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DEPARTMENT OF BOTANY, UNIVERSITY OFIAMMU, JAMMU

Following courses of study are prescribed for
3.d and 4ft semesters

FYUG program in the subject of BOTANY

under CBCS as per NEP-2020

SEMESTER TYPE OF THE COURSE TITLE OF THE COURSE COURSE NO. CREDITS

IT-Teaching
P- Practicall

THIRD MA]OR DIVERSITY OF MICROBES,
ALGAE, BRYOPHYTES AND

PTERIDOPHYTES

uMJBOT301 4 (3T + 1Pl

MA]OR CELL AND MOLECULAR
BIOLOGY

uMIBOT302 a (3T + 1P)

MINO R CEtL BIOLOGY UMIBOT303 4 (3T + 1P)

MULTIDISCIPLINARY PLANT IMPORTANCE
AND PROPAGATION

UMDBOT3O4 4 [r]

SKILL
ENHANCEMENT

MUSHROOM CULTIVATION
TECHNOLOGY

USEBOT3O5 2 (1T + 1P)

FOURTH MAJOR CHAMCTERISTICS
AND SYSTEMATICS OF
SEED PLANTS

uMIBOT4ol 4 (3T + l-P)

MAJOR MYCOLOGYAND PLANT
PATHOLOGY

uMlBoT402 4 (3T + 1PJ

MA]OR PLANT ANATOMY uMIBoT403 4 [3T + 1P)

MAJOR ECOLOGY AND
CONSERVATION BIOLOGY

uMJBOT404 4 [3T + 1P)

MINOR ENVIRONMENTAL BIOLOGY UMIBOT4OS 4(3T + 1P)



UNTVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTAIIY (under CBCS as per NEP-2020)
UG SEMESTER_III

(For the examinations to be held in the years December 2023, 2024, 2025)

DN'ERSITY OF MICROBES, ALGAE, BRYOPITYTES At[D
PTERIDOPHYTES

course No. uMJBor3ol 
(MAJoR CoIIRSD 

s: 100 (fheory-75, practical-2s)

Credits Contact Units Examination
Hours Duration (hours) Weightage CMarks)Mid- End- Mid- End-

Praclic 0l 30 Y lYz 3Yz l0 15

Objeaivesz

The course is designed to familiaiTe the studerrts b,ith micrubes and cryptogams.
These planl groups are of great use in agriculture, horticulture, meilical and biotechnologt
bssed industries Therefore, students need to know about their struc-turol ilivercity, biologt
and utilization-

C ours e learning o utco mes :

Students will be able to identify and document diflerent microbes and cryptogams
using laboratory md field skills. They will aho learn about their economic importonce and
enable them to utilize the knowledge so gained for their livelihood generation-

Unit-I; Microbes and Microbiology
1.1 General account of plant viruses (TMY), transmission aDd control; general

characteristics of viroids and prions; structure of Potato Spindle Tuber Viroid @STVd).
1.2 Bacteria- Ultrastructure, nutrition and reproduction, general accormt of Mycoplasma"

Phytoplasma, Actinomycetes and Cyanobacteria.

1.3 Genetic recombination in bacteria (transformatioo, transduction and conjugation).

1.4 Economic importance of bacteria and plant viruses.

Unit-II: Algae
2.1 Geoeral characteristics and classification of algae (Parker, 1982) up to class level.

2.2 Important features of Cbl.orophyceae and Xanthophyceae; life histories of Yolvox,

Oedogonium, Chara and Yaucheria.
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T'NIVERSITY OF JAMMU
Syllabus for FYUG program in

BOTAIIIy (under CBCS as per IriEp_2020)
UGSEMESTER_M

(For the examinations to be held in the years December 2023.2024.202s1
DrvERsITy OF MICROBES, ALGAE, BRYOPEYTESAND-

PTERIDOPEYTES

Course No. uMJBor3or .. 
(@* tfffi?*: 

r00 (rheory-75, practicar-2s)2'3 lmpodant features of phaeophyceae and Rhodophyceae; Lifi histories of r"to,"orpui'
and Polysiphonia.

2.4 Economic importance of algae (as food and feed; algal blooms and toxins).

Unit-III: Bryophytes
3 1 Bryophytes as ttre earliest land dwellers; general characteristics, classification

(Smith,l955) and altemation of generatioos.
3.2 Structure and reproduction in Hepaticeae with reference to Marchantia-3'3 structure and reproduction iu A-nthocerotae and Musci with re fererce to Anthoceros a,.d.

Funaia.
3.4 Evolution of sporophyte in bryophyes; importance of bryophyes in preventing soil

erosion, monitoring and controlring pollution, geobotanicar prospecting, horticurturl and
as sour. ce of antibiotics.

Unit-[V: Pteridophytes
4'1 General characteristics' classification (spome, 1g75) and origin of pteridophytes (the

first vascular plants); stelar system and altemation of generations.4'2 Important characteristics of psilopsida ana rycop-siaa; stnrcture and reproduction
n Psilotum, Lycopodium and Selaginel/a (excludinj development).43 Important characteristics of sphenopsida; structtie and reproduction in Equiseum
(excludin g development).

4'4 Irnportant characteristics of fteropsida; sauctue and reproduction in pteris a,,dM ar s i I e a (excluding development).

Unit-V: Practicals
5.1 Study ofthe genera included under algae and fungi.52 study of morphorogy, reproductive structures id uou,o.y of the examples cited intheory under Bryophyta and pteridophyta.

5'4 section cutting of diseased materials and identification. of the pathogens as per thetheory syllabus.
5.5 Gram shining of bacteria.
5.6 Study of crustose, foliose and fruticose types of lichen rhalli.

v"4



UNIVERSITY OT JAMMU
Syllabus for FIUG Program in

BOTAI\-Y (under CBCS as per NEP-2020)
UG SEMESTER_III

(Fgr lhe examinations to be held in the years December 2023,2024,2025)

DT!'ERSITY OF MICROBES, ALGAE, BRYOPITYTES AIID
PTERIDOPHYTES
(MAJORCOURSE)

Course No. UMJBOT3O1

Note for paper setters

Max. Marks: 100 (Theory-75, Practical-25)

End Semester University Examination (fotal Marks: 60; syllabus to be covered:

r00%)

The question paper will have 2 sections. Section 'I' will be compulsory haviog four
questions of3 marks each and spread over the entire theory syllabus (one from each

uniti,e., Units I to IV). The questions will f6 5[6( anslpel flpe having answers rot
exceeding 50 to 70 words. Section 'II' will have eight long amwer type questions,

two from each unit- Each questiou will be of 12 marks. The candidates will be
required to answer one question from each unit.

Mid Semester Assessment Test (Iotal Marks: 15; syllabus to be covered: up to 507o)

Fifteen (15) mark for theory paper in a subject reserved for intemal assessment

shall have one long ansq,er type question of 7 marks and four short answer type
questions of2 marks each.

Suggested Readings

1. Bilgrami, K.S. and Saha L.C. 1992. A Textbook of Algae. CBS Publishers and

Distributors, Delhi.
2. Dube, H.C. 1990. An Introduction to Fungi. Vikas Publishing House hrt' Ltd., Delhi.

3. Parihar, N. S. 1996. The Biology and Morphology of Pteridophytes. Central Book
Distributors, Allahabad.

4. Pud, P. 1980. Bryophyta: Broad prospectives. Aha Ram & Soos, Delhi.

5. Rashid A. 1976. An Introduction to Pteridophyes- Diversity and Differentiation-
VikasPu[li5hiag I{.r...

6. Smith, G.M. 1971. Cryptogamic Botany. vol-I: Algae & Fungi. Tata McGraw Hill
Publishing Co., New Delhi.

7. Smith, G.M. 1971. Cryptogamic Botany. Vol. tr; Bryophytes & Pteridophytes. Tata

McGraw Hill Publishing Co., New Deihi.
8. Sporne, K. R. 1970. The Morphology of Pteridophfles. Hutchinson Univ. Library,

London.
9. Sumbali, G. and Mehrctra, R. S. 2009. Principles of Microbiology. The McGraw

Hill Education PvL Ltd. New Delhi.
10. Sumbali G. 2010. The Fungi. 2'd Edn. Narosa Publishing House, New Delhi.

w*



UNIVERSITY OF JAMMU
Syllabus for F"[UG program in

BOTANy (under CBCS as per ltEp_2020)
UG SEMESTER_III

(For the examinations to-& l4d in the years December 2023,2024.202s1

CELL AND MOLECULAR BIOLOGY
(MAJORCOURSE)

Max. Marks: 100 (Theory_7S, practical_2S)

Credits Contact Units

Course No. UMJBOT3O2

-

Mid- End_ Mid_ E"d_

Theory 45 ItoIV 1% 03 15Pracdcsl ol io r'/2 t'5 15 50-. -- Y lV, zrt- rn ii
Objectives:

- . Th: course has been frameil to acquaint the students with the sfiucfiua! anilfunaional oqtects of cefiular, sub-celurar'ana -ae"iti-ii-ponents of a cetl rt nilralso help rtem tu understand the interaaion, .ii i"ti"i"ao*nAi ;;;;g';;;corrtponents

C ours e I earn ing o utc orn es :
The coarse will make the stutlents anderstand the cellulV regulaary

mechanisms anil enable them to suggest remedial approaches in case of abttormal
cellular behavior.

Unit-I: Cell Structure.
1,1 Cell wall; primary cell wall, its structure, formation and fimction.1'2 Plasma membrane; the lipid b,ayer structure, fluid mosaic model; firnctions of plasma

membrane.

1.3 Cell organelles; strucy ald functions of endoplasmic reticulun! golgi bodies,
chloroplasts, mitochondria and ribosomes.

1.4 Ultrastructure ofnuclear membtane, organization and function ofnucleolus.

Unit-II: Chromosome Structure and Multiplication.
2.1 Physical and chemical structue of chromosome; stucture and importance ofcentromere and telomere; concept ofsex chromosomes.2'2 Reductional and eguational divisions: vadous stages; deta,ed structure of pairing andcrossing over.

?3 DNA: structure and replication; satellite and repetitive DNA.2.4 
;ilff[** 

genome: structure and firnction of mitochondrial and plastid DNA;

4



UNTVERSITY OF JAMMU
Syllabus for FYUG program in

BOTANY (under CBCS as per NEP-2020)
UG SEMESTER-III

(For the examirafio

CELL AIID MOLECT]LAR BIOLOGY
(MAJORCOTTRSE)

Course No. UilIJBOT302 Max. Marks: 100 (Theory-75, Practical-2Q

Unit-III: Genome Organization and Function/Gene to Protein.
3.1 Organization of DNA in prokaryotic and eukaryotic genomes, role of proteins;

nucleosome model-

3 .2 Concel of gene; genetic code; structure and fimctions of bRNA, rRNA and IRNA.
3.3 Transcription: Mechanism and machinery.
3.4 Translation: Mechanism and machinery.

Unit-tV: Product and Regulation of Gene Expression.
4.1 Proteins: stuchre (primary, secondary and tertiary) and functions.
4.2 Gene expression and its regulation in prokaryotes.

4.3 Gene expression and its regulation in eukaryotes.

4.4 Concept and importance of regulatory RNAs.

Unit-V: Practicals
5.1 To study cell structure from onion leaf peels and demonstrate staining and mounting

methods.

5.2 Comparative study of cell structure in onion cells, Hydilla arrd Spirogtra.
5.3 Study ofcyclosis in Tradescanfia petal cells.
5.4 Study of plastids to examine pipent distribution in plants (e.g. Cassia, Tomato and

Capsicum).

5.5 Examination of electron micrographs of eukaryotic cells urith special reference to
organelles.

5.6 Study of electron micrographs of viruses, bacteria, cyanobacteria and eukaryotic cells
for comparative cellular organization.

5.7 Study of electron micrographs and X-ray crystallographs of DNA struch[e and
replication (both prokaryotes aod eukaryotes).

5.8 Preparation of l% agarose gel and demonstration of gel loading.



UNTVERSITY OF JAMMU
Syllabus for FyUG program in

BOTANy (under CBCS as per tlEp_2020)
UG SEMESTER_III

(For the examinations to be herd in the years December 2023,2024.202s1

CELL AND MOLECT]LAR BIOLOGY
(MAJOR COURSE)

Max. Marks: 100 (Theory-75, practical_2s)Course No. uilIJBOT302

Note for paper setters

End semester university Examination (rotal Marks: 60; synabus to be covered:
100%)

The question paper will have 2 sections. Section .I, will be compulsory having four
questions of 3 marks each and spread over the entire theory syllabus (.;; il;*"h
uniti.e., units I to Iv)' The questions will be short answer qpe having answers not
exceeding 50 to 70 words. Section ,II, will have eigbt long';;w;6;;"*il,
two from each ,nit. Each question will be of 12 marks.-The 

"-trla"t.i: 
*rti ui

required to answer one question from each unit.

Mid Semester Assessment Test (Total Marks: 15; syllabus to be covered: up to 50yo)
Fifteen (15) marks for theory paper in a subject reserved. for internal assessment
shall have one long arrs*e. q,pe 

-question 
of 7 marks and {b".';h;;;;;;;

questions of2 marks each.

Suggested Readings:

l. Albert B, Bray, D., Rafi M., Roberts, K and Watson l.D. 2004. Molecular
Biology of Cell. 3'd Edn. Garland Science. New yorlq USA.2. Atherly, A.G., Girton, J.R. and Mc.Donal4 J.F. 1999. The Scielce of Genetics.
Diane publishing. Co. Fort worth, USA.

3. Gupta, pK. 1999. A Text Book of Cell and Molecular Biology. Rastogi. Publicafions, Meerur, India.
4. Kleinsmith, L J. And Kisb, V. M. 1995. principles of Cell and Molecular Biology.

2od Edn. Harper Collins College publishers, New york, USA.5 
191.h,H., Berk, A., Zipursky,.S.L., Matsudaria p., Baltimore, D and Damell, J.
2000. Molecular Cell Biology. 56 Edn. W.H. Freeman & Co. New york, USA.6. Russell, P J. 1998. Genetics. The Benjamin Cummings publishing Co. Inc., USA.7. Snustad, D.p. and gimm6as, M.J. i000. frincipli of Genetics. John Wiley &
sons, Inc. USA.

8 wolfe' s'L' 1993' Molecular and ce, biology. wadsworth publishing co. california,usA' 
il

\L^sE'"-1
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UNTYERSITY OF JAMMU
Syllabus for F[[JG program in

BOTANY (under CBCS as per NEp_2020)
UG SEMESTER_III

___-!-For the examinations tqbe held in the years December 2023,2024,20251

Course No. LMIBOT3O3

CELLBIOLOGY
(MTNORCOURSE)

Mar Marks: 100 (Theory-75, practical-25)

Credits Contact Units Examinatioo--
Eorrc

Theory
Practical

ItoIV l5

End-

60t%

End- Mid-

0345
30

03
0l 0

Objectives:

The course has been ftamed to acquaint the students with the sfiuctural and
fuactional aspects of cellular, sub-cellular and molecuhr components of a cell It wil!
aho help them anderstand the interactions and intenelitionships among these
components.

Coarse learning outcomes :
The cource will make the students understarul the cellular regulatory

mechanisms anil enable them to suggest remedial approaches in case of abaormal
cellular behavior.

Unit-I: Cell Structure.
1.5 Cell wall; Primary cell wall, its stnrcture, formation and function.
1.6 Plasma membrane; the lipid bilayer shucture, fluid mosaic model; firnctions of plasma

membrane.

1.7 cell organelles; structue and functions of endoplasmic reticulunL golgi bodies,
chloroplasts, mitochondria aad ribosomes.

1.8 Ultrastructure ofnuclear membrane, organization and function ofnucleolus.

Unit-II: Chromosome Structure and Multiplication.
2.5 Physical and chemical stmcture of chromosome; structure and importance of

centromere and telomere; concept ofsex chromosomes.
Reductional and equational divisions: Various stages; detailed structure of pairing and
crossing over.
DNA: structue and replication; satellite and repetitive DNA.
Extranuclear genome: structure and fimction of mitochondrial and plastid DNA;

0
Prasmids' 

iry

2.6

2.7

2.8



UNTYERSITY OF JAMMU
Syllabus for f"fuG program in

BOTAITIY (under CBCS as per NEp_2020)
UGSEMESTER-M

(For the examinations to be held in the years Decemb er 2023, 2024,20251

CELLBIOLOGY

course N6. uMIBor3o3 
(MINOR collRsa?rs: 

roo gneory-75, practicar-2s)

Unit-III: Genome Organization and Function/Gene to protein.
3 '5 organization of DNA in prokaryotic and eukaryotic genomes, role of proteins;

nucleosome model.
3 .6 concept of gene; genetic code; strucnre and fi.mctions of mRNA, rRNA and IRNA.3.7 Transcription: Mechanism and machinery.
3.8 Translation: Mechanismandmachinery.

Unit-IV: Product rnd Regulation of Gene Expression.
4.1 Proteins: structure (primary, secondary and tertiary) and funcfions.
4.2 Gene expression and its regulation in prokaryotes.
4.3 Gene expression and its regulation in eukaryotes.
4.5 Concept and importance of regulatory RNAS.

Unit-Y: Practicalss
5.9 To study cell structure &om onion leaf peels and demonstrate staining and mounting

methods.
5 . 1 0 Comparative study of cell structure in onion cells, Hydrilla ard Spirogtra .
5.1 1 Snldy of cyclosis 'tl Tradescantia petal cells.
5'12 shrdy of plasrids to examine pigment distribution in plants (e.g. ccssra, Tomato and

Capsicum).

513 Examination of elecfron micrographs of eukaryotic cells with speciar reference to
organeIles.

514 study of electron micrographs of viruses, bacteria, cyanobacteria and eukaryotic cells
for comparative cellular organization.

5 15 Study of electron micrographs and X-ray crysta,ographs of DNA structue and
replication (both prokaryotes and eukaryotes).

5.16 Preparation of l% agarose gel and demonstration ofg6l lqading.

w
8



TNWERSITY OF JAMMU
Syllabus for FIUG program in

BOTAIi"Y (under CBCS as per lrlEp_2020)
UG SEMESTER_TII

(For the examinations to be herd in the years December 2023,2024,20251

Course No. IJItrBOT303

CELL BIOLOGY
(MTNORCOURSE)

Max. Marks: 100 (Theory-75, practical-2S)

Note for paper setters

Eud semester University Examinatron (Totar Marks: 60; sy[abus to be covered:
100%\

The question paper will have 2 sections. Section .I, will be compulsory having four
questions of3 marks each and spread over the entire theory syllabus (one aom each
uoiti.e., units I to rv). The questions will be short answer type having answers not
exceeding 50 to 70 words. Section .II' will have eight long answer type questions,
two from each unit. Each question will be of 12 marks. The candidates will be
required to answer one question from each unit.

Mid Semester Assessment Test (Total Marks: 15; syllabus to be covered: up to 50yo)
Fifteen (15) marks for theory paper in a subject reserved for internal assessment
shall have one long an$^.er type question of Z marks and four short answer bpe
questions of2 marks each.

Suggested Readings:

9. Albert B, Bray, D., Raff, M., Roberts, K and Watson l.D. 2004. Molecular
Biology of Cell. 3'd EdrL Garlatrd Science. New york, USA.

10. Atherly, A.G., Girton, J.R. and Mc.Donald, J.F. 1999. The Science of Genetics.
Diane Publishing. Co. Fort Worth, USA.

11. Gupta, PK. 1999. A Text Book of Cell and Molecular Biology. Rastogi
Publications, Meerut, lndia.

12. Kleiasmit\ L J. And Kish, V. M. 1995. Principles of Cell and Molecular Biolog5z.
2'd Edn. Harper Collins College Publishers, New york, USA.

13. Lodish, H., Berk, A., Zipursky, S.L., Matsudaria p., Baltimore, D and Damell, J.
2000. Molecular Cell Biology. 56 Edn. W.H. Freeman & Co. New york, USA.

14- Russell, P J. 1998. Genetics. The Benjamin Cummings Publishing Co. Inc., USA.
15. Snusta{ D.P. and Simmons, M.J. 2000. Principles of Genetics. John Wiley &

sons, Inc. USA.
16. Wolfe, S.L. 1993. Molecular and Cell biology. Wadsworth publishing Co. California,

USA.

w
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UNTVERSITY OF JAMMU
Syllabus for F"[UG program in

BOTAIIY (under CBCS as per NEp-2020)

glllqgx4minations to be held in the December

PLAIIT IMPORTANCE AND PROPAGATION
(MULTIDISCIPLINARY COURSE)

Course No. UMDBOT3O4
Max. Marks: 75

UG SEMESTER-III

Credits Contact Units Examination
'uurHours Duration

Mid End Mid End

The course has been franed to familiarize stadents with the importance of ptants fortu:r*y:: of our plana in generul and man*ind in paiu,hr. t, also aims to ed,ucste themabout dilferent modcs of planl reproduction-

C o urs e learning o atco mes :
The students wilt tearl th.e im_portance of phnts and. vaious ethods of theirpropagatiott Insights gained therein wfi napltery'a'tiii in" economicalry importa tuxaunder effective commercia! produaion and itilization.

Unit-I: Plants-An Overyiew
1'1 Div:Tity in habit (herb, sbru! and tree) and habitat (terrestriai and aquatic) with respectto altitude (temperate, kopical, sub tropical and alpine).1.2 Diversity in fonns and body organisation.
1.3 Diversity ofplant adaptation.
1.4 Concept of evolution and speciation.

Unit-II: Importance of plants
2'1 Plants and their rore in climate stability (soil fertility, prevention of soil erosion,
- availab ity of oxygen, carbon sequeshation, pollution contror).2.2 Plants as source of food (wheat, maize, ,i";';g;;1";*, rajma\ apple, botttegowd
, and fenugreek) - general description, botanical n*i". *J p*, *"a.2.3 Ptants as source of fodder (clovo, 

"^k, 
Gr;;; ;;;") and timber (pinus, Cedrus,Dalbergia andTeak) _ general description, bo_,rical names and parts used.2.4 Plaats as source of medicine (quinine, A"ti^a.r, irit,, and, Digitalis),essential oils(lemon-grass and lavender) and beverages 1t"a "oa 

loff""; _ general description,botanical names and parts used.

10 W



UNIVERSITY OFJAMMU
Syllabus for FyUG program in

BOTAIi-Y (under CBCS as per NEp-2020)
UG SEMESTER-III

(For the examinations to be held in the years December 2023,2024,20251

PLAI\iT IMPORTANCE AI\D PROPAGATION
(MULTTDTSCPLTNARY COURSE)

Course No. UMDBOT3O4 Max. Marks: 75

Unit-III: Modes of Vegetative Propagation
3.1 General account of asexual means ofreproduction.
3.2 Natural and artificial means ofvegetative propagatio,; advantages and limitations.
3.3 Propagation by bulbs, corms, tubers, rhizomes, runners, stolons and suckers _ general

account.

3.4 Propagation by cutting, layering, grafting and budding - basic concepts.

Unit -IV: Modes of Sexual Reproduction
4-I Geneml account of sexual means ofreproduction.
4'2 Structure of flower and its various forms; types of pollination (self versus cross)

mechanisms.
43 Fertilization, basic concept ofseed aod fruit developmetrt.
4.4 Seed germination and dormancy; types and methodi to break dormancy.

Note for paper setters

End semester university Examination (Totar Marks: 60; syllabus to be covered: 1007o)

]he. question paper will have 2 sections. Section .I' will be compulsory
having four questions of 3 marks each and spread over the entirc theory
syllabus (one from each unit i.e., Units I to W). The questions will be short
ansr er type having answers not exceeding 50 to 70 words. Section .II,will
have eight long answer qpe questions, two from each unit. Each question
will be of 12 marks. The candidates will be required to answer one question
from each rmit.

Mid Semester assessment Test (fotat Mark!: 15i syurbus to be covered: up to 507o)

Fifteen (15) marks for theory paper in a subject reserved for intemal
assessment shall have one long answer type question of 7 marks and four
short answer type questions of2 marks each-

11
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I]NIVERSITY OF JAMMU
Syllabus for FyUG program in

BOTANY (under CBCS as per NEp_2020)

glFqgr4minations to be held in the December

PLANT IMPORTANCE AND PROPAGATION
(MULTTDTSCPLTNARY COURSE)

Course No. UMDBOT3O4 
Max. Marks: 75

Suggested readings

l. Bhojwani, S.S., Bhatnagar, S.p. and Dantu, p.K. (2018). The ernbryology of
angiosperms. (6u edition). Vikas publishing House, Noida.2. Coulter, J.M. (lS5_1): Morphology of Aagiosperms (Morphology of
Spermatophytes.part-Il). Nebu press, pp 376.

3. Johri, B.M. and Srivastav4 p.S. (2013). Reproductive Biology of plauts. Springer
Science and Business Media, pp 320.

4. Khan, A.S. (2017). Flowering plants: Stru*,,e and Industrial products. Wiley; lst
edition, United Kingdom, pp 344.

5. Kochhar, S.L. (2016). Economic Botany. Cambridge University press, pp 6g0.6. Nand4 K.K. and Kochar V.K. (19g5). Vegetative propagation of fhnts. Xatyaoi
Publishers, New Delhi.

7' Ramawat, K'G' et al. (2014). Reproductive Biology ofplants. cRC press, Boca Raton.8. Sadhu, M.K. (1999). plant propagation. New Age Iaternational [p) Limited
Publishers,New Delhi.

'@

UG SEMESTER-III
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UG SEMESTER-III

UNIVERSITY OF JAMMU
Syllabus for FIUG program in

BOTANY (under CBCS as per NEp_2020)

gllle_gx4minations to be held in the December

MUSHROOM CULTIVATTON TECIINOLOGY
(sKrLL ENHANCEMENT COURSE)

Course No. USEBOT3OS Mar Marks: 50

Credits CoutactHours UniB

r"Eury o. vz 30 Ito ol mPractic&l rrr

Objectives:
The coune aims to ma*e students undersrand the rheoreticat and pructicar detairsof mushruoms and their cyllarto* The coanse is arso focused upon ie jraii-f,ia

safe utilily ol mushrooms for human consumption and eionomy generation

Course Learning oulcofies :
The students will b_e able a distinguish the various mushroom species for theirnutritional medicina! and other economii valaes. They can deverop tt 

"i, i*i'it"i' "p,for mushroom curdvation and can do varue additioi of both eiibte i"a iii"irtiimportant taxo-

Unit-I: Introduction, Types and Cultivation of Mushrooms

1 . i characteristics of mushrooms. Types of edibre mushrooms ava abre in Iadia- volvaiela
volvacea, Pleurotus citrinopileatus, Calocybe indica, Agarictts bisporus una tt 

"i,cultivation.

1.2 strucnue and life cycle of mushrooms with special refe rence ro Agaictts and, Morchefia.

1.3 Nutritional, Pharmaceuticar values and other ecouomic importance of mushrooms.

1-4 Poisonous mushrooms: characteristics and effects.

Unit-II: Storage, Diseases and Value addition.

2'l shelf life of mushrooms, short-tffm storage (Refrigeration - upto 24 hours), Long term
storage (canning, pickles, papads), drying, storage in salt solutions- Low'cost iorage
techniques. Types of foods prepared from mushroo=ms.

2.2 Diseases, infections and pests ofmushroorns (pre and post harvest).

13



UMYERSITY OF JAMMU
Syllabus for F"[UG program in

BOTAITIy (under CBCS as per IrtEp_2020)
UGSEMESTER_UI

(For the examinadons to be held in the years Dece

MUSEROOM CULTIVATION TECM{OLOGY
(sKtr L ENHANCEMENT COURSE)

Course No. USEBOT3os Max. Marks: 50

2'3 Scope of mushroom cultivation for rural uplifonent as self help groups (SHGs) or co-
operatives; different funding schemes available in J&K UT.2'4 X matrix for business development in mushroom cultivation that includes product value
addition, Domestic and Export opportunities.

Unit-III: Practicals

3'l Demonstation of the infrastucture required for cultivation of mushrooms [substrates(locally available) polythene bags, vessels, low cost stove, sieves, culhre rack].3.2 Spawn Production Technology: Mushroom unit (Thatched house), water sp'rayer, tray,
small polyhene bags.

3.3 Preparation and maintenance of pure culhue:
i) Sterilization of glassware and media.

- iD Inoculation and prqraration ofspawn, casing and harvesting3.4 Mushroom bed preparation using locally avaitable foo-wastes.

1 : Composting technology in mushroom production (A low cost technology).3.6 Cultivation ofp/ea rotus citrinopileatus/ Agaicus bisporus.

Note for paper setters
End Semester University Examination (Total Marks: 40; syllabus to be covered:t00%)

The question paper will have 2 components of20 marks each.componeut l based ou Units I b u *,i -na"el".ections. 
Section .I, will becompulsory having four questions ofZ% marks each 

"na 
spre"a over the entite theorvsyllabus (two fiom each unit i.e., uni;I ,,ili. rn. qr..rir"* *,1 ;#;#;,J.type having answers not exceeding 30 to 60 ;;rds" section .II, will have four lonsauswer ryf,e questions, rwo &om 646[ ,rnit. eucn questio, *lli #;i;';#. ;ii:candidates will be requir-ed to answer oo" qr.Joi-tl_ eacn unit.component 2 based on unit III win u" 

"*,'.-ui 
p"Jic-J examrnatron of 15 mark andviva voce of 5 mark.
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UNTYERSITY OF JAMMU
Syllabus for FIUG program in

BOTANY (under CBCS as per IrtEp_2020)
UG SEMESTER-trI

(For the examinations to be held in the years December 2023,2024.202s1

MUSHROOM CULTIVATION TECIINOLOGY

- (SKILL ENHANCEMENT COURSE)
Course No. USEBOT3OS Max. Marks: 50

Mid Semester Assessment Test (Total Marks: l0; syllabus to be covered: up to 50%)
The question paper will have 2 components of 5 marks each.
component I will consist of theory paper with ten (10) questions distributed as 5
MCQs, 3 fill in the blanks and 2 one word answer tpe questions. All the questions
are compulsory and each question carries % mark.
Component 2 will consist of practicals and will comprise of attendance, practical
test and daily performance based on practical work done.

Suggested Readings:

1. Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. Jayarajan. R (1991) Oyster
Mushrooms, Deparbaent of Plant Pathology, Tamil Nadu Agricultural university,
Coimbatore.

2. Swaminathan, M. (1990) Food and nutrition. Bappco, The Bangalore printing and
Publishing Co. Ltd., No.88, Mysore Road, Bangalorc- 560018.

3. Tewari, Pankaj Kapoor, S.C., (1988). Mushroom cultivation, Mittal publications, Delhi.
4. Nita Bahi (1984-1988) Hand Book of Mushrooms, tr Edition, Vol. I & Vot. tr
5. Chang, S., & Miles, G. P. (2004). Mushrooms: Cultivation, Nutritional Value, Medicinal

Effects and Environmental knpact (p. 436). Boca Raton, FL: CRC press.

6. Aggarwal, A., Sharma, Y.P. & Jangra, E. (2022). A Textbook on Mushroom Cultivation
Theory and Practice, Newrays Publishing House, lrrdta, pp 292.

7. Kanwal, H.K., Acharya, K., Ramesh, G. and Reddy M.S. (2011). Molecular
characterization of Morchella species from the Western Himalayan region of lndia.
Current microbiology, 62(4): 1245-52.

,t4
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UNTYERSITY OF JAMMU
Syllabus for f"fUG program in

BOTAITIY (under CBCS as per NEp-2020)
UG SEMESTER_TV

(For the examinations to be held in the years May 2024,2025, 20261

CHARACTERISTICS AND SYSTEMATICS OF SEED PLAAITS
(MAJORCOURSE)

Course No. UMJBOT40I Max. Marks: 100 (Theory-75, Practical-25)

Credits Contrct Units Examination

== 
Hours

Theory os m3 15 60Practical 0l 30 V ty, 3k l0 15

Objeaives:

Gymnosperms and angiosperms occupying the two uppermost rungs in the
evolutionary ladder of prants exhibit great divetsity. The course is designed to study these
groups for their morphologicar aspeas and ana$ze the diversity in a scientific manner for
e stablis hing th etu intenelotions hips.

C ou r se learning oatcome s 2

The students wilr be able to understand the process offoss ization and idenrifi rhe
fossil toxt The course contents will enable them to terrtify, characterize und describe
g)mnosperms and angiosperms using classiftcations and taxonomic keys. rt witt aho herp
them analyzt the role of anatomy, embryologt, cytotog) and phyochemistry in
syslematics. The studen* can purcae and disseminate the taditionar and medicinar
btowledge of seed plants among the stakeholilers

Unit-I: Seed Plants-Origin,Evolutionand Characteristicsl.l Fossilization - processes and types, age offossils and their importance.1.2 Fossil gymnosperms - a general account; Benettitales (Cycadeoidales) _
history and distriburion.

l3 characteristic features, morphology, anatomy and reprod.uction n wilriamsonia
and Cycadeoidea.

1.4 Fossil angiosperms _ a general account.

Unit-II: Ctassilication, Morpholss, and Reproduction in Gymnosperms2.1 General characters of gyD0nospe.r;; chssifi"ation of glunosperms as
, proposed by Spome (1965).
2.2 Morphology, anatomy, reproduction and life cycle of Cycas.

16
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UNIVERSITY OF JAMMU
Syllabus for F fUG Program in

BOTAIIY (under CBCS as per llEP-2020)
UGSEMESTER-IV

tfor tne ex"mi""Uon

CHARACTERISTICS Ai\D SYSTEMATICS OF SEED PLANTS
(MAJOR COURSE)

Max. Marks: 100 (Theory-75, Practical-25)

2.3 Morphology, anatomy, reproduction and life cycle ofPlnus.
2.4 Morphology, anatomy, reproduction andlife cycle of Ephedra.

Unit-III: Angiosperms-Origin and Nomenclature
3.1 Origin of angiosperms, characteristics of some primitive angiosperms with

special reference to Magnolia.

3.2 History of angiosperm taxonomy - classical and modem; species concept arid

speciarion.

3.3 Taxonomic identification: taxonomic keys and literature (floras,

monographs and reviews).

3.4 Botanical nomenclature- principles and mles, taxonomic ranks, type
concept and principle ofpriority.

Course No. UMJBOT4O1

Unit-IV:
4.1

4.2

4.3

4.4

Unit-V:

5.1

Classification and Tools in Angiosperm Taxonomy
Salient features of the classifications of Bentham & Hooker and Engler & Prantl;
merits and demerits.

Concept and salient features of APG system of classification.
Contribution of anatomy and embryology to taxonomy.
ConEibution ofcytology and phytochemistry to taxonomy.

Practicals

Morphological diversity of families: Ranunculaceae (Ranunculus, Delphinium),
Brassicaceae (Brassica, Alyssum, Iberis, Coronopts), Malvaceae (Hibiscus,
Abutilon) and Astemceae (Tagetes, Ageranm).

Morphological diversity of families: Fabaceae (Faboideae- Lathyrus, Cajanw,
Melilons, Tigonella; Caesalpinioideae- Cassia, Caesalpnra; Mimosoideae-
P ro s opi s, Mimo s a, Ac acia), Apiaceae (Coia ndrum, F oe niculum, Anethum),
Acaathaceae (Adhatoda, Peristrophe), Apocynaceae (Yinca, Thevetia, Neium).

Morphological diversity of families: Asclepidiaceae (Calotropls), Solanaceae
(Solanum, Withania, Datura, Petunia), Euphorbiaceae (Euphorbia, Phyllanthus),
Lamiaceae (O cimu m, Sa lvi a).

5.7

<2
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UNTVERSITY OF JAMMU
Syllabus for FyUG program in

BOTAIIY (under CBCS as per flEp-2020)
UG SEMESTER-IV

(For the examinations to be held in the years MLay 2024,2025,20261

CHARACTERISTICS AND SYSTEMATICS OF SEED PLANTS
(MAJORCOURSE)

Course No. UMJBOT40I Max. Marks: 100 (Theory-75, practical-2S)

5.4 Morphological diversity of farnilies: Chenopodiaceae (Chenopodium, Beta),
Lilliaceae (Asphodelus, Asparagus, Altium), poaceae (Zea mays, Trincti
aes tivum, Oryza s a tiva).

(Locally available genera/species of following shourd be included. This list is onry
indicative. Teachers may select plants available in their locality.)

5.5 Habit, extemal morphotogy, anatomy aod life cycle of Cycas.

5.6 Habit, external morphology, anatomy and life cycle ofpizas.

5.7 Habit, external morphology, anatomy and life c ycle of Ephedra.

(Snrdies should be made through live specimens, perrnanent srides, hand sections and
dissections.)

Io addition to laboratory exercises, study ofplant diversity in nature is required, for which a
field trip should be organized.

Note for paper setters

End semester university Examination (Total Marks: 60; syllabus to be covered:
100%)

The qr:estion paper will have 2 sections. Section .I, will be compulsory having four
questions of 3 marks each and spread over the entire theory syllabus fo* m.'"""n
unit i.e., Units I to w). The questions will be short answei type having 

"r"wen not
exceedirg 50 to 70 words. Section .II,will have eight long answer tlpe questions,
two from each unit. Each question will be of 12 

-marks. 
The candidatei will be

required to answer one question from 946[ rnif.

Mid Semester Assessment Test (Total Marks: 15; syllabus to be covered: up to 50zo)
Fifteen (15) marks for theory paper in a subject reserved for intemar assessment
shall have one long ansrrer type 

-question 
of 7 marks aud f"* .h;;;;;-ryp;

questions of2 marks each.

W+



UG SEMESTER-IV
qr the examinltions to be held in the

UMVERSITY OF JAMMU
Syllabus for FYUG program in

BOTAIIY (under CBCS as per NEp-2020)

CHARACTERISTICS AI\D SYSTEMATICS OF SEED PLAIITS

Course No. UMJBOT4OI
(MATORCOT._]RSE)

Max. Marks: 100 (Iheory-75, practical_2s)

Suggested readings:
1. Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age IDternational

Limited, New Delhi.
2. Davis, P.H. and Heywoo( V.H. 1963. principles of Angiosperm Taxonomy.

Oliver andBoyd, London.
3' Giffor( E.M. and Foster, A.S. l9gg. Morphorogy and Evolution of vascular plants.

W-H. Freeman and company, New york.
a. Jeffery, C. 1982. An Inaoduction to plant Taxonomy. Cambridge University

Press, London.
5. Jones, S.B. and Luchsinger, A.E. 19g6. plant Systematics. 2od Edn. Mc Graw Hill

BookCo., New york
6' Radford' A.E.1986. Fundamentals of plant Systematics. Harper and Row, New york.
7. Singh, G. 1999. plant Systematics: Theory and practice. oxford and IBH h/t.

Ltd., NewDelhi.
8. Spome, K.R. 1965. The Morphology of Gymnosperms. Hutchinson and

Co. Ltd.,London.
9. Stace, C.A. 1989. plant Taxonomy and Biosysternatics. 2"d Edn., Edward

Arnold,London.
10. Stewart, W.M. 19g3. paleobotany and &e Evolution of plants. Cambridge

University press, Cambridge.
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UNIVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTANY (under CBCS as per IrIEP-2020)
UG SEMESTER_TV

(For the examinations to be held in the vears Mav 2024.2025.20261

MYCOLOGY AND PLATIT PATIIOLOGY
(MAJORCOURSE)

Course No. UMJBOT4O2 Max. Marks: 100 (fheory-75, Practical-25)

Credits Contact Units Examination
Hours Duration (hours) Weightage Marks)

Theory 03
Practical 01

Objectives:

The course will impart knowledge and anderstanding on the structure, divercity,
reprodudion and life-cycle of fungi and fungi-like organisms. It will abo provide insight
into their pathogenic relafionships wilh the plants.

C our se I earaing outcom esi

The students will tnderstand the exterrt of diversity of laryi and fungi-lihe
organisms, anrl their mechsnisms of affecting plant and animal life in one or the olher
way. It will enable them to identify plant pathogens and their role in causing substantial
losses in yield of major crop plants. The students con atternpl to devise stategies fot their
control and managemenl

Unit-I: Mycology: Origin, growth and scope

1.1 lntroduction and history ofmycology.
1.2 Concepts of nomenclature and classification, fimgal biodiversity.
1.3 Reproduction and life cycles in fungi.
1.4 Importance ofmycology in agriculture, dairy and food spoilage.

Unit-II: Organization, classification and reproduction ln fungal organisms

2.1 lJltrastructure ofa frrngal cell; Hyphal types and aggregation; Nutritional types.
2.2 Characteristics of different groups of fungi and fungi like organisms up to generic level

(a) Myxomycota and (b) Eumycota- i) Masrigomycotina ii) Zygomycotina, iii)
Ascomycotina, iv) Basidiomycotina and v) Deuteromycotina.

2.3 Lichens: types and importance.

2.4 Homothallism and Heterothallism; Parasexuality in fungi.

45 Itolv l% 03 ls 60
v1% 3Y2 l0 t5
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UNTT/ERSITY OF JAMMU
Syllabus for FyUG program in

BOTAII-Y (under CBCS as per NEp-2020)

or the examinations to be held in the
MYCOLOGY AND PLANT PATHOLOGY

Course No. UIIJBOT402
(MAJORCOURSE)

Max. Marks: 100 (fheory-75, practical_2g

Unit-III: Plant patholory: Ilistory and development

3.1 Concepts ofplant diseases.
3'2 History and developments ia plant pathorogy, biotic and abiotic causes of plant

diseases-

3.3 Survival and dispersal of important plant pathogexos.
3.4 Role of enviroament and host nutrition on disease development.

Unit- Iv-: Disease development and defense strategies

4.1 Host parasite interactioq recognition concept and infection, symptomatology.4.2 Disease development - role of enrymes, toxins and growth 6ha;. -
4.3 Defense strategies - morphological and biochernical-@hytoalexins, pR proteins).4.4 Disease management strategies _ culhrral, chemical and biological concepts.

Unit- V: Practicals

5.1 Preparatioa of various culture media.
5.2 Various sterilization methods used in culturing.

: 
3 Preparation ofPDA petri-plates and slants; aeromycoflora studies oflab./open air.

5 4 Fungal diseases; symptomatorogy and causal organisms; host-parasite relationship and
diseases caused by fungi and fungal like organisms (Red Rot of suga."ane, Tikka
disease of groundnut, Rust ofwheat, Smut of maize, White Rust).

5 5 Macrofiugi: Indentification and morphological studies of Agaicas, Morchera,
Geopora, p eziza, po lp orus.

5.6 Study and identification of Crustose, Foliose and Fruticose lichens.

UG SEMESTER_IV

\L+



UNIVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTAIIY (under CBCS as per NEP-2020)
UG SEMESTER_IV

[For the examinations to be held in the years May 2024,2025,2026)

MYCOLOGY AIID PLANT PATHOLOGY
(MAIORCOURSE)

Course No. UMJBOT4O2

Note for paper setters

Max. Marks: 100 (Iheory-75, Practical-25)

End Semester University Examination (Total Marks: 60; syllabus to be covered;

r00%)

The question paper will have 2 sections. Section 'I' will be compulsory having four
questions of3 marla each and spread over the entire theory syllabus (one from each

uniti.e., Units I to ID. The questions will be short answer type having answers not
exceeding 50 to 70 words. Section 'II' will have eight long answer type questions,

two from each unit. Each question will be of 12 marks. The candidates will be
required to answer one question fiom each unit.

Mid Semester Assessment Test (fotal Marks: 15; syllabus to be covered: up to 50%)

Fifteen (15) marks for theory paper in a subject reserved for intemal assessment

shall have one long answer type question of 7 marks and four short ansvr'er type
questions of 2 mark each.

Suggested readings

1. Agrios GN. 2005. Plant Pathology. 5th Ed. Academic Press, New York.

2. Mehotra RS & Aggarwal A. 2003. Plant Pathology. 2nd Ed. Oxford & IBH, New Delhi.

3. Singh RS. 2002. Introduction to Principles of Plant Pathology. Oxford & IBH, New

Delhi.
4. Singh DP & Singh A. 2007. Disease and lnsect Resistance in Plants. Oxford & IBH, New

Delhi.
).

6.

7.

8.

Upadhyay RK & Mukherjee KG. 1997. Toxins in Plant Disease Development and

Evolving Biotechnology. Oxford & IBH, New Delhi. 69

Sharma PD, 2006. Plant Pathology. Narosa publishing house pvl Ltd. 22 Daryagatj,
Delhi.
Chaube HS, Pundhh VS, 2014. Crop diseases and their management. PHI leaming Pvt.

Ltd. Delhi - 110092.

Ainsworth GC, Sparrow FK & Susman HS. 1973. The Fungi - An Advanced Treatise.

Vol. IV (A & B). Academic Press, New York.
Alexopoulos CJ, Mims CW- & Blackwell M.2000. htroductory Mycology. 5th Ed. John

Wiley & Soas, New York.
9.
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UNIYERSITY OFJAMMU
Syllabus for FyUG program in

BOTANY (under CBCS as per IrtEp_2020)
UGSEMESTER-TV

(For the examinations to be held in the vears M
Myco,,ocy ArrD p.,Ar\rr pAri#a-

(MAJOR COURSE)

Course No. UMJBOT4O2 Max. Marks: 100 (Theory_75, practical_2S)

10. Singh RS. 1982. plant pathogens - The Fungi. Oxford & IBH, New Delhi.
1l' webster J. 1980. Introduction to Fungi. 2nd Ed. cambridge Univ. press, cambridge,

New York.
12' Dubey H.c. 2005. Introduction of fungi. 3rd edition, vikash publishing House, New

Delhi.
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I]NTVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTANY (under CBCS as per IrIEP-2020)
UG SEMESTER-IV

(For the examinations to be held in the years trlav 2024,2025.202A

Course No. UIIJBOT403

PLAIITANATOMY
(MAJORCOURSE)

Max. Marks: 100 (Theory-75, Practical-25)

Credits Contact Units Examination
Eours Duration (hours) Weightage (Marks)

Theory 03 45 I to MY, 03 15 60
Practicrl 01 30 V 1.% 3% 10 15

Objectives:
Seed bearing plqnts represefi the most advanced groaps of phnt kingdom"

Prop* knowledge o,bout the internal and erternal structures will help the students in
undentanding the architectaral desigas of cells, tissues and organs of all the par6 of
these plants.

C o ur se learning outcomes :
The students will be able to analyze the imporlance anil signiftcance of cellular

and suEcellular organizgtions of the tissues and organs. This will help them to
appreciate and tap these natutsl resources fot suslaind,ble use-

UMT-I: Basics of plant anatomy

1.1 Shoot pdmary structue, leaf, stem and their modifications.
1.2 Root system, structure, components, diversity and evolutionary significance.
1.3 Epidermal modifications in monocots and dicots (trichomes and stomata), their

structual organization and systematic value.
1.4 Leai origin, development and vascularisation.

IINIT-II: Plan! Structure and Organization.

2.1 Meristems: concept and types; structue and organization of RAM and SAM.
2.2 Anatomy of primary root and primary stem Ooth monocots and dicots).
2.3 Vascularisation of primary shoot in monocotyledons and dicotyledons, leaftraces and

leaf gaps; branch traces and branch gaps.
2.4 Intemal structwe of monocot and dicot leat concept of leaf senescence and abscission.

IJNIT-III: Primary and Secondary Structures

3.1 Vascular cambium: structure and derivatives.
3.2 Cork cambium: structure and derivatives; lenticels.
3.3 Structure of secondary xylem and secondary phloem.
3.4 Secondary gror*ttr - a general accormt; growth rings; heartlvood, sapwood.

24

'ry



UMVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTANY (under CBCS as per NEp-2020)

Course No. UMJBOT4O3

UNIT-IV: Fundamental tissues

UNIT-V: Practicals

PLAi\TANATOMY
(MA,IOR COTTRSE)

Max. Marks: 100 (Iheory-75, practical_2S)

4.1 Concepts ofcell polarity and cell differentiation.

13. P_hloem: classification, components, structure, diversiiy and function.4.4 Wood anatomy: grolvth.rin_g:t firnctional aspe"ts oi dendrochronology, methods of
wood quality parameters in lndia.

5.1

5.2

5.3

5.4

5.5
5.6

5.7

To study shoot and root tips with emphasis on cyto_histological zonation.
Anatomy ofprimary and secondary gowth in monocots aid dicots ,sing hand sections
and prepared slides.
Study ofstructure ofsecondary phloem and xylem.
Examination of Growth ringj in wood and *croscopic study of wood in T.S., T.L.S.,
and R.L.S.
Study of diversity in leafshape, size, thickress, surface properties.
study of intemal structure of leaf, structure and type oi ,to.utu and trichomes (using
epidermal peels of leaf).
Anatomy ofthe root; primary and secondary structure.

Note for paper setters

End Semester University Examination (fot l Marks: 60; syllabus to be covered:
100%)

The question paper will have 2 sections. Section 'I' will be compulsory having four
questions of 3 marks each and spread over the entire theory syllibus (one from'each
uliti.e- Units I to W). The questions will be short answer type having answers not
exceeding 50 to 70 words. section 'tr' w r have eight long answer ope questioDs,
two from each unit. Each question will be of 12 mark. The candidates will be
required to answer one question from each unit.

Mid Semester Assessment Test (Iotal Marks: 15; syllabus to be covered: up to 50yo)
Fifteen (15) marks for theory paper in a subject reserved for intemal assessment
shall lrave one long answer type question oi7 marks and four short answer O.pequestions of2 marks each.

UG SEMESTER-IV
or the examinations to be held in the



UNIYERSITY OF JAMMU
Syllabus for FyUG program in

BOTAITIY (under CBCS as per Ir[Ep_2020)
UG SEMESTER_IV

(For the examinations to be held in the vears Mav 2O24.2025- 2OZo,

PLANTANATOMY
(MAJORCOURSE)

Course No. IIMJBOT403 Max. Marks: 100 (Theory-75, practical-25)

Suggested Readings

1. Cu$er, E.G. 1969. Plant Anatomy: Experiment and Interpretation. part-I: Cells and
Tissues. Edward Amold, London

2. Cutter, E.G. 1970. Plant Anatomy: Experiment and Interpretation. part-Il: Organs.
Edward Amold London.

3. Esau, K. 1977. Anatomy of Seed Plants. 2'd Edn. John Wiley and Sons, Newyork.
4. Fahn, A. 1974. PlantAnatomy.2d Edn. pergamon press.

5. Kind, J. 1997. Reaching for the su::: How Plants work. Cambridge University press,

Cambridge, U.K.
6. Mauseth, J.D. 1988. Plant Aratomy. The Benjamin Cummings publishing Company,

Menio Park, Califomia, USA.
7. Crang, Richard. (2018). Plant Anatomy. Springer, Switzerland.
8- Dickison, W. C. (2014). Inregrative Plant Aaatomy. Academic press, Amsterdam.
9. Evert, et al. (2017). Esau's Plant Anatomy. 3rd ed. Wiley, USA.
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UNIVERSITY OF JAMMU
Syllabus for FIUG program in

BOTAIIY (under CBCS as per NEp-2020)

or the examinations to be held in the
ECOLOGY AND CONSERVATION BIOLOGY

Course No. IIIIJBOT404
(MAJORCOURSE)

Max. Marks: 100 (Iheory-75, practical-2S)

UG SEMESTER-IV

Credits Contact Units Examination

Practical

Objectives:

Unit-II: Population, community and niches

Plants are sessile on account of which thq) have to respond instantaneously to the
changing environmentar conditions in nature, The course co)tent hr r make the studenrs
understarul various mechanisms of their interactions with biotic and abiotic componenrs
of the ecoslstems. This witt make them realize the importance of plants to the ecosystem
and hence mankind

Cour s e L earning O ulco m es :
Knowledge gained by the students will enable them to utilize the phnts formulfifarious putposes in a sustainable manner. The students will qlso be able to

anderstand the niche requirements of plants and analyTe the possible threats to the planf
diversity, outcomes wiU hetp the stuttenrs a think antt devise'strategies for rheir effective
conservdtion.

Unit-I: Plants and Environment

Ahosphere- Stratification and gaseous composition; carbon and hydrorogical cycleand.theirsignificance, greenhouse gases and climate change- 
--

Soil structure, soil profiles and development; soil types in India.

!^11.-"-0.^,."f ::",qgy, 
ecosystem: struchfe, abiotii and biotic components, food chain,

Iooo web, ecologtcal pyramids and energy flow.
9o.-y"y ecology: Community characteristics, frequency, density cover, life
forms, biological specEum.

l.l

1.2

1.3

t.4

2.1

2.2
2.3
2.4

Population ecology, survivorship cuwes and life tables; ecoqpes and ecads.
Ecological succession: Concept, process and its types; ;[m; communities.
Ecotone and edge effect-concept and types.
Species distribution and ecological nichi: concepts and signifisan6s.
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UNIVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTAI\-Y (under CBCS as per NEP-2020)
UG SEMESTER-IV

(For the examinations to be held in the years May 2024,2025,2026)

ECOLOGY AIID CONSERVATION BIOLOGY
(MAJORCOTTRSE)

Course No. IIMJBOT4O4 Max. Marks: 100 (Theory-75, Practical-25)

Unit-III: Introductory concepts of Conservation Biolog5r

3.1 A briefhistory, concept and scope of conservation biology; ecological footprint
3,2 Guiding Principles and characteristics of Conservation Biology.
3.3 The species and Conservation; levels of Biodiversity (Genetic, intraspecific, ecosystem

and Biome).
3.4 Value of Biodiversity; challenges associated with its conservation; Conservation values

and ethics.

Unit-W: Concerns of Conservation Biology

4.1 Overview ofmass extinctions; Hot spots of exttrction; pattems of species vulnerability
4.2 Genetics and conservation; intrapopulation, interpopulation variation, the fitness

consequences of variation
4.3 Loss of genetic variation, management of genetic variation in natural populations, uses

of genetic information in conservation
4.4 Community level conservation, the role of keytone species , mutualisms, species

invasions and ecological restoration

Unit-Y: Practicals

5.1 To determine the minimrrrn requisite size of the quadrate for phytosociological
sfudies.

5,2 To determine the frequency, density, abundance, basal area and importance value
index of herbaceous and tree flora.

5.3 To determine the different life forms of the plant species of the grassland
ecosystem and prepare a biological spectnrm by comparing with Raunkaier's
normal spectrun

5.4 To study the various soil horizons for drawing the soil profile diagram.
5.5 To determine the bulk density, water holding capacity and porosity of forest and

grassland ecosystems.
5.6 To measure pH and dissolved oxygen in different water ecosystems.
5.7 Determination of seed viability of highly thteatened medicinal ptants by

tetrazolium chloride test.
5.8 Comparison of the seed morphology and viability of variously temperature

treated seeds for seed storage practice.
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UNIVERSITY OF JAMMU
Syllabus for trlfUG program in

BOTAITi-Y (under CBCS as per NEp-2020)

or the examinations to be held in the

ECOLOGY AIID CONSERVATION BIOLOGY

Course No. {iMJBOT404
(MAJORCOURSE)

Max. Marks: 100 (Iheory-75, practical_2S)

Rastogi Publicatioos,

Note for paper setters

End semester university Examination (Total Marks: 60; syllabus to be covered;
to0yo)

The question paper wilr have 2 sections. Section 'I' will be compursory having fourquestions of 3 marks each and spread over the entire theory syllabus (;;fr#";
uaiti.e-' Units I to rv). The questions will be short answer type having arswers notexceeding 50 to 70 words. Section .II' will have eight long"answer O;;;;;;,two from each unit- Each question will be of 12 mark.-The 

"-ali"t"i *ili tirequired to answer one question ftom each unit.

Mid Semester Assessment Test (Total Marks: 15; sy.abus to be covered: up to 50%)
Fifteen (15) marks for theory paper in a subject reserved for intemal assessmetrt
shall trave one long answer type question of 7 marks and f"* ,h;;;;; tjrp;questions of2 marks each.

SUGGESTED READING

1. Chapman, J.L. and Reiss, M.J. 2000. Ecology: principles and Applications. 2d
Edn., Cambridge University press 

, U.K.
2. Kebs, C.J. 1989_ Ecological Methodology. Harper and Row, New york" USA.3. Kormondy, E.J. 1996. Concepts of Ecology. prentice- Hall oflndia pvt. Ltd. New

Delhi.
4. Ludwist. J.A. and Reynolds, J.F. l9gE. Statistical Ecology. Wiley, New york.
5. Misra, R. 1988. Ecology Work Book. Oxford and IBH, New Delhi.6. Moore. P.W. and Chapman, S.B. 19g6. Methods ia plant Ecology. Blackwell

Scientifi c Publications.
7. Odum, E.P. 1983. Basic Ecology. Sarmders, philadephia.
8. Sharma, P. D. 2010. Ecology and Environment. L0rh Edn.

Merut. India.
9. Townsend C.R, Begon, M. and Harper, J.L, 200g. Essentials of Ecology. 3d

Edn. Blackwell publi5hirg. U.K
10. Underwood, A.J. 1977. Experiments in Ecology: Their logical desip and

interpretation using analysis of variance. Cambridge University press.
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UNTVERSITY OF JAMMU
Syllabus for FyUG program in

BOTAtrIY (under CBCS as per NEp-2020)
UGSEMESTER-IV

(For the examinlfi6ls to be beld in the vears Nlav 2024.2025- 20261

ECOLOGY AIID CONSERVATION BIOLOGY
(MAJOR COURSE)

Course No. LMJBOT4O4 Max. Marks: 100 (Theory-75, practical-2S)

I 1. APHA-Standard methods for the examination of water and waste water,
American Public Health Association, Washiagton.

12. Gary K. Meffe and C. Ronald Caroll. 1994. The Principles of Conservation
Biology. Sinauer Associates, Inc, Sunderland, Massachusetts.

13. Richard B. Primack. 2014. Essentials of Conservation Biology Hardcover . Oxford
University Press.

14. Richard B. Primack. 2016. An Introduction to Conservation Biology. Oxford
University Press.
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UNIVERSITY OF JAMMU
Syllabus for FyUG program in

BOTANY (under CBCS as per lrlEp-2020)

or the examinations to be held in the

Course No. UMIBOT4O5

EIIVIRONMENTAL BIOLOGY
(IvIINOR COURSE)

Max. Marks: 100 (Theory_75, practical_2g

UG SEMESTER-IV

Examination
Duration (hours) ffi

Plants arc sessile on accoant of which thqt have to rcspond instantaneoasly to the
changing environmentar conditions in nature The course co'ntent w r mahe the sudene
uaderstaad various mechanisms of rheir interadions with biortc and abiotic components
of the ecosystems. This witl make them realke the importa ce of plan* to the ecosystem
and hence mankind

Course Learning Outcomes:
Knowledge gained by the students will enable them to utitize the ptants formaltifaioas purposes in a sustainabre mannen The srudents wilr arso be able tounde$r,nd the nithe requirements of plants and anaryze the possibre thrcats ro the prant

divercit!' outcomes wiu herp the studen' ro think ,nd devise strategies for their effectfue
consemation.

Unit-I: Plants and Enyironment

Contact Units
Hours

Credits

03
0l

l.l

1.2

1.3

1.4

2.1

2.2
)7
2.4

Atmosphere- Stratification and gaseous composition; Carbon and hydrological rycleand.theirsignificance, g.,eenhouse gases and climate change. 
- -

^sorl 
struchre, soil profiles and development; soil types in India.

Concept of ecology, ecosystem: structure, abiotic and biotic components, food chain,food web, ecological pyramids and energy how
Commrmity ecology: Community ciaracteristics, frequency, dersity covet, lifeforrns, biological spectrum.

Unit-II: Population, community and niches

|:tlll,:: ecology, survivorship curves and life tables; ecotypes and ecads.tcologtcal succession: Concept, process and its types; climaxiommunities.
rcorone and edge elI-ect_concept and t)?es.
Species distribution and ecological ni"'h'", corcepts and sipificance.
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UNIVERSITY OF JAMMU
Syllabus for FYUG Program in

BOTAITIY (under CBCS as per NEP-2020)
UGSEMESTER_IY

fFor the examinations to be held in the Years Mav 2024,2025,2026)

ENVTRONMENTAL BIOLOGY
(MINORCOURSE)

Course No. UMIBOT4O5 Max. Marks: 100 (fheory-75, Practical-2S)

Unit-Itr: Introductory concepts of Conservation Biolory

3.1 A briefhistory, concept and scope of conservation biology; ecological footprint
3.2 Guiding Principles and charac0eristics of Conservation Biology.
3.3 The species and Conservation; levels of Biodivosity (Genetic, intraspecific' ecosystem

and Biome).
3.4 Value of Biodiversity; challenges associated with its conservation; Conservation values

and ethics.

Unit-[V: Concerns of Conservation Biology

4.1, Overview ofmass extinctions; Hot spots of extinction; pattems of species vulnerability

4.2 Genetics and conservation; intrapopulation, interpopulation variation, the fitness

consequences of variation
4-3 Loss of genetic variation, management of genetic variation in natural populations, uses

of genetic information in conservation
4.4 Community level conservation, the role of keytone species , mutualisms, species

invasions and ecological restoration

Unit-Y: Practicals

5.I To determine the minimum requisite size of the quadrate for phyosociological
studies.

5-2 To determine the frequency, density, abundance, basal area and importance value

index ofherbaceous and tree flora.
5.3 To detemine the different life forms of the plant species of the grassland

ecosystem and prepare a biological spectrum by comparing with Raunkaier's
normal spectrum.

5.4 To study the various soil horizons for drawing the soil profile diagram-

5.5 To determine the bulk density, water holding capacity and porosity of forest and

grassland ecosystems.
5.6 To measure pH and dissolved oxygen in different water ecosystems.

5.7 Determination of seed viability of highly threatened medicinal plants by
tetrazolium cbloride test.

5.8 Comparison of the seed morphology and viability of variously temperature

treated seeds for s€ed storage practice.



T'NIVERSITY OF JAMMU
Syllabus for FIUG Program in

BOTAI\-Y (under CBCS as per IrIEP-2020)
UGSEMESTER_IV

(For the examinations to be held in the years May 2024,2025,2026)

EI\IYIRONMENTAL BIOLO GY
(MTNORCOURSE)

Course No. UMIBOT4OS Max. Marks: 100 (Theory-75, Practical-25)

Note for paper setters

End Semester Univenity Examination Clotal Marks: 60; syllabus to be covereds

100%)

The question paper will have 2 sections. Section 'I' will be compulsory having four
questions of3 marks each and spread over the entire theory syllabus (one from each

unit i.e., Units I to IV). The questions will be short answer type having answers not
exceeding 50 to 70 words. Section 'II' will have eight long answer tj.pe questions,

two from each unit. Each question will be of 12 marks. The candidates will be
required to answer one question from each unit.

Mid Semester Assessment Test (Total Marks: 15; syllabus to be covered: up to 50%)

Fifteen (15) marks for theory paper in a subject resewed for internal assessment

shall have one long answer type question of 7 marks and four short answer q4re

questions of2 marks each.

SUGGESTED READING

l. Chapman, J.L. and Reiss, M.J. 2000. Ecology: Principles and Applications. 2od

Edn., Cambridge Uuivenity Press , U.K.
2. Kebs, C.J. 1989. Ecological Methodology. Harper and Row, New York, USA'

3. Kormondy, E.J. 1996. Concepts of Ecology. Prentice- Hall of India Pvt. Ltd. New

Delhi.

4. Ludwist. J.A. and Reynolds, J.F. 1988. Statistical Ecology. Wiley, New York.

5. Misra, R. 1988. Ecology Work Book. Oxford and IBH, New Delhi.

6. Moore. P.W. and Chapman, S.B. 1986. Methods in Plant Ecology. Blackwell

Scientifi c Publications.

7. Odum, E.P. 1983. Basic Ecology. Saunders, Philadephia.

8. Sharrna, P. D. 2010. Ecology and Environment. 106 Edn. Rastogi Publications,

Merut. India.

9. Townsen4 C.R, Begon, M. and Harper, J.L. 2008. Essentials of Ecology. 3d

Edn. Blackwell publishing. U.K
10. Underwood, A.J. 1977. Experiments in Ecology: Thek logical desigt and

hterpretation using analysis of variance. Cambridge University Press. 
0
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UNTVERSITY OF JAMMU
Syllabus for FIUG Program in

BOTANY (under CBCS as per IIIEP-2020)
UG SEMESTER_TV

(for tne exarninatio"r t U

ENVIROI\IMENTAL BIOLOGY
(MTNORCOURSE)

Course No. IIMIBOT405 Max. Marks: 100 (Theory-75, Practical-25)

1 l. APHA-Standard methods for the examination of water and waste water,
American Public Health Association, Washington.

12. Gary K. Meffe and C. Ronald Caroll. 1994. The Principles of Conservation
Biology. Sinauer Associaies, Inc, Sunderland, Massachusetts-

13. Richard B. Primack. 2014. Essentials of Conservation Biology Hardcover . Oxford
University Press.

14. Richard B. Primack. 2016. An lotroduction to Conservation Biology. Oxford
University Press.
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