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STUDENT INDUCTION POLICY
“Igniting Potential, Inspiring Purpose”

1. Purpose

The purpose of this policy is to ensure a smooth transition and integration of newly
admitted students into the academic, social, and cultural environment of the University.
The induction program is designed to familiarize students with the university’s core values,
expectations, resources, and support services, while inspiring, motivating and igniting the
SPARK within them to unlock their inner potential.

S- Socialize: Foster connections among peers and with faculty to build a sense of community.
P- Participate: Actively engage in all induction activities lo immerse oneself in the campus
culture.

A-Associate: Build relationships through groupractivities, clubs, and collaborative tasks.
R-Reflect: Encourage inirospection and personal growth through self-awareness sessions,
K-Know: Gain understanding of institutional values, governance, academic structure, and

societal roles,

2. Scope
This policy applies to all newly admitted students across all academic programs and levels.
3. Objectives

‘T'o welcome students and malke them feel part of the institution.

To familiarize students with academic programs rules, and expectations.
To introduce students to campus facilities, services, and support structures.
T'o build connections among students, faculty, and staff.

To promote awareness of student responsibilities and institutional policies

4. Induction Program Structure

Students arrive with varied perspectives, backgrounds, and levels of preparation. It is
essential to support their transition into the new environment and instill in them the values -
and ethos of the institution, along with a sense of greater purpose,

With this in mind, University of Jammu recommends a 3-day induction program for
students before the start of regular classes, which will commence only afier the completion”
of this program. The objective is to help students feel at ease in their new surroundings,
establish a healthy daily rouiine, foster a sense of camaraderie within the batch and with
faculty members, and nurture sclf-awareness, social sensitivily, and an appreciation for
nature. ' ' :

During this period, students are expected to participate fully and actively in all the
activities planned as part of the induction program.




UNIVERSITY OF JAMMU

UNIVERSITY OF JAMMU: A Beacon of Excellence in Higher Education

Established on September 5, 1969, under the Kashmir and Jammu Universities Act 1969, the
University of Jammu has emerged as one of India’s leading higher education institutions. It has
earned an ‘A" accreditation from the National Assessment and Accreditation Council
(NAAC) in its 4% Cycle (2024) with an impréssive CGPA of 3.72. The University of Jammu is
also ranked 51* under University Category and 21% under State Public University Category in the
Mational Institutional Ranking Framework (NIRF 2025) by Ministry of Education, Government of
India. Recently, University of Jammu has also been conferred UGC Category-l status under the
Graded Autonomy Regulations, recognizing its excellence in academic quality, research,
governance and institutional performance.

"The University operates from its main eampus at Bahu Wali Rakh (spread across 118.78 acres)
and an old campus 4 km away. Additionally, it has seven offsite campuses located in Bhaderwah,
Kathua, Kishtwar, Poonch, Ramnagar, Reasi and Udhampur, With 40 teaching departments and
163 affiliated colleges, the University offers more than 60 undergraduate and postgraduate
degree programs and around 41 Ph.D. programmes under the faculties of Arts, Sciences, Social
Sciences, Life Sciences, Mathematical Sciences, Education, Business Studics and Law. These
programmes are dedicated to delivering robust teaching, learning and research. The University has
also recently launched a 05-Year Integrated Course in Mathematical Sciences and UG-PG
Integrated Course in all disciplines to make students skill-able and emplovable,

The University has also established the Skill Incubation Innovation Entrepreneurship
.Development Centre (SIIEDC), which launched it's unigue flagship 4-Year "Design Your
Degree'” programme. With the motto, "Teach to Transform, Educate to Empower and Learn
to Lead", the program equips students with the ability and skills required to excel in diverse
professional spheres. This trans-disciplinary, student-centric initiative reflects the University's
progressive mindset and ability to implement NEP 2020 recommendations meaningfully,

The University also has a Centre for Distance and Online Education (CD&OE) in its main
campus which is currently offering 16 programmes [02 UG, 11 PG, 01 Professional (B.Ed.) and 2
Online programmes] to provide flexible, accessible and learner-centric education to students who
arg unable to pursue regular on-campus studies.

The University has recently established the Department of Foreign Languages which shall offer
certificate and diploma courses in Spanish, German, French, Japanese, Chinese, Korean, Russian
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ele. to provide students with valuable global communication skills and enhance their employability
in an increasingly interconnected world.

The University facilitates research activities in line with the University’s Vision and it's Research
Policy. It receives significant extramural funding, supporting numerous projects. In the past year,
the University has been sanctioned 11 research projects to the tune of Rs. 3.94 crores. The
deparfments of the university also have collaborations with international institutions and
universities for global outreach. To name a-few, the Department of Biotechnology has been
collaborating with Institute of Plant Genetics (Germany), Penn State University (USA), Kanas
State University (LISA), etc. Department of Physics has been collaborating in various front-line
expariments; based at CERN, Geneva, Switzerland since 1985, at Fermilab and Brookhaven, USA
(CBM) experiment at the FAIR facility at GSI, Darmstadt in Germany etc.

University of Jammu has also collaborated with the country's prestigious institutions — 11Sc.,
‘Bangalore; 11T, Mumbai; Indian Space & Rescarch Organization (ISRO); ihub Divyasampark, a
joint venture of Indian Institute of Technology-Roorkee (IIT Roorkee) & Department of Science &
Technology, Government of India. Recently, Department of Botany has entered into a departmental
collaboration with Henan University of Science & Technology (HUST), Luoyang, China for
faculty, scholar and student exchange programme. Department of Computer Science & IT,
Bhaderwah Campus has also entered into collaboration for exchange of students, scholars and
faculty with department of Computer Science, Electrical & Space Engineering, Division
Embedded Systems lab of Luleu University of Technology, Sweden. Three different Faculty
Exchange Programmes have already been conducted under this collaboration.

University of Jammu has also taken several initiatives to promete a culiure of research and
innovation through creation of Research Fund and introduction of schemes like Seed Grants and
‘Rescarch Grants for the faculty members. University has also launched a "Transdisciplinary
Research Scheme” to encourage faculty to take up projects that address societal challenges,
particularly those in the Jammu and Kashmir region. For the first time, Students of the post
graduate programmes were also associated in this Transdisciplinary Scheme.

The University also has a dedicated Directorate of Internal Quality Assurance (DIQA) which
serves as the central quality assurance mechanism within the University, fostering a culture of
continuous improvement and excellence in teaching, lcarning, research and governance, It
functions as a catalyst for institutional development by planning, guiding and monitoring quality
enhancement initiatives in accordance with national and international standards.

The University Campus is also bustling with activities and has created Twelve clubs (Dance,
-Musie, Film, Theatre, Photography, Painting, Science Club, Literary, Translation, Heritage
& Tourism, Nature & Wildlife and Community Service & Social Justice) under the umbrella
term “UTSAAH" in line with NEP-2020 thereby creating a vibrant culture & promoting holistic
development of the studenis.

Amornigst its other initiatives, the University of Jammu is also the first University of the UT to start
a Community Radio Station, “91.2 FM: DHWANI"- A platform to showcase the University’s

activities, connect with the society on emerging issues, showease local talent and share good
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practices. Above all, it gives the students an Gppl:ll'tunlt}' to enhance their creative talents and
upgrade their skills.

The University is continually adapting to the changing higher education scenario and rﬁoving
towartls becoming a Centre of Excellence in Research and Academics in the region.

Student Support and Welfare

. Central Library: The Cenfral Library of the University, the "Dhanvantri Library" is
housed in a three storied building constructed over an area of ﬁl],iilﬁl] sq.ft. It has a rich
collection of books, journals and periodicals, manuscripts, dissertations, thesis etc. which

~ cater to the varied academic and research needs of the users. The library has larpe reading
halls and compact stack areas with open access. About 750 students can be accommodated
in the reading area of the library. '

. Health Centre: Health Centre in the university is established to provide medical aid

- benefits to the University community and the dependents of the University employees. The
facilities provided are OPD level treatrtiant; Emergency Service; Dental treatment,
Physiotherapy and different Lab tests. Further, a Mental Health and Counsellirig Unit has
also been established for the promotion of mental well-being and emotional resilience
among students, scholars, staff and faculty of the University. '

. Hostels: The University of Jammu provides hostel facility fully equipped with intemnet
[acility to its students and scholars. There are three girls hostels located on the main campus
and live boys hostels, one of which is located in the old campus and the other four in the

" new campus. The allotment to the hostels is done by Provost Hostels on the basis of merit,
to those students who reside beyond 45 km (for girls) and more than 60 kms (for boys) from
the University Campus. '

Botanical & Cactus Garden: The Botanical Garden and Cactus Garden at the University

" of Jammu serve as important academic, research, conservation and environmental learing
resources. Spread over more than 08 acres, the Botanical Garden houses approximately 370
plant species, including medicinal, aromatic, rare, endangered and threatened (RET) plants,
while the Cactus Garden mainlains a rich collection of cacti and succulent species for
teaching and research, The facilities also include a greenhouse, glasshouse, polyhouse and a
herbarium-cum-museum with an extensive collection of preserved plant specimens.

. National Service Scheme {NSS): The National Service Scheme was started to establish a
meaningful linkage between the campus and the community. The NSS was started in the
University of Jammu in the year 1981. The University of Jammu gives substantial credit to
NSS Volunteers for seeking admission in the various post graduate courses of the
University of Jammu on the basis of their performance as an NSS volunteer, In recent past,

- NS8 in the University of Jammu has made tremendous strides in the field of social xmrk
community extension reach out and personality development,

Student Welfare: The office of the Dean Studenls Welfare, established in 1972, is
responsible for planning, organizing and cundu:}f:ing students welfare programmes including

cultural and literary activities, festivals, extension and special 1en.Lun::1 ele. It monitors the
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facilities for organizing various academic and cultural/literary activities, working of the
cafeteria, canteens, Kiosks, Super Bazaar for various student services in the campus. It is
also responsible for maintaining discipline and law & order in the campus. The University
campus also houses a Bank and a Post Office. _

. Student Placements: University of Jammu offers significant placement opportunities for its
students. Recently, the University for the First Time conducted an International Placement

_ Drive through its Placement Cell with Century Bank Brokers (CBB), Dubai wherein more
than 500 students from University of Jammu and its affiliated colleges participated in the
Drive and 150 students got selected for Century Bank Brokers, Dubai.

. General Zorawar Singh Auditorium Complex (GZSAC): The General Zorawar Singh
Auditorium Complex, is a mega infrastructure facility of the University established in 2007
with a seating capacity of around 1400, The Complex also has a brainstorming room, a
reading room cum library, an exhibition hall, a souvenir shop, a green room etc. The major
collection of the Gallery is of contemporary paintings.

. Brigadier Rajinder Singh Auditorium (BRSA): The Brigadier Rajinder Singh
Auditorium has a seating capacity of 320, It has two green rooms and is centrally air
conditioned with sophisticated sound svstem,

11}, University Guest Hounse: University of Jammu has three well-maintained Guest Houses on
" its main campus (o pmude comfortable accommodation for visiting academicians,
researchers, dignitaries, examiners, conference participants and other official guests.
Equipped with modern amenities and managed through a centralized booking system, these
guest houses support the University's academic, research and administrative activities by

| facilitating the stay of national and international visitors.

. Sports Facilities: The Sports [nfrastructure on the Campus includes a Cricket Ground w:th
net facility, Football Ground, Basketball’ Handball/Kho-Kho/Volley Ball/Lawn Tennis
Courts, Athletic Track (400 mts.), University Fitness Centre etc. The university also has a
Gymnasium Hall, which has been recently named, as P. V. Sindhu. Gymnasium Hall. The
other sports facilities include, Synthetic Handball court, Synthetic Basketball Court,
Practice nets, Cemented Kho-Kho Ground, Boxing Arena, Indoor Games (Badminton,
Kabaddi, Wrestling, etc), Fencing Hall, Table Tennis Hall, Sports Training Hall, Hockey
Field, Sports Hostel, Yoga Centre, Archery and Fitness Centre.

12. Centre for [T Enabled Services and Emerging Technologies
Through the Centre for IT enabled Services and Emerging technologies, the University
offers essential ICT services including Internet Access, e-mail, IT security, Wi-Fi access,
development and maintenance of Various University Portals, Problem diagnostics and
troubleshooting etc. The Centre provides 24*7 Internet facility to all the users in the
University including teaching, —administrative stalf, students, scholars in all
mmhneq’departmams throughout the campus.

13. Green Initiatives for promoting sustainability and em’]mnmental CONSCigusness on
the campus:

University of Jammu is proactively taking steps in raising awareness amongst its students,
scholars, faculty members and administrative staff to protect the environment through
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education, research, sustainable practices, awareness campaigns, collaborations and

* conservation projecls. University of Jammu has constituted a Green Campus Task Force
(GCTF-JU), comprising of teachers in-charge and students, scholars, from all the
departments of University with the Department of Environmental Sciences, University of
Jammu being the Nodal Agency to ensure its smooth functioning in the campus. Some of
the initiatives of GCTF-JU include: '

o Digitization of flora of the campus _

» Ban on eniry of 4 wheelers, Introduction of e-vehicles
Installation of Rool- Top Solar Panels

Ramn Water Harvesting

L
L]

= Sewage Treatment Plant

_ & Recycling of waste materials
o Construction of vertical gardens using waste plastic bottles.

.Jammu University Internal Complaints Committee against Sexual Harassment
(JUICCASH) and Anti-ragging Committee: .

+ The University of Jammu has constituted committees for cases related to Sexual
Harassment and Anti-ragging. '

Helpline Numbers:
ANTI-RAGGING
UGC Toll free No. 1800-180-5522
" Prof. Prakash C Anthal (Chief Proctor & Dean Student Welfare): +91-94191-
45175 |
~ Dr. Shallu Sharma (Deputy Chief Proctor): +91-94692-12553
Dr. Abdul Rashid Manhas (Deputy Chilef Proctor): +91-94191-53883
JUICCASH ' |
Prof. Shashi Manhas (Presiding Officer): +91-9906068051
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DEPARTMENT OF BOTANY
Year of Establishment: 1998

FACULTY OF THE DEPARTMENT WITH AREA OF SPECIALIZATION

Prof. Susheel Verma
Head, Department of Botany

(Conservation and Molecular Biology)

Prof. Yash Pal Sharma

Dean Faculty of Life Sciences &
Rector, Udhampur Campus
(Mycology and Plant Pathology)

Prof. Namrata Sharma
Former Presiding Officer, JUICCASH

(Reproductive Biology of Angiosperms)

Prof. Veenu Kaul
President, IIC JU

(Biosystematics)




Dr. Sikander Pal
Associate Professor

(Plant Physiology and Molecular
Biology)

Dr. Geeta
Associate Professor

(Cytogenetics)

Dr. Harish Chander Dutt
Assistant Professor

(Ecology)

Dr. Skarma Nonzom

Assistant Professor

(Mycology and Plant Pathology)




Dr. Romica Verma
Assistant Professor

(Cytogenetics and Reproductive
Biology)

Dr. Abhishek Dutta
Assistant Professor (On contract)

(Ethnobotany and Plant Taxonomy)

Dr. Komal Verma

Assistant Professor (on contract)

(Mushroom Taxonomy)




Research Programmes Qffered: Ph.D.

Thrust Areas: -

1. Conservation and Molecular Biology

2. Cytogenetics

3. Ecology and Ethnobotany

4. Extremophytes, Endophytes Biology and Medical Mycology

5. Micromycetes and Keratinophilic Fungi

6. Mushroom Diversity

7. Plant Pathology

& Plant Stress Physiology

9. Plant Taxonomic and Biosystematics

10. Reproductive Biology, Cytology and Molecular Studies of Economically Important, and
Threatened Taxa and Weeds.

ADDITIONAL INFORMATION: -

Departmental Library: The library maintained by the Department 1s computenized and contains more
than 4457 book titles. Besides, 21 Wational and 90 International journals, magazines and newspapers
are also subscribed.

Multimedia classrooms and intermet facility: The Department has an Internet facility-cum -
computer lab for the students, scholars and faculty members. The Seminar room 1s equipped with Dish,
LED Moaittor and internet facility with online UPS. The class rooms are also equipped with facilities
for online teaching.

Botanical Garden and Cactus Garden: The Department has sprawhng and umique Botamical and
Cactus Gardens spread over an area of more than 8 acres. These are abode to a number of plant species
from various categories like medicinal and aromatic plants, succulents, threatened and endemic taxa
etc. including diverse angiosperms, gymnosperms, pteridophytes and bryophytes. Some rare, endemic
and medicinally important plants are also conserved in the garden. All the species in the Botanical and
Cactus Garden are labelled with QR codes under Digital Initiatives of the Department. A'section in the
Botanical Garden has been developed as “Touch and Smell Garden™ for visually impaired persons. All
the plants i this section are labelled 1 braille language for their understanding and information. The
Botanical Garden 1s internationally recognized by BGCI (Botanic Gardens Conservation International)
Kew. Recently an additional facility for hyvdroponics has been constructed in this garden. Glass house,
green house and Vermi-compost unit-are additional assets in this repository of plants.

Herbarium and Museum: A spacious Herbarium-cum-Museum building is also located in the
Botanical Garden premises of the Department. Herein more than 17,957 identified specimens are being
maintained. Of these, 16,598 are angiosperms, 62 gymnosperms, 236 ptenidophyvtes, 419 bryophytes,
480 lichens and 162 wild mushrooms collected from UTs of J&K and Ladakh This Herbarium has
been recognised internationally and added to the Index Herbariorum in 2020 by the New York
Botanical Garden (NYBG). The Department has taken a lead in digitizing the Herbarium_ All the
specimen available in this facility are now virtually accessible to the nsers globally. The museum 15
also having the facilities (projector, screen, podwm etc.) for holding online and offline interactive
SE551015.

Instrumentation lab: The Department has a modermzed central instrumentation facility with
equipment like High Performance Liquid Chromatography, Amino acid Analyzer, Atomic Absorption
Spectrophotometer, Rota-evaporator, UV-vis Spectrophotometer, Thermal Cyclers (gradient and RT
PCRs), Nano-drop, Refrigerated High Speed Ultracentrifuges, Fluorescence Microscope, Deep
Freezers (-20°C and -80°C), Microwave Ovens, Precision Electronic Balances, pH-meter, Digital Gel
Drver, Microtome, Incubator Shaker, Seed Germinator, Stereozoom and Compound Microscopes.

Botanical Tour for studving plant diversity: The Department regularly organizes long and short
botanical tours for studyving diverse plant species in their native habitats within and outside the UT.




Placements: The Department has produced many scientists, academicians and officers of national
repute appointed in various National Research Institutes, Universities, Colleges, Indian Administrative
Services, Indian Forest Services and Jammu & Kashmir Admimistrative Services (JEAS) etc. During
the last and the current vears, students from the Department have joined JKAS, Commissioned officers
in Army and secured positions in various central and J&K government departments including the
Cluster University of Jammu (as Assistant Professor), Assistant Conservator of Forests, Sub-
Inspectors, Panchavat Accounts Assistants, Plant Protection Officer. the Food Corporation of India
(FCI) and SBI, J&K Bank In addition, several students have also cleared NET, NET-JRF, SET and
GATE.

Research Profile: Recently, Department has completed DRS-SAP IT by UGC for which, an amount
of Rs. 85.5 lacs were sanctioned for the implementation of the project. Besides, the faculty of the
Department 15 continuously funded by National academuc and research orgamzations such as UGC,
DST. MoEF, DBT. GBPIHED, CSIR etc. through various sponsored projects. Many collaborative
projects are also in operation. Through these projects, Department has received a grant of about Rs.
172 Lacs over the last five years. Research conducted 1n last six years has resulted 1n more than 270
research papers published in journals of international and national repute. Faculty of the department
have also authored and edited books of various disciplines covered under Botany. Recently Department
has received a handsome grant of Rs. 1.15 crore under DST scheme Fund for Improvement of Science
and Technology Infrastructure (FIST).

Students based activities: Conferences, Seminars and Workshops at the national and state level are
regularly organized in the Department wherein students and research scholars get a chance to interact
with the scientists and academicians of repute_ and present their research work. Several webinars_ one
to several day workshops and seminar are also conducted on online and offline platforms and in hybrid
mode. Many awareness camps, plantation and cleanliness drives are held from time to time.

Additionally, some important davs such as Himalavan Day, World Philately Day, Rakhi Festival, Earth
Day, tree talks, flower festivals, Freshers Day, Teachers Day, World Fungus Day, Cultural festivals ete.
are celebrated by orgamizing expert lectures, exhibitions and various competitions. At the same time,
students are made aware of various societal matters such as internet security, car safety, obesity, oral

and other health 1szues.

Potential Areas of Placement: Students of this Department.can be placed i1n Research Institutes,
Universities, Higher Education Departments. of the UT of J&K and Centre, Indian Admimstrative
Services. Indian Forest Services and Jammuyp and Kashmir Admimstrative Services. Placements are
also taking place in other professions as bankers, accounts officers. officers in Food corporation of
India and so on. Besides this_the trained students of the Department can create emplovment for others
by starting their own enterprises and start-ups in medicinal and aromatic plants sector, floriculture,
food processing, mushroom cultivation etc.

The Department has been selected by Ministry of Skill Development and Entrepreneurship (MSDE),
Government of India for implementing the flagship skill development scheme of Government of India,
Pradan Mantn Koushel Vikas Yojana 4.0 (PMEVY 4.0). The aim of the program 1s to promote and
develop ecosystem to meet the sectoral needs of the country.

Implementation of JULMS: The Faculty of the Department 15 actively contributing to JULMS.




RESEARCH INFRASTRUCTURE
INSTRUMENTATION LABS: 02 BEING USED AS CENTRAL FACILITY
INDIVIDUAL RESEARCH LABS: 08

EQUIPMENT (numbers)

Amino Acid Analyser-WATERS (1)
High-Performance Liquid Chromatography Unit-Shimadzu (1)
Atomic Absorption Spectrometer-Shimadzu (1)
UV-VIS spectrophotometer-dnalytik Gena (2]
Gel Documentation System- (1)

Gradient PCE machine (1)

qRT-PCR machine (1)

Incubator Shaker-Thermo (1)

Fluorescence microscope (1)

Refrigerated Ulira Centrifuge-Thermo (2)
Water Purification System-Millipore (1)

Deep freezer [-EUcC]-Thermn (2)
Micro-Photographic unit (1)

Cell imaging system (1)

Automated Ultrafine Microtome (1)
Seed Germinator (1)

Rotary evaporator (1)

Weork 5Stations (2)

Internet Lab (1)

v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
¥
v
v

Central Instrumentation AAS Facility




Hydroponic based-Organic Cultivation of Exotic leafy vegetables-
Entrepreneurship training for M.Sc. students

Hydroponic Unit
(DST-SERB funded)

Romaine Lettuce or Cos lettuce
(Lactuca sativa var. longifolia) growing
in hydroponic system

Pak choi or Chinese cabbage (Brassica
rapa subsp. Chinensis) growing in
hydroponic set up




W Number of Ph.Ds awarded and submitted since 2020: 52

U Number of students qualified NET-JRF, NET, SET, GATE: 56
1 Number of students enrolled for Ph.D. at present: 42

U Placement and progression: 73%

Adminstrative
services
(Gazetted)

12% Adminstrative

services (Non-
Gazetted)
R 12%

Professional

courses

32% Teaching

13%

Banking and
Corporate
17%

RESEARCH HIGHLIGHTS (Since 2018)

v Departmental projects funded by DST-FIST, UGC-SAP/ DBT-
Builder: 6

v" Total grants received: Rs. 5.45 Cr

v Number of Extramural Research Projects Since 2018: 17
v" Total grants received: Rs. 2.8 Cr

v" National collaboration in projects: 03 (Rs. 1.75 Cr)
v" Number of Papers published: 299

v Number of Books with ISBN details: 07

v Cumulative h-index: 113

v" Total Citations: 6828

v Impact Factor — range: 0.9-9.7

v" Patents Published: 01

v" Awards to Faculty: 10

v" Awards to Doctoral students: 29




Departmental Projects

DST-FIST 2024-29

DBT-Builder DBT 3 crores 2023-28

UGC-5AP- University 38.5 lacs 2018-2023
DESIT Grants
Commission
RUSA-20 RUSA- 1.2 crore 2019-2022
MHRED
DSTPUERSE DST 2.2 lacs 2018
Phase 2

Botanic Garden BGCI 2.64 lacs
Conservation
International

PATENT
Patent Application Number: 202411050928
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SIKANDER

L
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TEALPE-1/ 532082000 Bl sni- A Semrt Real [msging
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Duline Bask Trasifer

Total Armourd - T £100.00
Amount in Words: Rupees Four Thousand One Hundred Only

Title of Invention Filed for Patent: “RootLens- A Smart Root Imaging System”




New Species and New Records

* 30 New species of Wild Mushrooms
New *» 03 New species of Plants
P » (4 New species of Microfungi

31 New records of Mushreoms from India
02 New record of Plant from India

06 New record of Planits from States

12 New Microfungal report to India

07 New records of Lichens from India

» 1 Plant species in Western Himalayas after 64 Years
» 1 Microfungi from Cold-arid regions of Ladakh after 54 years

* 08 New Global reports of Microfungi as Etiological Agents of Superficial h

Mycosis
* 12 New Records of Microfungi as Etiological agenis of Superficial Mycosis
from India y,

DEPARTMENTAL LIBRARY

BOOKS

4359
3284 3108
2332
724 686

HERBARIUM REFERENCE  TEXTBOOKS TOTAL
mBOOKS wTITLES

YA JOURNALS

- 1 201
j —- -

HARD COPY  E- JOURNAL e-SINDHU
(UGC-CARE)

sTITLES =mTOTAL




Botanical Garden: A Germplasm Conservatory

(BGCI recognized)
Total Area: 6 Acres

Plant Taxa in the Botanical Garden:

Angiosperms : 130 families; 457 genera;
645 species

Gymnosperms  : 08 families; 13 genera; 21
species

Medicinal Plants : 130 species

Threatened taxa : 20 species

Succulents : 25 species

Ferns : 07 species

Botanical Garden: A source of knowledge dissemination to the
Society

Visitors to the Botanical Garden

¥ Universities/Institutes College ® School

8 9
T 7
]
3 3 3 331 3
2 2 2 1
1 IIII 1 1 1 1 1

2017 2018 1012 2020 2 2022 2023 2024 2023 2026




Herbarium cum Museum

Total Herbarium Sheets=21,291

Total Species= 1686

Indexed in Index Herbariorum

Indexed on: October 2020

It is a nodal herbarium for providing accession numbers to the
specimens submitted by sister universities and colleges in J&K,

Himachal and Punjab




Our Novel Initiatives
“Best Practices”




Digital Initiative: QR Codes for Unlocking Mysteries of
Plants

Instzllation of QR codz by Hom'ble Vice Chancellor alang with the faculty of Botany
g I
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Digital Initiative: Scanning Facility and Virtual Herbarium
IINIVERSITY OF JAMMIL]

Select any IMvision

Inauguration of Scanning facility by Hon'ble Vice Chancellor

sl |

UNIVERSITY OF JAMMU
Department of Botany

Mantained by Departesent of Bodany

Saleort amy Divishos : Sabact Divtskin -

Sebert Divdzban

YT S P

F—

Maintzined by Diepastmens of Boteary, Universicy of Jamm

UNIVERSITY OF JAMMU
Department of Botany

Mantained by Department of Botany, University of Jammu

Select any Division :  Angiosperm

For Searching please click any one : _'Botanical Name Family Name

DEPARTMENT OF BOTANY

Fotuical Muzc sl Tariepa
Fizoly Cmibrnsca
Dhuvim A L
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Touch and Smell Garden: Nature beyond Sight
(An initiative for specially abled)
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This garden has 100 species of Medicinal and Aromatic Plants
(M.APs) labelled with names and other details of the plants in
Braille




“Waste to Growth”

VERMICONPOST

UNIT

Vermicompost is the product of earthhnvorm digestion and aerobic
decomposition using the activities of micro- and macro-organisms at
room temperatiire.

Waste materials used in Vermicomposting process:

¢ Plant waste of"

»  Parthenium hysterophorus
Leucaena leucocephala
Cannabis sativa
Duranta erecta
Tithonia diversifolia

e Cow dung




COURSE STRUCTURE FORTWO YEAR M. Sc. PROGRAM IN BOTANY

(SEMESTER I AND II)

Course Code

Course Title

Credits

Credit Framework for Semester-I

Major Core [12 (T) + 6 (P)]

P2BOTC101 Advances in Phycology, Bryology and 4
Ptenidology
P2BOTC102 Advanced Microbiology and Virology 4
P2BOTC103 Cytology, Genetics and Cytogenetics 4
P2BOPC104 Practical course based on P2ZBOTC101 and | 2+2
P2BOTC102
P2BOPC105 Practical course based on P2ZBOTC103 s
Total Credits | 18
Major Elective (any one)
P2EOTE106 Biosystematics i
P2BEOTE1L07 Population Genetics 2
P2BOPE108 Practical course based on P2ZBOTE106 2
P2BOPE109 Practical course based on P2ZBOTEL07 2
Total Credits (Major Elective) | 4

Total credits to be earned in Semester- 1

22 (18 Core + 4 Elective)




Course Code Course Title Credits
Credit Framework for Semester-I1
Major Core [12 (T) + 6 (P)]
P2BOTC201 Taxonomy, Systematics and Development of 4
Flowering Plants
'P2BOTC202 M}'colng}' and Molecular Plant Patholo oy 1
P2BOTC203 Diversity and Evolution of Gymnosperms 2
P2BEOTC204 Eeproduction in Flowering Plants 2
P2BOPC205 Practical course based on P2ZBOTC201 and 242
P2BOTC204
P2BOPC206 Practical course based on P2ZBOTC202 and 2+2
P2BOTC203
Total Credits | 20
Major Elective (any one)
P2BOTE207 Molecular Biology and Ecology of 2
Reproduction in Plants
P2EOTE208 Conservation Biology 2
P2BOPE209 Practical course based on P2BOTE207 2
P2BOPE210 Practical course based on P2ZBOTE208 2
Total Credits (Major Elective) | 4
Total credits to be earned in Semester- II | 24 (20 Core + 4
Elective)
Vocational Courses
P2BOVC250 Mushroom Cultivation 4
P2BOV(C251 Horticultural and Floricultural Techniques 4
P2BOV(C252 Cultivation of Medicinal and Aromatic plants 4
P2BOV(C253 Plant Tissue Culture and Micropropagation 4




COURSE STRUCTURE FOR TWO YEAR M. Sc. BOTANY PROGRAM
(SEMESTER III AND IV)

Course Code Course Title Credits

Credit Framework for Semester-II1

Major Core [10 (T) + 6 (P)]
P2ZBOTC301 Physiology and Metabolism of Plants 4
P2BOTC302 E:Diﬂg}; and Conservation 4
P2BOTC303 Cell and Molecular Biology of Plants 4
P2BOTC304 Plant Breeding 2
P2BOPC305 Practical course based on P2BOTC301 and 242
P2BOTC302
P2BOPC306 Practical course based on P2BOTC303 and 2D
P2BOTC304

Total Credits | 22
Major Elective (any one) (2T+2P)

'P2BOTE307 Plant-Based Indigenous Traditional Knowledge 2
Systems in India
P2BOTE308 Fundamentals and Applications of Biomimetics 2
P2BOTE309 Mushrooms: Diversity, Cultivation, and 2
Applications
P2BOPE310 Practical course based on P2ZBOTE307 2
P2BOPE311 Practical course based on P2ZBOTE308 2
P2BOPE312 Practical course based on P2ZBOTE309 2
Total Credits (Major Elective) | 4
P2BOMO320 *MOOC 4
Total credits to be earned in Semester- I11 26 (22 Core+ 4
Elective)

Following is the breakup:
Total Credits to be earned 1n Semester II1-26

*Over and above 4 credits to be earned through MOOC



Course Code

Course Title

Credit Framework for Semester-IV

Credits

Major Core [10 (T)]

P2BOTC401 Genetic Engineering of Plants and Microbes 2
P2BOTC402 Biostatistics 2
P2BOPC403 Practical course based on P2BOTC401 2
P2BOPC404 Practical course based on P2BOTC402 2
Total Credits | 8
Major Elective (any one) (2T+2P)
P2BOTE405 Biodiversity Informatics 2
P2BOTE406 Industrial Microbiology and Public Health 2
P2BOTE407 Plant Molecular Stress Ph}'si-olog}' 2
P2BOPE403 Practical course based on P2BOTE405 2
P2BOPE40% Practical course based on P2BOTE406 2
P2BOPE410 Practical course based on P2BOTE407 2
Total Credits (Major Elective) | 4 (2T+2L)
'P2BORC411 Research Project 16
Total credits to be earned in Semester- IV 28 (8 Core+4
Elective + 16

Research project)

Following is the breakup:

Total Credits to be earned in Theory: 50;

Total Credits to be earned 10 Practical courses: 34;
Total Credits to be earned through Project work: 16
Total Credits to be earned: 100

*Over and above 4 credits to be earned through MOOC in Semester ITI




UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years May 2025, 2026, 2027)

Advances in Phycology, Bryology and Pteridology

Course No.: P2ZBOTC101 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test IT: 20 Marks

Major Test: 60 Marks

Course Objectives: Algas, Bryophyies, and Pleridophyites represent Crypiogams. The course is designed

to studv these groups in deiail with emphasis on their morphological, anatomical, reproductive and

ecological characteristics. It aims to explore their classification, diversity, evolutionary frends and

applied aspects in biotechnology and envirenmental monitoring.

Course Outcomes:

= The course contents will enable studenis to identily, characterize and classify Crypiogams using
modern faconomic systems and diagnostic features.

= It will help them analvze the significance of anatomy, embryology and cyiology in defermining
systematic cnd phylogenetic relationships among these groups.

= Students will be able to undersiand the ecological and biotechnological applications of algae,
bryophyies, and pleridophyies.

UNIT I: Classification, structure, reproduction and evolutionary aspects of Algae

1.1 Modern trends in classification of algae (Fritsch, 1935 vs Lee, 2008); range of thallus
structure.

1.2 Evolution of sex, modes of reproduction and major patterns of life cycles (mono-, di- and tni-
genetic types).

1.3 Biotic interactions as drivers of algal origin and evolution.

1.4 Salient features of major algal divisions based on cell wall, chloroplast and storage products.

UNIT II: Systematics, Classification and Morphology of Bryvophytes

2.1 Recent trends mn classification of Bryophytes (Sandra Holmes, 1986, Troutsky et al., 2007);
adaptation of bryophytes to early land environments.

2.2 Comparative morphology, anatomy and reproductive adaptations of Marchantiophyta
(Marchantiales, Jungermanniales).

2.3 Comparative morphology, anatomy and reproductive adaptations of Anthocerotophyta.

2.4 Comparative morphology, anatomy, and reproduction in Bryophyta (Funariales and
Sphagnales).

UNIT III: Applied Phycology and Bryvology — Biotechnological, Evolutionary and
Ecological Perspectives

3.1 Algae in biotechnology (cosmetics, food industry), seaweed polysaccharides (Agar,
Carrageenan and Alginates); algal biofuels.

3.2 Algae 1in chmate change: CO; sequestration and pollution control; algae of extreme
environments; culturing of microalgae; algal research n space.

3.3 Growth and differentiation in bryophytes: role of growth regulators in morphogenesis, onigin
and evolution of brvophytes, phylogenetic relationships among major lineages of mosses.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years May 2025, 2026, 2027)

3.4 Bryophytes as model systems, sex chromosomes in Marchantia; brvophytes as indicators of
environmental pollution; potential of bryophyte-derived bioactive compounds in applied
sCiences.

UNIT IV: Classification of Pteridophytes and diversity among early land plants and

microphyllous taxa

4.1 Ptendophytes: distingmishing characters and ongin (algal and bryophyte onigins); apospory,
apogamy, parthenogenesis; evolution of stelar types; heterospory and seed habit.

42 Classification of ptenndophytes (Spornel975; Parthar1996) up to ordinal level; Comparative
morphology, anatomy and reproduction of fossil ptenidophytes: Lepidodendron,
Sphenophyilum and Calamites.

4.3 Comparative morphology, anatomy and reproduction of Psilotum, Lycopodium, Selaginella
and Isoeres.

4. 4 Morphology, anatomy and reproduction of Equiserum with special reference to E arvense.

UNIT V: Diversity among megaphyvllous taxa; evolutionary trends and economic aspect of
Pteridiophvtes

5.1 Comparative morphology, anatomy and reproduction of eusporangiate and proto-
leptosporangiate ferns: Ophioglossum and Osmunda.

5.2 Comparative morphology, anatomy and reproduction of homosporous (Dryopreris and
Acrostichum) and heterosporous leptosporangiate ferns (Marsilea and Salvinia).

5.3 Soral (Eu- and Lepto-sporangiate) and prothallial evolution with emphasis on the role of
cytology, polyploidy and hybridization in speciation of ferns.

5.4 Economic and ecological sigmficance of pteridophytes: as ornamentals and biofertilizers
(Azella), in phytoremediation and habitat stabilization.

Suggested readings
Alzae
* Barsanti, L. and Gualtieni, P. {2022). Algae: anatomy, biochemistry, and biotechnology.
CRC press.
+ Bold, HC. and Wynne_ M. I. (1978). Introduction to the Algae: Structure and Function.
Prentice Hall of India.

v  Frtsch, FE. (1945). The Structure and Reproduction of Algae. Vol I & II. Cambndge
University Press.

* Hoek, CV.D, Mann, D.G. and Jahns, H M. ({1995). Algae: An Introduction to Phycology.
Cambnidge University Press.

*  Kumar, H D. and Singh, HN_ (1982). A Text Book of Algae. East West Press.

+ Lee E_E.(2018). Phycology. 5th ed. Cambridge University Press.

»  Sahoo, D)., and Seckbach, I (Eds). (2015). The Algae World (No. 11564). Dordrecht:
Springer Netherlands.

* Singh. B, Bauddh, K. and Bux, F. eds, (2015). Algae and environmental sustamnability.
New Delhi: Springer India.

+  Smith, G. M. (1955). Cryptogamic Botany. Vol. I McGraw Hill Co. Ltd.

*  Tramor, F. R (1978). Introductory Phycology. John Wiley and Sons Inc.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)

PG SEMESTER-1

(Syllabus for the examinations to be held in the years May 2025, 2026, 2027)

Brvophytes

Glime, J. M. (2017). Brvophyte Ecology (Vols. 1-5). E-book. Michigan Technological
University.

Pun, P. (1985). Bryophytes: A Broad Perspective. Atma Ram & Sons, Delhi.

Rashid, A (1998). An Introduction to Brvophyta, Vikas Publ. House, Pvt. Ltd.

Schuster, R. M. (1983). New mamual of Bryvology Vol. I & II The Hattor1 Botanical
Laboratory, Japan.

Smith, G. M. (1955). Cryptogamic Botany Vol II, Tata McGraw Publishing Company, Inc._,
NY.

Vander Poorten, A. and Goffinet, B. (2009). Introduction to Bryophytes. Cambndge
Umiversity Press, New York

Pteridophvtes

Bierhorst, DW. (1971). Morphology of Vascular Plants. MacMillan Co.

Bower, F.O_ (1923, 1926 and 1928). The Ferns. Vol. I-ITI, Cambridge University Press.
Bower, F.O. (1935). Pnmitive Land Plants. Mac Millan Co.

Eames, A J (1936). Morphology of Vascular Plants. McGraw Hill, NY.

Foster, A. S. and Gifford, E. M. (1979). Comparative Morphology of Vascular Plants. W.H.
Freeman & Co.

Jenkins, et al. (2017). Annotated checklist of Indian Ptenidophytes; pt. 1 (Lycopodiaceae to
Thelypteridaceae). Bishen Singh Mahindra Pal Singh, Dehradun.

Parthar, N. 5. (1989). The Biology and Morphology of Ptendophytes (Diversity and
Differentiation). Vikas Publishing House.

Rashid, A. (1976). An Introduction to Ptendophvtes (Diversity and Differentiation). Vikas
Publishing House.

Spomne, K. R. (1970). The Morphology of Ptendophytes. Hutchinson University Library,
London.

Vashishta, P. C, Sinha, A K. and Kumar, A (2010). Ptenidophyta. 5. Chand & Co., New
Delhi.

Note for Paper Setting

MCQ on LMS + Subjective | Svllabus to be covered | Time allotted for| % weightage

Test in theExamination the Exam (marks)

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test II {After 60 days) 21% to 40% 1 hour. 10 +10

Theory Svllabus to be covered | Time allotted for| % weightage(marks
in theExamination the Exam

Major Test (After 90 days) 100% Jhours. 60

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Subjective | Time allotted for the %% weightage(marks)

Test

Examination

Mid Term Appraizal

4 hours

(Evaluation of daily practical

25%




UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years May 2025, 2026, 2027)

performance/ Practical
Assionment/ Field Study)

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 100

Test I and Test IT
The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (minimum 01 from each unit) of 03 marks each
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

. Morphological study of representative members of Algae: Microcystis, Aulosira, Qocystis,
Pediastrum, Hydrodictvon, Ulva, Pithophora  Stigeoclonium, Draparnaldiopsis,
Closterium, Cosmarium, Chara.

. Study of morphology, anatomy and reproductive structures of bryophytes: Murchantia,
Anthoceros, Polytrichum, Plagiochasma, Asterella.

. Anatomy of fossil ptendophvies (dglaophyvion, Rigmia, Asteroxylom, Lepidophloios,
Lepidocarpon, Sphenophyllum, Calamites) from permanent shides.

. Morphology and anatomy of fern-allies (Psilotum, Lycopodium, Selaginella, Isoetes,
Eguisetum).

. Diversity in spore bearing organs and anatomy of vegetative and reproductive organs of
some ferns (Ophioglossum, Cyarhea, Dryopteris, Gleichenia, Pteris, Asplenium, Salvinia).



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years December 2025, 2026, 2027)

Advanced Microbiology and Virology

Course No.: P2BOTC102 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: This course is designed to provide students with an in-depth understanding of
microbial and viral systems, en compassing both fundamental principles and recent advances.
It explores the structural and molecular complexity of microbes and viruses, their evolutionary
diversity, modes qf interaction with plant and animal hosts, and their roles in health, disease,
and environmental applications

Course Outcomes: After successful completion of this course, students will be able fo:

»  Understand the fundamenial principles of microbiology and virology, including microbial struciure,
evolution, taxonomy, and the molecular mechanisms of microbial and viral inferactions with host
OFganisms.

= Critically evaluate the structural, fimctional, and ecological diversity of bacteria, archoeq, viruses,
viroids, and bacteriophages,

= Develop skills in microbial isolation, culturing, staining, and characterization, along with the ability
to diagnose plant viral and bacterial diseases using sympfomatology and laboratory practices.

= Explain the molecular and cellular mechanisms underlving pathogenesis in plant and animal viral
infections, with emphasis on case studies like SARS-Col-2, TMV, and retroviruses.

= Assess the role of endopiytes, rhizobia, mycorrhizas, and probiotics in promoting plant and humean
health, environmental sustainability, and bioremediation.

= Imterpref how viral and viroid pathogens gffect global health and crop productivity, and propose
imtegrated disease management sirategies.

UNIT I: Fundamentals of Microbiology

1.1 Scope of Microbiology; Historical perspectives: sigmificant contributions of microbiologists
in the development of microbiology; spontaneous generation controversy; Germ theory of
disease

1.2 Development of Techmiques for Studying Microbial Pathogens; The Golden Age of
Microbiology and Immunological Studies

1.3 Microbial Evolution, Microbial Classification: Phenetic, Genotypic and Phylogenetic
approaches; Major Domains of Life; Introduction to Bergey's Manual of Systematic
Bacteriology

1.4 Microbial Growth: Types of Culture Media and their applications; Growth patterns in open
and closed svstems of cultures

UNIT II: Diversity and Taxonomy of Eubacteria and Archaea

2.1 Bactenia: Cell structure, function and reproduction; Components of cell envelope: Structure
of murein in Gram-positive and Gram-negative bacteria; Capsule, slime laver, structure and
mechanmism of flagellar movement; Conjugation and attachment fimbriae.

2.2 Structures internal to the cell wall: cytoplasm, nucleoid, Types and significance of storage
granules, gas vesicles and magnetosomes; Endospores: structure and composition,
mechamsm of vegetative and sporulation cycle



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years December 2025, 2026, 2027)

2.3 Distinguishing features of Archaebacteria: Form, nutrition, habitat, unique metabolism, cell
wall composition; Methanogens: their significance.

2.4 Halophilic Archaea: Haloarchaeal strategies to cope with salinity stress; Thermoacidophiles:
Strategies to cope with heat, acid & osmotic stress- Importance & applications

UNIT III: Advanced Plant Virology and Viroid Biology

3.1 Structural and Molecular Features of Plant Viruses: Host range and specificity, Comparative
ultrastructure, capsid symmetry and genome tvpes. Molecular mechanisms underlying host-
virus interactions and symptom expression (TMV)

3.2 Systematic classification of symptoms: Localised vs. systemic; Symptomatology of major
viral diseases: ssENA (CMV, PVX); ssDNA (ToLCV, BCTV); dsDNA (CaMV, RTBV)
Viruses.

3.3 WViroids: Host range, genome structure and classification (Pospiviroidae & Avsunviroidae);
Molecular mechamisms: rolling circle replication; Case studies of economically sigmficant
viroid diseases: PSTVd and CEVd.

3.4 Mechanisms of vertical and horizontal transmission: vector and non-vector mediated
pathways: Integrated disease management (IDM) framework and advanced control methods
for plant viruses

UNIT IV: Animal Virology and Bacteriophages: Structure, Pathogenesis, and Control

4.1 Structural and Molecular Features of Animal Viruses; Global health implications-Influenza
virus-structure, replication, mechamism of acquiring vanations.

42 Pandemics and Epidemics: SARS-CoV-2: emergence, molecular mechanmisms of entry
(ACE2), replication, and exit strategies; Retroviridae: genome organization, host-receptor
interaction (CD4, CCR3/CXCR4), reverse transcription and integration.

4.3 Bacteriophages: Structure and replication of wvirulent, temperate and filamentous DNA
phages; Concept of prions.

4.4 Antiviral strategies for anmmal viruses: Vaccination approaches: Killed, live-attenuated,
subunit, recombinant vector, DNA/RNA vaccines; Antiviral drug development: Challenges
and successes in therapeutics.

UNIT V: Plant-Microbe Interactions: Symbiosis and Applications

5.1 Types of plant-microbe interactions: Beneficial: Mycorrhizae (ECM, AMF); Endophytes
(systemic & transient)-direct and indirect benefits conferred to the plant and rhizosphere
associations.

5.2 Plant growth-promoting rhizobia- (ePGPRs and iPGPRs); Mode of action; Direct and
Indirect Mechanisms.

5.3 Environmental Applications of Beneficial Microbes: Bioremediation: Types; Bacteral,
Phycoremediation (microalgae and Cyanobacteria) and Mycoremediation of heavy metals
and contaminants from polluted sites.

5.4 Probiotics: Concept, Common genera, Mechanism of action and benefits in human health
and nutrition.

Suggested readings

» Black, J. G. (2013). Microbiology. 8th Edn. John Wiley & Sons. New York.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years December 2025, 2026, 2027)

* Cao, et al, (2013). A Single-Molecule View on the Disassembly of Tobacco Mosaic Virus.
Biophysical Journal, 105 (12): 2615-2616.

v Cascella, et al . (2023). Features, Evaluation, and Treatment of Coronavirus (COVID-19). In:
StatPearls. Treasure Island (FL): StatPearls Publishing.

+ Cowan, M. Eelly. (2015). Microbiology: a systems approach. 3rd ed. Mc Graw Hill, New
Delhi.

+ Fhint et al (2015). Principles of virology. Amencan Society for Microbiology

* Hu, B. etal, (2015). Structural remodeling of bacteriophage T4 and host membranes during
infection initiation. Proc Natl Acad Sci U S A 1;112 (35)

» John B. C. and Venetia, A S (2007). Virology Principles and Applications. John Wiley &
Sons Lid.

* Madigane, M. T., et al (2009). Brock’s Biology of microorgamisms. 12th ed. Pearson,
Benjamin.

+ Singh D.P_ Harikesh, B. S and Prabha, R eds. (2017). Plant Microbe Interactions in Agro
Ecological Perspectives: Volume 2: Microbial Interactions and Agro Ecological Impacts.
Singapore: Springer.

*  Sumbali, G. and Mehrotra, R 5. (2025). Fundamentals of Microbiology. Medtech Science
Press., A division of Scientific International.

+ V'kovski, et al . (2021). Coronavirus biology and replication: implications for SARS-CoV-2.
Mature Reviews Microbiology 19, 135-170.

v  Wiley, I, Sandman K. and Wood, D. (2020). Prescott’s Microbiology. 11th ed. Mc Graw
Hill, New Delhi

Note for Paper Setting

MCQ on LMS + Svllabus to be covered in| Time allotted for| %o weightage
Subjective Test theExamination the Exam (marks)
Test I (After 30 days) Ip to 20% 1 hour. 10 +10
Test II (After 60 days) 21% to 40% 1 hour. 10 +10
Theory Syllabus to be covered in| Time allotted for| % weightage(marks
theExamination the Exam
Major Test (After 90 days) | 100% 3hours. a0
Total 100
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraisal 4 hours 25%
(Evaluation of daily
practical performance
Practical Assignment’ Field
Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25%| Viva-Voce

Total 100




UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)

PG SEMESTER-1

(Syllabus for the examinations to be held in the years December 2025, 2026, 2027)

Test I and Test IT
The subjective test of Test T and Test IT would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the mummum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (minimum 01 from each unit) of 03 marks each.
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Microscopy and bactenal staiming techniques- Demonstration of Simple and differential
staining and special staming techniques.

Basic media preparation techniques for culturing bacteria (NA). potato dextrose agar (PDA),
and other basic culture media.

Isolation and purification of bacteria from soil using the serial dilution techmique;
subculturing and colony purification.

Study of Rhuzobium spp. in root nodules of legumes using staming techmques.
Symptomatology of plant diseases caused by bacteria (leaf spot of peach, angular leaf spot of
cotton, Kresek of rice, Citrus canker, Bactenial wilt of tomato and Fire blight of apple).
Symptomatology (Mosaics: Mottling, vein clearing, Vein banding Chloritic spotting, streaks
& stripes, Ring spotting, Stunting/dwarfing, Leaf roll, Enation, Pox, Shoe-string, Tumours,
Pitting, Bunchy top, Curly top, Flower breaking, vein necrosis) of plant diseases (TMV,
CMV, PLRV, PVY, SMV, CTV, BBTV and PR5V) caused by viruses

Symptomatology of plant diseases caused by viroids (CSVd, PSTVd, CCCVd and CEVd)
Microscopic observation and identification of Probiotic cultures (Lactobacillus from
curd/yogurt)



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years December 2025, 2026, 2027)

Cytology, Genetics and Cytogenetics

Course No.: P2BOTC103 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: Genetics and cyiogenetics provide scientific basis to the art of plant and animal
breeding. Genetic improvement of crop plants cannot be sound, unless their genefic architecture has
been fully undersiood. For this cyiology allows the students fo study the morphology and behaviour of
different tvpes of chromosomes of eukaryotes. This course aims af eguipping the students with up-fo-date
kmowledge of the nature and structure of genetic material and principles of heredity in diploid polyploid
and aneuploid organisms.

Course Outcomes:

o Students will be equipped with knowledge of structure of genetic material and principles of heredify.
s Developing skills for utilising information gained on cytological and genetic features for designing
breading experiments.

UNIT I: Chromatin organization

1.1 Architecture of chromosomes in pro- and eukaryotes; molecular orgamzation of nucleosome,
centromere, telomere and nucleolar organizers.

1.2 Cytological techniques; chromosome banding, In-situ hybridization methods: FISH, GISH,
CGH and SKY (spectral karyotyping).

1.3 Specialized chromosomes: structure, occurrence and behaviour of B-chromosomes, polytene
and lamp brush chromosomes.

1.4 Sex chromosomes in relation to sex determining mechamism in plants ( Melandrium, Papava),
Drosophila, birds and human beings; evolution of Y chromosome in man_

UNIT II: Numerical alterations in the genome

2.1 Omngin, occurrence, production and meiosis of monoploids, haploids and dihaploids.

2.2 Ongin and production of autopolyploids: concept of chromosome and chromatid segregation
and double reduction.

2.3 Allopolvploids - types, genome constitution and analysis of wheat, Brassica and cotton.

2.4 Aneuploid tyvpes-Origin, occurrence, production, meiosis and detection of monosomics and
trisomics and their use in chromosome mapping; overview and use of balanced tertiary
trisomics.

UNIT III: Genetic recombination and mapping

3.1 Linkage and construction of genetic maps: cytogenetic and linkage maps; two- and three-
point test crosses in Maize and Drosophila; tetrad analysis; sex-linkage

3.2 Recombination: molecular mechanism in pro- and eukaryotes; site specific recombination;
environmental and genetic factors affecting the frequency of crossing over; mapping with
molecular markers; development of mapping populations 1n plants and their importance
crop improvernent.

3.3 Correlation of genetic and physical maps; somatic cell genetics; extrachromosomal
inheritance.
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34 Gene mapping in bactena and viruses; transformation, comjugation, transduction and
sexduction.

UNIT IV: Gene structure, expression and sudden changes

4.1 Gene fine structure; allelic complementation; 11 locus.

4.2 Regulation of gene expression in prokarvotes (lac operon and trp operon) and eukaryotes
(hormonal control and methylation); concept and applications of epigenetics.

4 3 Mutations: causes and detection of mutant types — lethal, conditional, biochemical, loss- of-
function, gam-of-function, germinal vs. somatic mutants; insertional mutagenesis and site
directed mutagenesis; DINA damage and repair mechanisms.

4.4 Transposable elements i prokaryvotes and eukaryotes; IS, Tn3, Tn5, Tn9, Tnl0
prokaryotes; Ac-Ds and Spm-dSpm in maize, Copia and P elements in Drosophila and Ty
elements of veast; LINE and SINE in humans; concept of transposon tagging.

UNIT V: Cyvtogenetics of higher Plants

5.1 Breeding behaviour and genetics of simple and complex translocation heterozygotes,
translocation tester sets; Robertsonian translocations; evolutionary perspectives.

5.2 Breeding behaviour and genetics of mversion heterozygotes; effects of single and double
CIOSSOVers.

5.3 Transfer of whole genome (Triticale), individual chromosomes and chromosome segments.

5.4 Production, characterization and utility of alien addition and substitution lines: classical and
modem approaches.

Suggested readings

+ Alberts, B, Bray, D, Lews, J, Raff M., Roberts, K. and Watson, J.D. (1989). Molecular
Biology of the Cell. Garland Publishing Inc. NY & London.

+  Alberts, etal , (2015). Molecular biology of the cell. 6th ed. Garland Science, New York.

v Avers C (1984). Genetics. PWS Publishers.

»  Brown, T. A (1989). Genetics: A Molecular Approach. VNR international.

+ Brown, T. A (1990). Gene Cloning-An introduction. Chapman and Hall, London.

* Brown, T. A (2016). Gene cloning and DNA analysis. 7th ed. Wiley Blackwell, UK.

*  Cooper, G. M. and Hausman, R_ E._ (2018). The Cell: A molecular approach. 7th ed. Sinauer
Association, USA.

Gupta, PK (1997). Genetics. Rastogi Publications, Meerut.

v Gupta, PX.(2002). Cell and Molecular Biology. Rastogi Publications, Meerut.

* Hartl, DL. and Jones, E'W. (2000). Genetics — An Analysis of Genes and Genomes. Jones
& Bartlett Publishers.

* Iwasa, J. and Marshall, W. (2016). Karp’s Cell and Molecular Biology-Concepts and
Experiments. 8th ed. Wiley Plus, Singapore.

*  Jones Russell et al, (2017). Molecular life of plants. Wiley Blackwell, New Delhi.

v  EKarp G (1999). Cell and Molecular Biology — Concepts and Experiments. John Wiley and
Sons Inc.

+  Klug, W.5.(2012). Concept of Genetics. 10th Edn. Pearson publications.

+ Krebs, J.E. (2018). Lewin’s Genes XII. Jones & Bartlett, Burlington.

*  Lewin B.(2000). Genes VII. Oxford University Press, NY.
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« Liehr, T. (Ed.). (2022). Cytogenetics and Molecular Cytogenetics. CRC Press

*  Lodish, etal, (2016). Molecular Cell Biology. 8th ed. Macmillan, New York.

*  McGowan-Jordan, J., Simons, A and Schmud, M. (Eds). (2020). ISCN 2020: An
International System for Human Cytogenomic Nomenclature. Karger.

+ Old, RW. and Primrose, $.B. (1994). Principles of Gene Mampulation Blackwell Scientific
Publication, London.

* Pierce, B. A (2018). Genetics essentials: Concepts and connections. 4th ed. Macmillan,
USA

 Pollard, T. D_etal , (2017). Cell Biology. 3rd ed. Elsevier, USA.

Pnmose. 5. B. and Twyman, B M. (2014). Principles of gene manipulation and genomics.
7th ed. Wiley Blackwell, New Delh1.

*  Russell, P.J. (1998). Genetics. Benjamin/Cummings Publishing Co. Inc.

*  Singh R J (2017). Plant Cytogenetics. 3rd ed. CRC Press, Boston

+  Sinnott, EW_, Dunn L. C._ and Dobzhansky T. (1958). Principles of Genetics. Kugakusha Co.
Ltd.

*  Snustad, D. P. and Simmons, M. J. (2019). Principles of Genetics. 7th ed. John Wiley &
Sons, NY.

*  Snustad, D.P. and Simmons, M.J. (2000). Principles of Genetics. John Wiley & Sons, NY.

«  Stansfield, W.D. (1991). Genetics (Schaums outlines), McGraw Hill.

+  Strickberger, M W_ (1976). General Genetics. McMillan Publishing Co. Inc. NY.

v Stuart, E. (2023). Introduction to molecular cytogenetics. American Academic Publisher.

+  Swanson CP., Merz, T. and Young, W.J. (1967). Cytogenetics. Prentice Hall of India, Pvt.
Ltd.

*  Watson, J. D., Hopkins, N. H., Roberts, J. W_, Steitz, J. A. and Weimner A. M. L. (1987).
Molecular Biology of the Gene. The Benjamin/Cummings Publishing Company Inc.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for] % weightage(marks)

Subjective Test theExamination the Exam

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test II (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Svllabus to be covered in | Time allotted for] % weightage(marks)
theExamination the Exam

Major Test (After 90 100% 3hours. 60

davs)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the % weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/
Practical Assignment
Field Study)
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External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 100

Test I and Test IT

The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test

I and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (mimimum 01 from each umt) of 03 marks each.
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Karyotype analysis and preparation of ideogram.

Study of somatic chromosomes from root tip squashes.

Comparative effect of various pretreating agents on somatic chromosomes.

Study the effect of various known mutagens and adulterants on somatic chromosomes.

Study of chromosomes duning meiosis (dloe vera, Delphinium ajacis. Allium cepa
Tradescantia canaliculata, Phlox drummondii, Papaver sominiferum).

Attempt silver banding for staining nucleolus — organizing region.

Study the polytene chromosomes in Chironomus.

Study the characteristics and behavior of B chromosomes in an appropriate material.

Study the sex chromosomes of Spinacea, Rumex/Cannabis, Mirabilis.

Study the effect of induced polyploidy on plant phenotype, meiosis, pollen and seed fertility
and fruit set.

Work out the effect of mono and trisomy on fertility and meiotic behaviour.

Study the effect of translocation heterozvgosity on chromosome pairing, chromosome
disjunction and pollen and seed fertility.

Study the meiosis of complex translocation heterozygotes.

Construction of genetic maps from the given data.

Calculation of recombination frequencies.

Determination of linkage relationships.

Study of Mendelian and non-Mendelian inheritance patterns.
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Biosystematics
Course No.: P2BOTE106 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test I1: 10 Marks

Major Test: 30 Marks

Course Objectives: The living plant species kmown so far are 3.74 million of which 295 are

angiosparms. To identify, nome and classify such a vast mumber in a manner which may allude fo their

inter-relationships and evolutionary lineqge s a humongous buf mosi basic task. The course will

Jamiliarize the studemts with this underiying basis; make them undersiand the inter- and infraspecific

variations existing in the garmplasm of any species, and their importance in the evolutionary time scale.

The course will enable them fo realize that species are not siatic buf ever-evolving biological entities,

which canmot always be neatly circumscribed

Course Outcomes:

= The students will undsrstand the nuances of plant life at the species level and its inferaction with
biotic and abiotic factors which is pivotal for any breeding and crop improvement program.

= They will gain a deep insight imfo the nature of genetic resources and their imporiance for germplasm
chrracterization, evaluation and documeniation

UNIT I: Synthetic Theory of Evolution

1.1 Charles Darwin and synthetic theory of evolution; evolution through natural selection.

1.2 Populations; evolution at the population level through mutation, recombination, gene flow
and selection.

1.3 Vanabilityv-kinds and patterns; phenetic and geographical wvanability; Turesson’s
experiments; transplant experiments of Clausen, Keck and Hiesey; expeniments of
MacMillan.

1.4 Races- kinds and dynamics; differentiation of ecads; formation of ecotypes.

UNIT II: Sources of variation

2.1 Breeding systems-overview, advantages. disadvantages and effectiveness of - and out-
breeding in evolution.

2.2 Self-incompatibility-types and genetic control; unisexuality and dioecism; outbreeding and
its tmpact on population structure; inbreeding and its establishment.

2.3 Hybndization-concept and role in evolution; introgressive hybndization.

2.4 Factors causing speciation-hybndization, reproductive 1solation, polyploidy, apomixis.

UNIT III: The Species problem

3.1 Speciation-general account and tvpes; development of ecological and geographical barriers,
correlation between morphology and reproductive 1solation.

3.2 Gradual speciation-geographical isolation, differentiation, merger of range, range overlap
and resulting interactions.

3.3 Abrupt speciation-polyploidy and catastrophic selection; leaky isolation barriers, gene flow
and selection.

3.4 Concepts of species-morphological, biological and evolutionary concepts; brief account of
species complexes.
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Suggested readings

Angiosperm Phylogenvy Group (2016). An update of the Angiosperm Phylogeny Group
Classification for the orders and families of flowening plants: APG IV. Botanical Journal of
the Linnaean Society 181: 1-20.

Besse, P. (2014). Molecular Plant Taxonomy. Human Press, London.

Bhattacharva, B. (2009). Systematic Botany. Narosa Publishing House, New Della.

Briggs, D). and Walters, S. M. (2016). Plant Vanation and Evolution. Cambridge University
Press. (4th ed ).

Crawford, D.J. (2003). Plant Molecular Systematics. Cambridge Umiversity Press,
Cambrnidge, UK.

Davis PH. and Heywood V. H. (2011). Prnciples of Angiosperm Taxonomy Scientific
Publications.

Davis PH and Hevwood V.5, (1963). Pnnciples of Angiosperm Taxonomy. Oliver and
Boyd, Edinburg.

Grant, V. (1971). Plant Speciation. Columbia University Press, NY.

Grant, V. (1977). Organismic Evolution. W H. Freeman and Co.

Grant, W. F. (ed)} (1984). Plant Biosystematics. Academic Press, NY.

Hartl, D. L. and Ruveolo, M. (2012). Genetics-Analysis of Genes and Genomes (8th ed.).
Jones and Bartlett India Pvt. Ltd.. New Delhi.

Hartl, D L. and Jones, EW._ (2000). Genetics — An Analvsis of Genes and Genomes. Jones &
Bartlett Publishers.

Heywood, V. H. (ed) (1973) Taxonomy and Ecology: Academic Press, NY

Heywood, V. H. (ed) (1976) Botanical Systematics. Vol I; Academic Press, NY

Hillis, D.M., Moritz C. and Mable, B. K. (1996) Molecular Systematics. Sinauer Associates,
Massachusetts.

Hollingsworth, P M | Bateman, R M. and Gornall, B_J. (1999). Molecular Systematics and
Plant Evolution. Taylor and Francis, London.

Judd, W.5., Campbell, C5, Kellogg, EA | Stevens, P A and Donoghue, M.J. (2016). Plant
Systematics: A Phylogenetic Approach. Sinaver Associaes, Inc | Massachusetts.

Patané, J.5.L., Martins, J. and Setubal, J.C. (2018). Phylogenomics. In: Setubal J., Stove I,
Stadler P. (eds) Comparative Genomics. Methods in Molecular Biology, vol 1704. Humana
Press, New York. NY.

Radford, A E. (1986). Fundamentals of Plant Svstematics. Harper and Row Publications Inc.
Ridley, M. (2003). Evolution. Wiley-Blackwell. (3rd ed.).

Simpson, M.G. (2010). Plant Systematics. Elsevier, Amsterdam.

Singh, Gurcharan (2021). Plant Systematics: Theory and Practice (4th ed.) CBS Publishers
and Distributors Pvt. Ltd. India.

Smith, J. M. (1998). Evolutionary Genetics. Oxford University Press.

Snustad, D P. and Simmons, M_J. (2000). Principles of Genetics. John Wiley & Sons, NY.
Sokal, R. R. and Rohlf, F. J. (1973). An Introduction to Biostatistics. W. H. Freeman and
Company, New York.

Sokal, R. R and Rohlf, F. J. (2001) Biometry-The Prnciples and Practice of Statistics
Biological Research. W. H. Freeman and Company, New York.

Solbrig, O. T. (1969) Evolution and Systematics. The MacMillan Company, NY
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+ Solbrig, O. T. (1970) Principles and Methods of Plant Biosystematics. The Mac Millan
Company, NY

v Solbrig, O. T. And Solbrig. D. I. (1979). An introduction to Pollination Biology and
Evolution. Addison-Wesley Pyblishing Co.

* Stace, C. A (1980). Plant Taxonomy and Biosystematics. Edward Arnold.

* Stebbins, G. L. (1950). Vanation and Evolution in Plants. Columbia University Press, NY.

+ Stebbins, G_ L. (1971). Chromosomal Evolution in Higher Plants. Arnold, London.

+  Stebbins, G_ L. (1974). Flowering Plants-Evolution above species level Edward Arnold.

v Stuessy, TF. (2008). Plant Taxonomy: The systematic Evaluation of Comparative Data.
Columbia University Press, New York.

*  Stuessy, T.F., Crawford, D.J., Soltis, DE. and Soltis, P.5. (2014). Plant Systematics: The
origin, interpretation, and ordenng, of plant bodiversity. Koeltz Scientific Books,
Konigstein, Germany.

+ Woodland, D. W. (2009). Contemporary Plant Systematics. Andrews University Press,
Michigan.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)
Subjective Test in theExamination for the Exam
Test I (After 30 days) Up to 20% 30 min 545
Test II (After 60 days) 21% to 40% 30 min 5+5
Theory Syllabus to be covered | Time allotied % weightage (marks)
in theExamination for the Exam
Major Test (After 90 days) | 100% 2 hours 30
Total 50
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraisal 4 hours 25%
(Evaluation of daily
practical performance/
Practical Assignment/ Field
Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total S0

Test I and Test IT
The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
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failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test IT only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Observation and analysis of phenotypic variability 1n some selected taxa e g Eclipta alba,
Solanum nigrum, Plantago sp., Argemone sp., Verbascum sp., etc.

Floral variahility within a genus and its impact on breeding system e g_ species of Solanum,
Capsicum, Commelina, Euphorbia, cucurbits, etc.

Statistical analysis of vanability using frequency and probability distributions and constants
like mean_ standard deviation, standard error, coefficient of vanation.

Tests of significance like Students’ t-test, F-test, z-test, one-wayv and two-way ANOVA.
Non-parametric tests of sigmificance-chi-square, Kruskal-Wallis, Spearman’s correlation,
Mann-Whitney U, Wilcoxon Tests

Application of correlation and regression analysis to the data generated and interpretation
of results

Fractionating phenotypic vanability; habitat and chromosome analysis

Karvotypic studies, biochemical and molecular profiling as parameters in determimng
phylogeny

Use of statistical software/packages in carrying out Cluster analysis, PCA_  RDA and LDA.
Field and Herbarium study.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years May 2025, 2026, 2027)

Population Genetics

Course No.: P2BOTE107 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: Population genetics gives an exact understanding of gemeral evolutionary genetic

phenomenon such as genetic drifi, gene flow and inbreeding along with the extent of infra-and infer-

population variability preseni. Evolutionary gemetics provides kmowledge regarding the phylogenetic

relationship among different organisms based on morphological enzymatic and DNA based markers.

Course Outcomes:

= Making students knowledgeable about the agriculturally importani traits which show continuous
variation.

= Assist them in understanding extent of nira and infer-population variability in a species, genetic
differentiation infer-population gene flow.

= Helping them fo determine evolutionary relationship betwesn fmea based on morho-, cyto- and
molecular traifs.

UNIT-I: Population genetics: Measurement of Genetic variations
1.1 Qualitative versus quantitative characters; multiple factor hypothesis; Analysis of continuous
variation.
1.2 Components of vanation; phenotypic and genotypic, nature of gene action (additive,
dominance and epistatic).
1.3 The allele frequencies versus genotype frequencies; and Hardy-Weinberg principle of genetic
equilibrium: assumption and its derivation.
1.4 Exceptions to Hardy-Weinberg principle, non-random mating, unequal survival, population
subdivision, migration.
UNIT-II: Genetic drift and Population Structure
2.1 Natural selection at the level of gene and the phenotype (Directional, disruptive and
stabilizing).
22 Random genetic drift and effect of population size on random changes 1n allele frequencies.
2.3 Populations 1 genetic equilibrium: balancing selection, mutation selection balance, mutation
drift balance.
24 Population structure: Minimum viable population concept, the continent-Island Model
UNIT-III: Gene flow and Phylogeny
3.1 Gene flow: mechanism of gene flow and agencies involved (biotic and abiotic).
3.2 Founder effect and its relation with pollen and seed germination.
3.3 Construction of phylogenetic tree emploving character based method: Maximum Parsimony
and Maximum Likelihood.
34 Construction of phylogenetic tree using distance based method: UPGMA.
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Suggested readings

*  Brown T.A. (1989). Genetics: A Molecular Approach. VNR international.
*  Falconer D.S. (1960). Introduction to Quantitative Genetics. Oliver and Boyd, Edinburgh and

London. (ISBN- 978-

0050008621).

*  Hednck Phihp W, (2011). Genetics of Populations. 4th ed. Jones and Bartlett Publisher,

LLC.

*  Jha AP (1993). Genes and Evolution (reprinted 1997). Macmullan Publishing Company
Incorporated. (ISBN- 978-0333927106).

»  EKlug WS Cummings MR Spencer C A Palladino M A . & Killian D. (2021). Concepts
of Genetics (12th ed ). Pearson. (ISBN 978-0135564776).

*  FRidley M (2004). Evolution. 31d ed. Blackwell Publishing.

*  Spustad D P. and Simmons M.J_ (2000). Principles of Genetics. John Wiley & Sons, NY.
*  Spustad DP. and Simmons M.J. (2019). Principles of Genetics. 7th ed. John Wiley & Sons,

NY.

Note for Paper Setting

MCQ on LMS +
Subjective Test

Syllabus to be covered
in theExamination

Time allotted % weightage(marks)
for the Exam

in theExamination

Test I (After 30 days) Up to 20% 30 mun 545
Test IT (After 60 days) 21% to 40% 30 min 5+5
Theory Syllabus to be covered | Time allotted %% weightage(marks)

for the Exam

Major Test (After 90 days)

100%

2 hours 30

Total

50

Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraizal 4 hours 25%
(Evaluation of daily
practical performance
Practical Assignment/ Field
Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce

Total

Test I and Test IT

The subjective test of Test I and Test IT would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
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failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test IT only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each umit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

. Determiming allelic frequencies for selected morphological traits from naturally occurring
populations of a species.

' Izolation of genomic DNA, amplification of specific segments using primers and analvysis
of DNA profiles for allele frequencies.

. Testing Hardy-Weinberg proportions by analyzing the isozyme profiles.

. Finding relationship between physical and genetic distance on the basis of data generated
from various experiments.

. Phylogenetic tree construction using unweighted Pair group method (UPGMA), The
Maximum Parsimony method and Maximum Likelthood.

' Estimation of genetic distance, gene flow and population structure Shannon-Weiver, Net's
Genetic diversity indices from data generated.
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Taxonomy, Systematics and Development of Flowering Plants

Course No.: P2ZBOTC201 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test IT: 20 Marks

Major Test: 60 Marks

Course Objectives: This course aims fo provide studenis with an advanced understanding of the

principles and practices of plant faxonomy and systematics, with a focus on flowering plants. It covers

classical and modern classification systems, phvilogenetic analysis, moleculor approaches, and the

developmental anatomy of plants. The course also explores the evolution of keyv angiosperm families,

vegetative and reproductive adaptations, and specialized plant structures, equipping students with both

theoretical knowledge and practical tools for taxonomic research.

Course Qutcomes: After completing this course, studernts will be able to:

» Understand and compare various systems of plott classifieation, ncluding modern plylogenstic
Jframeworks.

=~ Apply phenetic and cladistic methods to anabze plant relafionships using morphological and
molecular data.

= Ideniify mgior angiosperm families and biterpret their evolutionary significance.

» Explain the developmenial anaiomy of flowering plants, including meristem organization, fruit
development, and specialized structures.

UNIT I: Taxonomy and systematics

1.1 Ewvolution of taxonomy: exploratory, consolidation, biosystematics and encyvclopedic.

1.2 Systems of classification: comparative account of artificial, natural, phylogenetic and APG
systems of classification.

1.3 Phenetics and cladistics: principles, characters and their selection, character-taxon matrix,
similarity matric, construction and analysis of phenograms and cladograms.

1.4 Plant nomenclature: recent advances in ICN_ types of names and rejection of names.

UNIT II: Advances in plant taxonomy

2.1 Classification of flowering plants: introduction of Angiosperms Phylogeny Group (IV)
classification. taxonomic evidence: structural and biochemical characters.

2.2 Plant molecular systematics: DNA sequence data, types of sequence data, sequence
alignment.

2.3 Phylogenetic analysis: Parsimony, Maximum Likelthood, Bavesian approaches, Neighbor-
Joming.

2.4 Molecular approaches: barcoding concept; standard barcode markers: ntDNA, cpDNA and
mtDNA. Phylogenomic approach towards understanding plant systematics.

UNIT III: New approaches in plant taxonomy

3.1 Basal angiosperms: taxonomic description of Magnoliaceae and Piperaceae (Magnoliids).

3.2 Basal, petaloid and commelinid monocots: taxonomic description of Araceae (basal),
Liliaceae and Orchidaceae (petaloid), Poaceae and Zingiberaceae (commelimd) monocots.

3.3 Eudiots: taxonomic description of Ranunculaceae and Caryophyllaceae (superastenids).
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34

Eudicots: taxonomic description of Fabaceae (fabids), Malvaceae (malvids), Asteraceae
(campanulids), Lamiaceae and Solanaceae (lamiids).

UNIT IV: Seed germination, seedling growth and establishment

4.1

412

43

44

Unique features of plant growth and anatomy: process of seed germination and its types,
geotropism and phototropism: role of hormones- Cholodry-went hypothesis, current models;
role of mutants in understanding genetic control.

Organisation of shoot and root apical mernistem: patterns of cell fate, shoot and root
development: cell lineages; Leaf growth, development and senescence: physiological,
metabolic and molecular pathways.

Secondary growth: wood development and 1ts diversity; cambial vanants; ultra structure and
control of xylem and phloem differentiation.

Stomata and trichomes: structural diversity, genetic control of origin and development.

UNIT V: Specialized structures and propagules

51

5.2

53

5.4

Specialized secretory and exchange Structures: Structural and functional anatomy of
laticifers, lenticles, nectarines, osmophores, salt glands and hydathodes.

WVegetative propagules and resource allocation: vegetative propagules for perennation and for
ramification: diversity, propagules as sinks for photosvnthates-process and molecular
control.

Fruit development and ripening mechanisms: fruit development and ripening: dynamics of
fruit growth and development: role of hormones, biochemistry and genetics of fruit ripening;
parthenocarpic fruits-development and economic significance.

Seed biology and adaptive strategies: sexual seeds- types and structure: pattems of evolution,
anatomical adaptations for survival in diverse habitats, biotic and abiotic stresses.

Suggested readings

Angiosperm Phylogeny Group (2016). An update of the Angiosperm Phylogeny Group
Classification for the orders and families of flowering plants: APG IV. Botanical Journal of
the Linnaean Society 181: 1-20.

Besse, P (2014). Molecular Plant Taxonomy. Human Press, London.

Crawford, D. I (2003). Plant Molecular Systematics. Cambridge University Press,
Cambnidge, UK.

Cronguist, A. (1981). An Integrated System of Classification of Flowering Plants. Columbia
University Press, New York.

Davis, P. H. and Heywood V. H. (2011). Principles of Angiosperm taxonomy Scientific
Publications.

Hillis, D. M., Moritz, C. and Mable, B. K. (1996) Molecular Systematics, Sinauer
Aszgociates, Massachusetts.

Hollingsworth, P. M., Bateman, K. M. and Gornall, R J. (1999). Molecular Systematics and
Plant Evolution. Taylor and Francis, London.

Judd, W. 5., Campbell, C. 5, Kellogg, E. A., Stevens, P. A. and Donoghue, M. J. (2016).
Plant Systematics: A Phvlogenetic Approach. Sinauer Associaes, Inc. . Massachusetts.
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*  Patané_J S.L_ Martins, J. and Setubal, J. C. (2018). Phylogenomics. In: Setubal, T Stoye,
T. Stadler, P. (eds) Comparative Genomics. Methods in Molecular Biology, vol 1704
Humana Press, New York, NY.

*  Pullaiah, T. and Karuppusamy, S. (2018). Taxonomy of Angiosperms. 4th rev. ed. Astral
International Pvt. Ltd., New Delha.

*  Singh G. (2021). Plant Systematics: Theory and Practice 4th ed. CBS Publishers and
Distributors Pvt. Ltd. India.

*  Stuessy, T. F. (2002). Plant Taxonomy. Bishen Singh Mehandra Pal Singh, Dehradun

»  Stuessy, TF. (2008). Plant Taxonomy: The systematic Evaluation of Comparative Data.
Columbia University Press, New York.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| %o weightage

Subjective Test theExamination the Exam (marks)

Test I (After 30 davs) Up to 20% 1 hour. 10 +10

Test II (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Syllabus to be covered in | Time allotted for| % weightage
theExamination the Exam (marks)

Major Test (After 90 100% Jhours. 60

davs)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

% weightage(marks)

Mid Term Appraisal
(Evaluation of daily
practical performance/
Practical Assignment/
Field Study)

4 hours

25%

External Examination

4 hours

75%

Final Practical
Performance

25% | Viva-Voce

Total

Test I and Test IT

The subjective test of Test T and Test IT would consist of three short answer type questions (05
marks each). Students are required to answer two guestions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the mummum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test IT only once.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-II
(Syllabus for the examinations to be held in the years May 2026, 2027, 2028)

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (minimum 01 from each unit) of 03 marks each.
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* Descrption of a specimen from representative, locally available families.

* Descnption of various species of a genus; 1dentification key characters and preparation of
kevs at genetic level

+  Compilation of field notes and preparation of herbarium sheets.

v Study of types of corolla borne by angiosperms growing in the botanical garden

+ To study the types and arrangement of androecium 1n angiosperms growing in the botanical
garden.

* Study of inflorescence types in flowenng plants.

* To study the tvpes of placentation in flowers of angiosperms.

+ Establishing Phylogenetic relationship among species using secondary data.

v Study of structure of dicot and monocot seed; albuminous and exalbuminous seeds.

* Seed storage structures- maize and pulses.

+ Study of seed dormancy and methods to break dormancy.

*  Study of diversity of vegetative propagation in plants, 1ts comparison to sexual reproduction.

* Study of living shoot apices by dissections using aquatic plants such as Ceratophyilum and
Hydrilla.

v  Study of cytohistological zonation in the shoot apical mernstem in sectioned and double
stained permanent slides of suitable plant such as Coleus, Kalanchoe, Tobacco.

+ Examination of shoot apices in a monocotyledon in both T.5. and LS. to show the origin and
arrangement of leaf primordia.

+ Microscopic examination of vertical sections of leaves such as Cannabis, Tobacco, Nerium,
maize and wheat to understand the internal structure of leaf tissues and trichomes, glands etc.
Also study the leaf anatomy of C3 and C4 plants.

+ To study the development and final structure of stomata and determine stomata index.

+ Demonstration of the effect of ABA on stomata closure.

* Study of whole roots in monocots and dicots. Examination of LS. of root from a permanent
preparation to understand the orgamization of apical menstem and 1ts derivatives (use maize,
aerial roots of banvan, Pistia). Origin of lateral roots with different types of nodules.

v Study of laticifers, lenticles, hydathods from opium, species of Euphorbias, balsams.
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Mycology and Molecular Plant Pathology

Course No.: P2BOTC202 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: This course is designed fo provide students with an in-depth understanding af
microbial and viral sysiems, encompassing both fundamental principles and recent advances. It explores
the siructural ond molecular complexity of microbes and viruses, their evolufionary diversity, modes of
interaction with plant and animal hosts, and their roles in health, disease, and emvironmental
applications.

Course Outcomes: After successful completion of this course, students will be able fo:

»  Demonstrate a comprehensive understanding of fungal biology, mcluding thallus organization,
reproduciive strategies, and modes of nuirition in diverse fungal groups.

o FEuxplain the classification and plylogenetic relationships among fingal lineages based on hoth
traditional and modern molecular approaches.

*  Recognize the biotechnological and indusirial applications of fungi, including their use in
pharmaceuticals, organic acids, and food mdustries.

o Tdentify major fungal diseases qifeciing plants and humans, analyze their sympioms, and undersiand
their epidemiology and disease cycles.

o Describe the inferaction between pathogens and plant hosts, including pre- and post-penefration
mechanisms and the moelecular basis of pathogenesis and host resistemce.

o Analyse the role of microbial emzymes, foxins, and other virulemce jactors bwvolved in the
development of diseqse in plants.

o  Apply principles of disease forecasting and mfsgrated disease management using regulatory,
chemical, and biological approaches.

»  Develop a research-oriented mindset by critically assessing current advances in molecular plawt
pathology and proposing practical solutions for susiainable plant disease managemeni.

UNIT I: Fandamentals of Fungal Biology

1.1 Introduction to mycology, historical perspectives and Importance; General characteristics of
fungi and their allies, Thallus organisation, growth, branching, types of septa and
aggregations: tissue systems as translocating and surviving structures.

1.2 General account on fungal nutrition: Saprobes, Parasites and Symbionts.

1.3 Reproduction: Methods of fungal propagation; Diversity of spores; Sexual reproduction:
tvpes of sexual cycles; Fole and types of Pheromones in Ascomycota, Basidiomycota,
Mucormycota, and Blastocladiomycota.

1.4 Sexual compatibility: Homothallism: Conventional categories of Homothallism; Types of
heterothallism; Mechanism and significance of non-sexual variations.

UNIT II: Systematics and Diversity of Fungal Lineages
2.1 Classification of fungi: Traditional and advanced system of classification; Major highlights
and outline of phylogenetic classification by Hibbett er al. (2007)
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2.2 Phylum Chytridiomycota: General characters; Morphology, reproduction and hife cycle of
Svuchytrium, Olpidium and Monoblepharis.

2.3 Phylum Neocallimastisomvcota, Blastocladiomycota and Glomeromycota: General
characters; Morphology, reproduction and life cycle of Neocallimastix, Allomyces and
Glomus.

2.4 Phylum Ascomycota, Basidiomycota and Subphylum Mucormycotina: General characters;
Morphology, reproduction and life cycle in dspergillus, Puccinia and Rhizopus.

UNIT III: Applied Mycology and Plant Pathology

3.1 Significance of fungi in drug discovery: antibiotics, immunosuppressants, antimalarial,
anticancer, antidiabetic agents; industry: organic acids and food: Cultivation and applications
of edible mushrooms (4garicus, Pleurotus).

3.2 Mycoses and fungal diseases: Types of mycotic mnfections mn humans; important diseases
crop plants caused by fungi and their allies (Powdery and downy mildews, brown spot of
rice, black stem rust of wheat, red rot of sugarcane, tikka disease of groundnut).

3.3 Concept and significance of pre- and post-harvest diseases, disease triangle and its
modifications.

3.4 Pre-penetration activities of the pathogens, penetration through natural openings, wounds
and through intact plant surfaces, post-penetration activity of the pathogens involving
growth (inter- and intra-cellular) and reproduction.

UNIT IV: Host defense mechanisms and chemical weapons of the pathogens

4.1 Components of plant disease resistance mechamisms involved in pathogen detection, signal
transduction, and the defense response: Morphological (model explaining cuticle-derived
resistance to B. cimerea), Molecular basis of stomatal resistance, Root border cells; post-
infectional histological Defense structures.

4.2 Biochemical Defense mechanism (post-infectional, including phytoalexins and PR-proteins).

4.3 Microbial enzymes (degradation of cell wall and other cell components) involved
pathogenesis.

4 4 Microbial toxins and toxins (host-specific and non-host specific) involved in pathogenesis.

UNIT V: Plant disease forecasting and management

5.1 Forecasting of epiphytotic diseases, Regulatory and biological methods—quarantine and
inspection.

5.2 Chemical methods—requisites of a good fungicide, seed and soil treatment by fungicides.

5.3 Twpes and mode of action of protective and svstemic fungicides.

5.4 Breeding for pathogen-resistant plant varieties.

Suggested readings

v Agrios, GN. (2012). Plant Pathology. 5th Edn. Academic Press, London.

+ Alexopoulos, C. I, Mims, C. W. and Blackwell, M. M. (1996). Introductory Mycology.4th
Edition. John Wiley & Sons, New York.

* Borkar, 5.G. and Patil. N. (2020) Mushroom: A nutritive food and its cultivation. Daya
Publishing House.

* Chand, G. and Kumar, S (2018). Techniques of mushroom cultivation. Astral Tnternational
(P) Ltd. New Delhi
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Dube, H. C. (2013). An Introduction to Fungi. 4th rev ed. Scientific Publishers, New Delhi.
Eastern Ltd. New Delhi Graw Hill Publ. Co.

Hibbett, et al. {2007). A higher level of phylogenetic classification of the fungi Mycological
Research. Vol3: 509-547.

Lucas, J. A (2020). Plant pathology and plant pathogen. Wiley-Blackwell pp. 432

Mehrotra, R. 5. and Aggarwal, A (2017). Plant Pathology. 3rd ed. McGraw Hill, Chennai.
Mehrotra, R.5_ and Aneja, K R (1990). An Introduction to Mycology. Wiley

Mishra, A (2012). Plant Pathology: diseases and management. Agrobios, New Delhi. Oxford
& IBH Publishing Co. Pvt_ Ltd.

Nene, Y L. and Thapiyal, PN. (1971). Fungicides in Plant Diseases Control.

Roberts, P. and Evans, S. (2011). Book of Fungi. Ivy Press, Great Britain.

Sethu, I K. and Waha, S. K. (2018). Textbook of fungi and their allies. 2nd ed. MedTech,
New Delhi.

Singh. B 8. (2018). Introduction to principles of plant pathology. 5th ed. MEDTECH, New
Delhi.

Sreekumar, 5., Remya, R and Nair, K. V. (2016). Microbiology, Phycology, Mycology,
Lichenology and Plant Pathology. MEDTECH, New Delhi.

Strange, R. N. (2014). Introduction to plant pathology. Wiley, New Delha.

Sumbali, G_ (2010). The Fungi. 2nd Edn Narosa Publishing House, New Delhi.

Sumbali, G. (2025). The Fungi. 3rd Edn.

Vvas, §. C. (1993). Handbook of Systemic Fungicides. Vol I, IT & III. Tata McGraw Hill
Publishing Co., New Delhi

Waller, J. M., Lenne, J. M. and Waller 5. J. (2001). Plant Pathologist’s Pocket Book, CAB
International, UK

Webster, J. and Roland, W_. 5. (2007). Introduction to Fungi. 3rd ed. Cambnidge Unmiversity
Press. New Delhi.

Wilson, et al, (2015). Homothallismm: An umbrella term for describing diverse sexual
behaviours. MA Fungus 6:207-14.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| %o weightage

Subjective Test theExamination the Exam (marks)

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test II (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Syllabus to be covered in | Time allotted for| %% weightage(marks
theExamination the Exam

Major Test (After 90 100% 3hours. 60

davs)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

%% weightage(marks)

Mid Term Appraizal
(Evaluation of daily

4 hours

25%
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practical performance/
Practical Assignment/
Field Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 100

Test I and Test IT

The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (minimum 01 from each umit) of 03 marks each
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* QObservation of different fungal thallus orgamizations- unicellular, mycelial (septate vs.
coenocytic forms); types of fungal aggregations mn fungi.

+ Microscopic observation of asexual spores (Amerospores, Didymospores, Phragmospores,
Dictvospores, Arthrospores and Sporangiospores) in different fungal groups and sexual
stages (Cleistothecia, Perithecia and Chasmothecia)

* DPost-harvest fungal diseases of fruits and vegetables.

» Field diseases of local crop plants. Symptomatology and histopathological observations of
important fungal diseases.
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Diversity and Evolution of Gymnosperms

Course No.: P2BOTC203 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: This course aims @ acquainting the studenis with the diversity of vegetative and
reproductive parts of major orders of Gymnosperms, their comparison with fossil gymnosperms, along
with the evolution of seed habif and economic importaice gf this group.

Course Outcomes: Upon successfil completion of this cowrse, students will be abla to:

o Jdentify and describe the vegetative and reproductive organs of mafor [iving gymnosperm orders.

o Compare and contrast the morphological and anatomical features af extorit and fossil gymmnosperms.
o Inferpret the evolutionary trends leading to the development of seed habit in gymnosperms.

*»  FEvaluate recent taxonomic updates and classification systems within gymnosperms.

»  Discuss the ecological and economic imporiance of gymnosperms in modern confexts.

UNIT I: Morphological and anatomical features of primitive gymnosperms

1.1 General characteristics of gymnosperms.

1.2 Recent trends in the classification of gymnosperms (Sporne, 1965 and Yang et al | 2022).
1.3 Morphology and vegetative anatomy of Cycadales and Ginkgoales.

1.4 Reproductive morphology of Cycadales and Ginkgoales.

UNIT II: Morphological and anatomical features of advanced gymnosperms

2.1 Morphology and vegetative anatomy of Comiferales.

2.2 Reproductive morphology of Coniferales.

2.3 Morphology and vegetative anatomy of Ephedrales, Welwitschiales and Gnetales.
2.4 Reproductive morphology of Ephedrales, Welwitschiales and Gnetales.

UNIT III: Evolutionary trends and economic importance of gymnosperms
3.1 Concept of progymnosperms and seed development in gymnosperms.

3.2 Morphology, vegetative anatomy and reproduction in Cycadeoidales.

3.3 Morphology, vegetative anatomy and reproduction in Cordaitales.

3.4 Economic importance of gymnosperms.

Suggested readings

+ Bhatnagar, 5. P. and Moitra, A_ (2018). Gymnosperms. New Age International, New Delhi.
* Biswas, C. and John, B. M. (2013). The Gymnosperms. Springer Science & Business

Media p
* Coulter, J. M. and Chamberlain, C. J. (2019). Morphology of Gymnosperms. Alpha Edition.
India.

« Foster, A. 5. and Gufford, EM. (1979). Comparative Morphology of Vascular Plants. W.H.

Freeman & Co.
* Eramer, K. U. and Green P. 5. (Eds)). (1990). Ptenndophytes and Gymnosperms. Springer
Berlin, Heidelberg.
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*  Spome KR (2015). The Morphology of Gymnosperms. Bio-Green Books
+  https://www_conifers org. The Gymnosperm Database.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 545

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotied % weizghtage (marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/
Practical Assignment/ Field

Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT
The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1 e. 7 out of 20 will be eligible to re-appear in the Test I
and Test II only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (mumimum 01 from each umt) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals
+ Comparative study of the anatomy of vegetative and reproductive parts of Cycas, Ginkgo,

Pinus, Cedrus, Abies, Picea, Cupressus, Araucaria, Podocarpus, Agathis, Taxus and Ephedra.
* Study of important fossil gymnosperms from prepared shides and specimens.
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Reproduction in Flowering Plants

Course No.: P2BOTC204 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test IT: 10 Marks

Major Test: 30 Marks

Course Objectives: This course is designed to acquaint the students with diversity of reproduction modss

and the complexity of sexual reproduction in flowering planis. It will help them fo appreciate the

diversity by which genetic variability is generated and explained for evolutionary flexibility. Parallelism

with animals in this context can also be drawn.

Course Outcomes:

= Since kmowledge of reproduction forms the basis by which a species can be genetically altered, this
course, as the basis of science of plant breeding, will be wall appreciated by the studenis.

UNIT I: Reproductive strategies with emphasis on sexual mode

1.1 General account of sexual and asexual modes; vanability in sex expression and its control
(chromosomal, genetic and hormonal); Apomixis- types and genetics, evolutionary
significance.

1.2 Stamen- structure and development of anthers, details of tapetum, microsporogenesis &
microgametogenesis, origin and deposition of pollen wall and pollen surface components.

1.3 The Pistil- structure of stigma and style, extracellular components on the surface of stigma
and in the style, ovule structure and embryo sac development.

1.4 Pollination and breeding systems: self and cross pollination- agents, contrivances and
syndromes. Concept and diversity of breeding systems.

UNIT II: Pollen-pistil interaction and fertilization

2.1 Screemng of pollen for compatibility and quality by the pistil, pollen tube growth and
guidance towards ovule and embryo sac.

2.2 Double fertilization: umiversality, details of events, cvtological genetic and molecular
perspectives.

2.3 In-vitro approaches to studv fertilization: test-tube pollination, in-vitro fertilization with
isolated gametes- details, success and drawbacks.

2.4 Self-incompatibility; types, genetics and molecular control in Brassicaceae, Solanaceae &
and Papaveraceae

UNIT IIT: Fertilization products

3.1 Embrvo development: diversity with emphasis on differences in mono- and dicots. Specialised
embryos in Poaceae. Suspensor- diversity and role.

3.2 Endosperm- diversity in development, details of developmental stages in cereals, coconut
and Arabidopsis. Polymerization of reserve food in albuminous seeds.

3.3 Fruits: types and developmental biology. Biochemistry and molecular biology of fruit
ripening.

34 Seed development: general account and patterns, mobilization of food reserves; their
polvmerization and storage in exalbuminous seeds.
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Suggested readings

Faegri, K. and Vander Pyl, L. (1979). The pnnciples of Pollination Ecology. Pergamon

press, Oxford.

Fosket, D. E. (1994). Plant growth and development: a molecular approach. Academic press,

San Diego.

Geber, M. A, Dawson, TE. and Delph, LF. (1999). Gender and sexual dimorphism m

flowering plants. Springer berlin-heidelberg.

Howell, 5. H. (1998). Molecular genetics of plant development. Cambridge university press,

Cambridge.

Johri, B. M. ed. (1984). Embryology of angiosperms. Springer, berlin.

Johri, B. M. et al (2015). Comparative embryvology of angiosperms. Vol. 1-2. Springer, New

Delhi.

Mangla, Y., Khanduri, P. and Cham, K. G. (2022) reproductive biology of Angiosperms

concepts and laboratory methods. Cambridge University Press.

Raghavan, V. (1997). Molecular embryology of flowering plants. Cambridge University

Press, Cambnidge.

Raghavan, V. (1999). Developmental biology of flowenng plants. Springer- Verlag, New
fork.

Raghvan, V. (2006). Double fertilization. Springer Verlag, Berlin-Heidelberg.

Shivanna, K. R and Rangaswamy, N. S. (1992). Pollen biology-a laboratory manual.

Springar-Verlag, Berlin.

Shivanna, K. R and Tandon, R. (2014). Reproductive ecology of flowenng plants: a

manual Sprnger, New Delhi.

The plant cell. Special issue on reproductive biology of plants, vol. 5(10) (1993). The

american society of plant physiologists. Rockville, Maryvland, USA.

Willmer, P. (2011). Pollination and floral ecology. Princeton university press.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 545

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage (marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Pra

ctical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test
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Mid Term Appraizal
(Evaluation of daily

4 hours

25%
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practical performance/
Practical Assignment/ Field
Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT
The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test IT only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprsing 03 parts (mimimum 01 from each umt) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

. Study of diversity of wvegetative propagation in plants, its comparison to sexual

reproduction.

. Study flower as organ of sexual reproduction: accessory vs. essential organs, reproductive
apparatus.

. Study of microsporogenesis and microgametogenesis by making acetocarmine squashes of
anthers of different developmental stages.

' Examination of modes of anther dehiscence and collection of pollen grains for microscopic
examination (Maize, Grasses, Solanum_ Petunia, Acacia, Canna, Calotropis, etc.).

. Test for pollen viability using stains and in-vitro germination. Pollen germination using

hanging drop and sitting drop cultures: Suspension culture and surface culture.

. Field studv of several types of flowers with different pollination mechanisms i1e,
pollination effected by wind, thrips_ bees, butterflies and birds.

' Studv of nuclear and cellular endosperm through dissections and staining.

. Isolation of zygotic, globular, heart-shaped, torpedo shaped and mature embryo from
surtable material.
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Molecular Biology and Ecology of Reproduction in Plants

Course No.: P2BOTE207 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: To enable studenis fo ident{fv the effect of ecological and molecular parameiers in

defining and organizing the reproductive aspects of flowering planis.

Course Outcomes:

» The students will be able to understand the behavior of plamts and flowering towards changing
environmental conditions.

» They will be able fo scrutinize the evolutionary relationship between blossoms and visitors and
understand the life history strategies existing in nature.

»  This course will enable students to comprehend and analvse the molecular pathways and mechanisms
underlving the physical changes and shifts of flowering and reproduction.

UNIT I: Genetics of floral evocation and gender expression

1.1 Genetics of floral evocation-Transition to floral meristem as regulated by FLC, FRL CO_FT
and FD, role of microRNAs, light and temperature in regulation of these genes.

1.2 Floral organogenesis following ABC, ABCD and ABCE models; homeotic mutants in
Arabidopsis, Antirrhnum and Petunia, MAPS genes: structure and types, mode of action:
Dimer and Tetramer model.

1.3 Genetics of gender expression in flowening plants: study of details in Melandrium album,
Zea mays, Carica papayva and Cucurbats.

1.4 Apomixis: genetic loci implicated in the phenomenon, inputs from Penniserum baby boom;
Dvad/Switchl and Mi-one from Arabidopsis, engineering apomixis in crop plants.

UNIT II: Male and female gametophyte interaction and fertilization

2.1 Male gametophyte development with emphasis on tapetum function, insights from
Arabidopsis, deposition of pollen wall and diversity of pollen surface components, genetic
and molecular control of megasporogenesis and megagametogenesis.

2.2 Embrvogenesis and embryonic pattern formation-Hormonal and genetic control, cell
lineages and cell fates. Ultra-structure and cytology of endosperm development and
differentiation; genome imprinting and patterning in endosperm; embryo-endosperm
relationship.

2.3 Concept and types of pollination; pollination syndromes: biotic and abiotic vectors,
associated pollinations and syndromes, generalized, specialized, diurnal and nocturnal
pollination systems; floral rewards and advertisements.

2.4 Crsis due to human induced environmental changes and their impact on crop productivity
and sustenance of flowering plant diversity; nursery pollination and global pollinators.
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UNIT III: Mating strategies and seedling recruitment

3.1 Breeding systems: concept and types, various in- and outbreeding devices and contrivances

thereof Evolution of breeding systems: evolution of dicecy, self-incompatibility and self-
pollination from cross pollination.

3.2 Life-hustory strategies: classification (Grime, 1979 and Winemiller and Rosel, 1992),

concepts of opportunistic, equilibrium and peniodic life histories, vanations among and
within species of semelpanty and iteroparity and the continuum between them.

3.3 1- and k- selections, carrying capacity; trade-off between reproductive output and survival in

different environments; paradigm shift from annuality to perenniality.

3.4 Seedling recruitment and effect of human activities (hunting, habitat degradation and

fragmentation) on seed dispersal, recruitment and sustenance of populations.

Suggested readings

Bewley, JD. and Black, M. (1994). Seeds-Physiology of Development and Germination.
Plenum Press, New York.

Bhojwani, S. 5., Bhatnagar, 5. P. and Dantu, P. K. (2018) The embryology of angiosperms.
6th ed. Vikas Publishing House, Noida.

Bradford, K. J. and Nonogaki, W._ eds. (2007) Seed development, dormancy and germination.
Blackwell Publications, Oxford.

Burgess, I (1985) An Introduction to Plant Cell development. Cambridge University Press,
Cambridge.

Faegri, K. and Pyyl, L.V. D. (1979) The Principles of Pollination Ecology. Pergamon Press,
Oxford.

Howell, 5. H. (1998) Molecular Genetics of Plant Development. Cambndge Umversity press,
Cambridge.

Lawrence, D. H. and Spencer C. H. B. (2006) Ecology and Evolution of Flowers. Oxford
University. Press Inc, New York.

Levis, P, Tucker, 5.C. and Endress, P. K. (1988) Aspects of Floral Development. J. Cramer,
Germany.

Molles Jr. M. C. (2005). Ecology: Concepts and Applications. McGraw-Hill Compamies.
Proctor, M. and Yeo, P. (1973) The Pollination of Flowers. William Collins Sons, London
Raghvan, V. {2006) Double fertilization. Springer Verlag, Berlin-Heidelberg.

Ramawat, K. G. et al_ (2014) Reproductive biology of plants. CRC Press, Boca Raton.

Real, L. ed. (2013) Pollination biology. Academic Press.

Richards, A J (1986} Plant Breeding Systems. Chapman and Hall, London

Salisbury, F.B. and Ross, C.W. (1992) Plant Physiology. 4th Edn. Wadsworth Publishing,
Belmont, California.

Shivanna, K. F. and Tandon_ B (2014) Reproductive ecology of flowering plants: a manual.
Springer, New Delhi.

Shivanna, K. R (2003) Pollen Biology and Biotechnology. Science Publishers Inc, CRC
Press, USA

Shivanna, K. R. and John, B.M. (1986) The Angiosperm Pollen: Structure and Function.
Wiley Eastern Ltd_, New York.

Shivanna, KR and Rangaswamy, N.5. (1992) Pollen Biologv-A Laboratory Manual
Springar-Verlag, Berlin.
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Shivanna, KR and Sawhney, VK. (1997) Pollen Biotechnology for Crop Production and
Improvement. Cambridge University Press, Cambridge.

Sinu, P. A and Shivanna K. F. eds. (2016) Mutualistic interactions between flowering plants
and animals. Manipal University Press, Manipal.

Steeves, T.A. and Sussex, I M. (1989) Patterns i Plant development. 2nd Edn. Cambnidge
Umiversity Press, Cambnidge.

Taiz, L etal, (2018) Plant Physiology and Development. 6th ed. Oxford. New York.
Tandon_ B Shivanna, K. B and KEoul, M. (2020) Reproductive Ecology of Flowering Plants:
Patterns and Processes. Springer Singapore.

The Plant Cell. Special 1ssue on Reproductive Biology of Plants, Vol. 3(10) (1993). The

American society of Plant Physiologists. Rockville, Maryland, USA.
+  Willmer, P. (2011) Pollination and floral ecology. Princeton University Press.

Note for Paper Setting

MCQ on LMS +
Subjective Test

Syllabus to be covered
in theExamination

Time allotted % weightage(marks)
for the Exam

Test I (After 30 days) Up to 20% 30 mun 545

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted %% weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Pra

ctical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

% weightage(marks)

Mid Term Appraisal
(Evaluation of daily
practical performance
Practical Assignment/ Field
Study)

4 hours

25%

External Examination

4 hours

75% 50% | Final Practical
Performance

% | Viva-Voce

Total

= [

Test I and Test IT

The subjective test of Test I and Test IT would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
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failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test IT only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each umit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Study shoot apical menstem from an appropniate matenal and study its transition to floral
meristem.

Analyse wild populations of Arabidopsis for floral structure and mutants, if any.

Studv pollen germination and pollen tube growth in compatible and incompatible
pollinators.

Study details of Embryogenesis in any cucurbit.

Details of mature embryo and endosperm in maize at various developmental stages.

Study flower as organ of sexual reproduction: accessory vs. essential organs, reproductive
apparatus.

Study the vegetative propagaules and its comparison to sexual reproduction.

Study the pollination syndromes in nature and the predict the type of pollination and
pollinators associated with them.

Study of cleistogamous flowers and their adaptations.

Trade off of resources between reproductive and vegetative parts.

Effect of environmental condition on seed germination.

Seed dispersal mechanisms.

Predict life history strategies of plants based on primary and secondary data.
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Conservation Biology

Course No.: P2BOTE208 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: The course on Conservation biology is designed to acquaint students fo a vast array

of life on Earih, from genes fo ecosysiems. The course deals fo develop an undersianding fowards how

Fuman activities, such as habifat desiruction, pollution, biodiversity erosion and climate change qifect

species” survival. Through this course students will be made fo understand and learn about the sirategies

fo protect and resiore habifafs, species and ecosystems aiming for their long-term persistence. This

course alse aims of identifving and prioritize areas and species for conservation based om their

vulnerability and importance to overall biodiversity.

Course Outcomes:

= Students will be understanding the Concepi and process of categorization of species based on the
magnitude of threat and other IUCN guidelines

*  Undersianding fowards the scientific process a related fo conservation biology, imcluding the
relevance of theories and hyvpotheses will be developed.

= Students will be fmowing the Application of general ecological principles to assess and address
conservation threats fo particular species, communities, and ecosystems.

= Legal foundations of conservation will be friown fo the students fo develop a wider understanding
towards conservation laws and policies

= After studving this course, the students will be able to identify, nferpref, and communicate
conservation ideas, needs and programs to others.

UNIT I: Conservation biology and extinction

1.1 History and guiding principles of conservation biology; its goals and values.

1.2 Genetic variation magnitude, loss and its consequences.

1.3 Species extinction, concept and causes; ultimate and proximate.

1.4 The TUCN scheme of threatened species, summary of latest IUCN Red list, IUCN scheme of
threatened ecosvstems, ecosystems at nisk (tropical rain forests, coral reefs, mangroves,
wetlands).

UNIT II: Biodiversity assessment

2.1 Concept of biodiversity (a historical perspective); alpha, beta, gamma dversity, datk
diversity.

2.2 Magmtude of global biodiversity (an overview); components of biodiversity (species
richness and evenness).

2.3 Levels of biodiversity organizational (genetic species and ecosystem), spatial (alpha_ beta,
gamma, delta), values of biodiversity (direct use, indirect use, option and existence values).

2.4 Biodiversity and ecosystem functioning, ecological economics, biogeography, biological
resources, ecological principles biodiversity and ecosystem services.

UNIT III: Conservation challenges and technigues
3.1 Threats to biodiversity: anthropogenic and natural; endemism_ extinction, habitat loss.
3.2 Meta-population dynamics, habitat fragmentation and degradation.
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3.3 Overexplottation, sustainable harvest models, Invasive alien species
3.4 Biodiversity conservation: in situ and Ex-situ conservation strategies (concept of protected
areas network), IUCN's scheme of PA management categories

Suggested readings

+ Bawa K Pnimack R B. and Qommen, M. A (2011). Conservation biology: a primer for
South Asia. Ornent Blackswan.

« Carroll, S. P_ and Fox, C. W. (2008). Conservation Biology: Evolution 1n Action Oxford
University Press.

+ Groom, M. I, Meffe, G. K. and Carmoll, C. R. (2006). Prnciples of Conservation Biology.
Sinauer Associates, U5 A

+ Joshi, P_and Joshi, P. (2020). Textbook of Conservation Biology. Evincepub Publishing.

= Prasad, G.(2012). Handbook of Conservation Biology. Discovery Publishing House Pvt Ltd.

« Primack, R. B. (2006). Essentials of Conservation Biology. 4™ Edn. Sinauer Associates,
USsA

+ Prnmack R B. (2012). A Pnimer of Conservation Biology. Sinauer Associates, Incorporated
Publishers.

+ Primack R B.(2014). Essentials of Conservation Biology. Oxford University Press.

» Rodgers, NA and Panwar, HS. (1988) Planning a Wildlife Protected Area Network in
India. Vol. I The Report Wildlife Institute of India, Dehradun.

+ Sodhi, N. S, and Ehrlich, P. R. (Eds.). (2010). Conservation biology for all. Oxford
University Press.

+ Van Dvke, F. (2008). Conservation biology: foundations, concepts, applications. Springer
Science & Business Media.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 445

Test II {After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weizghtage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/

Practical Assignment/ Field

Study)
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External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total S0

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the minimum required marks 1 e. 7 out of 20 will be eligible to re-appear in the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprsing 03 parts (mimimum 01 from each umt) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals
= Quadrat and transect sampling, biodiversity surveys.
= Sampling of seeds and their viability and germination tests.
= Calculation of Normalized Difference Vegetation Index (NDVI) and habitat mapping using
Google Earth Engine.
= Categorization of plants following ITUCN scheme and guideline.
«  Assessment of genetic diversity following molecular and morphological approaches.
« Designing and designation of protective areas making use of secondary data.
= Field-based mini-projects on conservation assessment.
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Physiology and Metabolism of Plants

Course No.: P2BOTC301 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: The course is designed to make studenis undersiand how different enmzymes,
molecular signals and hormones regulafe important reactions and activifies in plants. Another aim is fo
impart students’ knowledge regarding the mechanisns underlving absorption af water and minerals,
solufe transport, photosynthesis, respiration, nitrogen and sulphur mefabolism

Course Outcomes: The students will be able fo:

Understand the structure, classification, kinetics and regulation of plant enzymes, along with their
role in photosynthesis, respiration and nitrogen metabolism.

Expiain the mechamisms of signal fransduction and hormone signaling pathways, ncluding the
physiological roles of plamt growth regulators and sivess signals.

Analyze the processes of water and mingral absorption, photochemistry, carbon assimilation and
energy production in planis.

Evaluate the importance of nitrogen and sulfur metabolism in plant nuirifion, growith and
environmental adapiation.

Apply Imowledge of emerging concepis like scofobiclogy, Fydropomics and root-based climate
resilience sirategies in the context of susiainable agriculture.

UNIT I: Enzymology and its role in life processes

1.1

1.2

1.3

1.4

Enzymes: International Union of Biochemists classification system, special reference to
latest developments.

Enzyme structure analysis and predictions: databases of pre-computed models of key
enzymes of photosynthesis, molecular docking for enzvme activity analysis.

Enzyme kinetics: Michaelis-Menton equation, line Weaver Burk plots, double reciprocal
plots, ping pong mechanism with suitable examples.

Protein data banks: 2D and 3D structural and functional relation in enzymes, molecular
factors regulating enzymes of CO; fixation and nitrogen metabolism.

UNIT II: Photobiology and signal transduction

Z1

22

23

24

Signal transduction: concept, receptors, G-proteins, phospholipid signaling, second
messengers- a general account.

Diversity in protein kinases and phosphatases, calcium-calmodulin cascade, specific
signaling mechanisms; two component sensor-regulator system in bacteria.

Plant roots and climate resilience: root modifications, their morphological and anatomical
changes, impact on water and nutrient uptake. Root flexability and 1ts climate resilience
important cash crops (with suitable examples).

Scotobiology- overview, mmpact of darkness on plant growth and development. ecological
responses of night pollution on plant habits.
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UNIT III: Plant hormone signaling and perception

3.1 Auxins, cvtokinins, gibberellins and brassinosteroids — biosynthesis {overview) and signal
transduction in plants_

3.2 Abscisic acid, ethylene, jasmonic acid, salicylic acid and strigolactones- biosynthesis
(overview) and signal transduction in plants.

3.3 Hydroponics as a future of urban agniculture: types of hydroponics, methods and procedures
with suitable examples (lettuce, bak-cho1, red lettuce. exotic fruits etc), developments of
hydroponics to combat the climate crisis.

3.4 Hydrogen peroxide, hydrogen sulfide, reactive oxygen species and reactive nitrogen species
interaction with plant hormones and role in stress management.

UNIT IV: Photochemistry and photosynthesis.

4.1 Evolution of photosynthetic apparatus, light harvesting complexes, photo-oxidation of water.

4.2 Mechanism of electron and proton transport, energy flow pathways, cyclic, non-cyclic and
pseudo cyclic pathways.

4.3 Carbon assimilation-Calvin cycle, C4 cycle, difference between C3 and C4 pathways, CAM
pathways_ photorespiration and its significance.

4 4 Biosynthesis of starch and sucrose and their regulation.

UNIT V: Respiration, Nitrogen and Sulphur metabolism

5.1 Overview of plant respiration, glycolysis, TCA cycle.

5.2 Electron transport system and recent advances in mechanism of ATP synthesis.

5.3 Nitrogen fixation-overview, biological nitrogen fixation, nodule formation and nod factors,
mechanism of nitrate uptake and reduction; ammonium assimilation (GS/GOGAT cycle).

5.4 Sulphur metabolism- overview, sources and mechanism of sulphur uptake, transport,
assimilation and its significance.

Suggested readings
* Bhatla, S. C. and Lal, M. A (2018). Plant Physiology, development and metabolism
Springer.

* Brown, T. A (2017) Biochemistry. Viva Publishers.

* Buchanan, B. B, Gruissem, W. and Jones, B L. (2015). Biochemistry and Molecular
Biology of Plants.  American Society of Plant Physiologist, Maryland, USA.

* Gardner, F. P etal . (2013). Physiology of Crop Plants. Scientific Publishers, Jodhpur.

* Garrett, R. H. and Grisham, C. M. (2013). Biochemustry. 5th ed. Brooks/ Cole, Australia.

« Heldt, H-W_(2016). Plant Biochemistry. 4th ed. Academic Press, USA.

+ Hopkins, G'W. and Himnner, N. P. A (2008). Introduction to Plant Physiology. 4th Edn.
Wiley and Sons. Inc. New York U S A

* Nelson, D. L. and Cox, M. M. (2013). Lehninger-Principles of Biochemistry. Worth
Publishers Inc. New York, USA.

+ Nobel, P. 5. (1999). Physio-chemical and Environmental Plant Physiology. 2nd Edn
Academic Press, San Diego, US A

*  Prasad M. N.V_(2014). Plant Ecophysiology. John Wiley, New York.

» Salisbury, FB. and Ross, CW. (1992). Plant Physiology. 4th Edn Wadsworth Publishing
Co., Califormia, U5 A,
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*  Srivastava, L M. (2002). Plant Growth and Development. Academic Press, USA.
v Taiz, L. and Zeiger, E. (2010). Introduction to Plant Physiology. 5th Edn. Sinauer Associates,

Inc

+ Taiz, L. etal, (2018). Plant Physiology and Development. 6th ed. Oxford, New York.
+ Voet, D, Voet, J. G. and Pratt. C. W. (2016). Voet's Principles of Biochemistry. 5th ed. John

Wiley & Sons, Singapore.
+  Willey, Neil. (2016). Environmental Plant Physiology. Garland Science, New York.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| % weightage

Subjective Test theExamination the Exam (marks)

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test IT (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Syllabus to be covered in | Time allotted for| % weightage
theExamination the Exam (marks)

Major Test (After 90 100% 3hours. 60

days)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/

Practical Assighment/

Field Study)

External Examination 4 hours 75% 50% | Final Practical

Performance

25% ]| Viva-Voce

Total

Test I and Test IT

The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have

compulsory questions comprising 08 parts (minimum 01 from each unit) of 03 marks each
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
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unit). Students are required to attempt 01 question from each umit of section B. In major test there
should not be a gap of more than two days in between two tests.

List of Practicals

* Extraction of chloroplast pigments from leaves and preparation of the absorption spectrum of
chlorophylls and carotenoids.

* Determunation of chlorophyll a and chlorophyll b and its ratio in C3 and C4 plants.

= Extraction of seed proteins depending upon the solubility.

* Determunation of the respiratory quotient (RQ) for germunating seeds by Ganong's
Respirometer.

* Preparation of the standard curve of protein (BSA) and estimation of the protein content in
extracts of plant material by Lowry’'s and Bradford’s method.

* Extraction and qualitative estimation of amino acids from plant tissue by using paper
chromatography.

= Extraction and qualitative estimation of sugars and organic acids by paper chromatography.

= Ascorbic acid extraction and quantitative estimation from plant tissues.

* Determination of effect of time and enzyme concentration on the rate of reaction of enzyme.
eg. acid phosphatase, nitrate reductase, catalase.

* Determination of effect of substrate concentration of activity of an enzyme.

* Determuination of the effect of anaesthetics, temperature and high pressure on the
permeahility of beet root tissue.

= Pnnciples of colonmeter, spectrophotometer and fluorimeter.

+ Study of degree of dissociation of an electrolyte by plasmolytic method.

* Determination of temperature coefficient (Q10) of water absorption by wheat seeds and
potato tubers.
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Ecology and Conservation

Course No.: P2BOTC302 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: The objective gf this course [ fo provide posigraduate studenis with a
comprehensive, mterdisciplinary undersianding of ecological systems and the science af biodiversity
comservation. Students will gain theoretical Imowledee and practical skils fo analyze, inferpret, and
address complex ecological challenges facing natural ecosystems in a rapidly changing world The
course infegrates advanced ecological principles, conservation theory, quantitative fools, and policy
Jromeworks fo foster critical thinking and problem-solving abilities in real-world environmenial confexts.
Course Outcomes: After completing this course, students will be able to:

= Apply ecological theory to real-world biodiversity and conservation challenges

= LUlke statistical and computational fools fo analyze ecological data

= Design conservation strategies informed by ethics, policy, and science

=  Work across disciplines and scales, from local fieldwork to global conservation plavming

UNIT I: Ecological svstems and processes

1.1 Foundations of modern ecology: historical development and paradigm shifts in ecology;
ecosystem organization and hierarchy (individuals to biosphere).

1.2 Trophic dynamics and energy flow: primary production, trophic efficiency, food web theory;
energetics in terrestrial and aquatic systems.

1.3 Biogeochemical cycles and ecosystem function: Carbon, Nitrogen, Phosphorus cycles and
human disruption; stoachiometry and nutrient limitation.

1.4 Disturbance ecology and succession: natural vs. anthropogenic disturbances, community
assembly, resilience, thresholds and ecological succession.

UNIT II: Population, community and landscape ecology

2.1 Population dynamics and life-history strategies: age-structured models (Leshe matrices),
stochasticity, extinction nisk, reproductive strategies and life history evolution.

2.2 Species mteractions and community ecology: competitive exclusion, mutualism, facilitation,
kevstone species, guilds, trait-based community ecology.

2.3 Biodiversity patterns and metrics: alpha, beta, gamma and functional diversity.

2.4 Landscape ecology and spatial Processes: Patch dynamics, fragmentation, metapopulations,
use of GIS/Remote sensing and landscape metrices.

UNIT III: Quantitative and computational ecology

3.1 Ecological statistics and modeling: hypothesis testing, regression, ANOWVA: species
distribution models (SDMsz), occupancy models.

3.2 Programming in R and data analysis: biodiversity indices, ordination, clustering; time-series
analysis and forecasting.

3.3 Remote sensing and GIS for ecological applications: land use/land cover change detection;
habitat suitability analysis.
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3.4 Citizen science and big data in ecology: 1Naturalist, GBIF, eBird, camera traps, acoustic
sensors; data quality and bias in ecological datasets.

UNIT IV: Conservation biology— science and practice

4.1 Prnciples of conservation biology: Small population paradigm, minimum viable population;
conservation genetics, evolutionary potential.

42 Threats to biodiversity: overexploitation, invasive species, habitat loss, climate change;
extinction debt and anthropocene extinction.

43 Conservation strategies and protected area design: In-situ (national parks, hiosphere
reserves); ex-situ (seed banks_ crvopreservation), conservation prioritization tools (Zonation,
Marxan).

4.4 Species and ecosystem recovery programs: flagship and umbrella species approaches;
success stories and challenges (global case studies).

UNIT V: Conservation policy, ethics and emerging frontiers

5.1 Conservation policy and international treaties: CBD, UNFCCC, Ramsar, CITES, IPBES;
environmental law and governance.

5.2 Environmental ethics and justice: deep ecology, biocentnism, nghts of nature; conservation
and human rights, equity, and inclusion.

5.3 Indigenous and local knowledge (ILK): traditional ecological knowledge (TEK). biocultural
diversity; community-led conservation and participatory approaches

5.4 Future of conservation: innovations and challenges: eDNA, Al drones, satellite monitoring;
rewilding, assisted migration, synthetic biology 1n conservation

Suggested readings

v Groom, M. I, Meffe, G. K. and Carroll, C. E. (2020). Principles of Conservation Biology
(4th Edition) Sinauer Associates (an imprint of Oxford University Press).

* Hone, I (2022). Applied Population and Community Ecology: The Case of Patchy
Populations (2nd Edition) Oxford University Press.

*  Hunter Jr, M. L. and Gibbs, J. P. (2006). Fundamentals of conservation biology. John Wiley
& Sons.

v Jeffries, M. I. (2022) Biodiversity and Conservation (3rd Edition) Routledge (Taylor &
Francis Group).

« Kareiva, P. and Marvier, M. (2021) Conservation science: Balancing the needs of people
and nature (3rd ed.). Macmullan Learning.

* Robert, E. R. and Rick, R. (2021) Ecology: The Economy of Nature (9th Edrtion) W. H.
Freeman / Macmillan Learming.

+ Sopdhi, N. 5 and Ehrlich, P. R. (Eds). (2010). Conservation Biology for All Oxford
University Press.

+ Townsend, C., R, Begon, M. and Harper, J. L. (2021). Essentials of Ecology (5th Edition)
Wiley-Blackwell.

. ‘ellend, M. (2016). The Theory of Ecological Commumties (1st Edition) Princeton
University Press.

*  Wegmann, M., Leutner, B. and Dech. 5. (2020). Remote Sensing and GIS for Ecologists:
Using Open-Source Software (2nd Edition) Pelagic Publishing.
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+  Wickham, H and Grolemund, G. (2017). R for data science: Import, tidy, transform,

visualize, and model data. O'Reilly Media.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| % weightage
Subjective Test theExamination the Exam (marks)
Test I (After 30 days) Up to 20% 1 hour. 10 +10
Test II (After 60 days) | 21% to 40% 1 hour. 10 +10
Theory Syllabus to be covered in | Time allotted for| % weightage(marks
theExamination the Exam
Major Test (After 30 100% 3hours. 60
davs)
Total 100
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraizal 4 hours 25%
(Evaluation of daily
practical performance
Practical Assignment/
Field Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25%| Viva-Voce
Total 100

Test I and Test IT

The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (minimum 01 from each umt) of 03 marks each
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals
s Field identification of flora and fauna.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-III
(Syllabus for the examinations to be held in the years December 2026, 2027, 2028)

*  Quadrat and transect sampling, biodiversity survevs.

* NDVI and habitat mapping using Google Earth Engine.

* Analysis of biodiversity datasets in .

+ Field-based mini-projects on conservation assessment.

* Physico-chemical analysis of water samples.

* Productivity studies of terrestrial and aquatic ecosystems.
* Change detection using the temporal satellite scenes.
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Cell and Molecular Biology of Plants

Course No.: P2BOTC303 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: The present course envisages making the situdents aware of the nature and scope of
plant [ife at the cellular and molecular levels including those of other pro- and eukoryotes.

Course Outcomes:

The students will gain Inowledge and updated information on the structural and functional aspects of
cell and its related organelles at micro- and macro-molecular levels as well as the fine structure of
Eene and gene expression in pro- and eukarvoies.

They will be able to carry out @iy study related to analvzing life at sub-cellular or molecular level

UNIT I: Cell and its envelopes

1.1

12

1.3

1.4

Diversity of cell and its evolution: cell wall-physical diversity in varous life forms; details
of structure and biogenesis of cell wall in plants.

Structure of model membranes in pro- and eu-karvotes; evolution of fluid- mosaic model of
plasma membrane; details of lipid bilayer and membrane protemns in terms of structural
diversity; concept of lipad rafts, asymmetrical and artificial membranes.

Transport across membrane-passive (simple and facilitated) and active transport; details of
membrane channels, pumps and carriers.

Electric properties of membranes-Neurotransmission and its regulation; concept of action
potential; neurotransmitters and neuroreceptors (GABA and NMDA).

UNIT II: Cellular communication, cytoskeleton and internal compartments

|

22

23

24

Cell adhesion and role of different adhesion melecules; structure and functions of
plasmodesmata and gap junctions.

Structure and orgamization of microfilaments and microtubules; their role in intracellular
motility with emphasis on vesicular traffic and chromosome movement during cell division
Structural organization, biogenesis and an overview of functions of plant cell specific
organelles (vacuole, plastids and peroxisomes).

Structural organization and overview of functions of mitochondna, chloroplasts,
endoplasmic reticulum, Golgi apparatus, lysosomes and melanosomes.

UNIT III: Nuclear contents-structure, synthesis and functions

31

32

33
34

Nucleus: stmcture, molecular organization and function of nuclear envelope, nuclear pore
complex and transport; ultra structure of nucleolus; nuclear bodies

DNA: structure and geometry of A, B and Z forms; single stranded DNA; topology and
super coiling of DNA; organelle genomes.

DNA replication: enzyvmology; mechanism 1n pro- and eukaryotes; rolling circle replication.
Transcription: machinery, mechanism and regulation; plant promoters and transcription
factors.



IUNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)

PG SEMESTER-III

(Syllabus for the examinations to be held in the years May 2026, 2027, 2028)

UNIT IV: RNA and Proteins-structure, synthesis and function

4.1

432

43

44

RNA typess mRNA_ tRNA and fRNA; overview of their structure and biosynthesis;
formation and significance of micro-RNAs and non-coding RNAs.

Introns: types and their significance; mechanisms of RNA splicing; mRNA processing and
transport.

Genetic code: nature, degeneracy, universality, Wobble hypothesis; Translation: nbosomes;
mechanism in pro- and eukaryotes; factors involved thereof

Protein structure and trafficking: protein structure and modification; concept and role of
chaperones, co-translation and post-translation transport.

UNIT V: Cell cycle and cell death

51

5.2

53
54

Cell cycle: control mechamism; role of cyclins and cyclin dependent kinases, and CAKs,
CKIs and CIPs; checkpomts in cell cycle regulation; ATM/ATR surveillance operators.
Cancers: concept of hereditary and non-hereditary cancers; role of p53, Rb and E2F protens;
oncogenes and cancer SUppressor genes.

Cell division: dynamics of cytokinesis and cell plate formation

Cell death: types, importance, programmed cell death in the life cycle of plants

Suggested readings

Alberts, et al, (2015). Molecular biology of the cell. 6th ed. Garland Science, New York.
Brown, T. A (1989). Genetics: A molecular Approach. VNE International

Brown, T. A (2010). Gene cloning and DNA Analysis- An mtroduction. 6th Edn. Wiley
Blackwell.

Brown_ T. A (2010). Genomes. John Wiley and Sons (Asia) Pvt. Ltd.

Cooper, G. M. and Hausman, R. E. (2018). The Cell: A molecular approach. 7th ed. Sinaver
Association, TUSA

De. D. N. (2000). Plant Cell Vacuoles: An introduction. CSIRO Publication, Colling wood,
Australia.

Freifelder, D. and Malacinski (1993). Essentials of Molecular Biology. Jones and Bartlett
Publishers.

Gardner, E. J., Simmons, M. J. and Snustad, D. (1991). Principles of Genetics. 8th Edn. John
Wiley.

Gupta, P. K. (1997). Elements of Biotechnology. Rastogi Publications, Meerut.

Gupta, P. K. (2002). Cell and Molecular Biology. Rastogi Publications, Meerut.

Hardin, Jeff (2012). Becker’s world of the cell. 8th ed. Pearson, Harlow.

Hartl, D. L. and Jones, E. W_ (2000). Genetics — An Analysis of Genes and Genomes. Jones
and Bartlett Publishers.

Helms, V. (2019). Principles of Computational Cell Biology. 2nd ed. Wiley, Germany.
Iwasa, J. and Marshall, W. (2016). Karp’s Cell and Molecular Biology-Concepts and
Experiments. 8th ed. Wiley Plus, Singapore

Jones. R, et al._ (2017). Molecular Life of Plants. Wiley Blackwell.

Karp, G. (1999). Cell and Molecular Biology — Concepts and Experiments. John Wiley and
Sons Inc.

Kleinsmith, L. J and Kish, V. M. (1995). Principles of Cell and Molecular Biology. Harper
Collins College Publishers, NY.
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+  Knshna Murthy, K V. (2000). Methods in Cell Wall Cytochemistrv. CRC Press, Boca
Raton, Flonda.

v  Lewin B (2000). Genes VII. Oxford University Press. N.Y.

+ Lodish,, et al (2016). Molecular Cell Biology. 8th ed. Macmillan, New York.

+ Old, RW. and Pnmrose, S. B. (1994). Pnnciples of Gene Mampulation Blackwell
Scientific Publication. London.

* Pollard, T.D_ etal  (2017). Cell Biology. 3rd ed. Elsevier, USA.

*  Russel, P.J (1998). Genetics. Benjamin/Cummings Publishing Co. Inc.

»  Sadava, D. E. (1992). Cell Biology — Organelle Structure and Function. Jones & Bartlett
Publishers.

*  Snustad, D. P. and Simmons, M. J. (2000). Principles of Genetics. John Wiley and Sons,
NY.

+  Stansfield, W.D. (1991). Genetics (Schaums outlines). McGraw Hill.

*  Watson, J. D, Hopkins, N. H., Roberts, J. W_, Steitz, J. A and Weiner, A M. L. (1987).
Molecular Biology of the Gene. The Benjamin/Cummings Publishing Company Inc.

+  Wolfe, 5. L. (1993) Molecular and Cellular Biology. Wadsworth Publishing Co. Calfornia,
USA

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| %o weightage

Subjective Test theExamination the Exam (marks)

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test II (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Syllabus to be covered in | Time allotted for| % weightage
theExamination the Exam (marks)

Major Test (After 90 100% Jhours. 60

days)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

% weightage(marks)

Mid Term Appraisal
(Evaluation of daily
practical performance/

Practical Assignment/
Field Studv)

4 hours

25%

External Examination

4 hours

Final Practical
Performance

25% | Viva-Voce

Total

Test I and Test IT
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The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (mumimum 01 from each umt) of 03 marks each.
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section-B. In major test there
should not be a gap of more than two days in between two tests.

List of Practicals

. Demonstration of SEM using an appropriate plant material and detailed study of electron
micrograph of the plant cell thus taken to see the distribution of cell organelles.

. Isolation of chloroplasts and SDS-PAGE profiles of proteins to demarcate the two subunits
of Rubisco.

' Fluorescence staining with FDA for cell viability and cell wall staining with calcoflour.

' Work out various problems associated with DNA replication process from the given data.

. Calculation of replication rates from the provided data.

. Preparation of agarose gel.

. Isolation of plasmid DNA from an appropriate host by alkali lysis method.

. Study the effect of some restriction enzymes on DNA.

' Estimation of the molecular weight of different DNA fragments

' Work out the biochemical pathways operative in Neurospora on the basis of experimental

data.

. Study the genic and extragenic inheritance patterns.

. Work out the gene maps using data from crosses, ordered and unordered tetrads.

. Detection of structural changes in the chromosomes using FISH technique.

. Bring out the phvlogenetic relation between different taxa (varieties, species, genera) on the
basis of enzyme profiles.

. Work out inter-specific varation using zymograms and mt DNA-RFLP.
. Isolation of DINA and its quantification by spectrophotometric method.
. Isolation of DNA and preparation of “Cot” curve.

. Northern and southern blot analysis using a gene specific probe.
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Plant Breeding
Course No.: P2BOTC304 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test I1: 10 Marks

Major Test: 30 Marks

Course Objectives: Knowledge of genetic basis and technigues of various plant breeding methods is a

must for evolving new varieties and improved crops fo meet the ever-increasing demand of food in a

progressing country like India.  Undersianding developed by the students on these aspects will be of

greai practical application and will help them fo appreciate the imporfance gf comventional plant

breeding in confext of advancements in the fleld

Course Outcomes:

= This course will help the students to appreciate difference in approaches for genstic amelioration of
crops with diverse breeding sirategies.

= They wouwld also appreciate the role novel genefic inferventions in augmenting the achievements of
comventional breeding.

UNIT I: Genetic basis of plant breeding and population improvement

1.1 Introduction-aims and scope of plant breeding; methods of crop improvement, their
correlation with reproductive modes operative 1n a species; concept of homozygous and
heterozyvgous balance; Frequencies of genes and genotypes- Hardv-Weinberg equilibrium
and its deviations.

1.2 Genetic basis of breeding self and cross-pollinated crops: pure line theory, hvbrid vigour and
inbreeding depression; genetic and physiological basis of heterosis, various theories. Role of
microRNAs and gene interactions in heterosis.

1.3 Self-incompatibility, male sterility and apomuixis mn crop plants: details and their implications
for hybnid production and fixation of heterosis.

1.4 Pure line and mass selection methods for self-pollinated crops. Mass selection and ear-to-
row methods in cross-pollinated taxa. Clonal selection for vegetatively propagating taxa.

UNIT II: Hybridization for crop improvement

2.1 Population breeding in self-pollinated crops with special reference to Transgressive
breeding. Pedigree, bulk and backcross methods: details, benefits and limitations.

2.2 Hybnd breeding in cross-pollinated crops: production of mbred, recurrent selection and its
tvpes. Details of differences in production of hybrid, synthetic and composite varieties,
comparative benefits and drawbacks.

2.3 Clonal hybridization- details, possibilities and benefits.

2.4 Dastant hybndization-concept and techmiques, barriers to production of distant hybnids,
applications in crop improvement with specific examples.

UNIT III: Special breeding techniques

3.1 Special breeding techniques: concept and achievements of mutation breeding, polyploidy
breeding and double haploidy.

3.2 Prebreeding: concept and process. Strategies of prebreeding- convergent breeding, brnidge
crosses and interspecific hybndization.
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3.3 Ideotype breeding: steps involved, advantages, genome editing as a tool to achieve plant

ideotype, advantages for making stress resilient crops.

3.4 Cultivar development: testing, release and notification. maintenance and participatory

breeding.

Suggested readings

Acquaah, G_(2020). Principles of Plant Genetics and Breeding, Wiley-Blackwell, USA
Allard, K. W. (2018). Principles of plant breeding. Znd ed. Wiley, New Delhi.

Atwell, B. I, Knedemann, P. E. and Tumbull, C. G. N. (1999). Plants in action: adaptation in
nature, performance in cultivation. McMillan Education, Austrahia

Aviecho, P. O. and Nyabundi, J. O. (2025) Conventional and contemporary practices of plant
breeding. Springer

Brown, J., Caligeri, P. and Compos, H. (2014). Plant Breeding. 2nd ed. Wiley Blackwell, U.
K. 14

Sharma, J. R. (1994) Pnnciples and practice of Plant Breeding. Tat-McGraw Hill Publishers.
Sharma, J. B (1998) Statistical and Biometrical Techmaques in Plant Breeding. New Age
International Publishers.

Singh. B. D. (2022) Plant Breeding; principles and methods, Med Tech Science press, India.

Note for Paper Setting

practical performance/
Practical Assignment’ Field
Study)

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)
Subjective Test in theExamination for the Exam
Test I (After 30 days) Up to 20% 30 min 545
Test II { After 60 days) 21% to $0% 30 min 545
Theory Syllabus to be covered | Time allotted % weightage(marks)
in theExamination for the Exam
Major Test (After 90 days) | 100% 2 hours 30
Total 50
Practical/ Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraisal 4 hours 25%
(Evaluation of daily

External Examination 4 hours 75% 50% | Final Practical

Performance

% | Viva-Voce

Total

=4 o
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Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each umt) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* Study of natural modes of vegetative propagation using appropniate methods (bulb, corm,
tuber, runner and sucker).

* Attempting different types of grafts usimng proper stock and scion.

+ Demonstrating various types of layering.

* Studying the floral characters, pollen-ovule ratio and pollen stigma interactions in any self-
pollinated crop preferably legumes.

* Studying various contrivances for out-crossing in common cross-pollinated crops available in
the season (maize, bajra, jowar, tnifolums).

* Demonstrating various steps involved in carrving out hand/manual pollinations
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Plant-based Indigenous Traditional Knowledge Systems in India

Course No.: P2BOTE307 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: The course aims fo infroduce students to the plant-based Indigenows Traditional

Knowledge (ITK) systems qf Indian origin It focuses on undersianding ethnobotanical practices, their

cultural and ecological relevance, and methods of documentation and validation. Students will also leamn

about ethmobotanical indices, ethical issues, and legal frameworks related to fraditional imowledge. The

course encourages Mmtegration aqf fradifional wisdom with scientific approaches for susiainable

development.

Course Outcomes: After completing this course, students will be able fo:

o Explain the principles, scope, and cultural context of plant-based Indigenous Traditional Knowledge
systems in India.

o Jdeniffy and document fraditional uses of plamis through etfmobotanical field methods and
participatory approaches.

»  Apply ethnobotanical indices and quantitative tools to analvze traditional knowledge data

o Critically evaluate the relevance of ITKs in biodiversity cornservation, healthcare, and sustainable
livelihoods.

s Understand the ethical, legal, and policy frameworks governing traditional knowledge.

UNIT I: Foundations of plant-based ITK in Indian context

1.1 Conceptual framework: definition. characteristics, and typologies of indigenous traditional
knowledge, theoretical frameworks of ITE.

1.2 Historical evolution: historical evolution of plant-based knowledge in India (Rigvedic
references, Ayurveda, Siddha, Unami).

1.3 Enowledge holders: vaidyas, siddhas, hakims, tribal elders, folk practitioners-comparison
and practices.

1.4 Enowledge transmission: modes of transmission (oral, apprenticeship, palm-leaf
manuscripts, modern documentation).

UNIT II: Advanced applications of plant-based ITK

2.1 Healthcare systems: ethnopharmacology, polvherbalism and synergistic formulations,
disease-specific plant remedies (malara skin disorders, diabetes).

2.2 Cultural and religious dimensions: ritual plants, totem species, sacred groves, seasonal

calendars (phenology).

2.3 Ethnocosmology and plant symbolism: cosmologies and symbolism associated with plant
use.

2.4 Modemn interface: integrative health (AYUSH), agroecology, community biodiversity
registers

UNIT III: Documentation and research methods
3.1 Methodologies for ITK documentation: field techmiques: participant observation, freelisting,
questionnaires and interviews (structured, semi structured and unstructured).
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32

33

34

Participatory approaches and ethics: PRA (Participatory Rural Appraisal), focus groups;
taxonomic wvalidation and herbarium development; ethics of working with knowledge
holders (prior informed consent) and benefit sharing.

Bridging qualitative data and quantitative validation: Use Value (UV), Fidelity Level (FL),
Informant Consensus Factor (ICF), Cultural Importance Index (CI) and Relative Frequency
of Citation (RFC).

Scientific and interdisciplinary validation: phytochemical screening and bioactivity assays,
cross-disciplinary linkages (Ethnobotany, Anthropology, Pharmacognosy); integrating ITK
with ATML for big data ethnobotany.

Suggested readings

Alexiades, M N. (1996). Selected Guidelines for Ethnobotanical Research: A Field Manual.
The New York Botanical Garden.

Berkes, F. (2012). Sacred Ecology (3rd Edition). Routledge.

Jain, 5 K (Ed.) (2000). Manual of Ethnobotany (2nd Edition). Scientific Publishers.
Narayanan, MK E._ (2017). Indigenous Knowledge Systems in India. Rawat Publications.
National Biodiversity Authority (2002). Biological Diversity Act and Rules. Government of
India.

Posey, DA (Ed) (1999). Cultural and Spiritual Values of Biodiversity. United Nations
Environment Programme (UNEP).

Pushpangadan_ P_, George, V. & Kumar, B. (2007). Ethnomedicine and Ethnopharmacology:
Traditional Medicine and Modern Drug Discovery. New India Publishing Agency.

Rout, SD. & Panda, T. (2019). Ethnobotany: A Practical Approach. New India Publishing
Agency.

Singh, KK & Kumar, A (2000). Indian Folk Medicines and Other Plant-Based Products.
Scientific Publishers.

World Health Organization (2002). WHO Traditional Medicine Strategy 2002-2005. World
Health Organization Publications.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted %% weightage(marks
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination

Mid Term Appraisal 4 hours 25%
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(Evaluation of daily
practical performance/
Practical Assignment/ Field

Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (mumimum 01 from each umt) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* To collect data through various Ethnobotanical Interview Techniques.
* To Prepare of Herbarmum Specimens with Traditional Use Data.

* To analyse qualitative data using vanous Ethnobotanical Indices.

+ Comparative Analysis of Classical Texts and Local Knowledge.

+ To document ITK through Digital tools.
» Pharmacognostic studies of medicinal plants.
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Fundamentals and Applications of Biomimetics

Course No.: P2BOTE308 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: Biomimetics is the scientific method of learning new principles and processes based
on systematic study, observation and experimentation with plants, animals, micro-organisms, and
ecosysiems. Biomimicry is a field of design that uses enginesring, architecture, and design technigues to
address man-made challenges while attempting fo find sustainable solutions by mimicking nature’s tried-
and-true patterns. Planis, animals, and microorganisms are the ultimate engineers and designers. They
have discovered what functions, what is suitable, and—above all—what endures in this world. Following
connects with the nature, education, and inmovation, biomimicry represents a fromsformative approach to
design and problem-solving, offering a pathway fo more susiainable and efficiert products and
infrastructure. Iis growing popularity and the increasing availability of resources and educational
opportunities signal a promising fiture for this field.

Course OQutcomes: To expose the students’ minds fo nature s solutions in terms of inmmovation, adapiation
and evolution

» Infroduce and explain the basic concepts af biomimicry and/or biohspiration

o Stimulate creativity and the use of non-obvious solutions in Bioinspired design (BID) and processes.

» FEnhance the students’ critical thinking and problem-solving skills.

s Demonstrate the advartages of learning from nature fo design new materials with enhanced
structural and (multilfunciional properties.

» Revise basic comcepis related to materials science (supramolecular chemistry, swrfoce physics,
mechanical properties, soff matter, etc.) using natural systems as case studies

UNIT I: Introduction to biomimicry
1.1 Concept of biomimicry, the nine laws of nature, doctrine of signature, the three levels of

inspiration of biomimicry.

1.2 Functional morphology of plants — a kev to biomimetic applications; morphology, anatomy
and biomechanics of the respective plant or plant part.

1.3 Bioinspiration; nature inspired circular economy, self-repairing materials inspired by nature,
efficient water and material mixing systems.

1.4 Plants as idea providers or concept generators, resurrection plants.

UNIT II: Nature, architecture and design
2.1 Biocinspiration in design and architecture: termite mounds (temperature control), honevbee

hives. Giant lily and load-bearing platforms in architecture.

2.2 Shotgun fungus, bombardier beetles and spray technology.

2.3 Biomineralization, nacre: a strong material, source of inspiration for new matenals (from
mollusk shells, sponge spicules, etc ).

2.4 Learming from chromosomes; inventions and discoveries based on chromosomes.
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UNIT III: Biomimetics and sustainable development goals

3.1 Biomimicry for society and sustainability; biomimetic innovations for health, partnership,
and life on land.

3.2 Plant- based light harvesting complexes- inspired solar panel design; artificial
photosynthesis, Forestanspired, myco-based nutrient cycling to break down toxic
petrochemicals and construction debris.

3.3 Water harvesting by desert plants and amimals: lessons from nature: an overview of desert
plants and water harvesting mechanisms.

3.4 An overview of desert amimals and water harvesting mechanisms; energy-efficient designs

(use of cool materials and windbreaks).

Suggested readings

* Benyus, J. M. (2002} Biomimicry: Inventions Inspired by Nature. William Morrow &
Company, pp. 320

* Gurera, D. and Bhushan B. (2020) Passive water harvesting by desert plants and animals:
lessons from nature. Phil. Trans. R Soc. A 378: 20190444,

+  https://www learnbiomimicry com

* Lecomtre, G, Aish. A Amérniane, N, Chekchak T.. Goupil, C., Grandcolas, P et al,
(2023) Revistting nature’s “unifying patterns™ A biological appraisal. Biomimetics 8(4): 362.

+ MacKinnon, R. B., Oomen, J. and Pedersen, Z_, M. (2020) Promises and presuppositions of
biomimicry. Biomimetics 5(3): 33,

* Raman R Sreenivasan, A Suresh, M. and Nedungadi, P. (2024) Mapping biomimicry
research to sustainable development goals. Scientific Reports 14(1): 18613.

* Slosar, N. (2021) Awvians to Airplanes: Biomimicry in Flight and Wing Design. Berkeley
Scientific Journal, Springer.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/
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Practical Assignment’ Field
Study)

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear mn the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* To study floral morphology and symmetry in different plant species and explore their
symmetry in engineering, pollination

relevance in biomimetic design (eg. radial

mechanisms).

* Analyze termite mound structures and their role 1n passive cooling.
* To examine leaf anatomy (arrangement, venation, cuticle) and understand their role in
optimizing light absorption for solar panel design inspiration.
* QObservation of adaptations (such as waxyv coating, sunken stomata, and spines_ and relate
them to water conservation technologies) in desert plant (e.g., Opuntia, dgave, Adloe vera

etc.).

* To observe spore discharge in macrofungi (application in spray or propulsion technologies).

+ Field visit to a biomimetic innovation centre, botanical garden, or bioinspired architecture.

* Design a biomspired model'system for sustamnability (e.g.. biodegradable packaging, plant-
inspired shade structures).
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Mushrooms: Diversity, Cultivation, and Applications

Course No.: P2BOTE309 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Qbjectives: This course aims fo develop a comprehensive undersianding of mushroom {axonomy,
diversity, and identification, along with practical skills in the cultivation of edible and medicinal
mushrooms. It highlights their maritional, pharmaceutical, ond industrial relevance, and explores their
role in sustainability, ecosystem restoration, circular economy and entrepreneurship

Course Outcomes: Upon completion of the course, students will be able to:

Jdentifv and classify mushroom species using morphological, chemical, and molecular tools.

Cultivate selecied edible and medicinal mushrooms under confrolled systems.

Undersiand the nuiritional and therapeutic value of muskrooms.

Explore post-harvest applications qf mushrooms.

Assess the ecological and socio-economic roles of mushrooms in sustainable agriculture.

Apply mushroom-based lowledge to develop inmovations in: Functional foods, bioplastics and

ecological restoration.

UNIT I: Diversity and characteristics of mushrooms

1.1 Introduction to fungal taxonomy: overview of mushroom-forming fungi: Agancomycotina
and Pezizomycotina.

1.2 Collection and identification of wild mushrooms; macro- and micro morphological details,
chemical tests and reagents.

1.3 Molecular characterization of mushrooms: various tools and softwares (MEGA, RAxML
etc.), multigene phylogeny.

1.4 Mushroom poisoning - types, diagnosis and treatment.

UNIT II: Mushroom cultivation and value-additions

2.1 Cultivation of some commercially important edible mushrooms: Lentinula edodes and
Hericium erinaceus.

2.2 Cultivation of some commercially important medicinal mushrooms: Ganoderma lucidum
and Cordyeeps sp.

2.3 Integrated mushroom farming, recent advances: automated cultivation systems,
environmental control systems.

2.4 Nutritional and medicinal value of mushrooms, post-harvest processing, preservation, and
value-added products (nutraceuticals, powders, ready to eat snacks, tea, etc) from
mushrooms, applications in pharmaceuticals and functional foods.

UNIT III: Mushrooms in sustainability
3.1 Mushrooms and circular economy: waste-to-wealth, organic farming integration, socio-

economic impact: rural livelihood generation and entrepreneurship.
3.2 Ectomvcorrhizal mushrooms in ecosystem restoration and forestry, mushrooms
sustainable development goals (SDGs).
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Role of edible mushrooms in food secunty and biocultural conservation, mushrooms in
mycosilviculture and mycotourism.

Mushrooms in modern Industry and Innovation, modern applications of mushrooms:
mushroom-based bioplastics, cosmetics, mushroom meat, bricks and leather.

Suggested readings

Aggarwal, A, Sharma, Y. P. and Jangra, E. (2022) A textbook on Mushroom Cultivation
theory and Practice. Newrays Publishing House, New Delhi.

Arva, A and Rusevska, K. (2022) Biology, Cultivation and Applications of Mushrooms.
Singapore: Springer Nature Singapore.

Gogoi, B Rathaiah, Y. and Borah, TR. (2019) Mushroom Cultivation Technology.
(n.p.): Scientific Publishers.

Hall, I. K, Stephenson, 5. L., Buchanan P. K. Cole, A L. J and Yun, W.{2010) Edible and
Poisonous Mushrooms of the World. United States: Timber Press.

Husen, A.. Semwal, KC. and Stephenson, SL. (2023) Wild Mushrooms and Health:
Diversity, Phytochemistry, Medicinal Benefits, and Cultivation United States: CRC Press.
Largent, D). L. and Stuntz, D E._ (1986) How to identify mushrooms to genus I- Macroscopic
features. Mad River Press. Inc. Eureka.

Largent, DL, Johnson, D. and Watling R. (1977) How to identify mushrooms to genus III:
Microscopic features. Mad River Press Inc. Eureka.

Miles, P. G. and Chang, S. 2004. Mushrooms: Cultivation, Nutritional Value, Medicinal
Effect, and Environmental Impact. United Kingdom: CRC Press.

Pardo-Giménez A and Zied, C. D. (2017) Edible and Medicinal Mushrooms: Technology
and Applications. Germany: Wiley.

Pouliot, A. and May, T. (2021) Wild Mushrooming: A Guide for Foragers. Australia: CSIRO
Publishing.

Note for Paper Setting

MCQ on LMS + Subjective Syllabus to be covered in | Time %% weightage(marks)
Test theExamination allotted
for the
Exam
Test I (After 30 days) Up to 20% 30 min 5+5
Test II { After 60 days) 21% to 40% 30 min 545
Theory Syllabus to be covered in | Time % weightage(marks)
theExamination allotted
for the
Exam
Major Test (After 90 days) 100% 2 hours 30
Total 50
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Subjective Time allotted for the % weightage(marks)
Test Examination
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of daily practical performance/
Practical Assignment/ Field
Study)

Mid Term Appraisal (Evaluation| 4 hours 25%

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts {minimum 01 from each unit) of 02 marks each. Section
B wall have 04 guestions of 12 marks each to be set from the last two units (02 from each umit).

Students are required to attempt 01 question from each unit of section B.

List of Practicals

s Field vizit for collection of wild mushrooms and their identification.

To study macroscopic (cap, gills, stipe, etc.) and microscopic features (spores, basidia,
cystidia, pileipellis, etc.) for mushroom identification.

Chemical spot tests for identification (eg, Melzer's reagent, KOH, FeSQ., Schiffer
reaction).

To study key differences between edible and poisonous species.

Molecular phylogeny analysis using software tools like MEGA, RAXML (demo/tutorial-
based).

Hands-on demonstration of substrate preparation and mushroom cultrvation.

Estimation of nutritional content: basic tests for proteins. carbohydrates, and antioxidant
content.

Visit to a mushroom farm or rural mushroom-based enterprise.

Preparation of a short project report on local mushroom diversity.

Preparation of some value-added mushroom products.
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Genetic Engineering of Plants and Microbes

Course No.: P2BOTC401 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: Genetic Engineering is one of the most important fields of genetic research. Making

studenis kmowledgeable about the methods imvolved in modifving and manipulating genes within and

between species, creating new medicines, producing disease resistant planfs and diggnosing human

diseqses is the main aim of this course

Course Outcomes:

= Making students tmowledgeable about the methods bvolved in modifving and manipulating genes
within and betwesn species,

= Familigrizing them with the methods emploved for creating new medicines, producing disease
resisiant plants and diagnosing human diseqses.

UNIT I: Recombinant DNA technology

1.1 Pnnciples and techniques of gene cloning; use of vectors (plasmids, phage, phagemids,
cosmids, and artificial chromosomes- BAC, YAC, PAC and MAC) and enzymes therein.

1.2 Genomic and cDNA libranies — construction, different methods of screeming and choice of
vectors.

1.3 DNA isolation and amplification; Polymerase Chain Reaction and its variations (RT-PCE.
Real-time -PCR).

1.4 DNA sequencing techniques- Sanger's sequencing method and Next-Generation sequence
technologies (Pyro- and Illumina based sequencing); DNA fingerprinting techniques and
application.

UNIT II: Genetic improvement of plants and microbes

2.1 Aims and strategies for development of transgenic plants. Transgenic plants for modified
nutritional content, herbicide tolerance, insecticidal and wviral resistance and delayed
ripening; molecular pharming.

2.2 Agrobacterrum-mediated gene transfer; binary vector and co-integration vector strategy;
direct gene transfer methods: anti-sense RNA technology and gene knockout.

2.3 Genetic improvement technique of microbes for production of antibodies, polvmers,
bioplastics and edible vaccines.

2.4 Intellectual property rights with reference to genetically engineered organisms; GM crops in
India (Bt Brinjal and Bt Mustard); 1ssues and concerns.

UNIT IIT: Genomics, Proteomics and Bicinformatics

3.1 Physical mapping of genes, DNA markers (RFLP, RAPD, AFLP, S5LPs, SNPs).

3.2 Human genome project-aims, objectives, achievements and risks, technologies wused;
genome editing through ZFN, TALEN and CRISPR/Cas systems.

3.3 Introduction to proteomics and transcriptomics, techniques (Microarray) and applications.

3.4 Basic biomnformatics tools- NCBI, BLAST, ORF finder; genome annotation, sequence
alignment.
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Suggested readings

Bhat, T A and Al-Khayri, J. M. (Eds.). (2023). Genetic Engineering: Volume 1: Principles
Mechanism, and Expression (1st ed.). Apple Academic Press.

Brown, T. A. (1998). Genetics: A Molecular Approach. Chapman and Hall, London.

Brown, T. A (2010). Gene cloning and DNA Analysis- An introduction. 6th Edn. Wiley
Blackwell.

Brown, T. A_ (2016). Gene Cloning and DNA Analysis: An Introduction (7th ed)). Wiley-
Blackwell, UK.

Brown, T. A. (2018). Genomes 4. Garland Science, New York.

Brown, T_A. (2010). Genomes. John Wiley and Sons Pvt. Ltd., Singapore.

Chrispeels, M. J. and Sadava, D_ E. (1994). Plants, Genes and Agnculture. Jones & Bartlett
Publishers, Boston, USA.

Das, H K. (2007). A Texthook of Biotechnology. 3rd Edn. Wiley India Pvt. Ltd. UP_, India
Daugherty, E. (2017). Biotechnology: Science for the New Millennium, EMC Paradigm, US.
Glezer, A. N. and Nikaido, H. (1995). Microbial Biotechnology. W.H. Freeman and
Company, New York, USA.

Glick, B. R, Pasternak J. J. and Patten, C L. (2010). Molecular Biotechnology: Principles and
Applications of Recombinant DNA_ 4th Edn. A S M. Press, Washington, DC.

Henry, B T (1997). Practical Applications of Plant Molecular Biology. Chapman & Hall,
London. UK.

Jolles, O. and Jornvall, H. (2000). Proteomics in Functional Genomics. Birkhauser Verlag,
Basel, Switzerland.

Nicholl, D. 5. T. (2023). An Introduction to Genetic Engineening (4th ed.). Cambndge:
Cambridge University Press.

Primose, 5. B. and Twyman, B M. (2014). Principles of Gene Manipulation and Genomics.
7th ed. Wilev Blackwell, New Delhi.

Primrose, S. B. (1995). Principles of Genome Analysis. Blackwell Science Ltd., Oxford, UK.
Raghavan, V. (1997). Molecular Biology of Flowering Plants. Cambridge University Press,
New York, USA.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotied % weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)
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MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/
Practical Assignment’ Field

Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear mn the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Isolation of plasmid DNA from E coli by alkaline lysis method and its quantization using
spectrophotometer.

Restriction digestion of the plasmid and estimation of the size of various DNA fragments.
Cloning of a DNA fragment in a plasmid vector, transformation of the given bacterial
population and Selection of recombinants.

Demonstration of DNA sequencing by Sanger’s dideoxy method.

DNA isolation from microbial cultures and plant tissues.

Isolation of plasmid from E. coli by alkaline lysis method.

Preparation of agarose gel and preparation of buffers.

Southern blotting of DNA from agarose gel.

Study of restriction digestion of DNA.

DNA sequencing studies from autoradiographs of sequencing gels and construction of
autoradiographs of sequencing gels from provided template

sequence.

DNA fingerprinting studies from data on various cases of disputed parentage and forensic
applications.
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Biostatistics
Course No.: P2BOTC402 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test I1: 10 Marks

Major Test: 30 Marks

Course Objectives: Variability is an inherent characteristic of biological material. To undersiand the
nature of this variability, assess and represeni it quantiiatively and comvert it info meaningful
bformation, kmowledge of Biostatistics is very important. It will prove helpful in designing biological
experiments, collecting, analyzing and interpreting the data generated. Understanding developed by the
student on these aspects will be af grear practical application.

Course Outcomes:

= The students will get an overview of statistical concepts and help them i applying theoretical

knowledge and computation skills in analvsing bivlogical data.
= These can be used in plant breeding, crop improvement and computational hiology.

UNIT I: Data collection, presentation and descriptive statistics

1.1 Biostatistics: conceptual understanding of statistic; vanations-discrete and continuous;
variable and its types.

1.2 Descriptive statistics of the distnibution of any vanable: mean, mode, median, vanance,
standard deviation, coefficient of vanation, Merits and dements of each; partitioning of data-
concept of quartiles, deciles and percentiles.

1.3 Descriptive statistics of averages, dispersion, skewness and kurtosis.

1.4 Sample and population; finite and infinite populations; random and non-random methods of
sampling; determination of sample size.

UNIT II: Probability distributions and various tests of significance

2.1 Probability distributions: concept, computation steps and applications of normal, binomaial
and Poisson distributions.

2.2 Hypothesis testing: concept, two types of errors; concept of and major differences between
parametric and non-parametric tests.

2.3 Non-parametric tests: computation steps and applications of Spearman correlation, Mann
Whitney U, Wilcoxon and Kruskal-Wallis tests.

2.4 Parametric tests: computation steps and applications of Z-, F and paired and unpaired t-tests.

UNIT III: Experimental designs, analysis of data and their significance

3.1 Designs of experiments: general account, principles and applications; examples of CED,
RBD; brief concept of Latin Squares, split plot and strip plot designs

3.2 Regression and correlation analyses: coefficients of correlation, regression and
determination; concept and applications of logistic and non-linear regression and ANCOVA;
a brief 1dea of GLM and HLM.

3.3 One way and two-way analysis of vanance: methods and their importance in the study of
variation: concept of MANOVA.

3.4 Use and importance of statistical software and/or packages in modern biology; concept and
applications of PCA, LDA and RDA
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Suggested readings

Balaam  I.. N. (1972). Fundamentals of Biometry. Unwin Publishers Inc. London (Halsted
Press; John Wiley & Sons).

Datta, A K (2006). Basic Biostatistics and its Applications. New Central Book Agency (P)
Lid., Kolkata, India.

Dhar, M. K. and Kaul, 5. (1997). Statistics in Biology. Malhotra Publishers, Jammu.

Gupta, S. P. (2019). Statistical Methods. Sultan Chand. New Delli

Khan and Khanum_ (2018). Fundamentals of Biostatistics. 5th rev ed. Ukaaz Publications,
Hyderabad.

Norman, G. B and Streiner, D. L. (2008) Biostatistics - the Bare Essentials. B C Decker
Inc.. Hamilton Canada.

Roy, D.(2012). Plant breeding: a biometrical approach. Narosa, New Delhi

Senedecor, G. and Cochran, W. (1980). Statistical Methods. 7th Edn. Iowa State University
Press.

Sharma, J. R. (1998). Statistical and Biometrical Techniques in Plant Breeding. New Age
International Publishers.

Singh, R K. and Chaudhary, B. D. (1999). Biometrical methods in Quantitative Genetic
Analysis. Kalyam Publishers, New Delhi.

Sokal, R. R and Rohlf, F. J. (1973). An Introduction to Biostatistics. W. H. Freeman and
Company, New York.

Sokal, R. R. and Fohlf, F. J. (2001). Biometry-The Principles and Practice of Statistics in
Biological Research W. H. Freeman and Company, New York.

Sukhatme, P.V. and Amble, V. N. (1976). Statistical Methods for Agncultural Workers.
ICAR. New Dellu.

Note for Paper Setting

MCQ on LMS +

Syllabus to be covered in | Time allotted | % weightage(marks)

Subjective Test theExamination for the Exam

Test I (After 30 davys) Up to 20% 30 min 5+5

Test II { After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered in | Time allotted | % weightage(marks)

theExamination for the Exam
Major Test (After 90 days) | 100% 2 hours 30
Total 50
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the % weightage(marks)
Subjective Test Examination
Mid Term Appraisal 4 hours 25%
(Evaluation of daily
practical performance/
Practical Assignment’ Field
Study)
External Examination 4 hours 75% | 50% | Final Practical
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Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test IT only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Calculation of mean, mode, median, standard deviation and coefficient of varation.

*  Skewness and Kurtosis- coefficients and probability.

+  Frequency and probability distributions.

*  Students’t-test, F-test, z-test, one-way and two-way ANOVA.

»  Non-parametric tests-chi-square, Kruskal-Wallis, Spearman’s correlation, Mann-Whitney U,
Wilcoxon Tests

*  Correlation and regression analvsis.

. ANCOVA and MANOVA

*  Cluster analysis

. PCA RDA and LDA

»  Use of statistical software/packages in data entry, computation and analyses
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Biodiversity Informatics

Course No.: P2BOTE405 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: The objective of this course i[5 to infroduce students fo the foundational concepis,

stamdards, and teols of biodiversity biformatics. It aims fo develop skills for managing digitizing, and

validating biodiversity data from diverse sources, including field surveys, herbaria, and citizen science.

Studerts will learn about key data siandards such as Darwin Core and ABCD scheme, geospatial dota

applications, and dota qualify control fechnigues. The course also emphasizes practical applications of

biodiversity data in conservation planning, species disiribution modeling, and policy-making, preparing

students fo gffectively utilize informatics in biodiversity research and management.

Course Outcomes: After completing this course, students will be able fo:

»  Understand the scope, importance, and global initiatives of biodiversity informatics, along with the
challenges in biodiversity data management.

= Ideniffy various fypes and sources of biodiversity data and apply methads for data collection and
digitization, including herbarium digitization fechnigques.

*  Apply infernational data standards and protocols (e.g., Darwin Core, ABCD Schema) for biodiversity
data integration wid sharing.

= Demonstrate skills in biodiversity data validation, cleaning, and gquality control using fools like
OpenRefine and GBIF Validator.

= Design and manage biodiversity databases using DEMS principles and evaluate the use of cloud
Platforms for scalable biodiversity data storage.

UNIT I: Biodiversity informatics and biodiversity data

1.1 Concepts & challenges: definition, scope, applications and importance of biodiversity
informatics, global initiatives and challenges of biodiversity informatics.

1.2 Data types & sources: definition and importance of biodiversity data and data sources; field
surveys, herbarium records, literature, and citizen science; types of biodiversity data
(occurrence, taxonomic, trait, ecological, genetic, spatial)

1.3 Data acquisition: data collection and digitization, data collection tools (open data kit, mobile
apps), herbarium digitization methods.

1.4 Practical uses: applications of biodiversity data in conservation planning and prioritization,
species distribution modelling, climate change studies, policy and decision-making,
biodiversity indicators and red lists.

UNIT II: Data standardization and protocols

2.1 Biodiversity Information Standards: Darwin Core (DwC) taxonomic databases, working
groups: structure, elements, importance.

2.2 ABCD (Access to Biological Collection Data) Schema and tools: structure and elements,
tools or editors (BioCASe provider software, XML editors).

2.3 Geospatial data basics: use of GPS and maps in biodiversity research, coordinate systems
and formats.
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2.4 Data quality control: data cleaning, common 1ssues (duplicates, taxonomic errors, missing
data), tools for validation (OpenRefine, GBIF validator, Taxon Match tools)

UNIT III: Database Management System (DBMS)

3.1 DBMS basics & components: brief introduction to DBMS, components of DBMS (engine,
query processor, storage).

3.2 Entitv-Relationship (ER) modeling: database design principles, ER diagrams (entities,
attributes_ relationships).

3.3 Normalization: basic concepts of INF_, 2NF, 3NF: designing schema for ethnomedicinal
plant data.

34 Cloud database platforms: google firebase, google cloud SQL and mongoDB atlas-
advantages and challenges of cloud databases.

Suggested readings

+ Bisby, FA_ Roskov, Y., Ormell, T., Nicolson, D Paglinawan_ L, Bailly, N Kirk, P.M,
Bourgoin, T Baﬂla:geoﬂ G., and Dm rard, D. {Eds)(EDEl) Spemes 2000 & ITIS Catalogue
of Life, Naturalis.

+ Dubois, E., and Bizer, C. (2011). Linked Data: Structured Data on the Web, Morgan &
Claypool.

* Elmasn, B and Navathe, SB. (2015). Fundamentals of Database Systems, 7th Edition,
Pearson.

v  Kroenke, D M. and Auer, D.J. (2019). Database Concepts, 7th Edition, Pearson.

« DPillai, R N. and Sharma VK. (2018). Biodiversity Informatics, Elsevier.

v  Wheeler, Q.D., and Meier, R (2000). Species Concepts and Phylogenetic Theory: A Debate,
Columbia University Press.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 davs) Up to 20% 30 min 515

Test II ( After 60 days) 21% to 40% 30 min 545

Theory Syllabus to be covered | Time allotted % weightage(marks
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the % weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/

Practical Assignment/ Field

Study)
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External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50
Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and

failed to get the minimum required marks 1 e. 7 out of 20 will be eligible to re-appear in the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each umt) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

+ Downloading and cleaning occurrence data from GBIF.

*  Visualizing species distribution using QGIS.

+ Conducting a simple MaxEnt modeling exercise.

* Data mining from public databases (e.g. . BOLD, IUCN).

» Creating a biodiversity dataset and publishing a mock Darwin Core Archive.
v Integrating local field data with global datasets.
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Industrial Microbiology and Public Health

Course No.: P2BOTE406 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: This course aims fo mfroduce studenis fo the foundational concepis of indusirial

microbiology and public health microbiclogy. It provides an overview of microbial roles in fermeniation

processes, enzyme production, and bioreactor applications. The cowrse also explores the hengficial

aspects af microbes in gut health, fermenied foods, and probiotic functions, alongside essential insights

into micrebial mfections, antimicrobial resistamce, and the basic principles of wiibiotic sensitivity

festing. The course emphasizes the contrasting roles of bemgficial and pathogenic microbes, highlighting

their impact on food systems, human health, and sustainable biotechnological applications.

Course Outcomes:

After successful completion of this course, students will be able to:

* Understand fundamental concepts of industrial microbiology, including microbial
Jfermentation, enzyme production, and bioreactor design.

* Recognise the role of beneficial microbes in gut health, food fermentation, and sustainable
applications.

» Identify common microbial pathogens and describe basic mechanisms of infection and
disease.

* Demonstrate awareness of antimicrobial resistance and interpret basic antibiotic sensitivity
testing methods.

» Develop practical microbiology skills, including microbial isolation, media preparation, and
microscopic identification of industrial and clinical microbes.

« Apply microbiological imowledge to address real-world issues in food, health, and public
sectors with a focus on safety and sustainability.

UNIT I: Fundamentals of industrial microbiology

1.1 Overview of industrial microbiology; important characteristics of industrial microbes;
taxonomic groupings of industrial microbes.

1.2 Fermentation: batch, fed-batch and continuous fermentation: dilution rate and microbial
growth in a chemostat and a turbidostat.

1.3 Bioreactor design, types and key components; commercial production of ethanol and citnc
acid, importance.

1.4 Microbial enzymes: industrial production and application of amvlase and protease.

UNIT II: Microbes for life in health and sustainability

2.1 Composition and diversity of gut microbiota; factors influencing gut microbiome (diet,
antibiotics, lifestyle); role in digestion, immunity, and metabolic health

2.2 Gut-brain axis and microbial influence on mental health; prebiotics- concept, classification,
dietary sources and importance

2.3 Probiotic foods and beverages: mechamisms of health promotion-nutrient competition,
barrer function, antimicrobial production, nervous system signalling, immunomodulation.
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24

Fermented foods: fruits, vegetables, and cereal- or legume-based products.

UNIT III: Microbial risks: infections, diseases and resistance

31

32

33

34

Clinical syndromes and pathogenesiz of bacterial (staphvlococcal diseases) and fungal
(Candida, Aspergillus) infections.

Mechanism of action and diseases caused by viruses (seasonal flu) and prions (Creutzfeldt—
Jakob disease, Scrapie, Kuru, Bovine Spongiform Encephalopathy).

Resistance to antimicrobial drugs: mechamsms of antibiotic resistance, non-genetic and
genetic basis of drug resistance.

Antibiotic sensitivity testing: disc diffusion tests (Kirby—Bauer, Stokes and Primary disc
diffiision tests), dilution tests (Broth & Agar dilution method and Epsilometer test).

Suggested readings

Flint, S.J., et al , (2015) Principles of Virology. American Society for Microbiology.

Carter, J. B. and Saunders, V. A_ (2007) Virology Principles and Applications John Wiley &
Sons Ltd.

Okafor, N. and Okeke, B. C. (2018) Modern Industrial Microbiology and Biotechnology (2nd
ed.). CRC Press.

Parija. 5. C. (2012) Textbook of Microbiology & Immunology (2nd rev. ed.). Elsevier India.
Pamya, 5. C. (2020) A textbook of microbiology and immunology (3rd ed.). Elsevier.

Pepper, L L_, Gerba, C.P. and Gentry, T_J. (Eds.). (2014) Environmental Microbiology (3rd
ed_). Elsevier/Academic Press.

Saxena, 5. (2015) Applied Microbiology. Springer India.

Sumbali, G. (2010) The Fungi. 2nd Edn. Narosa Publishing House, New Delhi.

Sumbali. G. and Mehrotra, B 5. (2009) Principles of Microbiology. 1st Edn. Tata MeGraw-
Hill Publishing Co. Ltd. New Delhi.

Waites, M. I, Morgan, N_ L., Rockey, J. 5. and Higton, G. (2001) Industrial Microbiology:
An Introduction (1st ed ). Wiley Blackwell.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage(marks
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%
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(Evaluation of daily
practical performance/
Practical Assignment/ Field
Study)

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

v Isplation and purification of Microorganisms (Fungi/bacteria) from soil.

+  Screening of Industnially Important Microorganisms for the production of enzymes.

* Preparation and Sterilisation of Fermentation Media

+ Identification of probiotic microbes from commercial yoghurt/probiotic drinks.

* Preparation of curd/idl1 batter/pickles and identification of dominant microbes.

+ Microscopic examination and identification of causal agents of different types of mycoses.
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Plant Molecular Stress Physiology

Course No.: P2BOTE407 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Qbjectives: This course is designed to enhance students’ nowledge of the molecular adaptations

and methods developed fo evaluate a plani’s potential for abiotic siress management.

Course Outcomes: The studsnts will be able fo:

= Undersiand the molscular mechanisms, including DNARNA modifications and regulatory proteins,
that enable plants to folerate abiotic stresses.

= Analyze the roles of gene regulatory nefworks, iranscription factors and protein inferactions i siress
FESPONSE PAtiways.

= Apply advanced molecular technigues such as framscriptome analysis, RNA-seq, seRNA-seq and
GWAS to assess and enhance plant stress tolerance.

UNIT I: Molecular adaptations to combat abiotic stresses

1.1 DNA modifications: types, and their role in stress management in plants.

1.2 BNA modifications: types and functions in abiofic stress miftigation in plants.

1.3 Regulatory protemns: diversity (writers, readers, and erasers) and importance in stress
tolerance in plants.

1.4 Plant metabolome: brief overview and significance in stress management.

UNIT II: Regulation of abiotic stress through different routes

2.1 Gene regulatory network: overview, types, and role in stress management in plants.

2.2 Transcription factors: databases, main types, and their role in salinity, heat, and cold
tolerance.

2.3 Zinc Finger Nucleases: overview, their engineering, and applicability role in plant stress
management.

2.4 Protein-protein interactions: concept and their impact on abiotic stress management in
plants.

UNIT III: Stress potential of plants

3.1 Transcriptome analysis: concept, overview of procedure, and importance in the discovery of
potential factors conferning abiotic stress tolerance.

3.2 RNAseq analysis: concept, overview of procedure, and applications in stress management
studies in plants.

3.3 Single-cell RNAseq (scRNA-seq): general idea, procedural overview, difference between
FENA-seq and scRNA-seq, applications in the discovery of potential genetic factors
implicated in stress management in plants.

3.4 Genome Wide Association Studies (GWAS): brief overview, latest types. SNP discovery
and analvsis.
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Suggested readings

» He, C.(20153) RNA modification (Vol. 560). Academic Press. In Methods in Enzymology

Volume 560,

«  EKulski J. (Ed). (2016) Next generation sequencing: advances, applications and challenges.

v  Mandal, S_(Ed.). (2024) Reverse Engineering of Regulatory Networks. Humana Press.

+ Song, Q. and Tao, Z. (Eds.). (2023) Transcription factor regulatory networks. Springer US.

* Yadav, C. B, Pandey, G., Muthamilarasan, M. and Prasad. M. (2018) Epigenetics and
epigenomics of plants. Plant Genetics and Molecular Biology, 237-261.

» Latest review and research articles.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 davs) Up to 20% 30 min 515

Test II { After 60 days) 21% to $0% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Pra

ctical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

% weightage(marks)

Mid Term Appraisal
(Evaluation of daily
practical performance/
Practical Assignment’ Field
Study)

4 hours

25%

External Examination

4 hours

Final Practical
Performance

50%

% | Viva-Voce

Total

25
S0

Test I and Test IT

The subjective test of test I and Test II would consist of two short answer type questions (05 marks
each). Students are required to answer one question. No preparatory holidays shall be provided for
the Test I and Test II. Those candidates who have appeared in Test I and Test II and failed to get
the mimimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I and Test IT

only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each.
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Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Learning of metabolome shift in wheat, rice/'maize under drought and salmity stress.
Designing a gene regulatory network for typical phosphate-deficient conditions.

Data mining using Transcription Factor Databases for WRKY and bHLH for their role in
salinity tolerance.

STRING analysis and UNIPROT analysis for analyzing interactions of proteins

Learning RNAseq analysis using publicly available databases.

Methods of analyzing transcriptome data and its validation using publicly available data.
TASSEL software learning for genomic data filtration.

R-project for handling genomic data.



COURSE STRUCTURE FOR ONE YEAR M. Sc. PROGRAM IN BOTANY (SEMESTER
1&TI)

Course Code Course Title Credits

Credit Framework for Semester-1

]h-[:ijur Core [l[l (T} + 6(P}]

PIBOTCI101 Physiology and Metabolism of Plants 4
PI1IBOTCI102 Ecology and Conservation 4
P1BOTC103 Cell and Molecular Biology of Plants 4
P1IBOTC104 Plant Breeding 2
P1BOPC105 Practical course based on P1IBOTC101 and 2+2

P1BOTC102
P1BOPC106 Practical course based on P1BOTC103 and 242

P1BOTCl104

Total Credits | 22

Major Elective (any one) (2T+2P)

PI1IEOTE107 Plant-Based Indigenous Traditional 2
Knowledge Systems in India
P1IBOTE10S8 Fundamentals and Applications of 2
Biomimetics
P1BOTE109 Mushrooms: Diversity, Cultivation, and i
Applications
P1BOPE110 Practical course based on PIBOTE107 2
P1BOPEI111 Practical course based on PIBOTE108 2
P1BOPE112 Practical course based on PIBOTE109 2
Total Credits (Major Elective) | 4
P1IBOMOI120 *MOOC 4
Total credits to be earned in Semester- I 26 (22 Core+ 4
Elective)

Following is the breakup:
Total Credits to be earned in Semester I: 26
*Over and above 4 credits to be earned through MOOC



Course Code Course Title Credits
Credit Framework for Semester-11
Major Core [10 (T)]
P1BOTC201 Genetic Engineering of Plants and Microbes 2
P1BOTC202 Biostatistics 2
P1BOPC203 Practical course based on PIBOTC201 2
P1BOPC204 Practical course based on PIBOTC202 2
Total Credits | 8
?ii:ljﬂ]‘ Elective fan}' one) (ZT-I-E-:.[.’-)
PIBEOTE205 Biodiversity Informatics 2
'PIBOTE206 | Industrial Microbiology and Public Health | 2
P1BOTE207 Plant Molecular Stress Physiology 2
P1BEOPE208 Practical course based on PIBOTE205 2
P1BEOPE209 Practical course based on PIBOTE206 2
P1BOPE210 Practical course based on PIBOTE207 2
Total Credits (Major Elective) | 4 (2T+2L)
P1IBEORC211 Research Project 16
Total credits to be earned in Semester- II 28 (8 Core + 4 Elective

+ 16 Research project)

Following is the breakup:

Total Credits to be earned in Theory: 22;

Total Credits to be earned in Practical courses: 16;
Total Credits to be earned through Project work: 16;
Total Credits to be earned: 54

*Over and above 4 credits to be earned through MQOC in Semester I
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Physiology and Metabolism of Plants

Course No.: P1IBOTC101 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: The course is designed to make studenis undersiand how different enmzymes,
molecular signals and hormones regulafe important reactions and activifies in plants. Another aim is fo
impart students’ knowledge regarding the mechanisns underlving absorption af water and minerals,
solufe transport, photosynthesis, respiration, nitrogen and sulphur mefabolism

Course Outcomes: The students will be able fo:

Understand the structure, classification, kinetics and regulation of plant enzymes, along with their
role in photosynthesis, respiration and nitrogen metabolism.

Expiain the mechamisms of signal fransduction and hormone signaling pathways, ncluding the
physiological roles of plamt growth regulators and sivess signals.

Analyze the processes of water and mingral absorption, photochemistry, carbon assimilation and
energy production in planis.

Evaluate the importance of nitrogen and sulfur metabolism in plant nuirifion, growith and
environmental adapiation.

Apply Imowledge of emerging concepis like scofobiclogy, Fydropomics and root-based climate
resilience sirategies in the context of susiainable agriculture.

UNIT I: Enzymology and its role in life processes

1.1

1.2

1.3

1.4

Enzymes: International Union of Biochemists classification system, special reference to
latest developments.

Enzyme structure analysis and predictions: databases of pre-computed models of key
enzymes of photosynthesis, molecular docking for enzvme activity analysis.

Enzyme kinetics: Michaelis-Menton equation, line Weaver Burk plots, double reciprocal
plots, ping pong mechanism with suitable examples.

Protein data banks: 2D and 3D structural and functional relation in enzymes, molecular
factors regulating enzymes of CO; fixation and nitrogen metabolism.

UNIT II: Photobiology and signal transduction

Z1

22

23

24

Signal transduction: concept, receptors, G-proteins, phospholipid signaling, second
messengers- a general account.

Diversity in protein kinases and phosphatases, calcium-calmodulin cascade, specific
signaling mechanisms; two component sensor-regulator system in bacteria.

Plant roots and climate resilience: root modifications, their morphological and anatomical
changes, impact on water and nutrient uptake. Root flexability and 1ts climate resilience
important cash crops (with suitable examples).

Scotobiology- overview, mmpact of darkness on plant growth and development. ecological
responses of night pollution on plant habits.
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UNIT III: Plant hormone signaling and perception

3.1 Auxins, cvtokinins, gibberellins and brassinosteroids — biosynthesis {overview) and signal
transduction in plants_

3.2 Abscisic acid, ethylene, jasmonic acid, salicylic acid and strigolactones- biosynthesis
(overview) and signal transduction in plants.

3.3 Hydroponics as a future of urban agniculture: types of hydroponics, methods and procedures
with suitable examples (lettuce, bak-cho1, red lettuce. exotic fruits etc), developments of
hydroponics to combat the climate crisis.

3.4 Hydrogen peroxide, hydrogen sulfide, reactive oxygen species and reactive nitrogen species
interaction with plant hormones and role in stress management.

UNIT IV: Photochemistry and photosynthesis.

4.1 Evolution of photosynthetic apparatus, light harvesting complexes, photo-oxidation of water.

4.2 Mechanism of electron and proton transport, energy flow pathways, cyclic, non-cyclic and
pseudo cyclic pathways.

4.3 Carbon assimilation-Calvin cycle, C4 cycle, difference between C3 and C4 pathways, CAM
pathways_ photorespiration and its significance.

4 4 Biosynthesis of starch and sucrose and their regulation.

UNIT V: Respiration, Nitrogen and Sulphur metabolism

5.1 Overview of plant respiration, glycolysis, TCA cycle.

5.2 Electron transport system and recent advances in mechanism of ATP synthesis.

5.3 Nitrogen fixation-overview, biological nitrogen fixation, nodule formation and nod factors,
mechanism of nitrate uptake and reduction; ammonium assimilation (GS/GOGAT cycle).

5.4 Sulphur metabolism- overview, sources and mechanism of sulphur uptake, transport,
assimilation and its significance.

Suggested readings
* Bhatla, S. C. and Lal, M. A (2018). Plant Physiology, development and metabolism
Springer.

* Brown, T. A (2017) Biochemistry. Viva Publishers.

* Buchanan, B. B, Gruissem, W. and Jones, B L. (2015). Biochemistry and Molecular
Biology of Plants.  American Society of Plant Physiologist, Maryland, USA.

* Gardner, F. P etal . (2013). Physiology of Crop Plants. Scientific Publishers, Jodhpur.

* Garrett, R. H. and Grisham, C. M. (2013). Biochemustry. 5th ed. Brooks/ Cole, Australia.

« Heldt, H-W_(2016). Plant Biochemistry. 4th ed. Academic Press, USA.

+ Hopkins, G'W. and Himnner, N. P. A (2008). Introduction to Plant Physiology. 4th Edn.
Wiley and Sons. Inc. New York U S A

* Nelson, D. L. and Cox, M. M. (2013). Lehninger-Principles of Biochemistry. Worth
Publishers Inc. New York, USA.

+ Nobel, P. 5. (1999). Physio-chemical and Environmental Plant Physiology. 2nd Edn
Academic Press, San Diego, US A

*  Prasad M. N.V_(2014). Plant Ecophysiology. John Wiley, New York.

» Salisbury, FB. and Ross, CW. (1992). Plant Physiology. 4th Edn Wadsworth Publishing
Co., Califormia, U5 A,
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*  Srivastava, L M. (2002). Plant Growth and Development. Academic Press, USA.
v Taiz, L. and Zeiger, E. (2010). Introduction to Plant Physiology. 5th Edn. Sinauer Associates,

Inc

+ Taiz, L. etal, (2018). Plant Physiology and Development. 6th ed. Oxford, New York.
+ Voet, D, Voet, J. G. and Pratt. C. W. (2016). Voet's Principles of Biochemistry. 5th ed. John

Wiley & Sons, Singapore.
+  Willey, Neil. (2016). Environmental Plant Physiology. Garland Science, New York.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| % weightage

Subjective Test theExamination the Exam (marks)

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test IT (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Syllabus to be covered in | Time allotted for| % weightage
theExamination the Exam (marks)

Major Test (After 90 100% 3hours. 60

days)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/

Practical Assighment/

Field Study)

External Examination 4 hours 75% 50% | Final Practical

Performance

25% ]| Viva-Voce

Total

Test I and Test IT

The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test
The major test will comprise of two sections, Section-A and Section-B. Section-A will have

compulsory questions comprising 08 parts (minimum 01 from each unit) of 03 marks each
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
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unit). Students are required to attempt 01 question from each umit of section B. In major test there
should not be a gap of more than two days in between two tests.

List of Practicals

* Extraction of chloroplast pigments from leaves and preparation of the absorption spectrum of
chlorophylls and carotenoids.

* Determunation of chlorophyll a and chlorophyll b and its ratio in C3 and C4 plants.

= Extraction of seed proteins depending upon the solubility.

* Determunation of the respiratory quotient (RQ) for germunating seeds by Ganong's
Respirometer.

* Preparation of the standard curve of protein (BSA) and estimation of the protein content in
extracts of plant material by Lowry’'s and Bradford’s method.

* Extraction and qualitative estimation of amino acids from plant tissue by using paper
chromatography.

= Extraction and qualitative estimation of sugars and organic acids by paper chromatography.

= Ascorbic acid extraction and quantitative estimation from plant tissues.

* Determination of effect of time and enzyme concentration on the rate of reaction of enzyme.
eg. acid phosphatase, nitrate reductase, catalase.

* Determination of effect of substrate concentration of activity of an enzyme.

* Determuination of the effect of anaesthetics, temperature and high pressure on the
permeahility of beet root tissue.

= Pnnciples of colonmeter, spectrophotometer and fluorimeter.

+ Study of degree of dissociation of an electrolyte by plasmolytic method.

* Determination of temperature coefficient (Q10) of water absorption by wheat seeds and
potato tubers.
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Ecology and Conservation

Course No.: PIBOTC102 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: The objective gf this course [ fo provide posigraduate studenis with a
comprehensive, mterdisciplinary undersianding of ecological systems and the science af biodiversity
comservation. Students will gain theoretical Imowledee and practical skils fo analyze, inferpret, and
address complex ecological challenges facing natural ecosystems in a rapidly changing world The
course infegrates advanced ecological principles, comservation theory, gquantitative fools, and policy
Jromeworks fo foster critical thinking and problem-solving abilities in real-world environmenial confexts.
Course Outcomes: After completing this course, students will be able to:

= Apply ecological theory to real-world biodiversity and conservation challenges

= LUlke statistical and computational fools fo analyze ecological data

= Design conservation strategies informed by ethics, policy, and science

=  Work across disciplines and scales, from local fieldwork to global conservation plavming

UNIT I: Ecological svstems and processes

1.1 Foundations of modern ecology: historical development and paradigm shifts in ecology;
ecosystem organization and hierarchy (individuals to biosphere).

1.2 Trophic dynamics and energy flow: primary production, trophic efficiency, food web theory;
energetics in terrestrial and aquatic systems.

1.3 Biogeochemical cycles and ecosystem function: Carbon, Nitrogen, Phosphorus cycles and
human disruption; stoachiometry and nutrient limitation.

1.4 Disturbance ecology and succession: natural vs. anthropogenic disturbances, community
assembly, resilience, thresholds and ecological succession.

UNIT II: Population, community and landscape ecology

2.1 Population dynamics and life-history strategies: age-structured models (Leshe matrices),
stochasticity, extinction nisk, reproductive strategies and life history evolution.

2.2 Species mteractions and community ecology: competitive exclusion, mutualism, facilitation,
kevstone species, guilds, trait-based community ecology.

2.3 Biodiversity patterns and metrics: alpha, beta, gamma and functional diversity.

2.4 Landscape ecology and spatial Processes: Patch dynamics, fragmentation, metapopulations,
use of GIS/Remote sensing and landscape metrices.

UNIT III: Quantitative and computational ecology

3.1 Ecological statistics and modeling: hypothesis testing, regression, ANOWVA: species
distribution models (SDMsz), occupancy models.

3.2 Programming in R and data analysis: biodiversity indices, ordination, clustering; time-series
analysis and forecasting.

3.3 Remote sensing and GIS for ecological applications: land use/land cover change detection;
habitat suitability analysis.
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3.4 Citizen science and big data in ecology: 1Naturalist, GBIF, eBird, camera traps, acoustic
sensors; data quality and bias in ecological datasets.

UNIT IV: Conservation biology— science and practice

4.1 Prnciples of conservation biology: Small population paradigm, minimum viable population;
conservation genetics, evolutionary potential.

42 Threats to biodiversity: overexploitation, invasive species, habitat loss, climate change;
extinction debt and anthropocene extinction.

43 Conservation strategies and protected area design: In-situ (national parks, hiosphere
reserves); ex-situ (seed banks_ crvopreservation), conservation prioritization tools (Zonation,
Marxan).

4.4 Species and ecosystem recovery programs: flagship and umbrella species approaches;
success stories and challenges (global case studies).

UNIT V: Conservation policy, ethics and emerging frontiers

5.1 Conservation policy and international treaties: CBD, UNFCCC, Ramsar, CITES, IPBES;
environmental law and governance.

5.2 Environmental ethics and justice: deep ecology, biocentnism, nghts of nature; conservation
and human rights, equity, and inclusion.

5.3 Indigenous and local knowledge (ILK): traditional ecological knowledge (TEK). biocultural
diversity; community-led conservation and participatory approaches

5.4 Future of conservation: innovations and challenges: eDNA, Al drones, satellite monitoring;
rewilding, assisted migration, synthetic biology 1n conservation

Suggested readings

v Groom, M. I, Meffe, G. K. and Carroll, C. E. (2020). Principles of Conservation Biology
(4th Edition) Sinauer Associates (an imprint of Oxford University Press).

* Hone, I (2022). Applied Population and Community Ecology: The Case of Patchy
Populations (2nd Edition) Oxford University Press.

*  Hunter Jr, M. L. and Gibbs, J. P. (2006). Fundamentals of conservation biology. John Wiley
& Sons.

v Jeffries, M. I. (2022) Biodiversity and Conservation (3rd Edition) Routledge (Taylor &
Francis Group).

« Kareiva, P. and Marvier, M. (2021) Conservation science: Balancing the needs of people
and nature (3rd ed.). Macmullan Learning.

* Robert, E. R. and Rick, R. (2021) Ecology: The Economy of Nature (9th Edrtion) W. H.
Freeman / Macmillan Learming.

+ Sopdhi, N. 5 and Ehrlich, P. R. (Eds). (2010). Conservation Biology for All Oxford
University Press.

+ Townsend, C., R, Begon, M. and Harper, J. L. (2021). Essentials of Ecology (5th Edition)
Wiley-Blackwell.

. ‘ellend, M. (2016). The Theory of Ecological Commumties (1st Edition) Princeton
University Press.

*  Wegmann, M., Leutner, B. and Dech. 5. (2020). Remote Sensing and GIS for Ecologists:
Using Open-Source Software (2nd Edition) Pelagic Publishing.
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+  Wickham, H and Grolemund, G. (2017). R for data science: Import, tidy, transform,

visualize, and model data. O'Reilly Media.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| % weightage
Subjective Test theExamination the Exam (marks)
Test I (After 30 days) Up to 20% 1 hour. 10 +10
Test II (After 60 days) | 21% to 40% 1 hour. 10 +10
Theory Syllabus to be covered in | Time allotted for| % weightage(marks
theExamination the Exam
Major Test (After 30 100% 3hours. 60
davs)
Total 100
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraizal 4 hours 25%
(Evaluation of daily
practical performance
Practical Assignment/
Field Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25%| Viva-Voce
Total 100

Test I and Test IT

The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (minimum 01 from each umt) of 03 marks each
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals
s Field identification of flora and fauna.
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*  Quadrat and transect sampling, biodiversity survevs.

* NDVI and habitat mapping using Google Earth Engine.

* Analysis of biodiversity datasets in .

+ Field-based mini-projects on conservation assessment.

* Physico-chemical analysis of water samples.

* Productivity studies of terrestrial and aquatic ecosystems.
* Change detection using the temporal satellite scenes.
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Cell and Molecular Biology of Plants

Course No.: PIBOTC103 Maximum Marks: 100
Credits: 4 Test I: 20 Marks
Duration: 3 hrs Test II: 20 Marks

Major Test: 60 Marks

Course Objectives: The present course envisages making the situdents aware of the nature and scope of
plant [ife at the cellular and molecular levels including those of other pro- and eukoryotes.

Course Outcomes:

The students will gain Inowledge and updated information on the structural and functional aspects of
cell and its related organelles at micro- and macro-molecular levels as well as the fine structure of
Eene and gene expression in pro- and eukarvoies.

They will be able to carry out @iy study related to analvzing life at sub-cellular or molecular level

UNIT I: Cell and its envelopes

1.1

12

1.3

1.4

Diversity of cell and its evolution: cell wall-physical diversity in varous life forms; details
of structure and biogenesis of cell wall in plants.

Structure of model membranes in pro- and eu-karvotes; evolution of fluid- mosaic model of
plasma membrane; details of lipid bilayer and membrane protemns in terms of structural
diversity; concept of lipad rafts, asymmetrical and artificial membranes.

Transport across membrane-passive (simple and facilitated) and active transport; details of
membrane channels, pumps and carriers.

Electric properties of membranes-Neurotransmission and its regulation; concept of action
potential; neurotransmitters and neuroreceptors (GABA and NMDA).

UNIT II: Cellular communication, cytoskeleton and internal compartments

|

22

23

24

Cell adhesion and role of different adhesion melecules; structure and functions of
plasmodesmata and gap junctions.

Structure and orgamization of microfilaments and microtubules; their role in intracellular
motility with emphasis on vesicular traffic and chromosome movement during cell division
Structural organization, biogenesis and an overview of functions of plant cell specific
organelles (vacuole, plastids and peroxisomes).

Structural organization and overview of functions of mitochondna, chloroplasts,
endoplasmic reticulum, Golgi apparatus, lysosomes and melanosomes.

UNIT III: Nuclear contents-structure, synthesis and functions

31

32

33
34

Nucleus: stmcture, molecular organization and function of nuclear envelope, nuclear pore
complex and transport; ultra structure of nucleolus; nuclear bodies

DNA: structure and geometry of A, B and Z forms; single stranded DNA; topology and
super coiling of DNA; organelle genomes.

DNA replication: enzyvmology; mechanism 1n pro- and eukaryotes; rolling circle replication.
Transcription: machinery, mechanism and regulation; plant promoters and transcription
factors.
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UNIT IV: RNA and Proteins-structure, synthesis and function

4.1

432

43

44

RNA typess mRNA_ tRNA and fRNA; overview of their structure and biosynthesis;
formation and significance of micro-RNAs and non-coding RNAs.

Introns: types and their significance; mechanisms of RNA splicing; mRNA processing and
transport.

Genetic code: nature, degeneracy, universality, Wobble hypothesis; Translation: nbosomes;
mechanism in pro- and eukaryotes; factors involved thereof

Protein structure and trafficking: protein structure and modification; concept and role of
chaperones, co-translation and post-translation transport.

UNIT V: Cell cycle and cell death

51

5.2

53
54

Cell cycle: control mechamism; role of cyclins and cyclin dependent kinases, and CAKs,
CKIs and CIPs; checkpomts in cell cycle regulation; ATM/ATR surveillance operators.
Cancers: concept of hereditary and non-hereditary cancers; role of p53, Rb and E2F protens;
oncogenes and cancer SUppressor genes.

Cell division: dynamics of cytokinesis and cell plate formation

Cell death: types, importance, programmed cell death in the life cycle of plants

Suggested readings

Alberts, et al, (2015). Molecular biology of the cell. 6th ed. Garland Science, New York.
Brown, T. A (1989). Genetics: A molecular Approach. VNE International

Brown, T. A (2010). Gene cloning and DNA Analysis- An mtroduction. 6th Edn. Wiley
Blackwell.

Brown_ T. A (2010). Genomes. John Wiley and Sons (Asia) Pvt. Ltd.

Cooper, G. M. and Hausman, R. E. (2018). The Cell: A molecular approach. 7th ed. Sinaver
Association, TUSA

De. D. N. (2000). Plant Cell Vacuoles: An introduction. CSIRO Publication, Colling wood,
Australia.

Freifelder, D. and Malacinski (1993). Essentials of Molecular Biology. Jones and Bartlett
Publishers.

Gardner, E. J., Simmons, M. J. and Snustad, D. (1991). Principles of Genetics. 8th Edn. John
Wiley.

Gupta, P. K. (1997). Elements of Biotechnology. Rastogi Publications, Meerut.

Gupta, P. K. (2002). Cell and Molecular Biology. Rastogi Publications, Meerut.

Hardin, Jeff (2012). Becker’s world of the cell. 8th ed. Pearson, Harlow.

Hartl, D. L. and Jones, E. W_ (2000). Genetics — An Analysis of Genes and Genomes. Jones
and Bartlett Publishers.

Helms, V. (2019). Principles of Computational Cell Biology. 2nd ed. Wiley, Germany.
Iwasa, J. and Marshall, W. (2016). Karp’s Cell and Molecular Biology-Concepts and
Experiments. 8th ed. Wiley Plus, Singapore

Jones. R, et al._ (2017). Molecular Life of Plants. Wiley Blackwell.

Karp, G. (1999). Cell and Molecular Biology — Concepts and Experiments. John Wiley and
Sons Inc.

Kleinsmith, L. J and Kish, V. M. (1995). Principles of Cell and Molecular Biology. Harper
Collins College Publishers, NY.
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+  Knshna Murthy, K V. (2000). Methods in Cell Wall Cytochemistrv. CRC Press, Boca
Raton, Flonda.

v  Lewin B (2000). Genes VII. Oxford University Press. N.Y.

+ Lodish,, et al (2016). Molecular Cell Biology. 8th ed. Macmillan, New York.

+ Old, RW. and Pnmrose, S. B. (1994). Pnnciples of Gene Mampulation Blackwell
Scientific Publication. London.

* Pollard, T.D_ etal  (2017). Cell Biology. 3rd ed. Elsevier, USA.

*  Russel, P.J (1998). Genetics. Benjamin/Cummings Publishing Co. Inc.

»  Sadava, D. E. (1992). Cell Biology — Organelle Structure and Function. Jones & Bartlett
Publishers.

*  Snustad, D. P. and Simmons, M. J. (2000). Principles of Genetics. John Wiley and Sons,
NY.

+  Stansfield, W.D. (1991). Genetics (Schaums outlines). McGraw Hill.

*  Watson, J. D, Hopkins, N. H., Roberts, J. W_, Steitz, J. A and Weiner, A M. L. (1987).
Molecular Biology of the Gene. The Benjamin/Cummings Publishing Company Inc.

+  Wolfe, 5. L. (1993) Molecular and Cellular Biology. Wadsworth Publishing Co. Calfornia,
USA

Note for Paper Setting

MCQ on LMS + Syllabus to be covered in | Time allotted for| %o weightage

Subjective Test theExamination the Exam (marks)

Test I (After 30 days) Up to 20% 1 hour. 10 +10

Test II (After 60 days) | 21% to 40% 1 hour. 10 +10

Theory Syllabus to be covered in | Time allotted for| % weightage
theExamination the Exam (marks)

Major Test (After 90 100% Jhours. 60

days)

Total 100

Practical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

% weightage(marks)

Mid Term Appraisal
(Evaluation of daily
practical performance/

Practical Assignment/
Field Studv)

4 hours

25%

External Examination

4 hours

Final Practical
Performance

25% | Viva-Voce

Total

Test I and Test IT
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The subjective test of Test I and Test II would consist of three short answer type questions (05
marks each). Students are required to answer two questions. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 14 out of 40 will be eligible to re — appear in the Test
I and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 08 parts (mumimum 01 from each umt) of 03 marks each.
Section-B will have 06 questions of 12 marks each to be set from the last three units (02 from each
unit). Students are required to attempt 01 question from each unit of section-B. In major test there
should not be a gap of more than two days in between two tests.

List of Practicals

. Demonstration of SEM using an appropriate plant material and detailed study of electron
micrograph of the plant cell thus taken to see the distribution of cell organelles.

. Isolation of chloroplasts and SDS-PAGE profiles of proteins to demarcate the two subunits
of Rubisco.

' Fluorescence staining with FDA for cell viability and cell wall staining with calcoflour.

' Work out various problems associated with DNA replication process from the given data.

. Calculation of replication rates from the provided data.

. Preparation of agarose gel.

. Isolation of plasmid DNA from an appropriate host by alkali lysis method.

. Study the effect of some restriction enzymes on DNA.

' Estimation of the molecular weight of different DNA fragments

' Work out the biochemical pathways operative in Neurospora on the basis of experimental

data.

. Study the genic and extragenic inheritance patterns.

. Work out the gene maps using data from crosses, ordered and unordered tetrads.

. Detection of structural changes in the chromosomes using FISH technique.

. Bring out the phvlogenetic relation between different taxa (varieties, species, genera) on the
basis of enzyme profiles.

. Work out inter-specific varation using zymograms and mt DNA-RFLP.
. Isolation of DINA and its quantification by spectrophotometric method.
. Isolation of DNA and preparation of “Cot” curve.

. Northern and southern blot analysis using a gene specific probe.
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Plant Breeding
Course No.: P1IBOTC104 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test I1: 10 Marks

Major Test: 30 Marks

Course Objectives: Knowledge of genetic basis and technigues of various plant breeding methods is a

must for evolving new varieties and improved crops fo meet the ever-increasing demand of food in a

progressing country like India.  Undersianding developed by the students on these aspects will be of

greai practical application and will help them fo appreciate the imporfance gf comventional plant

breeding in confext of advancements in the fleld

Course Outcomes:

= This course will help the students to appreciate difference in approaches for genstic amelioration of
crops with diverse breeding sirategies.

= They wouwld also appreciate the role novel genefic inferventions in augmenting the achievements of
comventional breeding.

UNIT I: Genetic basis of plant breeding and population improvement

1.1 Introduction-aims and scope of plant breeding; methods of crop improvement, their
correlation with reproductive modes operative 1n a species; concept of homozygous and
heterozyvgous balance; Frequencies of genes and genotypes- Hardv-Weinberg equilibrium
and its deviations.

1.2 Genetic basis of breeding self and cross-pollinated crops: pure line theory, hvbrid vigour and
inbreeding depression; genetic and physiological basis of heterosis, various theories. Role of
microRNAs and gene interactions in heterosis.

1.3 Self-incompatibility, male sterility and apomuixis mn crop plants: details and their implications
for hybnid production and fixation of heterosis.

1.4 Pure line and mass selection methods for self-pollinated crops. Mass selection and ear-to-
row methods in cross-pollinated taxa. Clonal selection for vegetatively propagating taxa.

UNIT II: Hybridization for crop improvement

2.1 Population breeding in self-pollinated crops with special reference to Transgressive
breeding. Pedigree, bulk and backcross methods: details, benefits and limitations.

2.2 Hybnd breeding in cross-pollinated crops: production of mbred, recurrent selection and its
tvpes. Details of differences in production of hybrid, synthetic and composite varieties,
comparative benefits and drawbacks.

2.3 Clonal hybridization- details, possibilities and benefits.

2.4 Dastant hybndization-concept and techmiques, barriers to production of distant hybnids,
applications in crop improvement with specific examples.

UNIT III: Special breeding techniques

3.1 Special breeding techniques: concept and achievements of mutation breeding, polyploidy
breeding and double haploidy.

3.2 Prebreeding: concept and process. Strategies of prebreeding- convergent breeding, brnidge
crosses and interspecific hybndization.
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3.3 Ideotype breeding: steps involved, advantages, genome editing as a tool to achieve plant

ideotype, advantages for making stress resilient crops.

3.4 Cultivar development: testing, release and notification. maintenance and participatory

breeding.

Suggested readings

Acquaah, G_(2020). Principles of Plant Genetics and Breeding, Wiley-Blackwell, USA
Allard, K. W. (2018). Principles of plant breeding. Znd ed. Wiley, New Delhi.

Atwell, B. I, Knedemann, P. E. and Tumbull, C. G. N. (1999). Plants in action: adaptation in
nature, performance in cultivation. McMillan Education, Austrahia

Aviecho, P. O. and Nyabundi, J. O. (2025) Conventional and contemporary practices of plant
breeding. Springer

Brown, J., Caligeri, P. and Compos, H. (2014). Plant Breeding. 2nd ed. Wiley Blackwell, U.
K. 14

Sharma, J. R. (1994) Pnnciples and practice of Plant Breeding. Tat-McGraw Hill Publishers.
Sharma, J. B (1998) Statistical and Biometrical Techmaques in Plant Breeding. New Age
International Publishers.

Singh. B. D. (2022) Plant Breeding; principles and methods, Med Tech Science press, India.

Note for Paper Setting

practical performance/
Practical Assignment’ Field

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)
Subjective Test in theExamination for the Exam
Test I (After 30 days) Up to 20% 30 min 545
Test II { After 60 days) 21% to $0% 30 min 545
Theory Syllabus to be covered | Time allotted % weightage(marks)
in theExamination for the Exam
Major Test (After 90 days) | 100% 2 hours 30
Total 50
Practical/ Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination
Mid Term Appraisal 4 hours 25%
(Evaluation of daily

Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT
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The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and

failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprsing 03 parts (mumimum 01 from each umt) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* Study of natural modes of vegetative propagation using appropniate methods (bulb, corm,
tuber, runner and sucker).

» Attempting different types of grafts using proper stock and scion.

+ Demonstrating various types of layering.

* Studying the floral characters, pollen-ovule ratio and pollen stigma interactions in any self-
pollinated crop preferably legumes.

o Studying various contrivances for out-crossing in common cross-pollinated crops available in
the season (maize, bajra, jowar, tnfolums).

* Demonstrating vanous steps involved in carrving out hand/manual pollinations
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Plant-based Indigenous Traditional Knowledge Systems in India

Course No.: PIBOTE107 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: The course aims fo infroduce students to the plant-based Indigenows Traditional

Knowledge (ITK) systems qf Indian origin It focuses on undersianding ethnobotanical practices, their

cultural and ecological relevance, and methods of documentation and validation. Students will also learn

about ethmobotanical indices, ethical issues, and legal frameworks related to fraditional imowledge. The

course encourages Mmtegration aqf fradifional wisdom with scientific approaches for susiainable

development.

Course Outcomes: After completing this course, students will be able fo:

o Explain the principles, scope, and cultural context of plant-based Indigenous Traditional Knowledge
systems in India.

o Jdeniffy and document fraditional uses of plamis through etfmobotanical field methods and
participatory approaches.

»  Apply ethnobotanical indices and quantitative tools to analvze traditional knowledge data

o Critically evaluate the relevance of ITKs in biodiversity cornservation, healthcare, and sustainable
livelihoods.

s Understand the ethical, legal, and policy frameworks governing traditional knowledge.

UNIT I: Foundations of plant-based ITK in Indian context

1.1 Conceptual framework: definition. characteristics, and typologies of indigenous traditional
knowledge, theoretical frameworks of ITE.

1.2 Historical evolution: historical evolution of plant-based knowledge in India (Rigvedic
references, Ayurveda, Siddha, Unami).

1.3 Enowledge holders: vaidyas, siddhas, hakims, tribal elders, folk practitioners-comparison
and practices.

1.4 Enowledge transmission: modes of transmission (oral, apprenticeship, palm-leaf
manuscripts, modern documentation).

UNIT II: Advanced applications of plant-based ITK

2.1 Healthcare systems: ethnopharmacology, polvherbalism and synergistic formulations,
disease-specific plant remedies (malara skin disorders, diabetes).

2.2 Cultural and religious dimensions: ritual plants, totem species, sacred groves, seasonal

calendars (phenology).

2.3 Ethnocosmology and plant symbolism: cosmologies and symbolism associated with plant
use.

2.4 Modemn interface: integrative health (AYUSH), agroecology, community biodiversity
registers

UNIT III: Documentation and research methods
3.1 Methodologies for ITK documentation: field techmiques: participant observation, freelisting,
questionnaires and interviews (structured, semi structured and unstructured).
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Participatory approaches and ethics: PRA (Participatory Rural Appraisal), focus groups;
taxonomic wvalidation and herbarium development; ethics of working with knowledge
holders (prior informed consent) and benefit sharing.

Bridging qualitative data and quantitative validation: Use Value (UV), Fidelity Level (FL),
Informant Consensus Factor (ICF), Cultural Importance Index (CI) and Relative Frequency
of Citation (RFC).

Scientific and interdisciplinary validation: phytochemical screening and bioactivity assays,
cross-disciplinary linkages (Ethnobotany, Anthropology, Pharmacognosy); integrating ITK
with ATML for big data ethnobotany.

Suggested readings

Alexiades, M N. (1996). Selected Guidelines for Ethnobotanical Research: A Field Manual.
The New York Botanical Garden.

Berkes, F. (2012). Sacred Ecology (3rd Edition). Routledge.

Jain, 5 K (Ed.) (2000). Manual of Ethnobotany (2nd Edition). Scientific Publishers.
Narayanan, MK E._ (2017). Indigenous Knowledge Systems in India. Rawat Publications.
National Biodiversity Authority (2002). Biological Diversity Act and Rules. Government of
India.

Posey, DA (Ed) (1999). Cultural and Spiritual Values of Biodiversity. United Nations
Environment Programme (UNEP).

Pushpangadan_ P_, George, V. & Kumar, B. (2007). Ethnomedicine and Ethnopharmacology:
Traditional Medicine and Modern Drug Discovery. New India Publishing Agency.

Rout, SD. & Panda, T. (2019). Ethnobotany: A Practical Approach. New India Publishing
Agency.

Singh, KK & Kumar, A (2000). Indian Folk Medicines and Other Plant-Based Products.
Scientific Publishers.

World Health Organization (2002). WHO Traditional Medicine Strategy 2002-2005. World
Health Organization Publications.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted %% weightage(marks
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination

Mid Term Appraisal 4 hours 25%
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(Evaluation of daily
practical performance/
Practical Assignment/ Field

Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (mumimum 01 from each umt) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* To collect data through various Ethnobotanical Interview Techniques.
* To Prepare of Herbarmum Specimens with Traditional Use Data.

* To analyse qualitative data using vanous Ethnobotanical Indices.

+ Comparative Analysis of Classical Texts and Local Knowledge.

+ To document ITK through Digital tools.
» Pharmacognostic studies of medicinal plants.
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Fundamentals and Applications of Biomimetics

Course No.: PIBOTE108 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: Biomimetics is the scientific method of learning new principles and processes based
on systematic study, observation and experimentation with plants, animals, micro-organisms, and
ecosysiems. Biomimicry is a field of design that uses engineering, architecture, and design techniques to
address man-made challenges while attempting fo find sustainable solutions by mimicking nature’s tried-
and-true patterns. Planis, animals, and microorganisms are the ultimate engineers and designers. They
have discovered what functions, what is suitable, and—above all—what endures in this world. Following
connects with the nature, education, and inmovation, biomimicry represents a fromsformative approach to
design and problem-solving, offering a pathway fo more susiainable and efficiert products and
infrastructure. Iis growing popularity and the increasing availability of resources and educational
opportunities signal a promising fiture for this field.

Course OQutcomes: To expose the students’ minds fo nature s solutions in terms of inmmovation, adapiation
and evolution

» Infroduce and explain the basic concepts af biomimicry and/or biohspiration

o Stimulate creativity and the use of non-obvious solutions in Bioinspired design (BID) and processes.

» FEnhance the students’ critical thinking and problem-solving skills.

s Demonstrate the advartages of learning from nature fo design new materials with enhanced
structural and (multilfunciional properties.

» Revise basic comcepis related to materials science (supramolecular chemistry, swrfoce physics,
mechanical properties, soff matter, etc.) using natural systems as case studies

UNIT I: Introduction to biomimicry
1.1 Concept of biomimicry, the nine laws of nature, doctrine of signature, the three levels of

inspiration of biomimicry.

1.2 Functional morphology of plants — a kev to biomimetic applications; morphology, anatomy
and biomechanics of the respective plant or plant part.

1.3 Bioinspiration; nature inspired circular economy, self-repairing materials inspired by nature,
efficient water and material mixing systems.

1.4 Plants as idea providers or concept generators, resurrection plants.

UNIT II: Nature, architecture and design
2.1 Biocinspiration in design and architecture: termite mounds (temperature control), honevbee

hives. Giant lily and load-bearing platforms in architecture.

2.2 Shotgun fungus, bombardier beetles and spray technology.

2.3 Biomineralization, nacre: a strong material, source of inspiration for new matenals (from
mollusk shells, sponge spicules, etc ).

2.4 Learming from chromosomes; inventions and discoveries based on chromosomes.
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UNIT III: Biomimetics and sustainable development goals

3.1 Biomimicry for society and sustainability; biomimetic innovations for health, partnership,
and life on land.

3.2 Plant- based light harvesting complexes- inspired solar panel design; artificial
photosynthesis, Forestanspired, myco-based nutrient cycling to break down toxic
petrochemicals and construction debris.

3.3 Water harvesting by desert plants and amimals: lessons from nature: an overview of desert
plants and water harvesting mechanisms.

3.4 An overview of desert amimals and water harvesting mechanisms; energy-efficient designs

(use of cool materials and windbreaks).

Suggested readings

* Benyus, J. M. (2002} Biomimicry: Inventions Inspired by Nature. William Morrow &
Company, pp. 320

* Gurera, D. and Bhushan B. (2020) Passive water harvesting by desert plants and animals:
lessons from nature. Phil. Trans. R Soc. A 378: 20190444,

+  https://www learnbiomimicry com

* Lecomtre, G, Aish. A Amérniane, N, Chekchak T.. Goupil, C., Grandcolas, P et al,
(2023) Revistting nature’s “unifying patterns™ A biological appraisal. Biomimetics 8(4): 362.

+ MacKinnon, R. B., Oomen, J. and Pedersen, Z_, M. (2020) Promises and presuppositions of
biomimicry. Biomimetics 5(3): 33,

* Raman R Sreenivasan, A Suresh, M. and Nedungadi, P. (2024) Mapping biomimicry
research to sustainable development goals. Scientific Reports 14(1): 18613.

* Slosar, N. (2021) Awvians to Airplanes: Biomimicry in Flight and Wing Design. Berkeley
Scientific Journal, Springer.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/
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Practical Assignment’ Field
Study)

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear mn the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

* To study floral morphology and symmetry in different plant species and explore their

relevance in biomimetic design (eg. radial

mechanisms).

* Analyze termite mound structures and their role 1n passive cooling.
* To examine leaf anatomy (arrangement, venation, cuticle) and understand their role in
optimizing light absorption for solar panel design inspiration.
* QObservation of adaptations (such as waxyv coating, sunken stomata, and spines_ and relate
them to water conservation technologies) in desert plant (e.g., Opuntia, dgave, Adloe vera

etc.).

symmetry in engineering, pollination

* To observe spore discharge in macrofungi (application in spray or propulsion technologies).

+ Field visit to a biomimetic innovation centre, botanical garden, or bioinspired architecture.

* Design a biomspired model'system for sustamnability (e.g.. biodegradable packaging, plant-
inspired shade structures).



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-I
(Syllabus for the examinations to be held in the years December 2026, 2027, 2028)

Mushrooms: Diversity, Cultivation, and Applications

Course No.: PIBOTE109 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Qbjectives: This course aims fo develop a comprehensive undersianding of mushroom {axonomy,
diversity, and identification, along with practical skills in the cultivation of edible and medicinal
mushrooms. It highlights their maritional, pharmaceutical, ond industrial relevance, and explores their
role in sustainability, ecosystem restoration, circular economy and entrepreneurship

Course Outcomes: Upon completion of the course, students will be able to:

Jdentifv and classify mushroom species using morphological, chemical, and molecular tools.

Cultivate selecied edible and medicinal mushrooms under confrolled systems.

Undersiand the nuiritional and therapeutic value of muskrooms.

Explore post-harvest applications qf mushrooms.

Assess the ecological and socio-economic roles of mushrooms in sustainable agriculture.

Apply mushroom-based lowledge to develop inmovations in: Functional foods, bioplastics and

ecological restoration.

UNIT I: Diversity and characteristics of mushrooms

1.1 Introduction to fungal taxonomy: overview of mushroom-forming fungi: Agancomycotina
and Pezizomycotina.

1.2 Collection and identification of wild mushrooms; macro- and micro morphological details,
chemical tests and reagents.

1.3 Molecular characterization of mushrooms: various tools and softwares (MEGA, RAxML
etc.), multigene phylogeny.

1.4 Mushroom poisoning - types, diagnosis and treatment.

UNIT II: Mushroom cultivation and value-additions

2.1 Cultivation of some commercially important edible mushrooms: Lentinula edodes and
Hericium erinaceus.

2.2 Cultivation of some commercially important medicinal mushrooms: Ganoderma lucidum
and Cordyeeps sp.

2.3 Integrated mushroom farming, recent advances: automated cultivation systems,
environmental control systems.

2.4 Nutritional and medicinal value of mushrooms, post-harvest processing, preservation, and
value-added products (nutraceuticals, powders, ready to eat snacks, tea, etc) from
mushrooms, applications in pharmaceuticals and functional foods.

UNIT III: Mushrooms in sustainability
3.1 Mushrooms and circular economy: waste-to-wealth, organic farming integration, socio-

economic impact: rural livelihood generation and entrepreneurship.
3.2 Ectomvcorrhizal mushrooms in ecosystem restoration and forestry, mushrooms
sustainable development goals (SDGs).
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Role of edible mushrooms in food secunty and biocultural conservation, mushrooms in
mycosilviculture and mycotourism.

Mushrooms in modern Industry and Innovation, modern applications of mushrooms:
mushroom-based bioplastics, cosmetics, mushroom meat, bricks and leather.

Suggested readings

Aggarwal, A, Sharma, Y. P. and Jangra, E. (2022) A textbook on Mushroom Cultivation
theory and Practice. Newrays Publishing House, New Delhi.

Arva, A and Rusevska, K. (2022) Biology, Cultivation and Applications of Mushrooms.
Singapore: Springer Nature Singapore.

Gogoi, B Rathaiah, Y. and Borah, TR. (2019) Mushroom Cultivation Technology.
(n.p.): Scientific Publishers.

Hall, I. K, Stephenson, 5. L., Buchanan P. K. Cole, A L. J and Yun, W.{2010) Edible and
Poisonous Mushrooms of the World. United States: Timber Press.

Husen, A.. Semwal, KC. and Stephenson, SL. (2023) Wild Mushrooms and Health:
Diversity, Phytochemistry, Medicinal Benefits, and Cultivation United States: CRC Press.
Largent, D). L. and Stuntz, D E._ (1986) How to identify mushrooms to genus I- Macroscopic
features. Mad River Press. Inc. Eureka.

Largent, DL, Johnson, D. and Watling R. (1977) How to identify mushrooms to genus III:
Microscopic features. Mad River Press Inc. Eureka.

Miles, P. G. and Chang, S. 2004. Mushrooms: Cultivation, Nutritional Value, Medicinal
Effect, and Environmental Impact. United Kingdom: CRC Press.

Pardo-Giménez A and Zied, C. D. (2017) Edible and Medicinal Mushrooms: Technology
and Applications. Germany: Wiley.

Pouliot, A. and May, T. (2021) Wild Mushrooming: A Guide for Foragers. Australia: CSIRO
Publishing.

Note for Paper Setting

MCQ on LMS + Subjective Syllabus to be covered in | Time %% weightage(marks)
Test theExamination allotted
for the
Exam
Test I (After 30 days) Up to 20% 30 min 5+5
Test II { After 60 days) 21% to 40% 30 min 545
Theory Syllabus to be covered in | Time % weightage(marks)
theExamination allotted
for the
Exam
Major Test (After 90 days) 100% 2 hours 30
Total 50
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Subjective Time allotted for the % weightage(marks)
Test Examination
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Mid Term Appraisal (Evaluation| 4 hours 25%

of daily practical performance/

Practical Assignment/ Field

Study)

External Examination 4 hours 75% 50% | Final Practical

Performance

25% | Viva-Voce

Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts {minimum 01 from each unit) of 02 marks each. Section
B wall have 04 guestions of 12 marks each to be set from the last two units (02 from each umit).
Students are required to attempt 01 question from each unit of section B.

List of Practicals

= Field visit for collection of wild mushrooms and their identification.
+ To study macroscopic (cap. gills, stipe. etc.) and microscopic features (spores, basidia,

cystidia, pileipellis, etc.) for mushroom identification.
+ Chemical spot tests for identification (eg, Melzer's reagent, KOH, FeS5Q. Schiffer

reaction).

+ To study key differences between edible and poisonous species.
» Molecular phylogeny analysis using software tools like MEGA, RAXML (demo/tutorial-

based).

+ Hands-on demonstration of substrate preparation and mushroom cultivation.

+ Estimation of nutritional content: basic tests for protemns, carbohydrates, and antioxidant

content.

+  Visit to a mushroom farm or rural mushroom-based enterprise.
» Preparation of a short project report on local mushroom diversity.
+ Preparation of some value-added mushroom products.
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Genetic Engineering of Plants and Microbes

Course No.: P1IBOTC201 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: Genetic Engineering is one of the most important fields of genetic research. Making

studenis kmowledgeable about the methods imvolved in modifving and manipulating genes within and

between species, creating new medicines, producing disease resistant planfs and diggnosing human

diseqses is the main aim of this course

Course Outcomes:

= Making students tmowledgeable about the methods bvolved in modifving and manipulating genes
within and betwesn species,

= Familigrizing them with the methods emploved for creating new medicines, producing disease
resisiant plants and diagnosing human diseqses.

UNIT I: Recombinant DNA technology

1.1 Pnnciples and techniques of gene cloning; use of vectors (plasmids, phage, phagemids,
cosmids, and artificial chromosomes- BAC, YAC, PAC and MAC) and enzymes therein.

1.2 Genomic and cDNA libranies — construction, different methods of screeming and choice of
vectors.

1.3 DNA isolation and amplification; Polymerase Chain Reaction and its variations (RT-PCE.
Real-time -PCR).

1.4 DNA sequencing techniques- Sanger's sequencing method and Next-Generation sequence
technologies (Pyro- and Illumina based sequencing); DNA fingerprinting techniques and
application.

UNIT II: Genetic improvement of plants and microbes

2.1 Aims and strategies for development of transgenic plants. Transgenic plants for modified
nutritional content, herbicide tolerance, insecticidal and wviral resistance and delayed
ripening; molecular pharming.

2.2 Agrobacterrum-mediated gene transfer; binary vector and co-integration vector strategy;
direct gene transfer methods: anti-sense RNA technology and gene knockout.

2.3 Genetic improvement technique of microbes for production of antibodies, polvmers,
bioplastics and edible vaccines.

2.4 Intellectual property rights with reference to genetically engineered organisms; GM crops in
India (Bt Brinjal and Bt Mustard); 1ssues and concerns.

UNIT IIT: Genomics, Proteomics and Bicinformatics

3.1 Physical mapping of genes, DNA markers (RFLP, RAPD, AFLP, S5LPs, SNPs).

3.2 Human genome project-aims, objectives, achievements and risks, technologies wused;
genome editing through ZFN, TALEN and CRISPR/Cas systems.

3.3 Introduction to proteomics and transcriptomics, techniques (Microarray) and applications.

3.4 Basic biomnformatics tools- NCBI, BLAST, ORF finder; genome annotation, sequence
alignment.
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Suggested readings

Bhat, T A and Al-Khayri, J. M. (Eds.). (2023). Genetic Engineering: Volume 1: Principles
Mechanism, and Expression (1st ed.). Apple Academic Press.

Brown, T. A. (1998). Genetics: A Molecular Approach. Chapman and Hall, London.

Brown, T. A (2010). Gene cloning and DNA Analysis- An introduction. 6th Edn. Wiley
Blackwell.

Brown, T. A_ (2016). Gene Cloning and DNA Analysis: An Introduction (7th ed)). Wiley-
Blackwell, UK.

Brown, T. A. (2018). Genomes 4. Garland Science, New York.

Brown, T_A. (2010). Genomes. John Wiley and Sons Pvt. Ltd., Singapore.

Chrispeels, M. J. and Sadava, D_ E. (1994). Plants, Genes and Agnculture. Jones & Bartlett
Publishers, Boston, USA.

Das, H K. (2007). A Texthook of Biotechnology. 3rd Edn. Wiley India Pvt. Ltd. UP_, India
Daugherty, E. (2017). Biotechnology: Science for the New Millennium, EMC Paradigm, US.
Glezer, A. N. and Nikaido, H. (1995). Microbial Biotechnology. W.H. Freeman and
Company, New York, USA.

Glick, B. R, Pasternak J. J. and Patten, C L. (2010). Molecular Biotechnology: Principles and
Applications of Recombinant DNA_ 4th Edn. A S M. Press, Washington, DC.

Henry, B T (1997). Practical Applications of Plant Molecular Biology. Chapman & Hall,
London. UK.

Jolles, O. and Jornvall, H. (2000). Proteomics in Functional Genomics. Birkhauser Verlag,
Basel, Switzerland.

Nicholl, D. 5. T. (2023). An Introduction to Genetic Engineening (4th ed.). Cambndge:
Cambridge University Press.

Primose, 5. B. and Twyman, B M. (2014). Principles of Gene Manipulation and Genomics.
7th ed. Wilev Blackwell, New Delhi.

Primrose, S. B. (1995). Principles of Genome Analysis. Blackwell Science Ltd., Oxford, UK.
Raghavan, V. (1997). Molecular Biology of Flowering Plants. Cambridge University Press,
New York, USA.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotied % weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)
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MCQ on LMS + Time allotted for the %% weightage(marks)
Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/
Practical Assignment’ Field

Study)
External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test II and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear mn the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each.
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Isolation of plasmid DNA from E coli by alkaline lysis method and its quantization using
spectrophotometer.

Restriction digestion of the plasmid and estimation of the size of various DNA fragments.
Cloning of a DNA fragment in a plasmid vector, transformation of the given bacterial
population and Selection of recombinants.

Demonstration of DNA sequencing by Sanger’s dideoxy method.

DNA isolation from microbial cultures and plant tissues.

Isolation of plasmid from E. coli by alkaline lysis method.

Preparation of agarose gel and preparation of buffers.

Southern blotting of DNA from agarose gel.

Study of restriction digestion of DNA.

DNA sequencing studies from autoradiographs of sequencing gels and construction of
autoradiographs of sequencing gels from provided template

sequence.

DNA fingerprinting studies from data on various cases of disputed parentage and forensic
applications.



UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-II
(Syllabus for the examinations to be held in the years May 2027, 2028, 2029)

Biostatistics
Course No.: PIBOTC202 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test I1: 10 Marks

Major Test: 30 Marks

Course Objectives: Variability is an inherent characteristic of biological material. To undersiand the
nature of this variability, assess and represeni it quantiiatively omd comvert it imfo meaningful
bformation, kmowledge of Biostatistics is very important. It will prove helpful in designing biological
experiments, collecting, analyzing and interpreting the data generated. Understanding developed by the
student on these aspects will be af grear practical application.

Course Outcomes:

= The students will get an overview of statistical concepts and help them i applying theoretical

knowledge and computation skills in analvsing bivlogical data.
= These can be used in plant breeding, crop improvement and computational hiology.

UNIT I: Data collection, presentation and descriptive statistics

1.1 Biostatistics: conceptual understanding of statistic; vanations-discrete and continuous;
variable and its types.

1.2 Descriptive statistics of the distnibution of any vanable: mean, mode, median, vanance,
standard deviation, coefficient of vanation, Merits and dements of each; partitioning of data-
concept of quartiles, deciles and percentiles.

1.3 Descriptive statistics of averages, dispersion, skewness and kurtosis.

1.4 Sample and population; finite and infinite populations; random and non-random methods of
sampling; determination of sample size.

UNIT II: Probability distributions and various tests of significance

2.1 Probability distributions: concept, computation steps and applications of normal, binomaial
and Poisson distributions.

2.2 Hypothesis testing: concept, two types of errors; concept of and major differences between
parametric and non-parametric tests.

2.3 Non-parametric tests: computation steps and applications of Spearman correlation, Mann
Whitney U, Wilcoxon and Kruskal-Wallis tests.

2.4 Parametric tests: computation steps and applications of Z-, F and paired and unpaired t-tests.

UNIT III: Experimental designs, analysis of data and their significance

3.1 Designs of experiments: general account, principles and applications; examples of CED,
RBD; brief concept of Latin Squares, split plot and strip plot designs

3.2 Regression and correlation analyses: coefficients of correlation, regression and
determination; concept and applications of logistic and non-linear regression and ANCOVA;
a brief 1dea of GLM and HLM.

3.3 One way and two-way analysis of vanance: methods and their importance in the study of
variation: concept of MANOVA.

3.4 Use and importance of statistical software and/or packages in modern biology; concept and
applications of PCA, LDA and RDA
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Suggested readings

Balaam  I.. N. (1972). Fundamentals of Biometry. Unwin Publishers Inc. London (Halsted
Press; John Wiley & Sons).

Datta, A K (2006). Basic Biostatistics and its Applications. New Central Book Agency (P)
Lid., Kolkata, India.

Dhar, M. K. and Kaul, 5. (1997). Statistics in Biology. Malhotra Publishers, Jammu.

Gupta, S. P. (2019). Statistical Methods. Sultan Chand. New Delli

Khan and Khanum_ (2018). Fundamentals of Biostatistics. 5th rev ed. Ukaaz Publications,
Hyderabad.

Norman, G. B and Streiner, D. L. (2008) Biostatistics - the Bare Essentials. B C Decker
Inc.. Hamilton Canada.

Roy, D.(2012). Plant breeding: a biometrical approach. Narosa, New Delhi

Senedecor, G. and Cochran, W. (1980). Statistical Methods. 7th Edn. Iowa State University
Press.

Sharma, J. R. (1998). Statistical and Biometrical Techniques in Plant Breeding. New Age
International Publishers.

Singh, R K. and Chaudhary, B. D. (1999). Biometrical methods in Quantitative Genetic
Analysis. Kalyam Publishers, New Delhi.

Sokal, R. R and Rohlf, F. J. (1973). An Introduction to Biostatistics. W. H. Freeman and
Company, New York.

Sokal, R. R. and Fohlf, F. J. (2001). Biometry-The Principles and Practice of Statistics in
Biological Research W. H. Freeman and Company, New York.

Sukhatme, P.V. and Amble, V. N. (1976). Statistical Methods for Agncultural Workers.
ICAR. New Dellu.

Note for Paper Setting

MCQ on LMS +

Syllabus to be covered in | Time allotted | % weightage(marks)

Subjective Test theExamination for the Exam

Test I (After 30 davys) Up to 20% 30 min 5+5

Test II { After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered in | Time allotted | % weightage(marks)

theExamination for the Exam
Major Test (After 90 days) | 100% 2 hours 30
Total 50
Practical/Research (Thesis/project/dissertation)
MCQ on LMS + Time allotted for the % weightage(marks)
Subjective Test Examination
Mid Term Appraisal 4 hours 25%
(Evaluation of daily
practical performance/
Practical Assignment’ Field
Study)
External Examination 4 hours 75% | 50% | Final Practical
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Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test T and Test IT and
failed to get the minimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I
and Test IT only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Calculation of mean, mode, median, standard deviation and coefficient of varation.

*  Skewness and Kurtosis- coefficients and probability.

+  Frequency and probability distributions.

*  Students’t-test, F-test, z-test, one-way and two-way ANOVA.

»  Non-parametric tests-chi-square, Kruskal-Wallis, Spearman’s correlation, Mann-Whitney U,
Wilcoxon Tests

*  Correlation and regression analvsis.

. ANCOVA and MANOVA

*  Cluster analysis

. PCA RDA and LDA

»  Use of statistical software/packages in data entry, computation and analyses
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Biodiversity Informatics

Course No.: PIBOTE205 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: The objective of this course i[5 to infroduce students fo the foundational concepis,

stamdards, and teols of biodiversity biformatics. It aims fo develop skills for managing digitizing, and

validating biodiversity data from diverse sources, including field surveys, herbaria, and citizen science.

Studerts will learn about key data siandards such as Darwin Core and ABCD scheme, geospatial dota

applications, and dota qualify control fechnigues. The course also emphasizes practical applications of

biodiversity data in conservation planning, species disiribution modeling, and policy-making, preparing

students fo gffectively utilize informatics in biodiversity research and management.

Course Outcomes: After completing this course, students will be able fo:

»  Understand the scope, importance, and global initiatives of biodiversity informatics, along with the
challenges in biodiversity data management.

= Ideniffy various fypes and sources of biodiversity data and apply methads for data collection and
digitization, including herbarium digitization fechnigques.

*  Apply infernational data standards and protocols (e.g., Darwin Core, ABCD Schema) for biodiversity
data integration wid sharing.

= Demonstrate skills in biodiversity data validation, cleaning, and gquality control using fools like
OpenRefine and GBIF Validator.

= Design and manage biodiversity databases using DEMS principles and evaluate the use of cloud
Platforms for scalable biodiversity data storage.

UNIT I: Biodiversity informatics and biodiversity data

1.1 Concepts & challenges: definition, scope, applications and importance of biodiversity
informatics, global initiatives and challenges of biodiversity informatics.

1.2 Data types & sources: definition and importance of biodiversity data and data sources; field
surveys, herbarium records, literature, and citizen science; types of biodiversity data
(occurrence, taxonomic, trait, ecological, genetic, spatial)

1.3 Data acquisition: data collection and digitization, data collection tools (open data kit, mobile
apps), herbarium digitization methods.

1.4 Practical uses: applications of biodiversity data in conservation planning and prioritization,
species distribution modelling, climate change studies, policy and decision-making,
biodiversity indicators and red lists.

UNIT II: Data standardization and protocols

2.1 Biodiversity Information Standards: Darwin Core (DwC) taxonomic databases, working
groups: structure, elements, importance.

2.2 ABCD (Access to Biological Collection Data) Schema and tools: structure and elements,
tools or editors (BioCASe provider software, XML editors).

2.3 Geospatial data basics: use of GPS and maps in biodiversity research, coordinate systems
and formats.
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2.4 Data quality control: data cleaning, common 1ssues (duplicates, taxonomic errors, missing
data), tools for validation (OpenRefine, GBIF validator, Taxon Match tools)

UNIT III: Database Management System (DBMS)

3.1 DBMS basics & components: brief introduction to DBMS, components of DBMS (engine,
query processor, storage).

3.2 Entitv-Relationship (ER) modeling: database design principles, ER diagrams (entities,
attributes_ relationships).

3.3 Normalization: basic concepts of INF_, 2NF, 3NF: designing schema for ethnomedicinal
plant data.

34 Cloud database platforms: google firebase, google cloud SQL and mongoDB atlas-
advantages and challenges of cloud databases.

Suggested readings

+ Bisby, FA_ Roskov, Y., Ormell, T., Nicolson, D Paglinawan_ L, Bailly, N Kirk, P.M,
Bourgoin, T Baﬂla:geoﬂ G., and Dm rard, D. {Eds)(EDEl) Spemes 2000 & ITIS Catalogue
of Life, Naturalis.

+ Dubois, E., and Bizer, C. (2011). Linked Data: Structured Data on the Web, Morgan &
Claypool.

* Elmasn, B and Navathe, SB. (2015). Fundamentals of Database Systems, 7th Edition,
Pearson.

v  Kroenke, D M. and Auer, D.J. (2019). Database Concepts, 7th Edition, Pearson.

« DPillai, R N. and Sharma VK. (2018). Biodiversity Informatics, Elsevier.

v  Wheeler, Q.D., and Meier, R (2000). Species Concepts and Phylogenetic Theory: A Debate,
Columbia University Press.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 davs) Up to 20% 30 min 515

Test II ( After 60 days) 21% to 40% 30 min 545

Theory Syllabus to be covered | Time allotted % weightage(marks
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the % weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%

(Evaluation of daily

practical performance/

Practical Assignment/ Field

Study)




UNIVERSITY OF JAMMU
Syllabus for PG Program in BOTANY
(As per NEP-2020)
PG SEMESTER-II
(Syllabus for the examinations to be held in the years May 2025, 2026, 2027)

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50
Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and

failed to get the minimum required marks 1 e. 7 out of 20 will be eligible to re-appear in the Test I
and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each umt) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

+ Downloading and cleaning occurrence data from GBIF.

*  Visualizing species distribution using QGIS.

+ Conducting a simple MaxEnt modeling exercise.

* Data mining from public databases (e.g. . BOLD, IUCN).

» Creating a biodiversity dataset and publishing a mock Darwin Core Archive.
v Integrating local field data with global datasets.
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Industrial Microbiology and Public Health

Course No.: PIBOTE204d Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Objectives: This course aims fo mfroduce studenis fo the foundational concepis of indusirial

microbiology and public health microbiclogy. It provides an overview of microbial roles in fermeniation

processes, enzyme production, and bioreactor applications. The cowrse also explores the hengficial

aspects af microbes in gut health, fermenied foods, and probiotic functions, alongside essential insights

into micrebial mfections, antimicrobial resistamce, and the basic principles of wiibiotic sensitivity

festing. The course emphasizes the contrasting roles of bemgficial and pathogenic microbes, highlighting

their impact on food systems, human health, and sustainable biotechnological applications.

Course Outcomes:

After successful completion of this course, students will be able to:

* Understand fundamental concepts of industrial microbiology, including microbial
Jfermentation, enzyme production, and bioreactor design.

* Recognise the role of beneficial microbes in gut health, food fermentation, and sustainable
applications.

» Identify common microbial pathogens and describe basic mechanisms of infection and
disease.

* Demonstrate awareness of antimicrobial resistance and interpret basic antibiotic sensitivity
testing methods.

» Develop practical microbiology skills, including microbial isolation, media preparation, and
microscopic identification of industrial and clinical microbes.

« Apply microbiological imowledge to address real-world issues in food, health, and public
sectors with a focus on safety and sustainability.

UNIT I: Fundamentals of industrial microbiology

1.1 Overview of industrial microbiology; important characteristics of industrial microbes;
taxonomic groupings of industrial microbes.

1.2 Fermentation: batch, fed-batch and continuous fermentation: dilution rate and microbial
growth in a chemostat and a turbidostat.

1.3 Bioreactor design, types and key components; commercial production of ethanol and citnc
acid, importance.

1.4 Microbial enzymes: industrial production and application of amvlase and protease.

UNIT II: Microbes for life in health and sustainability

2.1 Composition and diversity of gut microbiota; factors influencing gut microbiome (diet,
antibiotics, lifestyle); role in digestion, immunity, and metabolic health

2.2 Gut-brain axis and microbial influence on mental health; prebiotics- concept, classification,
dietary sources and importance

2.3 Probiotic foods and beverages: mechamisms of health promotion-nutrient competition,
barrer function, antimicrobial production, nervous system signalling, immunomodulation.
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24

Fermented foods: fruits, vegetables, and cereal- or legume-based products.

UNIT III: Microbial risks: infections, diseases and resistance

31

32

33

34

Clinical syndromes and pathogenesiz of bacterial (staphvlococcal diseases) and fungal
(Candida, Aspergillus) infections.

Mechanism of action and diseases caused by viruses (seasonal flu) and prions (Creutzfeldt—
Jakob disease, Scrapie, Kuru, Bovine Spongiform Encephalopathy).

Resistance to antimicrobial drugs: mechamsms of antibiotic resistance, non-genetic and
genetic basis of drug resistance.

Antibiotic sensitivity testing: disc diffusion tests (Kirby—Bauer, Stokes and Primary disc
diffiision tests), dilution tests (Broth & Agar dilution method and Epsilometer test).

Suggested readings

Flint, S.J., et al , (2015) Principles of Virology. American Society for Microbiology.

Carter, J. B. and Saunders, V. A_ (2007) Virology Principles and Applications John Wiley &
Sons Ltd.

Okafor, N. and Okeke, B. C. (2018) Modern Industrial Microbiology and Biotechnology (2nd
ed.). CRC Press.

Parija. 5. C. (2012) Textbook of Microbiology & Immunology (2nd rev. ed.). Elsevier India.
Pamya, 5. C. (2020) A textbook of microbiology and immunology (3rd ed.). Elsevier.

Pepper, L L_, Gerba, C.P. and Gentry, T_J. (Eds.). (2014) Environmental Microbiology (3rd
ed_). Elsevier/Academic Press.

Saxena, 5. (2015) Applied Microbiology. Springer India.

Sumbali, G. (2010) The Fungi. 2nd Edn. Narosa Publishing House, New Delhi.

Sumbali. G. and Mehrotra, B 5. (2009) Principles of Microbiology. 1st Edn. Tata MeGraw-
Hill Publishing Co. Ltd. New Delhi.

Waites, M. I, Morgan, N_ L., Rockey, J. 5. and Higton, G. (2001) Industrial Microbiology:
An Introduction (1st ed ). Wiley Blackwell.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotied % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 days) Up to 20% 30 min 515

Test II (After 60 days) 21% to 40% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage(marks
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Practical/Research (Thesis/project/dissertation)

MCQ on LMS + Time allotted for the %% weightage(marks)

Subjective Test Examination

Mid Term Appraisal 4 hours 25%
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(Evaluation of daily
practical performance/
Practical Assignment/ Field
Study)

External Examination 4 hours 75% 50% | Final Practical
Performance
25% | Viva-Voce
Total 50

Test I and Test IT

The subjective test of Test I and Test II would consist of two short answer type questions (05
marks each). Students are required to answer one question. No preparatory holidays shall be
provided for the Test I and Test II. Those candidates who have appeared in Test I and Test IT and
failed to get the mintmum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I

and Test II only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each
Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

v Isplation and purification of Microorganisms (Fungi/bacteria) from soil.

+  Screening of Industnially Important Microorganisms for the production of enzymes.

* Preparation and Sterilisation of Fermentation Media

+ Identification of probiotic microbes from commercial yoghurt/probiotic drinks.

* Preparation of curd/idl1 batter/pickles and identification of dominant microbes.

+ Microscopic examination and identification of causal agents of different types of mycoses.
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Plant Molecular Stress Physiology

Course No.: PIBOTE207 Maximum Marks: 50
Credits: 2 Test I: 10 Marks
Duration: 2 hrs Test II: 10 Marks

Major Test: 30 Marks

Course Qbjectives: This course is designed to enhance students’ nowledge of the molecular adaptations

and methods developed fo evaluate a plani’s potential for abiotic siress management.

Course Outcomes: The studsnts will be able fo:

= Undersiand the molscular mechanisms, including DNARNA modifications and regulatory proteins,
that enable plants to folerate abiotic stresses.

= Analyze the roles of gene regulatory nefworks, iranscription factors and protein inferactions i siress
FESPONSE PAtiways.

= Apply advanced molecular technigues such as framscriptome analysis, RNA-seq, seRNA-seq and
GWAS to assess and enhance plant stress tolerance.

UNIT I: Molecular adaptations to combat abiotic stresses

1.1 DNA modifications: types, and their role in stress management in plants.

1.2 BNA modifications: types and functions in abiofic stress miftigation in plants.

1.3 Regulatory protemns: diversity (writers, readers, and erasers) and importance in stress
tolerance in plants.

1.4 Plant metabolome: brief overview and significance in stress management.

UNIT II: Regulation of abiotic stress through different routes

2.1 Gene regulatory network: overview, types, and role in stress management in plants.

2.2 Transcription factors: databases, main types, and their role in salinity, heat, and cold
tolerance.

2.3 Zinc Finger Nucleases: overview, their engineering, and applicability role in plant stress
management.

2.4 Protein-protein interactions: concept and their impact on abiotic stress management in
plants.

UNIT III: Stress potential of plants

3.1 Transcriptome analysis: concept, overview of procedure, and importance in the discovery of
potential factors conferning abiotic stress tolerance.

3.2 RNAseq analysis: concept, overview of procedure, and applications in stress management
studies in plants.

3.3 Single-cell RNAseq (scRNA-seq): general idea, procedural overview, difference between
FENA-seq and scRNA-seq, applications in the discovery of potential genetic factors
implicated in stress management in plants.

3.4 Genome Wide Association Studies (GWAS): brief overview, latest types. SNP discovery
and analvsis.
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Suggested readings

» He, C.(20153) RNA modification (Vol. 560). Academic Press. In Methods in Enzymology

Volume 560,

«  EKulski J. (Ed). (2016) Next generation sequencing: advances, applications and challenges.

v  Mandal, S_(Ed.). (2024) Reverse Engineering of Regulatory Networks. Humana Press.

+ Song, Q. and Tao, Z. (Eds.). (2023) Transcription factor regulatory networks. Springer US.

* Yadav, C. B, Pandey, G., Muthamilarasan, M. and Prasad. M. (2018) Epigenetics and
epigenomics of plants. Plant Genetics and Molecular Biology, 237-261.

» Latest review and research articles.

Note for Paper Setting

MCQ on LMS + Syllabus to be covered | Time allotted % weightage(marks)

Subjective Test in theExamination for the Exam

Test I (After 30 davs) Up to 20% 30 min 515

Test II { After 60 days) 21% to $0% 30 min 5+5

Theory Syllabus to be covered | Time allotted % weightage(marks)
in theExamination for the Exam

Major Test (After 90 days) | 100% 2 hours 30

Total 50

Pra

ctical/Research (Thesis/project/dissertation)

MCQ on LMS +
Subjective Test

Time allotted for the
Examination

% weightage(marks)

Mid Term Appraisal
(Evaluation of daily
practical performance/
Practical Assignment’ Field
Study)

4 hours

25%

External Examination

4 hours

Final Practical
Performance

50%

% | Viva-Voce

Total

25
S0

Test I and Test IT

The subjective test of test I and Test II would consist of two short answer type questions (05 marks
each). Students are required to answer one question. No preparatory holidays shall be provided for
the Test I and Test II. Those candidates who have appeared in Test I and Test II and failed to get
the mimimum required marks 1.e. 7 out of 20 will be eligible to re-appear in the Test I and Test IT

only once.

Major Test

The major test will comprise of two sections, Section-A and Section-B. Section-A will have
compulsory questions comprising 03 parts (minimum 01 from each unit) of 02 marks each.
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Section-B will have 04 questions of 12 marks each to be set from the last two units (02 from each
unit). Students are required to attempt 01 question from each unit of section B.

List of Practicals

Learning of metabolome shift in wheat, rice/'maize under drought and salmity stress.
Designing a gene regulatory network for typical phosphate-deficient conditions.

Data mining using Transcription Factor Databases for WRKY and bHLH for their role in
salinity tolerance.

STRING analysis and UNIPROT analysis for analyzing interactions of proteins

Learning RNAseq analysis using publicly available databases.

Methods of analyzing transcriptome data and its validation using publicly available data.
TASSEL software learning for genomic data filtration.

R-project for handling genomic data.



