RTM NAGPUR UNIVERSITY, NAGPUR
Semester Pattern Syllabus with §leill Development

For 13, S5c. Botany

¢ B. Sc. SEMESTER- 1 2020-21komwandsg
PADNER-1 : Viruses, Prokaryotes, Algae and Biofertilizers
PAIMER-I : Fungi, Plant-Pathology, Lichen, Bryophyta and Mushroom Cultivation

1. Sc. SEMESTER-1] 26020~ 284onWaid g
PAPER-] : Palacobotany, Pleridophytes, Gymnosperms an d Soil Analysis
PAPER-II : Marphology of Angiosperms and Floriculture

B.Sc. SEMESTER-1Il 2021~ 2924 cwEadg

" P e e aws e waw peemewssas 4 #j) LB

PAIER-I i Angiosperm Systematics, Embryology and Indoor Gardening
" PAPER-II - Angiosperm Anatomy and Horticulture

D B.Sc. SEMESTER-IV ~ 2021-22 4 Oeads
IPAPER-I : - Cell Biology, Plant Breeding, Evolution and Seed Technology
PAPER-II : Genetics, Molecular Biology and Plant Nursery

: B.Sc. SEMESTER-V =~ 2022-22 & onwats
PAPER-I : Plant Physiology, Mineral Nutrition and Hydroponics

" PAPER-II Plant Ecology and Organic Farming

B.Sc.SEMESTERVI ~ 2023-2% & Onwnds
I'"APER-] - Biochemistry, Biotechnology and Herbal Technology
I"APER-II : Phytogeography, Utilization of plants, Techniques and Pharmacognosy
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g o 13 5¢. SEMESTER- |
S L PAPEI-L

(Viruses 'i‘rl:"m"'yﬁh:s; Alpae and l!.inl:-ril‘u'r.m-.-.-'l

Unit-1: Virus and l‘l'l:n'.::l.l':,fulcﬁ:

characterist s, U clruclure of TMV,

1. Viruses: Nature ol viruses [N“"'lwmﬂ and living,
anee of viruses.

Structure and nmllimiuulimlw‘i'*l‘-d bacteriophage, s i
roperties grructure and Reproduction.

pristics, Ultrastructure of hacterlal cell, Itr-n_.,-mlu-::uon (Binary
plar (weith peference L0 their role

2. Mycoplasma: v
Bacteria: General charact
Fission and Eunjugmiun], Economic importance of hacte

'lu_e"n.gricu'll.ure and industry):

Unit-1l: Cymmhacmﬂn and Algac:

1. E}';I'Ilub:l_t:’ml'ii!.‘. Cell ultrastructu:'c, Srructure ol hsteroeyst, spruciure and Hunrmluctiqu
in Nostoc, Economic importance of {Iyauanta;1c§c|~i;1_

2. Algae: General ::h:uractcﬂsth:s. Classification (Fritsch, 1964), peanomic jmportance of

Algae.

Unit-111: Alga¢:

Life cycles in Algae: Chard, Vaucheria, [ctocapus and Batrachosperniit

(init-1V: Skill pevelopment: Biofertilizers:

1. Biofertilizers: Definition, s€OPE and importanee
2. Various microhes nsed as I].iul'vr'.il s
1. {',mnmr.-rci-.ﬂ prn:lu-.'tinn ol Iiiut'urli'lizcrs: JHyisaliea, Azotohocton, s [I'!m.«‘.p'l'-mr:

Solubilizing Bacteria, ¢4 Racillus puf_}uny.m] anud Azolla.

List of practical: Paper-l

I Study of viruses from mmh-h;fp'rmtiug;rnph:‘- (TMV and T4 h.u-l.a.-.rin;:h.".f',l.-].
2. Gram staining al Bacteria, lL111-;1-511'L|c1uul'L- ol bacterinphapt from TEM |:‘|mlu1::'uphs.
4. Study of Cyanobacteria: Nostoe

4. Study ol yepelative auld rolu'ﬂd'-l

LT
L Study of Alpal peners: (her. raueherids
wan ol Rhizobiunt. Azptabueten,

6. Tdentitication and characterizat!
o
gr _l_\{'\ '

v Q,’a{q?\}#’ ¢ syt & ;

clive clruiures i Nosten
JSetocan s and Hrr!i':IE'FH]'.'.‘[HH'H'IIHII.
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. Sc. SEMESTER- 1
I'APER-1
(Fungi, Plant Pathology, Lichens, Bryophyta and Mushroom Caltivation)

Unit-1: Fungi:

e P — . . . ) e 10 - P
1. Funpi: General characteristics, Classification (Alexopoulos, 1996), Economic importance,

2. Life history of Albugo, Mucor, Puccinia and Cercospora.
Unit-11: Plant Pathology amd Lichens:

1. Plant-Pathology: Host, Pathogen, Symptoms, Causes and control of diseases: Leaf curl of
Papaya, Citrus canker and red rot of Suparcane
2. Lichens: Introduction, Types, Reproduction and Economic importance,

Unit-11T: Bryophyta:

1. Bryophyta: General Characteristics, Classification (Proskauer, 1957), Economic
importance.
2. Life history of Marchantia, Anthoceros and Funaria.

Unit-1V: Skill Development: Mushroom Cultivation:

I. Introduction: Nutritional and medicindl value of edible mushroom; Poisonous
mushroom. Edible mushroom: Valvariella volvacea, Plerotuscitrino pileatus, Agaricus
bisporus. ~ i :

2. Technology of Mushreom cultivation: Infrastructure: Mushroom unit (Thatched
house); Tools: Polythene hags, vessels, inoculation hook, inoculation loop, low cost stove,
sivves, culture rack, water sprayer, tray, medivm,

4. Techniques: Substrate, preparation of medium and spawn, sterilization, multiplication,
bed preparation (Paddy-straw, sugarcane trash, banana leaves)

Note: 1. Developmental stages are not expected
2. Short excursion tour/visit to biofertilizer laboratory or Mushroom
cultivation center is expected

List of practical: Paper-I1:

I Study of Fungal genera: Athugo, Mucor, Puccinie, Cercoxporg

2 Study of Lichen: Thallus stracture, Types of lichens,

A PRt pathology: Leat curl of [apay., Red robobSugareane, Citrus canker

1 Sty of Bryophytes: Morchantia, Anthaceros, Funarig,

. To sty ditberent insn el ool st T8 eshivoom coultivation. sf}r,,--;r_ /

B Tocstidy st e ol PCpLIE o ol spRnvn . ) i

d T "Il’fi_"-' e el ol tsdipennn [a=ed= _'\:'-l \:1
it B f " =
i .-'/
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BOTANY PRACTICAL EXAMINATION
. Sc,
SEMESTER-
TIME: FIVE HOURS MAX. MARKS:30
Q. 1:  Gram stain the given bacterial strain o ). Cyamobactertal material (A) and
identify giving reasons. ‘ 04 M
Q.2:  Identify the given Algal material (B) prepqy temporary mount and write identifying
characters. 04 M
C Q.3 Identify the given Fungal materiy) (C). Prepare tomporary mount and write
identifving characters. 04 M
Q.4: Identify the given Bryophytic material (n), prepar temporary mount and write
identifving characters. 04 M
Q.5: Spotting: 06 M
(E) Virus/Bacteria  (F) ﬂ"'l!Eﬂﬂﬂ?ungimrynphylv (G) Plant pathology
(H) Lichen (1) Biofertilizers (1) Mushroom cultivation
Q.6:  Viva-voce. 03 M
Q.7:  Practical Record and Excursion repor, 05 M

Supgrested veadi ngs: B 5c. Semoster |

Alexopoulos, C. |. and G, W. Min & M. Blackwell, Introductory Mycology, GBS distributors &
" publishers, Delhi. :
“ Alexopoulos, C]. (1962): Introductory Mycology, John Wiley Eastern v, Lud,
Alexopoulos, CJ. and Mims C.W, (1979): Introductory Mycolopy 3rd Fdition, John Wiley and
Sans, Inc. Wiley, New York.
Anecja, KR. (1993): Experimental in Microbiology, Plant Pathology & Tissue Culture, Wiswa
Prakashan, New Delhi, :
larnett, LH. (1968): Fundamentals of Mycology. The Enplish Lanpuape Book Society and
Edward Arnold Publication, Limited, _
Bold, H. C.and M. ). Wynne [1978]: Introduction of Apaes Stracture aned Reproduction
(Prentice Hall OF India, Pyt Ltd)
Bold, ILC. C. | Alexopoulos and T Delevoryas [ 1980]: Morpholopy of Mants and Fungi (Harper
and Row Publishers, N.Y.)
Cavers, F(1910): The interrelationship of Bryophyta -1V New Phytologist.
Cavers F(1911): The mnterrelationship of Bryophyta VI-IX. New Mytologist.
Chaopra, G Land D | Yaday [1980]: A text Book of Bryophyta (Arvibant Press)
" Chanthan, N, M., Gajre, N ¢ and Prajapati, V. P (2013), Scientilic Cultivation of Mushroom,
Bonech Boaks,
Dube, 1. €. [ 1990)] Introduction to Fyngi (Vikas Publishing Houwse Pyt Lid, Delhi)
Dubue, RECana , Maheshwar ( I'}*J‘J,J' Alext Bool ol micralnolopy, 5.Cland & Co. Ld.
Dubie, RCand 1, Maheshwari {?[Il][l]‘. practical Microbiology -5.Chand & Co. Ll
1.}uhll"r. RoCand g Maheshwari 1'“]”{]". Text Book of Microbiolopgy (5. Chand & Co)
Ligins. 11.0.w Al Allsop (1970)y. Che Filamentous Fungio Vol L Industrial Mycology
(iodetori. i g Hlml.wmj_||i:.r.l by Fungi) Edso L Smith and DR Berry  Edward
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Emmoens, C. W., C. H. Bin ford, J.P. Utz and Know Chung [1=]'??]: Medical Mycology, Lea and
Febigo, Philadelphia.

Ganpuly and Kar: College Botany, Vol Il (New Central Book Agency. Calcutta)

Kumar 1.1, (1988): Introductory Ihycology. Alfiliated East-Wesl Press Ltd. New Delhi

Kumar, 1. D. and 11 N Singh (1982): A text Rook of Algac (Affiliate lEast - West Press, Pvt. Ltd,
New Delhi)

Mehrotra, R. S, and Aneja, K. R (1990): An Introduction
Mehrotra, RS, and K. R Aneja (1998]): An Introduction to

(o Mycology (Wiley Estern Ltd.)
Mycology, New Age Intermediate

I"ress.

Morris 1 (1986): Introduction to the Mpae. Cambridge University Press, UK

Pacihar N. S. (1976): An introduction o Embryophyta, pryophyta (Central Book House,
Allahabad)

'Papihar, N. S [1997): The Biolopy and Morphology of pryophytes (Central Book Depot,
Alahabad)

Pelzer, M. Jr.Cahn, ECS. and N.RKrieg (1993): Microbiology. Tata McGraw Il_ill_,
Prempuri [1980]: Bryophyta (Atma Ram & Sons Delhi) '
Prescott et al [1999]: Microbiology 3"red (Wm C Brown Fuly) bi :
Ram Udar [1970]: An introduction to Bryophyta (Shashidhar Malviya Prakashan, Lucknow)
Rai M. K. (2006), Handbook of Microbial Biofertlizers, Food Product Press, An Imprints of the
1aworth Press, Inc. New York. ; ;
Reynolds €S (1984): The ecology of phytoplankton, Cambridge Univ Press
teddy Shankara, R. (2012), Biofertelizer Technology, Akhand publishing House
Round FE (1986): The Biology of Algac. Cambridge University Press, UK
schlegel, H.G. (1996): Ceneral Microbiology, 7th Edition, Cambridpe University Press.
Sharma A. K. (2007) Biofertilizers for sustainable Agriculture Agrobios(India) Jodhpur
Sharma, 0.P.(1992): Text Book Of Thallophytes (McGraw Hill Publishing Co.).:..
Sharma, P. D. [1991]: The Fungi (Rastogi & Co.Meerut). .- goommand s
'gharma, P.D. [1993]: Microbiology and plant pathology ( Rastogi Co). 1.,
Sharma, S. G. (2005), Mushroom: Cultivation and Uses, Agrobios [lmiiaj
Smith G. M. (1955): Cryptogamic Botany-vol. 2 B_ryqﬂhyyu‘and 1‘téri:lqp}11yt§1 (McGraw Hill
Rnok Campany, New York) o R i AR O e -
Smith, G. M. [1971]: Cryptogamic Botany, Vol. | Algae and Fungi (TMH) -
Smith,G.M.[1971]: Cryptogamic Botany, vol. Il Bryophytes and pteridophytes (THM)
Smith, K. M. [1992]: Plant Viruses 6th Ed (university Book Stall,New Delhi) . oo
sporne, K. R.1]: The Morpholopy of Bryaphytes (Hlutchinson University, London]..
Sullia, 5. B, 11998]: General Microhiology (Oxlord BA1ET L) _ o SN
Sunder Rajan, 5. (2001): Tools and Technigues ol Microbiology, Anmol Mubl. New Delhi.
Tortora, G. E. B. R Funke, C. L Case U [1997): Microbiology, An Introduction, G'r'Ed (Addison
Nestley Logman,Inc. % .
Vashishtha, B. R [1992): Bryophyta (5. Chand & Co. New Delhi)
Vasishtha, B. R.[1990]: Algae (8. Chand & Co. New Delhi)

Vasishtha, 1 R{1990] : Fungi (5. Chand and Co. New Dhelhi)
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B. Sc. SEMESTER-11
PAPER-|

(Palacobotany, prervidophytes, Gymnosperms and Soll analysis)

Unit-1: Palacobotany:

1. Palacobotany: Definition; I

= g = | . . ' cix
yssil and | seudo-fogsil, Importance of fossils.

2. Typesal lossils: (‘.ur11["”155iu"_' llnlll-l'lmll]l]' Cast-Mold, Petrification and Amber,
3. Geological time scale: Definition, Qutline and brief accaunt of ras,
1. Fossil leaf: Glossopteris, Fructification: Scuguy,

Unit-I1: Pteridophytes:

1
¥
s
-
I ]

. Pteridophyta: General characteristics, Classification (Smith, 1952).

Fossil Pteridophyte: Rhynia
Life history of: Selaginaella and Equisetum,

4. Heterospory and seed habit.

5.

Brief account of types of steles

Unit-11I: Gymnosperms:

1.

.8
3.

Gymnosperms: General characteristics, Classification (Steward, 1982), Economic
Importance

Fossil Gymnosperms: Cycadeoidea flower

Life eycle of: Cycas and Pinus.

Unit-1V: Skill Development: Soil analysis:

1.
2.

Soil:Types of soil, method of collection of soil samples,
Physical properties of soil: Soil texture, svil colour, Water Holding Capacity (WHC),

Water Rising Capacity (WRC), Bulk Density (B1) and Porosivy (1),

Chemical properties of soil: pH, Carbonates as CaC0, Avallable Nitrogen, Availahle
Phosphorous, Available Potassium.

List of Practical: Paper-I:

R

Lae

-

oy |

Fossils: Types (Compression, Impression, Cast-Mold, Petritaction); Glossopteris, Rhynia,
Lycadeoidea.

study of Pteridophytes: Selaginaelfa and Equisctum.

Study of Gym nosperms: Cycas aned Pinus

Types of soil

Fo study Physical propertics of soil samples

ostudy Chemical propertios of soif samples g]w’""‘:
oF W 41 '\ 2
¥ .
flqit! ‘}L,w-! b \ / ;
s ‘ ! "\ {I"' A= - " )
. ) v .TMJ{L‘ J, : '
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PAPER-II
(Morphology of Angiosperms and Floriculture)

Unit-I: Vegetative Morphology:
1. Root: Tap root and adventitious root, modification of root for storage and respiration
2. Stem: Shape, surface, and nature, Branching (Monopodial and Sympaodial), Modification of

stem (Runner, Rhizome, Tuber, Bulb)

3 Leaf: Typical leaf, Types (Simple and Compound), Types of phyllotaxy, Venation,
Modification of leaf (Tendril, Phyllode)

Unit-11: Reproductive Morphology:

1.

2
3.

1.

Inflorescence: Definition, Racemose, Cymose and Special types
Flower:Definition, Structure of Typical flower, Variation in thalamus (Androphore,

Gyvnophore and Gynandrophore)

Calyx and Corolla: Cohesion, Forms of corolla and Aestivation.
Androeciun: Parts, Cohesion, Adhesion and Fixation.

Unit-111: Carpel and Fruit:

1.
L.

Gynoecium: Parts, Cohesion, Adhesion and Placentation.
Fruit: Definition, Pericarp, Types of fruits: Simple (Dehiscent, Schizocarpic, Dry
Indehiscent, Fleshy Indehiscent); Aggregate (Etaerio) fruits, Composite Fruits

(Sorosis and Syconus).

Unit-1V: Skill Development: Floriculture:

Il
2.

Floriculture: Definition, commercial aspects.

Methods of cultivation of: Important cit llowers such as Carnation, Asters, Gerbera,
Dahlia, Maripold with reference to soil type, sowing pattern, weather condition,
irrigation regime, fertilizers and harvesting,

Diseases and control measures.

List of practical: Paper-II:

.
2.
1

oA

{i,

Study of different root medifications

Study of nature of branching and modification of stem

Study of leal: Types (Simple & Compound], Phyllotaxy, Venation and Modilications.
Inflorescence: Types mentioned in theory.

Flower: Parts, calyx, corolla, androccium, gynoecium, variation in thalamus,

Fruits: Study of different types of fruits

ldentification and commercial aspect af cut flowers mentioned in theory.

Note: 1, Developmental stages are not expected

L Shortexcursion tour/visit Lo soil testing Laboratory or Polyhouse is
cxpected 81,\,, Y
!
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BOTANY PRACTICAL kX ApinaT1oN |
. 5¢, i
SEMESTER.I; .'
TIME: FIVE HOURS MAX. MARKS: 30

0. 1:  ldentify the given Pteridophytic mateyiy) (A). Prepare temporary mount and write

identifying characters. _ 04 M
Q. 2:  Identify the given Gymnaospermic matepiy) (1). Mrepare lemporary mount and wri te
‘ identifying characters. ) 04 M [
(.31 To study the physical or chemical Properties(any twao) of plven soil sample (C)
: _ 03M !
Q.4: Describe the given leaf material (D), 03 M E
Q.5:  Deseribe the given flower (E). 03 M i
Q.6:  Spotting: 05 M
(F) Palacobotany (G) Pteridophyta (1) Gymnosperm !
(1) Fruit (1) Floriculture ?
Q. 7: Viva-vace. 03 M :
Q. 8: Practical Record and Excursion report. i 0s M

Suggested Readings: B. Sc. Serester-I1 ) _

* Agashe, S. N. (1995): Palaeobatany, Plants of the past, their evalution, palaco-environment and
application in exploration of fussil fuels. Oxford & 1B publishing company-New Delhi.

Arnold, CA. (1947): Introduction to Palaecabotany, Mc-Graw |1]] ook Co. Inc., New York and !
London. ;
Beck, CB.(1976): Current status of the Progymnospermosida, Review of Palaeobotany and |
Palynology : |
Bhatnagar, S, P, and Mot A (1996): Gymunosperms, New Ape International Limited, New

elh
Wierharst, D.W, 1971 Morphology of Vaseular Plants, Macmillon & Co, N. R, 4
Biswas, 1. D, and Mukherjee, 5. K. (2017), Text Book of Soi Seience, Tata McGraw Hill

Education, New Delhi {India)

Baold, 11.c.. ¢ | Alexapaulos and T |]{‘J[‘U{}I'}MS [980]: Morphology of Mants and Fungi (Harper
and Row Publishers, N.Y.)

Chandras. and sy range, KR(1979): jevision of the lihin - species  of Glossopteris, !
Monograph, Bivhal Sahni Institute of I’.‘ihu-ulml:lrl}’- |
Aawis, 111 anad Heywood v, 11 (1963): Principals of Angiosperm Taxonomy. Oliver and Boydd
L::mhm.

Das, b, K, (2015), Introductory Soi) Stience Kalyani 'ublishers, Lukhoow (India)

f:h'H 1%, (£0124): Floricultyre g lhnee, I{;||y,|;1i I"ubl., New Dedln,

angzuly an Ky, FCollege Hatany, Val | [(New Contral Book Apeney, Caleutia)

H.u'1|1|.mn e Kester i, Daviees l-"r'.m:J Civtiewe I { L) M ['r;||1.1]1.1li<:||- E:g-||11.'|'|:-h-!-: Jiel
n,. . . )

P'raclices |'|4'|111:|-IL|I| Tesdia gl

Kubwtzky | (g i,

Lmlies Al gggrera 0 vasoubar plants Pteridophytes il
ymannspers, ST Vg, New Yoo ' /l
Fym % .
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* Majumdar, S. P. and Singh, R. A. (2000), Analysis of soil: Physical and Chemical properties,
Aprobios (India), Jodhapur
Meyen, SV.(1987): Fundamentals of Palacobotany Chapman and Hill, London, New York.
Nair, PEK, (1970): Pollen morphology of Angiosperms, Scholar Publ. House, Lucknow,
Parihar,N.S(1995): Essentials of Palacobota ny. Central Dool -Allahalud.
Parihar NS. (1977): The biology and morphology of the Pteridophytes (Central Book Depot,
Allahabad), :
Pichi-Sermolli REG (1959): Pteridophyta in vistas in botany, WB Turrill, ed. (Pergamon Press,
London) pp421-493.
Prasad, K.N. (1999): An introduction to Palaeubolany, APH Pub.
tindhawa GS and Mukhopadhyay A, (2004): Floviculture in India. Allied Publishers put.
Limited.
Randhwa G. 5. and Mukhopadhyay A (1986): Floriculture in India. Allied Publ,, New Delhi.

' Rashid A. (1982): (4th edn) An introduction (o preridophyta (Vikas Publ House Pyt l.td.)
Rashid, A. [1989]: An Introduction to Pteridophyta Vikas Publishing House, Pvt. Ltd, New

Delhi .
Rowley, .R. (1967): Fibrils, microtubules and lamellae in Pollen grains. Rev. Palaeobotany.
Palynol 3:213-226, - & e '

S Prasad, 5.V, Ramesh, A, Jat, | R. and Patidar, C. P. (2016), Sail Srience, New Vishal
I'ublication, . _

sharma 0.P (1996): Textbook of Pteridophyta (Mac Millan India Ltd, New Delhi)

Sharma, 0. P. [1990]: Text Book of Pteridophya (Mcmillan India Ltd.)

Siddiqui, KA. (2002): Elements of Palaeobotany, Kitab Mahal, Allahabad.

Singh, 1. (1978): Embryology of Gymnosperms, Encyclopedia of Plant Anatomy X, Gebryder,
Hortragear, Berlin, g . T '

smith G. M. (1955): Cryptogamic Botany-vol. 2 Bryophyta and Pteridophyta (McGraw Hill
Hook Company, New York) . :

smith, G M. [1971]: Cryptogamic Botany, vol. 11, Bryophytes and Pteridophytes (THM)
Spicer, RA. & Thomas, B.A. (1986): Systematic and taxonomic approaches in Palaeobotany.
hystematic Association Special Volume, ;

Sperne KR, (1962): The morphology of pteridophiyta (Hutchinson Uniy. Library, London)
Sporne, Ko R (1965): The Morphology of Gymnosperms. Hutchinson University Library
P'ress, London. . i #iy 5 fyray

Mol WoNL (1939): Apogamy, Apospory and Parthenogenesis in the Preridophyta, Bot. rev, 5,
144451, -

stewart, Wo N and G2 W Rathwell (199°73): Paleobotany and the Evolution of Plants, 2"d Edn.
Cambridige University Press,

Swairap Vishnu, (2003): Garden Flowers. Mational Book I'rust

Vashishtha, B. R [1992): Gymnosperm (8. Chand & Co. New Delhi)

Vashishtha, B, R [1992]: Previdophyta (S, Chand & Co. New Delhi)
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1. 5c. SEMESTER-1I
PAT'ER-T

Angiosperm gystematics, Embryology and Indoor Gardening)
(Anglos b

Unit-1: Systemic botany:

¥

P

¥

i s (Benettitalean theory)
i sfOsperns (e ! :
{?l "‘t“ i m:t' “-1-]111.5; Flower (Sahanianthus); Fruit (Enlgmaocarpon)
l-um‘xl ts.m;:-l'-l‘*.lr,;muumy; Floras, Herbarvinm, Keys ( Imtended and Bracketed)
mwnﬂh&l Nomenclature Principles (Ranlcamd taxon, Prinelple of priority)
F il i 3 _ I I - l N
::;n 1111::1 trends in taxonomy: Cytotaxonomy Karyotype), I"hytochemistry (Protein:
1;'". l: g - sl
and Flavenoids)

Unit-11: Angiospern: Classification and Families:

o [ & ey ith merits -
systems of Classification: Benthem and Hooker; Engler and Prantl (along wi

smerits : 5 , )
i:udLy nl’}hmilies: Dicot: Malvaceae, Brassicaccae, Papllfonaccac, Asteraceae,

Asclepiadaceae; Monocot: Poaceae.

Unit-111: Embryology:

1
2.

"3

I

4.

Pollination: Types and Significance. . P .
Anther: T. S. Anther Microsporogenesis, Structure of pollen prain, Development of male
gametuphyle. . - 1

Bvu!c- ‘%I‘y:;us of ovule, Structure of anatropous ovule, Mepasporopgeneis, Development of

_female gametophyte (Polygonum type) .

Fertilization: Double fertilization and triple fusion, Endosper and its types, Structure
of Dicot embryo (Onagrad) and Monocot embryo.

Unit-1V: Skill Development:Landscaping and Indoor pardening

Landscaping: Definition, scope of landscaping (Landscaping at offices, industrial
SRt T S arks)
sremises, educational institutes and pat } i cantinors: Factors
indnur gardening: Bricl account of plices ol house plants, pots and containers; It.lt.mr 3
* 3 s S T H sivtilali gatering,
required for growing house plants (Temperature, light, humidity, ventilation, wi .
soil, feeding, potling) . T :
Popular house lllu:u-;- Foliage Plants: Colcus blume, Hegonia sp,Ferns: Adiantum sp.,
F . e H ) . < B " orstericora-
f'.'L';J'H:'ﬂJ'r'IrJr-.‘; sp., Palims: f.‘.fu}-',s'ﬂ'!.i-m—"-'“rﬂ.“x diteseens- .ﬂ_r U::.I t(!l;i‘!ljl'l, -I:I:j‘lfﬁ”i::{: \f;;
Koenti |hi|l‘rh I"IHWL‘I'iIl;.;|J|iml: mrf.frm'i'mn 5, Begonia s Grehinddss .,
Dendrolivm sp.

List of practical: Paper-1

1.
)
h
1.
%
i
T

Study of fossil Angiospermy from spec IIIL'I1HJFH|I:I|I.'5i i

1 i e wry syllabius,

Study of dicot and manoeay omilies nu'nluﬂl“-_l ||‘|.l.| o 3.1{'; R
i - l,_ II‘ s i : i

To calenlate percent perpipation o pollen gran i I

. i i -

Study ol structure ol Atthey ol I""]""L” piranin & A
Study ol dillorent s of opvenle arl Bt preparation ;
Sty ol dieat aoud Mg ) guliryos R s

Study o diflerent POpulay o plants

gl
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B. Sc. SEMESTER-11I
PAPER-1I
(Angiosperm Anatomy and Horticultu re)

Huit-I: Anatomy:

UInit-

1
| I
i)
i
L}
o}
I
ol |

o

P Unlt-

l.
"¥

AE

-

[Init-

!

Tissue: Definition, Characteristics of Meristematic tissue; Classification of meristems
(hased on origin and position).
Simple Permanent Tissue and th
Sclerenchyma

Complex Permanent Tissue and their functions: Xylem and Phloem

Apical meristem of root and shoot: Apical cell theory, Histogen theory, Tunica-Corpus
theory, Newman's theory

Cambium: Structure, Types and functions.

cir functions: Parenchyma, Collenchyma, and

1: Primary and secondary Growth in stem and rool:
Types of vascular bundles: Radial, Conjoint, Concentric.
Normal Primary structure of root: Dicot (Sunflower) and Monocot (Maize)
Normal Primary structure of stem: Dicot (Sunflower) and Monocot (Maize)
Normal secondary growth in dicot stem: Sunflower
Anomalous Secondary growth in: Dicot stem (Bignonia) and Monocot stem (Dracaena)

11: Periderm, growth rings, Sap-heartwood, leaf anatomy:
Growth rings: Spring wood and winter woaod
Sap wood, Heart wood, Tyloses
Periderm: Composition, functions and Structures associated with periderm ( Lenticel,
Bark, Commercial cork)
Anatomy of leaf: Dicot (Nerium) and Monocot (Maize)
Senescence and Abscission. .

IV: Skill Development: Horticulture

[orticulture: Definition and scope; importance of horticulture, water requirement and
irripation, nutrient management.

Methods of propagation of lollowing horticultural crops (propagation by seeds,
vepelative propagation, propagation through specialized organs): Rose, Chrysanthemum,
('rotons, Mango, Citrus, Guava, Lifium,

Technigue of Bonsai preparation.

Listof Practical: Paper-Il:

L.
L.
1.

T

N

Study of simple and complex tissue [rom permanent micro-preparation.

Study of different types of vascular bundles.

Study of internal structure of dicot and imonocot roots with the help of temporary micro-
preparation.

Anatomy of dicot and monocot stem with the help ol temporary or double stained
pertanent micro-preparation. .
Anatonty of normal and anomalous secondaty &
stamed permanent micro-preparation.

Sty of interal struc ure of dlicot (Neritm) and monocot leal (Maize) with the help ol

rowth in stem with the help of double

lemporary micra-prepuarat o,
Sty of varions horticaltural crops mentioned e syllabus,

o
T A

es L Developmental stapes are nol expueted '

2 Short excursi - i expected \
Xeursion tour is expecte . ki \ W ,

]I “ v .i. [} .,”
" .‘)-},'}r!h# i y ‘j

Scanned by CamScanner



BOTANY PRACTICAL EXAMINATION
B. Se.
Slihili.‘i'l'lflt-lll

TIME: FIVE HOURS MAX. MARKS: 30
|
Q. 1: Deseribe in rechnical [angUARe the given Aplospermie material (A). Classify and :
identify the family giving reasens. 05 M :
Q. 2: Calculate pereent germination "“1.“""'" Eraing In glven manerial (B). 03 M :
Q. 3: Prepare lemporary mount of the given root/leaf ey lal(C) and identify giving |
diagnostic characters. 04M I
Q. 4: Prepare double stained perma nentmount of the given stem material (D). Identify i
piving diagnostic characters. . _ 05 M |
Q. 5: Spotting; - 05 M h
(E) Fossil angiosperms (F) Embryology (G) Tissue P
(1) Popular house plant (1) Hortleulural pla nt i
|
Q. 6: Viva-voce. 03 M J
Q. 7: Practical Record and Excursion report. 0s M '
................. i
" £ II
Suggested Readings: Semester-111 _ o [|‘|
Agarwal, V. Kr., and Bhargava P. (2017), Home Gardening, 'ustak Mahal, Allahabad (India) :]!
Baker, H.G. (1954): Aperture membranes in Studics of Pollen Morphology and Taxonomy. New |
Phytologist, 54(3), 8. ) ; i
* Bhojwani, S. S, and Bhatnagar, 5. P. (2000): The Embryolopy of Angiosperms, Vikas Publishing - |
House, Delhi. o g 3 .
Chadha, K. L. (2001]), liandbook of Horticulture, Indian Councll of Agricultural Research, New
Delhi [India)
Cutter, E. G, (1971): Plant Anatomy: Experiment and Interpretation. Part 11 Organs. Edward
Arnaold, London.
Devis, P and Heywood, V. 1L (1973): Principles ol angiosperms tasonomy. Robert E. Kreiper
Puly Co New York,
Dutla, S, €. (1989]): Systemalic Botimy, Wiley Eastern Co. j

Erdiman, G [1966]): Pollen morphology and plant tixonomy angiosperms Hafner. New York.

Erdtman, G. (1945): Pollen Morphology and Plant Taxonomy IV Labiatae, Verbenaceae,

Avicenniaeeae, Svensk Botanisk Tidskrift. 39(3).

Erdiman, G.(1952): Pollen Morphaology and Plant Taxonomy (An Introduction to Palynolgy)

Erdtman,G. (1957): Pollen and Spore marphology and plant taxonamy. (An introduction to

pralynology) Hafner Publishing Comp-New York.

Esau, K. (1979): Anatomy of seed Plapes, 2nd Edn John Wiley amd Sons New York Fahn, A,

Plant Anatomy, 2nd Edn. Perpgamon Press, Oxford.

Fageri, K. and Van der 1Pal, 1., (1979): The Principles of Pollination Feology, Pergamon Press,

Ol i

|!:I,I,.|I,l,ll1': ”:f::i{: ol f“.l"""’l“‘- (3l editiom). i'm'r'.-unml!l'u'r-h. (hxfurd

l;l-,.wld ; .r. " ;.qu|11}. ..mll i, Prerp pnon P'ress, Oxlon B
UL Sand Siph (20040 e ape destgng and ovnamental plants, Kalyant Publ,

Mo ey

S:‘LK"-‘ -.-::l"l N i 'l;' 0
b " W v "/
1 I ks | S o '{E“J. | ; :
g 1 it L] ™ ", r.\l s ub L

dvt

Scanned by CamScanner



&

ar

i

L4

13

1 Harisson, 111, (1971): New concept in flowering plant Taxonomy. Hickman educational books
il Lomdon,
|

L Hestop Harrison, L (1971): (Editor). Pollen: Development & Physiology. Butterworths,
Lovindo,

Meslop-Harrison, Y. (1981): Stigma characteristics and Angiosperm laxonomy. Nord J. Sot.
i [
FEANTA20,

Hevwood, V.11 and Moore, D. M. (1984): Current concepts in Plant Taxonomy, Academie
UM, London,

'_Lllq-vwnm!. V. (1967): Plant Taxonomy, Studies in Biology, No. 5 Edward Arnold (Publ)
-Ilnmlnn_

Hidop-Harisson, |. (1967): Mlant Taxonomy, English Language Book Sco. and Edward Arnold
Wl L, UK.

I2.4!”'.1..-. . (1983):
Lambridge, London,

Jhatid 1 and Nawaz K. (2014): Introductory plant taxonomy. Kalyani Publ., New Delhi,
Natl, V. N. Taxonomy of Angiosperm,

An Introduction of plant Taxonomy. Cambridge University Press,

Nali, KK, (1970): Pollen morphology of Angiosperms, Scholar Publ. House, Lucknow,
“toctor, M and Yeo, P, (1973): The Pollination of Flowers, William Collins Son, London.
tadlord, AL (1986): Fundamentals of plant systematic. Harper and Row, New York

Lagghavan, V. (1986): Embryogenesis in Angiosperms: A Developmental and Experimental
tudy. Cambridge University Press, Cambridge.

foyal Horticultural Society’s Encyclopedia of Gardening,
npsh IV (2012): Horticulture at glance. Kalyani Publ., New Delhi.

mgth, 1L (1978): Embryology of Gymnosperms, Encyclopedia of Plant Anatomy X, Gebryder,
mrtrapear, Berlin,

Ingth, ] (2014), Basic Horticulture, Kalyani Publishers, Lukhnow (India)
jremupe, N R (1986): Flora of Nagpur District. Shree Prakashan, Nagpur. .

ena Amarnath; Nursery and Landscaping, Agrobios (India).
o Swarup; Ind

| oor Gardening (1993); Publication & Information -Division ICAR New
Ii-12,
}
O P Lﬁ/
._\';I,‘“{(;I‘ lﬁ\"
.‘l 'f[!r/ :) 4 v 2
'-‘,‘.|r[ Ll / . 1.\\.{5‘3_1,4 .lil i
I I‘Pf EEEN b 11 II'\. ' % 4
4 o I| i i
A
A
. : \lt‘l ll.*'_' % .
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B. 5S¢, SEMESTER-|v
PAPER-]

(Cell Biology, Plant Breeding, Evolution g Seed Technology)

Cell: Brief account of t'.t‘“_l]”"."'-v' Comparizon betweey 'rolk
orpanization, Structure ol lﬂ”*:"' plant cell,
structure and functions of: Cell wall, Plsma membrane (Fluid Mosaic model),
Endoplasmic reticulum, Golgi complex, Ribosomes and Vacule,

aryotic and Eukaryotic cell

Unit-11: Cell biology:

5.

Structure and functions of: Chloroplast, Mitochondyla and Nucleus

Chromosome morphology: Chromatid, chromomeres, centromere, telomere, secondary
canstriction, satellite. '

Molecular organization of chromosome: Nucleosome maodel.

. Sex Chromosomes:Definition, Structure of sex chromosomes (X and Y) in Melandrium

plant.
Cell division: Mitosis and Meiosis (Mechanism and sipnificance).

Unit-111: Plant breeding and Evolution.

ol i

Plant Breeding: Definition and objectives

Methods of Plant breeding: Definition; Procedure or technique of Pure line selection,
Clonal selection, Hybridization, Heterosis (Definition and Scope)

Biostatistics: Mean, Median, Mode, Standard deviation and Standard error

Evolution: Neo-Darwinism and Miller's theory,

Unit-1V: Skill Development: Sced Technolopy

1:
2.
3.

1

Seed: Structure and Lypes

Seed dormancy: Causes of seed dormancy, methods (o break seed dormancy
Seed technology: Seed storage, seed banks, factors alfecting seed viability, genetic
erosion, methods of seed production, seed testing and certification.

Commercial types of sceds: Faprmers seed, loundation seeds, breeders seed and
certified seed.

List of Practical: Paper-I;

Hi - P L

=

Study of cell arganelles with the help ol photographs or slides.
Study of mitosis in saitable plant paterial.

shudy of meiosis in suitable plant neerial.

To calculite mean, meedimn, and standacd errar of the pgiven data.

:I'Iu study the methads al Eil'l'.‘ll(in” woedd dorminey.

Fostudy the seed viahility . e seed permination by paper slot method or

, 1l Jereenls
tetrazolinm sl

o _ulnl".'r

il
bt \ - y

| Y

'R
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. Sc. SEMESTER-1v
PAPER-11
(Genetics, Molecular Biology and Plant Nursery)

Unit-I: Geneties: (Mendelism, Linkape and crossing over).

I Mendelism: Basic terminology, Law of segregation and law of independent assortment.

S Interaction of genes: Allelic: Incomplete dominance (1:2:1); Non-allelic:
Complementary factors (9:7) and Dominant epistasis (12:3:1).

I Linkage: Detinition, Theory of linkage: Coupling and Repulsion, Types: Complete and
Incomplete linkage

1, Crossing over: Definition, Breakage and reunion theory, significance of crossing over.

Unlt-11: Genetics: (Mutation)
1. Mutation: Definition, Types:Spontaneous and induced mutation, Physical and Chemical

mutagens, applications of induced mutations. :
! Chromosomal aberrations: Deficiency, Duplications, Inversion and Translocation

I Variation in chromosome number: Aneuploidy (Nullisomics, Monosomics, Trisomics -
and Tetrasomics), Euploidy (Autopolyploidy, Allopolyploidy); Significance,
1. DNA Damage and Repair: Photoreactivation and Excision Repair

LRI : Molecular biology

I, DNA: Structure of DNA (Watson and Crick’s model), Replication of DNA:
hemiconservative method of DNA replication, 0 e

¢ RNA: Types, Clover lcal model of I-RNA '

I Concept of gene: Classical: Cistron, Muton and Recon : ;

1 Genetic code: Definition and characleristics : T g R

. Protein synthesis: Transcription and Translation

v Repulation of gene action: Lac-Operon madel

e rw w— e e

Hhnle-1V: Skill Development: Plant nursery

I Nursery: Delinition and Role or abjective; nursery infrastructure :
' /o PMlanning and seasonal activities: Preparation of nursery beds, Planting: direct sceding-
i transplant, Air layering, Budding , Grafting, cutting, rooting medium, har dening of
plint
I Nursery management: Routine garden operations, soil sterilization, seed sowing,
pricking, planting and transplanting, shading, stopping or pinching, defoliation,
wintering, mulehing and lopiary.

| vk of Practical: Paper-11:

I Toprove Mendel's Liw of segregation with the help of colored beads. :

A To prove Mendel's Liw of independent assortnent with the help of colored beads.

b Towork aut the type of gene interaction mentioned in theory from given data.

b Tostidy dilterent methods ol vepetative propaiation CAiv Liyering, cutting, budding
il prealtinge)

i
' [I!l HIlHE}F the ”“1”"“!“! H‘”I‘!lll]ll;[!t"'l" lor 'IILIIH [RIVH "I‘IIII' . ‘/-'

Nates 1 Developmental stages are not expected, D "fb‘*"'ﬁ 3
. P i
4 5hort excursion tour/visil Lo Nursery 15 eXpecied (s : ' 1l‘..j’ \
Byt i - :
: Py 1" 11\ 1&.,*{"'{ : : ,'.n-

1 ]
[

“t .t-l.' i - ¥, gﬁ " 1
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BOTANY PRACTICA), EXAMINATION
B. 5¢.
SEMESTER- v

TIME: FIVE HOURS MAX. MARKS: 30

(. 1: To prepare ."-'rl_‘l'l'll.*|]l.‘|'l"‘.|nu"1' ?il]ll:lﬂllfﬂllili;"- ol Lhe piven plant material [""]J i:lcntff’y

stage/s of cell division. ok 1
Q. 2: To solve given problem of Himlil:ttislir:; from the piven data (B). 03 M
Q. 3: To determine seed viabilityof the piven gees (C) and report the finding. 03M
Q. 4: To prove Mendel's law of inheritance by using colored beads (D) and apply Chi-
Square test. ; 04 M
Q. 5: To work out the type of gene interactigp from the piven data (E). 04 M
Q. 6: Spotting: 04 M
(F) Cell organelle (G) Cell division
(H) Tools used in nursery (1) Method of vegetative propagation.
Q. 7: Viva-voce. 03 M
Q. 8: Practical Record and Excursion report. 05 M

Suggested Readings: Semester: IV
AgriMoon.com (2014), Principles of Seed Technology, ICAR, India 2

 Agrawal, P. K. (2015), Principles of Seed Technology, ICAR, New Delhi

Agrawal, R. L. (2015), Seed Technology, Oxford and 1311 Publishing Co. Pvt. Ltd.

Alberts, B. D. Bray, |. Lewis, M. Raff K, Roberts, and J. ). Watson [1999): Molecular Biology of
the Cell (Garland Publishing Co. Inc. N.Y.)

Hewley. LD. and Black, M. (1994): Seeds: Physiolopy ol Development and Germination, Plenum
Press. New York.

Loaper, G. M. [1997): The Cell" A Molecular Approach (Oxlord Univ, Press)

Freitelder, D. [1990]: Essentials of Molecular Biolopy (Narosa Mublishing Nouse, New Delhi,

Madras)

tuedner, . ], M. | Simmond, and 1), P Snustadt (1991): Principles of Genetics, 8ed (John Wi ley

and Sons, Inc N, Y.)

Cipta, P.K. (2007): Genetics: Classical to Modern. Rastogi Publications, Meerut

Gupta, PK[1999]: A Text Book af coll and Molecular Biology (Rastogi Publications, Meerut

lndia)

Hartman, 1L T. and Kestler DE [ L976): Plant Propagation: Principles and Practices, 3rd Edn.

Prentice- Hall of India Pyt Lud. Now Delli

I.I.le{nIH, I. 1. [1991]: Gene Structure g Expression 2% (Cambridge University Press

Cambrudpe 1K) ?

Karp, G 19961 cen and Moleculay Biolopy- Concepts and Experiments (John Wiley and Sons
Ine.) - b

Kleansmith, | land V. m. Kish | |:;.,5r_ Principles ol cell amd Molecular Buslogy, 20d ed. Harper
Collis collepe b, e
Kuomar, 111 |19

M| Atext Iy - Lol | Evalution, Ralyaon Pabilisher, New
el upl ) [-_'Ir'l'l"”fi.'l'" Goeneies Wi i o

Y e -:"'..' L | is
.hr 3 { _;’(I:”." 1 )I\
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Lewin, G, [2000]): Gene VI (John Wiley and Sons, N.Y.)

Lowlish, 11 A Berk, S. L. Zipursky, I'. Matadaira, D. Baltimore and Jm Damell [2000]: Molecular

cell olopy (WL IL Freeman and Co. N.Y.)

ay, 1 K. (2012), Plant Nursery Management, Scientific Prublishers, Joadhpur (India)

sl 10 ][ 1998]): Genetics (The Benjamin/Cummings publishing Con. Inc. USA

Srma, RORand Srivastav, M. (2004), Plant Propagation and Nursery Management,
Intermational Book Distributing Co,

g I (2012): Hortienlture at glance. Kalyani Publ, New Delhi. )

S, L (1978): Embryology of Gymmnosperms, Encyclopedia of Plant Anatomy X, Gebryder,
Wortrapear, Berlin. .

soustad, D, P and M. ). Simmons [ 2000]: I’rimriplu.':u!'t}mwlirr; {j.r:-hn Wiley nn.fI sons, USA)
Vyas 5.0 and Mehta A, (2011): Cell and Molecular Biology. CBS Publ and Dist, Pvt. Ltd,, New
el

Watson, . D. Hopkins, Roberts, Steitz, Weiner [1987]: Molecular Biology of Gene, Benjamin
Cummings Pub, Co. Sherman)

gt o e o Y
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B.Sc. SEM ESTER-v
PAPER-]
(Plant Physiology, Mineral Nutrition il Hydroponics)

Unit-I: Plant-Water relation:

. Water relation: Conceptand significa e, ibiti oy ; :
1 :}:-._-s:llll‘r Cell as osmotic system, Dpp, "lilr;];l;:::[::::_lmn. Diffusion, Osmosis, Osmotic
2. Ascentof sap: Definition, !f'.m! Pressure theory, Cohesion-adhesion theor
3. Transpivation: Definition, Types, Mechanis of Stomatal movements [K‘Ff;*falnrn

Hypothesis) )
4. Phloem transport: Munch Hypothesje
5. Mineral uptake: Passive (Donnan’s Equilibrium), Active (Carrier Concept).

Unit-1I: Photosynthesis and Respiration:

1. Photosynthesis: Definition, Significance, Photosynthetic pigments (Type and role),

Photosystems.
2. Mechanism of photosynthesis: Light reaction:Cyclic and non- cyclic
- photophosphorylation, Dark Reaction: Calvin Cycle (Cy), HSK pathway (C;), CAM
pathway.
3. Respiration: Definition, Types, significance and Respiratory Quotient (RQ)
1. Mechanism of respiration: Glycolysis, Kreb's Cycle, Oxidative phosphorylation (ETS).
5. Fermentation: Definition, Types, Mechanism of termentation: Lactic acid and Alcoholic.

Unit-lIE: N- Fixation, Plant Movements, Photoperiodism:
l. Nitrogen Metabolism: Definition, Mechanism of Biological N-Fixation (Symbiotic and

Non-symbiotic) .
2. Plant Movements: Definition, Outline, Tropic (Geotrapic, Phototropic, Thigmotropic)
and Nastic (Seismonastic). '
Photoperiodism: Defimtion, Classitication (Short Day Plant, Long Day Plant and Day
Neutral Plant), photoperiodic induction, Florigen hormone,
4. Circadian rhythms and Biological clock,

s
e

Unit-1V: Skill Development: Mineral nutrition and Hvdroponics:

I Mineral nutrition: Detinition, source, types (Macro and nucronutrients)

4 Roleand deficiency symptoms of Macronutrients: Nitrogen, Phosphorous, Potassium
aad Caleium

1 Hole and deficiency symptoms of Micronutrients: lron, r"-T\”'lj:.ill.H"'ﬁl‘_ Boren and Zing,

1 Hydroponics: Delinition, advantages and disadvantages, Types ol ll_}’l:ill'{lj':lﬂll!'l' systems
(Deep water culture and Ny pjent Film Technique); Nutrient composition,

o Methods: Hydrapang Lirming of Tonato, Cucumber, Spinach and Cabbage.

List of Practical: Sem.-V, Papep.,
A Major Physiology Experiments:
_I' Tostudy the el1eer O LBy e oo e e bty al l‘”-HI.{"ﬂI!II'lI!IL'.
= Tostudy the effe A Vg | gy it solvents on the pe mtenaindity of celt 111-1-!1‘=I:u'.tn-_*‘.
Tordetermy e s osiaeny, [t l.--.-.:rrlii'_.’li"l"“l"rr vl vk ap by plassao!yiie method.

F— L '

"

T Tostuldy aseent of I gy gLl plant e vl

i1
| ] 'y
1
NS \ y
] T 3 Il i ¥
ey i \II L
i Lh-"
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Fo compare rate ol transpiration from two surfaces of leal by cobalt chloride method
anved Bel] e methand,

Toeparate hlorophyll pipments by paper dyromatography and caleolate R1f v,

Hue of
e et papanents

S T measie the vate of photosynthesis by Willmott’s bubbler under variahe contitions
ol light fguantiy and quality).

Toomessane the vate of photosyihesis by Willmott's bubbler under variable conditions
albtemperature and CO» concentration.

U Teadetenmme the vespiratory quotient (1)) of the given plant material,

1L Minor Physiolopy Experiments:
T demaenstrate the phenomenon ol imbibition.
¢ Todemonstrate root pressure in suitable plant material,

+ o Todemonsteate that light is necessary for photosynthesis (Ganong's light screen).
v U Mo demonstrate that light, chlorophyll and €0, is necessary for photosynthesis (Mall's
Bl leal experiment). ;
fo Todemonsteate fermentation by Kuhne's tube,
te Todemonsteate the evolution of CO; during respiration.
1 E Tt movement, Photoperiodism, mineral putrition and hydreponics:

I Tuleonstrate the phenomenon ot nastic movement in Mimosa pudica plant
Fondlnonstrate the phenomenon of soil less growth in plants mentioned in syllabus.

=
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B.Sc. SEMESTER-v
PAPER-IT
(Plant Ecology and Orpanic Farming)

Unit-1: Plant and environment:

1. Ecology: Delinition, I11'.'=|1u'llt.‘5_=1 rlf|1 significance,

2. Climatie factors: Atmospheric (Gaseous tompasition); Effect of Light and Temperature
on vepetation

3. Edaphic factors: Pedogenesis, soil profile, Soil micro-organisms.

4. Phvsiographic factors: Biotic factors: Interaction hetween plants and animals and
hamans and interaction between plants prowing in a community.

Unit-11: Ecosysten:

1. Ecosystem: Definition, types; Components: Biotic and abiotic components, Food chain,
Food web, Ecological pyramids.

Autecology: Definition, Importance, Ecads, Ecotypes: Characteristics and impartance,
Growth curve. -

Synecology: Definition, Study of community: Quantitative characteristics: Frequency,
Density, Abundance; Qualitative characteristics: Life forms, Raunkier's Biological
Spectrum and Synthetic characteristics: Presence, fidelity and dominance.

f-J

Lad

Unit-I11: Plant Succession and adaptations:

1. Plant Succession: Detinition, Causes of succession, Hydrosere, Xerosere

2. Plant Adaptations: Morphological and anatomical adaptations of Hydrophyte (Hydrila,
Nymphaea), Xerophyte (Casuarina, Nerium), Halophyte and Epiphyte (Vanda).

3. Biogeochemical cycles: Nitrogen and Phosphorous

_l.Inii-l‘.': Skill development: Organic firming:

1. Qrganic Girming: Delinition, concept, advantages and disadvantages, green manure and
organic fertilizers.

2. Methods: Recycling of biodegradable kitchen, agricultural and industrial waste.

1. Methads of: Preparation of Rio-compost, preparation of vermicompost and its type,
isolation and inoculum production of VAM.

4. Organic manure: Effect of organic manures on growth and yield productivity of various
crop plants,

List of Practical: Paper-Il:

L To determine frequency, density el abundanceol commuanity by quadrate method.

2 To determine homogeneity of vepetation by Raunkier's [requency i.l'l.'l,l:l'.;ill'!. _ .

A To determine the minimun number of quadrates required for reliable estimate of
hiomass in grasslands. .

4. To study the frequency of herhaceoys species in prassland and to compare the frequency
thtribution with Raunkier's Skl freguency diagram

o
o To measire s Pz :
i e the above ground plagy Bionsss in o grasskand ‘gY‘/‘:’
0. To sty sonl protile gt diterens Iy ations ol noearhy are. -
7o Toestimate transparency, P pemperature ol diflerent waler beodies, Ky . %
H Toestinnate sal : Wie 3
. L [FH | s . &
1y ol dillegen "-".'-Ih'!"\.lllll'l”‘ "'s,rl._

i 1) K
M \‘ # b '\%’n"?ﬁ 1
! 1'.-“- " E,_rrr:ﬁ] ) ; ) '
I AC AT
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oba wtidy the maorphological and anatomical characteristics of hydrophyte, xerophyte,
hadophiytes and eplphyte with reference to ecological adaptations.

PO elles tom amd identification of varions OrEanic manures,

FETecstiddy the methodolopy of preparation of vermi-compost.

Nutor LDevelopmental stages are not expected,
Aot excursion tour/ visit to Organic farm is expected

ure
BOTANY PRACTICAL EXAMINATION
| SEMESTER-V
nd |
’.u QVIIOURS MAX. MARKS: 30
b To perlorm the given major physiology experiment (A) and report the findings. 05 M
i T performthe given minor physiology experiment (B) and report the findings. 03 M
'F 1 To perform the given ecological experiment (€) and report the finding. 05M
e, 4 T study morphological and anatomical characteristics of the given plant material
{14} with reference to ecological adaptations. N ns M
:]' 1N Bpadting: 04 M
1) Plant physiology (F) Ecology
(1) Hydroponics (H) Manures.
i1 Vivasvoce. 03 M
7 P'ractical Record and Excursion report, 05 M

Hifltented Reading: Semester-V
[ Atlinht RS, (1966): Conservation Ecology, Abs Proc School on Plant Ecol (Full paper in press
Hetoid and 1BH Calcutta).
At LS. (1968): Freshwater ecosystem-Manual of Ecology 123-137 (See Misra KC et al.,
1)
Athas it 1S, (1995) A text book of plant ecology Student and co. Varanasi-5 and Stoughton,
Livitilon
Anleron | M. Ecology tor environmental sciences: biosphere ccosystems and man
Avana, LD and Sarin MAN, (1968): Crop Physiology in India IAR] Publ,
e MG 1993 Fundamentals of Ecology WE Saunders and co. Philadelphia USA.
Weangelis DL Energy Now, nutrient cycling and ecosystem resilience. Ecology 56, 23843,
wivedi R Shankar (1968): The decomposer system manual of ecology See Misra K. C. et
i)
Pvan LT (1972): Crop physiology
Pt AT and Hlay, RK. M. S, (1987): Enviconmental Plant Physiology.
ey St 1983, Quantitative plant ccalapy, Univ Cilifornia Press, California.
tpba LS (1972): Crop Physiology
Hale MCmd Qreanr, M. ( FO7): The Physiolopy of Pl Under Streess, TCAR handbook of ;
Piatilyears,
Hisplonne, Word (09nn): Inteaduction o plant phystalopgy. fulin Wiley & Sons New York, USA Ey/
ts btesan 1, 1 (1) Aot raduction te proopruhation coafoapy. Yale Univ, Pross, .
ya N

o
; ' R
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' Kochhar . L. (1986): Plant Feology Ratanprakashan, Mand; Agra
Krebs G, J []q?z} E{-i}lﬂﬁjf ”HI‘IH‘T' and Row I'th, New ‘f(”.k- M
Kumar 1. D, (1994): Modern concepls of ecolopy. Vikas Illlhi'r'«;h' _
; A e : shing hous
Moore, T.C. (1969): Biochemistry and Physiology of Plant Hnrrll'ntlir:lr‘:F;"ef’::; IédJr?‘lnm:rI—)ﬂl:Ii
New York, USA. T -3 -opringer- Verlag,
Nahel p_:;;_“u]lju_}]: Physicochemical an Erwii'urm"_\nhl Plant Phyei
; % al Pl wysiolo ) 2 :
Press, Diego, USA. ) 1 ¥y £y (Znd ed). Academic
Odum E. P. (1983): Basic |'-t‘t11{!ll}'. f!-:llll'"dﬂl'-"- Publ pPhi ladelphia.
Paleg, 1.G. and Aspinal, D.(1982): The Physiolopy and Biochemist f i
R n ;

Plants. ry ol Drought resistant in
Pessarkli, M. (2004): Handbook of Plantand Crgp, Physiology, Marcel Dekkar Inc. NY
Salishury, FB. and Ross, CW.1992): Plant phyei : ; : 7

R L ; i ysiology (4thed), Wadsw iy
Co.California, USA. . ) worth Publishing
Shukla RS, and Chandel (2005): A Text Book of Plant Ecology. S. Chand and Co. Ltd. New
Delhi. 3 0. "

* Silverton . W. (1982): Introduction to plant population ecology, Longman.

.“:mh.'a D ISane P.v, Bhargava 5.C. and Agarwal P.K. (1990): Proceeding of International
Congress of Plant Physiology Vol. 1 &1I. -
Sanley, RG, Search, RW. (1971): Pollen protein diffusates. In Heslop-Harrison-]. (Ed.) Pallen:
development and physiology. Butterworths, London, pp 174-176. '
Lt!;‘?‘? L.and Zeiger, E. (1998): Plant Physiology. Sinaucr Associates, Inc., Publishers, Massachus

wlf ks .
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B. Sc. SEMESTER-v] AR
PAPER-1 E.'l
(Mochemistry, Biotechnology and Ierbal Technology) o :
ENZ01 ]
Hndt 4 ilochemistey: Lipids and Enzymology: .qffi.

I Liplds: Definition, Propertics and role of fatty acids, oils and wazes; Degradation of fa1s
[+ Oxidationand Glyoxylic acid cycle)

' Enzymology:Enzvmes:Definition, Nomenclature and classification of enzymes;
Characteristics (Properties) ol enzymes

I Nasic concepts of enzymology: Holoenzyme, Apoenzyme, Prosthetic group, Co-enzyme,
Co-factor, Active site, lsoenzyime

1 Mechanism of enzyme action: Enzyme-substrate complex theory, Lock and key madel,
Induced fit model

Y linzyme inhibitors: Definition, Competitive and noncompetitive,

Hall 1 Mant tissue culture:

I lrief account of: Tissue culture, Totipotency, Explant, Aseptic cultures,

Micropropogation, Differentiation and Morphogenesis.
! Mecthods of sterilization: Autoclaving, Dry heat and Chemical sterilization

I Culture Media: MS media (Preparation and nutrient contents)

| Tissue Cultures: Callus and organ culture (Shoot tip and Anther culture) and its
applications

% Protoplast culture and its applications.

i Applications of tissue culture

il Il Genetic engineering:

I, Genetic engineering: Definition, Tools in genelic engineering: Enzymes (Restriction
enzymes, Ligases, DNA-polymerases), Host

‘. Cloning vectors: General Characteristics, method of Isolation ol vector, Plasmid as a
vector (pliR4#2).

1. DNA Library: Definition, Construction of Genomic library and C-DNA library and their
significance

i Agrobacterium mediated gene Lransfer: Structure of Ti-plasmid, mechanism of
transfer.

" Role of biotechnology in crop improvement

Unit-1v: Skill Development: Herbal technology:

. Herbal technology: History and importanee ol herbal technology

4 Basic concepls: Drups, cosmetics, Natural dyes, Dilference between organized and
norganized dirugs

A Methods: Cultviation, Tarvesting, processing, stovage and utilization of Withania
sannifera, Aloe vera, Oconunm sanctum

1. Dye vielding herbal plants: Lawsonio afbo (Henna), Rivingg lnamilis, Indigofera tinctaoria

Herhs used in cosmetics: Cocoy nncifera (Coconut ofl ) Curcuama longa (Turmeric),

Cacnmes sativa (Cacumibne ). Larvenadiite spsALavender gity, fove sps. (Rose ), Hibiscus rosa-

MRS LI vane) (WY eclerence So parUoused, e viniatifuents, uses amd
Moarketay) [RLGT THEEN| T " -
- \ . "I*‘,.'- ‘{1 : fg
4 ¢ : S r) ; 1 | A
ot T Wt w3
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List of Practical: p,
1 To study the effect of tempe

To study the method of exty

per-l:

rature an the
plant material,

To study the effect of te
suitable plant material,

To pertorm micro-chemical test for oils /lipids.

To study prj neiple and working ol autoclave, ove
To study the structure of plasmid veclor
Extraction and Preparation of Afoe v
To study the method ol pre
To study the method of pre

Aclvity of enzyme Amylase in the suitable

mperature on the

activity of enzyme Catalase/Peroxidase in the

n, pH meter, laminar air flow.

and Ti-plasmid from the phot ograph/diagrams.
erd juice [rom mature leaves of plant.
paration of Rose-water,

paration of oil from [fibiscus Nower,
action of naturg) dye from suitahle dye yielding plant,

ry o~
Pl r L |
\ f"/{

N s |

At Ve
b 5 Q 'ﬂ-\.'. lll;_.,, l"' i : !a:
® 4 pa T80 r.';h 4 : . : '

74 MY
L1} ey —

u

Sca[nned by CamScanner



B. 5¢. SEMESTER-v|
PAPER-II
(Phytogeography, Utilization ol Plants, Techniques and Pharmacognosy)

Unit-1: Phytogeography, Pollution, Natural resources:

1. Phytogeography: Principles of phytopeography, Distribution (Wides, Endemics, Dig

continuous  species);  Climatic regions of India, Phytogeographic repgions of India

(Chaterjee, 1962) (Name, Distribution area, Typical Vepetation)

Environmental pollution: Causes and Control measures of Agriculture pollution an

Noise pollution

3. Natural Resources: Renewable and Non-renewable resources, factors for thely
depletion

4. Conservation strategies: Conservation of forest and water resources.

Fd

Unit-11: Utilization of plants and Ethnobotany:

1. Utilization of plants: Morphology, Utilization and important chemical constituents 'of
’ the plants: Food (Wheat), Ol (Groundnut), Fiber (Cotton), Spices (Clove), Beverapey
(Coffee), Medicinal (Adhatoda vassica), and Rubber. :
L. Ethnobotany: Definition, Brief history, branches and importance of Eth nobatany,
3. Plants of enthnobotanical importance: Vegetable, Fruits, Seeds, Medlcinal amd
Narcotics (Two plants cach with reference to family, parts used and tribal areas)

Unit-I1I: Microscopy and Techniques:
1. Microscopy: Principle, types and application of microscope (Light, Fluorescent, SEM sl
" TEM). g :
2. Techniques: Principle, types and application of Centrifugation, Electrophores|s (SDh-
PAGE and Agarose), Spectroscopy (UV-Vis), Chromatography (Paper and Thin Layer
Chromatography (T1.C))

lInit-1V: Skill development: Pharmacognosy:

l. lerm;acognusy: Definition and scope, Drug adulteration: Types; methads ol druge

@ ' evaluation:  Biological testing of herbal drugs, phytochemical screening testy lor
secondary metabolites (Alkaloids and Flavonoids)

2. Pharmacological plants: Biological source, staining, diagnosis, micro-chemleal tests,
chemical constituents, preparation and uses of drug extracted from the plants: Datura
leal, Vinca rosea, | Teentago ovata (Isappol) seeds, Linum usitatissimum (Linseed) seeds,
Elettaria cardamomum troit, Corigndium sativim fruit, Eugenia caryophylius (Clove)
lower-bud, Rawwolfia serpentina root, Aingiber officinale (Ginger) rhizome,

Note: L Developmental stages are not expected,

' L. 5hort excursion tour js expected b g
I o .
| i
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List of Practical: Paper-Il: . |
1. To find out the level of noise pollution of different nearby areas with the help of

decimeter and compare it with tolerance limit.

2. To study the morphology, utilization and important chemical constituents of plants
mentioned in theory (Utilization of plants).

3. To study ethnobotanical importance ol plants under the different categorics mentioned

in theory. . o
To study the principle and working of microscope, spectrophotometer, centrifuge and

4.
gel-clectrophoresis apparatus.
5. To study different adulterants used with reference to drup adulteration,
6. To study biological source, chemical constituents, preparation and uses of drugs |

abtained from plants mentioned in theory,

BOTANY PRACTICAL EXAMINATION
SEMESTER-VI ‘
TIME: FIVE HOURS MAX. MARKS: 30
Q. 1: To perform the given biochemical experiment (A) and report the findings. 03 M 0} J’
(). 2: To perform the given micro-chemical test (B) and report the findings. 03 M
Q. 3: To extract and prepare the herbal product (C) from the given plant material. 04M
0. 4: Write about the morphology and utilization of the given plant material (D). 03 M |
(). 5: To prepare crude drug extract from the given plant material (E) and mention its use. |
04 M :
). 6: Spntting: : 05M | '
(F) Biotechnology (Instrument]  (G) Genetic engineering (Tool) - (H) Herbal plant ;
(I) Ethnobotany _(J) Plant used in Pharmacognosy - P
A
1). 7: Viva-voce. 03 M S e
(). #: Practical Record and Excursion report. 05 M ' 0
)]
¥
Sugpested Readings: Semester-v] ::
Abdelhamid Elaissari, (2008): Colloidal Nanoparticles in Biotechnology, John Wiley Apps et al., ‘) '
(1992) Biochemistry, ELBS. .
ﬁun_l aisht LS. (1966): Conservation Feolopy, Abs Proc School on Plant Ecol (Full paper in press 'HI_
Oxlosrd and 181 Caleutta). HJ'
*']"";;!;]-;‘--hl L5 (1968): Freshwater ccosystem-Manual of Ecology 123-137 (See Misra K. €. et al, 0
]
:"“ft-t'lﬂhhi RS (1995): A text book of plan| ceolopy Student and co. Varanasi-5 and Stoughton, | :I
anuelan, i
Jl"'lt:“'t't'.'-ﬂﬂ l'_M' Ecology for enviromment ) svipnees: hiosphere ccosystems and man ::II]I
thogwam, S5 (1990): Plant Tissue Cutlture; Applications and Limitations. Elsevier Science ;
Publishers, New York, 115, A . 5h.
”4[“ I1.-.n.u1, ., I._: m.m""' W.oand Jones, 11 [ 1989): Biochemustry and Molecular Biology ol ”hll
J}:I.u:h .-’l.m:'r:;'.m.hlm_'u-l],r ol Plant I‘“Y‘“"”'”I:iﬁ[.‘i, '_'n-“l.n'yl.lr"l. 1INA. '\'ilh
aehaaman, 191, fuillll.‘i‘it'iﬂ_ Woand Jones, |t L. (2000) Biochemistey and Molecular Biolopy of
Ploints Ao Soc (08 PLigy Phyveaoloping, p TRURT UM ERTY - Rkl
:{n!!nw. i ﬁt'- I'u:'i.r-l,lu._ulrmlh V! Newlygpv w1 (1997)- Biotechnalopy and Plant Geoets Mui
sonrees: Conservalion o .
RO es HIRERY I ol | .:._Ili..""l.”-1.I11|;-r’::‘;|1m|1_|||11_\““I||- glﬁjc‘i ) [ . :
, A : Qh-}"" g %
il v R ¢ Al ) 3
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Dash M. €. (1993):Fundamentals of Ecology WB Saunders and co. Philadelphia USA.

Daniel, M., Bhattacharya, S. D. and Arya, A and Raole, V. M. (2006), Natural Dyes: Scope and
Challenges: Scientific Publishers, Jodhpur (India)

Deangelis D. L.Energy fow, nutrient eyeling and ccosystem resilience. Ecolopy 56, 23843,

Dey, P. M. And Harborne, | I3, (2000): Plant Biochemistry, Harcourt Asia PTE Lid. A Harcourt
Publishers International Company, 583 Orchard Road 09-01 Forum Singapore

Dey, P.M andHarborne, | B, (eds) (1997): Plant Riochemistry, Harcourt Asia Pyt Ltd/
Academic Press | Printed in India 2000)

Dwivedi Rama Shankar (1968): The decomposer system manual of ecology See Misra K. €. ot
al, 1970)

Glazer, A N, and Nileaido, H. (1995) Microbial Biotechnology. W, H. Freeman & Company, New
York, USA.

Greig Smith P, (1983): Quantitative plant ecology, Univ, California Press, California.
Hans-Walter Heldt (2004): Plant Biochemistry. Elsevier Academic Press, 200 Wheelor Road,
Hooykass PLLL, Hall, M. A and Libbenga, K.R.(eds).(1999): Biochemistry and Molecular Biology
of plant Horm. Elsevier, Amsterdam, The Netherlands.

Hutchinson G. 1% (1978): An introduction Lo population ecology. Yale Univ. Press.

Jain LL et al, (2008): Fundamentals of Biochemistry, Chand ,New Delhi

Jain, S. K. (2003), Medicinal Plants, National Book Trust, New Delhi (India)

Khandelwal, K. R, (2000), Practical Pharmacognosy: Techniques and Experiments, Nirali
Prakashan, Mune

Kochhar I L (1906): Plant Ecology, Ratanprakashan, Mandi, Agra.

hokate, G K, Gokhale, A. S, and Gokhale, 5. B. (2006], Cultivation of Medicinal Plants, 3r¢ ed.,
Nirali Prakashan, 'une, M. S.

Krebs G, (1972) Ecology Harper and Row Publ, New York.

Kumar 1L . (1994]) Modern coneepts of ecology, Vikas publishing house pvt Itd, New Delhi.
Lehninger, (2005): Principles of biochemistry-Nelson, Cox, 4th Edn. W.H.Freeman and Co.,
Mascarenhas, |1 (1975): The biochemistry of angiosperm pollen development, Bot, Rey 41(3)
Moore, T.C.(1909): Biochemistry and Physiology of Plant Hormones (2wded). Springer- Verlag,
New Yark, LISA. : - -
Mukherjee, I Ko and Houghton, I . (2009), Evaluation of Herbal Medicinal Products,

» Published by "Pharmaceatical Press, London

Odwm B (TO): Basic Ecology, Saunders Publ. Philadelphia.

Old, B W, and Primrose 8.8, Principles of Gene Manipulation. Blackwell scientific publications,
Oxtord 1L K, [new edition could be there|

Paleg, LG Aspinal, D(1982): The Physiology and Biochemistry of Drought resistant in

'3 ""'1, IMants,

e

aghavan, V. (19686): Embryogenesis in Angiosperms: A Developmental Experimental
Study. Cambrldpe University Press, Cambridge.

Hastopl, 5.6 (2008): Qutlines of Biochemistry, CHS Publishers & Distributors, New Delhi
Shantharam, S and Montgomery, |. 1. (1999): Biotechnology, Biosafety, and Biodiversity.
Oxford & M1 Publication Ca., Py, Lid,, New Delhi

Sharma, (0,1 (1996): Hill's Eeonomic Rotany (Adapted by O Sharma) Tata Mograw-Hill co,
Lk New Delili

Shivanma, K1, Sawhney, VI (eds) (1997): Pollen Biotechnology for Crap Production and
Improvement, Cambridpe University Press, Cambridpe.

CShrevastava, AL K. (2006), Medicinal Plants, A1 |'Uhli.~;]1il1ﬂ Corporation, New Delhi

Shulln RS amed Chandel (2005): A Text Boalk ol Pl Evolopy. 5. Chamd and Co. Led, New
Melhi.
-N'i-ir'l.rlﬂ'll.'lli | 1I."||f {1‘:”.’] E”“'Hlllll Lanng Lo |]I,HI1 I1I1i'll:[|.|||““ I'i-lill’}:_'l.r_ [.””I'.”Iul”.
Nimpson, B gl Corner - Oporzaly, M CTHO) Eegngeonni Batany- Plants i our World,
Metiraw [l Hanal; Company, New York. f’,l«
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Singh B.D. (2013): Plant I'Iimo’rlnmlr.-t‘_!r'-' New Horizon. Kalyani Publ., New Delhi,
‘ stanley, R.G., Scarch, RW. (1971): Pollen protein diffusates. i Heslop-Harrison-|. (Ed.) Pollen:
development and physiology. H“““'j"""'"":‘. London, pp 174-176,
Wilson Keith and Walker John [“1-””5.:'3 Principles and techniques of biochemistry and
molecular biology, 6th Ed. Cambridge ”E""-‘!.-r'::i'l:,- Press, New York, 1
Zuley G.1.., [1998): Biochemistry, W. M.C.Brown Publishers LISA
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