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' ﬁ SYLLABUS FORT.Y B.5c. BOTANY
v WITH EFFECT FROM JUNE. 2004
(A) THEORY :
( xr -l : Lawer Coyptogams & Higher Coyptogams
Paper- 11 Ahgiosperm Taxonomy, Embryology & Genelics
and Planl Breeding
Paper - HI - Environmental Botany and Plant Geography and Plant
Phytochenisiry
Paper- ¥ - Comypster - | and Horlicuiire
Paper — V1 - Dptiomal - () Gardening & Boanical
- Technigues
Paper - VI : Optional - (1) Plant Protection and Seed
3 Technology & Seed Pathology
Paper,f Vi : Dptional-{ii) Ethnobotany & Pharmacognosy
and Medico-botany

{_B) PRACTICALS:

r Practical - | - Based on Theory Paper I and W1 Optional Paper)
Practical — If  Based on Theory Papers I and [V
Practical — 111 : Based on Theory Papers Ul ana V.
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B)

(2)
PAPER-I (BOT 3.1}

LOWER CRYPTOGAMS AND HIGHER

CRYPTOGAMS

FIRST TERM : LOWER CRYPTOGAMS

fAlgae & Fungi ) Total Periods : 52

Peripds

ALGAF (Periods ; 26)

tntroduction

A-]

General Characiers. Classification o
classes  giving  reasoms  as per
Prof G M. Smith,

A-2 Indian conttibution to Al gal rescarch
Sludy of tife history of

B-1

B-2

B-3

Chora with respect i -

Systematic porsition, OCCUITERGE,
structure of thallus, vegetative ad sexual
reproduction, development of sex organs,
fertilization, germination of cospore.

Lctocarpus with respect 1o .

Systematic pasiticn, OCCUITENGE,
smcture  of  thalius.  reproduciion.
alternation of generatiess (Life cycle
wilh respect to £ silicutosus)

Bairachaspermum with respect io -

Systcmatic Pposition, OCCUrrEnce,
structure of thallus, asexual and sexyal
reproduction, development and strucire
of sex organs, ferulizavion, posi-
fertiliZfifon -~chmages, - aormizi

covpode, altetnation _Q[mgfl
‘AT -
" o
t'."‘"w" ‘:5-

LI T

035

04

04

Marks

(12)

104)

(04)

(4

‘II'.



E)

. €5

Periods
"Range of Thallus in Algac 04
C-i Unicallulat thallus
C.1 Colomial thallus
C-3 Filamentous thallus
C4 $iphonaceons thallus
Pseudoparenchymalous {Uniaxial and
Mujtiaxial ihalius)
6 Parenchymatous thallus
Origin and evolution of sex i Algae . D3
-1 Origin of gametes, Evidences of
zoosporic origin of gametes.
D-2 Evolugon of sex-ISOpamy. ANLSHEATTY
and ooganty.
Economic Lmportance of Algac 04
E-1 Role in Biotechnology {Biofertilizers,
petroleumn-Algae, 5P)
E-2 Tple in Agriculture
F+3 Role in Industy
B4 Rolz in food and fodder
E-5 Role in space travel
E-6 Role in sewage disposal
E-7 Role in petroteum and fuel gas
E-8 Role in water supplies
E-9 Role in Medicines
yE-10 Parasitic algae

3

()

{03

{64



3

4)

FUNGE (Periods : 26)
Periods  Murks
Towroduction ELT (134}
F-1 Generi characters of fung
F-2 Classifications (outhne only) by
a) Ammwanhetal (1973
] Alexopoulos and  Mims

{1979
) Alexopoulos,  Mims &
Blackwell { 199%)
Study of Myxamycetes with respect (o 03 {03
G-l Thatlus structure and types of plasmodia

G-2 Nutrition
G- Beproduction
a) Asexudl] and fruiting bodies

bi Sexual
G- Oulline of life cycle with respect 10
Stermonitis
Study of Life History of 4fbuge with respect to 03 03

Systematic Posilion, OCCLITEnCE.
structure of myeelinm, asexual and
sexual reproduction, outline of life cycle.
Symptoms and coniral measures of white
rust disenscs.

Study of Life History of Penicillium with respoct M 0
{o

Systematic position, OCCUTTETICE,
structure  of mycelium, asexual and
sexual reproduction, outing of life cycle.
ECORONLC iMpontance of Pemcitfium.

i)

l



5}

bdirks
h Studr of Life Historny of Procimn arastinis-fritice s 0%
{The black stem must of wheat) with respect 1o
fq SysICTIElc  position. Symploms. five
SpOTE Stages |
ay Pvcnia and pyCnospores
(slermatia)

¥
=

b Agcia and acciospores

(' W ¢) Urediua and
) Uredinospores

d} Telia and Teliospores
&) Basidia and basidiospores

Control and forecasting measures, wheat
rust problem in indis.

"

K} Study of Deuteromyceles with respect 10 03 {5

Salient  features, thallus  smciure,
reproduction @nd  froiting bodics.
parasexuality and its significance

L} Economic |mmarntance of Fungi : 03 (03)
«
L-1 Bencficial Aspects
0 Y Role in Biotechnology

»

1] Role in Medicing

t '} o Role in food and animal
feeds

l d) Bole in soil ferulity

3 Role in  resgarch  work

| {Genetic 10015)



L)

(8)

L-2 Harmlu] aspects
#]  Rolz in planl pathaolomn
by  Role in man and aninid  pathology
¢} Role in woodl rotting
¢!  Role in food spoilage
e} Role in Mushroom poisoning
7 Role in Biodetericration
g} Role inaircrafi fiel lank fung.
Lichens - 0z 02)

General account with respect 10 occurrence.
cxterngl and imtemal strecmure of thallys.
classification, nature of assomation in A
thallus, economic imporiance.

l.n.-*t

-y
— )
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SECOND TERM: HIGHER CRYPTOGAMS

{Brvophytes and Prendophyies)

‘Total Peripds - 52

BRYOPHYTES {Periods : 26}
Introguction

A-| Salien features. classification upto classes
giving reasons as per Prol.G.M.5mith

A2 Tndian Work in Brophvia

Srudies of Life History of Marchimia. Anthoceros
and Polvirichum wih respect 1o

B-1 Systematic  position, habit and habiizat.
gecurence,  external  and  internal
morphology of gametophytes, vegerative
reproduction gexual  reproduciion,
position,  strucwre  of  sex  organs.
Tertilization, structare and development of
sporophyte, dehiseence of capsule and
dispersal  of spores, struchwe  and

permination of SpoTes.
B-1 Affinitics of Artkoceras and evolutionary
i fegrures in iis sporangium 1o be
emphasized.

Evolution of Bryophytic Gametophite accomding 1o
the regressive and progressive theory.

Evolution of Brvophviic sporophvie according 10
the theory of sterilization and the theory of
repraduclion.

Biclogical and Economic  iwpormnce of
Bryophytes.

Periods Marks
03 (023
15 (15
03 (033
03 [($%3)

i (LY



F)

G}

(8)

PTERIDOPHY TES ( Perimuls : 26)

[nfroduction

F-1 Salieny eanwres. classification upto classes
wilh reasons as per Prof.G.M.Smith

F-2 indian work 1w Preridophyia :

Stady of Life History of

G-1 Psiforum wilh respect to
Svystenuatic position, COCWITERCE,
distripution, external and  internal
morphology of sporophyte. vegetative
reproduction, position, structure,
dehiscence and morphoiogical nature of
SpOrANFILE  (syhangium), structurt and
germination of sporss, stucture of mamze
gamciopiyte  {Prothailusy. structure ol
matare  sex  organs.  ferulization,
development of embryo, alternation of
genemtions.

G-2 Lycopodium with sespect to !

Systematic position, OCTHITENCE,
digtribution,  external  and  interpal
morpbolegy of sporophyte, vepetative
reproduction. poELLON. Structurt,
development  and  dehiscemce  of
gporangium, struciure and germinalion of
spares.  development and structare  of
gametophyte, stucture of sex organs,
fertilization. developmens and stracture of
embryo, protecorin and it morphological
nature, alternation of generation.

Periods  Marks
ny (0%
04 (04}
06 {06}
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Kj

G-3 Yarsifes with espect e’

Syslemutic  poSIon. habit and habital
oxtermal  and kel motpholory  of
sporophyie, vepelative reproduchian.
extemal and imernal  morphelogy of
sporocarp and s motphological naivIe.
dehiscence of the SpoTOLaTp, spueture of
mirospore and (nEgaspote, Swucture of
make  and  fomale EATNRTOPTFICS:
feriitizadon, — swoomre of embryo.
alternation of generations

Sielar Evolution

Concept, types and gvolubion of stelcs 1
Preridophyta.

Heterospory and Seed Habil

Defimition. arigin, AdVAMABES. heterospury
48 PICCUCSIN 1O sced habit.

Ecopemic Impornce of Prerodophiy 1S
PAFER -1

REFERENCE BOOKS
ALGAE

a3

3

0l

ohH

(3

1Y

Bold, H.C. and M.J M Wynne {1978} tntroduction to the Algae
- Structure and Reproduction. prentice Hall of India Pvt. Lid.

New Delbi.

Chapman, VY

1. and D.J. Chapman (1979) The Algae. English
Language Book Soc. & Mac Millons, London.

Ganguli, H.C. and Kar, AK. 2001y College Botany
Books and Allied Press Lid Kolkaa, India '

Vol ll
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11.

12.

13,

(10)

Kumar HID. (1988) Intreductory Phycelogy. AfFiliated East-

West Press Litd., New Delhi, India

-

Kumar, HD and H.N Singh (1976) A Text Book of Algae. ‘

Aﬂ' liated East-West Press Ltd., New Delhi, India

Lee, RE. (1989) Phycology Coambridge University Press,

Cambridge.

Marris, 1. {1968) An Introduction to the Algae Hutchinson and

Com. London.

Pandey, B.P (1954} A Text Book of Botany ~ Algae. S.Chand

and Com. Ltd., New Dethi, India.

Pandey, SN, Trivedi, PS and S P Misra (1995) A Text
Book of Algae, Vikas Pub. Hou.Pvi. Ltd. New Delhi, India.

Prescott, G'W. {1969) The Algae : A Review. Thomas Nelson

and Press, London, UK.

Round, F.E. (1965) The Biology of the Algae. Edward Amold

Pub. London, UK.

Sharma, O.P (1990) Text Book of Algee. Tara MacGraw Hill

Pub. Co. Lid. New Delhi, India.

Smith, G.M. ({1955) Cryptogamic Botany Vol | :

Fung: McGraw-Hill Book Co. New York, U.S A

Algae and

J

L

B

°d
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(1)

vashishta, B.R. {1995} Boany for Degree Students-Algae. 3
Chand and Co. Ltd.. New Delhi, India

FUNGE
Ahmadjian, V. and M.E. Hale (1973) The Lichens, Academic
Press, New York, US.A

Alexopoutos, C.J. and Cw. Mims (1979} Introductory
Mycology, Jobn Wiley, New York, USsSA

Alexopoutos, C.J., Mims, C.W. and M.Blackwell {1996}
(ntroductory Mycology (4" Ed.) Tohn Wiley and Sons Inc.,
New York. LLS.A

Dube, H.C. (1990) An Introduction to Funzi. Vikas Pub. House
Ltd. New Delhi, India.

Hale, M.E. (1983) The Biclogy of Lichens, Edward Arnold
Publ, New Delhi, [ndia.

Joshi, K.R. {1993} Oppriunistic  Mycoses. Scientific
Publishers, Jodhpur, India,

Mehrotra, R.S. and CR.Aneja (1990) An Inereduction Lo
Mycology. Wiley Eastern Ltd , New Drelhi, India.

Pandey, B.E (1994) A Terl Book of Botany-Fungi. 5. Chand
and Co. Ltd. New Delhi, India.
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.

13.

14.

15

16

17

18

1%

(12}
Sharma, P D (1998) The Fungi, Rastogi Pub., Meerut. India

Sharma, O P {1990} Text Boak of Fungi. Tata McGraw-Hil
Pub Co Ltd. New Delhi, India.

Vashishta, B.R. (1995} Botany for Degree Students- Fungi,
$.Chand and Comp Ltd New Delhi, India

Vaidya, )G (1995) Biology of the Fungi Satyajeel
Prakashan, Pune, India.

Webster, J. (1980 Introduction to Fungi.  Cambridge
University Press, Cambridge.

BRYOPFHYTA

Ganguli, HG. and AK Xar {2001} College Botany Vol. 11
Books and Allied Press, Ltd. Kolkata, India

Pandey, BP. (1995) A Text Book of Botany Bryophyla,
$.Chand and Co. Ltd New Delhi, india

Parihar, N § {1972) An Introduction to Embryophyta, Voll
Bryophyta. Central Bock Depot, Allahabad, [ndia

Puri, P. {1985) Bryophyta : A Broad Perspective, Atms Ramn
and Sons, New Delhi. India.

Rashid, A (1996) An Introduction to Bryophyta, Vikas Publ
House, Pvt Ltd Naw Delhi. India



24,

(1

Saxena A K and R M. Sarabhai (1992) A Text Book of Botany
Vol IL. Embryophyta, Ratan Prakashan Mandir, Agra, [ndia

Smith, G.M. (1955} Cryptogamic Botany, VolIl. Bryophyta
and Pteridophyla, McGraw-Hill Book Company, New York,
USA

Udar, Ram and $.Chandra {1976}. Bryoloty in India, Chronica
Botanica, New Delhi, India

Vashishta, B.R. (1996} Botany {Part-H) Bryophyta, $.Chand
and Co. Ltd. New Delhi, India

Watson, EV (1971} Structure and lhfe of Bryophyta
Hutchinson University Lib. London, UK.

PTERIDOPHYTA

Pandey, B.P. (1994). A Text Book of Botany — Pteridophyta, 5.
Chand and Co.Ltd. New Delhi, lndia

Pandey, 8.N., Trivedi, P.§. and S.P.Misra (1995) A Text Book
of Pterodophyta. Vikas Pub. Hou. Pvt.Ltd., New Dethi, India

Parihas, N.S. (1977). Biology and Morphology of Pteridophwta,
Central Bock Depot, Allahabad, India.

Rashid, A (1966) An Introduction to Pteridophyta. Vikas
Publishing House, New Delhi, India.
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30.

31

32

{14)

Saxena A K and R.M Sarabhai (1992). Text Book of Botany-
Vol. il Embryophyta. Ratan Prakashan Mandir, Agra, India.

Sporne, KR. (1965) The Morphology of Pieridophytes. The
Hutchinson Univ. Lib., London, UK.

Sundara Rajan, S. (1995). Introduction to Pteridophyta, Wiley
Eastern Limited, New Delhi, India.

Vashishta, P.C. (1994). Botany Pteridophyta. S Chand and
Co.Lid. New Delhi, India.
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PAPER-II (BOT 3.2)
ANGIOSPERM TAXONOMY, EMBRYOLOGY AND

i‘ GENETICS AND PLANT BREEDING
4 ¥ . ANGIOSPERM TAXO ¥, EMBRY
(Totat Periods : 52)
l.t - - Pen !‘ M&‘L‘_
a ANGEOSPERM TAXONOMY (Periods : 32)
A}  Origim of Angiospeams : ' 05 (05
A-l Ape of Angiosperms

A-2 Probable Ancestars of Angiosperms .
a) Plenidosperms

L] Bennztiitales
" c) CGinetales
B) Systems of Plant Classifications : 95 {09)
) B-i Cﬂncg:_t of Pr&-Dmmma‘ll ] and TPost-
Darwinian systems of Classification

B2 Pre-Darwinian systems - Linncm System

B-3 Posi-Darwinian  Systems - ASSUMptions,
outling, merits and demerits of the following
SYSTemS
a) Hiutchinson s System

¥  Englerand Prandl’s Systera

E A

4w

o -



Q)

o

(16)

Periods Marks

Study of Angicepermic Farnilies -

(Sensu Bentham and Hooker)

Stsly of families with respect 10 geographical
dismibution, vegetative and floral morphological features,
ad economic tmportance of the following ;

1.

2
3
4.
3
6

*NBER.

Magnoliaceas 9. Convobvlaccse
Capparidacess 10, Bignonizosss
Zygophyliaceae I, Amargithaceae
Combretaceae 12, Casnzrinacese
Cucaarbitacene 13 Orchidacese
Compositae 14, Scitasuinae
(Asteraozac) 15, Graminse {Poateas)
Boeneceae 16.  Palrae (Arecactac)
Asclepiadacene
a)  Features of biological itnpartance 10 be
studied in ; Comvelvutacear,
Asclepiadaceas, Orchidaceae
b)  Economic imporance of at lesst four
specics with different uses from each
fmmilies to be shadicd.
¢} Phylogeny and interrelationsbips to be
studied in case of Magnoliaceae,
Compositae, Casuarinacene, Graminac
and Crchidacene.

Botagical Gardens :

D-1

Definition and functions of botanic gardens

20

02

{18}

{02)

&*

9



LE|

o “2nlam ¥

E)
F)

D-2

a7

Botanical features of the following :

L} Indian Botamic Garden, Calcutta

(India)
b) Roval Botanic Gawden, Kew
{Ergland)

EMBRYOLOGY (Perlods ; 20)

Definition and Scops
Study of Microsporangium :

F.l

F-2

F-3
F-4

Strocture . and Euncu::ms of tetrasporangiate
anther,

Microsporogenesis - Successive  and
sitmuheneons typss

Types of pollen tetrads

Structare and gemiretion of pollen grams,
male pametophyie development.

Study of Megasporangim (Ovile)

G-l
G-2

G3

G-5

Strocrure of ovule,

Types of ovules - Orthotropus, anatropus,
fhiemi-anatropus, amphitropus, campylotropus

Megasporogenesis
Types of megaspore tetrads

Structire, development and orgenization of
ambryosac in :

a) Maonasporic (Poby gonum) type
b Bipsparic (Allium) type
c} Tetraspotic (Pepcromia) fype

Peripds Marks
ol (O
06 (05)

05 [05)



1)

(18)
Peripds Marks

Pollination and Fertilization : 01 {0
H-1 Pollination fypes

Anemophily, Entamophily and Hydrophily
H-?  Fertiltzation :

Porogamy, Mesogamy and Chalazoganty.
K3 Double fertilization :

Syngamy and triple fusion.
Srudy of Endospernins . 02 {02
1 Types of endosperm - Nuclear, Cellulas and

Helobial.
Study af Embsyds | a4 (M
11 Structure and development of diogt wbrye

(Capselia}
12 Stocture and development of monocot embrye

(Saginaria)

J-3  Polyembryomny - Definition and Types

-
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(19)

SECOND TERM : GENETICS AND PLANT BREEDING

(Tolal Pertods : 52)

GENETICS (Periods : 26)

tntraduction, scope and imporance of the subjsct with
referencs to Nobel Laureates in Genetics.

Mendel's Laws and beginming of Genetics

B-1  Anoverview of 3:1 & 9:3:3.] ratios
B-1  Meo-Mendalian inheritance :
a) 9:6:1 Supplementary factor
b) 9:7 Complimeniary facior
<) }3:3 Epistags
B-1  Muliple alleles : Concept, characters and
exampie
.2 2) Blood proups, b) Nicotiana
Linkage and Crossing {rver
C-1  Discovery, congept of linkage
C-2  Detection of lmkage from F2 data and 168 cross,
C-3  Crossing over — concept and bpes {single and
doubile)
C-4  Chromgsmne mapping by three point Lest Cross.
C-5 Molecular basis of crossing over (Hollidays
maxdel)
Chromosoms :
D-1  Prokaryotie chromosomal orgmization €g.

TMY Bacteria

Perids Marks
ar (Ol
06 {06)
0T N
08 (07)



E}

G)

H)

(20)

Perigds Marks
D2 Eukaryotic C.O. .
D-3  Chromosomal sberrations — Concept and Types
&} Structural 2
b Nurrericat

D4 Chromosomal abnormalities with respect to
bumsn diseases

Gene Mutation ; 04 “}
E-1  Concept and ivpes

E-2  Listing of mimagenic agents

E-1 UV iradiation

E-4  DNA repair - Photo reactivation

PLANT BREEDING (Periods : 25)
Perods Marg
Ietrodusction | o o,
Aims, objectives, scope end importance
Imroduciion and Acclimarizaion : 05 O

G-1  Ceniers of arigin of crop plants (N1, Vavilov's
Cobcept) )
G-2  Definition, objectives, advantages  and

disadvaniages of introduction, comcept of
quarantine.

(-3 Gennplasm collection
G4  Plant ictroduction agencies in India,
Selection ; (1 T Y]



amr = -

L)

(21)

§-1 Definition, procedure, metits and demerits of

foliowing;:
a) pore  line  selection -  Seif
pollinates crops.
b Mass selection - Cross Pollinated
Crops
) Clonal  selection-  Asexually
propogated crops.
Hybridization : 13]
1.1  Definition. objectives. procedure, merits pnd
dements

-2 Methods of hybridization :

a) Single cross method

b) Double cross method

] Pedigres method

d) . Back cross method.
Heterosis 1 03
1 Definition and concept )
32 Dominance and over dominance Typothesis
)3 Application and Jimitaticn .
Mutation Breeding : 02
K-1 Definition and procedure
K-2 Gamma garlens
K-3. Achitvemens _
Potyploidy 02
L-1 Roleof pol:.rp’lmdjr in Evolution of New species

¢.g Wheat, Rhaplwnobraasica, Nicotigna and
any oiher example.

(05)

(03}

{02)

(02}



(22)

Penods Marks
Evolution . n2 o .
M-i  Dehnition snd concept
M-2 Brief account on classical theory and synthetic d

theoty of evelution (Pre-Darwinism, Darwinism
and Post-Darwinism concepl).

FAPER-II
REFERENCE BOOKS J
ANGIOSPERM TAXONCMY

Heywood, V.H and Moore, D.M. (Eds) (1984) Current
Concepts in Plant Taxonomy, Academic Press, London,

Uk

Jeffrey, CE. (1982) An Introduction to Plant Faxonomy, “
Cambridge University Press, Cambridge, London, UK.

Lawrence, GHM, (1951} Taxonomy of Vascular Plants.
McMillan, New York, U S A.

Naik, V.N (1985) Taxonomy of Anglosperms. Tata
McGraw-Hill Publ. Co. Lid., New Delhi, India.

Sharma, O.P.(1993) Plant Taxonomy, Tata McGraw Hill,
Publ.Co.L1d. New Delhi, India.

Singh, V. {1993) Taxonomy of Angiosperms Rastogi
Publication, Meerut (1J.P.} India.



10.

1.

{3

Singh, V., Pande, P.C. and D K Jain (1994). A Text Book of
Botany : Angiosperms. Rastogi Publications, Meerut (ULP.),
India.

Singh, M.P., Nayar, M.P. and R.P.Roy (1994). Text Book of
Forest Taxonomy, Anmol Publ. P, {Ltd.) New Delhi, India.

Subramanayam, N.S. (1997) Moden Plant Taxonomy, Vikas
Publ. House, New Delhi, India.

EMBRYOLOGY

Bhojwani, $.8. and S.P.Bhatnagar (2000) The Embryclogy of
Angiosperms (Rev.Ed) Vikas Publ. House () Lid. New
Delit, India.

Johti, B.M. (1984) Embryology of Angiosperms, Springer-
Verlag, Berlin, Germany.

Maheshwari, P, {1950) An Introduction 10 Embryology of
Angiosperms. McGraw il Book Co., New York, US.A.

Raghvan, V. (1586). Embryogenesis in Angiosperms - A
Developmental And Experimental Study, Cambridge Univ.
Press, New York, U.S.A,

Raghvan, V. (1997) Molecular Riology of Flowering Plants,

' Cambridge University Press, Cambridge, New Yotk, US.A.



(24)
Raghvan, V. (2000) Developmental Biclogy of Floweriing
Plants, Springer-Verlag, New York, US.A .
GENETICS AND PLANT BREEDING

Agrawal, R L. (1598). Fundamentals of Plam Breeding and
Fiybrid Seed Production, Oxford and TBH Publishing Co.
New Delhi, India, i

Burns, G.W. (1996). Science of Genetics, Macmilian
Publishing Co. New York, US.A.

Chaudhary, H.K. (2001). Plant Breeding, Theory and
Practice, Oxford TBH (P.) Lid, New Delhi, India

Dnyansagar, V.R. (1996). Cytopenetics (TMH India),
New Delhi, India. *

Gardner, E.J. (1996) Principles of Genetics, (5" Ed) John
Wiley, New York, US.A.

Gupta, PK. (1994). Genetics, Rastogi Publications,
Meerut, India.

Gupta, PX. (1995} Cytogenetics, Rastogi Publications,
Meenat, India. :

Gupta, PK. (1998) Genetics, Plamt  Breeding and
Evolution. Rastogi Publications, Meerut, India.
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10.

12,

13

14

{25)

Lewin Benjamin (2000). Crene- V1T John Wiley and Sons, New
York, US.A,

powar, C.B. (1999). Genetics Vol 1 and IL. Himalaya
Publications, Mumbai, India. .

Sarin, C. {1995). Genetics (TMH Indig), New Delhi, India.

Sharma, JR. (1984). Principles And Practice of Flowering
Plants. Tata McGraw Hill Publishing Co. (Ltd.} New Delhi,
India.

Siingh, B.D. (1996) Plant Breeding, Kalyani Publishers.

Sinha U. and Sinha Sunita (1993) Cytogenetics, Plant breeding
and Evolution,
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ENVIRONMENTAL BOTANY, PLANT GEOGRAFHY

A)

B)

(26)
PAPER-III (BOT 3.3}

AND

PLANT PHYSIOLOGY, PHYTOCHEMISTRY

TERM ; ENVIR NT TANY, PLANT

GE P
(Total Periods : 52)

Perigds Marks

ENVIRONMENTAL BOTANY {Periois : 43)
Lntroduction 04

A-1 Smpca:ﬂimpmamemnphasisbegimm

impact of development on environument)
A-2  Subdivisions of ¢onviconmeid |

Lithcsphere, hydrosphere, attmosphers,
stratosphere and Biosphere.

Phytosociology -

B-1  Istroduction, definition M

B2 Cualitathve  chamclers - Physicgnamty,
Phemolopy,  Periodicity, aspection
siratification

B-3  CQuantitative characters — Density, froquescy,
shundance

B4  Froquency diagram and Raunkiger's law of
(Toquency.

Environmental Productivity - 03

-1 Introduction, conceM
(-2 Cross and Nt Productvity

(03}

(04)

(LX)

#



()

E)

=y

C3  Primary and Secondasy productivity

C-4 Energy flow in an ecosystem (Box and Pipe

Model)
Matural Resources and Their Conservation
D-1 Resources — Introduciion

D2 Types of resources - Classified on the basis of

aj Continmal utility

b) Origin

& Utitity
Ix3  Necessity of Conservation
D4 Biodiversity
D-5  In sit and ex-situ conservation
Wild Life Management :
E-1  Wild life management in India,
E.  Indien Board of Wild Life (IBWL)

B-1  Protected Areas Network
{Conservation of Biological Diversity}

) National Park

b Santuaries

¢l Bipsphers resenve
Energy Conservaton
F-1 Sources of energy
F.2 Cunventional and Non-conventional energy

Periods’ Mzt

.08

(o1

{06)

(06)



G)

[

{28)

Parieds Marks

F-3 Conventionai souroes of encrgy : Coal. oil,
natwal gas, thermal  power,  firtwood,
hydropower, Buclear power

F4 Non-conventicnal sources of encrgy . Solar
encrgy, wind energy, Tidal cnergy, Biomass
based encrgy.

Fu5 Prospective: allernatives for energy

) Pesroplants
] Biogas

Envircnmental Pollubon :

G-1 Causes of Air, Water and Soil Pollution

(2  Hazardous effect of air, water and soil potintion

G-3 Gireen house effect

G4 Remedial measures for air, water and sol
potlution

Bioremediation :

H-1 Introdustion

H.2 MNecd and Scope of Bigremeadiation

H-3 Phytoremediation

4} Recovery of heavy metals from
sl
b} Reciaimmadion of industrizl waste
and Mundcipal waste watsr
PLANT GEQOGRAPRY (Periods : 09
I  MWain Botanical Regions of India.
12 Detailed smudy of vegsaliomal types in

Mahgrachim

08

{08)

(08

ey



L

-

Ty

L)

A)

L=}

Fgriods Marks
Ecolegical [ndicalors 02 {02
I-1 Inirpduction
J-:2  Indicaters of soil pH, altitude, water, minerals,
metals and pollytion,
Contributions of following twe ecolopists | 0 0N
1) S.C.Pandey
b} E.B.Odum
) R.Mishrs
Endemisrn ; 1 I (1}
Causes, Types

§ECUN]) TERM ; PLANT PHYSIOLOGY AND
PHYT EMISTRY

{Total Perieds . 52)

Periods Marks

PI..A.NT PHYSIOLOGY (Periods : Sﬂ}
Mineral Nutritign : 0
A-1 Imtroduction '
A-2  Macro and Micro elements

A-3  Techniques used for assessing essentiality of an
¢lement ;

a) Sand Culiure
b} Solution Cullure

A~} Occorrenge, role, Ffunctions and  deficiency

symptoms of N, P, K, 5, Ca, Mg, Fe, Mn, Zn,
Cu, MO,

o7



B)

&

Flrytasymibesis ©

{39)

Peripds Marks

the
B-1 Pholosyathetic apparatus — Ultrasimctes of

chiomlasi,

B2 Lighi-reaction (Hill reaction), Twe plEment

cyclic and non-cyclic

phmuphosphorylaum Red Drop Enserson Effect
B-3 Dark Reaction :

a)
b}
c)
d)

£)
Respirtion :

(3 Pathway (Calvin Cycie)
4 (HSK) Pathway
CAM Pathway

Comparison between C3 and C4
Plants

Significance of Photosynthesis.

{-1 Respication as an energy releasing permm
C-2 Respiratwory subsirate and respiratoey quatient
C-3  Mechanism of respiration :

a)
b)

c}
d)
c}
B

8
0

Glycolysis, Krety's cycle

Respiratory chain (ETS), Texsminal

. PP Pathway

Ralance Sheet of ATP Generation
Anaerobic respiration

Pasteur's effect

Factors affecting respiraiion
Biolumenescenc:

o7

wn

{on



%]

L

D)

E)

5

(31)

Penods Marks
Fat Membolism : 04 {04
D-1  Fatry acid synthesis
D-2 Glyeerol synthesis
D-3 [1 and [} oxidation
Flant Growth Harmons |
E-l  Imiroduction 04 (04
E-2 Ceneral account, ocrumence and practical
applications of Auxins, Gibhrellin and Kinins
E-~3 Growth inhibitors,
PHYTOCHEMISTRY (Perioda ; 21}
Fhviochemismy 04 (04

F-1  Introdnction

F-2  Plants as organic laboratories

F-3  Primary and secondary metabolites

F4  Factors affecting concentration of ictabolites.
Carbolydrates : 04
G-1  Tomoduction

G-  Clagsification

G-3  Sources and uses of .

al Glucose
b) Fructose
£) _ Starch
Proteing : 04

H-1  Introduction
H-2 Types of proteins and their distribution in plants.

(G4}

(04)



1)

(32)

Beriods Marks

H-3  Proporties and uses.
Lipids :
[-1  Introduction
12 Classification :
a) Simple lipids (Nawral fats and

Waxes)

b) Compound  (Phospholipids  and
Glycolipids)

¢ Dlerived lipids (Faty acids and
Glycerol)

13 Sources, Chemicai Composition and Uses of :
a) Groandn oil
4] Soyabean oil
j4  Functions of tipids in piants.
-5 Uses of Lipids
Alkaloids ©
5-1  Iniroduction
12  Defnition, properties and fiictions.
33 Classification based on phannacological Botion.
34 Sources, properics and uses of ;
a Nicotine
1] Solasodin

c} Vistipine

05

05

(03}

(04)



2 T

10

=
PAPER-III
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Il

12

1

15

1]

17

18

19

0

(34 1
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Odum, E.P, (1996) Fundamentals of Ecology, Natraj Publishers, Dehra

Dun, indin,

Saxena, MM (1990) Applied Enviroumental Biology (Resource and
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PAPER-IV (BOT 3.4)
MOLECULAR BIOLOGY AND BIOTECHNOLOGY
FIRST TERM ; MOLECULAR BIOLOGY )
{Total Periods : 52} '
Periods Marks
MOLECULAR BIOLOCGY (Perioda ¢ 52)

A) Introduction 61 (04)
A=l History, scops and importance

B) Malecular Organization of Celi - 14 (1)
B-1 Cell wall — Ulirsstracture L }
B-2  Plasma membrare - Fluid Moesic Modet )
B-31  Cytoplasm

B4  Nockos-Ultrastruchige  (Prokaryotic and
Eukarvetic) .



-

)
D)

E)

B-5  Ribasomes - Types
B-6  Lysosome
B-7  Guolgi Complex
B8 Mitechordria-Ultragtruciure
B-% Clhiumplast-Ultmstmeum & Photosynthetic
PIgmenis
B-10  Endoplasmic reticulum
Celi Cycle and Cel! division e (04
Nacleic Acids a8 o8y
D-1  Molecular Mode] of DNA Strociure (Watson &
Crigk Model)
0.2 Forms of DNA | A-DNA, B-DNA, Z-DNA
D-3  Molecular strecture of RNA
L4 Types of RNAT-RNA m-RNA, t-RNA
D-5 Two dimensional structure of 1-RNA
DNA Replication : O (08)
E-1  Types of replication
E-2  Meselson's and Stahl's expeniment
E-3  Mechanisn of replication

Peripds Marks

2)  Qrigin of replication

b} Sumnd ynwinding

¢) DNA template

d) RNA primer

¢)  Formation of replicating forks

f)  Okazaki fRgments

Enzymes involved iy DNA replication




G

A)

B

(38)

Gene Reguiation -
F-1 Introduction
F-2 Ciene repulaiion in prokaryotes

aj Operon  concept  —  Structural
ErneS,  POmMOLEr  SEquence,
regulator  sequence,  operator
SEJUERCE.

b} Inducible and repressiide operon

F-3 Lac operon in E.Coli & Toptophan eleciron
system

Genetic Code and Protein Synthesis -
;-1 Concept, propertics and coding dictionary
-2 {Cenira! dogma (Main principle) of proein
syruhesiy
-3  Componems involved in protein synthesis
Mechanism of protein synihesis -
a) Transcription
b} Translation

- Bl NOLO
(Total Periods : 52}

BIOTECHNOLOGY (Periods : 52}
Tntroduction
A-1  Scope and importance
A-2  Biotechnology in India
Equiproents Principle, Working and Uses

Ferigds Marks
06 (06)
M (08
¥
Berpds Made & )
03 (04)
D6 (06)



F

W

=?-'-_,'. ’

C}

(1))

E)

Bl
B-2
B-3
B4
B-3
B-5
B-7

Periods Marks
Autoclave

Laménar Air Flow/looculation Chamber
PH Meter

Centrifuge

Colorimeter

Spectrophoiometer

Nephelometer

Plant Tissae Cullure 08 (0%)

C-1
C-2

.3
C4
-5
C6
c7
o

Concept of Totipotency

Tissue colture wedia composilion (Murashipe
and Skoog medinm)

Tissue culture labomatory plan and requirements
Applications of (issue culture

Callus culture

Embryo cullure

Micropropogation

Protoplast cultyre

Fermenlation Technology 06 [06)

D-1

Mictobes  involved substrates, Formentation
process product recovery and uses of the
following -

a) Citrc Acid

by finegar

| Vitamins (B-complex)
Singte cell Protein ; 04 {4
E-1  Advantages of SCP



G)

)

E-2
E-3
E-4

(40

Microorganisms used in SCP
Production of SCP, spirulina and yeast
Nutritignal value of SCP

Biological Nitogen Fixation :

F-1
F-2
F-3
F4
F-5

F-&

Mechanism of nizogen fixstion
Non-symbictic nitrogen fixation
Nif, nod and Hup-gencs
Symbiotic mitrogen fixation

Root nodule development in leguivinous
plants
Rhizobia and Rosx nodules

Biomass and Bioencrgy .

G-1
G-2
G-3
G4
G-3
G-&
G-1

Biomass as a source of energy
Composition of Biomass
Biomass cotverton intn energy
Non-biclogical methads
Biogas production

Biofoels

Pettocrops

Genetic Engineermeg |

H-1

H-2
H-1
H-4

History and development  of peDetic
enginsering-Milsiones

Duilines of procedure

Isclation of gene of interes

Agrobacterian tumefeciens veciorns ({ctopine
& Nopalin Plagmids)

I

Perods Madgs
L ]
b
o
-1
I (1 T
10 (08)



L.

Perinds  Marks
H-5  Insertion ¢f isolated gene into the vector
H-6  Transfer of --DMA inte the host cell
H-7  Selection of transformed celt
H-8  Benefits ant bio-hazands

PAPER- IV
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i

il

12

13

14

15

(42)
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| B

10
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PAPER-V (BOT 3.5) .
COMPUTER AND HORTICULTURE .
FIRST TERM ; COMPUTER
(Tota! Periods : 57)
Pesiods Marks

COMPUTER (Periods : 52}
A)  lotrodnction 03 (02)
A-1  History of contputers
A-2  What is computer 7
A3 Gemsration of compatders ;

ay Speed
by Storage .
[H] Acruracy
d) Yersatilicy +
¢) Diligence

H)  Application of Computers : 0z o

)} Data Processing
by Word Processing
<) Desk-op Publishing
d) Data-base managemsnt
) Scientific research PN
0 Classification of Comptters : | o oy
©On the basis of type, pumose and capacity



b

Periods Marks

-1 According te npe

a) Analog computer

B) Digital

) Hxbrid
C-2  According o purpose

a) Cenem] Purpose Compnter

b) Special Purpose Computer
C-}  Agcording to capacity (speed and memory) of

Lonapatter ;

&) Micro Cotnputer

b) Mini Computer

cl Mainframe Computer

d) Super Computer
Basic Structure of Computer System 04 (04
C-1  Input Device -

a3 Keyboard

L) Monss

) Scanter

dy Floppy disk

&) Compact disk

) Hard disk
D1 Central Processing Unit (CPUR)

a) Memory Unit
b} Arithmeticlogic unil
cj Control unil



(46)

D3 Outpul devire .

o Monitor
b) Primicr
)} Ploiter

¢  Floppy Disk
€) Magnetic tape
fy  Harddisk
D.4  Voice output device .

a) Steroo speakers
b) Head phones
Primary Slorage Unit

E-l  TRead oaly memory (ROM)
i Programmeble ROM (FROM)

il Frasable Programmable ROM
(EPR.OM)
i Eioctricity crasabie programmable
ROM (EEFROM;
E-2  Random Acress Memory (RAM)
Seoondary Storage Device .
i Floppy disk
jt. Hard disk
fil. €D ROM WORM (Writc 0nce read
mamy}
Compuler Syslen :
G.1  Hardwarg

G-2 Softwam

Periods Marks v

L

02

02

{02}

{02)

{134}

- T
g



Periods Marks
Virus and Vaccime g1 (03
H-1  Whal is computer virs ?
H-1  Types of vimsas
H-1  Classification of viruscs
-4 How does virus work and spread 7
H-5  Anti Virus softwarc
H+4  How to avoid the vitus atiacks ?
Internet : 04+ {04)
-1  What is iinternet
-2 Usesof internet
1.3 Trlerned seTvices
4  E-mail:
i. Requiremsits
ii. Eermail atcount
fil, Sending your e-mail message
Iv. Receiving and Reading a message
v, Advantages and disadvantages of E-
il
Introduction 10 Window-98 : L R
3-1 What is Window-98
5-2  History
1.3 Pans of Standard Windows
1-4  Iconthe Desklop
J-5  Componemnts of the start menu

010 Animalion

-



)

(48)

Igripds Marks

16 Disk organization

al Windows explorer

L0} Explorer witdow

) Crealing Folders

dh Finding files and folders

€) Opening files and folders & folders

files and Tolders

i Reraming files

] Copying and moving

m Dicleting files and folders
J-7  Custonuzing windows with e corirol panel :

a} Display setting

b} Regional Sefting

) Date and Tiine Sethog

d) Setiing sound evenis

£) Printing basics
Windows AGCuSSOES 04 (04}
K-l Calonlmor
K-2 Naoepad
K-3 Wordpad
K-4 Paim
K-3 Microsafi binder
MS-Yord 06 (05

L-1  What is word processing?
L-2 VWhat is Microsoft-word?
L-3  Details of word window"



L Textsclection

L-5  File commands

L6  Edit commands

L-7  View menu

L8  Inscrtoment

L-9  Formaiting

i-10  Bullets and numbering

AM-1 Tables _ t i)

M-2  Proofing and avtomation

MS-Exeel - * (024
Y N-1  Intmoduction

N-2 What is a spread sheet 7
M-1  What is Microsett excel ?
N4 Details of Excel windew

b N-5  Detail apglications of Botany

‘0 MS-Powerpoint : G 103

O-1  Staring powerpodol
02 Details of the powerpoint window
-3 File Commands

l O-+  Working with 1ext
O-3  Design
L! 0%  Cligar
I (-7  Dmawing 1o0ls
O-8 Views

. i . 09  Special effects



A)

B)

<

(50}
5 T : HQRTIC
(Total Periods : 52)

HORTICULTURE (Periods : 52)

Imreduction
A-1  Definition
A2 Scope and imporance
A-3  Differem braoches of Horticulture

2] Pomooulnre

b1 Clericultare

£ Floricuhiare

d) Omamenta! horticulnire

€} Landscape gariesung
Propogation of Horticutiure Plants
B-!  Sexual reproduction ©

e T ransplantiing of scedlings
B2 Assual reproduction {Vegetative) .
Merits and Denerit
Cuiting :

Periods Markes
D4 (O
4 O
02 02}



%)

E)

Q)

Periods Marks
C-1  Definition

(-2  Advantages and Disadvantages

£-3  Types of Culiings :

a) Stem cuitings ; Herbaceous, Semi
handwood, Hardwood and Soft
wood

b Root futting
< Leaf cuting
Layering : 0 0% .
D-1 Defimtion
D-2  Advaniages
D~ Types of lavering :
al Simple layering
by Air layering or Gootee

Grafing : 4 (X )
E-! Types of grafiing .

a Whip gralling

b. Tounge grafting

¢ Bark grafting

d. Sphice approach grafting
Budding : 03 {03

E-l1  Types of budding

a) *T* ar shisld budding

[]] Patch budding
Tteining and Proming of Plants : a3 03
G-l Definition



H)

I

I

G-2
3-3

(52}

Driffercnces between Iraining and pruning
Objectives of trning sod pruning

G-+ Advaniages of maining and pruning.

Pomptogy

H-1

Imroduction, scope and imporiance.

Bahar Treatmeni .

I-1
.2

Pefinition &nd itmporiance
Types of Bahar —
a) Ambe pahar
b} Mrig bahar
) Hasth bahar

Fruits and Vegetable peeservation ;
J-1  Introduction, scops and impoitance
I-2  Melhods of preservation
J-3  Temporary preservation
a} Aseptic
b} Law temperamre Tesimetl
<) Exclusion of moisture
d} Use of mild anliscptic
€] Pasicurization

I3

I-5

Permaneo Preservation |
a) Sterilization and processing — e
of Sugar, Sah, Vincgar or

Chemicals
bi Drving
c) Fermentalion

d) lonizinp radiations
Canning and bostling of fruits and vegetables

a1

a1

ks

01)

{02)

{on

3 l'



L

Periods Marks

1-6  Preparation of pressrvid products

a) Mix frait Jam

b Woad apple or gurva jelty

cl Lemonforange squash

d) Tomato keichop
Fcrtigaﬁuﬁ Technizue : (EL I (14
K-1  Introduction
K- Present status
K-1  Impottance of fertigation
K-+  Types of fertilizess 1o be nsed
K-5  Methodology

Polyhouse and Greenhouse Technolegy with %6 {08)
reference to ormamental horticulture

L-1  Scope and imporiasce
L2 Types of stnuctores
) Green house
b Conservatory
5| Polyhouse
dh Glasshose
¢} Plasiic manels
fy Cther structore (cold frame, hol
belis, misi house}
L-3  Construction of the various structures-Material,
requiremnent and cost,

L-4  Crops grown under thess structures
8) Vegetables
4] Omamenials

Post harvesl managemenl of fruits, wvegelable and I (m
flowers:



(54)

Peripds  Marks
M-1  Imroduction, Definition

M-2 Maturity harvesting and handiing in relation 10
sheit and quality of fruits, vegetables and

fowers.
M-3  Harvest and Maturity indices with reference 10 .
a) Fruils - Mango, Banana and

Grapes

b Vegstables - Tomalo, spinach  /
Feanpreck, Potated onion

¢) Flowers -
Chrysambemum Fubcre
e, Mogra
M-4  Factors responsible for maturity ripening Ao}
deteroration

M-5 Methods of hastening and Delay in ripening
M-6 Methods aof prococling, graging, packing,
storage and transport of fruils, vegetables and
flowers.
PAPER-V

REFERENCE BOOKS
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-
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A)

B)

(36)

PAPER-VI : OPTIONAL (1) (BOT 3.6)
GARDENING AND BOTANICAL TECHNIQUES
FIRST TERM : GARDENING
(Total Periods : 52}

Periods  Marks
GARDENING (Periads ; 52)
letroduction : 02 (02
A-1 Landscapping — Landscape designing

A-3 Typesof Ganden :
a) Formal garden
b) Informal gasden
) Batanical garden
d) Terrace parden
A-3 Imponance of Garden :

a Acsthetic
4] Acadenmic
<) Economic
Garden Planming : 06 (06)

B-1 Consideramtion of following in planning :
Qrginality in planning  colour  schesme,
fragrance, privacy, beauty, cornfon, flexibility.

gy Smdy of physical, structural and  biological
features of gardens such as

a) Fences

b)  Hedges and edges
) Path and avenuss

dy Raockery
(3] Water garden
fi Lawns

E) Arches and Pargolas
) Green-house

Soil Menagement o4 ()
C-1  Soil - Nature and types



(57)

C-2  Manures

b) Bulky organic manurss - leaf
mouid, compost and composting.
Farm Yard Manuare (FYM), Vermi
cOmpost.

) Concentrated  organic mane -
Tiquid manire
C-3  Fertilizers
¢+ Trdgation fechniques
C-5  Agrochemicals :
Insecticides, pesticides, Mngicides olc.

Garder Tools and Implements :

D-1 Implements — sickle, trawel, rake, hoe,
secatours, pruning sheers, grafting and
budding kmife.

D-2  Use and maintenance of following :

a) Mower

[+)] Sprayer

) Duster

d) GGrafting and budding knife.
ingoor Gardening -

E-1 House plants for indoar gardening
E-2 Characters of indoor plants

E-3 Hanging baskets

E-4  Maintenance of indoor plans

5 &vk:l
1% fG3)
04 ()



F)

G)

H)

Bor Colture

F-1
F-2
F-3
F-4
F-5

Containers

Selection of plants
Potling and repoting
Maintenance and care

Imporance

Honsai .

G-l
G-2
G-3
G-4
G-5
G-a

Principle
Corntainers
Selection of plants
Technigues

Styles
Mainlenance

Hydroponics |

H-1
H-2
H-3
Hed
H-5
H
H-7

Principle
Conlaire

Cultur: mediem
Setecvion of planis
Techniques
Maintenance
Importance

(38}

Pesiods  Marks
04 {04)
M {0
E ()



Pot Culture :

Fel
F-2
F-3
F4
F-§

Containgrs

Selection of plants
Potting and repotting
Maintenance and care

Importance

Bonsai ;

G-l
G-2
G
G4
G-3
G-6

Principle
Containers
Selection of plants
Technigues

Siyles
Maintenznce

Hydroponics

H-i
H-2
H-3
H4
H-$
H-6
H-7

Principle
Container

Culture mediom
Selection of planis
Techniques
Maintenance
Importance

(39)

Petiods Marks
04 )
M (04
04 (04)



)

)

K)

L)

(60)

Study of Ornarnental Plants :

With refercrce to sclection, cultivation practices,
maintenange and care with at least 3 examples
each of :

b Amueals b Shrubs
a) Climbers ) Tress

Topiary :

I-1
32
I3
I4

Inrroduction
Suitable plands
Meihods Trainmg
Impornance

Rackery

K-1

K-3
K4

Selection of sit2

Design, construction and preperation
Selection of plants

Maimenance ang care

Lawns :

L-I
L-2
L-3
L-4
L-5

Preparation af sail
Sebection af grasses :
Planting methods
Mainterence and afiercars
lmportance

Creneral account of pests and diseases in
garden

planis wilh respect to

Periods Marks
08 (08)
LT LFX )]
TCHR L §
04 (03)
03 On

[



Ii (61)
! Periods Marks
M-1 Pathogen
M-2 Host
M-3  Symptoms and damage done
M-4  Conirol measmres

1 ECOND ; BOT FCHNI
'rc.l (Total Periods : 52)
Periofs Marks -
BOTANICAL TECENYQUES (Periods ¢ 52) :
A Introduction ; S0 {02
A-1  Scope and imporance _
B)  Stody of Differcnt Insruments : 09  (08)

B-1 Microtome (Rolary)
B-2 (Camera hcida and Micrometry
B-3  Stercoscopic binocular microscope
B4  Phass-contract microscops
b B-5  Elcctron micrsoops
' B-6 Plain paotometer
A C)  Killing and Fixing of Matenal ; o oM (04
ﬂ C1  Collection of specinen
C-2 Fixation types '
C-2  Techmigues of fixing
] " n Stains and staining . 63 (05}
‘ D-1  Theory of Staining

L T



E)

Periods Mirks -
D-2  Type of staing
0.3 Staining : (i) Bacteriat (i) Fungal

(i) Cytological (iv)  Anatanical
D4 Temporary snd permanent double stained
preparation of froe hand section.
Microtomy - 08 (0%)
E-1 Washing
£-2  Dehydration iy
E-1 Cleaning k j .
E-4 Infiltration
E-5 FEmbedding
Es  Secuoning -
E-7 Mounting of ribbon
E-#  Suining -
Cultural Technigues oE {08
F-1 Concept of mixed and pure cultre
F-7  Glasswar: - Types
F-3  Sterdization Methods for glassware and media
like Dry beat and Steam sterilizalion

F<4 Nutritional  toquiremenls  for  various

F-5

(62)

OTEANIENIS

Common tmedia used for culiivation of Algae,

Fuongi and Bacieria T

c.B De’s medium and any other algal

medium for algae

PDA and Czapek Dox Agar for Fungi
Nuirient Agar MacConkeys Agar foc

Bacieria



AT

Perigds Marks
F6 Source of Inoculum for Algac, Fungl and
Bacieria
F-7  Eorichmem and Isolation method
a. Streak methods
b. Spread plate
c. Pour platefdilation method
4 Slide culture
Whole mounis, Cytological methods and Maceration 06 e
;-1 Permanent whole mounts -  Mussum
specimens
;-2 Cytological methods:
(i) Smears
i} Squash
()  Making of smear and scuash
permanent
G- Maceration techniques
Solotions ; 0 )

H-1 True solution

H-2 Preparation of soutions .
(i Pateent solution
fii) Mptar salution
fiit} Normal solution

H-3 Dilute solotion of acids



1)

{64)

Petiods Marks
H-4 Preparstion of buffer ¢.5. Phosphate buffer
Chromalography 06 (D6}
i-1 [ntroduction
1-2 Types:

(i Paper chromatography L (2)
Unidirectional -~ Ascending
and descending, (b)) Two
dimensional.

{ii) Thin tayer cteomatography —
Plate and column

I3 Procedure for peeparation of paper
chromatogram anct thin layer
chromatogram

-4 RF Value
PAPER- ¥1
REFERENCE BOOKS

{OPTIONAL-I) GARDENING AND BOTANICAL
TECHNIQUES
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Tissue Chlnare and Mushroom Cultivation (Tind Ed.) Wishwa Prakeshan,
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Bose, T.%. and Mukberjez, D. (1997} (Ed.) Percy Lancasier's Gardening
in Inia. Ordord and IBH Publ. (P} Lid,, New Delhi, india



10

(63)

Day, 5.C. (2003 A At of Miniature Plant Culture, Agrobias, Jodbpur,
[nedia

Dej, 5.C. (2003} Complete Home Gardening. Agrobias, Jodhpar, India

Dhopte, AM. (2003) Principles and Techniques for Plamt Scientisis.
Agrobics, Jodhpur, Indiz.

Dwivedi, JN. and RB.Singh (19%0). Essentials of Plant Techniques.
Scientific Publishers, Jodigpnr, Indis.

Khan, MR, {1995) Horticulture and Gardening, Nirali Prakashan, Pune,
Ingia

Modi, HA {199%6) Elementary Microbiclogy VYol V. Ekla Prakashan,
Ahmadabad, Indta,

Startier, R Y, Ingmbaan, F.L., Whalis, M.L. and P.R Painter (1993). General
Microbiology (5™ Ed) The Macrnillan Press Lid, London, UK.
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PAPER-VI ; OPTIONAL () (BOT 3.6)
PLANT PROTECTION AND SEED TECHNOLOGY,

A}

B}

SEED PATHOLOGY

T H TECTION
{Total Periods : 52)

Porids Marks

PLANT PROTECTION (Pericds : 52)

[ntroduction :

A-1
A-2

Scope and imporiance

Historical account of plam pathalogy with reference
to the work of e following pathologisis .
Theophrastus, Prevost, De-Bary, Butler, Mundkar,
K.C Mehta, Robert Koch

Terminology

Definitions : Discase, Pathogen, Host, Parasmte,
Hyperparasite, Inoculum, Penctration, Infection,
Pathogenesis. Pathogenecity, Etiology, Incubation
penod, Discase cycle, Svmptoms, Epidemology,
Disease development.

Causes of Plant diseases -

C-l

C-2

Animate tanses - A brief survey of diseases cansed
by Bacteria, Fungi, Algse, Nemaiades and
Mycoplzsma.

Inanimate canses — A brief sutvey of diseases
causad vy deficency of minerals, adverse climalg
conditions, chemical injurics by atmospheric
pollutants, faulty application of fungicides amd
insecticides.

04 (M)

03 (03

0 (O



a)
o b -
¢)
-
. t“!
¢)

- —

(o7)

Periods Matks

m Symptoms and Damage :
Yarious sympioms of plant discases alongwith the
kind of damage done. -

E) Development of Diseases (Pathogenesis) .
Introduction, inoculum potentizl, infection landing
of inoculum on the bosl, modes of penetralion,
ritechanism of penetration - Indirect penetration and
direct peneiration,

-(‘} a-F)  Study of follewing discasss with respect to causal

organism, sympoms and control measures :
F-1  Animate Diseasss :

Viral diseases : TMV/FXY
Bacierial diseases : Citrus canker
Fungat dieeases :
i.  Damping of seedling
ii, Powdery mildew of Grape/
Teak! Sisso
iti. Bunchy top of Banana
iv. Etgol of Bajara
v.  Loose st of wheat
vi. Tikka discase of Groundmy
vii. Red rot of sugarcane
Mycoplasma diseases © Littke leaf of
 Brinjal
Nematodal discases : Root kmot of
vegeiables

03 ©)
04 (04)
1“2



G}

D

1)

(68)

Feriods Marks

General Principles of Diseasa Control - o4 (d)
G-1  Preventive therapy

i. Awvoidance of the Pathogen

i Exclusion of inoculun

i, Eradication

w. Protection

v, Discasc resisiance ,
G2 Curative therapy i )
Legal Control : EVI (Y

H-1 Inroduction
H-2 Plant Quarantine - Definition, Limitations and

impartance >

Biological Contral - 03
[-1 Infroduction -
-2 Biological contro} end biosiatic cortre! processes ©

i Organic amendment of soil

i, Predacecus fungi
13 Antibiosis, competition
Chemical Conirol © 05 (08}
3} Classification of chemicals according 10 their -

i. Mods of action . _:"];

Sysicmatic, emdicants, protectants '

i, MNaiure of pathogen against which used.



AR

L - Periods Marks
5.2 Chemicals used in plart discascs contol, mode of
! action and uses :
s i Sulphur : Inorganic—'S’ Powder, Lime
sulphur, Organic :
Dithipcarbemates

ii. Copper : Bondeayx mixture, Burgnndy
mixure, Copper oxychlotide
jii. Mercury : Inotganic-HgCl2, Mercuruschoride
Organic ~ Ceresan, Agrosan, Aresan
iv. Hetzrocyclic nitrogen compounds |
Captan, Glveodin
O. — v, Antibiolics ; Streptomyciu, Tetracvelin,
Criseofabvin

K)  Control Through Diseass Resistance : i S (X
K-1 Disease, escape, (tlerance and disease resistance.
K-1  Development of resistant varieties ;

i, Selection
* i, Hybridization
jii.,  Mutation
SECOND TE : SEED T GY AND SEED
PATHOL
(Tutal Petiods ; 52)
a Peripds Marks
[: ' SEED TECHNOLOGY (Periody : 34)
Al Seed: _ 02 (O
&-1  Definition
L A2 Development of seed

A-3  Functions of parts of seed



B)

C)

D)

E)

G}

D

K)

(70)

Periods DMiks

Seed Technology : I (V4]
B-1  Definition
B-2 Role and goals of seed tcchnolog} in crop

production
Seed Dormancy : 04 (0
C-1  Causesof seed dormancy
C-2  Methods of breaking the soed dormmancy
Principles of Quality Scad Production 04 {04)

D-1  Secd purity - Genetic purity

D-2  Siage of Seed Muoltiplication

Methods of seed production

E-1 [solation

E-2  Seed inspection

E-3 Roguing

Seed Law and Seod Certification .

F.1  Seed certification agency-Strcture, role and dries.

Mrthods of seed prodaction :

G-1 In sIf pollinated cross pollinated and cross
pollinstes crops

Types of cultivators, varietzl characters, robe of produoer,

seed production agencies.

Seed viability and vigout test

Harvesting, drying, mmemng,swdsampimg.madtﬁwg,
purity analysis.

Seed Detcrioraion -

a3

2
Q2

a2

(02)

{03}

(04)

(04)

02"

(92)

{02}

1



ar

i

L)

0)

B

Q)
K)

(71}

04

Perlods Marks
K-t Causes and remedial measures.
Seed siorage, pest and diseases of seed, seed aging 01 (01
Marketing agencies, planning =nd ecomomics of seed 02 (D2)
production.
SEED PATHOLOGY : (Pertods - 18)

Seed Pathalogy 03 (03}
N-1  Imroduction
N-2  Signilicance of seed borne diseases.
Types of micro-organimm associated with sceds and 4
diseases consed by them
Location of seed borne inocnium and sead infection : 47 B (+F 3
P-1  TFamors afecting the seed infection
P.2  Lomgivity of seed bomne diseases.
Control of seed bore pathogens. G o
Chuaraming and post-eniry quaranting. M DD

PAPER- VI

REFERENCE BOOKS

(OPTIONAL-I) PLANT PROTECTION
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Publishing House, Pyt. Ltd, New Delhi.
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11

12

(72)
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Delhi. India. '

Gangulee, HC. and A K Kar 2001}, Collepe Boaany, Vol-Ii. Books and
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]
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13

14

(73)

Singh, R.S. (1996) Plan Pathology, Oxford and TBH Pub. Co. New Delbi,
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Singh, R.5. (1990) Plant Discases (6% Ed} Oxford and TBH Pub. Co. New
Drelhi, India.

(OPTIONAL-I%) SEED TECHNOLOGY AND SEED
PATHOLOGY

Agrawal, VK. and Sinclair, J.B. (1987) Principles of Seed Pathology, Vol. ]
and TTi CBS Pub. New Delhi, Tndia,

Agrawal, PX. & Dadlani M. (1987), Techoigues in Seed Scicnce and
Technology, South Asian Publishers, New Dethi, [ndia.
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A}

B}

G

(74)

Nema, N.P (1986). Principles of Secd Certification and Testing. Allied
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PAPER-VI : OPTIONAL (II) (BOT 3.6)

ETHNOBOTANY, PHARMACOGNOCY AND
MEDICOBOTANY

FIRST TERM : ETHNQBOTANY
{Total Periods : 52)

Periods Marks
ETHNOBOTANY (Periods : 52)
Ethnobotany - An Orgamzed Scicnce : 03 {03)
A-i  Introduction, defwition and scope
A-2  Man and plant relationship : Concrete and shstract
A-3  Comparison of Ethnobotany ang Economic Botany
A-4  Lartmarks of Indizn Ethnobotany
A-5  Sub-disciplines of ethnobotany
Methods in Ethnobotanical Studies 03 {03)
B-l Ethasbotanicai field work
B-2  Herbaria 25 an aid to ethnobotanical study
B-3  Ethnobotanical study with the elp of literature
B4 Archeological remains
Ethoology of Tribes in Monh Maharashiza - L T (153
{1} Pawara (i) Bl (i) Kokani {iv) Mavachi
v} Thadamr (i) Warli (vii) Katkari (viii) Maladeakoli



Co

A

(75

Study of Ethnobotany of Planis from Indian Ragion Used
Againd :
p-1  Human Discases :

w.r.l. bolanical name of plants, famiky, part used,

Periods Marks
14 (1

nmdcnfpmpamtmnandammmslmhmuf'

madicine people or Iiribe using for the
following ;
a) Cough, cobd, whooping cough, lung's and
bronchiat problems
b} Headache, body-ache. earache, toothache,
arthritis and rhumati sm,
&) Fever
d} Stomach problems ; indigestion, constipation,
acidity, WoTms, vomiting and dysentery.
€) Eye probloms @ Impeoviog eve eight and
curing diseases.
f) Healing wound : Cus, biles, bmises, sprains,
fracture,
g) Skin diseascs @ Boils, burns, scars, pusmics,
sores, piles, dry skin gio,
hy Kidney stone
1) Dizbetes
J)  Antifertilify agents
K) Contraceptives
i} Antheengm
I3 Veterinary Diseases .
a} Diarrhoea amd dysentery
b Fevets
¢) Foot diseases
d) Skin diseases
&) Maggor's infected sores
) Yok galls
g) Galactogogue
h) Norma! delivery
i)  Bonc fracture
1) Mouth infection
k) Appeiite



B)

F}

G}

{76)

Pepods  Marks
Ethnobotany and 13 relo in corservation of native plasts 0z {®
as a genetic resourca | (Study with characters and uses)

E-1 Ricz

E-2 Maiza

E-3 Finger Millets

E+4 Cucurbits

Monographic Stadies : e (g *

F-i Moncgraphic stwdiss based on Tndividual plants :
8)  Piper bete! (Betelvine)
by  Madhuco longifblia (Mahua)
¢)  Bahaunia vahi ( ]
F2  Monographic studies based an ethmic groups ;
a) Ethooberaty of Mikirs of India
b) Ethnobotany of the Monopas of Kameg
Digtrict of Anunacha! Pradesh
Abstract Relationship : wri plandpans used, family, 08 {08) ~
peaple/tribe concermd with themes and quotations of the
following :
a) Folk songs )  Sacred gowves
by Folk proverbe  g) Scared plams . '
¢) Folk stories h} Ethnobeliefs
d) Plais owed in i) Woman - and  tree
Festivaly matifs
¢) Plants moifics §)  Floral motbs

Flanis and paris wsed citing for miscellaneons purposes 08 (08)
cititg people using;

14



L

H-1 Hoese and hui construction :
a)  Doors and Windows
b) Walls
oy Roofs
d) Thatching
e} Fumitre
B2 Fish stupetying
H-3 Touth brush
H-4 Basketery
H-5 Food piants and beverages
H-6 Toys
H-7 Musical instrument
H-3 Agricutomat insirumen
H-% Fencmg
Beyond Invenorying
I-1 Indigenous Biotechnology
a) Ranu tablet
b) [Leather technology in relation to repiile gkin
technology
I-2 Jagery extrmction
k-3 Bioprospecting and Ethnobotary
1.4 Kitchen gnrdens

(77)

Perigds Marks

3

(03)



Al

B)

<)

)

(78)

OND TERM : PHA A
MEDICOBOTANY

{Total Periods : 52)

NOSY AND

Periods Marks

PHARMACOGNOSY (Periods : 26)
introduction and History of Pharmacognosy
A-}1  Definition and soope
A-Z  Important system of medicine
A3 Drganin?dand unorganized crude drog’s and dnyg
BLLOSE0TIES

Classification of Plant Drugs

B-1  Taxonomical, morpholopical, chemical, therapeulic
and alphabetica)

B-2  Chemicsl nature of crode drog :

B-3  Concept of Ihevapestic active chemical constituents,
Cultivation, Collection and Processing of Flant Drug

C-1  Methods and factors affecting the cultivation

-2 Collection, harvesting, drying and storage of crude

drugs.
Morphology, distnibution, botanical chamqerization of
drug constituents, chemical sests and uses of the following
drugs :

D-1  Rool drug -
Asparages racemosus (Shalavari)
Witharia somnifera { Ashwagandha)
D-2  Rhizome;
Lingiber officinale {Adrak)
Cwreuma domestica (Halad)

o

05

{04

{84)

ﬂ_':i!' 03y =

J[H

{10%

T



-

T

F

E}

)

G)

D-1

D

D-5

D6

Quantitative microscopy of drugs, stomiatal index, vein and

(79

Stem drug
Holarrhena pubescens (Duh kuda)
Terminalia arjuna (Arjun sadada)
Wood drug :
Tinospora cordifolia (Gulvel)
Santafum alffum (Chandan}
Leaf drug :
Adathoda zeylamica {Adulsa)
Aloe vera (Korpad)
Fruit dnzg
Terminalia beilerica (Behada)
Terminatia chebuio (Hirda)
Emtire plant :
Cictmurm sactum (Tulasi)
Achyranthes aspera (Aphada)

veialet, lerminations of the follewang :

al Datura innoxia / Dafurg metel (Datara)
b) Boerrkara diffusa (Ramrataka)
&) Tinospera cordifolia (Gulve!)

MEDICOBOTANY (Perinds : 26 )

Introduction: History of age-old medicmal angd aromatic
planis.

Medicinal uses of comnon house-bold and “Grandmaa's

Pouch™

Penipds Marks
02 (02}
02 O
L)) (06}
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Perlods Maks

1. Al saivum (Garlic)

ii. Trachyspersmum ammi {Ajwan)
til. Clircuma demesiico (Halad)

. Ceimuem sancim (Tuls)

v.  Oyperus rofumdus (Nagar-motha) .
vi.  Flelicteris isora (Muny sheng)
vii. Cassia fistula (Bahava}

vili. Gardenia gummifera (Dikamali}

Freparation of following Ayurvedic medicines with respect
to Botanical source, part used, method of preparation and

Thetapeutic 1ses

i Triphala churm

ii.  Kumard sy

i, Arjunarishihs (Arictha)

iv. Goot

V. Vaiti

vi. Telam
Conservation of mediciral plants (7r-sitw and Er-sitw) and
Eole of Botanical Gardens :

L Asporggus raremosus (Shatavaci)

ii.  Chigrophyrum  bomvilflonum  (Safed

iil.

v,

Musali)
Glyeyrritiza giabra (Jeathp-madh)
Alihania somnifera (Ashwagandha)

b

0o {D6)

06 (06)
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Perigds Marks

) Plant perfumnes and cosmustic from the following : 03
i Cymbopogan martinii (Rosha grass)
P fi.  Cwmbopogan citratus (Lemon grass)
- iii. Mentha spicata (Pudina)
v, Jausinum mgleharicum (Jasmine)
- K) K-l  Biopiracy of medicinal planis from Indis. 03

K-2 Drug lcgisdation and patenting (Act relaed 10
quality controt and patexting)

*'

FAPER- Vi
REFERENCE BOOKS

(OPTIONAL-IID) ETHNOBOTANY

New Delhi, India,

(03)

UEY

1 Jain, S.K. (Ed) {1981) Glimpses of Indian Ethnobotatry. Cncford & THH,

2 Jein, SK. (E4) (199%) A Mannuat of Ethnobotanry (Ilnd Ed) Scientific

Publishers, Todbpur, Tudia.

C: 3 fain, S.K. and V.Mudga) (3999). A Hand Book of Ethnobotany. Bishen

Singh Mahendrs Pal Singh, Detra Dhan, lodia.

4 Jmin, SK. (199D Contributions to Indian Bihoobotany, Scientific

Pubdishers, Jodhpur, India..

5 Jain, 5K (1989) Methods and Approaches Ja Etmobotany, Society of

k Fthnobotanists, Lucknow, India,

SN
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Jain, $.K. {1996} Ethnobiology In Human Welfare. Decp Publicason,
New Delhi, Todia

Jain, S.K., DK.Sinha and R.C. Gupta {1991) Nomble Plants in
Ethniomedicine In India, Decp Publication, New Delhi, lndia.

foshi P. (1995) Ethnoboiany of Primitive Tribes 1n Rajpmthan,
Printwell, Jziptr, Indie.

Martin, G.J. (1995) Ethnobotany : A Methods Manual, Chapman and
Hall, Londam, UK.

Saklani, A, and S.K Jain (1994} Cross Cultural Ethawbotany of Nerth
East Intia, New Delhi, India

Singh, V.and R P.Pandcy (1998} Ethnobatany of Rajasthan, Scientific
Publishers, Jodhpur, India.

Sinha, Rajiv, K amd S.5inha (2001  Ethnobiclogy, Surabhi
Publications, Jaipur, India

Maheshwari, JK. (1996). Ethoobowny Io Souih Asia Scientific

Publishers, Jodhpur, India

Swaminathan, M.S. and Kocchar, SL. (Eds}) (1939) Plants and
Society, MacMillan Publications, Lid. Londdh, UK.

Lambamurihy, A Y.5.5. and Subramamyam, N.S. (1984). A Text Book
of Economic Botany, Wikes Eastern Lid., Maw Delhi, India,

i
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PHARMACOGNOSY AND MEDICO-BOTANY

Bhatachanee S K (19RR)  Handhook of Medicinal Plams, Pointer
Publishers, Jaipor. India.

Gokhale, S.B. (1979). Text book of Phamucognos}. Jai Publishing
House. Jalgaon. [ndia.

Kaushik Purushotam and Dhimar, A K (2000 Wedicinal Plants and
Raw Drugs of Ingia, Bishen Singh Mahendm Pat Singh. Dehra Dun.
India

Khanna, Girdja (1993). All Aboul Herbai Remecdies. Vikas Publishing

Haousz (P.) Lid.. New Delha, India.

Kurian, 1.C. {1999) Plants That Heal. Oriental Watchman Publishiug
House. Pune, India.

Shah C.B. and Quadri 1.5. {1990} Text Book of Pharmacognosy. B.S.
Singh Prakashan, Ahmedabad, Tndi,

Thakar, B.5., Purl. H.S. and Husain, A {198Y). Major Medicingl Plants
of Iodia.  Ceniral Instimte of Medicinal And Aromutic Ptants, LSIR.
Lucknow, India

Trease, GE. and Evanms, W.C. (1978). Phamiacognosy fiith Ed.)
Bailliene Tindall, London. UK.

Wallis. TE. (1985 Textbock of Pharmacognosy (5% Ed) CBS
Publishers and Distrimnors. New Delhi. India,
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Gokhale 8B, Kokale. CK. and Purchit, &4 P {1996} Text Book of
Plarmacognos;  Mirali Prkashan, Pune, India.

Madkarni, A.K. (1972} [ndian Materia Medica. Popular Book Depol,
Bomibay. India.

Tvlar, V.E.. Bradh LR, and Robber, JR. (1976) Phammacognosy.
Ballicre Tindall, Caleutta, India.
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PRACTICAL- (BOT 3.7
BASED ON THEORY PAPERS (PAPER & V1)

v PAPER-1: LOWER CRYPTOGAMS & HIGHER
CRYPTOGAMS

Al Practicals

1 Study of lile cyeles of Chara.
'C' .' z Stuy of lifz cycle of Eerearpus
1 Study of life cycle of Bairachospermum.
1&5 Swdy of range of Malus strecture @ 2lgae with the help of

material/permanent slides ©

a) Unicellelar thallus -~ i ianadomanas, Chieredie.

by Colonial Uratlus _ Pandorina, Eudoring, Vohiax,
Hhalradictyon

¢) Filamernious thallus  — Pithophoro, {"haetophora,
Coleochoetea, Shgeocionium,
Prapanaldia, Draponaldiopsis.
o Fritscheilia.

dy Siphonaceous thallus — Vawcheria, Cawlerpo

e) Pseudoparcachymaious {(umiaxialfmuitiaxial) thatlus -
Barrachospermum, Polvsiphonia.

f) Parenchymatous thallus - Lhva, Erteromorpha

C, 6 Studs of life cycle of Athugo wik the help of material and parmapent
’ shides.

T Smdy of life cycle of Penicithium sps.  With the help of Cuitwc
malcrial/presenved matedal/permanent slides.

2 Myeehial grdcture
o) Conidial phase
c parmanent slide of perfect stage

R
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14
15
16
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(88)
Stady of life cycle of Procinn granunis-iminci with e belbp of walcna

and permanem shdes

Stxty of Myxomycetes. Deutsantvetes and Lichens tam tao forms
from each group)

Siudy of ke oycle of Afarchantio.

Study of life cycle of Anthoceres.

Study of life cycle of Palvirichur.

Stugty of lifc cyele of Psilatuni (P 5. and ipecimens;
Stady of life cvele of Lvcapodiun.

Study of life cyvele of Aarsifea.

Study of stellar evolution in preridophyta with the hetp ol malgriat or
permansnl slides.

Study tour is compulsory. Studsnls are expoticd Lo submdt s least bve
specimens of each group. (Adgac, Fungl, Bryophyia and fendoplrdad
alopgwilh tonr fepor,

PRACTICAL —1

PAPER-VI : OPTIONAL (D) GARDENING AND BOTANICAL

17

18
9

20
21,2223
24

TECHNIQUES

a) Techniques of poi culnme.
b} Observation, listing and nxes of various garden 100ls.

Preparation angd aftercare of a Bonsai.
Study of different indoor plans and preparation of -

a) Hanging basket
)] hoss-stick

Siudy of botanical instruments (Any four) as per sheory,

Microtorny of any suilable malerial,
B Mageration af vascular tissues.
c) Permancat preparation of “Smiear” or “Squash”

")

-
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Note : a) Report of visil to a garden 18 compulsery
ht  Submssion of prepared BonsalHanging Baskethioss-Suck.
gy Submission of slides . {iy Migrotonty (2 slides)

=r

(iiy Squash/Smear {2 slides)

PRACTICAL - |

C © PAPER-VI: OPTIONAL (ID PLANT PROTECTION, SEED
TECHNOLOGY AND SEED PATHOLOGY

171819 Study of

the following plant diseases with reference to e causal

organism, Symptoms. nature of damage don¢ and control measures (any

three) ;

b}
c}
&)
e)
)]
&)
1

f I ] Id -5

Fowdary mildew.

Whip smun of sugarcans
Citrus canker

Tikba disease of groundmi
Tobaco moesatc ViTus

Red ot of sugarcans

Root knot of vegetables.

C , 20 Preparation of Bordeaux snisture/Burgondy mixtare and appiication on
discased plant and observation of its effects.

21 Seed-Ungenninated seed ©

al Examination by microscopy
4] Fxamination of suspensin gbtained from washing of seed.
22 gead — Germination test - Miize, Groundnut

y B Seed viabilify test

P
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23 Dietection of sced miroflora

Note:  Siudet should subunit at fest five diseased SPeCLTICnS atongwith the
repon of field mp at the {ime of prachical examination.

PRACTICAL-1

PAPER-VI: OPTIONAL (11L) = ETHNOBOTANY.
PHARMACOGNOSY AND MEDICOBOTANY

Practical 17 1o 24

Pracl. NO.

17:020  Study of the following plats with eference (o their vernacular
names. bolanical RamMEs, fanily, plad pans wsed, uses, mode of
preparation and admimstranon from local asca with the help of
plants or theit pans ar speeimens.
Al Food Plants
v Tubets
b Droscoren hulhifera (Kadu hand}
¢ Pueraria tuberosa {Bhui kohala}
it. Leaves:
by Chenopodiam murale (Chil)
¢l Amgranthys SpinGsd (Katen Marola)
dy Amaranthus viricis (Mati)
g] Rives hypacrateriformis (Phangola)
il Fruus
ay Draspwros inelanax fon (Tembnu)
by Aforinda pubescens (Al AlD)
e Mamd faxiflora {AlV)
v Seeds
ay Indigofera glandulaa (Zhumja)
) Sterculia urens (Roadai)
¢} Holopiclea integrifulia (Papadal
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-

*

L

Bl

i

0

E)

B

G)

1)

Beyverades

157)

Flowers sdhuea fongifuie Mvialu)

Oil vielding

Qeads . Aadhuca T
Fiber pelding :

ifidier (Ml Totanti)

Stew ;. Helicteres isora (Munid Shengl

Bidi Wraper .

Leawes .

Tooth Rrush -

Stem ;

Cnin yiglding

Fish Poison !
Srem Bark :

Cloth washing .

Fruits . )

al
)

a)
b}
c)
d)

b)
<)

a}
b}

Diaspros melanexyion (Tendu)

Bauhinia malabaricurt (Kustya}

Pongamia pinnatu (Karani)
{assin quricialn { Avali)
Aracia filolic Babsl)

A zadirachia indica (HMeem)

Anogelnssus larifotia {Dhawala)
Sterculin wrens (Kadai}

Holopiclea integrifolia {Papada)
Larnea coromandelica {Modhal)

Bofaniles aegvpiacd {Hingenbet)
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T Ethngnedicing

b Anti-dvsemten
a Fruit — Heliereris isora (Murud shehg)
It} Fruit — Cassia fishidy {Bahasa)

o) Stem Bark - Holarrhena prbescens (Ruda)
i, ko disenses .

a] Secd il - Psoralea coryifolia (Bavachi)
I} Fruit - Porgamia pirnata (Karanj)
Ch Siem Bark -- radirachea indica {Meem)

itz Bronchitis and Asthna
a) Leaves - dchyranthes aspera \Aghada)
bl Eruit - Solarum virginionum (Bhuirmgni)
ch Fruit — Terminati heflorica {Brhada)
iv. Rheumatism .
a Leaves - 17 pegindo (Mirgudi)
b} Legves — Cassia auriculate (Awall)
al Gtem Bark — dzadirachia frrdlica (Negm)
v Tonic 1w Anaernis condition *
a) Siets  Tinospora cordifolic (Gulvel)

[:}! fiood tuber — Chiaraphviem horrvilicn
(Safed Musali)

) Roal tuber — dsparagus racerosiy
{ Shalyvari)

vi, Miscellansius
Houschold utensils :
a) Fruil — Lageraria siceraria (Dhudhi)
Musical [nstments :
B) Stem — Bambusa arwadinacen {(Bammbac) 07
Bambusa valgaris (Kalh-Bambog)
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Microscopic and Macroscopic characiers 01 recognizing drig plast
Botanical source. Character. 75, of Leaf Tvpes of lrchome. aniel

;‘1
- .._,F

1314
+*
4
n
L]

signatal indes based on plants a5 Pt theon syllabus.

Dismbotion, Characlensics of powder

and use of drugs of :

(A}

{Bi

i)

Stugdy Lout in (nbal atd is compulsory. Students have o submit o

L
iL.
1itr-

1¥v.

vi.

fool - Asparagics recemosis (Shatavar)
Rhizome - Zingifer offichale LAdRK)

Eruit - Terminalia bellerica {Behada)

Sem - Santoalir alhus {Chuandan’

Leaf —.dfoe vera (Korpad}

Siem bark - Hofarrhena pubescers {Pudh kuda}

MEDICOBOTAN Y
Prepamtion of following drags : {ADY (W0
ii. Triphla Churna
idi. Kumari Asav
iv. Gutti
Preparation of perfumes {Any two)
ii. Rosha/Lemon grass {Any one)
i Pudina
in. Jasmine
Study of common house-hold medicine as per theory
syllabus .
i, Ocimum sanctum (Tilasi)

ii. Cyperus rotundus (Magamatha)
jii. Aftiam satvur (Garlic)
iv. Trachysperrnim antni { Ajwan}

teast five specimens of ethiobotanical IMPeNance.

COnsuents, chenucal esis



{92)

PRACTICAL-II (BOT 3.8}

BASED ON THEORY PAPERS -1 & IV

ANGIOSPERM TAXONOMY, EMBRYOLOGY,
GENETICS AND PLANT BREEDING

Practicals

lwé Study of any 12 familics as per theory sylabus with reference 1o
vegetative and Roral features, floral diagrams and formulac.

Tl g Identification of plants with the help of following any suitable

floras
a}

by

c)

d)

2l

f)

L)

al

The Flota of The Presidency of Bombay - T Cooke
{1958} Bishen Singh Mahendra Pul Singh, Dehradun

The Flom of Gujarath - &.L. Shah (197%)
5.P.University, Vallabh Vidyanagar

Flora of Waik Distict — P.Laxminarsimian and
B.D Sharma (1991 B 5.1, Calcutta

Flora of Dhule and Nimdarbar Distrdcts -D.A Patil
{2003} Bishen Singh Mahendra Pal Singh. Dehradun

Flora of Akola District - 8 Y.Kamble, 5.6 FPradhan
(1988) B 5.1 Calculta

Flora of Mahamibwada Vol -0 ~ Naik V.M. {1998}
Amnz Prakashan, Avrangabad (M.5.)

Flora of Maharashira State, Dicotvledons, Vol Tand L
- Singh, N.P. and 5.Karthikeyn (20007 B.S.1 Caleutty.

Flora of Maharashea Seae.  Mooacotyiedons -
Sharma B.D  hantikeyan S and N P.Shingh (1996}

BS.I[. Calcusia
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4 Preparation of anificial wdentedbracketed kevs based on vegetative
and floral characiers,

s I} Syudy of morphological peculiarilies of the following .

al Inflorescence in Compositae,
hd b Gvnostegiutn ip Asclepiadaceas
c} Pollinia in Asclepiadaceat
dy Cseiin — Havstoria (P 5. or Specimen}
(’ - el Stem - axis in Cpsparing o
f Orchid Nower/Velamen tissue (P.S. or Specimen)
gl Flower of Canna
h) Florets in Graminae

11 Study of the fellowing with the help of permancnt slides -
aj T.S. of Microsporangium
)} Types of ovules
. c} Adult dicot. embryo

(12 Dissecting and mounting of adull embryos from locally available
materials.

. PAPER-IV : MOLECULAR BIOLOGY AND BIOTECHNOLOGY

13 Principle. working and vses of following equipmenls -
C . a) Aatociave

) Inoculation chamber/laminar air flow
) pH meter

14 Principle, working and uses of following equipments.
al Cenmifuge
b} Colorimett

¥ . | $pectrophotometer



15
16
17
12
19
20
21
22
1w 2d

Note ;

{94}

Extraction and deteciion of DNA from plant matcrial.
Detection of Miechondria using Janus gresn slain.

Study of Mitosis by preparing squash of nnion rooi Gps.
Stuty of Meiosis by smear preparation

Preparation of M5 Medium

Callus culture from Carrot cambial explant,

Embrvo culture of Maize

Micropropagation of atry one econnically important plant.
Citric acid Fermentation and bioassay.

OR
Penicillin extraction and detection
1. Botanical excursion of long duralion to an area other
than their own is compulsory.
2 Submission of at leam 15 identified herbarium

specimens preparcd by the candidates aloogwith tour
report.

-
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PRACTICAL-III (BOT 3.9)
RASED ON THEORY PAPERS - [11 & V
ENVIRONMENTAL BOTANY, PLANT

GEOGRAPHY, PLANT PHYSIOLOGY AND

PHY FOCHEMISTRY

(.. ENVIRONMENTAL BOTANY, PLANT GEQOGRAPHY

Practicals

To determine the minimuwm size of the quadnte by spacies area cunce
method

To sidy the communtty by guadmte method by delermining
frequency. density und abondance of different species present in the
Communiiy,

To compare the chemical characteristics (moisture content, carbonate
content. nitrate content and pH) of given soil sample.

Measerement of water quality based on hardness. otal alkalrmiry . woral
solids and total dissolved solids in water samples.

Demonstration, working and uses of any three of (he following
ecological instruments ;

a) Cup ancmonmeler

b} Hair hyetometer

<) Soil thermometer

d} Minitrurm and maximom thennometer
el Dy and welt bulb (hermometer

Qualitative assessment of the microeiements jn the plant ash (&, K.

n Mg, Mn Ca Na
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1}
12

L3
B

t5
16
17
18
19
20

2]
22
23
24
25

(96)

Extraction and  separation of leal pigments by paper
chromatagraphy,

Determingtion of RO value of fatty and starchy scods.
Study of lipase activity in perminating seeds,
Test for proteins-Biurer. Xanthoprotein, Mittion's Reaction.
Chromategraphic detection of sugars present in fruits.
Test for tanmins and alkaloids present in prants.

COMPUTER (SELECT ANY 6 PRACTICALS)
Demonstration of booting and familiarin- of peripheral devices

DOS Commands - Dir, Type, Copy, Rename. Print, Date, Time,
MD, €O, RD. Format and Disk copy.

To create an application letter usng "MS-WORD"

Drawing with draw 100! bars uzing ‘MS-WORD".

Create various 1vpes of charts using 'Excel”.

Introduction (o intemet surfing,

Ta create a slide using a ‘Power-Point®

Ta create e-mail 1D and access the e-mpl.
HORTICULTURE

Layering : (a) Simple lavering, (b) Gootee
Budding - (a) T-budding, (b Patch budding
Preparstion of Fryjt Jam
Freparation of GauvaWood apple Jetly
Preparation of Lemen/Orange Squash
Preparation of Tomato Keichup.

“ginr -
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