RTM NAGPUR UNIVERSITY, NAGPUR

Semester Pattern Syllabus with skill Development

Far 11, 5e. Batany

0 13, Se. SEMESTER- | 2020-21komdands
FAPER-] g Viruses, Prolaryotes, Alpae and Biolertilizers
PAPER-IL g Fungs, Plant-Patholopy, Lichen, Bryophyta and Mushroom Cultivation

I Se. SEMESTER-II 2030~ 244omwiatd g

I PAPER- : Palacobotany, Pleridophyies, Gymnosperms and Soil Analysis

i.- PPAPER-D ; Morphology of Angiosperms and Floriculture

!,!

! B, Sc. SEMESTER-IIl  2-021- 228 emwads

b OPAPERA : Anglosperm Systematics, Embryology and Indoor Ga rdening

! m PAPER-Il Angiosperm Anatomy and Horticulture

¥

r

® B.Sc, SEMESTER-IV = 2021-22 4 o s

i_ I*FAPER- : Cell Biology, Plant Breeding, Evolution and Seed Tech nology

HOPAPER-IT g Genetics, Molecular Biology and Plant Nursery

: B.Sc.SEMESTER-V =~ 2022-2% 4 ol
PAPER-1 : Plant Physiology, Mineral Nutrition and Hydroponics

" IPAPER-II Plant Ecology and Organic Farming

B Se SEMESTER.VI - 2613-2% & omnnad

I'APPER-L : Biochemistry, Biotechnology and Herbal Technology
PAPER-TI : Phytogeography, Utilization of plants, Techniques and Pharmacognosy
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o

e e
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_ i, S SEMESTER-
iy PAVER-
'i"'l'l'm“'l'!"“t““- Alggae and Hioler tilleers)

l"h“ﬁ-‘-‘-ﬁa

Uit -1 Vires anil Prokaryotes

1, Viruses: Mature ol virnses (N o= Tiving ani] winge charat perisble r), LTS clpucturt af TMV,
struclne and 111.1.11Lip'litil-il1rﬂ of T-4 bacteriophag, Feomamile [pportance o[ wirusts.

5. Mycoplasmi propertics. grructure and Reproduction.

1 Racterid General clsamcluristics, Ultrastructure ol Tkl
Figsion aned l.:nnil.:g:l.tinn'h. Eeonomic importance of Taacterhd [l pelerenee 10t

Iny Agriculture and I.ndus'h'_',.'].

{ rell, et pplpetion (Blnary
heir role

Unit-1k: E}mnuhﬂcmrin and Algac:

s E:.rannhm;tﬂfin: Cell wlprastruciire, gyrctuer nb hete poeysl, Gt anel Itepmﬂuv;unn
i Mostoc, Economic mportance of Cyanahacterid
importance of

2, Algae: General characteristics: Classification {i-‘ri.t::rlnlﬁzida. Peanomie

Algae-

tipmit-100: Algae:

arg, Vaucheria, Eetacupiis i Hn[:'rr:'h::n‘;n'r'rl|:|m.

Life cyclesin Algae: Ch

thnie-TV: Skill pevelopment: Hiur-lll'lil'ﬂcl'ﬁ'.

. Biofertilizers: petinition, scapt ol impeianee
7. Variis paieruhies psed] a5 I!i::l’rrlili‘-’.urr:
ercial |1rm|.u.u'|.i.m1 il uiufurlii!zcni I i, Axofalctad, sl {I'husph:m:

4. pmm
cillus pidyny s

e oyt Bacterid. o B

List of practical: Paper-l

[".I'|1|l|l!'- 1'I|'I'~‘I'l.‘ il T4 Im'l.m'in11'|1.;u-.:-‘|,.

I Sty of virises Lronm sl plaf phatt

p Gram stiiing al Bacteria, L."r;]-:-i"'lILl-l”l' ul Letermopliafs fiaiin TEM 1l'|lutl.:[',1'.u1!|1:1'.

£ Study ol ﬂ'ij-'i.ll'll;lh,u“.,.-.'..l: Nasti

A Sty ol vepelative il -.-“u'n.,hu TCE LU LA g tny Nuslele

n utody of Al gEoene Ut ygaan e Jogban ot iy cpued ol i frasped g,
Huigalantd, Awntelmir ety =il and Axnllir.

fv,  Jolestilcakini anil e h-ll'~'|l."ll.'1'1"l'f~“I""" ol /

vy
- ?W"" - I
‘?Hﬂd Ny ¥ J:\ W N ?

by

_I|||I 'H_II I|
L L .
N Vil 4

,
"i\.l'- .l'h" i o g
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I8 Sc. SEMESTER- 1
FAPER-I
(Fumgi, Plant " hology, Lichens, Meyopliyra amd Mushroom t“““""”““]

Unit-1: Fungi:

1. Fungi: General characteristics, Chssifieation [Aexopoulos, 1996), Economic importance

Ao Life histony of Alfnage, Mucar, Paceiniag aml Cereospaeee.
Unit-10: Mant Mathology amd Lichens:

1. Plant-Pathalogy: Host, Pathogen, Symproms, Causes and control of diseases: Leaf curl of
Papriva, Citros cankey and redd rot of Suparcane
2. Lichens: Introduction, Types, Reproduction and Economic importance.

Umit-111: Bevophyta:

L. Bryophyta; General Characteristics, Classification (Proskaver, 1957), Economic
importance.
L Lile history of Marchantia, Anthacerns and Funarfa,

Urit-IV: Skill Development: Mushroom Cultivation:

I. Introduction: Nutritional and medicingl value of edible mushroom; Poisanouws
mushroom. Edible mushroom: Valvarfelln volvacea, Plerotuscitrine pileatus, Agaricis
Bisporus.

2 Technology of Mushroom cultivation: Infrastructure: Mushroom unit (Thatched
house ) Tools: Polythene legs, vissels, inoculition hook, inoculation Junp, low cost stove,
ELIR Y LI.”!I BIFE 155 I".. Wallesr S LU LS II.I}'. [lI:L'ltIEI!III.

£ Technigues: Substrate, preparation of medivm and spown, sterilization, miutitiplication,

bued preparation {Paddy-strne, sugarcane trash, banana lesves)

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

Ligt of practical: Paper-1I:

Aty of Fupgal gencra; Alfuggo, Muced, Preetiied, Cevcospong

< Sty oof Lichen: Thallus steuciuee, Types of Hebens,

1 I'I il |'|.lr|||r|.||.-|:}'_ llrrdl '1”] il II.||!.'|'|'-|. rh"l.t (RH ”I huﬁ-”'r.l"!"‘ IS RRTEY 4'|“1|“'J'
L Sty af 14 yugrlivtes: Muenfiarti, At hocerss, Eimeegy,

o Tty et i ppaeeils Ll e 0 s hire e culivatio

i
a F-‘-
'_' Foi=tiasly vnist Lien | aal LRI T TR RN TR I L ) _ : Eil- - il

Ih-l”"f"'r'-'"ll-ll'-.llllllliu'-|||||'.|||||-|||I|Irl|'l ) ® l"‘,i'l
'] IE oy " 1; I 1 ) rill . I
'_- fit" J ki i:]'-."-‘l il i |
I:"I‘ ;|f‘:'. ! Ih I -h'l.l':ll'lll '

17 &
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BOTANY FH:‘\[TIT.‘.‘\L EXAMINATION
H. 5S¢,
SEMESTER-

TIME: FIVE HOURS MAX. MARKS:20

e acterial stiajy /. :
O 1: Gram stain the given & Il strainogagy the Cyanabacterial nualerial (A) and

ideritify giving roeasuns. -
Q.2 Identify the given Aljal material (1), Prepare Ve prary o and wite i dentifying
characteis, g
CoQE Wdenufy the given Fungal materig) (), Pvepare temporary mount and write
entitying charciers. 2
Qués ldentity the given Bryophytic mateia) (). Prepare temporary mount and write
identifying charaeters. i
0.5 Spotting: ol
(E) Virus/Bacterin  (F) Algac/Fungi/Bryoplyte (G) Plait pathology
admis (1} Blofertilizers (1) Mushraom cultivation
Q.6 Viva-voce, i
G070 Practical Record and Excursion report, AL

Jugpeeted readings: #, Sc. femoster |

Alexopoulos, C | and G. W. Min & M. Blackwell, Introd uetory Mycalogy, CRS distributors &
nublishers, Delhi.

Alexopoulns, C]. (1962): Intreductory Mycalogy, Joln Wiley Bastorn I'vi. Ly,

Alexopoulos, C). and Mims CW, (1379): Introductory Mycolopy 2rd Editlon, John Wiley and
sons, Inc. Wiley, New York,

Ancja, KR [1993): Experimental in Microbiolopy, Mt Pithalogy & Tissue Culture, Wiswa
Prakashan, New Delhi.

arnett, [0, (1968): Fundamontals ol Myvolopy. The English Lo Hoolk Society and
Eedweare Armisldd Publication, Limited.

feslel, 11, € amed M. |, Wynne |1978): Intrsluction of Al Straeture amd Repraduct i
(Frentice Hall OF tndia, fot. L.td)

Bealel, ILEL € | Alexopoules and T Delevoryas [1980]: Marphology of Masts and Fungi (Harper
Al How Pulifishers, N.Y,)

Cavers, E [ 1910; The teterrelitionship of Brympliyt LIV New Phytalogist,

Cavrs, (M) The silerreltionship of Beyaphyln VIIX, New Phytolopist,

Ehiagara, & Land 1) Yaudaw | FOH0]; A text Bowk ol Bryaphyts [Arihant I'russ)

Chinibu, ‘N, M., tajte, N, | and Prajapati, VoI [20038), Sewentific Cultivalion of Mushiroom,
Honrteads Boales,

RHITER LY Pentranelyge Uan b Pyl (Vikeas Pablishing Douwse Pt Lol Delli)

Bube, Bl 1y i Mabieshiwari (19 ) A Test Bowl ol micralsdogy, SChand & Co. Lud,

ik, 1.1 aind 1)K, r-'::l:lll.‘:-:h'l.‘.'.lll 1'!“””]: |I|-;“'[|{'.,|| §|1I|.'I'|:'lhlli'llll|'_"|" S & Co, el

|||I|!:|"r'_ FE £ i I | M-Illi“.ln.l:.lh Il.:'.l"'i".l-i [t Masiale ol Maweolsiolopy E:": Cluiid X 1.:“-]

Fgpsiaes, 1000wy il Alsop [ 149e.y, e Filamentoes Fuggi Vol 1 Binlosteial - Mycolipy
[t i, il ”11"!-‘J'I'.|4I.11|.r..il; by Fungt] Pl |1 samth ol TR Thesry Badwerd

.I'I.I'IIIIILI,|.IJrII|I||| z
I|I it 1 . \ i .' II Ij ‘I-‘I |

1
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P

' Sharma, PR [1993]): Microbiology and plant pathology [anluﬁ & Ca)

Emmons, C. W, € H. Bin ford, LI Utz and Know Chunp (1977 Medical Mycology, Lea and
Febipo, Mhiladelphia.

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

Kumar 111, (1988): Introductory Phycology. Alfiliate] Bast-West Fress Ltd. New Delhi

Wumar. B D and BN Singh (1982): A text Hovok of Algae [Afliliate Fast - West Press, Pul. Ltd,
New Delhi]
Mehratr, 1 5. and Aneja, KR (1990): An tntroduction Lo Mycolopy (Wiley Estern Lid.)
Mehrotra, RS, and K. 1L i‘“‘ll!]q'l tl”u“]! An l||l|"lll|1JlLHl.HI Lid H!.'l.":llﬂl;_"f, MNoew .’H’;L‘ II'ILETFIIEdiI'II-E
Mross.

Morris | (1986): Introduction ko the Mpae, Cambridge Unive
Parthar N. & (1976): An introduction v Embynjhytd,

Mllahialsacd)
Maribar. N. 8 [1997): The Biology and Morphel

rsity Pross, UK
ryophyta (Central Book House,

apy of Bryophyles (Central Book Depot,

Allahabad)

Pelzer, M., jrCabm, ECS, amed NRKriep [ 1993): Microbiology, Tata MeGraw Hill.

Prempurt [ 1980]; Bryophyta (At Ram & Sons Delhi) .

Prescolt of al [1999]: Mio abiology 3"red (Wm € Brown Piils) ' .

tam Ddar {1970]: An tntroduction o Bryophyta (Shashidhar Malviya Prakashan, Lucknow)
ftan MK (2006), Handbook of Microbial Biofertlizers, Food Product Press, An Imprints of the
Haworth Pross, Inc. New York,

Reynolds €5 (1984 J: The ecology of phytoplankton, Cambridge Univ Press

1eddy Shankara, f(2012), Bio fertelizer Technology, Alchiand Publishing House

Round FE (1986): The Bialogy of Algae. Cambridge University Press, UK

Sehlegel, WG (1990): General Microblolopy, 7th Edition, Cambridpe University Press.

Sharma A K. (2007) Biofertilizers for sustainable Agriculture Agrobios{In dia] Jodhpur
Sharma, 0.P.[1992): Text Book 0f Thallophytes (McGraw Hill Publishing Co.) 1.
Sharma, P, [ [19291]: The Fungi (Rastopi & Co, Meerut): T
Sharmta, S, G. (2005), Mushroom: Cultivatiog and Uses, Agrobios (India) '

smith G M. [1955): Cryplogamic Hotumy-vol. 2 Bryophyta and Preridophyta (McGraw Hill
finnk Campany, New York) s L ikl

Siiith, G M. [1971]: Cry plogamic Bolany, Vel | Algae and Fungi(TMH)

Smith.G.M.[ 1971} Cryptogamic Botany, vol. [l Bryophytes and Preridophytes (THM)

simith, K. M, [1992]: Plant Viruses ath Bl (aniversity Book StllNew helhi)

Spmrne, K K 1): ‘The Morphilopy of i‘.r]..-nph:.-h--.1II|.tI|.'I||n::::11 University, Landon)

Sullio, 51 [ 1998]: General Mic pubriglagy (Oxtord &1THT)

Sunider Rajan, 5. (2001 ): Touols amd Technigues ol Microbiology, Anmaol Publ. New Delhi.
Tartara, G, £ 1, R. Funke, C. 1 Case U [1997); Microhiology, At Introduction, 6 R [Addison

Neslloy Logmanine.)

Vaxbishthio, B R 19921 yuphyta (5. il &L New Delhi)
WVoasiahthi, 111 ] 1990]: Apgace (5. Elianed & Co, New Bulhi]
Vasishithio, 15 R4 T990 - Fungi (5. Chand and Co, New Delhi)
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B 5e SEMESTER-))
PAPER-)

|1t,|:-|'i|_||!-|lll}"| i=

[Palacobotany, = bymmogperms and Soll analysis)

Unit=1: Palacolotany:

1. Palaeobotany: Delinitiors fossil and Pseuda-fiygsy), Tprortance of fossils,

2 Types of fossils: r‘““l""'"“m_"f Impression, Cisy-Mald, Petrification and Amber,
3, Geological time scales Definition, Cuthine aud bref account of Eras,

1. Fossil leaf: Glassopreris, Froctfication: Seupum,

Unit-11: Ptecidopliytes: o
Pteridophyta: General characteristics, Classification (Smith, 1952).

I.

2. Fossil Pteridophyte: Rlymid

3. Life history of: Selaginacliaond Equisetum,

4. Heterospory and seed habit, b

5. Brief account of types of steles

Unit-111: Gymnosperms: |

1. Gymnosperms: Gencral characteristics, Classifieation (Steward, 1982), Eeonomic |
Importance

2. Fossil Gymnosperms: Cyeadeoidea flower

Ll

Life eycle of: Cpcas and Finus.

Unit-1V: Skill Development: Soil analysis:

1. Soil:Types of so0il, method of collection of soil samples.,

2. Physical properties of soil: Soil texture, svil coluour, Water lolding Capacity {WHE),

Water Rising Capacity (WRC), Bulk Density (D] and Poroshy ('),

Chemical properties of soil: pl, Carbonates as Catoy, Avallable Nitropen, Availahle
Phosphorous, Available Potassium #

i

List of Practical: Paper-l:
1 Fossals: Types {Compression, lmpression, Cast-Mold, Petribwtion]; Glossopteris, Rigmie,
{yeodeoude,

£ Study af Previdophytes: Selaginaeila amd Equisetun.
G Bty of Gy perms; Cyveans aned Pints

A Types of sl

i

I

I [} ".“”I:ll' Ilil.!ll-lli."IJI II: ”l‘“.r I (T ”r .'\:”-II ‘ii“”l"[u‘;

o Tostusly Chemical ety gl sol somtples E']l____-a-"":-
J LB \ 5
1 T
lFI'I_:[lI |I I ﬁ}\q" F 2 lll' 'F "
AL R X {-' ™ i . \
o A praith x '
ie L -
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B. 5¢. SEMESTER-11
PAFER-II
(Morphology of Angiosperms and Floriculture)

Unit-I: Vegetative Morphology:
I Roest: Tap root and adventitions root, mioditication of roo! {or storage and respiration

2. Stem: Shape, surface, and nature. Branching (Monapod ial and Sympodial), Modification of
stem (Runner, Rhizome, Tuber, Dulb)

1 Leaf: Typical leat, Types (Smple and Compound), Types of phyllotaxy, Venation,
Modification of leal (Tendnl, Phyllnde)

Unit-11: Reproductive Morphology:

1. Inflorescence: Definition, Racemose, Cymuse and Speciol types

7. Flower:Definition, Structure of Typical flower, Variation in thalamus (Androphare,
Gynophore and Gerandrophore)

1. Calyx and Corolla: Cehesion, Forms of corolla and Aestivation.

1. Androecium: Parls, Cohesion, Adhesion and Fixation.

Unit-11: Carpel and Fruit:

1. Gynoccium: Parts, Cohesion, Adheston and Macentation.

2. Fruit: Definition, Pericarp, Types of fruits: Simple (Dehiscent, Schizocarpic, Dry
Indehiscent, Fleshy Indehiscent); Aggregate (Etacrio) fruits, Composite Fruils
[Sorosis and Syconus).

Unit-1V: Skill Development: Floriculture:

1. Floriculture: Definition, commercial aspects.

2, Methods of cultivation of: Importiant cil Qowers such as Carnation, Asters, Gerbera,
Naklia, Maripold with reference to soil type, sowing pattern, weather condition,
irrigation regime, ferlilizers and harvesting,

4. Dizvases and control measures.

List ol practical: Paper-11:
Lo Study of different root modifications
Stdy of nature of branching and moslilicaton of stem
Study ol feal: Types {Simple & Compound ], Phyllotaxy, Venation amd Medilications.
Imfarescence: Types mentiomed in theory.
Floses: Tarts, calys, cornlla, sodroecivm, gynoeciwm, variation in thalamms,

=1 =i o P

o Fruits: Study of different typos of Teuits
lelenbification amd eommercial aspect of cut Meswrrs mentianed i theory.

=1

Rote: 1. Developmental stages are not expected
£ Short exeursion towefvisit o soil estng iboratory or Polybouse is
T TR ERTY | G oY

s

I ; L I ) ;
|_r|"'".{.' H!‘ﬂ‘ﬂ':l* Il ) K 1 -1-:., ]
A ' 2

N Lt -
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ROTANY PRACTICA) x4 MINAT N '
H. 5S¢ |
SEMESTER. !I

TIME: FIVE HOLIRS MAX. MARKS: 70

Q.1 Ilentify the given Pleridophytic niieqy) [A) 1 Cpare lrmporary mount and write

fdentifving characiers, o4 M |
Q.20 ludentify the given GYmnospermic materjyy i), Irepare lemporary mount and wriee !
' identifving characiers. 04 M
(330 Tostudy the physical or chemical Properties{any twa) of glvon soil sa mple (C)
' nim
Q.40 Deseribe the given leal material (D), 03 M
(.5 Describe the given Nower (E). naM
Job: Spotting: 05 M
(F) Palacobatany () Peeridophyta (1) Gymnosperm L
(1) Fruit (1) Floricultur
Q. 7: Yiva-vace. a3 M
. 8: Practical Record and Excursion report . 05 M
Suggested Readings: B. Sc. Semester-l :
“Agashe, SN, (19 13): Palaeobotany, Plants af the st lh:'iruwrll|llun, r:nl;m:_--enwranrnenr angd

application in exploration of fossil fuels. Oxford & 1B publighing company-New Delhi,
Arnald, CA, { P947): Introduction to Palacobiotany, Me-Graw LTI Tk o, Ine., New York and

Lendon.

fock, CH.(1976): Current status of the Progymnospermosida, Roview of Palaeabiatany and
Halvaology

Hhatnagair, 5 P and Muoites A [ 1996): Ciymnasperns, Mow A litermational Limitod, MNeww

IJI"”h

erhiearsy, 12, W 1971 Murphdagy ol Visewlar Pl Mawanillion & Co, N1

Hoswas, T, 1. and Mulherjee, 5 1 (2007), Text ook ol Sl Sevner, Tata Mctraw Hill \
Eelucatian, Kew Delhi [ Fnedian) \

Besled 11.6- | Alespwmloy 3 H.;-]t-u“rw,-,- [BHOTE Mqrrplmhnmf ol *hnts and Fungi {Harper
and ey Publishers, N T.]

Lhandras. and Supangse CILLI79): evision ol the Wdian species of Glossopteris,

Munopraph, Eirhal Sl [restit it o) I'.Il..luulrlrl:illﬂ"-
bz, B, 11, ar eywad ¥, |1 (1963), Principals of Amgospeem Tasonomy. Oliver and Byl
Lanadon
; [ |
Mo, 10, K [2015%), I||r|u:lur|:u'}* .'-Fnir.‘.‘-rivm-f_- Kalyanl Pihlishers, M i)
s R L0 8): Fovieulingge I Kalyani bl Nisw Dol
Loty amned iy ey Feany, Vel ) (New Central Houle Ageney, Caleatia) .
eyt i I, T W P il Civinees R, | 2002 ) M Pivpnapitivem: 1l4-|l11-|||||'.'-i ated
v taeess, o, e Tl i (440
T T 1 FTI Ly Vil Wil gegqrenar ol vasouhar plans |-|q-.-i:1u|rlw1:-~. inl
Laymmnesgme gy, S Yy Lgt, My LT i 1 7
w %
] : ":
) i+ : X W' \ ﬂﬁ
platt 4 "I'L.,.. b ﬂlﬁ'?' - . ' -
= “ Sy r X | |
W o i . .
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* Majumdar, 5. P and Singh, R A, (2000), Analysis of soil: Physical and Chemical properties,

Agrobios (India), Jodhapur

Miven, SV(19087): Fundamentals of F.Lf.u-rrhul:.-p“r Chapman and Hill, London, New York,

Naie, UK. [1970): Pollen morpholopy ol Angiosperms, Scholar Publ. House, Lucknow,
Parihas, NS 5] Essentials of Palacobotany, Centeal Mook - Allahabiad,

Parthar NS, (1977): The Baailisgzy and morgphology af the Preridophytes ([Central Book Depot
Allahabad ), r
I'ichi-Sermolli REG [ 19549): Meridoplyta in vistas in botany, WH Turrlll, ed. (Perpamon Press,
Lomdon) pp 421-493,

Praad, KN, (1999 An imtroduction to Palaeolsotany, AP Pub,

Kandhawa G5 and Mokhapadhyay A {A004): Floriculture in India. Allied Publishers Pt
i ted,

: landhwa G5 and Mukhopadivay A (19096): Flodealire in India, Allied Publ, New Dalhi,
Bashid A (1962]): [(4th edn) An introduction o precdophyta (Vikas Publ House Pvt Ltd,)
Rashid, A |1969]: An Introduction 10 Plevidophyta Vikas Publishing House, Pvt. Ltd, New
Nelhi
Rinvley, [R. [1967]: Fibrils, micratubules and lamellae in Pollen grains. Rev. Palacobotany,
Palynol 3:213-226,
sl 'rasad, 5.V, Ramesh, A, fat, | R and Patidar, . P. [2016), Snil Scirnce, New Vishal
Ialication, :

!‘1:11.1r|11.1 O.F [1990]: Textbook of Preridophyta (Mae Millan India Ltd, New Delhi)
Sharma, 0. 1. [1990]: Text Book of Pteridophya (Mcmillan India Ltd.)
:":Il|l|III!EI=!. KA (2002): Elements of Palaeabota ny, Kitah Mahal, Allahabad.
Singh, 1. (1978): Embryology af Gymnosperms, Encyclopedia of Plant Amatamy X, Gebryder
Hewtragear, Berlin. : '
sinith G, M. {1955): Cryptogamic Botany-val. 2 B hyta and Preridophyta (McG

: raw Hil
Hook Company, New Yaork) AR i |
.‘-I-'|=::'1t|, G. M. [1971]: Cryptogamic Botany, vol. 1), Bryophytes and Pteridophytes [THM)
h:|lrt't'|'. A & Thomas, BA. (1986): Systematic and taxonomic dpproaches in Palacoboatany.
apstenilic Association Special Volume.
Sprme B [ 1962): The marphology of pleridophiyta {Hutchinson Univ, Library, Loendon)
e, Kol ”"3155].‘ The ML!F{Ih{I“]i{}f ol f:j'llrlﬂnsljurm:-;_ Hutehinson Urlih"Er.Efl}l' Lﬂ_—.n”—:'r
Praesis L . Ty ' H
Mol WON [1939): Apogamy, Apospory and PMarthenopencsis in the Pteridophyta, Bot. rev, 5
445 a4 R
Shewart, WO N and 6 W Rothweell | 1994 Palewbatany el the Evelution ol Maants, 2% Fdn
Fanantlrigifyage Iniversity Pross, e o
'-'.'-.lr.u.r|:1 Vishion, [2003): Garden Flowers, Natianal Book Trust
Vashishiha, 18 1, [1992); Lymuposperm (5. Chanul & Co. New Delhi)
Veashshtli, 1R 11992 Preridophyta (5, Chand & Co. New Dethi]
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¥ A 1.: . X
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1L S, SEMESTER-11
*AFER-
(Angiosper gystematios, Embryology amd Indoor Gardening)
i =

Uinit-1: Systenic (IS

, ] Ponettitalean theor
l!Irim-“ Y MHI'T::T{-I.--I l:-‘Iw.[-.'lrl' { Sulurrfemifis); ﬂ'ull [ Enlgpmaeae ey pesny)
F"F!fﬂ 'Im':'“:;-h: ..,;_;,“1},: Floras, Herbarium, Keys [ Intended il Bracketed)
Auplaspoen: 'if‘“r. atures Principles (Rank and axon, Principle of priority)
::; 1::;:‘]{.:“:,::::;; -in gaxonomy: Cytotaxonomy [ K yutype), hytochemistry (Proteins
i h r.

amd Flavenoids)

R

Unit-11: Angiosperm: {lassification and Familices:

1 Systems of Classification: fienthem and Hooker; Engler and Prant] (along with merits -

{emoerits _ 3
z lﬁ.:ml:,- nf][umilits: Dicot: Malveceae, Brassicaceae, Pupilionaceoe, Astoraceas,

Asclepiadacene; Monocot: Foaceae.
Unit-111: Embryology:

Pollination: Types and Significance. | .

2 h:t;ul;n T.5 hnFih'ht.'-r. Microsporagenesis, Struclure of pullen grain, Development of male

i i IE. ;

Iladt::;tullﬂ;i:s af ovule, Structure of anatropous ovule, Mepasporogeneis, Development of
ale gametophyte [Palygonum type) . . = .

4 ]I-E:::lﬁf:liun: :mthh- fertilization and triple fusion, Endosperm and its types, Structure

. of Dicot embryo [u.;m-_r;md: and Monocot embryo,

—

Unit-1V: Skill Development:Landscaping amd Indoor gardening

1. Landscaping: Definition, scope of Tamlseapiings [ Lamddscaping at ollices, industrial
sremises, educational institutes aml parks) . e T

2 Ilmluur gardening: Bricl acciant of palies o lgase prlanns, pols sl u.u?l:.:mnn., [.Il:..HHIh
respuiredd For growing house plants [Tenperaturt, Ligeht, hwmidity, ventilation, walering,
soil, feecing, potling) _ -

1 Popular house plants: Foliage Plants: Coleus Bloee, Hegperio sp. Ferns: fﬂdr:.:_rltrﬂr? LB
Nephvodepiy sp., Padms: Chepsalidocar s futesoemss .|"L_1'n'4'.| palon, 1 rru;r.z J|'r;-r.':.!.u:'rum.rr-
Hi'l“ 1 IMI'"- I'IIIJIWE ri“]-" DI-“-“I-'- ﬂr” h“”“”] -'l:f:'-u .”l '_IHHHH :|.||..'”|'|-1 I{'ls- R ."-j!i'u
Liensedealeinien S,

List of practical: Paper-l

1 _l.'.| “||}| ”.I |"|.;|.;|| II'L“!'.““"“-”'I'I].}L 1”““ hl“_ll.'l”l.Ll|'|.‘i_llr.‘\'-||.lll.,'.‘l|‘ — IIE“I.';
2 .';‘”'I'}" ol theot amel e ol pannihies "1|lnull.l.ll'|““|| A |IIl:|1|.II-:'lu:l.::l:.-l.l |11";'|.-l‘l'l 1l
£ Tocateulate peveen] |'_1'IJ|.|.||1.11|II'I'|“|ll"“"" s i U i ¥ o
1 1_:1|_|_|t:||| isl sdnvie gt il -“"ll'll'l'..t‘l'l‘ll |||||||'I||:.|-||||: El"._-"'- '_Pd- .. ||
b sbidy and datbesrent Iypes, : .
N TIRTLO T [ . . . _y
In I|I"':“|.||_li-|||,||||||| l'||“|-|'||'|l-:lu|‘|||_ ."|||I“"I“-1I:":”|'I.IL“L'“H el reE e l”l [1-"-l'||-||||| ) '
R LT VR I Y1 T il g hlmll‘_lrl.wl‘u ih- i
- Waw 1
! L LY 7 1
N Flh"nl | et %
: L
¥ 5
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"
B. Sc. SEMESTER-111

PAPER-11
(Angiosperm Anatomy and Horticulture)
Ehit-I: Anatomy: i
1. Tisswe: Definition, Characteristics of Meristematic tissue; Classification of meristems
[based on origin and position]) ’
C Simple Permanent Tissue and their lunctions: Parenchyma, Collenchyma, and
Selerenchyma Pl
¢ Complex Permanent Tissue and their functions: Xylem and Fhloem
4. Apical meristem of root amd shoot: Apical eell theory, HstOgen theory, Tunica-Corpus
theory, Newman's theory
Lo Cambiume: Stracture, Types amd functions.

G Primary and Secondary l‘.i_l':lwth in stean and rool:
L. Types of vasealar bundles: Radial, Conjoint, Concentric. )
4 Normal Primary structure of root: Dicot (Sunflower) and Monacot [Maize]
1 Normal Primary structure of stem: Dicot (Sunflower] and Monocot [(Maize)
1 Normal secondary growth in dicol stem: Sunffower
5 Anomalous Secondary prowth in: Dicot stem [Bignonia) and Monocot stem (Dracaena)

+ Unit-110: Periderm, growth rings, Sap-heartwood, leaf anatomy:
¥

! Growth rings: Spring wood and winter wood

2. Sapwood, Heart wood, Tyloses _

¢ Periderm: Composition, functions and Structures assoctated with periderm ( Lenticel,
Hark, Commercial cork)

4. Anatomy of leaf: Dicot {Nerium) and Monocot [Maize)

L, Senescence and Abselssion,

Uenlt-1V: Skill Development: Horticulture

| Morticulture: Definition and scope; inpuriance of horticultace, water requirement aind
prripation, nulrient nuinagement.

0 Methods of propagation of [ollowing horticultaral crops [jpropagation by secds,
vepetative propagation, propagation through specialized nrpans): Rose, Clirysanthemum,
ot Mango, Citeus, G, Lilinm.

U Technmgue of Bansa preparation

List of Practical: Paper-il:
Lo Study of simple and comples Ussue from permsinent picro-preparation.
L Study of differont types of vascalar hundles,
4 Sty of intermal structu e of dicot anid monoeol foots with the help of temporary micro-

[ praratian.

A Anatomy of dicol amd monoeat stem with thes help ol tempaorary or double stained
[HeERae L micra=pregeriatisn

bty of senreal aod sonsenadoan s secnndary |

statied permsinent miceo- prepanition, : :
W Sty of teral straeliee of dicot [Merinn] sl msmocet Jead [ Maize ] witle thee help o

senwlh e stem with the belp of double

DB ary e e et .
sty o vorsones lerticaltioeal vrops praennt itk i sylbiles - a

-

MNale: 1. I.L"'-"-'Ellﬂllll‘l el st ALY ATE il BN IIII.I[-‘I.I.‘II

F _' 0oy e | - |{I
4 Short excarsion tour is expecit , 1 Nt |

i ,\.r [ ! Y
_:‘_1.‘.“F. 1 !
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BOTANY PRACTICAL EXAMINATION

. Sc,
SEMESTER-IN
TIME: FIVE HOURS MAX, MARKS: 30

i

Q. 1: Deseribe in jechinical |i|||!'!||.r|1"|f' the pive Anplospermie st or il (A). Classify and i
identify the family giving reasois. 05 M !

0. 2: Calewlate percent germination AFpolles gratng in v material (3). 03 M :
Q. 3: Prepare temporary manent 0F e given voot flopf tate lal(€) and identify giving i
diagnostic characlers 4 |

Q. 4: Prepare double stained permanent mount of the plven stem material (D), dentify |
piving diagnostle elirclers. 05 M i

(. 5: Spotting; 05 M {'
(E) Fossil anglosperms (F) Embryology  (G) Tissue F:

{#1) Popular house plant (1) Hortlewlual plamt i

|

Q. 6 Viva-vore, 03 i
Q. 7: Practical Record and Excursion report, 05 M i
...................... |
|i
Suggested Readings: Semester-111 . Fll'
Agarwal, V. Kr., and Bhargava P, [2017], Home Gardening, Tustal Mahal, Allaliabad [Tndia) 1
Haker, H.G. (1954): Aperture membranes in Studies of Pollen Morphology and Taxonomy, New |
Phytologist, 54(3), B. _ I
Hhojwani, 5, 5. and Bhatnagar, 5. P. {2000): The Embryology of Angiosperms, Vikas Publishing |

House, Delhi. i

Chadha, K. L. (2001 ), Handbook of Hurticiliure, [ndian I,'mim‘-ll ul ﬂni'icuﬁﬁr,ll Bosearcly, Woew

[Yeihi (India)

Cutter, E G [1971): Plant Anatomy: Experiment and Interjrelition. Part 11 Organs. Edward

Arnald, London,

v, PAL apd Heyweood, VOIL (1972 Principles ol agivsperims Lixonomy, Boberl B Kreiger

il %00 Miswe Yok,

Bluatba, & G 1 1989); ﬂy":tl.‘ﬂl.tlh H”"""."" Woileey Easterrn G, j

Erdiman, G (1966 Pollen morpholopy and plant tsonomy anpgiosperms Hafoer, New York.

Erdtiman, G (1945): Pollen Morpholespy omd Plant Taxenoniy IV Labiatae, Verbonaceae,

Avicenniaceae. Svensk Botanisk Tidskeifl, F49(3).

Erdtimem, G0 1952): Pallen Murphilogey ol Plant Taxouomy (An Intreduction to Falynolpy]

Erdeman,G, (1957): Pallen and Spoge pesrplialogy and plant tixonomy. (An imtroduction 1o

|]..||.'|":'|| ey ] Dalner Pubilizhing Comnp-Mew York,

B, K (1979): Aatany of seed Pants, 2ml Edn John Wiley and Sons New York Fahn, A,

I'I=:1I:1 Anatomy, 204l Edin. 1 B P, Oxlord,

Il.;u!:l'rli. K. anel Van dor T “-_:jr-”. he Principles oo Pallivertaon Eeabopy, Pergamin Press,

Khory

Fahi, A RLRIEL .8 B B T .I'I.II.II|r|||I|_I_: trl v bitionn ) [fergratinon Peirses, Cixlivial

:'_"“I:'- 'T'Ill‘l-i_'-'ll- Araloomy, Frad Ky s, gpapan [PEvss, Chslinnal

FTERN T LT T % : R T L

i ed Soggh 1 L2000 b e alesaping dind vmmental plants Kalyant falal
R N I 1'!]3-’!}"" R 1”

i f f
“."II ey ) - s I.
. L .

s v Al
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13
] I”-Ilr‘l':'ﬂ'll'l. 1L (1971]): New concept in flowering plant Taxonomy. Hickman educational books
| bl Larmilom,
|

||r"-|1r|l T, . []‘}?II; lEI.HIIrr]. "ollem: “‘F'Whlpmr-nl & I'ilﬁlﬂlﬂﬂ}f. HLIILE:FI.H."uﬂ,hﬁ_
T

| Hesdage Harnson, ¥, (1991): Stipma characteristics and Anpiasperm taxonomy, Nord ], Sar,
R LLR R e

Hlevwvod, VB amd Moare, DML (1984): Cureent coneepts in Plant Taxonomy. Academic
Poary, Losanglin,

Hlevwannd, VL (1967): Plamt Taxonomy, Stadies i Biolopy, No. 5 Edward Arnald {1ahl.)
| RTTITLETTED

it Havtsson, | (1967): Mlant Taxonomy, Enplich Lanpuage Hook Sco. and Edward Arnold
FaluLul, LK,

elbvey, 12 (1983): An Inteoduction of plant Taxonomy. Cambridge  University Press,
ainbridgee, London,

halied 18 and Nawaz K. (2004): Introductory plant taxonomy. Kalyani Publ, New Delhi,
dall, V. N, Taxonomy of Anglosperm,

al, VK. (1970): Pollen morphology of Anglozperms. Scholar Publ. House, Lucknow,
ftitar, M, and Yeo, P (1973): The Mallination of Flowers, William Collins Son, Lendon.
EBlord, AE (1986): Fundamentals of plant systematic. Harper and Row, New York

dghavan, V. [1986): Embryogenesis in Anglosperms: A Developmental and Experimental
iy Cambridge University Press, Cambridge.

ayal Horticultural Society’s Encyelopedia of Gardening,
e IV (208 2): Horticulture at glance. Kalyan| I'abil, New Delhi.

gl 11 {1970): Embryology of Gymnosperms, Encyclopedia af Plant Anatomy X, Gebryder,
nrtragear, Herlin.
M | [2014), Basic Horticulture, Kalyani Publishers, Lukhnow (India)
prempe, N R [1986): Flora of Nagpur District. Shree Prakashan, Nagpur.
P Amarmath; Nursery and Landscaping, Aprobins {India),

Islinn Swarupy Indoor Gardening (1993): Publication & Information -Division 1CAR New
SUTIEN i

3} : . 1 : '|
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! _ll " A0
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I8, 8¢ SEMESTER v
FAER-)

(Cell Hiotogy, Plant Breeding, Evoalutlon upg Seed Technology)

1. Cell: Hrief account of Cell theory, Comparison o, p

e of typical plant cell rolearyotic and Fukaryotic cell

arpanization, Sirici : 1
2. Structure and l'l.ml:i.[uﬂ!-'lllf-' Coll wall, Plisim imembyagge (Mt Mosaic model),
Ensdoplasmic reticulum, Golgt complex, Rilmsomwes gl Vaeusle,

Unig-10: Coll biology:

. Structure and functions of: Chloroplasy, Mhachandela s Nudeus

Chromosome morphology: Chromatid, chromameres, centromere, telomers, secondary

constriction, satellite. '

Molecular erganization of chromoseme: Nucleasome maodel,

4. Sex Chromosomes:Definition, Structure of sex cliromosomes (X and Y) in Malandrium
plant.

5. Cell division: Mitosis and Melosis (Mechanism and sipnifeance).

Pz e

i

Unit-11: Plant breeding and Evolution.

L. Plant Breeding: Definltion and objectives

Methods of Plant breeding: Delinition; Provedure or technlque of Pure line selection,
Clonal selection, Hybridization, Heterosis (Definition and Scope)

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

4. Evolution: Neo-Darwinism and Miller's theory,

Bl

Unit-1V: Skill Development: Seed Technalopy

1. Secd: Structure amd types

L. Seed dormancy: Causes of seed ilormancy, methads to lreak seed dermancy

4. Seed technology: Seed storpe, seod hanks, Letors allectlng seed viability, genetic
erasion, methods of seed production, seed testng and certification.

Commercial types of sceds: Farpiers seed, Bomndabion sewvils, broeders seed and
vertileed sl

List of Practical: Faper-1:

1 .‘ilmll,.' ol cell arganelles witly e ey o phistageapilis o stides.
Lo Sy il mitosis m suitalile phanl paterEl.

1 :'-.Irml‘_.r ol eeiosis dm s bl 1

. 7 i speged lonmney.

i ::1“"5" ||“| 1.;.1||'-| Ujj!'llrl1|f Ill”l |H‘I'-|.'{'|I|i-“""' ",‘l'l'd |5|.-I'Il1il1.lll1|ll I]}r Ihll’l;"l‘ :'i|l.ll ”]':'l-!““! rar
tetrmgnlinm =l :

. TEey )
.I.I ||||'|‘IIF § L] ‘.'El 1 i ¢
=al b 1 i
L T uf ¢ 1
ja \,"I ' ' )
Iy 1 3? - ’{fﬁl
o

e
,, — e e
-

lflm

{ int

Mo
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. Sc. SEMESTER- 1V
PAVER-11
[Genetics, Molecular Riolopy and Plant Nursery)

mit-1: enetios: (Mendelism, Linkage and crossing over).

P Maesndelism: Dasic teeminolopy, Law of sepregation and law of independent assortment.

L Interaction of penes: Allolic: Incomplete dominance ( 1:2:1); Non-allelic:
Complementary factors (9:9) and Dominant epistasis (12:3:1).

L Linlage: Definition, Theory of inkage: Coupling aml Repulsion, Types: Complete and
Imeamplete linkage

4, Crossing over; Delinition, Breakape and reunion theoery, significance of crossing over.

o0 Genetios: (Mutation)

1. Mutation: Definition, Types:Spontaneous and induced mutation, Physical and Chemical
mutagens, applications of induced mutations,

< Chromosomal aberrations: Deficiency, Duplications, Inversion and Translocation

(o Variation in chromosome number: Anen plmdy {Mullisemics, Monosomics, Trisomics

P al Tetrasomics), Euploidy (Autopolyploidy, Allopolyploidy); Significance.
i

DNA Damage and Repair: Photoreactivation and Excision Repair
U111z Molecular biology

L. BNA: Structure of BNA (Watson and Crick’s model), Replication of DNA:
semlcinservative method of DNA replication, 3

¢ BNA: Types, Clover leal model ol 1-RNA

| Conecept of pene: Classical: Cistron, Muton and Recon

1 Genetic code: Definition and characteristics

' Protein synthesis: Transcription and Translation

i Repulation of gene action: Lac-Operon model

Llnh IV Skill Development: Plant nursery

I Nuarsery: Definitoon and Rolde or olijective; noarsery indrastrpcturg

L d PMlanning and scasonal activities: Preparation of nuesery heds, Planting: direct seeding

ek trinsplant, Air layeringg Hudding , Grafting, cutting, rooting medium, hardening of
pliand
I NHI'.‘-.'L'I']." migement: foutime parden operdions, soil stecilization, seed suwing,

Pricking, plantiog and transplanting shading, slopping ar pinching, defoliation,
wintering, mdeldng and wopiary.

!ll'-hrt Practical: Paper-11:
T prronee Maspielel's |; e Ol Sepregation welth the heldp ol ealired baeads.
AT e Mendel's Liw ol infepemdent assortmoent with te help of colored beads,
b T sl ot 1y g ol pene tervacton mentioned ay theaey from piven data,
Vo Tansbinly dhibterent matlumfs of wepreba e prraisaiabom [ Ajy Loveving, cuttang, hudding
T AT
o Testindy the miothesd ol sl stagabizations e Pt Opgeepye .
Nute: 1L Developmental stapes are not expected, an ?1'” G
a8l excursion tanp Jebsil o Nprsery S EXRecgey] | . I III'II 1
I ‘ 1':[::"4"':.""‘f i T

P " '
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BOTANY PRACTICAL pxa MINATION
. 5S¢,
SEMESTER-1v

TIME: FIVE LIRS MAX. MARKS: 30

1. 1: To prepare semi-permanett Squash fsmeap of 1y given plant material (A), identi fy

stape/s of cell division. o
Q. 2: To solve given prohlem of BioSttstics fio the piven data (1), 03 M
0. 3: To determine seed viabilityol the givey yop (C) andd report the finding, 03M
Q 4:To prove Mendel’s law of inheritance By wsing: colored beads (D) and apply Chi-

squane lest. . -
Q. 5: To wark aut the type of gene interaction from the glven data (E). AEM
Q. 6: Spotting: das
(F) Cell organelle (G) Cell division
(H) Tools used in nursery (1] Method of vegetative propagation.

|

Q. 7: Viva-voce. 03 M
(. 8: Practieal Record and Excursion report. 05 M |

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

Agrawal, PK. (2015), Principles of Seed Technelogy, ICAR, New Delhi

- Agrawal, R L (2015), Seed Technology, Oxford sind 181 Pubilishing Co. Pvt. Ltd.
Alberts, B. D. Bray, |, Lewis, M. Ralf K, Roberts, and |, D, Watsan [19499]): Molecular Biology of
the Cell {Garland Publishing Co. Inc. N.Y )
Hewley, L. and Black, M, (1994): Seeds: Physiolopy of Development and Germination, Plenum
Press. New York
Lowper, G M, [1997]: The Cell” A Muolecobar Approach {Oxford Uiy, I'ress)
Freitelder, DL [1990): Essentials of Motecular Biology (Narosa Publishing House, New Delhi,
r-":.'l.lri'.e;:-.j
twitner, E. |, M. | stmmond, and 11 P <nestat (F991): Principles of Genetics, Bed [John Wiley
anid Sons, Inc N Y,)
Gl LKL (2007): Genetics: Classieal to Modern. Rastepi Publications, Meert
:;“Iﬂ-h PHIIYS9]: A Text Hook of cedl aml Molecular Biology (Rastogi Publications, Mecrut
L
Watrtman, 1L T, 2 Kestloer 3] il':]]'h]. Plant Propepaation: Principles and Practces, Sed Fdp

Prentaee- Hall of ndig Pt L New Dyl
Hawkms, 1. 1. [1991]: Gene Mttctupge gl Expression 2%%ed (Cambridge University Press

Cambrulpe () K | I
I“-'I-'Il- G196 1 ol Malecilir ”“"H]'!r" Congepts il Experimients (Jolin Wiley anel Sons
i) . |

Bhenwsunith, L] il v pa Kl | PRI g gariples of celland Madecabar Badogy, 2od ed. e
Iullun|uIJ|-;:|-|||.|h.~.-. ST

Ko, DL DL [ 199 A bies e T r Balyam Mabilisher, New
edh | i H?Jh il Cylology, ety Ll ool ¥ L

5 .5'1' r_-.' Illl_l_;rh It |I ?:"‘"'F.’.-J-!ll '||I ‘r}: | i
* g |'1|-|r- ﬁ““r'i "ﬁ‘hﬁ’ d‘(}i'u ‘hul
.. h s
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Fewwin, G, 20009 Gene VI (John Wiley and Sons, N. Y.

Lasilisty, L AL Berk, S, L Zipursky, 1 Matodaira, D, Baltimore and Jm Damell [2000]: Molecular
soll Wnlogey (W HL Freeman and Co. NOY.)

Wy, 18 K (2012), Plant Nursery Manapgement, Sclentific iblishors, Jodhpur [I:l_'l*llﬁ]

Wl 1% ) [1998]: Genetics [ The TenjaminfCanimings publishing Con, I, UISA

Shetrnia, 1R amd Seivastav, M. (2004] Plam Propagation and Nursery Management,
tesr natiomal Book Distrhating Co.

gt 16 (20120 Hertiewlwre ab glance. Kalyani Publ, New Dethi. :

I'1”|'.1|| i [1"!?”": IE'|'|'|h|'I!|";5|-'-|ﬂ"|' il ':'I_'l.'lli!l1fl'.r.|l-l,"l'rll51 |':!I1I'J|I'|;-Il:llll,-[|i;l il I:'Iu'lrﬁ. .ﬂ.natumjﬂ :':, Ir&hf’}"ﬂlﬂ]’,
Hoptragear, Berlim, :

Snasband, 10 1% and ML 1L Simmons [ 2000]: Principles of Genetics [Irehin Wiley and sons, USA)
Vyas S and Tl-il_"hhl .|'I|I [..l'“l ]'lI .|'_‘..” -““I 'I.il'll!"l.'HFi'l" ]H:]II'II_:}'- {:I 1% I’"hl. F"-Hr [hist, I"'I.I'I. r.-td.r HEW
(R

Waatsin, [ 0, Hopkins, Reberts, Steitz, Welner [1907]: Moleeular Biology of Gene, Benjamin
Cummings Pub, Co. Sherman)

; \
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It Sc. SEMESTER.y
PAPEL.)

(Plant Physiology, Mineral Ny and Hydroponies)

Unit-1: Plant-Water relation:

I. Water relation: Concept and SNy fealsiliniean, [3iflus iy, Osmosis, O
pressire, Cell as osmotie system, Dpn, Masmolysis, ' i, Usmaosis, Osmotic

4. Ascent of sap: Refinition, lEt_ml Pressure thenry, !:TJ|1-|'.'.‘|.'i'I.II|~.'HHlL‘5‘.jE:IJ1 thirs

A Tramspivation: Definition, Types, Mechanjam, of Stomatal rnnwmt-nt!:{!'l'?:"--'lal-:nl‘ﬁ
Hypothosis]

1. Phleem transport: Munch Hypothesgs

5. Mineral uptakes Vassive (Donnan's Equilibrium), Active (Carrier Concept).

Hnit-11: Photosynthesis and Respiration:

1. Photosynthesis: Delinition, Significance. Photosynthetic pigments (Type and rale),
Mhotosystems.
4. Mechanism of photosynthesis: Ligh reaction:Cyclic and non- cyclic
- photophospharylation, Dark Reaction: Calvin Cyele (C4), USK pathway (Cq), CAM
prathiivay).
4. Respiration: Definition, Types, sipnilicance and Respiratory Quotient (RG)
1. Mechanism of respiration: Glycolysiz, Kreb's Cycle, Oxidative ph espharylation [ETS)
Fermentation: Definition, Types, Mechanism of fermentation: Lactic acid and Alcaholic,

£

Unit-111: N- Fixation, Plant Movements, Photoperiodism:
1. Nitrogen Metabalism: Definition, Mechanism of Biological N-Fixation {Symbiotic and
Ran-symbiotic) .
£ Plant Movements: PBefinition, Outline, Trupie (Geotrapic, Phatotropic, Thigemotrapic)
and Nastic (Seismonastic).
1 Photoperiodism: Prefieitoon, Classitication [Short [y PLant, Leng Diay Plant and Day
Mentral Pflam ), photaperodic indoc ion, 1 erde e i,
Corvadiom rhivthms and Hielesprecanl el

=

Unit-1V: Skill Develapment: Mineral nuteition and Hydroponics:

-—

Mieneral nutrition: Btinition, seneeve, Dypes [Macen anl micranutrivnts)

4 Role and deficieney symptoms of Macronutrients: Nilvopen, Phosphorous, Potassinm
el Caleiam

E Rale and deficiency symploms of Micronutricuts: Tran, Manganese, Boren and Zig

1 Hydvaponics: ”1.|””tm“l advailpes il L|1H,|4r-|,-.-|“|.|nu:-.;, Typis ol Tiyddeopeonic syslems
[Bevp water culture MNastrtent Film Techmigue): Nutrent compesition

. MotTinds: Hyelrargaeny Laristisggs ol Tamnm, Coetember, Speoe l el Calalige.

List of Practicl- Sem -V, Miper..
A Major I‘h}-.-.-hljup_}r Experimegis:

I I LLET T ) TR (IR T l|I,'|||||..|.-| LELRe A il i pearantl bty ool sl maeesadir e
: wailwreie oemn Ll paess digas Bty il ool inanepiibor nows

: Pt sl pily T | VR T

E o g
sheErnmanne s v
N |

-||I1||4...!r- L i i
LN I -'||||1|'||||.|r-||1.'-l'lII"|-" o by priasiieed vt el
Ed i iLEE
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T cimpeare ate of traspiration rom surlaces ol leal by cobalt chloride method

Al R o esneet Dyl
T KRR TR Wloropbivll pigments by paper dromatopgraphy and calentare WE value of
alulbiey aeipn [ LITRLEEERAT L
o meainne thae vt o platosysthesis e Willasen's bubbler under varahe eonditinns
T Gepantity amd guality)
W T the e of photosymbests by Willmots bubbler under variable conditions
ol temperaboee amd COp comeentratiomn
U Teketenmiee e vesparaton v guetient (10 of the given plant material,

L )

I Mo Plivaiolopy Experiments:

T ademmansirate e phenomenon of ililition,

¢ T demonstedte past pressuee in saitable plant matercial,

T temmapsteate thal Bl is ey vasiy dor plutosynthesis [Caanenp's Hiphe sereen),

1 To demonsteate that light, cldovaphivll and £0; 5 necessary lor photosynthesis [Mall's
Ll leal sxperiment). ,

S Twlemaonstrate fermentation by Kuhne's tiebe.

B Todemaonstrate the evolution of CO; dy ring respiration,

U Mlant movement, Fhotoperiodism, mineral nutrition and hydroponics:
b e dleiwistrate the phenomenon of nastic movement in Mintosg pudica plant
P dlispmstiate the phenomenoen of soil less grawth in plants mentioned in syllabus.
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1.5, SEMESTER-v
PAPER-11
(Plant Ecology and Oppuanic Farming)

Unit-1: Plapt and environment:

1.

=

Ecology: Delinition, l11-;1111'iit'ﬂ_ﬂrlt[ sipnllicance.

Climatic Gictors: Atmospheric [Laseons compasition); Effeet of Light and Temperature
*n 1|'I."F!|‘|"l At ! 4 ;

Edaphic factors: Pedogenesis, Soil prolile, Soil micro-organisms.,

Physiographie factors: ot OO Interiction hetween plants and animals and
husrmans and inberaction hetween plants Browing In a community.

Unit-11: Ecosystem:

1,

i

£

Ecasysten: Definition, types; Components: Riotic and abiotic components, Food chain,
Food web, Ecological pyramids.

Autecology: Definition, Importance, Ecads, Eeolypes: Characteristics and importance,
Growth curve, -

Svnecalogy: Definition, Study of community: Quantitative characteristics: Frequency,
Density, Abundance; Qualitative characteristics: Life forms, Raunkier’s Riological
Spectrum and Synthetic characteristics: Presence, fidelity and dominance,

Unit-I11: Plant Succession and adaptations:

.

3.

Plant Succession: Definition, Causes of successian, Hydrosere, Xerosere

Plant Adaptations: Morphological and anatomical adaptations of Hydrophyte (Hydrila,
Nymphaea), Xerophyte (Casuaring, Nerium), Halophyte and Epiphyte (Vanda),
Biogeochemical eyeles: Nitrogen and Phosphorous

Unit-1V: Skill development: Organic Rrming:

Organic Torming: Delinition, concept, advantages and dissdvantagoes, green manun e amld
prganic lertilizers.

Methods: Recycling of biodepradable kitchen, apricaltucal and idosteial waste,

Methods of: Preporation ol Hio compast, preparation ol .'i'{‘l'!11il'ﬂltli1llz1'l' and s Ly,
solation aned mocalom produetion of VAM,

Organic manwre: Eieet of eepame manires on geowth aomd yield productivity of varous
erap plints,

List of Practical: Paper-11:

]

T ddetermine treguency, dersdty gl abdanee ol comeimiy by quasheate method
Tov eleleronnme hiomagencity of vigreh 1] s Dy Fonunkaer's fregueemy diagrm.
T dletermine the mimimum quqber of geadtes eguiced lor reliable ostimate of

Tubomnnass i gerasslands

Ter stunely the trequency of el Cugg i prasshond amd o compare e frequuiicy

st E i ity Wanmbier”s st Lyl frewgriviey diagram

Lo i i 3 .
s e v roonbned alypt Diospis s b gl AT RTITL o
I.” My sl protite . diieren Ioge ot fonines 0o Tiesan bay e ; {
:“ CEHHRACTES ey, pl g egggeratune of diflerent water bodies, “'@ e
NS IR
Hm ity ol 'r'““"-‘lllh-mrr -.|I1I|‘['“‘ i .I['

‘ 3)
71} Y ._ HI&J,:"F lill :
S 1 q}-l""l}'I 1 ‘ I j
i . I
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21

"l sty the morphological and anatomical charactoristics of hydrophyte, xerophyte,
ldsapbivtes winl eplphiyte with reference to reclogical adaptations.

L el tsan il ilesstiban ation of virious BEEANIC manures.

U O TR NTTT (S T ||I-I'“II!I|||I'rI|'_'1|' [1rl1rq=ij;|r.'|!ir|l:| ul vermi-compost.

Nuter Lbevelopmental stapes are not expected,
SO exenesion tour/ visit to Organie farm is expected

BOTARY PRACTICAL EXAMINATION

| SEMESTER-V

hn IVE TIOURS MAX. MARKS: 30

1 T peatorm the given major physiology experiment (A) and report the findings, 05 M
1 T perlormithe given minar pliy:;h:-tnm- experiment [B) and report the findings. 03 M

00 B perform the given ecological experiment (C) and report the finding. 05M
U Teadudy morphaological and anatomieal characteristics of the given plant material
L) sty pelerence to ecological adaptations. NS M
LT '|.||'|'l||.||1|[.{! 04 M
10 Flant physiology {F}) Ecology

(0] Hwlroponics (H) Manures.

16 Yivasvore 03 M

I 71 Practical Record and Excursion report, 05 M

Supgpested Reading: Semester-V

Al RS, [1966); Conservation Ecolupy, Abs Proc Schoal on Plant Ecol (Eull paper in press
Ualenil anal 1BH Calewtna).

Al LS. (1968): Freshwater ccosystem-Manual of Erology 123-137 (See Misra KC et al,
i)

At 1S, (19951 A text ook ol plant ceolopy Student and co. Varandsi-5 awml Stoughton,
LELC T

Miiil e siei | M. Eeology lor coveronmental sciences: hsphere ceosystemns and man

Abina, BLTE il Sarin MUN. [ 1968): Crop Physiology in lndia LIAR] Publ,

Pl M 1993 Funeasmentals of Ecology WIS Saunders and co. Philadelghia USA.

Wemnpaehin 13, L Enevpy low, notrient cycling and ceosystem rosilience. Eeology 56, 23043
Uwivelt T Shankar {1968 |: The decomposer system manual of ecology See Misra K et
i1

Feaiv LT L1972): Grop physiolopy

Fibbes A IE ook Moy, B KM S [ 1947 ): Envaronsental Pl Physiology.

LRI (R U EHI X Cheaantitalive prlant veolugy, P Californig Press, California.

barpba 10N P72 Grap Miysiolipy

ke Ml (e, M (PR ] Tl Plovsiodogy o Plants Ungder Stress, TCAR landbonle of

Lo wliluwasys, I':{'
L TETTL T T O PR b Dntvanedanctioan Lo Pl pleyseuge [ Wiloy & Sons Mow York, USA ﬁ'r"’/
Pebs Bomaa 15§ PEALE Aen inst g buse tian b poaprdtbion evalyey. Yale Uiy, Press, -

2N
AT T e
i ‘ oo

|
=1
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*Kochhar I L. !1|'}F!|r]]: |1|.-'| Tt EI"HII':FL"I “ﬂ!ﬂ!]rlrﬂ-k‘.h;h“nl M-i] li )

Krebs G, |, [1972): Fa “IMFF Harper and Row Publ, Moy '!":::I:.I Apra

Kumar 11 D, (1994): Mudesn CoRCepis ofecolopy, Vikas nublichi

Moore, T.C. (1909): Biochemistey and Physiolopy of FJ-‘J:II li{rrli:lllzll:"l*]':];l;fdr;; J;d' HEW T-"iri“-[
New York, TISA . - -apringer- verlag,
ﬁl“1“||. f'..':i.[ 11]1_]11]: |"'||}|!.;:||_'I1l: Tl e ]:.'I'l'|'|'|'|:|“"“|.“l -II Pl t I N :
Press, Diepo, USA y " I : '|]"5It|'|umr [Znd ed). Academic
Odum B, {1983): asic |'-':'|'||3'F'}i?‘::jl”lfll‘r: kil Philad el phvia

Paler, 1.6, and Aspinal, D[T902): The Physiolgm - S

II‘J;:::';. aladl Heny and Biochemistry of Drought resistant in
Pessarkli, M. (2004 ): Handbook of PEnt amd Cray physiolg

; : y ey, Marcel Dokl .
Salishury, PR and Ross, CWO992): Plant physiology (4thed), Wad;:;-ﬂ:wi' bilish
Co.California, UsA : _ : ublishing
Shukla RS, and Chandel (2005): A Text Book of Plant Ecology. S. Chand and Co. Ltd. New
Delhi Ad., Ive
Silverton | W, (1982): Introduction ta plant population ecology, Longman
Sinha SX. Sane PV, Bhargava S.C and Agarwal P [199[”' b f _

. <k ¢ Proceeding of Inte

Congress of Plant Physiology Vol. [ & 11, ) Mg ol internztional
Stanley, .G, Search, RW. (1971): Pollen protein dilfusates. In Heslop-Harrison-|. (Ed.) Pollen:
development and physiology. Butterwaorths, London, pp 174-176. .
r':} L.and Zeiger, E. {1998): Plant Physiology. Sinaucr Associates, Inc, Publishers, Massachus,
L, 1L

¥
i i
L '.'}Ih l'h::‘ 1 ) i

A o
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Uil W sty Lipids and Enzymology:

i
il

b

I3 Sc. SEMESTER-v)

FAPER-]
{ LLTITTR (T sl v, et clisl LA T | "'lnr-'hﬂl 1'[|-|_'i| ““Inl:}l} o
{i4]

I mhh: Petination, Mroperties and role of ity acids, oils and waxes; Depradation of Fals
(IV Osicdationand Glyoxyle achd eycle)

EnzymologyiEnavies:Delinition, Nomenclature aned classilication of enzymes;
Characteristics (Mroperties] ol enzynios

Nasic concepts of ensymolopy: Huoloenzyme, Apoenzyme, Prosthetic group, Co-enzyme,
Corfactor, Active site, Isoenzyme

Mechanism of enzyme action: Enzyme-substrate complex theory, Lock and koy madel,
Induced Nt model

Fnzyme inhibitors: Definition, Competitive and non competitive,

Wak Al Mlant tssue culture:

o0
1
1

firief account of: Tissue culture, Toti potency, Explant, Aseptic cultures,
Micropropogation, Differentiation and M orphingenesis.

Methods of sterilization: Autoclavi nit, Dry heat and Chemical sterilization
Culture Media: MS media (Preparation and nutrient cantents)

Tissue Cultures: Callus and organ culture [Shaot ti p and Anther culture) and its
applications

8 Protoplast culture and its applications.
B Applications of tissue celture

Wil Genetie enginecring:

Genetic engincering: Definition, Tools in genetic engineering: Enzymes {Restriction
enzymes, Lipases, DNA-polymerases), HosL

Cloning vectors: General Characteristios, method of lsalation of vector, Plasmid ns s
victor (pRi14e),

DNA Library: Definition, Construction of Genomic librry iaod C-DNA libeary and their
significance :
Agrobactericm mediated gene teansfer: Stroctore of Ti-plismid, mechaniem of
leamn=ler,

ol ol hiestechnology in crop improvemen!

UniEIv: Skill Development: Herbal technalogy:

Werbal technolagy: History and importance of heebsal teghinology
I‘l-'l '.I'i.' conee rlt 0 |]| ||-|il:-;I i |h;“||'|-|_i|'!.._ N‘“ ||r';|‘ llyt"-‘h IIJ I'r"lll,']ll_'l" I“'t WA F"'“I-lui'i':l"lr ﬂmj
UHE e e

- Methads: Gl i Lo tnge, proocessingh stociape aod wtdesation of Witlfeemia

et e, Alue veras, Gt soeti)

Dy vielding horlal plannts: Loesenrnten eedDet (e, Bevionne horeneilis, foehiepeafera tinctorin
Werhs tsed in cosmetion: oo o ferron Plsconut ail ), e Jorga (Turmeric),

LR ITTT T CAT e T vl meg |, farwennadnifee spis [Lsiwaanilyy ikl ), Mosie spess [Rivse ], TSE e reavips
e [ELLE rrpae T TR T RSt LN LU AR LT | I IR T aptaha e s, ey el

i"ll.llf'il'1|-"|F|1l'|:ui|11|- I, -~
' : t T EI
e 1} f

PN e
o N UE |

i 2 ’
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List of Practieal, Paper-I;

To stwdy the effect o temperature
plant material,

T study the effict of lempesiature on the g vity uf enzyme Latalase/Peraxidase in the
suitable plant material,

o the activily of enzyme Amylase in the suitable

To pertorm micrg chemical test oy olls Mipids,

Tar stundy Prineiple amd worling of Albiclaviy, pyen,
Tostudy the strg tire of plasmild vector il
Extraction and Prepavation of Afoe
Tostudy the methad ol preparation of Rose-waler,

To stidy the method of preparation of ofl from Nibiscus lower,

To study the moet hod of extract ton of natyra) dye from suitable dye yielding plant.

pH meter, laminar air Maw,

Ti-plagmid from the phetograph/diagrams,
VEra juice from mature leaves of plant,

u

—
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B. Sc. SEMESTER-v|
rAPER-N
(Phytugeography, Unilization of Plants, Technigues and Pha rmacognosy )

Unit-1: Phytogeagraphy, Mollution, Natural resourees:

| 1. Phytogeography: Principhes of |1|,_-,,r[..lu_._-“m-np||_-,.r, Distribution [Wides, Endemies, 1y
contmuons species); Climatic regions of lndia, Phytogeographic regions ol fudia
(Chaterjee, 1962) (Name, Distribution apea, Typical Vepgetation)

Lo Environmental pollution: Cavses  amd Contral measures of Apricaltyrpe pestluet iy apil
Noise pollution

d. Natuwral Resources: Renewable and  Nog-renewalile resources, factors for thely
depletion

1. Conservation strategies: Conservation of forest and water resources.,

Unit-Il: Utilization of plants and Ethnobotany:

L. Utilization of plants: Marphology, Utilization and important chemical constituents 'of

ﬂ‘ . the plants: Food (Wheat), 0il {Groundnut), Fiber (Cotton), Spices [Clave), [eve At
(Loflee), Medicinal (Adhatoda vassica), and Rubber:

L. Ethnobotany: Definition, Brief history, branches and importance of Ethnohotany,

4. Plants of enthnobotanical importance: Vegetable, Fruits, Seeds, Medicinal amil
Narcotics (Two plants each with reference to fa mily, parts used and tribal areas)

Unit-111: Microscopy and Techniques:

L. Microscopy: Principle, types and application of microscope [Light, Fluorescent, SEM anil
TEM],
Techniques: Principle, types and application of Centrifugation, Electrophoresis (5114
PAGE and Agarose), spectroscopy (UV-Vis), El1r'umulngr,1|ﬂ:_-,- (Paper and Thin Liyver
Chromatography [T1.0])

o

linit-1V: Skill development: Pharmacopgnosy;

I Pharmacognosy: Detinition and scope, Drog adulieration: Types; mothods ol ey
. ’ cvalustion: Hiological testing of herhal drugs, phytochemical screening testy lor
I seconcary metaluilites (Alkaloids and Flavenoids)

£ Pharmacelogical plants: Biological suorce, staining, diugnosis, micro-chemleil tosls,
chemical constituens, preeparation anel pses ol dg exteicted om the plants: iturn
leal, Vinewr roven, Plaiteigger ovartar {Tsapygol) secds, Lo usilatissinme [Linsewd) sevls,
Flettarie. cordamomrm fewil, Coericeeyunn st frail, Eugeni caryvaptpliug {Clive)
Aerwver-lid, Rennwalfiv s paentin v, Eieggiher officinoke {Ginger) rhizonne

Note: I Dhewy i3 frivee il =i Apesare nol exj il [-l:l,

\ & Short excursion tous is expected \
5 R
| | e —s
W Y g r b ik
1 . + :.‘:.-' & -1
.I-il ; % };'_1.: III|
-Irl‘ - ! 1":}"' i §
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List of Practical; Paper-1k .
1. T ﬁ-I-H_-' il tl”‘ Il;||llt'l| Hl. ThenEse F.“"."‘Iﬂﬂ. I1r l””l:_'rllr“ T'll"-'ll-'l'l]..' aress with the h‘_lllF, af

decimeter and compare it with tolerance lmit
2 To study the mrphology, utilization and mportant chemical canstituents of plants

sentioned in theory (tilization of plants),
3 To study ethnobotanical importance of plants under the dilferent eategories mentioned

in theory. ) .
4. To study the principle and working of microscope, spectrophotometer, contrifupe and
pel-clectrophoresis apparatus,
5. To study different adultevants vsed with reference to drug adulteration,
6, To study biclogical source, chemical constituents, preparation and uses of drugs
alitained from plants wentioned in theary, ,
BOTANY PRACTICAL EXAMINATION
SEMESTER-VI ‘
TIME: FIVE HOURS MAX, MARKS: 20
(0. 1: To perform the given biochemical experiment (A) and report the findings, 03 M {} h’
(). 2: Ta perform the given micro-chemical test (B) and report the findings. 03 M
0. 3: To extract and prepare the herbal product (C) from the given plant material.  04M
1, 4: Write about the morphalopy and utilization of the given plant material (D). 03 M |
(). 5: To prepare crude drug extract from the glven plant material (E) and mention its use. ]I
04 M |
{}. &: Spntting: i 05 M '
(F) Bictechnology (Instrument]  (G) Genetic engineering (Touol] - (H) Herbal plant B
{I) Ethnobotany A1) Mant used in Pharmacognosy = b
]
{). 7 Viva-voce, 03 M F
(). H: Practical Record and Excursion report. 05 M :]
{3
Suppested Readings: Semester-vi ':
Eﬁjlz!;ﬁr;;;:md‘ !—:E::i.r;*i-'trl'.li;?:ﬁ:u]: Ceallesielal Nanopacticles in Botechnology, [ohn Wiley Apps et al., ‘} rIE'
chemistry, ELBS. .
;*-}::]h.u;hl Itr"rﬂ[”] ‘[illl':}'}}: L':J;m': vali |':1'H|II;:_I|.'I Abs Prows Sehool on Phnt Ecol [Full paper in press ;I
THEAA LU el 1
J;":;:t;] ;~.Fr|: 5. [1968]): Freshwater coosystem-Manual of Boology 124137 [See Misea K C et al, ?:}
1
:‘”j'llj'r'hl RS CPRSR A st Boole ol plang ecalogy Student e oo Varanasi-5 aml Stoughton, ?:I
anighin, I
;f::“h" . r':1 Feelagy for ctivirmmment | setenees: liosphere etosystens angd man ;:'r.:
|||:|I:|I::E':|”;:\ :,1;!: LI ”l:i:llli'ill?l.l Fissuie Cullgyye: Applications amd Lunitations, Elsevier Sclence §lh
wx, Miewe Yy ; J -.
I:rllul"ll:.-u‘;:n, B, !L_ru.j.-:ﬂ-m, LTI lanes, 10y [ 104 Wion herisstry At Molecular Biology o T:,“,I
J|4 III ; ”lltrl:lllt.|III vty of il Physaolugsivg . Muirylaml, LA "-i'1|
I'FLI-I:|:I-:II:‘:::EL-|.. .-u:':;:-l:h:;llul1-r| I:N'; I|I*I|“| lnlr“h" W p2oma), Wi Benstiy ond Moleealar Biology ol -.:I|:
. . ! .. . i ] =i LiEEEN PR M.Il'\"lrll'ld. 1A .
:lEIlI*!I:.I:;:.- :~-,h[.'rn|r::.l|-l|r'1'-Iulll:?ll‘llll l':I |I"|J .““.1 MWl (11 ) Betechibops il ML Gt Mes
j PRl Ee, CAR Iy, g, O 1K w,.f'"' 1
' 1 b
o : ;‘E'I.J-.ﬂ TR ¥
A b ok i y
o S Al y
' A (R
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Nash M. . {1993):Fundamentals of Eeolopy W Sanndoers and co, I'hiladelphia USA,

Daniel, M., Bhattacharya, 5. D, and Avya, A and Raole, V. M. {2006), Natural Dyes: Scope and
Challenges: Scientific Pablishers, Jodhpur [India)

Deangelis 1. LEnerpy Nose, nutrient cycling and eeosystem resilience. Ecolapy 56, 23843,

Dey, UM Aad Harbaene, | B (2000): Mant Bitsehemisiry, HTarcourt Asta PTE Lad, A Harcourt
Pubbishers Intevaational Company, 583 Orchard Boad 0901 Forum singapore

Dy, M. andHarlwrne, | feds) {1997): Plant Diochemist ry. Harcourt Asia Pet Lt/
Academic Press 1 Manted o Tndia 2000

Mivedi Rama Shanlar {(1968): The decomposer system manual of l.-rntup;‘l,r ace Misra K. (. ot
al, 1970)

Glazer, A NCand Nikaido, B (1995): Miceoldal Bistechnolopy, W, IL Freeman & Company, New
York. 1I5A

Greip Smith I (1983): Quantatative plant ccology, Univ, California Press, California,
Hans-Walter Heldt (2004): Plant Bochemistry, Elsovier Academic Press, 200 Wheeler Road,
Noavkass DL TEall, M. A and Lilihenga, K {eds).(1999): Binchemistry and Molecular Biology
of plant Horm. Elsevier, Amsterdam, The Netherands.

Hutchinson G, E (1978): An imtroduction 1o population ecology, Yale Univ. Press.

lain L et al, (2008): Fandamentals of Biochemistry, Chand ,New Delhi

Jain, 8. K [2003), Medicinal Plants, National Book Trust, New Delhi (India)

Khandelwal, K R (2000}, Practical Pharmacognosy: Techniques and Experiments. Nirali
Prakashan, Pune

Kochbar % 1L (J9686]): Plant Ecology, Ratanprakashan, Mandi, Agra

Kakate, C K, Gokhale, A. S, and Gokhale, 5. B. (2006), Cultivation of Medicinal Plants, 3% ad_
Mirali Meakashan, Mine, M. 5.

wrebs . (1972) Eeology Harper and Row Pabl, New York.

Rumar 1L 1. [1994] Modern coneepts of ecology. Vikas publishing house pyt td, New Delhi.
Lebninger, (2005): Principles of biochemistry-Nelson, Cox, 4th Edn, W.H.Freeman and Ca.,
Mascarenhas, |I% [ 1975]): The bivchemistry of angiosperm pollen development, Bot. Rev 41(3)
Moare, T.G (19049): Biochemistry and Physiology of Plant Hormones [2mbed). Springer- Verlag,
Mow Yok, [ISA. =
Mukherjee, I' K and Houghton, 7. [ (2009], Evaluation of Herbal Medicinal Praducts,
Pubdishes] by Pharmaceatical Press, Lomidon

Cledup B0 TR ) Basic Bealopy, Saunders Publ, Philadelphia,

ORE, B Wamd Peiprose S8 Principles of Gene Manipulation, Blackwell scientific publications,
Bitorid U1 I Joewe eaditéen could be there|

Padvg Lt aned Aspioal, L01982): The Physiology and Biochemastry of Drought resistant in

I:, % 'hts

B

opdvwan, V. [ 19H6): Emibayognosis In Anigiosperms: A Doevelopmental ol Experiment.al
Studdy. Camilivkdyy University Press, Conbridpe,

Weasitoapl, 8.0 (AOEL): Qutlines of Bioehomistry, CIES Publishors & Ihstribmitors, Now Delhi

st harany, S amd Montgomery, | F (1999): Biotechaolopy, Wiosifely, and Biodiversity.,
Ctord & DO Pablieation Co, Pyi., L, New Delbi

aliarn, 1), v 1996 TS o HETRTIY iﬂl'ii!l‘ll‘[l [y (1%, Sharma] Tata Moprawe-llll co.
P Row Delili

Shivanma, KM, ol Nawhey, VO (eds) [ 1997 ): Pollen Hiotechnology e Crop Production amd
JJII|1I'1r'.|'I'II14'rII1 1'..ll:|1|rr|1E;rlr- ”"""“"'-""W [, 1:.lll1|ll'l1lj.',l.".

shivastava, A, K LN, Medinal PLants, AT Pubilishing Corporaton, New Dethi

Shukbe WSl Chamdol [200%]: A Test Hook of Pl Eealopy, S, Clood amd Co, Lad, New
(PR Y

Silvertan |ow F PR Distwvaidugi taniia i prlani praprulatieny vratlogy, [onginsem

Sitttpemonn, W18 il NTIRIIE (il B[ PIG) By aggumi et any- Phiets e st Wkl
;l-11'l|l.|'|'|.- ”I” |[|||L|,. L'“"]'*“'f- T '||'|||]|._ f‘.
T n::"‘llv.--."'--' ‘I'hlﬁhﬂ ! Y

: 4

27
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Singh B. 1. {2013): Plant Rintechnology: New Horizon, Kalyan] Publ, New Defl
" stanley, R.G. Search, RW. [1971): Pollen protein dittusates, In Heslop-larrison), (Ed.) Pollen:

1:|=I‘."|.T|:1]1'|'IH‘I1'! il |1|I!.'!'-'I1'I']““:"" It e rwnrihs, i.l]:ﬂ!“rh P 174170

Wilson Keith and Walker oo [2005): Prpeiples and technigues of bischemistry and

merlecubar Biolopy, Gth Fd, Cambridpe University Press, New Yorle I

Zuley (1., (1990): Biochemistry, Wo M Hrown Publishers 115
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