Practical | I O T I
B24-ZO0-503 | Animal Behaviour ¥y 1 3 - R G
and chronobiology = N SN p—| = .
Scheme B & C DSE-? Practical I 2 10 20 30 l
el 700503 Companiive 3 N T [ B S - ) i aae
(Select ane
jon) Anatomy of
it Vertebrates IO S
Practical l 2 10 20 0 q
SchemeB& C | DSE-3 | B24- ZOO-508 Biology of Insects 3 3 20 | 80 70 3
4 credil - OSSN I —
il oo Practical 1 2 ] i 30 a
option) | B24-Z00-506 Parasitology 3 3 20 50 70 k]
Practical | 2 10 20 30 q
Scheme A,B | Internship | B24-Z00-507 Internship after 4™ semester —
& C 4 credit 4
Scheme A& C | CC-MS From Available CC-MS (V) of 4 credits as per NEP
v
4 credil ——

VICC- Major Core Course

CC-M (V) = Mlnor (Vocational) Course

DSE

= Discipline Spoeifie Elective Course
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Department of Zoology, Indira Gandhl Unlvers
Scheme of Examinatlon for Under-

Gradunie P

lty, Meerpur, Rewart
rogramme

Under Multiple Entry-Exit, [nternship and CBCS-LOCYK in decordnnce to NEP-2020 w,e.f. 2024-25
(In phased manner)
Semester-V]
emarks Course | Course Code | Course Credits | Contace Internal Fod | Maximum | Evem
Type Nomenclature hours per | wonesnment | term | Marks Duration
Sehemo A B | oo || wewk ) Maurks e LAY
Scheme A, I} CC-6 124-200)-601 Developmental 3 ) 20 50 70 3
& C MCC-11 Biology amd
4 credi . Lvolution i . = -
Pructicul | 2 n 20 30 4
Scheme B & C | MCC-17 | 534200603 | Daslewor |73 3 20 TS0 0 | 3]
4 credit Endocrinology and
—Ammunology | o S
I"ractical | 2 10 20 30 1
T T 124- 700607 | " Meproduciive T ] 0 50 70 3
Physlology | Y | .
Scheme B&C | DSl Practical | 2 10 20 30 4
4 credit R4 AR [ ———————— ——— e e ——
(Select 024-200-604 Neuropliysiology _'1___ - l- - JH(JH B iﬂw i 10 ]
one Practical | 2 10 20 10 4
- o0} F S —— = e
Scheme D & C DSE-§ 124-200-605 Molecular lHiology k| 1 20 50 70 ]
‘mdil e ———— —— . ——————
(Belect | Practical 3 .__1_ . ) . i {(l o :'il__ N _m 4
one B21-200-606 Forenwic Biology K] 3 20 50 70 3
o) Practical Uy -0 T% i C [
SchemveA | CG-M6  From Availublo CC-M6 of 4 «rvilits ns per NEP
ouly 4 credil
Scheme B only cC- From Available CC-M5 (V) of 4 credns us per NEP'
M5(V)
L 4 credil — - )
Scheme C CC-Mo From Available CC-M6 (V) of 4 credinn s per NEP ]
only v)
4 credit e i
Scheme A CC-M7 From Availuble CC-M7 of 4 ¢/ o1lits ax per NI [
only (V)
— | Acredit e s
icheme Conly | SEC-4 From Available SEC poal of 3 credits ux per NI o |
2 credit
—__"———. —— ]

1CC- Major Core Course
SE- Disclpline Specific Elective Courye

CC-M (V) = Minor (Vacatlonal) Coure

SEC. Skill Bah uncemen( Course




Department of Zoology, Indira Gandhi U niversity, Meerpur, Rewari
Scheme of Examination for Under-G radupate Programme
Under Multiple Entry-Exit, Internship and CBCS-LOCF in accordance to NEP-2020 w.ef. 2024-25
(In phased manner)

Semester-VII (For Honours/Honours with Rescarch in Zoology)
Remarks | Course | Course Code | Conrse | Credits [ Contact | imternail | Ead | Madmam | Exsm
Type Nomenclature | bosrs per | assessment | berm | Marks Daration
week | Marks (Houars)
CC-H1 B24-Z00-701 Advances of Cell 4 - 30 70 106G 3
4 credit Biology ! l
CC-H2 B24-Z00-702 Bln‘.'lulniw‘y snd 4 1' B | 30 70 106 3
4 crednt Biotechnigues S—
B24- ZOO-703 Structure and 4 4 30 70 100 3
Function of
For Honsursin | CC-H3 Invertebrates
Zoslogy/Honoury | 4 credit _ — —
with Research in | DSE-HI | B24-Z0OO-704 Bicsystematics and 4 4 | 30 70 [177] 3
Zoology 4 credit Biostatisticy _
Selectone | B24-Z00-705 Computational 4 b ' 30 70 100 3
option Biology |
Hag PC-H1 B24-Z00-706 Practical Based on 4 A | io 70 100 6
4 eredit B24-200-701 10 -.
B24-Z00-703 and
any one out of
B24-Z00-704 & 705 |
CC-HM] anAﬂilab&%HMof‘icruﬁulamNEP
4 aredit
ZC-H- Core Course (Honours) PC-H- Practical (Honours) DSE-H- Discipline Specific Elective Course (Homours)

ZC-HM- Care Course (Honours Minor)




Department of Zoology, Indira Gandhi University, Meerpur, Rewari
Scheme of Examination for Under-Graduate Programme
Under Multiple Entry-Exit, Internship and CBCS-LOCF in accord:uiice to NEP-2020 w.e.f. 2024-25

(in phased manner)

Semester-VIU (For Honours in Zoology)
Remarks Course Course Code | Course Credits | Caontact | Internal End Maximum | Exam
Type Nomenclature hours per | asscssient term Marks Duration
‘ week ! Marks (Hours)
CC-H4 | B24-ZOO-80I Structure and 4 | 4 30 70 100 3
4 credit Function of J
Vertebrates
CC-H5 B24-Z00-802 Comparative 4 4 30 70 100 3
4 credit Physiology
CC-Ho B24-Z00-803 | Population Genetics 9 4 | 30 70 100 3
4 credit & Evolution
Honours in DSE-H2 | B24-ZO0O-804 Population and ] J 4 ' 30 70 100 3
Zovlogy 4 credit Community Ecology L L
Select one B24-Z00805 Environment and 4 4 30 70 100 3
option Public Health
Scheme B& C
L) PC-H2 B24-Z0O0-806 Practical Based on 4 8 30 70 100 6
4 credit B24-ZO0-801 to
B24-Z00-803 and
any one oul of
B24-Z00-804 & 805 n i
CC-HM2 From Available CC-HM of 4 credits us per NEP
4 credil
ZC-H- Core Course (Honours) PC-H- Practical (Honours) DSE- Discipline Specilic Elective Course

ZC-HM- Carec Course (Honours Minor)

Semester-V1LI (For Honours with Research in Zoology)

Remarks Course Type Couorse Code | Course Credits | Cuntact Internal End Maximum | Exam
Nomenclature hours per | assessment | term | Marks Duration
week Marks (Hours)
CC-H4 B24-Z00-801 Structure and 4 4 30 70 100 3
4 credit Function of
lonours with Vertebrates
esearch In CC-H5 B24-Z00-802 Comparative 4 q 30 70 100 3
oology 4 credit Physiology
Project/ B24-ZOO-807 | Project/Dissertation 8+4 - - = = _
scheme B & Dissertation
C 12 credit
CC-HM2 From Available CC-HIM of 4 credils as per NEP
4 credit

C-11- Core Course (Honours)

CC-HIM- Core Course (Honours Minor)
W A
e
0




Z0OOLOGY: SEMESTER-1

Remark: . . Contact | Internal | End s
. Coum ('l.mm’ N".“ of the Credit Hours/ Assessment Term M Kxam
Type Code Course Week S Marks l__M-rlu Duration
Scheme CC-1 Diversity ofNon- i L |
hrs.
AB&C | MCC- B24-Z0OO-101 Chordates 3 LA 20 50 70 3 hrs
4 credit F_rn_rli_r:l . 1 - 2 10 = 20 30 4 hrs.

Level of the course: 100-199

“Fro-requist o the course (I any ) Biolo

:a,-: i -‘\1_|hjca_ at 4.0 Level (€ lug-i_)(ll ) o B

Course Learning Outcomes (CLO)

1 Student will be able to describe unique characters and recognize
2. Swdent will be able to describe unique characters and recognize
1. Student will be uble to describe unique characters and recognize
4. Student will be able to describe unique characters and recognize

Instructions for Puper-Setter

life forms of phylum Mollusca, Echinodermata and IHemichordates
5. Students will be capable of identilving the characters und cr!nssi['lculiqn_u_f Non

life forms of phylum Protozoa and Porifera
life forms of phylum Coelenterata and Helminthes
life forms of phylum Annelida and Arthropodn

-Chordates

1. Nine questions will be set in all. All questions will carry cqual marks,

2. Question No. I, which will be short answer type
selecting two questions from each Unit Lo IV

covering the entire syl

e candidate will be required to attempt question N

abus, will be compulsory. The remaining cight questions will be set unit wise
o. | and four more questions selecting one

question rom cach unit.

CONTACT HOURS

UNIT

TOPICS

Phylum Protozoa:
General characters and classification up to class level

Type study of Plasmodium 12
Phylum Porifera:
General characters and classification up 1o class level,

Type study of Sycon

Phylum — Coelentrata:

General characters and classification up to class level
Type Study of Obelia 1
Phylum ~ Platyhelminthes and Aschelminthes:
General characters and classification up to class level,
Type study of Liver Fluke, Fasciola hepatica

Phylum — Annelida:

General characters and classification up to class level,

Type study of Earthworm, Pheretima posthuma ( I1abitat, habits, metamerism, digestive System, circulatory
system, nervous system, reproductive system) 1
Phylum - Arthropoda:

General characters and classification up to class level,

Type study of Cockroach, Periplaneta americana (Habitat, habits, external morphology. digestive system.

respiratory syslem, excretory system, reproductive system )

Phylum - Mollusca:

General characters and classification up to class level,
Type study of Pila

Phylum - Echinodermaia:

General characters and classification up to class level, "
Type study of Asterias (Sca Star)

(Habitat, habits, external morphology. water vascular system, Circulatory System)
Phylum Hemichordata: General characters of Hemichordates with examples

A"
Practical

Lepas. Balanus, Cyclops. Daplinia Lepusmer, Periplaneta teockroach), Schistecerca (locust), Poecilocerus (nk- |

Classification up to orders with ecological note and economic importance ol the following animals:

|. Protozoa: Lamination of cultures of Amocha, Fuglena ond Paramecium, permanent prepared slides: Amaoeba.
Fuglena, Trypanosoma, Noctiluca, Limeria. Paramecium {binary fission and conjugation), Opalina, Vorticella,
Balantidium, Nyctotherus, radiolarian and formanilcran oozce

2. Pamzoa (Porifera): Sycon, Grantia, Euplectella. [hvalonema, Spongilla, Euspongia

3. Coelenterata: Porpita, Valella, Physalia. Aurclia Riuzostoma, Metridium, Millipora, Alcyonium, Tubipora.
Zoanthus, Madrepora, Favia. Fungia. and Astrea Permanent prepared shides: Hydra (W.M.). [Hydra with buds,
Obelia (colony and medusa), Sertularia. Plumularia. Tubularia Bougamvillea. Aurelia (sense organs and stages
of life history).

4. Playhelminthes: Dugesia, Fasciola. Tacnta Permanent  prepared  slides:
Sporoeyst. Redia, Cercaria, Scolex und Proglotuds of Tacma tmature and gravid).

5 Aschelminthes: Ascarts (male and [emale), {richinella. Ancvlosioma, Melodogyne

6  Annelida: Pheretimu. Heteroncreis, Polynoe Aphrodite. Chaetopterus. Arenicola, Tubifex and Pontobdella
7. Arhropoda: Peripatus, Palacmon (Mrawi, Lobster Cancer (crah), Sacculing, Eupagures (hermil ‘cmhl

{ohinocoeeus Miracidium




] ” } hopper), Gryllus (cricket), Maniis (praying mantis). Cicada. Forticula (curw ig_), l_)ﬁl@m ﬂ_y?l_cr;nl_t;_q:&nj El_a.—- LA
moth, beetle, Pofistes (wasp). Apis (honey bee), Bombyx (silk moth), Cimex (beg bug), Pediculus (body louse),
Millipede. Scolopendra (centipede), Palamnaeus (scorpion), Aranea (spider), Limulus (king crab)

8 Mollusca: Mytilus, Ostrea, Cardium, Pholas. Solen (razor/Fish), Pecten. Holiotis. Partella. Aplysia, Daris.
Limax. Loligo, Sepia, Octopus, Nautilus (complete and T.8.), Chiron and Dentalium

9 Lchinodermata Asterias, Fohinus. Cucumaia, Ophiothrix, Antedon and Asterophyton

10 Hemichordata: Balanoglossus

/ ! Study ol slides of Non-Chordates phylu Staining of Obela und Sertularia

]

Suggested Evaluation Methods

Internal Assessment: T End Term Examination:
»  Theory > Theory
«Class Panicipation; 5 « Written Examination: 50
» Seminar/presentalion/assignment/quiz/cluss test etc.: 5 > Practicum
s Mid-Term Exam: 10 Practical Examination: 20

>  Practicum
& Class Participation: NA
e Seminar/Demonstration/V iva-voce/Lab records etc.. 10
e Mid-Term L2xam: NA

Learning Resources

1. Jordan, I L and P.S. Verma. 2009. Invertebrate Zoology. S.Chand and Co. Lid. New Delhi.

2. Ayyar, E.K and T. Ananthakrishnan. 1992. Manual of Zoology Vol.l Invericbrates Part 1 and 11. S.Viswanathan Printers and Publishers Pvi. Lud.
Madras.

3. Kotpal. R_L. 2021. Zoology Invertebrates. Rastogi Publications, Meerut.

4. Nair, N.C., N. Arumugam. N. Soundarapandian, T. Muruganand S Leelavathy. 2010. A textbook of Invertebrates. Saras Publication, Nagercoil.
5. Rastogi V.13. 2021 . Invertebrate Zoology. Kedar Nath Ram Nath , Meerut

6. Lal S.S. (2019) Practical Zoology Inveriebrates. Rastogi Publications, Mecrut

7. Anderson D.T. (1999) Invertebrute Zoology. Oxford University Press

8. idward E. Ruppert, Robert D. Barnes (1994) Invertebrate Zoology ; Saunders College Pub.




. ZOOLOGY: SEMESTER-I

Contact Internal End
Remarks C'?urse Course Name of the Credit Hours) | Assessment | Term Max. Exam
Ype Code Course Week Sk Marks Marks Duration
Sch ; Type study of 70 3 bk,
P o:'r; nfg’ izt B24-Z00-102 Non-chordates 3 # 2 8 =
Practical 1 2 10 20 30 4 hrs.
Level of the course: 100-199

Pre-requisite for the course (if any): Biology as a Subject at 4.0 Level (Class XII)

Course Learning Outcomes (CLO)

/. Student will be able to describe aboul Type study of Paramecium
2. Student will be able to describe Type study of /scaris

3. Student will be able to describe about Annelids and Arthropods

4. Student will be able to describe Type study of Balanoglossus
5. Students will be capable of identifying the characters and classification of Non-Chordates

Instructions for Paper-Setter
|. Nine questions will be sel in all. All questions will carry equal marks.
2. Question No. 1, which will be short answer type covering the entire syllabus, will be compu

from each unit.

Isory. The remaining eight questions will be set unit wise
selecting two questions from each Unit I to [V. The candidate will be required to attempt question No. | and four more questions selecting one question

UNIT TOPICS

CONTACT HOURS

Phylum Protozoa:

Biodiversity and economic importance of Protozoans:
Type study of Amoeba, Paramecium

Phylum Porifera:

Biediversity and economic importance of poriferans,
Canal system in sponges, Spicules in sponges

12

Phylum — Coelentrata:

Biodiversity and economic importance of cnidarians
Corals and coral reefs

Polymorphism in Siphonophores

Phylum — Platyhelminthes and Aschelminthes:
Biodiversity and economic importance of flat worms.
Type study of Ascaris lumbricoides

Common roundworms and their economic importance

Phylum — Annelida:

Biodiversity and economic importance of annelids
Metamerism in Annelida

Larval forms in Annelids

11 Phylum — Arthropoda:

cruslaceans
Type study of Grasshopper
Evolutionary significance of Peripatus

Biodiversity and economic importance of insects (insect vectors, lac insects, honey bee, insect pest) &

Phylum - Mollusca:

Biodiversity and economic imporiance of Molluscs
Torsion and delorsion in gasiropoda

Phylum — Echinodermata:

v Biodiversity and economic impornance of echinoderms
Larval forms of Echinoderm

Aristotle’s Lantern: Structure & Functions

Phylum — Hemichordata:

Type Study of Balanoglossus

11

Study of the following permanent stained preparations:

. T.S. Hydra (testis and ovary region)
. T.S. Fasciola (difTerent regions)
. T.S. Ascaris (male and female)
Prwctical . Trachea and mouthparts of cockroach

Statocyst ol Palaemon

Glochidium larva of Anodonta. radula and osphradium ol Pila
9. T.5. Star fish (arm)
10. T.S. Balanoglossus (through various repions)

. L.S. and T S. Sycon; gemmules, spicules and spongin fibres ol Sycon, canal system of sponges

1
2
3
v 4
5. T.8. Pheretima (pharyngeal and typhlosolar regions), Sctae, septal nephridia and spermathecae of Pheretima.
6
7
8




| '

Pr;i;ﬁnn of the following slides:
. I. Temporary preparation of Volve. Paramecium, Gemmules and spicules of Sycon. mouth parts
Periplaneta (cockroach)

5
| 3. Preparation of mouth parts of Mosquito, House fly and cockroach
\ Study of Internal Anatomy
1. Computer, simulated study/ model of:
(1) Earthworm: Digestive, reproductive and nervous systems
i | (ii) Pia - Pallial complex. digestive and nervous system
| l 2. Demonstration of internal anatomy of cockroach: Digestive, reproductive and nervous systems

2. Preparation of permanent stained whole mounts of /Hydra, Obelia, Sertularia, Plumularia and Bougainvillea

and trachea of

] Suggested Evaluation Methods

Iniernal Assessment:

> Theory
«Class Participation: 5
« Seminar/presentation/assignment/quiz/class test eic.: 5
e Mid-Term Exam: 10

> Practicum
+Class Participation: NA
= Seminar/Demonstration/Viva-voce/Lab records ete.: 10
s Mid-Term Exam: NA

End Term Examination:

> Theory
o Written Examination: 50

> Practicum
Practical Examination: 20

Learning Resources

1. Jordan. E.L and P.S. Verma. 2009. [nvertcbrate Zoology, S.Chand and Co. Ltd. New Delhi.

Madras.
3. Kotpal. R.L. 2021. Zoology Invertebrates. Rastogi Publications, Meerut.

5. Rastogi V.B. 2021 . Invertebrate Zoology. Kedar Nath Ram Nath , Meerut

6. Lal S.S. (2019) Practical Zoology Invertebrates. Rastogi Publications, Meerut

7. Anderson D.T. (1999) lovertebrate Zoology, Oxford University Press

8. Edward E. Ruppert, Robert D. Barnes (1994) Invericbrate Zoology : Saunders College Pub.

2. Ayyar. EK and T. Ananthakrishnan. 1992. Manual of Zoology Vol.I Invertebrates Part  and 1, S Viswanathan Printers and Publishers Pvt. Lid.

4. Nair. N.C_, N. Arumugam. N. Soundarapandian. T. Murugan and S. Leelavathy. 2010. A textbook of Inveriebrates. Saras Publication, Nagercoil.




Remarks |

Scheme
A&B

—

Z00LOGY: SEMESTER-I

Level of the course. 100-199

_ o | Contact laternal End | . | o _ 1
C |
g Course Name of the Credit Houry/ Assessment Term M“_' | Exam |
. Code Covrss | | Week marks | Marks | Moris | Duratiea
T - - T | !
ff,':"i: B24Z00-103 | Non-Chordates | ' | ! L R
' | Practical Tl 5 | 15 20 | 4hrs
Pre-requisite for the course (fany) NA e e - - - :

Course Learning Outcomes (CLO)

1. Swdent will be able to understand about phylum Protozoa and Ponfera

2. Swdent will be ahle to understand about phylum Coelenteraia and Helminthes

3. Student will be able 1o understand about phylum Annelida and Arthropoda

4. Student will be able to understand about phylum Mollusca, Echinodermata and |Hemichordates
5. Students will be capable of identily ing the characters and classification of Non-Chordates

Instructions for Paper-Setter
1. Nine questions will be sct in all. All questions will carry equal marks.

2. Question No. I, which will be short answer type covering the entire syllabus, will be compulsory. The remaining cight questions will be set unit wise
selecting two questions from each Unit | to 1V. The candidate will be required to attempt question No. | and four more questions selecting one

question from each unit.

UNIT

TOPICS

CONTACT HOURS

Phylum Protozoa: General characters and classification of Protozoa with their ecological and economic

importance
Phy lum Porifera: General characters and classification of Porifera with their ecological and economic importance

4

1

Phylum — Coclentrata: General characters and classification of Coclentrata with their ecological and economic
importance

Phylum - Platyhelminthes and Aschelminthes: General characters and classification of Helminthes with their
ecological and economic imiportance

Phylum — Annelida: General characters and classification of Annelida with their ecological and economic
importance

Phylum — Arthropoda: General characters and classification of Arthropods with their ecological and cconomic
importance

v

Phylum - Mollusca: General characters and classification of Mollusca with their ecological and economic
importance

Phylum - Enchinodermata: General characters and classification of Echinoderms with their ecological and
economic importance

Phylum Hemichordata: General Characters of Hemichordates with examples

Practical

Classification up to orders with ecological note and economic importance of the following animals:

1. Protozoa: Permanent slides: Amoeba. Euglena. Trypanosoma, Noctiluca, Eimeria. Paramecium (binary fission
and conjugation), Opalina. Varticella, Balanudium, Nyctotherus, radiolarian and formaniferan oozz.

2. Porifera: Sycon, Grantia. Euplecteila. Hyalonema. Spengilla. Euspongia

3. Coclenterata: Porpita, Valella, Physalia, Aurelia. Rhizostoma, Metridium, Millipora, Alcyonium, Tubipora,
Zoanthus, Madrepora. Favia. Fungia, and Astrea. Permanent slides of Hydra (W.M.). Hydra with buds, Obelia
(colony and medusa), Sertularia, Plumularia. Tubularia. Bougainvillea, Aurelia.

4. Playhelminthes: Dugesia, Fasciola. Taenia. Echinocoecus. Permanent prepared slides: Miracidium. Sporocysi.
Redia. Cercaria. Scolex and Proglointids of Taenia (mature and gravid). Aschelminthes: Ascaris (male and
female), Trichinella, Ancylostoma. Meloidogyne

5 Annclida: Pheretima. Heteronereis. Polynoe, Aphrodite, Chaetopterus. Arenicola. Tubifex and Pontobdeila

6. Anthropodn: Periparus, Palaemon (Prawn), Lobster. Cancer (Crab). Sacculina, Eupagurus (llermit crab),
Lepas. Balanus.Cyclops, Daphnia. Lepisma. Periplaneta (cockroach). Schistocerca (Locust), Poecilocerus (ak-
hopper), Gryllus (cricket), Mantis (praying mantis). Cicada. Forticula (carwig), Dragon (ly, termite queen, bug,
moth, beetle, Polistes (wasp), Apis (Honey bee), Bombyr (Silk moth), Cimex (Bed bug). Pediculus (Head louse),
Millipede, Scolopendra (centipede), Palamnaeus (scorpion). Aranea (spider). Limulus (king crab)

7. Mollusca: Mytilus, Ostrea. Cardium. Pholas. Solen (razor | Fish), Pecten Holiwtis. Parella. Aphwa. Doris,
Limax. Loligo, Sepia. Octopus. Nautilus (complete and 1.5.). ¢ /uron and Dentaim

8 Echinodermata: Asterias, Echinus. Cucumaia, Opluothrix Intedon and Asterophyvton

9. Hemichordata: Balanoglossus

S_u-ggcslrc_l Ly n_h_ln_ll'og Methods

Internal Assessment:
> Theory
= (Class Participation: 4
« Seminar/presenttion/assignment quiz/class test cic. NA -
«Mid-Term [xam. 6 |

>  Theory

End Term Examination;

* Written Examination, 20
*  Practicum



| SE——

> Practicum
o (s Participation: NA
|

s Seminar Demonstration/Viva-voce Lab records etc S
L sMid-Term I xuin NA

Iearning Resnurces

_E‘ thli" [I }I:::E 'il..;;f\;:;‘:ﬁlr:][;l:u:“;\f;g;h!:T;-.ﬁi;llclll:-rl?;;;jl‘(-gl;dft}ld?1;\2nI;LliJ;:2\;‘.':;C:IyJ1d I, S Viswanathan Printers and Publishers Pyt Eid
;1‘;:1”"'1 R.L.2021. Zoology Invertebrates. Rastogr Publications, Mecnit R —"-
4 N::Ed!\..L'I.NT A-ru-m:::‘a;g;N Snundmpindlun.el Murugan und 8. Leeluvathy 2010 A texthonk of Invertebrates: Saras Publi 3

5. Rastogi V.B. 2021 . Invericbrate Zoology Kedar thIRﬂm ;\'.ﬂh_. .\.|ccr.m

6. Lal 5.5 2019 Practical Zoology Invertebrates. R...lalogl Pul.'ahcall;;m_\\..]\iwml

L; ?3:‘.:;10;‘ r?llp:):mrm;ﬂ[;b ?&f?ﬂ%ﬁ;@:gﬁ;ﬁ‘;ﬁxsmf ‘;‘ Saunders College Pub




ZO0LOGY | BEMESTER-)

( unitael Internsl find |
Remarky | Course Cours Name of the Credit Hours/ | Assessment | Term Mau, Rasm
Type v Course Woek iy Marks | Maris Durstion
oile .
Scheme MDD - Nanken of LZoology«I ] 1 I8 A4 S 3 hra,
AC & D | 3ereqn | BM-Z00-104 Practlenl | ) [ 20 24 A hrs,

Lovel of the eourse: (00109 it

Presrequislie for the course (IFany) NA

Course Learning Outcomes (C1.0)

1. Student will be able to learmn about K ingdom Animalin

2 Student will be able to learn about Chordates

1 Student will be able to deseribe unigue charmeters and recognize ife functions of phylum Annelida and Arthropoda

4. Stdent will be able to deseribe unlque characters and recognize 1l funetions of phylum Mollusea, | ehinodermato und Hemichordites

8. Students will be capable undorstand the role of non chordates in thelr surroundings e ———

Instructions lor Paper-Setter

| Nine questions will be set in all. Al questions will earry equal marks, .

2 Question No. 1, whigh will be short answer type covering the entire syllubus, will be compulsory. The remaining eight questions will be set unit wise
selecting two questions from ench Unit To IV, The condidate will be required to attempt question No. | and four more questlons selecting one

question from each unit e
UNIT TOPICS ) CONTACT HOURS

Zoology: Definition and scope, introduction to Animal Kingdom, animul characlers

\ Non-Chordates nnd Inveriebrates with examples, Invertebrate Phyla, Introduction to basie characters of animal X
with speelal reference to the non chordutes; Blodiversity: Introduction and Scope. Goneral churcters of Protozon
and Porifern: Study of Amoeba and spanges with specinl reference Lo its structure and economic Importance .

“General eharacters o Coelentrata and Annelida; Lrological Importance of corals; Morphology of carthworm und 8
its ecologleal role; Lconomic importance of Leech

m General characters of Arthropoda and Mollusca; Study of basic characters of insects and snails; Insects as pest. C oy
N | Grasshopper, Economle Imporance of Honey Bee; Snails s pest in Paddy felds

General characters of Eehinodermatn; Studr of basic charaeters of Star f1sh with reference 1o its role in q

= W ecosystem: liconomic Importance of Star Fish

I, To study the non chordates from pond water

2. To study the difTerent parts of Insects by examining HouseNy, butierfly, beetles
v 3. To study the characters of burrowing non chordates e.g. Farthworm 30

Practical | 4. To study the life eycle of Bunerly/Mosquito

5. To study varlous minor phyln os connecting link

6. IdentiNentions of Non-Chordates specimens of various phyla

_ Suggested Evaluation Methods

" Internal Assessment: End Term Examination:
>  Theory . > Theory
«Cluss Participation: 4 » Written Examination: 35
« Seminar/presentation/nssignment/quiz/elasy test ete,: 4 » Practicum
*Mid-Term Exam: 7 Practical Examination: 20

»  Practicum
«Clnss Participation; NA
« Seminar/Demonstration/Vlva-voee/Lab records ele.: §

sMid-Term Exam: NA

_l.énrnlnu- It_uource:

1 Jordun, E.I. nnd?;;\;arﬁjﬁﬂ-‘l._ Invertebrate Zoology. S.Chand and Co. Lid. New Delhi.
2. Ayyar, E.K und T, Ananthakrishnan. 1992, Manual ol Zoology Vol Invertebrates Part T and I1, 8.Viswanathan Printers and Publishers Pvi. Lid.
Madras,

1. Kotpal, R.1.. 2021, Zoology Invertebrutes. Rustogi Publications, Meerut

4. 8. Rastogi V.13, 2021 . Invertebrate Zoology. Kedar Nath Ram Nuth . Meerut
6. Lal 8.5, (2019) Practical Zoology Invertebrtes. Rastogi Publicanons, Mecrut




ZODI.OG\ ShMF‘-'I ER-2

e | e _ ~ | Contact | Internal’ End
Remnrks (‘;nm Cg“"" Name of the Credit Hours/ | Assessment | Term h::lks DE“:I:
e - sl Cours | Week | marks Marks .
cc-2 Diversity of Chordates |
Sch . 70 3b
Apsc | Mmccs |muzooaes | [ 4 | 3 [ B | % =
' 4 credil o CPractieal 0 2] 0 20 30 4 brs.

_Level of the course: 100-199 .
| Pre-requisite for the course (if any): Biology as a Subject at 4.0 Level (Class X11)

Course Learning Outcomes (CLO)

| Student will be able t describe unique characters and recognize hie functions ol Urochordates

2. Student will be able 1o describe unique characters and recognize life functions of Pisces

3. Student will be able 1o deseribe unique chamcters and recognize life functions of Amphibians & Reptiles
4. Student will be able 10 describe unique characters and recognize life functions of Birds & Mammals

5. Students will be capable of identifying the characters and classification of Chordates

Instructions for Paper-Setter -
1. Nine questions will be set in all. All questions will carry equal marks

from each unil.

2. Question No. I, which will be short answer type covering the entire syllabus, will be compulsory. The remaining cight questions will be set unit wise
selecting two questions from cach Unit | to 1V. The candidate will be required 1o attempt question No. 1 and four more questions selecting one question

UNIT TOPICS

CONTACT HOURS

Chordates: Salicnt fealures of chordates: Principles of classification.

Urochordata: Systematic position. disiribution, ecology. morphology and afMinitics
Urochordata: Type Study of Herdmania

12

1 Fins,
['ype study of Labeo .

Pisces: General characters and classification up to classes with examples cmphnsmng their biodiversity, Scales &

Amphibia: General characters and Classification upto class level:
1] Type study of [rog, Parental Care and Neoteny in Amphibia
Reptilia; General characters and Classification uplo classes,

11

Aves: General characters and Classificalions upto classes.
FlightAerial adaptation in birds, Archaeopteryx as missing link
Mammals: General characters and classification up to classes:
Type study of Rat

v

Protochordata: Molqula, Hetryllus, Pyrosoma, Doliolum, Olikopleura, and Amphioxus
Cyclostomata: Myxine, Petromyzon and Ammocoetus larva

Practical | e Aves: Casuarius. Arden. Anas. Milvus. Pavo. Eudynamis. Tyto, Alcedo. Halcyon

Panthera, Canis, Herpestes, Capra. Pieropus

Oikopleurn, Hislology of ral (compound tissues), different types of scales.

Amphioxus, Cycloid scales
5. Field Visit to Protected arcas/National Park/Wildh[e Sanctuary or Zoo.

1. Classification upto orders, habit, habitats, external characters and economic importance (il any):

Chondrichthyes: Zvgaena, Pristis, Narcine (clectric ray), Trygon. Rhinobatus, Raja and Chimaera.
Osteichthyes: Acipenser. Lepidosteus, Muraena, Mystus. Catla, Hippocampus. Syngnathus, Exocoetus,
Anabas. Diodon, Osiracion, Tetradon, Echinus. Lophius, Solea and Polypterus. Any of the Lung Fishes.
Amphibin: Necturus. Proteus, Amphiuma. Salamandra, Ambystoma. Axolotl larva, Alytes. Bufo. Rana.

® Reptilia: Hemidactylus. Calotes, Draco, Varanus, Phrynosoma. Chamaeleon. Typhlops, Python, Eryx. Pivas,
v Bungarus, Naja. Hydrus, Viper. Crocodilus. Gavialis, Chelane (Turtle) and Testudo (Tortoise). 30

» Mammalia: Oraithorhynchus, Echidna. Didelphis. Macropus. Loris. Macaque. !ystrix. Funambulus, Felix.

2. Study of the skelcton of Scoliodon, Labeo. Rana (Frog), Varanus, Pigeon or Gallus and Orcyctolagus/ral.
3. Study of the following permaneni slides: Tornaria larviw T S. Amplioxus (through different regions).

4. Make permanent stained preparations of the following: Salpa. Spicules, and Pharynx of Herdmania,

Suggested Lvaluation Methods

Internal Assessment:

> Theory
« Class Participation: 5
= Seminar/presentation/assignment/quiz/cluss testete -~ §
s Mid-Term Exam: 10

> Praclicum
« Class Participation: NA
» Seminar/Demonstration/Viva-voce/| a!y_ _|'|:_mrd_~i cle 10

End Term Examination:
>  Theory
» Written Examination: 50

>  Practicum
Practical Examination: 20




B —

1
S

P

R.L_Kotpal Modem Textbook ol Zoology

L.L. Jordan and Verma, Chordate Zoology ok
Bamngton, F J W The Hiology of Hemichordats and Protochordats Oliver and Boyd, Edinbourgh
Walters, ILE. and Sayles, L.D. Biology of vertebrates. MacMillan & Co . Mew York

Kent. C G Comparative anatlomy of vertebrates.
S5 Lal Practical Zoologs Vertebrate

eee— I
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IDO LOG\ SEH ESTER 2

E__ S — , —_— —'|'__'_'_ = i Cunuﬂ |E—¢ﬂ|-l' Ead

| - ‘ Course | Course [ Name of the | Credit | Hours/ Assessment Term ::r:" Df::t:-
! "“.' | Type Cndt ! Course | | Week marks Marks

| Scheme | DSEC-1 | . . | Applied Zoology o . 2 = % G

| _Conly | 4credit | 'm'_‘wn W[ Practieal | 1| 3| 1o = = ane

Level ul lhc o

urse IUO-IlJ‘) "

i Pre- rcquml: “[or the course (i any) Biology as a Subject a1 4.0 Level (Class X11)

| Course Learning Outcomes (C1.0)

|. Studerits will be able o identify different species and casts of honeybees and species of silkworm.
2. Students will be able to use the tools wnd technigues used in apiculture, sericulture, aquaculture, piggery poultry and leather Industry and capabilities 1o
initiate startups will develop
3. Students will able 1o explain the basic concept of Poullry and Pisciculture
4. Student will understand the basic concepts of industry based applied methods.
5. Students will develop skills in basic laboratory 1echniques and understand the principles in biology
Instructions for Paper-Setter
l. Nine questions will be set in all. All questions will carry equal marks. _ ) . .
2. Question No. |, which will be short answer lype covering the entire syllabus, will be compulsory. The remaining cight questions will he set unit wise
selecting two questions from cach Unit | to IV The candidate will be required to attempt question No. 1 and four more questions selecting one question
from cach uniL -
UNIT TOPICS CONTACT HOURS
Apiculwre: istory and introduction: Honey bee and kinds; Social organization and colony nests; Lifecycle; Bee
keeping, selection, methods, products; Honey composition, quality and importance
! Sericulture: Silkworm moth species and their life cycle; Rearing of silkworm, silk recling. twisting and weaving: 1
Silk compasition. kind and uses; Discascs and pests of silkworm
Prawn Culture: Introduction 1o Prawns, species. Prawn farming methods, processing and preservation of prawns.
I Pear] Culture: Historical background, species: Pearl formation, composition, quality and commercial value, 11
Anrtificial culturing. synthetic pearl types and their manufacturing. methods of harvesting.
Pisciculture: Economically imponant fresh waler and marine fishes; Fish culwre, Fish farming technologics,
Problems of seed collection from natural resources, Induced breeding methods, Products and by products from
m pisciculture 11
Poultry: Nomenclature and breeds of poultry birds; Egg structure and quality, nutritive values, factors affecting
size and egg processing. Poultry products and by products
Fur and leather indusiry: Fur producing animals: Fur farming. dressing. processing and dycing, Fur industry in
India. Animals of leather industry. processing of skin, flaying, curing salting and tanning.
V' | Piggery and other wilities of animals: Characteristics of swine and imporiant breeds, Products and by products; 1
Pharmaceuticals from animals; Uses of animals in vaccine production
I. Life cycle of Chicken, Pouliry farming
2. Life history of honeybee.
3. Morphology of Carp, Cat fish and Perch.
v 4. Fishing Crafis and Gears
Practical ] 30
5. Preparation of permanent slides of phytoplankion and zooplanktons which constitute the food of commercial
fishes, their identification and study of impertant characters.
6. Field visit to aviary/fish pond and fish market/sericulture univPrawn farm and preparation of field report.
) Suggested f'va];l_ln;“:hods
Internal Assessment: End Term Examination:
> Theory > The
i ory
= Class Participation: § : _
TR Written Exam :
* Seminar/presentation/assignment/quiz/class test elc - § - ol intig: 30
eMid-Term Exam. 10 = Practicam
- Prlﬂlcum Practical Examination: 20




o lass l;au—'lzpﬁun “NA

R

» Seminar/Demonstration/Viva-voce/Lab records etc.: 10

o_h&i-'l erm Exam: NA

Learning Resources

Concepts of Insect Control by Ghosh M. R. Wiley Lastern Lid. New Delhi
Economic Zoology. Shukla Upadhyay, Rastogi Publication, Mcerut. India, 1998

Insect Pest Management by Dent, D

Agricultural Entomology by Iill, D.S . Timber Press.

General and Applicd Entomology by Nayar K. K. and T. N. Ananthkrishnan and B. V. Davis, Tata MeGrew Hill Publications. New Delhi.

x\grituilural Pests: Bio'ﬂ'g) and Control Measurcs h\ B. M I_)L‘t'lMd T.B. leum. Nirali PUinCﬂliOl‘l. Pune.




ZOOLOGY: SEMESTER-2 |

o L
i | Contact Internnl | End
| Remarks c;"“' - Course Name of the Credit Hours/ Assessment Term !:l:;“ Dﬁ::u-nl
| e | Coe Course Week marks Marks
| | Introduction of 0 3 brs.
' s::.;. gc‘:;; B24-Z00-203 Chordates ! ! 9 a 20
= \ Practical i 2 3 5 20 ahrs

Level of the course: 100-199

Pre-requisite for the course (if any): NA

Course Learning Outcomes (CLO)

1. Student will be able 1o describe unique characters of Protochordates

2. Student will be able to describe unigue characters of Pisces

3. Student will be able to describe unique characters of Amphibians & Reptiles

4. Student will be able to describe unique characters of Birds & Mammals

5. Students will be capable of identifying the characters and classification of Chordates

Instructions for Paper-Setter
1. Nine questions will be set in all. All questions will carry equal marks. ‘ o
2 Question No. 1, which will be short answer type covering the entire syllabus, will be compulsory. The remaining eight questions will be sel unit wise

selecting two questions from each Unit [ 1o IV. The candidate will be required 1o attempl question No. | and four more questions selecting one
question from each unit.

UNIT

TOPICS CONTACT HOURS

Chordates: Salient features of chordates: Principles of classification: Origin and evolulionary tree of chordates
Protochordates: 4
Urochordata & Cephalochordates: Systematic position, distribution, ecology, marphology and afTinities

Cyclostomata: General characters and classification upto class level. Ecological significance of cyclostomes

Pisces: General characters and classification up to classes with examples emphasizing their biodiversity, Scales & 4
Fins,

Amphibia: General Characters and Classification upto class level,
Parental Care and Neoteny in Amphibia 4
Reptilia: General Characters and Classification upto classes, Extinct repliles: Poisonous apparatus in snakes
Aves: General Characters and classifications upto class level.

Flight/Aerial adaptation in birds. Archaeopreryx as missing link 3
Mammals: General Characters and classification up 10 class:

Adaptive radiations of mammals, dentition in mammals.

Practical

I. Classification upto orders, habit, habitats, external characters and economic importance (if any):

Protochordata: Molqula, Hetryllus, Pyrosoma. Doliolum, Olikopleura, and Amphioxus.

Cyclostomata: Myxine, Petromyzon and Ammocoetus larva.

Chondrichthyes: Zygaena. Pristis. Narcine (electric ray), Trygon, Rhinobatus, Raja and Chimaera.

Osteichthyes: Acipenser. Lepidosteus. Muraena, Mystus, Catla, Hippocampus, Syngnathus. Exocoetus,

Anabas, Diodon, Ostracion. Tetradon. Echinus, Lophius. Solea and Polypterus. Any of the Lung Fishes.

Amphibia: Necturus, Proteus. Amphiuma. Salamandra, Amblystoma, Axolotl larva, Alytes, Bufo, Rana.

Reptilia: Hemidactylus, Calotes, Draco. Varanus, Phrynosoma, Chamaeleon. Typhlops. Pvthon, Enyx. Piyas.

Bungarus, Naja. Hydrus. Viper, Crocodilus, Gavialis, Chelone (Turle) and Testudo (Torloise).

® Aves: Casuarius, Arden, Anas. Milvus, Pavo. Eudynamis. Tvto. Alcedo, Halcyon 30
Mammalia: Ornithorhynchus. Echidna. Didelphis, Macropus. Loris. Macaque Hystrix, Funambulus, Felix.
Panthera, Canis, Herpestes. Capra, Pteropus

2. Study of the skeleton of Scoliodon. Labeo. Rana (Frog). 1'aranus. Pigeon or Gallus and Orcyctolagusiral,
Palates of birds, skulls of dog & rabbil

3. Study of the following prepared shides: Toruna larva, T.S. Ampluorus (through different regions) Oikopleura,
Histology of rat (compound tissues). different types of scales.

4. Make permanent stained preparations of the lallowing Salpa Spicules, and Pharynx ol /erdmania,
Amphioxus, Cycloid scales

5. Field Visit to National Park or Zou

Internal Assessment: Moo B
> Theory

« Class Panticipation: 4

« Seminar/presentation/assignment/quiz class test cle. NA

«Mid-Term Exam 6

| Prac ion: 15
>  Practicum ractical Examination: |

« Class Participation. NA
I  Seminar/Demonstration/Viva-voces | ah records cic

| End Term Examination:
> Theory

» Written Examination: 20
> Practicum




oMid-Term Exam: NA

G LA S e

Lesarning Resources
R.L Kotpal. Modern Textbook of Zoology

E.L. Jordan and Verma. Chordate Zoology

Barrington, EJ W. The Biology of Hemichordata and Protochordata. Oliver and Boyd, Edinbourgh.
Walters, H.E. and Sayles, L.D. Biology of vertehrates. MacMillan & Co., New York.

Kent. C G. Comparative anatomy of vertebrates.

S.S. Lal. Practical Zoology Venebrate
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ZO0OLOGY: SEMESTER 2
S (SN TR 0 Contact Internal End
Remarks l Course Course Name of the Credit Hours/ | Assessment Term b:ll .:l; DE::;-‘!!
Type Code Course | Week marks Marks
Scheme MDC-2 Basics of Zoology-1l | 2 2 5 3s 50 SR
ABC & d 3credit | B24-200-204 Practical L 1 2 5 20 25 4 brs.

Level of the course: 100-199

Pre-requisite for the course (if any): NA

Course Learning Outcomes (CLO)

1. Siudent will learn the role of different groups of chordates in mantling an equilibrium in our ecosystem

2. Students will be able to identify local fishes species and their role in the ecosystem

3. Course will help 1o understand how the natural systems on which we depend function

4. Course will give the idea about how birds are economically imporianL

5. Student will learn about identification of chordates

luslrurﬂnns for I’lper-Setter
Nine questions will be set in all. All questions will carry equal marks.

2 Question No. I, which will be short answer type covering the entire syllabus. will be compulsory. The remaining eight questions will be set unit wise
selecting two questions from each Unit 110 IV. The candidate will be required to attempt question No. | and four more questions selecting one question
from each unit.

UNIT TOPICS CONTACT HOURS
N Basics of Chordates: Define and Salient leatures of chordates, Difference between non chordates and chordates. 8
Characters of protochordates
Pisces (Fishes): Characteristic features of freshwater and marine fishes, Edible fishes of India. Composite fish
culture.
1 8

Closs Amphibia: Features of amphibians. Parental care in amphibians, Role of amphibians in ecosystem,
Identification of turtles and tortoise, Frog and Toad.

Class Reptilia: Features of Reptiles, Common reptiles of India. Identification of Poisonous and non poisonous -
snakes, Difference between crocodile and Gharial

Class Aves: Characteristic features of birds. Common birds of India. Flight adaptations in birds, Commercial
v uses of birds, Role of birds in agriculture. 7
Class Mammals: Characters and economic importance of mammals

1. Identifying feature of different class of chordates

2. Study of connecting links in chordates

1]

Pn:’tu id 3. Swdy of difTerent types of feathers. 30
4. Study of difTerent local species of fishes
5. Study of nesting pattern of some local birds, mammals
Suggested Evaluation Methods
Internal Assessment: End Term Examination:
> Theory > Theory
«Class Participation: 4 » Written Examination: 35
» Seminar/presentation/assignment/quiz/class test eic.: 4 s Practicun
wMig=Tewrt Bl 7 Practical Examination: 20
> Practicum
«Class Participation: NA
» Seminar/Demonstration/Viva-voce/Lab records etc.: §
»Mid-Term Exam: NA
Learning Resources

R.L.Kotpal. Modern Textbook of Zoology

E.L. Jordan and Verma. Chordate Zoology.

Barrington, EJ.W, The Biology of Hemichordata and Protochordata. Oliver and Boyd. I dinbourgh
Walters, 1.E. and Sayles, L.D. Biology of vertebrates. MacMillan & Co.. New York.

Kent, C.G. Comparative anatomy of vertiebrates.

S.8. Lal. Practical Zoology Vertebrate
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TOOLOGY: SEMESTER-3 l
- | | | . | Lnd f {
y . _ | | Contact Internsl End | M L |
Course | Course Name of the . . ux, xem
| Remarks ‘ . . Credit Hours/ Ansessment | Term | wa |
Type I Code ! Coarse I| | Week marks | Marks Marks in‘r )
—) :
[ cca | Cell Biology and | " - " g " -
s‘:':'(. | MCC4 | B24-Z00-301 | Animal Genetics 3 | e J bk
| A  dcredit | | Practical [T T2 o 20 W e
_ l_._c_u.l'l'-l' the course, 200-299
Pre-requisite Tor the course (1f any): (Yiology as a Subject at 4.0 Level (Class XI1) = == i

Course Learning Outcomes (CLO)

I Students will understand the nature and basic concept of cell biology and geneties

| 2. Students will be able t apply the knowledge of internal structure of cell and their role in many metabolic function of organism

1. Students will have acquaintance with the basic causes nssociated with inbom errors and other genetic disorder and will be able to give counseling 1o

general people _ _ ‘

4 Students will be abfe 1o explain the concept of gene interactions, Sex linked inheritance and their role in medical sciences.

5. Students will be able Lo conduct the morphomatric analy sis of chromosomes and demonstrate cell division e ]

Instructions for Paper-Selter

1. Nine questions will be set in all. All questions will carry equal marks _ -

2. Question No. 1, which will be short answer type covering the entire syllabus, will be compulsory. The remaining cight questions will be set unil wise
selecting two guestions from cach Unit | to IV. The candidate will be required 1o attempt question No. 1 and four more questions selecting one

| question from each unit. _ — s

UNIT TOPICS ™ g o

General structure ol animal cell.

Plasma Membrane: Fluid mosaic model, various modes of transpon across the membrane, mechanism of active

I and passive transport. endocylosis and exocylosis. 12

Endoplasmic reticulum (ER): types and functions,

Golgi complex: Structure, associated enzymes and role of golgi-complex in animal cell.

CONTACT HOURS |

Ribosomes: Types, biogenesis and role in protein synthesis,
Lysosomes: Structure, enzymes and their role; polymorphism
Mitochondria: Structure, Mitochondria as semiautonomous body, biogenesis, functions of mitochondria "
Cilia and I'lagella; Structure and Functions

Ultrastructure and functions of Nucleus: Nuclear membrane, nuclear lamina, nucleolus, fine structure of
chromosomes, nucleosome concept and role of histones, euchromatin and heterochromatin

Introduction and Mendel's Laws of Inheritance, Linkage and recombination: Cell Cycle, crossing-over and
chiasma formation; gene mapping,

Sex determination and its mechanism: male and female heterozygous systems, genetic balance system; role of
Y-chromosome, male haploidy, cytoplasmic and environmental factors, role of hormones in sex determination. T
Sex linked inheritance: Haemophilia and colour blindness in man, cye colour in Drosophila. Non-disjunction of
sex-chromosome in Drosophila, Sex-linked and sex-influenced inheritance

Fixtra chromocomal and cytoplasmic inheritance: Kappa particles in Paramecium, Shell coiling in snails, Milk
factor in mice

n

Multiple allelism; Eye colour in Drosophila; A, B, O blood group in man.
Human genetics: [luman karyotype, Chromosomal abnormalities involving autosomes and sex chromosomes,
v monozygotic and dizygotic twins 11
Inbon errors of metabolism (Alcaptonuria, Phenylketonuria. Albinism, sickle-cell anacinia)

Applied genetics: Genetic counseling. pre-natal diagnosis, DNA-finger printing, transgenic animals

I Cell division® Prepared slides of stages of mitosis and meiosis.
2. Salivary gland and polytene chromosomes of Drosophila/ Chironomus
v 3. Temporary squash preparations of anion root ip/gras-hopper testis for the study ol mitosis

Practical | 4. Blood antigens and antibodics Blood group lesting 30
5. Preparation of Human Karyotvpe und Idiopruam
1 6 Barr Body and Drum stick slide Preparations
=1 Sl.!zgﬂltd Lyvaluation Merthods o o
Internal Assessment: . _-‘]_l:.'ﬁlid_'-l':rm_l-l-uminniun:
> Theory > Theory
«Class Panticipation. § «Writlen Examination: 50
eMid-Term Lxam: 10 - Pru!lcuq ,
> Wik I'ractical Examination: 20

o Class Participation: NA
» Seminar/Demonstration/Vivasvoce/|ah records e 10

‘ « Seminar/presentation/assignment/guis/cla e ¢r. 1
f
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Ieninlng Hesourees
Malecular € ell, Winlogy, J Prarned], 1E L odisdy wnd 1Y Daltdmore Scientile American Nook, Ine , LSA
Coll Biology, Geneties, Molecular Biology, | volution and Feology by P85 Vet and VI Aggarwal
Molecular Bology of the Cell 18 Alberts, 1y Beay, | Lewls MOttt K Robeersand 11 Watson Crarland Pfulibishing e Now York
Cell hology and Cieneties by I' K Clapta
Cell Bialopy and Genettes by Veer Bala Raatog)
Principles of Genetics by M. Gundoer, ) Shnmonn, 1Y 1 Sogstad
Genelica by D1 Snostad, 1 Shvmons




I Student will be able 1o describe about Urochordates
2. Student will be able 10 describe about Plsces
3. Student will be uble to describe about Amphiblans & Reptiles

lostructions for Pa per-Setter

4. Slludcnl will be able 1o describe ahout life Tunctions of Birds & Mammals
3. Students will be cupuble of identifying the characters and classification of Chordates

1. Nine questions will be set in all. All questions will carry equal marks

700L0GY: SEMESTER-)
| . e
Course Cou I | Contact Internal End |
Wemarks Type (‘odr:' N':':u:::m Credit | Houry Assessment Term | :“‘ Exsm |
- Week marks | Marks | MO ._D"'_f'_"{
Scheme MCC-% Type study of

B&C | 4 ":m 124-200-302 Chordates 3 3 20 % » kil
. P'ractical 1 |2 10 | . N +_ A hrs. |

Level of the course. 200-299 E—— —d
_l_'_ru-rrquugc [p!_ lh_c_tu_ur:_c (11 any ): Biology s a Subject at 4.0 Level (Class X11) - __“_1
Course Learning Outcomes (CLO) . -]

2. Question No. 1, which will be short answer type covering the entire syllabus, will be compulsory. The remaining eight questions will be set unit wise

selecting two questions [rom cach Unit | to IV, The candidate will be required to atiempt question No. | and four more queslions selecting one
(uestion from each unit.

F- -

-

Internal Assessment:

UNIT TOPICS CONTACT HOURS
Chordates: Origin and Evolutionary tree of chordates.
N Protochordates: 2
Cephalochordata; Systematic position, distribution, ecology, morphology and affinitics, Cephalochordata: Type
study of Amphioxus
Agnatha: General characters
]| Cyclostomata: General characters and classification upto class level. Ecological significance of cyclostomes i1
Petromyzon: Structural & functional morphology type study
Reptilia:
1 Type study of Lizard (Hemidactylus): Structural & Functional morphology, 11
Extinct reptiles; Poisonous apparatus in snakes
Aves:
v Type study of Pigeon (Columba livia); Structural & Functional morphology "
Mammals:
Adaptive radiations of mammals, dentition in mammals.
I, Classification upto orders, habit, habitats, external characters and cconomic importance (if any):
o Protochordata: Molqula. Hetryllus. Pyrosoma. Doliolum, Olikopleura. and Amphioxus.
¢ Cyclostomata: Myxine. Petromyzon and Ammocoetus larva.
o Chondrichthyes: Zygaena, Pristis. Narcine (electric ray), Trygon. Rhinobatus. Raja and Chimaera.
e Osteichthyes: Acipenser, Lepidosteus, Muraena, Mysius, Catla. Hippocampus. Syngnathus, Exocoefus.
Anabas. Diodon, Ostracion, Tetradon. Echinus. Lophius, Solea and Polypterus. Any of the Lung Fishes.
o Amphibia: Necturus, Proteus. Amphiuma, Salamandra, Amblystoma, Axoloil larva. Alytes. Bufo. Rana.
« Reptilia: Hemidaciylus, Calotes. Draco, Varanus, Phrynosoma, Chamaeleon, Typhlops. Python, Eryx. Pryas.
Bungarus. Naja, Hydrus. Viper, Crocodilus, Gavialis. Chelone (Turtle) and Testudo (Tortoise).
Aves: Casuarius, Arden, Anas, Milvus, Pavo, Eudynamis. Tyto, Alcedo, Halcyon
Mammalia: Ornithorhynchus. Echidna, Didelphis. Macropus. Loris, Macaque. Hysirix, Funambulus, Felix,
¥ Panthera, Canis, Herpesies. Capra, Pleropus 30
Practical | 2. [ntemnal anatomy of the following animals: '
(i) Computer simulated modelstudy of : (a) Herdmania:  General anatomy. (b) Rat: Digestive, arterial, venous
and urinogenital systems; (c) [emidactylus: Digestive, arierial, venous and urinogenital systems
(ii) Demonstration & Study of Internal Anatomy of locally available fish (Labeoj. Digestive and reproductive
systems, cranial nerves, Ear ossicle
3. Study of the skeleton of Scoliodon, Labeo. Rana (1 rog). Faranus. Pigeon or Gallus and Orcyetolagus/rat,
Palates of birds, skulls of dog & rabbit
4. Study of the following prepared slides: Tornuana farva. 15 tmphioxus (rough different regions). Oikopleurn,
Histology of rat (compound tissues), different types of scales.
5. Make permanent stained preparations ol the Tollowing Salpa, Spicules. and Pharynx of Herdmaria,
Amphioxus, Cycloid scales
6. lield Visit to National Park or Zoo -

Suggested Lvaluation Methods

Theory

| End Term Examination:
Theory b=

o ('lass I’aniup'.llirm 5 _'\yr]IlEﬂ J __\Blﬂ_!ﬁlli“_- 1[3—-




+ Semamar presentaion ssugmment quizcass tod ok, §

ot Torm Exam 10

Practicam |
o Uless Pamicipanon. NA
» Sesmmar Demonszration ' Viva- vooe Lad records eze 10
aMid-Term Exam NA

1 carming Riul_n'u

PA s

R L Kotpal Modemn Textbook of Zoology
E 1l Jordan snd Verma Chordate Zookogy.
Barmglon £ W. The Bology of Hemichordata and Prosochordama, Oliver and Bond. | dinhourgh
Wallers, HLE and Sayles. LD Biology of vertebrates. MacMillan & Co. New Yark

Reni, .G Comperative anatomy of verichrates.
SS. Lal Pracucal Zoology Vencbrate

] b _h“l_i‘-‘l--

Prraciical | vanunation: 20
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Z0OOLOGY: SEMESTER-3

g [ . T ; Contact Internal | End |
| Remarks (.:"m (;:d':' N':__"‘ of the Credit | Hours/ | Assessment | Term &::;'l nh'-" |
Tl ype_ o et A e [ ~ Week marks Marks .
Scheme MDC-3 Basics of Zoology-11 | 2 2 I5 35 50 Jbrs.
ABC&D | 3credit |B2ZO0-303 0 tiea | 1| 12 5 2 25 4bn
Level of the course: 200-299 -
Pre-requisite for the course (if any). NA - |

Course Learning Outcomes (CLO)

| To understand the basic anatomical concepts of skeletal and bones.

2. Course will help 1o understand importance of blood group system in humans.

3. The student will learn the physiology of respiration in humans.

4. The course will make students understand the aspect of cell structure and its function.
5. Course will provide practical knowledge of osteology in humans.

Instructions for Paper-Setter
I. Nine questions will be set in all. All questions will carry equal marks.

from each unit.

2. Question No. |, which will be short answer Lype covering the entire syllabus, will be compulsory. The remaining eight questions will be set unit wisc
selecting two questions from each Unit I to IV. The candidate will be required to attempt question No. | and four more questions sclecting one question

s Mid-Term Exam: 7

> Practicum
s Class Participation: NA
« Seminar/Demonstration/Viva-voce/Lab records etc.: 5
¢ Mid-Term Exam: NA

Practical Examination: 20

UNIT TOPICS CONTACT HOURS

Humans Skeleton and bones: Characteristics (axial and appendicular skeleton). Joints, cartilage and ligaments,

i interaction between skeletal muscles and nerves. 8
ABO and RH system in humans, methods of determination, importance and dangers of blood transfusion.

i Human cell and chromosomes: Cell as unit of life. morphology and functional elements of human chromosome 8
Sex Determination: Definition, different types and scope.
Respiration in humans: Anatomy and physiology of respiration. factors affecting change of gases and diffusing

1] ity 7
;:lp:dl?cliun to Dental Formula. types and development of tooth.
Darwinism, species and population: Concept of evolution, theory of Darwinism. Neo-Darwinism, Genetic drifl,

v Hardy Weinberg Law 7
Human Evolution: Origin and evolution, adaptive evolution.
I. To study different Human bones: Skull, Vertebrae, Girdles and limb bones.

v 2. Preparation of mitotic chromosomes from onion root tips. 30

Practical 3. Study of different slides of mitosis and meiosis.
4. Blood grouping in Human
Suggested Evaluation Methods
Internal Assessment: End Term Examination:
> Theory > Theory
« Class Participation: 4 « Written Examination: 35
« Seminar/presentation/assignment/quiz/class test etc.: 4 > Practicam

Learning Resources

Essentials of human Osteology by A.K. Dutta
Cell Biology and Genetics by P.K. Gupta.
Evolution by Strikberger M. W,

Evolutionary Biology by Futuyama.

Comparative anatomy ol Vertebrates by Kent C.G
Practical Zoology Vertebrates by $.S. Lal

Gl ol Bl




ZO0OLOGY: SEMESTER-

S— e ————————— pa— ——— —

Level of the course; 200-299

ny | Contacet Internal End
Remarks Course Cl?um Name of the Credit tl Hours/ T Assessment Term ;:hr:. DE":;'
Type Code Course | Week marks Marks » ran
Scheme | CC4 | "~ Biomolecules and 3 1 3 - & 70 Sk
AB&C | MCC-6 | B24-ZO0O-401 | Mammalisn Physiology } L
4 credit Practiel | 1 | 2 10 20 30 4 brs.

Pre-requisite for the course (if any): Biology as a SEE;T! at 4.0 Level (Class XII) _.

Course Learning Outcomes (CLO)
1. Students will be able to understand and explain the mechanism that works to keep (the human body functioning.
2. Students will be able to explain the interaction and interdependence of physiological und biochemical processes

3. It will make the students understand the appropriate functioning of each body system in animals and mechanism of working.
4. Students will be able to explain the mechanism of action of hormones and related molecules involved in various phys‘:inlpglml processes
5. Students will be able to understand and perform biological and analy tical technigues in labs to explain biological activities

Instructions for Paper-Setter

1. Nine questions will be set in all. All questions will carry equal marks

2. Question No. 1, which will be short answer type covering the entire syllabus, will be compulsory, The remaining eight questions will be set unil wise
selecting two questions from each Unit [ 1o IV The candidate will be required o altempt question No. | and four more questions selecting one question
from each unit.

UNIT TOPICS CONTACT HOURS
Introduction. classification, structure, function and general properties of proteins, carbohydrates and lipids.
1 Nomenclature, classification and mechamisms of enzyme action. Enzyme Kinetics, [actors afTecting enzyme 12
activity, inhibition ol enzymes
Transport through biomembranes (Active and Passive), osmotic pressure, hvdrogen ion concentration and bufTers
Nutrition: Nutritional components. Carbohydrales, fats, lipids, Vitamins and Mincrals; Types of nutrition &
feeding, Digestion of lipids. proteins. carbohydrates & nucleic acids; symbiotic digestion, lactose intolerance,
1 Physico-chemical mechanism of Absorption of nutrients & assimilation; control of secretion of digestive juices. .
Muscles: Types ol muscles, ultra-structure of skeletal muscle. neuromuscular junction. Bio-chemical and physical
events during muscle contraction, single muscle twitch, tetanus, muscle fatigue, muscle tone, oxygen debt., Cori's
cycle, single unit smooth muscles, their physical and functional properties.
Circulation: Origin, conduction and regulation of heart beat; cardiac cycle, electrocardiogram, cardiac output,
fluid pressure and flow pressure in closed and open circulatory system; Composition and functions of blood &
lymph; Mechanism of coagulation of blood, coagulation faclors; anticoagulants, hacmopoiesis.
Respiration: Exchange of respiratory gascs, transport of gases, lung air volumes, oxygen dissociation curve of
I haemoglobin, Bohr's effect, Hamburger's phenomenon (Chloride shifl), control / regulation of respiration 11
(peripheral reflexes, chemical control and Higher centres), Myoglobin.
Excretion: Pattems of excretory products viz. Amonotelic, ureotlic uricotelic, omithine cycle (Kreb's - Henseleil
cycle) for urea formation in liver; Urine formation, compesition of Urine, counter-current mechanism of urine
formation, osmoregulation, micturition
Neural Intcgration: Nature, origin and propagation of nerve impulse alongwith medullated & non-medullated
nerve fibre, canduction of nerve impulse across synapse, synaptic delay and synaptic fatigue, Neurotransmitter.
Chemical integration of Endocrinology: Structure, chemical nature and mechanism of peplide and steroid
v hormone action; physiology of hypothalamus, pituitary, thyroid, parathyroid, adrenal, pancreas and gonads, 11
Hormonal disorders.
Reproduction: Spermatogenesis, Capacitation of spermatozoa, cogenesis, ovulation, formation of corpus luteum,
ocstrous-anocsirous cycle, Menstrual cycle in human, fertilization, implantation and gestation, parturition
1. Qualitative tests for identification of simple sugars. disaccharides and polysaccharides.
2. Study of human salivary amylase activity: Effect of temperature, pll, Concentration
3. Estimation of abnormal constituents of urine (Albumin, sugar. hetone bodies)
A% 4. Use of Kymograph unit & respirometer.
PRACTIC | 5. Hacmatin crystal preparation. 30
AL 6. Estimation of Hb.
7. DLC of Man/RBC count/WBC count.
8. Study of permancnt slides of endocrine glands
9. Blood antigens and antibodies: Blood group testing

_ Suggested E\-aluaiinqg_lzilln!.l_s

Ioternal Assessment:

> Theory

= Class Participation: 5
» Seminar/presentation/assignment/quiz/class test elc §
* Mid-Term Exam: 10

*>  Practic

Theory

> Practicum

| End ?erm Examination:
>

= Wrinen Examination: 50

Practical Examination: 20

uom




oL luss f'.-‘l;'llél_pullnl.‘l. N:d‘\ .
s Seminar’ Demonstration/Viva-voce/l ab records ete. 10
eMid-Term Fxam NA

Learning Resonrces

s et D -

Agarwal R A, Srivastavas A. K, Kumar K. Ammal Physiology and Biochemistry, S Chand Publishing: Twenty Third edition, 1978,
Vasantika Kashyap (2021 A Text-Book of Animal Physiology and Biochemistry: Kedar Nath Ram Nath Publisher

Arumugam N, Fatima D, Narayanan [ M (20165 Animal Physiology and Biochemustry: Saras Publication

Moyes C, Schulte P(2015). Principles of Animal Physiology, Pearson, Ird edition
Satysnarayana ( 2021) . Biochemisiry, Elsevier, 6th edition




Pre-requisite for the course (if any b Biology as a Subject a1 4.0 Level (Class X1) B
Course Learning Outcomes (CLO) o
1. Students will understand abowt fresh water fishes of India

2 Students will capable to undertake about fishing crafts and gears

3. It will make the students understand sbout the seed production in fishes

4. Students will be able to explain the culture technology in fishers

5. Students will be able to identify fish specimens

[ -
), S ZOOLOGY: SEMESTER-4 ‘
[ e | . | Contwet | Internal ] Bod | |

Remarks C;:m | = “:'n"" Credit | Hours/ | Assessment | Torm | ;.:L Ihh.t-ln |
- e | O |  Cewme ] ]| Wek { o | Mata| —

Scheme | MCC-7 T Aquacebmre | 3 | 3 | 20 . 3 bes.
’ | dsnsinttall : — " o S T i, R B . W |
BAC | dcrean | OO T | v [ 3 [ w TR TR T e ]
Level of the course: 200-299 S o - i !

Instructions for Paper-Setter
I. Nine questions will be set in all. All questions will carry equal marks.

question from each unit

2. Question No. 1, which will be short answer type covering the entire syllabus, will be compulsory. The remaining eight questions will be set unit wise
selecting two questions from each Unit 1 1o IV. The candidate will be required to attempt question No. 1 and four more questions selecting ane

|
|
]
|
|

]

+Class Panticipation: 5
 Seminar/presentation/assignment/quizclass lest ele. 3
eMid-Term Exam: 10

UNIT | TOPICS | CONTACTHOURS |

Introduction to world fisheries: Production. utilization and demand. Major species cultured

1 Fresh Water fishes of India: River system, reservoir, pond, tank fisheries: captive and culture fisheries, cold water 12
fisheri
Fishing crafts and gears. o T
Fin fishes, Crustaceans. Molluscs and their culture.

u Traits of important cultivable fish and shellfish and their culture methods — Indian major carps. exotic carps, air "
breathing fishes, cold water fishes. freshwater prawns, mussels
Seed production: Natral seed resources ~ its assessment, collection. Haichery production o

W | Nuwrition: Sources of food (Nawral. Antificial) and feed composition (Caloric and Chemical ingredients). i
Field Culture: Culture. Culture in Pond-running waters; recycled water culture, cage culture; poly culture. B

v Culture technology: Induced breading in fishes, techniques and hormones: Fish Biotechnology (Transgenesis and 1
Cryopreservation of gametes).
1. Identification of Catla catla. Labeo rohua. 1. calbasu, Cirrhinus. mrigala. Puntius sarana, Channa punciatus, T o

C. marulius. C stariatus. Trichogaster fasciata. Mystus seenghala. M. cavasius, M. tengra, Callichrous
v pabola, C. bimaculatus. Wallago arru. Prawns. Crabs, Labsters, Clams. Mussels & Oyslers. 30
Practical | 2. A study of the slides of fish parusites.
3. A sudy of the different types of nets, ¢.g.. cast net, gill net, drift net and drag net.
4. A visit to lake/reservoir/fish breeding centre. o
Suggested Evaluation Methods
Internal Assessment: End Term Examination:
> Theory > Theory |

» Written Examination: 30

>  Practicum
Practical Examination: 20

> Practicum

«Class Participation: NA

» Seminar/Demonstration/Viva-voce/Lab records cte 10

eMid-Term Exam: NA

_ Learning Resources

1. Arumugam N. (2014). Aquaculture and Fisheries, Saras Publication
2 Bardach, JE, Ryther & McLamey, Wo (1972) Aquaculiure. New York: Wiley Interscience. 896pp
3. Lagler. KF. Bardach. JE, Miller. RR & Passino, DRM (1977) Ichthyology, 2 1nd Fdition, New York. Wiley, 506 pp
4 KhannaSS, & Singh 11 R (2014) Texthook of Fish Diolory and Tisheries Yed edin Narendra Publishing Hoose



200LOGY ! SEMESTER-4 4

N Contact Internnl End | T
Remarks C-: vl Cco “‘?". Nn(r_u o of the Credit Hours/ Axsessment Term ;:L .r:u DE::iTnn
TN .ol N S S i Week | marks | Marks | o
Scheme MCC-8 B24-Z00403 | Pest Management 3 3 o w - 50 70 3 bhra,
B&C 4 credit e Practical | 2 0 2 | 30 | Abn.

| Level of the course: 200-299

Pre-requisite for the course (if any ]-:_il_Iol;1g'\, ns o Subject ut 4.0 Ievel (Class X11)
Course Learning Outcomes (CLO)

. Students will able to understand ecologically important and harmful inscets

2. Will be able to recognize life cycle of crop insects

3. It will make the students understand about the vegetable pest

q

5

Students will be able to explain nbout various pest control npproaches
. Students will be able (o identify various insect and pest specics

Instructions for Paper-Setter

I. Nine guestions will be set in all. All questions will carry equal marks

2. Question No. 1, which will be shont answer type covering the entire syllabus, will be compulsory. The remuining cight questions will be set unit wise
selecting two questions from each Unit I to IV The candidate will be required 1o atlempt question No. | and four more questions selecting one
question from each unit. e
UNIT TOPICS CONTACT HOURS

Study of important insect pests of crops and vegetables:
Sugarcane: (With their systematic position, habits and nature of damage coused.
(a) Sugarcanc leal-hopper (Pyrilla perpusilla)
b) Sugarcanc Whilelly fAleurolobus barodensis)
(¢) Sugarcanc top borer (Scirapophaga nivella)
(d) Sugarcane rool borer (Emmalocera depresello)
(e) Gurdaspur borer (Bissetia steniellus) 12
Life cycle and control of Pyrilla perpusilla only.
Cotton: (With their systemalic position, habils and nature of damage caused.
fa) Pink bollworm (Pestinophora gossypfolla)
(b) Red cotton bug (Dyvsdercus cingulatus)
(c) Cotton grey weevil (Myllocerus undecimpustulatus)
(d) Cotton Jassid (Amrasca devasians)
Life cycle and control of Pectinophare gossypieila ——
Wheat: Wheat stem borer (Sesamia inferens) with its sysiematics position, habits, nature of damage caused. Life
cycle and control methods.
Paddy: (With their systematic position, habits and nature of domage caused)
(a) Gundhi bug (Leptocorisa acuta) "
fb) Rice grasshopper (Hieroglyphus banian)
(c) Rice stem borer (Scirpophaga incertullus)
(d) Rice lHispa (Diceladispa armigera)
Life cycle and control of Loprocorisa acuta only e
Vegetables: (Their systematics position, habits and nature of damage cavsed.
(a) Aulacophora faveicollis — The Red pumpkin beetle.
(b) Dacus cucurbitas — The pumpkin fruit Ny.
(¢) Tetranychus tecarius — The vegetable mite.
(d) Epilachna - The lladda bectle
Life cycle and control of Aulacaphora faveicollis
; (Their systematic position, habits and nature of damage caused
fa) Pulsc beetle (Callosobruchus maculatus)
(b) Rice weevil (Sitophilus oryzae)
(c) Wheat weevil (Trogoderma granarium)
fd) Rusl Red Flour beetles (Tribolium castaneum)
fe) Lesser grain borer (Rhizopertha dominica)
() Grain & Flour moth (Sietroga cerealella)
Life cycle and control of Trogoderma granarium)
Important bird and rodent pests of agriculture & their manapcment
Pest control: Biological control, its history, requirernent and precautions and feasibility of biological
v agents for control.

Chemical control; | listory, Categorics of pesticides, important pestivides from each category to pests against "
which they can be used, insect repellants and attractants
| Integrated pest management _
v 1. External mnrphu]ogy. idennification marks, nature ol darmage and host ol the tollowing p\?hl..\ 55 o ) 30 a

Practical | (i) Sugarcane Sugarcanc lcaf-hopper, Suparcance whitefly. Soparcance top borer, Sugarcane rool borer,




_hmerE:TJ_\.l;n_u_lIi;nt:_
> Theory

. (mnl.r.p:r borer faﬁy_lt\jcli.
() Cotton. Red Cotton bug
(i) Wheat: Wheat stem borer

(iv) Paddy Gundhi bug, Rice grasshopper, Rice stem borer, Rice hispa (any one)

{vi)

borer (any three).
2, Stages of life history of silk math and honey bee
13 Preparation of permanent/iemporary shides for identification of mosquitoes

]
|

(v)  Vegetables A ulocophora faveicollis, Dacus cucurbitas Tetranychus tecarious. Epilachna (any three) Il
: Pulse beetle, Rice weevil, Grain & I'lour moth, Rust-red flour heetle. lesser grain ‘
|

i

B _S_uggule_s_j_@v_ll_nnligl_l Methods

«Class Participation: §
* Seminar/prescnlation/assignment/quizclass test clc - 5
e Mid-Term Exam: 10

Practicum
o Class Participation: NA
» Seminar/Demonstration/Viva-voce/Lab records elc.: 10
sMid-Term Exam' NA

End Term Examination:
> Theory
« Written Examination: 50
>  Practicom
Practical Examination: 20

Learning Resources

David Dent, Richard Binks ( 2020). Insect Pest Management CABI Publishing; 3rd edition
Larry P Pedigo , Marlin E. Rice (2014) Entomology and Pest Management. Waveland Pr Inc; 6th edition
John R. Ruberson (2019) Handbook of Pest Management, CRC Press: st edition

Kalatia M.K. (2021) Introduction 1o principles of pest and discase management; Walnut Publication
Smith K M (2013) A Textbook of Agricultural Entomology by I1ill, Cambridge University Press




Course Coarse : Name ol the | ! Contact Intersal s
Remarks ' | Credit | Houry Assessmenl Term
L e ) e | i - | Week | marks | Marks
. DSE-1 ' Biodiversity and T 3 | X 20 0
Scheae 4 credit B4-200404 | Wildlife Mansgement | - DR G|
RAC | Seuctom Practical L U A | 10 20
- "!1""" % e e e b e e
[ leve h:ﬂrm 2029
}\-xr:tg\4{0r l_h_‘_:c_arxsu.mhmnq.na\n \lulllllu ll,l|l\'-\“l ) _ j__,“

f.(lﬂ LOGY: SEM F.S I'l.ll-l

Max. Exam
Marks Duration

70 3 hrs,

Rl 4 hrs.

Coarse Learning Outcomes (CLO)

lew |d -

Students will be shic 10 enderstand about wikilife zones of India
- Stadents will be shiv o explain the concept of Protected arca system
- It wal) make the stndents understand aboat IUCN categones

4. Stadents will be able 0 explain the mechanism of bodiversity threats
$ Susdents will he able to understand about understanding of wildlife management methods

Instructions for

. Nine questioss will be set inall. All guestions will carry equal marks.

2 Question No 1, which will be short answer tvpe covering the entire syllabus, will be compulsory. The remaining eight questions will be set unit wise
sclectmg twe guestions from esch Unit | o IV, The candidate will be required to attempt question No. | and four more questions selecting one

question from cach unil
UNIT | TOPICS CONTACT HOURS
Concept of Bro-Diversity and Wildlife, Levels of Biodiversity
1 | Pattern and distnbution of Wildlife in India. Wildlife zones of India 12
| |
5 Techmiques of snimal counts { Examples of Tiger count)
L | Conservation of biodiversity: in-sins and ex-sim
! n | Concept of Protected Arca Systems 1
| |. Importzn: Protecied Arcas of India (Biosphere reserve, National Park & Wildlife sanctuaries)
]
f | Red Data Book and its uses
s m IUCN Caegories of wildlife species "
1 Climate change and lass of biodiversity
| | Threass o biodiversity: habitat loss, poaching of wildlife. man-wildlife conflicts
{ n | Wildlife Tourism 1
f Biosphere Reserves concept and Indian Biosphere Reserves: Location & Significance
i I. Stady of brodiversity amang various organisms (Listing of all the animals found in and around your house and
;
' also iry 1o find out their Zoological names).
! | 1. ldentification and photography of various species.
| v 3 Visits 1 a local animal park or zoo W identify and study the captive fauna and preparation of report. 10
! 4. Study of adaptive characteristics of various veriebrates in difTerent climate.
| 5. Susdy of biodiversity in grassland and pond waler by using Shannon -Weiner index
i 6. Comparison of two species of birds belonging to same genus (Interspecific difTerence).
- Suggested Evaluation Methods
Internal Assessment: ‘ End Term Examination:

> Theery | = Theory

' «Class Participation; § « Wnitten Examination: 50

« Senminar/presentation ‘assignmenl/quiz class lest ele: §
o Mid-Term Exam: 10

*> Practicum
+Class Participation: NA
= Seminar’Demonstration'Viva-voce Lab records cie. 10
s Mid-Term Exam: NA

‘ >  Practicum
| Pracucal Examination: 20




Learning Resources

15

I

Trends in wildlife biodiversity conservation and management. B.B. Hoserti and M. Venkateshwarly.
Wildlife conservation and management. Reena Mathur.

( oncepts of Wildlife management. B B.Hosetn
Techniques for wildlife Census in India by W A Rogers (A ficld manual), Wildlife Institute of India, Dehradun.

Wildlife Wealth of India by T.C Majupuria; Tecpress Services. L P, 487/42-SOL-Wattenslip. Praunam Bangkok. 10400, Thailand
Ali. S Ripley S.D. Handbook of Birds of India. Pakistan 10-Vols Oxford University Press, Bombay

The Book of Indian Animals by S 1. Prater, BNHS-Publication. Bombay

Wildlife in India by V.B. Saharia Natraj Publishers. Dehradun.

EP Gee. The Wildlife of India




Hemarky

Scheme
HeC

ZO0OLOGY: BEMESTER-4

s ; Contact | Internal nd
(.;.':":. ("f::" N'(‘f" of the Credit Houry/ Asseament Term
! ’ i Woek marks Marks
S Cytogenetl ) ) 20 50
4 ormlit ) Yiogenetlex
Beloet asi N4 700-408
"l_"“" Practicnl | 2 10 20

Level of the vourse: 200-399
I‘u.‘ requisite for the vourse (i any) Iiolagy as o Subject at 4.0 1 evel (Class XI1)
“Course Learning Outeomes (€ 10)

'A&‘-..J—-

Students will be able to understand about Biology ol chromosomes

Studdents will be able to expluin the coneept of gene mutations and geneties of cell cycle
It will make the students understand about Human eytogenetics

- Students will be able to explain the mechanism moleculur cytogeneties

Studenty will be able W understand ubout practical exposure of ¢y togenetics

Insteuctions for Paper-Sottor

1. Nine questions will be sot in all. All questions will earry equal marks.
2. Question No. I, which will be short answer 1ype covering the entire syllabus, will be compulsory. The remaining eight questions wil) be set unit wise
selecting two questions (tom each Unit Lo IV, The candidate will be required to attempt question No. | and four more questions selecting one

__question from each unit,

UNIT

TOPrICS

Blolugy of Chromosames: Moleculur unutomy of eukaryotic chromosomes. | leterochromatin and cuchromatin. |
Giant Chromosomes: Polytene and Lampbrush Chromosomes

Sex Chromosomes: Sex determination, Dosage compensation in C. elegans, Drosophila and Humans.
Chromosome Banding Tochnlques: Q-banding. C-banding, G-banding. R-banding. T-banding, | ligh-Resolution

& Replication banding and Nuclease banding. Functional significance of chromosome bands.

Genes In Pedigrees: Mendelion pedigree patiern, 1erlable discases in human, Inheritance of mitochondrinl
diseases, Non-Mendelian traits.

Gene Mutatlons: Spontancous mututions — Base pair substitution and frame shift mutations. Induced mulations -
Radiation, ehemical and environmental, In -vitro site specific mutagenesis, Detection of mutagens — The Ames
test and sister chromatid exchanges.

Goneties of Cell Cycle: Genetle regulntion of eell division in yeast and eukaryotes. Moleculur basis of cellular
check points. Moleoulur busis of neoplusia,

Human Cytogenetics: luman karyotype, Nomenclpure for normal chromosomes (ISCN),
chromosome features, Nomenclature (or acquired chromosome aberrations

Numerical and Structural Abnormalities of Human Chromosomes ~Syndromes: Autosomal syndromes -
catscry syndrome, Trisomy!3, Trisomy I8, Trisomy 21.8ex chromosomal syndromes - Tumer syndrome,
Klinefeler syndrome, XYY, True and Psoudo-hermaphroditism,

The mechanlsms which contribute to cytogenetic alterations: Polyploidy, Aneuploidy, Duplications,

deletiony, inversion, translocations. -

v

Molecular Cytogenetle Techniques: FISIIL, Chromosome painting, nutomated karyotyping, I'low cytometery,
DNA (Ingerprinting, Molecular Markers in Genome Analysis, PCR nnd its applications in genome anulysis,
Microarrays,

Genome Projects: Human genome project - history, orgunization, goals and value ol the project. Geneti¢ &
Physical mapping ol the human genome, Human genome dlversity project, Model organisms and other genome
_projects Life in the post genomic era.

v
Practical

1. Identification of melotic and mitotic stages from permanent shides.

2. Study of chiasma [requency and terminalisation co-cllicient

1 Swdy of mitosis from hepatic ceacne/bone marrow ol suitable onimals (imvertebrate vertebrate) and
preparation of karyotype and idiogram.

4. Muking karyological preparations from testicular materia ot suitable animals (imvertebrate/vertebrate) (o
study the structure and behaviour of chromosomes durmgmeio: s

§. Nuclear sexing from polymorphonuclear leucocyics

6. Preparation of human buccal smear to study sex chiomatin

7. Migronucleus test for genetic damage

8. Preparation of pedigrees und pedigree analy <is

9. Demonstration of banding technigues

10. PCR: Introduction and demonstration.

1 1. Isolation of genomic DNA

12. A Survey/Project report [or the study ol

n)  ADO and Rb blood groups

b)  Some morphogenetic and behavioural trits

¢} Some biochemical tralts

Variable |

Max, Exam
Maorks Duration
70 3 brs.
30 4 hry,

CONTA('I IIDUI-IS

12

R\




g — — i .

" Interns) Assessment:

#  Theory
o Class Participation: §
o Seminur/presentation/assignment/quiz/cliass lesl ete” 8
e Mid-lerm Pxam 10

= FPracticum
#Cluss Participation: NA
= Seminar/Demonstration/Viva-voce/Lah records eie : 10
o Mid-Term Exam: NA

lzlulnﬂma_rt_n ]

Brooker, ). Genetics: Analysis and Principles. Benjurmin/C umenings | angman Tne

Lewin. B. Genes. VI Oxford University Press, Oxford, New York. Tokyo
Snustad, )., and M.J. Simmons. Principles of Cenetics, John Wiley and Sons. Inc. WY

Company Inc., Tokyo,

© WO WA -

) _. Suggested Evalaation ;lﬂhfuh L

| End 'fl-ﬂl'_i;uu_tiuﬂou: -
= Theory
& Written Fxamination: 50

=  Practicum
Practical F-xamination 20}

Toam Strachan & Kead, A.P. Human Molecular Cienetics 3ed edition Crarland Publishing2064, | cndon

Atherly, AC J R Ginon Bn-drl.-l'v M:Doald The Scicnc;: of Ceenetics Satpders ¢ niirr,(:l;ul'-h;mng, FW PBruce College Publishers, MY,
Fairbanks, [3.J and W Anderson. Getietics — The Continudty of Life [eoob/ColePubilishing Company TP, NY, Totonts.

Cardner, E.J., M.J. Simmons and D.P. Snustad. Frinciples of Genetics Jotin Wiley sndSons e . NY
Griffiths, ALF. I Miller, DT Suzuki, RC. Lewontin and WM. Celbart. An introdiction o genetic analysis. W.H. Freeman and company, NY.

Waitson, J.0., N.1. Hopkins, J.W. Koberts, J.A. Steitz and A M. Weiner Molecular iotogy of Genies. The Benjamin/Cummings Publishing
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