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There shall be following paper and practical for B.Sc.Part-1 Semester One examination.
The syllabus is based on 6 theory periods and six practical periods per week (Total 75-80 theory
Sessions and 25 practical sessions during the complete semester). There shall be one compulsory
paper of 3 hours duration, in theory as stated below and practical examination extending for four
hours. Every examinee shall offer the following paper of 100 marks, (Out of which 80 marks will
be for written examination and 20 marks for internal assessments) and practical examination of 50

marks. Candidates are required to pass separately in theory and practical examination.
Marks

1) Paper-1: Advanced Genetics and Animal Ecology...

Theory (Written) .................... 80
Internal assessments .................... 20
2) Practical: ...........cooeviiiiiiinin, 50

Total : 150 Marks



THEORY

UNIT-I :

Concept of genes.

Mendel's laws of hereditary — Monohybrid — Laws of dominance, law of segregation.
Dihybrid cross — Law of independent assortment. Interactions of genes: , Supplementary
factor, complementary factor, duplicates factor, inhibitory factors, and lethal factors —

dominant and recessive.

UNIT-II :

Linkage - Types of linkage, linkage group, arrangement of linked genes, and significance
of linkage.

Crossing over — Mitotic and meiotic crossing over, Mechanism of crossing over, theories
of crossing over — Darlington’s theory, breakage and exchange theory, and copy choice
theory. Types of crossing over — Single, double and multiple crossing overs. Factors
affecting crossing over, Significance of crossing over.

Multiple alleles. Multiple alleles in relation to eye color in Drosophila.Blood group in man,

Erythroblastosis foetalis

UNIT-111 :

Sex determination: Autosomes and sex chromosomes, Sex determination in animals,
Chromosomal Theory. Genic Balance Theory. Environmentally and hormonally controlled
sex determination, Gynandromorphs.

Genetic disorders; Sickle cell anemia, , Huntington’s chorea. Diabetes mellitus. Non-
disjunction: Turner’s syndrome, Klinefelter’s syndrome, Down’s syndrome.Edwrd's
Syndrome,Biochemical  genetics:;Cystic  fibrosis,  Phenylketonuria,  Albinism,
Alkaptonuria, Goiters, cretinism. Sex linked genetic disorders and their inheritance in man;

Hemophilia and color blindness.



UNIT-IV :

Genetic Screening and parental diagnosis: - Parental, Carrier, Predictive, CVS
(Chorionic Villous Sampling), Amniocentesis, Gene probe and DNA analysis. Genes in
Human Heredity: - Inheritance of eye color. Skin color. Recessive genes and
consanguineous marriages Genetic counseling: - Risk of marriages in affected family. Birth
control measures (male and female). Kinds of twins: - Identical, Fraternal, Siamese twins.

Significance of twins study

UNIT-V :

Ecology: concept and scope:

Abiotic factors:

Water: Properties, water problem in terrestrial and aquatic habitat. Temperature:
Temperature range, Temperature tolerance, Effects of temperature on animals.
Homeotherms, poikilotherms. Dormancy, hibernation, aestivation & diapauses. Light:
Spectral distribution, Biological effects of light on aquatic and terrestrial animals:
Reproduction, Metamorphosis, pigmentation, vision, photo Kkinesis, phototropism,
photoperiodism, migration.

Biotic factors:

Intra specific and interspecific associations, Predation, parasitism, Antagonism. ,

commensalisms, mutualism, competition, (Gauze’s Principle).

UNIT-VI :

Ecosystem: Relationship between habitat and ecological niche - Autotrophic and
heterotrophic producer, consumer - trophic level - energy flow in an ecosystem - food chain
- food web - pyramids - Ecotypes. Homeostasis of ecosystem. Terrestrial ecosystem:
Classification and Biomes, Aquatic ecosystem: Fresh water ecosystem-Lentic and lotic
ecosystem, Marine ecosystem: Characteristics, salinity, temperature - pressure, zonation

and stratification Estuarine ecology: Characteristics types, fauna and their adaptations.



PRACTICAL

Two practical per week of 3 periods duration. Examination shall be of 5 Hrs. duration

and of 50 marks.

A) Genetic experiments:

1. Recording of Mendelian traits in man.

2. Detection of monohybrid and dihybrid cross with the help of plastic beads.

3. Culturing Drosophila using standard methods. Drosophila — male and female
identification, Mutant forms (from pictures)

4. Demonstration of bar bodies.

5. Preparation of human Karyotypes from Xerox pictures.

6. Photo slides for, Turner’s syndrome, Klinefelter’s syndrome, Down’s syndrome

7. Detection of syndrome from chromosome spread picture.

8. Study of following human genetic traits and application of HardyWeinberg Principle to

them — Baldness, length of index and ring Finger, attached and free earlobes, rolling of

tongue, PTC taste. Other notable traits.

B) Ecology

1. Use of pH meter for estimation of pH in soil samples, Use of pH meter for estimation of
pH in water samples

2. Estimation of Dissolved oxygen, salinity, pH, free CO2, carbonates and bicarbonates,
calcium in water samples.

3. Adaptations of aquatic and terrestrial animals based on a study of museum specimens.
Such as rocky, sandy, muddy shore animals, flying and burrowing animals.

4. Study of natural ecosystem and field report of the visit.

5. Field collection methods;

6. Identification of common animals - Soil invertebrate diversity, diversity of birds and
mammals in parks / botanical gardens, threats to local biodiversity.

7. Construction of a food web diagram based on a field visit.

8. Mounting of plankton.

9. Qualitative analysis of fresh water plankton



C) General:-

1. Visit to a National park or sanctuary, and submission of report.

Distribution Of Marks For Practical Examination.

Time: 4hr Marks
1. Ecological: Estimations -/ANalysis. ..........c.coooiiiiiiiiiii e 10
2. Spotting. (2Spot from Sec.A & 3 Spot from Section B of 2 Marks each)....10

3. MICIO Preparation. ... .....c.uieiinii i e e 05
4, GenetiC eXPeriMENT -. ... . e 10
ST O £ T ToTo] o D PPN 05
B. VIV = VOCE. ..o 05
7. Submission of study tOUr rePOIt.........ooviiii i, 05

Total Marks : 50
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