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BOT/DSC/T/200 Title of Papel
1. Total Credits: 2.
[ixamination Paper Code SACO30120(

1earning Objectives of the COnESe

Previdophytes

and Marsilea

neov e " . "
i, provide o thorough knowledge of general characiers and classification of Bryophytes and

Deseribe Vegetative structure and Life eycle of Marchantia, Anthoceros and Funaria.

Major (Core) Miandatory DSC-5

« DIVERSITY OF CRYPTOGAMS 11
Total Contact Hours: 30.

137 Maximum Marks-50 (CIA-20. SEI-30)

il
HE A“‘vl“”“?k"‘ml“?dz;e about general characters and elassification of Pteridophytes.
v, Describe the Vepetative structure and Life eyele of Psilotum, Lycopodium, Equisctum
L

e e e At i e

Course ontcomes (CO8)
Afier the successful completion of the modu:

peneral characters

i) Gain knowledge about diversity among

Understand the Classification of bryopliytes and pteridop!

le, the leainer will be able to
the bryophytes and pteridophytes with their

hytes based on their structure.

Reference Books:-

1. Bendre and Kumar, (2008)
2. Bendre, A M. and Kumar A (2003
. publications, Meerut.

3. Pandey, B. P. (2014).1\40(!6;‘:1 Pra
New Delhi.

purchif, $. D., Kundra. G.
Publishing House, DurgaNursery

4, K.and S

Practical

ctical Botany Vol.1.S.Chand and Company {td. Ramnagar.

oad. Udaipur, Rajasthan.

Vashishta, P. C. {1 ??,,7.):;.Y?E%E’}i_‘?*?f,,fii'_}i!zfﬁ.‘éﬁ_*!

ii)
reproduction and life cycles
i) Evaluate the ceological, cthnic. and ccanamie yalue of bryophytes and pieridophytes.
Module | “fopic ‘actual content of the TR B S T~
No o " Hours
] Bryophytes o 106
1. General characters of bryophiytes, ¢lassification as per G. M. Smith
1. Teology and ceonom i importance of bryophytes
3, Syslematic position. Geearrence, thallus structure (external and internal},
4, 'mprbduci?tmwt;gfz,iaﬁve;,fﬁ;e;mé‘i, and sexual {excluding developmental
S1Ages) ;
5. v.(fir:apiﬁc;,iifboyclefmd alternation of generations of the following types:
a) A a‘(;gg{gg(;(gj)jz{nlhawras,a.c Fynaria
I Pleridophytes | 10
1. General ‘characters of Peridophytes, classification as per G. M. Smith
4, Eeology and aconoinic importanceof Pteridophytes: i
3, Systemalic posiion. oceurrence. Morphology. anatomy and
:m;,,;(,dmgyf SLEACHIE of fallowing types: ‘
y Psifonn | 02). b faveopodinn (12):) st (02). d) Marsited._ I SR
Mﬂlw i Adﬂpmmms()i Biyophylcs 10 tand habit. 10
2. Heterospory arid seed habit \
3. Stelar evolution: '
4, Telometheory, """ x

Volume land 2 Rastogi PublicationMeerut 2008
§, Manual of Practical Botany Vol 1L Rastogi

inghvi, A. (2013). Praciical Botany (part 1) Apex

15. 8. Chand_& Company Lid., Ram Nagal - ___

7
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.\'lmm ((f()l'c] l\’hm(l"ul(ug\ DSC-6 ' ‘ |
BOT/DSC/T/201 Title of Paper: PLANT ECOLOGY
Total Credits: 2. Total Contact Hours: 30.
Examination Paper Code SAC03012013T  Maximum Marks-50 (CIA-20 , SEE-30)

Learning Objectives of the course
& Examine {!16 fundamental principles governing, plant-environiment interactions
ACTOss various ecosystoms
il. Ax}a!(yzebqupal and temporal patterns of plant distribution asid abundancé in
: relation to biotic and abiotic factors ,
ii.  Evaluate plant physiological responses to environmental stressors and climate:

change

iv. Ap;;iy (_scologicai;.théoriefﬁ to plant gompmunity structure, swecession, and
dynamics: ; '

V. Develop:skills in experimental design and data analysis iehiads speeificto plant

ceological research

Course outeomes (COs): s it ’

After the succeessful completion of the muodiles the learacr will bc.‘,zx‘_blc;'m,.

i. Interpret complex ecoldgical datasets to explaif pla_ht:distribt‘i’t}‘um ‘pa"ttems 4¢ross’
different spatial scales. ; ; ' ' .
SN Assess how plant finetional trais influcnce comm un”i;y_‘msstémb.l.y,,,;ecpsystem

processes, and cvolutionary-adaptations (
iii. Design field-based research-protocols: to investigate plant-environment
relationships _ X s
iv.  Critically evaluate primary literature i plant ecology and synthesize curtent
understanding of major ecological concepts ' '

v, Predict potential impacts of global ‘,(‘:nvir"tjn'meﬁt'ai cﬁangmnp!antj;:c,smm't_m'it‘res,
and ecosysten functions., , L s Enesl ,
Module | Topic 7actual content of tie syllabus i, e DR : Contact
No o : ; . - ; L Hours
| " Plunt and environment: - - 10

Climatic factors —a) Light asgan eealogical factof, global radintion and
photosynthetically active radiation’

Temperature as an ceological factor 3

Water as an ccological factory physicochemical properties of water.

Ldaphit factor - P, - .

Soil formation 3ol profile. phyxiccchgmiuﬂ properties of soil, major
soil types of India, s0il crosion and s6il conservation

I Response of plants fo waler . | N
Morphological, physiological and anatomical respottse of plants to water —

hydrophytes, xerophytes, halophytes and epiphyles

Phytogeography: ) . Sy
Biogeographical regions of [ndia, vegetation types of India

. Community ecolopy: L T
Community characterigtics -frequency, density, life forms,biological spectrum

Ecosystenn o ; s
structure ~biotie and  abiotic components, food chain, food web,
ecological pyraimids, energy flow, biogeochemical cycles-nitogen

and phosphorus.

Page 11 of 45
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Major (Core) Mandatory DSC
BOTIDSCIV26 Tide of Paper: DIVERSITY OF CRYPTOGAMS ~I1
Total Credits: 2, Total Contact Hours: 60
Examination Paper Codge SACO3012263P. Maximum Marks-50 (C1A-20 , SELE-30)

Learning Objectives of the conrve
i, Yo pravide practical expestive in identifying and classifying cryptogamic specimens such
25 bryophytes, previdophiytes, and their alfies,
" T'o gain proficiency witly making and swudying microseopie stides of eryptogamic
struciures, '
il Yo Banifiarion pupils with the morphologieal and anatomical characteristics of several
CTYPOYAmIe yroupings,
v, VYo provide students the necessary laboratory tethnigues for collecting, preserving, and
e SOCUMENLinY, erypropamic spegimens,
Course outemnes (COs )2 :
7 Idenmtify members of bryophyles and pteridophyies using morphological and anatomical
characleristics,
ii. Demonstrate proficiency in prepuring temporary and permanent slides of eryptogamic
srpeIres, '
5L Compare reproductive siructures of. different cryptoganiic groups and explain their
evolutionary significance. ‘ '
. Analyze and interpret the fife eyeles of representative cryptogamic species: , p
v, Document and maintain the record of eryptogamic diversity through field collection and
luboratory observations, ‘ :

Expt. Title of Experiment ) ‘ T ‘Contact
No ’ Hours
10 cach

Practical through temporary mounting, permanent slides. charts modols, phatograplyand
{2udio visuals zids. '

0| Btudy extemal featares of Gumetophyte and sporophyte, Anatomy o [ Muréhantia dsing
fresh or priserved specimens ; .

2 Study external features of Ganietophyie and spotophyte, Anatom y of Anthpeeros using,
fresh or preserved specimens

3 | Study external features of Gametophyle-and sporophyte, Anatomy of Frameria using fresh
or preseryed specimens ‘

4 Study of the sporophytic structures of the following genera by preparation of temiporary
L and permdnent slides: Psilotun

5 Study of the sporophytic structutes of the following genera by preparation of temporary
: and permanent slides: Lycopodiyns

5 Study of the sporophytic structures of the following genera by preparation of temporary
and permanent glides: Equiselun_ .

6 T Stady of the sporophytic siructures of the following penera by prepatation olemporary

o and permanent slides: Marsilea St D 1 -

Page 13 of 45
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Major (Core) Mandatory DSC-8
BOT/DSCP227 Title of Paper: Plant Ecology
Total Credits: 2. Total Contact Hours: 60
Examination Paper Code SAC03012273P. Maximum Marks-50 (CIA-20 . SEE-30)

Lcarnmu Objectives of the coprse

I Demonstate field techniques for measuring plant community composition using
quadrat sampling, transects, and point-intercept methods.
it Apply ecological statistical analyses to quantify species diversity, abundance, and

distribution patterns within plant communities.
iil.  Conduct experiments investigating plunz physiological responses to environmental
variables such as light intensity, soil moisture, and nutrient availability.
iv, Interpret plant-environment interactions through analysis of adaptive morphological
and physiological traits,
Y. Design and execute an independerit figld-based research project addressing a specific
ecological question about plant conimunities:
Course outcomes (COs):
i, Students will be able to cotlect, analyze. and interpret quantitative data on plant
community structure and diversity using appropriate ecological metrics.
i, Students will gain proficiency in identitying fokal fora dod undesstanding their eealogical roles
within different ccosystem types.
iii: Students will develop technical skills in using field and laboratory equipment essential for plant
ecological rescarch (e.g.. PAR sensors, soil moisture probes, spectrophotometers). .
iv. Students will effectively communicate scientific fmdmgs through formal Iab reports, dala
visualization, and presentations that adhere to ccological research standards.
v. Students will evaluate how.anthropogenic factors influence plant communitics and apply
ecological principles to conservation and restoration planning.

Expt. | Title of Experiment ~ [ Contact Hours 10 each
No Practical through temporary mounting, permanent slides, chmts models, photograph and
audio visuals aids. i
{ ) | Study of morphological and anatomical adaptations. in hydrophytes ~ Hyelrill.
- Eichhornic, Typha and Nvmplaea .

«"’\ “,_.___u_f‘l"d*’ of mmplm ogical jud ¢ ‘nmmmiml ddamalmns i nerophstes Z_r)(*.».\_c'( fan, Castieirine.
\' 3 "l\‘lJ\woi mmi;ﬂmlnusc il adupmtmns in hulnplulu Pnunmuuphq Sl rools
4 %t(ndv of mmplm)mmﬂ and anatomical adaptations in cpiphytes: 4
5 Study ol vegetation by quadral method s
6 Determination of watu'uhgl_chng capacity of different soils , -
7 Study of meteorological inslruments -Rain gauge, Hygrometer, Barometer
8 .F}-Lul‘e.i‘r‘nuwllon ol percent leal area injury of different infected leal’ sanxples N
9 Ts imation of’_s: muy of le’ucm water samples

10 Determination of pH ol di flerent soils by plY pupers/universal indicator/p ete,

Page 14 ol 45
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/ SUB/GE/OE200: Title of Pa per: FUNDAMENTALS OF SOIL SCIENCE ,
Total Credits: 02 Total Contact Hours : 30 Hrs. ———.

Examination Paper Code SCC03012003T Max Marks-50 (CIA-20 , SEE-30)
Learning Objectives of the Course:
i Understand the fundamental coneepts ol soil formation and development

i [dentify and describe physical and chethical properties of soil
fii. Comprehend soil classification systems and their applications

i, Amalyze basic soil fertility concepls and nutrieint management principles AN
Course Oufcomes (COs) ¢ ,
After completion of the course, stidents will be able to

i, Explain the processes of soil lormation and development

ii. Evaluate physical and chemical properties of soils

iii. Interpret basic soil clagsificalion systems.

'uv Assess soil fertility statug and nutrient requirements

.

Vi
@ { A> v. Apply soil science pnnmples in agricultural and environmental contexts,
Modul . b T v : Contact
otlulehio Popics / dctual contentsiof the syllabus Blusis
. , 5

Module -1 | Unit I: Basics of Soil Science

i. Definition, composition of*soxl&'n'mmal matter, organic
matier, water, and air), and’ 1mpm‘mmc. of soil ] ,

2, Soil tonﬁam:m Weathering processes (physical. chimical, ‘ )
biologicalyand factors of 301l f()mmhon. Functions of soil i ~
cebsystems:

3. Soil profile and Sail horizons and their characteristics.
Physical properties of soil: Texte. smmum. dcnmly,
porosity, color, tcmpumme and consistency

5. Soil water; Forms, retention, movement, and moisture

constants,

Modube -1 | UNI'T 11z Unit FT: Soil Chemistry and Bit)logyj

Soil reaction: pl, bulfering, and its role in soil k.rllhty
Soil colloids: Types, properties, and significance in nutrient

!\)

refention . .
Soil taxonomy . Major soil orders , Soil survey tcchnlqucs‘

Soil mapping and interpretation
“ation exchange capacity (CEC) and anion L\clmm,c capicity

(Al.( )
Soil organic matwr: Composition. Llucnmposilion‘. and its

impact on soil propuerics
Soil microbiology: Types of microorganisms, lhcn role in

0.
decompaosition, nitrogen i ixation, and soil health,
i ¢ [

Module-111" | Unit TI1:.Soil Fertility, Conservation, and Management | 10

1, Bssemal plant nutrients: Muacronutrients and micronutrients,

4 .
Page 15 of 45
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Roference Books

thetr rales, and detivlenes sy mpants

' L Sail fertility and productivity: Faetors affeeting soll lerthity

3 Soil amendments: Lime, gypsum, and organic manures

A Soll degradation: Causes and types (erosion, salinlzution,
acidifention, ete,)

5. Soil conservaton technigues: Conltour Tarming, (rracing,
mulehing, and integeated soil fertflity management

o Sustuinable soll management peactices, $oil health and quality
indleators

......

04 0 . i A WAL 8 L 0 A

I, Breacly, N.C,and Weil, R, (Latest Eliton), The Nature ael Propertica of Solls, Pearson

Education.

Boul, S.W.. Hole, F.Do & MeCracken, R, (200 1. Soil Cenesis coned CClassifical
Das K. (Latest Bition), Tntoduetory Soil Seienee, Kalyant Publishers.
Dubey §.K- A teatbook ol leulogy. Dontinent Publishers and Distributors, New Delhi
Foth, HLD, (Latest Fdition), Fundimnentals o Soll Science. John Wiley & Sons.
Hudson. N. (Latest Edition). Soil Conservation, B°1" Batsford Limited.
lndian Sociely of Soil Selence (1§84) (2002).. Fundamentals of Soll Selence. New T delhi,

Miller, RW., & Donahiue, R0 (1995), Sodls: An Introduction ta Solls and Plamt Growth, Prentice

Hall.

9. Piper C.8., Srish Book Distributors, New Defhi

10, Tan, K.H. (Latest Edition), Principles of Soil Chemistry. GRC Press,

J 1. White, R.E. (Latest Edlition). Principles mnd Practice of Soil Seience, Blackwell Seicnee,

12. Tisdale, S.L., Nelson, Wb, Beaton, JDi, & Havlin, J.L. (1993). Soil Fertility and Fertilizers.
Macmillan, :

13. Tundon H.L.S. -Fundamentals of Soil Seience. Published by Indian Saciety of Soil Science, New
Delhi,

14. Biswas T.D. and Mukherjee 8.K. - A Textbook of Soil Seivnce. Published by Tata MceGraw Hill
Education

15, Dr. Das [.K. - Soil Science: An Introduction, Published by Kalyani Publishers

16. Sharma V.K. - Fundamentals of Soil, Published by Kalyani Publishers

17, Negi 8.8, + Soil Fertility nnd Nutricny Mariagemeti, Published by Ostord & [BH Pubfishing

jemt, Wiley.,

S"I\JQU)L-’_J}-)

Reliable Websites and Online Resources; 2
1. Indian Socicly of Soil S¢ience (18SS) ~ hitpi/www.Isss-indin.org
2. Indian Council oF Agricultural Reseurel (ICAR) - hitps: BITWAIL)
3. National Burcau of Soil Survey and Land Use Planning - itps:i/Awwganbsship.in
4, Indian Agricaltural Rescarch Institule (IARD) ~ hups/waw iariresin ‘
5. State Agricultural Universities' websites (various stales) '

6. USDA Natural Resources Conservation Seivice Solls Website (Snils‘usda,gov)'- Comprehensive
resource with soil surveys and educational materials, ‘

7. Food and Agriculture Organization Soils Portal (fao.org/soils-portal) - Global perspective on soils
wilh extensive resources.

8. Soil Science Society of America (soils.org) - Professionel organization with educational resources.

9. Luropean Soil Dat Centre (esdacjre.ce.europa.ew) - Excellent source for soil data and research

10. International Soil Reference and Information Centre (isvic.org) - World Sail Information database

Page 16 of 45
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Learning Objectives of the Course:

BOT/MN/201 Title of Paper: ORGANIC FARMING

Total Credits : 02 Total Contact Hours : 30 Hrs
Examination Paper Code SCCO3012013T  Max. Marks-50 (CTA=20 and SEE-30)

i 10 provide knowledge about basic coneepts and prihcipi"cs related to organic farming.

it }_o study the scope, applications and needs of argaiic fanming. i o

iii. To develop concepts of conventional farming und organic farming.

iv. \To help students understand various organic farming prﬂ’éﬁ@cs in the national and.
international level. | | .

Course Qutcomes { COs) : >
Afier completion of the course, students will be able to

ations of organic: farming; such as fair,.

i The course will address the ethical implic
trade practices, socil 'rcsponsi’bilityﬁ,and\_c;,o‘mm‘tmit§f~-‘ip_i?0{vcmcf1t,
ii. Gain information about the impact of organic farmingand ndigenous practices on-
environment. ‘ g R
erstanding consumer

Students will learn about marketing organic products, und

ik
demand. and the economic aspects-of organic farming: _
iv. Sudents will gain @ thoraugh vadorstanding o1 the principles and ph
pehind organic farming. ineluding the importance of sustin whility, Dbiodiversity.
and ccological balance. _ o
V. Learncrs will explore the significance of soil healtli in vg‘r‘ganijcﬁlfa‘rmg{;lg\;{a‘hf_d“s{zj{ fous;
methods 1o enhance soil fertility (hrotigh composting cover ‘cropping, and:croy
rotation. ’ e i LR B
Confent _ T iectures:{1 Hr)

module No.
ol . oy S
Organic Farming Hatroduction

a) Delinition, History, Coneept, Need (02)

b) Principles. Aims and Objectives (02).

¢) Various Organic Farming Models (02) 5

d) Organic Farming — Components (02)

¢) Characteristics of Good Organic Farmer, (02)

fy Conventional vs Organic Farming (02)

g) Orpanic Farming- Advantages and Disadvantages .

h) Organic farming in World (01)

I, R Organic farming in India (01) ,
Nutrient Management in Organic Farming |

a) Nutrient Management in Qrganic IFarming: Concepl

b) Organic Manures. Farm Yard Manure .

¢) Compost Process, Phases, Requirements,

d) Microorganisms in composting

¢) Various Methods of Composting

D Yermicomposting Technology.

g) Mulching.

hy Green Manures .

i)y Bio fertilizers

¢

e e A
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Examination Paper

LB ‘GF/OFE200T: Title of Paper: FRE

2
—
EC = . oy £ 4 PR -
Tatzl Trediy - 072 Terzl Conraet Honrs 230 ¥
e p P e
» Code STHCEI8 1 T¥ST Masimam Yarks 20 (05
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Module -1

At

?re-;;msc'saﬁei opeT2EeEE
a. Sekxtios and _;,zfﬁ%
5. Waskingaz 2z
¢. zﬁ.n' hiaz 2{»-’1"5
d

-~ % ——
3. (}uaz \, p?x“ i;:.::s
ad

_Swrag crmdk

Module -I1

U\'!T il . PRESERVATION ME
1. Traditional {)I‘ES&.F:Z'K;B methods
a. Drying and dehydration
b. Sugar-based ;r—«.rmucmw n, jelly
. Salt-hased preservelion

narmelade)

2. .\fiodern preservation technigues
a. Hezt processiag & pask curization

-
b. Cold preservation 1 ‘EF&“.—;J-I'..—Y. end fres

¢. Chemical presery 0%,

AT

s

3. Pac}-:aoma and storage )

a. Tupes of packaging mgzzrials
b Stora

oo requirernanis.

c. Q:;zl% v contra) durmg SoFagd

.y
‘i.
t
Eey
Ay
A
%
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Module-11l | POST HARVEST TI:CHNOLOGY & ENTREPRENEURSHIP IN

Reference Books

1.

!\)

B

8.

9,

FRUIT

a. Maturity- Factors responsible for maturity & ripening methods

used for delaying ripening.

b. larvesi- Time of harvest, harvesting and handling of harvested | 10

Fruits

¢. Small-scale fruit prescrvation - Types of storage of fruits Fruit

preservation iechnelogy.

d. Markeling- grading, packlng & iransportation. Ways of
increasing the market value and shelf life of fruits..
Horticultural business. management and Entreprencurship
development Honiculture as a business definition and nature.
organization, planning and operation of fruit business.

(]

Srivastava, R.P. and Kumar. 8. {2022}, Fruit and Vegelable Preservation: Principles and
Practices. International Book Disiributing Co. , . ,
Fetiows, P.J. (2021). Food Processing Technology: Principles and Practice." Woodhead
Pubiishing.

Joshi, V.K. (2019). indigenous Fermenied Foods of South Asia.CRC Press.

Dauthy, M.E. {2018). Fruit and Vegetable Processing. FAO Agricultural Services
Bulletin.

Sharma, S.K. (2020). Food Processing and Preservation. New india Publishing Agency.
Girghari Lal. G.S.Siddappa.& G.L.Tandon, Prescrvation of Fruits and Vegetables:, Indian.
Councii of Agricultural Research.

Verma, L. R.. & Joshi, V. K. (2020). "Indigencus Technologies of Fruit Processing in
India.” Sciemific Publishers India.
Mathur. P.3_. & Srivastava. H.C."Handbook of Indizgenous Methods of Fruit and
Vegelable Preservation” (206125 Publisher:-CFTRI Press
L.R. Verma & V.K. Joshi ""Fruit and Vegétable Preservation: Principles and.
Practices’ CBS Publishers & Distributors

10. L. R. Verma & V. K. Joshi, "Postharvest Technology of Fruits and Vegetables' Indus

Publishing.

i 1. Chakraverty, Mujumdar, Vijaya Raghavan Handbook of Postharvest Technology:

Cereals, Fruits, Vegetables, Tea, and Spices” Publisher: CRC Press

. ) Page 20 of 45
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BOT/VSTr172e8 Title of Paper: MUSHROOM CULTIVATION
-— - — i
Total Crediis: #1 Total Contact Hours : IS Hrs !
Examination Paper Code SEC391233T Maximem Marks-30 (CIA-20 2nd SEE-30)
Learning Objeciives of the Conrse: . %
i To make student eware aSou! the mishroors 2o iag ohniguss. i
il Appreciztion of medizinal and |

fii. Economic imporianse o mush

muskhreom celiivation :

Course Outcomes { COs; -

After completion of the course, ssedens will beable o — - 4
i ldentify various types znd catzgories of mushrooms. {
. Demaonstrate 57 ; {
i Yalyr the ecoon
. Device new ¥ @ prodovtha _

- —— ¥ : e e
s No. Topics . actwal conents of the syilzbas : &.:'{;:;? ’
inToducion, history. Nouficnal and medicimal valse of odibie ] ]
mashrooms: Poisencus musimooms. Types of odible mushrooms -
! ovzilzhle in indiz - Vohwriells volvecsa, Plerons citriopiess, e
HAgaricus bisporis. B i
Cultivation Iechnolozy - Infrasrucnes: subst
Polythene bzz sica ookl
stove. sieves. cubune rach mushroom mmB H
sprayer, way. small polythezebag. i
it Pure cubure: Medivm, serilization prepassiion of sp=wmm i 65
rultislication. Mushroom bed preparation - paddy siraw, sug=roane H
tosh. maize stow, banosz keeves. Facors afiacting the mushroom |
bed prepzraticn - Lowr cost technoiogy, Composting schasiogy
nushroom production. j
Storese and aulrition: Skeri-ionn storasc (Refmgerainn - op ko =
hoursy. 1.dnz iemm Storeze {canning. pickels. papads). drying. slomege i
in szl solutions. N ins - zmine zcids, mineral clomenis | .
i1 = fiore content - Vilzmins, a3
prepared from mushroom.
Cost beniefis ratio - Markeiiag in Indiz and abroed, Expost Value.
Reference Bosks: - i
1. Swizmipathan M. {1593} Food znd Nuritoa. Bemgalumu The Bangeicre v
i
Printing and Publishing Co. Lid. - ]

2. Tewari, Pankaj Kancor S. C. {1988; Mushroom Cultivation. New Delhi: |
Miual Publication
3. Biswas. Subrma, Datte, M. heachan SO V(2082 Mushmoams: A Maneal for E

Cultivation New Deihic PHE | eamning Private Limited,

4. Tripathi, D. P. (20037 Mushreon Celtivation. Now Delhi: Oxford & 1BH

atame

1
]
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Publishing Co. PyL. Lid.
5. Kannaivan, S, & Ramasamy, K, (1980) A Handbook of Fdible Mushrooms
New Delhiz Today & Tomorrow Printers & Publishers 1980.

N —————
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BOT/VSC/P226: Title of I,’aper:mﬁs}tmmm CULTIVATION
Total Credits : 01 Total Contact Hours : 30 Hrs
Fixamination Paper Code SECO3012263P7.  Maximum WMarks-50 (CI1A-20 and SEE-30)

15 A
i i IR

Learning Objectives of the Course:

i, Introduce students to the fundamentals of mushroom cyltivation.
ii. Provide hands-on training in mushroom culfivation techniques,
iii. Develop skillsin identifying edible and rion-edible mushrooms .
iv. Gxplorethe economic and natritional significance of mushrooms.
v. Encourage sustaindble and cco-fricadly mushroom production
Course Outcomes ( COs) 2 ' .
Aﬁcr'c()‘m'picﬂfon*o’l’rt'h"e course, Students will be able o

i. Gain practical knowledge of mushroom cuftivation techniques .

ii, Develop skills in spawn production and fnaintenance.

iii. Differentiate betwoen edible, poisonous, and rhedicinal mushrooms.
iv. Understand the commercialand entreprencurial aspects of mushroom farming

v. Contribute to sustainable agriculture by utilizing organic waste for mushroom cultivaticn. i

Experiment | Title of Experiment (05 hours cach)
o Mushroom Cultivation, Laboratory requirements and layout.
Visit to relevant farm or Instituté

P Mushroom morphology- .. 5. of Basidiccarp, (Button Mushroom) Section through
I | Gills and Mounting of Spores, E iy
3 Preparation af Culiare Medium P
SO “Preparation af Spawn for Oyster Mushroom.

5 Cultivation of Oyster Mushroom o il r

b Mushroom preservation Techniques

#
L]

Page 22 of 45

(¥ Scanned with OKEN Scanner



4
et e e 2

BOTVSC/T201 Title of Paper: BIOMASS MANAGEMENT

Total Credits © 01 Total Contact Hours : 15 Hrs
m Marks-50 (C1A-20 and SEE-30)

Fxamination Paper Code SEC030120137T Maximu

Learning Objectives of the Course:

1. Biomass resources. Type of biomass and its pecalcitrant ,
ii. Biomass sample preparation, methods of pre-treatments and characterization
iii.  Analyzing the biochentical and ult imale propertics of biomass
QAR ; i ’

iv.  Methods of biomass managenient and energy Conversion process. e 28

Course Outcomes { COs) ¢

Afier completion of the COL{;‘S(‘{,.StudﬂntS’Wil!’bi’;}ﬂl’ﬂé{l‘d o m
i. Develop knowledgé in 'pmp‘crliészﬂt‘-lﬁi(ﬁh:ﬁ:’ﬁs a"ﬁd‘ul‘)érg}"rctiﬁ'vVCifiiCm{'QFEIQCSS“» . '
ii. To be able 1o understand and perforin the: jous charactiriza jifOﬁ-lCCh'ﬁq‘r"‘ﬂs*‘,’f? “!G?S’:.
o fii.  To be able to 'idcmi,f'y-avanab’ic,ﬁqn-cbr;;uemiqaa;,;(;rgn‘éwablqﬂ’)?c,‘nef‘gy'fréswi'@ﬁ and |
(‘ L technigues o uti‘lize*thqmvci;'!‘cctyiveiy, FR n a :
7 iv. _ The students will be able 0 sct up bion onversatiofiplant: ..

Moduic No. Tapics / actual contents of the syllabus

Biomass & Biomass management:

| Biomass availability, Charactéristics of Bitinass o organic:
wastes, Energy Plantation. Waste Biomass /O0rg aic utilization

“Technology options. Potential, Process ‘and fechinologies, |

[ characteristics of Briquettes-and theiruse. S
2 litroduction to biomass management; ‘biomass Tesouree;

assessment mfmﬂgement'at’e‘(:jhﬁ'ifqu‘c;fé]sﬁpp!y' ¢chains ete.
3, Bailing-classification, u fésidie management for surface:
wiuleh-and soil incorporation ok
) A Preparation and storage of Stlage as animal feed: ‘ 1 e
URTT TLPROCESSING OF BIOMASS FOR MANAGEMENT: |
1. DPricessing of paddy ::tifa,_ﬂ'\;'; dinsification= IL«f._\figﬁtis_'i(x,n: pm’év @
pellets, mills and cubers eic. &
2. Paddy Straw choppers and spicaders as anzattachment (08
combine Harvester, :

I 3, Mulch seeder, Paddy Straw 'Cf-;‘,hcfppgir»cum-l/;;_’:o'}id/‘é;-‘,.;Bg‘um- for 08
colleetion of straw; ' e , 05

4, Processing of straw/ fodder‘for animal usc; Agricultural and
norticultural use, Cushioni ng{m'a'tcri'ai'f’qr.l'("‘m'its‘ and
vegetables, *
5 Mulching and Composting, Paper and cardboard
manufacturing, Straw as a fuel.
BIOMASS CONVERSION TECXHNOLOGIES

A. Thermochemical conversion
[, Combustion systems iand applications
i 3. Gasilication process and technologics s
3. Pyrolysis methods and products P

5 I
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BOT/VSC/P227: Title of Paper: lll()l\flr\sﬂ.‘;“ MANAGEMENT
Total Credits ¢ 01 Total Contaet Hours ¢ 30 Hus
Examination Paper Code SECO3012273P, Maximum Marks-80 (CI1A-20 and SEL-30)

Learning Objectives of the Course:
»

i, To understand the congept of biomass and its significance in sustainable resouree

managemaent.

To study different sources of biomass inoluding agricultural, industrial, and urban waste.

biogas production,

i To leam various biomass conversion techniques such as composting,

and biofuel generation. !
iv. Toanalya the inpact o bivmass Wilizdtion on cavironme

production.

P
— -

atal sustainability and energy

R

Course Quteomes ( €0s) : :
After completion'of the course, students will beable to

i, Gain knowledgeabott biomass resources anidl their role in energy produetion and waste

' manageiment.
ii. Demonsteate pr.qﬁcienCyfiubiomass conyersion t

briquetting, and biogas production. o _ _
iii. Analyze the environmental benefits and challenges associated with biomass utilization.
iv. Apply scientific principles to design and implement biomass management projects for

sustainable development.

echniques like big-composting,

Expt. no Title of Experiment Contact hours
| Tamilarization with ilierent st anagement teehnigues | N ;
2 '-Unnf'zn_"m“ and offslarm uses ol strw . ‘ o 04 "
3 Colicction. Toading and transport equipment forunbruised: 04
foose straw Cq :
4 Briquetting machine and preparation of briguicttes: 04
5 Straw baler and making of bales in the field o 04
6 Straw/ fodder chopping machines ro 04
™) 7 | Straw/mulching & incorporating machinery 04
4 8 | Machinery requirement for baling forage cro'p;si for silage 04
4
»
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Wijor (Gt Manditory DG

BOTDNCTENSD TG of Pigiers GYMNORIIMY AN AT IOV piY

Totnt Credite 1 02 Tatal Contaet ez ¢ 30 7

Lixamtiation Paper Codo SACOI01 25041 Wl ik 50 (€

Learnlog Objectiven of (e Comyi
b F'o provide students with uruﬂptvlmm/w«; fihtle
morphology. astommy, and fepdueive hiwlogy.

il o explorg this evalutlonry relationghipes betvrsen PEE 4
cuntutionary finil et et Jrmer e

o, hghliphtlng Ot clgnificance o6 dt
Righer plants,
W, 1o dnteduce students o the principles and fipphi
fomsl | plant Identteation, presetvition fechnioue
‘ reconitretion.
o To develop ertienl inking aleifle
plant groups, with specli! ciiplsts o Crymaospers.
v, Vo wquip studests with pranctlonl skl n spee
documentatlon of Clymnospertn ixa and fosall p

PR 2 d i A b

“Conrse Outeomen ( COx) ¢
Afer completion af e ¢ours, stdents will be able o

Lo dentifly and classify major Gymnpaperon proups bssed ont (heir distite

anatomlcal, and roprodugtive Ttured
I, Explain the ovalutionary sipnlficance of Ciymntss
relntionships with other plant grov)r
M Analyze and deseribe (omil plant spe
relitipg thent to extint laxa,
. Apply paleobotunical pringlplis (o ree
fhrough peological thne.
v, Demanstrale proliciency in labos
plant studics, fneluding, prajravation, pres

sttt post environme

l

s A B 15 TR L

Toysies / uetual contents of the ayllabus

Module No. o

p——r pr—er

T iy mnospers
1. Gymnosperinge General eharaeleristion,

2, Disteibution of Gymnoyperng i Indin and world

1. Clussification of Gymnospermns as per Stewart, 1962,

5, CGymmosperms as xerophyles

lile cyeles o Cyes and Plnns

life eycles in CGinksgo and Gttt

Cinetunm

s poskonglsings

itosiigh comparitive wrfalyshs

fimen collection, dentificaion, ad
fnit nasterial,

petm and inferpret (st phiylogtietic

Clmeng wsng appropriate werinelopy amd t

atory and field teehigues retated 1o Gymnoaparm und fosii
wpyation, and doeumentation of spciniet.

i

webig i, ;

!

g i8

it sl urderstnnd plant cvoiiiion |
)

/

b A MR 51 4617 4515

R 2

A, Livolutionary trends in Gymnospenns and alfernation of generation 0
2. S1udy of the habit, habitat, diatrilution, anatomy, reproduction. and
4, Study of the habit. habitat. distribution, anatomiy, veproduction. and
(- Detailed stidy of the tollowing genera regading habsit, hbsitat,
distribution, anatomy. reproduction and fife cyeles of

Cyeus; Conilerales - Vinus, Ginkgonles  (inkgo; Gretalis -
105

2, Ficanomic importance of Gymnospering - fod, tivaber, industrial

A st Sk ) i
13

vt of CrpmntApen dierity. |

{ thhir phasi

cations ol ValeolAany: iy ’
4, il gmlmmwiﬂmm/;n!hf

o o eathnich an eA B

t

|

§

1]

‘ Ao saf sa v ]
Aiye morpholodo I

Comtant
Hours

Cycadales -
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Mujor (Core) Mandatory DSC-10)

B()’I‘/%)SC/’!‘/'ZSG‘ Title of Paper:~- PLANT PHYSIDLOGY
Total Credits: 02 Total Contact Hours ¢ 30 Hrs

Examination Paper Code SAC03012504T Maximum Marks-50 (CIA-20 and SEE-30)

Learning Objectives of the Course:

i’ 3 ; P . . P . . .
Lntdzrfmnd the f‘undamema] principles of water relations, including water
. po‘cm‘:a!, osimosis, and transpiration in plants,
il. Explain the mechanisms of nutrient uptake, translocation, and utilization, with

emphasis on essential macro and micropulrients. |
iik. Analyze the biochemical pathaais involsed in photosynlhesis. including light-
dependent seactions. Calvin exeie. and phutorespirdtion.
Describe plant honnonc functions, signaling pathways, an
cvelopment, and stress responses.
v. Examine how planis sense and respond 1o environmen
salinity. temperature exiremes, and pathogens.

4 their roles in growifi,

——————————

Course Outcomes ( COsj ¢

After completion of the course, sudents will be able to

i. Apply concepts of plant watcr relations to explain phenomena such as wilting,
stomatal regulation, 2nd drought adaptation strategics.

sritional status and diagnose nutrient deficiency symptoms based

il. Evaluzte piant nu
on shysiological knowledge.
fom physiological studies on photosynthesis,

i, Interpret experimental data
respiration. and carbon zilocation patierns.
ses 1o various hormonal {reaiments

ne Predict plant growih and developmental respons
i and environnwenial conditions.

enhance planl productivity and stress tolerance bascd on
£

P v. Design slrategies 10
rzihysioioziwi prisciples. -
Module Ne- Topics / actual contents of the syllabus

ial stresses. including drought.

7

i

Plant watcr relafions:
2 Diffusion. osmosis. p
b Water zbsorption and ascent 0

¢ Transpiration — Definition. types

iasmolysis and imbibition
f sap(Transpiration pull theory )

stomala, mechanism of ©
Mineral nutrition:

, : acro and microelements:
‘ /. Bo. Mo Mineral uptake —pas
concept)

Trapslocation of sviutes:
ass flow hypothesis. prot

oplasniic sireaming theory. Source and sink

relationship ____ e
Enrymes

Chemical nalure - ho! nzyme. prosthetic group. cofactor and

senzyme apot
coenzymt. properics
i1 ‘i mechanism of eAz A action
Growth:Definition, Phases of Growih, Sigmoid growth curve.

rs: Dyiscovery. Suciure, roles and practical applications of

Growth regulator
Ciokinins. Abscisic acid and Eihylene

_cuticular, lenticular and stomatal, structure of
pening and closing of stomala (starch — sugar hypothesis}

roles and deficiency symptoms of N, P, K, Mg, Ca, Fe.
sive (ion exchange theory) and active (carrier

o pomenciature, classification based ontype of reactions;

-

Auxins, Gibberellins, ©
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Maujor (Core) Mandatory DSC-12
"()'l"/l.)&i(f/ll"/f!'77 Title of l’npm*: PLANT PHYOSIOLOGY
Fotal Credits : 02 'Total Contact Wours ¢ 60 Iloury g
Examination Paper Code SACO30127741T  Maximum Marks-50 (CIA-20 and SIE-30)

Learning Objectives of the Course:
Demonsteate proficiency in experimental techniques for moasuring plant physiological

i
) processes such as photosynthesis, respiration, and transpiration.
ii, Apply analytical methods to quantily plant hormones, metabolites, and nutrients in plant
lissues.
i, Design and conduel experiments o investigiie hlm;( responses o enyironmental stressors '
(deought. salinity, remperature). :
iv, Interpret experimental data using statistical analysis and scientific reasoning to draw
valid conclusions about plant physiological processes. ,
V. Develop technical skills in using: laboratory equipment specific to plant physiology
s, and microscopy technaiques.

rescarch, including spectrophotometers, gas analyzer

Couwrse Otdecomes ( COS) ¢
Afler completion ol the course, students will beablé to
i Students will be able to independently design, cxecute, and troubleshoot experiments’

i
related o key plant physiological processes, ‘
il Students will demonstrate competence in data collectioh, ‘analysis, and presentation of |
results in scientific report format, ) =
iii, Students  will explain  the physiological mechanisms underlying, plant’ growth, A
development, and adaptation 10 changiifg environmental conditions.. .
iv.  Students will critically evaluate sgientific literature in plant_physiology and apply this
knowledge to their own experimental work., ‘
v. Students will collaborate effectively in teams (o conduel comples experiments and
communicate [indings through oral presehtations and weilten reports, : ,
Expt. Name | Name of Experiment _ B ‘ i
| Osinosis' by cpp membrane and polata’ ostnoscane.
o 2 Plasmolysis i Tradescantia leaves ‘ !
kj) 3| Effept of dilterent conc. of organic solvents on'membrane permeability. !
4 Determinatjo of water-potential ol any uber e
‘8) 5 Deteotion of mineral elements: in planf ush,
0 Digestion of starch by anmylase . ‘
7 Detection of enzyme activily : oxidase, peroxidase, catalase’and dehydragengse
8 Separation af chloraplast pigments by paper clromatography
9 Effect of different intensities of light on photosynthesis.
10 fiffect of different colors of light on photosynthesis
I i
A2 [ dsolation ofstarch
13 Isolation of peetin B 1
T4 [ Lstimation oftetal sgars in (il juice by Fehling solution. "
15 [:ffeet of TAA und CGi seed germination
.
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BOT/MN/T/250: ( Title of Paper:- MEDICINAL LANTS

Total Credits : 02 Total Countact Hours : 30 Hrs
Maximuem Marks-50 (CIA-20 an

e

Examination Paper Code SCCO3012504°F .

Learning Objectives of the Course:

{ students regarding classification of drugs.

i "To enrich the knowledge o
tive princip

il To train the students regarding identification, ac
Medigcinal plants

i, To train the students regarding uti
discases and disorders.

lization of th

Course Outconies { COs) :

Afer completion of the course, students will be able 10

1. Classification of Drug Plants based on

a) Organ of plants and b) Properties 7
2. Morphology. Phytochemistry, properties and uses of Root Drugs:
a)Ashwagandha- Withania somnifera, b) Shatavari- Asparagies  raceinosus.
¢) Safed Musli - Chlorophytum borivilianum v
3. Morphology, Phytochemistry, properties and vses of: Rhizome Drugs:
| a) Ginger — Zingiber officinale.

¢) Vacha — Acorus valamus

4. Morphology, Phytochemistry, pr
1) Arjun — Terminddia arjuna,
¢) Acacia —Acacia nilotica,

1. Morphology,
a) Adulsa — Justiced adharoda, b) Kumar
¢) Kalanchoe — Bryophyllum pinsatum, d) Tridex ~ Tridex procumbens
2. Morphology, Phytochemistiy, properties and uses of Wood drugs:
a) Sandle ~ Santadun album, b) Bija — Prerocarpus marsupiun
i ¢) Red Sandle wood — Plerocarps santalinus

3. Morphology, Phytochemistry, properties and uses of Fruit Drugs:
a) Indian goose berry — Phyllanthus emblica, b) Bellivic myrobalan —
Terminalia bellivica ¢) Chebulic myrobalan — Terminalia chebula d) Wood
apple — Aegle marmelos

i Classify the-drug plants
ii. Identify the medicinal plants, know 'Ehe_' active principles.
medicinal plants. , '
i, Utilize the medicinal plants as fonie remedy against th
disorders.
ﬁa“d‘lﬁr e ot b et A e et e e o e PO —— e e
Nu. Topies 7 actual contents of the syllabus

les, properties and use

ese medicinal plants in their com

d SEE-30)

—_—

s of

mon

properties and uses of
& common diseases and

1 Contact

Hours

I 1. Morphology, P!tytocif&iiiﬁ?y, properties and uses of Sced Drugs:

a) Almond — Prums angygdalus. b) Marking nui — Semecarpus anacordinm

b) Turmeric— Curcuma longa 16
opertics and uses of Bark Drugs:
b) Varun — Crateva adansonii
d) Neem — Azadirachta indica
l'll:,_'t(;cu‘lwnlistry,\ |;{'¢)fxc1'tic$ and uses of Leaf l)vru‘g"siw- A
i — Aloe veru

10
10
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BOT/MN/T251: Title of Pﬂjwi‘:- LANDSTCAE GARDENING
Total Credits : 02 Total Contact Hours : 30 Hrs

Examination Paper Code SCCO36125147.  Maximum Marks-50 (C1A-20 and SEE-30;

Learning Objectives of the Courses

The program is aimed to teach students the basic knowledge required 1o develop entrepreneurship skills
in the development of Landscaping and Gardening.

Course Qutecomes { COs) :

Afier completion of the course, students will be ableto

Describe and differentiate between the types of Gardens.
Practice different methods for propagation of plants.

i,

ii.
ii. Execute several nursery and gardening operations.
iv. Assess growing conditions of different torticultural plants, their general requirements ant
i "“) understand their role in landscaping,
tdodule No. Topics / acluzl contents of the syllabus [ Comact Hours
of Landscape design,

Early history, principles and elements
designing landscapes, basic style, formal —
f fandscaping, Landscape designs. types
Jepancse, Persizn, Spanish. 10
fes of garden, formal.

gardening,
informal. Prospect 6
of pardens. English, Mughal
ltalizn, Vanams. Buddha garden: Sty
informal and free style gardens, Colour wheel.

s, arches and pergolas, edges
fernery, palmatum.
erbs, annuals,

i Garden plant componesis- 1
and hedges, arboretumm, shrubbery,
climbers and creepers, cacti and succulents,
flower borders and beds, ground covers, carpel beds, bamboo
groves. Non-plant components. Special types of gardens- 10
I vertical garden, roof garden, bog garden, sunken garden, rock
garden, clock garden, temple garden, sacred groves. .
Management of light. humidity, watering, maintenance of pot g

plants and indoor plants.

“TUrban landscaping, Landscaping for specific situations,
\ @ institations, indusiries, residénts, hospitals, roadsides. traffic
iclands. damsites. 1T parks, corporates. Bio-acsthetic
theme parks. indoor gardening.
xeriscaping.

plapning. cco-tourism.
therapeutic  gardening,  water scaping.

hardscaping.
Principles and Elements ol Landscape Designs, Garden

Elements And Designs. Propagation ol Ormamental plants.
Graphics And Symbols in Landscape Gardening Tools and
Implements used in Land Scape Design, Layout of different
i styles of Gardens, Layout of Special types of Gardens,
Layout of Rock Garden and Gravel Garden, Roof Gardening,
Paved Garden, Landseaping of Plaves of Public Imporiance,
| Gardening of Public Places, Desinging of {ii’cexmozzses;
| Conservatory And Lathe House

i 10

H
i
i
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Total Credits ;

Learning Objectives of the Course:
; 1I(; “'_“,“‘hld“‘ knowledge of students regarding Indian 1erbs used as Cosmetics
. o train the students regarding identification, active principles, properties and uses of Indian '

Herbs used as Cosmetics
i,

To train the students regarding preparation and utilization of these Herbal Home Cosmetics

BOT/GEAQR//250 Title of l’ﬂpci‘: HERBAL COSMETICS
02 Total Contact Hours : 30 Hours
Examination Paper Code SCCOIN2504T, ¢ Maximum Marks-50 (CIA-20 and SEE-30)

Course Outcomes ( COs) ;

Aft:er completion of the course, students will be able to
i Knowthe tndian Ferbs used as Cosmetics
i

i, Prepare and utilize the Herbal Home Cosmetics.

tdentify the tndian Herbs; know thejr active principles, properties and uscs.

Contacl

Module No.

Tours

Topics / actual contents of the sylfabus

Definition Qf"(f.\‘us‘rnetics,c Jassification of Cosmetics,
Cosmetics for Skin: Botany. P!\_\fmchcmisiry. propert
fotlowing herbs: :
a. Turmeric -~ Cuprenma foiivii .
Spiked Ginger Lily ~/ Jeedvehiwm spicatim Sin.
Kachur — Curcunia zedocria (Christm,) Roscoe,
Mango ginger — Curcunia amara Roxb.
Nutineg - Myristica fragrance Houtt,
Nut grass — Cyperns rotundils L
Sandle wood — Sawtalum album L.
Red Sandle — Prerocarpus santalinns 1. 1.
Orange peel ~ Cifrug X sinensis (L) Qsbeek
Arjun bark - Ferminalia-crjuna Wi & Arm.
Kumari — Aloe vera Mill,
Neem — Azadirachia Indica A Juss
, Cucumber — Cucumis sativis L.
n. Rose — Rosa indica L.
o, Lotus-- Nelwubo nueifera Guerin,
Botany. Phytocheniists.

&

TR e e

Ealt ol B

-
-
-

| Cosmeties for Hair:
following herbs: \
a. Shikakai - dcacia concimu Wall,

b. Indian goose berry ~ Phyllanthus emblica L.
Chinu rose - Hibiscus x rosa-sinensis L.
Mahabhringraj -- Eclipta prostrata (L L.
1l e. Henna —Leavsonia inermis L,
¢) Jatamansi - Nardostactys jatamansi (D, 1an) DC
1) Banyan tree -~ FFicus benghalensis L. /
@) Dodder - Cuscula ieflexa Roxb.
h) Soap nut - Sapindis.emarginains Vahl
i) DBramhi - Bacopa monnieri (L.) Welist.

§

c.
d.

ies and usage of

propurties and usage ol
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BOT/SEC/T/250 Title of Paper: HERBARIUM TECHNIQUES AND PLANT
N . PRESERVATION
- !‘()‘t'a"l C rf‘:di;('g : 01 'l”ola! Contact Hours :15 Hus.
! :mlm'n ;tpcz C_odc §l}(,,()5l}125(}¢ll'. Maximum Marks-50 (CIA-20 and SEE-30)
Learning Objectives of the Course: . et

preservation of plant specimens for

1. fo give training to the students fegarding
(.)ftologlcah A‘{mmmical, Molecular, physiolngical., phytochemical analysis and
. Tl\"llCI'():])I‘OpzlgalI()ll through tissue cultare fechnigues.
i. l o train the students regarding preservation of plant specimens of all plant groups.
i, F'o train students o prepare Herbarium specimens PRRT IRE S D

Course Guteomes ( COs) :

After complétion of the couise,
i Preserve the plant specimens for
ii. Preserve the plant specimens bel
iii, Prepare Herbarium specimens and can

.,4.,,‘“...-._.,-4.___..,___._‘_,,_.,4,..‘,“"«,__,,.'.,...,4“.__.,., SR .....,..;.mq
Hours

students will bedble to

all biological studics.

onging to different plant.groups
deposit in resosible Herbar

i o s e T

ia.
]
Conlact

Module | o s Wy PR
: Fopics / actual contents of the syllabus
“Colieetion ol Specimens.

No. )
Nood and importance of plant preservation.
Recording data: a) Preservation for Cymlogical §ludics. b) Preservation for .
| Anatomical studics, ) Preservation . for Molceular studies, d) Preservation | 05
pPreservation for Phytochemical studies. Nt

for Physiological studies, €)

C mssecutture e e Fung, bl 2R

T Wel  preservation of the plant belonging to Algae. Fungi, Lichens,

Bryophytes, Preridophytes, Gymnosperms and Angiosperms.l’rescwati\(c,

and Fixative > chemicals. Temporary @i"cxtnxancnmmgﬂon s ,

= Herbarium techniques: Definition. of Herbarium, Standard size ol" Sheet,
Diying, Poisoning, Mounting, Labelling and | 05

05

Py i Collection. Pressings
/) i)c’;gositjgr_xyzghggggggﬁl_)lc Herbaria,
Reference Books i e p
? ) 1. Nina Davies, Clare Drinkell, Timothy Utteridge. 2023, The Herbarium Handbook, 1SBN
978 1842467695, Kew publishing. Royal Botanic Garden, Kew, England.
“ata MacGraw il New Dethi ,

89, Taxonomy of An giosperms: 1
3016. A Handbook of

Publishers, New Delhi.
2016, Experiments in lant Physiology.

9. Naik, V. N. 19
Piekl and Herbarivm methods. Todays

3. Jain S. K, und R. B, Rao.
d Tomorrows Printers and
Seema Sahay, Alioza Alkhtar,
Biochemistry and ficology. Jaya Publishing House. Dethi

Jensen WilliaA Tm A, 2015, Botanical Histochemistry, Agri Horti Press, New Delhi.
Bendre Ashok M. and Ashok Kumar, 2018, A Text Book of Practical Botany. Rastogi
Publications, MeerntPapdiwal - P, 13..1980, lLaboratory Techniques, Marathwada

an
4. Inam Akhtar,

6.

University, Aurangabad.
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BOTSEC276 Tihe of Paper: HERBARIUM THCHNIOUES AND PLANT
PRESERVATION
Total Credits : 01 Total Contaet Hours ¢ 30 Hrs
ixamination Paper Code SDCO3012704T,  Maximum M (CIA-20 and SEE-30)

Learning Objectives of the Conrse:

herbariun preparation,

. To understand the importance of herbarium and plant presery
research, and biodiversity codservation,

i, Develop skills in proper labeling, catalogi ng, and seientific documentation of preserved
plant specimens, ]

iv. Study various technigues of plant preservation,
and resin preservation.

v. To gain hands-on experiencee in preparing a small e
principles of plant xonomy (througl preserved specimens.

L, To know (he methods ol eolleeting, pressing, drying, and preserying plant.specimens for

ation in botanical studies,

ineluding wet-prescrvation, embedding,

rbarium collection and leaening, the

Course Outeomes (COs) ¢

Afier completion of the course, students will e able to
i, Students will be able Ao systematically collect and preserve plant specimens. using
standard herbarium technigues.

li. Develop expertise in proper identitication,,
specimens.

iii. Understand the role of

labeling, and documentation of herbarium

herbaria in botanical research, ceological studies, and biodjversity

conservation. , |
iv. Skilled in different plant preservation techniques, including dry and wel preservation
methods. _ (
v. Prepare a well-organized herbarium and contribute (o plant taxonomy and conservation
clforts.
) A Contacl hours
A Title ol Egperiment ;
Expt.No P ‘ 03 cach
1 mlf_r“c;gggyy}_igylugg{“j‘jant'malcrial.«;w_lpr Cytological studics
2 Preservation of Plant materials for Anatomical studies,
T3 | Preservation of Plant materials for Cylological, studies

| Preservation of Plant matcrials for Molccular studics
ant materials {or Physiological studies.

[ Preservation ol Plant materials for Phytochemical analysis
i j for Tissue culture

Lihe plant belonging to different plant groups

1 and use of Preservative and Fixative chemicals,

10 Preparation and deposition of Herbarium specimens
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BOT/SECrTnsg Title of p
Total Credits: 01

aper: VERTICAL FARMING

N Total Contact Hours: 15 Hours.
% “ 3, 2y £ N v
xaminalion Paper Code SDCO30125147T . Maximum Marks-50 (CIA-20 and SEF-30)

Lear'mng Ohjectives of the Courses

i. ‘HICS’U(:!'MA $orazas ..

: s :mddf.:,;,u’,( mwo.sv‘usu advancement in the field of vertical [arming.
e students will acquire the skill of establishment and maintenance of vertical
farming system,

Course Qutcomes ( COs)
After completion of the course, students will be able to,

:‘ lfllemzf}: various components required for ornamentz! garden development.
i, Perforn: various skills related 10 establishment and maintenance of an ornamental gasden.
bi. Demonstrate skills of making developing a lawn and bonsai.
iv. ‘Make landscape design using CAD soitware efc
Module Tovics / Contact
No. opics / actual contents of the syllabus Hours
1

VERTICAL FARMING: Introduction of Vertical farming, history,
imperiant  features of wverlical farming, Hydroponic, Acroponics,
Acguaponics, Veriical farming- typest green facade, living/green wall-
i mc;g'u!ar green wall, vegetated mat wall Structures and components for green 05

wall system: plant sefection. srowing media. irrigation and plant autrition: }
Design. fight, benefits of svertical gardening. Roof garden and its iypes.
Kitchen garden, hanging baskets: The house plants/ indoor plant. Challenges
in Vertical farming -

MODERN CONCEPTS:- Growth of plants in vertical pipes in terraces and
1 inside buildings. micro irrigation concepts suitable for roof top gardening, 05
’ rain hose system, Green house, polyhouse and shade net system of crop

production on rocf iops
WASTE MANAGEMENT - Concept, scope and maintenance of waste
i management- recycle of crganic waste, garden was(es»so'_lid waste 05
management-scope, microbiology of waste, other ingredients like
insecticide, pesticides and fungicides residues, waste utilization.
Reference Books:
1. Agha Rokh A. 2008. Evaluation of ornamental flowers and fishes breeding in Bushehr
urban wastewater using a pilot-scale aquaponic system. Water and Wastewater. 19 (65):

47-53.

Apravaal M. Singh B. Rajput M. Marshall Fand Bell . N, B. 2003. Liflect ol air PU”Uﬁ(;ﬂ
on periurban agriculure: A case study. Environmental Pollution, 126 (3): 323-329.

!\)

3. Jac Smit and Joc Nasr, 1992, Urban agriculture for sustainable cities: using wastes and
idle land and water bodies as resources. Environment and Urbanization. 4 (2):141-152,

4. Ali F. And Srivastava C. (2017;. Futurisiic Urbanism-An overview of vertical farming
and urban agriculture for future cities in Indig. International Journal of Advanced
Research in Science, Engineering and Technology,4 (4), April 2017,

5. Banerjee C. (2014). Up and Away! The Economics of Vertical Farming. Joumnal of

Agricultural Studics. 2(1):40-60
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BOTISICP/a79 1ot r v
) APR277 Title of Paper: vERTICAS FARMING
otal Creditg: ¢ 1 - ‘
] Yotal Contact Hours: 30 Hrs

Examination Pa; B
anpe R |
per Coge: & ECO3012764p Maximum Marks-50 (CIA-20 and SLE-30)

Learning Objectives of the € ourse;
. ' |
o To introduce prined
principles and tece ies of vertical farmi | v
i [ technologics of vertical farming as @ sustainable agriculture
it. To develop har  skills i v /
wds-on skills in desipning and maintaining vértical farming
i I v skills i designing and maintaining vértical farming systems

i. To analyze the enviror v R
7 nvironmental and economic impacts of vértical farming compar
PO, ; nomic impacts of vértica ;
_ conventional agriculture ‘ 3 Yorita) Tammirigreqmpateilto
iv. To explore innovati ‘selection and srowing ”
‘ ' ative crop selection and growing techniques speeifi tical farmin
X PrOPS i and growing techniques specific to vertical farmi
environments FNERATIGRER g IVERs s
v. To evaluate the potential of vertical farninig in addressing Tood security challenges in
urban seitings. o

Course OQutcomes ( COS) ¢
After complétion of the course, students will be-abl

i. Design and construct functional small-scal al farming systems using appropriate

technologies . , o 20 00 o
ii. Demonsteate proficieney-in nianaging liydropd “aeroponic, and dquaponic gfowing
systems £ . W
iii. Apply principles-of controlled environment agriculture’ to optimize plant growth and
yield ‘
iv. Monitor and maintain optimal growing conditions including lighting, irrigation, and
nutrient delivery. ’ s
Expt. No | Title of Experiment | Contact hours 03 cach
1 Tdentification and description of vatious plants grown in omamental gardens. -
2 Tools, implements and contaimers used in ornamental gardening. B
' Planning, desi gning and establishment b garden leatures viz. tawn, hedge and edges
3 rockery cle., - gipcll A et +
4 T Hemonstration ol types and styles of gardens using photos or videos. ;
Planning, designing and establishment of water garden, carpet bedding, shade garden, .
3 roof garden, s
6 Preparation of land for lawiy and planting..
7 Exposure to CAD (Computer Alded Designing)
8 Demonstration of bonsai making, S
9 Preparation and depogition of Herbariun specimens
10 Study.and creation of terrarivms, vertical garden,
R
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