7. Life Sciences

MDC-1: Basics in Life Sciences

Course objectives:

The paper will provide a comprehensive overview of topics in plant science, anthropolegy,
Zoolopxcal Science, and the applications of Lfe science. Shadents will pain knowledee and
understanding of the zeneral feanares of organizms, the principles and practices m these areas,
and the sipmificance of thesa felds in variows contexts.

Leamming outcomes:
By completmz the paper, students will -

1. Leamn the general feanmes of organisms ke bacteria, wvinases, alzae, fmngi

bryophytes, pteridophytes, pymmosperms, and angiesperms; about econonic botany,

disease manazement, breeding metheds, crop domestication, and the role of natomal
mstingtes m plant bresdmg; amd the mmportance of agrionlhure in the mnatiooal

SCONONTY .

Gathﬂmfkmwhdge on the mechanism: of evolufion m mammals, primates, modem

apes, and Iuman evolotion through foszil ewvidence;, explore racial oxer,

classification, and elements in India, alonz with basic concepts in penetics and
berediry.

3. Learn about the principles of aquacolure, freshwater aquacoiure in India and the
Iorth Eastern States, artificial fish breeding, integrated fish farming, and the market
potential of aguark organisms. They will abo study sericulmurs, inchading races,
ecopomic advaoiages, and types of silk produced. as well as the mportance and
bistory of apicultore and bes rearing techniques.

4. Explore biotechoology, inchading its origm, history, scope, and definition. They will
l=arn about genes, genetic enginesring, DIWNA, ENA PCE, molecular markers
clopming, and seguencing. The unit also covers the applications of beoteckmology in
medicine, agTiulure, the emironment, food, and industry.
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THEORY [Total no. of contact classes: 45; Credits: 3]
TUnit 1- Basics of Plant science Mo, of Contact Classes:12

General feanmres of Bactera, Vioses, Algae Funpi Bryophbytes, Preridophytes,
Gyvomosperms  and  Angiosperms; Elemenf: ofeconomic bofamy, inofegrated diseases
manazement, Breeding methods for sslf-pollinated, cross-pollinated and clonally propagated
crops; Crop domestication: Objectivesand accomplishments m plant breeding and the role of
National institutes; Importance of Agriculturs i national econonny.

Unit2:Basics of Anthropology Mo of Contact Classes:10

Basik concepts: mechanizm of evelation of life, Mammal Promate, Modern apes, Man's
place I the anirmal kingdom Fossil evidence of buman evolution: Racial coxeria, Major races,
Bacial clazsification, Racial elements in India; Genetics, Heredxy.



Umitd:Basics in Ecomomic Toology HNo. of Contact Clazszes-13

Aguacilure: Basic principles of aquacoifure; Prospects & Challenzes of Aquacninre in Marth
Eastern States; Diversification of Agoacuiurs Indoced hreeding® larval rearing, intestatedds
compesie Sshfarming, Pear] Culture, Pramn Culhure, Crastacean and Crab Culure, Post
harvest Teckmology, Fish Presenation: principls & practices.

Semiculturs:Origim and history; Baces & classification of silkwomnmeconomic advantages;
scope of sericultore i India; Domesticated and semi domesticated 5ilk worm of NE Indisand
their economic wiabiliy. Culure of 5ik worm  Propagation of foed plants of 5ik worm
Sariculurs as an entreprensarship venrare, Wanmal dve of silk

Apiculmrs: Gensral morphologyd behaviour of boney bes, Impomance and history of Hopey
bee cultare in WE India. Diversity &majer types of economically important bopeybees in WE
India Selection of bes speries for apiculre; Artifirial Bes Bearing (Wewton and Langsirath
box).

Umitd: Apphcations of life sciemce No. of Contact Classes:10

Orizin, history, scope and definifion of biotechnolozy, concept of gens, zene manipulation &
peretic enpinesring Concept of DA, FWA PCE, molecular markers, cloning and
sequencing. Applications of biotechpology in medicine, agricultare, enviroomeent, foed, and
sy
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MDC-2: Life Sciences and Environment

Course objectives:

This paper will provide a conprehensive understanding of eovironmental science, fom the
fondamental principles and composition of different emvironmental compopents te the
application of biotechnology m addressing environmental challenges.

Learning oufcomes:
Upen successfnl completion of the paper, students will-

1. Understand the definition principles, and scope of Envionmental Science;
conprehend the stocture and composition of the atmosphers, hydrosphers,
hthesphers, and biosphere.

Fecognize the inferaction betwesn Earth Man and the envromment, grasp the

concept of sustamable development.

3. Appreciate the importance of environmental education and awarsness and understand

the prnciples of envromnmental ethics.

Gain knowledee of the findamentals of Ervironmental Chemistry.

Be familiar with the biochemical aspects of beavy metals; understand air pollution

and its major regions; chemical reactions; air polhatants; and their effects.

Understand ecology as an inferdisciplmary science, gam knowledge abouat the origin

of life and speciation, and learn about human ecology and settlement.

7. Understand ecosysiem structure and functions; comprehend biogeochemical cycles,
ecological succession, niches, and ecosystem stability.

g, Lzamn about popubtion ecology, inchading characteristics, camving capacity, and

population erowth; umderstand commmnity ecology, inchiding definitions. types, and
mieractions.

9. Understand the zene-enviropment imteraction and the mpact of climate change on
bving beings; conmprehend the concepts of epigenstics, the evelrtion of pathogenic
microbes, and emerging diseases in amimals, phnts, and humans.

10. Learn about the role of biotechmology in pollution contrel, bioremediation,
phytoremediation, bicensrgy, biofuels, and restoration of degraded lamds; and
understand the comversion of waste to wealth and waste treatment using
bintechnolozy

THEORY [Total mo. of contact classes: 45; Credits: 3]
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Unit 1: Fondamentaks of Environmental Sciences Mo, of Conotact Classes: 10

Definition, Principles, and scope of Emvironmental Science; Structure and composition of
atmosphere, hvdrosphers, 1xhosphere, andbiosphere; Interaction between Earth, Man and
Eovironment; Concept of sustainabledsvelopment; Emironmental education and awareness,
Eovironmerta]l echics.



Unit I: Environmental Chemistry No. of Confact Classes: 12

Fundamentals of Environmental Chemistry: Classification of elements, Hydrological cycle,
Concept of DO, BOD andC0D; Inorganic and orgamic components of soils; Biopsochemical
cycles - mitrogen, carbon, phosphorus and salphbur; Bochemicalaspects of heavy metals (T4,
Po, Cr);, PAN, VOO and POP; Axr Pollation: Major regions of atmosphere chemical and
photochemical reactions matmosphersanr pollofants: fhypes, sources, particle size and
chemical nature; Photochemicalsmog. Ozone depletion; effects of ar pollution on lving
arganizms and vegetation: Gresnhouse effect and Globalwarmmg. Water Pollution: sources
and matureef water poliotants, Impacts of water polhution oohydrolsgical and ecosystems.

Unit 3: Ecology and Environment No. of Coofact Clazses: 13

Ecolopy as an inter-disciplmary science; Origin of life and speciation; Human Ecology and
Settlement; Ecosystem Stractare and functions: Struchures - Biotic and Abdoticcomponents.
Functions - Energy flow in ecosystems, epergy flow mwdels food chains and food webs;
Biogeochemical cycles, Ecologiral maccession: niche; Ecosystem stabiley and factors
affecting stabiliry; Ecosvstem services; Biomes concept, classification and distribution.
Charactenstics of differentbiomes- Tundra, Taiza, Grassland, Savanna, Tropical Raim forest;
Population ecology: Characteristics of population, concept of carryingrapacity, population
erowih and repulatsons; population Soctuations; C-:-n::ep:uf r' and k" species; Community
ecology: Defnffion, commumity concepd, types and mferaction -predation, herbivary,
parasitism and allalopathy:

Unit4d: Environmental Biotechnology No. of Copfact Classes: 08

Gene emironment inferactom, mmpact of chmate change on living beings, epigenstics,
evohution of pathopenic microbes, deadly vimses, emerging diseases in animals, plans,

humans; Bistechnology in peliotion cootrol bioremediation, phyvtoremediation bioenergy,
baofuels, restoration of degraded lands, comversion of waste to wealth, waste treatment.
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MDC-3: Bioresources and Traditional Knowledge

Comrse objectives:

This paper willprovide a comprehensive understandine of biediversity, conservation
practices, bioresources, and traditional koowledsze, emphasizing thedr sienmificance and
applications m varkous Selds.

Learming ontcomes:
Upon successfnl completion of the paper, shadents will:

I. Understand the concept, scope, aod lws of biodiversity, identify biodiversiy

hotspotz; and understand the chssification of species basad on their conservation

status.

Pecopnize the drect and mdirect uses of bindiversiy.

Undersiand the role of Bemote Sensing and GI5 in béodversity stodies, the Wildlits

Protection Act, and the sigmificance of biosphere resstves, mational parks, wildlife

sancfuanss, wetlinds, Famsar S¥es, and mangroves; identifly infernational imif iviives

for biodiversity consemation, mchiding the IUCH and CoP.

4. Eecopnize the role of bistechnolozy in biodiversiy comseration, incloding global

envirommental fcilities, bipsafsty kvels, and cryopreservation.

Understand the ootitional vabae of food supplements from plants, endenyic fshes,

crustaceans, molhascs, repiles, and social msects; the rele of fearmented food and

beverage: io raditional knowladee

&. Faecopnize traditional conservation practices related to plants and pet anirals, the roke
of madifional knowledze i boprospecting and the izues of biopiracy.

THEDRY [Total oo. of contact classes: 45; Credits: 3]
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Umit 1: Biodiversity HNio. of Cootact Classes- 15

Concept and scope; Laws of héodiversity, béodiversity botspots, biodiversity classification
(rare, threatened, wninerable, endamgered crifically emiang&re-i flagship and keystone
species), Levels of hdodhversity— orgamisational I:gEIlE-I:I.E species amd ecosystem), mnl
{alpha, beta, and pamma); Biodiversity of northeast India; Vahiing biodiversity - direct- and
indirect use values; Role of Remote Semcing and Geographical Information Svitem o
biodiversity studies.

TUmit ¥: Conservation Practices Mo. of Contact Classes-10

Infermatiomal inFisives for bisdiversiy conseryation (mckoding TUCH, Col), Jo-sify and Ex-
sim comservation Biological Diversity Act, MNatiopal Bisdiversity Action Planfa brief
sunmmary), wildlife prodection act, biosphere ressrves, natsonal parks, wildlife sancruaries,
weilands and Famsar Sites, Mangroves; mle of biotechnology in bisdiversiy conservation
(zkobal environment facilities, biosafsty bvels, cryopreservation).



Unmit 3: Bioresources Mo of Contact Classes: 12

Distribution, parts used and method of use, mitritive vahae — Food supplements [plants: Bara
rice, Bamboo shoot, Diplezium erculennm (Dhekia sak), Houthgmia cordara (Manmdar);
Endemir fishes (carps, minnows, shads, barbs, mumels, eels, catfishes, perches, trowts),
crostaceans, mollscs, reptiles (snakes and lizards), social imsects (bees, wasps, amis]).
Sources of beverages (Apong, Judima, Fumai Suolai), Fibers (Corchorur eliforins — Moma
paat), Timbers (Holong — Dipterocarpus refusus, Bombar cerba), non-timber forest products
(bamboos, canes, rattan, wild medicmal plants, wild frasts, lesser-known frafs, ferns, aves,
roots, copes, seeds, wild heney, pushrooms), sacred groves, large ponds and bkes.

Unit 4: Tradiional Enowledze No. of Contact Classes 08

Cuisine diversity, food ethoozoology, etbmobetany, ethnomedicime, food processing and
preservation techniques, fermented food and beverages, conventional animal hrshandry, midlk
and milk produocts, poods produced from amimals; Rolk of oadidonal knowledge in
bwprospecting Biopmacy; Tradiional Enowledge Digmal Library (TEDL) - concept and
imporance. [TE m Bisdiversity consarvation, ITE & harvesting of Aguatic Resources.
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