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(I)

WITH EFFECT FROM JUNE, 2004

I'

Ethnoool"ny & Pl1anoacogil(ls)'
and Medico-boton}

Gardening & Botanical
Tcchniquos

, Compute, - I and Horticulture

, Optional- (;)

: Optional-{iii)

: Oplional - (ii) Planl ProlCClion and Seed
Technolog)' & Sc<:d Pathology

'AngioBJIl'rm Ta~ono,n~', Embt;oIOKY & Geneti"
and Plaru Breeding

: En\"iromnen",l Botany and PJ1IIllOeography and PI;lll1
PllylochemiSlry

: Lower CI)'plogaRIS & Higher C'ypiogams

: Based on Theory P"per! and VI (Optional Paper)

: Based on Theory Popcl'S II and IV
Based on nlC<>T)' Papcrs W and Y.

"'-["~,,~r~~I.]<lcLl)Ct;.) 0,C .5;:h,,".~r~:>
Pc'2 ( (,v'1);(

-')-

~Ipcr-VI

Paper. VI

SYLLABUS FOR T.Y.B.Sc. BOTANY

Pruetical - I

Practical - II
Praclical- m

(8) PRACTICALS:

Paper- VI

P~peI-1l

Paper • 1

Paper. V

(A) THEORY:

Paper- UI
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(2)
PAPER.l (BOT 3.1)

LOWER CRVPTOGAMS AND HIGHER
CRYPTOGAMS

FIRST TERM: LQWER CRYPTOGAMS

(Algae & Fungi) Total Periods: 52
Periods Mark! c-,

•,

A)

')

ALGAE (periods: 26)

Introduction

A.j G,nem] Chan";!.", Classification upln
clas= gi,-ing reaSOIlS as per
Prof.G,M.Smith

A-2 h,dian contribut.ion (0 Algal research

Smdy of life bistor,- of

6-1 Chora willi respect to:

S.st",natic posilion, ""currenc •.
stmclun: of 1tIaUUS, \-cg~1"(i.e ad sc~1l3I
reproduction, development 'of se< organs.
fenilization, gel'miIlation of oo'pore,

B-2 EClOcarp"' with respet.1 (0:

S,"Slcmalic po,ilio1\, OCC\Irr=.
slructure of [hallns. reproduction.
~l!.m,tiol\ of general ions (Life cycle
"ilhrcspccllo Esilic"lo"u$)

6.3 Balruchru;pennumwith respoetto:

S\'stcmmic posilion, occurrence.
structure of thal1u~, asexulli and sexual
reproductiOl~ dovelopment and struCture
of sex GfgaJls, leruli,.alion, post-
fenih/ation changes, germination of
oospore. alternation of generations.

01 (02)

IJ.-l (O~)

.•.• ~.

\
C)

0)

(3)

Range of l1u~lus in Algae ,

C-l Uniecllulur ~lallns

C-2 Colonial Uu~lus

C-3 Filamentous thalhts

C-4 Siphonacwus (haUns

P5eudoparenehyrnatous (Un~'1~ial and
Multiaxial t1lallus)

C-6 P=h;l"atouS thallus

Origin and e;"oluJioo ofse.~ in AI!!,lC.

D-I Origin of gametes, Evidences of
zoosporie origin of gameles

0-2 E"oltllion of 5C.~-lsog.my, anisogamy
and !Xlga"'}'.

Economic Importance of Algae:

E_i Role in Biolec1mology (Bioreniliz.,,-s,
petroleum-Algae, Scp)

E-2 Role in Agricuitllfe

E-3 Role in Industr}'

E-4 Role in food and fodder

E-S Role in space travel

E-6 Role in sewage disJXlSllI

&7 Role in petroleum and fuel gas

E-8 Role in water Sllpplies

&9 Role in Medicines

E-IO Parasitic a1gac

Periods Mu\;s

04 (04)

03 (03)

04 (114)



•

••

(4)

FUNGI (periods: 16)

!mroonction

F-l GcneJal charactersoffungi

Peri"", Marl<,
03 (02)

I (5)
Periods />.1:Jrks

Study of Life Hi.tory of P"ccjuiQ gmmini5-lrWci 05 (05)
(Tho blacl S1cmnm Ofwhc::tl) "ilh ""-peel to.

S):Slemalic position, S)ll1ploms. Ii,,,
spore stag"s :

G-;

C) Economic Importance of Fungi: 0; (11.i)

~) Benefielal Aspects:
0; (OJ)

Role in Biotechnology.J
OJ Role 1" Medicine ,
oj Rolc '" '000 and animal

roo,,"
dJ Role ill ,oil fertility

'" (O~)
re,carch ",.oj Role m

(Gcnetic tools)

'J

oj

((l3)

Uredini"
U,cdinOSPQT<s

dl Tdia a'm Telio'pores

e) !l~sidiaandb",idiGSporo"

PJ'cnia and pycnOSl'Ores
(,ICTIuatia)

bl Accia and "ociC»;JlOrcs

Conlrol and forecaSling mCllsure5. wheal
rus( problem in India

Study of DeUleromy'cctc, witb respect 10'

Salielll fealure>, lh"llllS srm:tillo,
reproduction and l",iliJlg bodies.
pa"JSe~lIJlilymid ;I~significance,

K)

(03)

G-::> I'utrilion

Stud) of Life Hi,tor\' ofAlb"go wilh respecl to'

S'.tematic position, occurrcnce,
structufC (If mycdium, """,,,ual lIrId
;c,UlII reproduction, OUlllneof life cycle
Symptom, and control mCll,U"" of while
rust diseases

SUldy of Life Hi,lory of I'emcillium with rc'JlCCt
w

Classiftcations (oulline only) bJ':
a) Ainwmtbet.al.(l973)

bJ AJe.~oJlOulos and Mints
(1979)

c) Alexopoulos, Mims &
Blackwell (1990)

Slud)' of Myxomycetes "ilb rcspec110 :

G-l Thallus structure and types of plasn,odia

Reproduction

a) A>C.,ulIlllnd fruiling bodie,

b) Scxual

G-.j Out!!ne of life cycle with respect to
Stemonitis

S)'Stemalic position. QCCIITTf1lCe,
'truCiarc of m}cclium, asexual !md
sexual reproda<:tion, ou~ine of life cycle,
economic imporumcc of Ponicillium.

•

GJ

H)



(6)

"Periods -L-2 Harmful aspects:

, ,I Role in plant palhology

b) Role in man and animal pathology

I) Role in 'load rolting

" Role in food spoil~gc

II Role in Mnsl\J'OOmpoisoning

n Role in Biodeterioration

" Role in aircraft fuel taI1kfungi

MJ Lich.lIS "' (02)

Genom] aCCoulll "ith re'pect 10 OC(:UlIence,
.,1emal and internal SIf'UClurc of thallus.
clas,;r,clll;on. nature of "'SOCial;on in a
thallus, economic importance

A)

C)

01

EI

(7)

SECOND TERM: HIGHER CRYPTOGAMS
(Bl)'ophyies and i'lcrldoph)te'l

TllIai Periods: 52

BRYOJ'HYTES (Periods: 26)

Introduction

A-I SaliClll features, classificmion upto classes
gi\ ing reasons as por Prof.G,M,Smilh

A.2 Indian Work in 6roph'1n

Studies of Life History of Marchamia. Anll>oceros
and Pol~\richum with respect \0:

B-1 Syslelllilticposition, habit and habitat.
occum:nce. external and infernal
morphology of gamelophytes. ,cgeLat;".
rcprodUCIion. "'.,ual reproduction.
position, Slnleture of se" organs.
fenili,.atioll, structure iUlddevelopmenl of
sporoph}1e, dehiscence ~f caprulc and
dispersal of spores, structure alld
gcnnination of spores.

B-1 Affinities of A/1lhuo~m\' and l:\'olutiomm
features In its spolllIlgium 10 be
emphasized,

E\'oluliou of Bryopll}'lic Gametophyto ~ccording 10
the regressivc and progressive thoofY.

E,'olution of B,)'oph}lic sporoph}1e according to
II,e theo!} of steriliwtion l\lld tho \loco'}' of
reproduction,

Biological "nd Economic imporumce of
B!}'ophyt~s_

(02)

(15)

(OJ)

(OJ)

(02)



3. GanguE, He. and KaT,AX (2001) College Botany VolIl
Books and Allied Press Ltd, Kolkala, India

Chapman, VI, and D.l. Chapman (1979) The Algae,
English Language Book Soc & Mac Millons, Lundon,

PAPER-I

REFERENCE BOOKS
ALGAE

Bold, H,C. and MJ.M,Wyrme (1978) Introduction to the
Algae _ Structure and Reproduclion Prentice Hall oflndia
Pvt, Ltd. New Delhi.

•

(03)

(01)

(03)

Periods M"r\<~

06 (06)

Concepl-. lypes and e.'eIUlion of stele~ in
Pteridopllyla,

Hcterospol)' and Seed Habit:

Definition, origin, ad'':mtllgcs, tieterospory
as precursor 10 seed habil

Eeonomic I1npol1ancc of Pterodoph}les

Marsilea with respect to:

Systen",tic position, habit and habitat,
external and internal morphology of
sporoph)'le, ,'egelative reproducllon.
c.<temal and imemal morpllology of
sporocarp ,'lnd its morphological naturC,
dehi\.Xn<:e of lhe sporooarp, SlrUClure or
microsporc and megaspore, SlroClurc of
male and female gametoph,1es-;
fcrtili!.ation, s!runIC", of cmb,}o,
alternation of generations,

Stelar E>"Qlutiol\:

(9)

G-3

)

2

K)

"

H)

I

(""J

(O~)

""'"(03)

PTERIDOPHYTES (Period': 26)

Syslcmmic position, OCClmCnce.
distribution, e>acmal 311d internal
morphology of sporoph,te, vegetmive
"'proouclloll po,ition, structure,
de'i'elopment and dehiscence of
SJlOIlUIgJurn,SlnlCturc and gc:fmination of
spores, dcvclopmcllt and structure of
gametoph}10, <tru<:lure of sex organs,
femhzatlOn, dewlopmem and Slru<:lureof
emb')'o, prol<lconn and ill; morphological
nalure, allemation of generation

(8)

!,urOOuc(ion

F.j Salienl featurcs, c1assificauon uJ)1oclasses
wilh rcusoo! as per Prof.G,M,Smith

f.2 Indian work in Ptcridophyro :

Swdr of Life Hi,tory of :

G-] hi/olum ",;01 respttl to:

Systemalic posi1ion, OCCIImncc,
di,tribution, •.'lema! and imernal
ffimphology of sporophjte. I'eg.tati\'"
reproduction. position_ ItructurC.
dehiscence and morphological lliIlure of
sporangium (S}n:mgium), siructure alid
germination of spores.. struClure of Jrulture
gamcloph}1C (P'011101lu5). slruclun; of
mature sc~ organs, fcrtiJimliou,
dcvdop,,"cm of embryo, alternation of
generations,
Lycopodium ",illl respect 10:

G)

•

•

I

I



4.

5
•

6.

7.

8.

. 9

10.

11

.12,

'13.

(10)

Kumar RD. (1988) Introductory PhycoJogy. AmJiared
East-West Press Ltd" New Delhi, India

Kumar, H.D. and R.N.Singh (1976) A Te:>..1.Book of Algae.
Affiliated East-West Press Ltd., New Delhi, India

Lee, R.E. (1989) Phycology Cambridge University Press,
Cambridge

"'loms, L (1968) An Introduction to the Algae. Hutchinson
and Com, London.

Pandey, B.P, (1994) A Text Book of Botany ~ Algae.
SChaud and Com. Ltd., New Delhi, India,

Pandey, S.N., Trivedi, P.S. and S,P,Misra (1995) A Text
Book of Algae, Vikas Pub, Hall.Pvt. Ltd. New Delhi, India.

Prescott, G.w, (1969) The Algae: A Review, Thomas
Nelson and Press, London, U,K

Round, FE (1965) The Biology of the Algae Edward
Arnold Pub. London, UK

Sharma, OP. (1990) Text Book of Algae. Tata MacGraw
Hill Pub. Co. Ltd. New Delhi, lndia,

Smith, G,M, (1955) Cryptogamic Botany VoL I: Algae and
Fungi, McGraw-Hill Book Co. New York, U,S,A.

2.

3.

4

5

6

7.

8

9.

(11)

Vashishta, B.R. (1995) Botany for Degree Students-Algae,
S, Chlllld and Co, Ltd" Nev,' Delhi, India

FUN'GT

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

Alexopoulos, CJ, and C.W, Mims (1979) Introductory
Mycology, John Wiley, New York, U.S,A.

Alexopoulos, C.J" Mims, C.\V, and M,Blad..-well (1996)
Introductory Mycology (4th Ed,) John Wiley and Sons Inc.,
New York, U.S,A.

Dube, He. (1990) An Introduction to Fungi Vikas Pub.
House Ltd, New Delhi, India,

Hale, M.E, (1983) The Biolob'Y of Lichens, Edward Arnold
Pub!' New Delhi, India,

Joshi, K.R. (1995) Oppl1unistic Mycoses, Scientilic
Publishers, Jodhpur, India

Mehrotra, RS, and C.RAneja (1990) An Introduction to
Mycology Wiley Eastern Ltd., New Delhi, India,

Pandey, B.P, (1994) A Text Book of Botany-Fungi. S
Chand and Co. Ltd. New Delhi, lndia.



10
•

(12)

Sllllfma, 1'.0, (1998) The Fungi, Rastogi Pub., Meerut,
India .

I
20.

(13)

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

Vashishta, B.R. (1996) Botany (Part-II1) Bryophyta.
S,Chand and Co, Ltd New Delhi, India

Udar, RHm and S,Chandra (I976). Bryololy In India,
Chromca Botanica, New Delhi, India

Watson, EV (1971) Structure and life of Bryophyta.
Hutchinson University Lib. London, U.K

.J1.

12.

13.

14.

Sharma, G.P. (l990) Text Book of Fungi. Tata McGraw-
Hill Pub.Co,Ltd.New Delhi, India.

Vashishta, B.R (1995) Botany for Degree Students---Fungi,
S,Chand and Compo Ltd. New Delhi, India.

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

Webster, J (1980) lntroducrion to Fungi. Cambridge
University Press, Cambridge.

BRYOPHYTA

21.

22,

23.

24.

Smith, G.M. (1955) Cryptogamic Botany,
Bryophj1a and Pteridophyta, McGraw-Hili
Company, New York, USA

VoU!.
Book

15,

16.

17.
•

18•

19.

Ganguli, H.G. and A.K.Kar (2001) College Botany VoL II
Books and Allied Press, Ltd Kolkata, India

Pandey, BP (1995) A Text Book of Botany Bryoph)1a.

S,Chand and Co. Ltd. New Delhi, india

Parihar, N,S (1972) An Introduction to Embryophyta,
\IoU Bryophyta. Central Book Depot, Allahabad, India

Pun, p, (1985) Bryophyta: A Broad Perspective, Alma
Ram and Sons, New Delhi, India,

Rashid, A. (1996) ,An Introduction to Bryophyta, Vikas
Pub!. House, Pvt, Ltd. New Delhi, lndia

25.

26.

27,

28.

PTER1DQPHYTA

Pandey, B.P (1994). A Text Book of Botany
Pteridophyta, $. Chand and CO.Ltd, New Delhi, India

Pandey, S.N., Trivedi, I'.S, and S.P,Misra (1995) A Text
Book of Pterodophyta. Vikas Pub HOll. Pvt,Ltd, New
Delhi, India

!'arihas, N.S. (1977). Biology and Morphology of
Pleridophyta, Central Book Depot, Allahabad, India

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

,



•

•

29.

30,

31,

32.

(14)

Saxena A.K and RM.Sarabhai (1992). Text Book of
Botany-Vol. Ii Embryoph)1S. Ratan Prakashan Mandir,
A),'Ts, India,

Sporne, K.R (1965) The Morphology of Pteridophytes.
The Hutchinson Univ Lib" London, UK,

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

Vashishta, P.c. (1994). Botany Pleridophyta, S. Chand
and Co.Ltd, New Delhi, India

, (15)

PAPER-II (BOT 3.2)

ANGIOSPERM TAXONOMY, EMBRYOLOGY
AND

GENETICS AND PLANT BREEDING

FIRST TERM: ANGIOSPEH!'\1 TAXOJ'liOMY,
EMBRYOLOGY
(Tmal Period., 52)

Period, Marks

ANGIOSPERM TAXONOMY (pcn,>tI,: 32)

A) Origin of Ang;ospenns'

A_I Age of Angiospenns

A-2 Probable Anceslors of Angiosperms.

a) Plcridosperms

b) 8ennetti~llcs

0) Gneta;cs

ilJ Sy'slems ofPI~nl C1ass;ucaliollS:

8_1 Concept of Pre-Darwinian andPOSl-
Darwinian sy>tcms of Classilicmion

05 (05)

05 (05)

•
B.'
B.3

Prc-Darw;ni.l.n S)'stems - Linncan S)'Slem

Post"Daminian System, - Assumptions,
OU(;;nc, merits IllIli demerils of lbe following
sy5\e'ns :

a) Hnlchinson's System

b) Engler and ?ranll', S}"tem



Periods Ma""

Stud,' of Angiosponnic F"milics' 20 (18)

(Sensu Bentham and Hookcr)

Slud) of famihes with respecl 10 geogmpllica!
di5U'ibution. ycgcWi"e "mlllomi morphological feature"
"nd economic importancc of lhc following:

l. M3g!,01;;lCe"C 9, Con"olvulaecae

2 Capparichlce:lo 10 Bignoniaccao

nUL-mic"i Gard~>fls:

,

(05)

Ma"'s
1(2)

(0(,)

of IClrasporangirlle

Monosporjc (Polygunum) type'i

(17)

D-2 BOlllrucw fealures of thc following

a) Indian Botanic Gardcn. Calcnlla
(India)

b) Biosporic (AJ1iwn) Iype

cJ Tetrasporie (Pcpcromirl) lype

b) Royal Botanic Ci'"rdcn. Kcw
(England)

Defmilioll aud Scopc

Slud)' or Microsporangium '

F- j StruClurC and functions
anther.

F.2 Microsporogenesis Success;"" and
simul!alleollS 1)-pes

1'-3 T)'jlCSof ponen leuads

F-4 Slruclure and gennination of ponon grolins,
malo game1opby1e de>'dOpmCIlt,

OJ Sludy of Megasporangim (0)1Ile)

0-1 Siructurc of ovvk

0"2 Types of ovules - Orthotropus, analropus.
hemi-aMtropus. amphitropus, campylotropus
and circinotropvs,

G-3 MCg<lspo'ogenesis

G4 Types of megaspore tctr"ds

0-5 Struclure, developmenl aIld urganil.alion of
embryosac in '

F.MBR:YOLOGY (Perinds: lU)

I

(02)'"

0) Ph,'logcn)' and inlcrrclationslrips 10 be
studied in =e ofMagnulia=,c,
Cmllpusitac, Cnswrrinaccac, Graminac
and Orchidaccac,

Pcalures of biological impol111llcelObe
s1udied in. COlwol"uJaccae.
Asc\epi"daceac. Orchidaccac

b) EcoMlllic impol1<mccof at least rour
specics with differenl uses from "aell
f;l,nilies 10be slUdicd,

Dcflnition and fuuClions of bolallic gardens

oi

Zygophylbccac H. Amaranll~10cac

Combtclaceae " Casuarinaceae

Cuour\!;mceac " Orchidace,e

Compo,ilac ". Scitaminao
(Astcraceae)

" Graminac (Poaceao)
Focnaceac ". Palmae (Ar=ccao)
Asclepi"dacc<1c

;

5.

;

(16)

D.)

'N.B

•

..
Oi

''I



,

(07)

OIl (06)

01 (01)

(19)

(Total Periods _~2)

9:6:1 Supplementary faClor
97 ComplimClllJl)' factor

1J:3 Epist<lSis

allcks Concept, chamelers and

"bJ
oj

Myhipl"
example

e,g. a) Blood grO\lps, b) Niooti3llil

Linlmge and Crossing o.'Cr:

C_I Disco,'c"" ,OllCCpl orlinlrnge

C-2 D<:l~lion of iinkagc from F2 dllla and ICSI <;ross,

C-3 Crossing (I\'er - con,opl "nd t,.pes (single and
double)

GENETICS (Periods' 26)

lmroduetion, scope and importmcc of the lubjCC1with
n;ference (0 NoW Laureates in Genetic:;,
Mender, L",,~ and begilming of Gelletics :

E_l Ano"o",.ic,,-of 3:I & 9:D.\ r.(;os
B.2 Neo-Mcndalian inheritance:

AI

'I

(02)

(i8)

1-1 Types of endosperm - Nuclear. Cellular and
Hclobial

Siudy ofEmbl)oS :

)-1 Structure and development of dk!)! ornbry\l
(Cap,<el1a)

)-2 Struoture lind devdopmem of monocm embryo
(S"~~tlaria)

J-3 Polyemb,)'ouy - Definilio<l and Types

III PoJlinatian ",Kl FCffiJiZ:JliOll .-

H-l PollinmionIrpes;

Anemophily, En1amophil~ and Hydrophily

H-2 Fonilization'

Porogllnl}'_ MCOOgllmyand Chalazng~my.

H-3 Double fcnilizmioll:

Syngl"ny and uiple fosioD.

Study of Endosperm, :"

•

• DJ

C4 Chromosome mapping b)' three point lOS!croo•

C-5 Molecular basis of crossing over (Hollid~l's
model)

Cbromosomc :
D-I Prokm,io1k ohromosomal organization e,g.

ThIV Baclcria

'" (01)



(20) (21)

D-)

D4

(113)

(n5)

Single CroSSmelhoo

Doublc cro,s methoo

Pedigre<:mC1hoo

Back CroSSmethod.

Pure line selection Self
pollinalcd crops.

Mass selcclion - Cross Pollinaled
Crops

Clonal selectiO!>- Asexuall}'
propogatcd crops,

"
0)

oi

"

oj

'J

bJ

Mcthods ofhybridi7.ation,

Definition, objectivcs, procedure, merits illId
demerits

HCleresi, :

H_I Deftnition, procedure. lIlcri~\ and demerits of
fOllowing:

"(04)

PLANT BREEDI~G (period,: 26)

Chmlllo>OlIlalaberrations- ConceptHndTypes

a) Stltlclllntl

b) Numerical

Chrolllororrull abnormnlitics wilh re,pect to
humnn disease,

Ge,""Mutation:

£-1 C<Hlce'!'tand lypes

£-2 Listing of muttgenk ngenlS

E_.> UV irradiation

£-4 DNA tepair - Photo rcactivlltion

D-2 E::ukar:otice.O,

')

•

GJ

H)

IntroduClion ,

Aims. objectives. scopc "nd importance

Introduction and Acclimatization,

G-! (emcrs of origin of crop planlS (NL Va\'ilov',
Con"'pl)

0-2 Dcfll1iliOl~ objllClive,. adyanlnge, and
di",dvilll~'gcs of introdnetio'~ conocpt of
quarllrttinc,

G-] Gcrmplasm collection

G-4 Plant intrOOUC1ionagencies in India,

Selcction :

'"

OJ

(01)

(05)

(05)

Definition and concept

DominnlbOCand over dominance ll}'po1hesi,

Application tlfIdlimitatiM

Mutation Breeding:

K.l Definition and procedure

K-2 G~",magardel"
K-,1 Achicve1l1em,

Polyploid)' .

L- I Role of polyploid}'in Evolution of New species

e,g, Wheat- Rhaphanobrassic<!. Nicotiana and
any other c>Olmple,

(1I2)

(1I2)

"



]0. Singh, M.P" Nayar, M,P. and R.P.Roy (1994), Text Book
of Forest Taxonomy, Anmol Pub!' P, (Ltd.) J\'ew Delhi,
India.

(22)

At) Em/mioIJ;

1\1-1 Defininon and concopl

M.2 Briefacooumon classical!hooryand synthctic
Ihoo';, of ","'olution ~.Darwini"n, Darwinism
and POOl-Darwinism concept).
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•

ENVIRONMENTAL BOTANY, PLANT
GEOGRAPHY AND

PLANT PHYSIOLOGY, PHYTOCHEMISTRY

C-l Primary and SCCOlldarvprodu~livity

C-I Energy flow in an =.y5lem (Box and Pipe
Model)

D) Nalural Resources and Their Consen'ation 08 (07)

FIRST TERM: ENVlROl'iMENTAL BQTANY,PLANT
GEOGRAPHY

Resources - inuoouelion

Types of l'CSOurces- C1~ssir.cd On lhe ba.,is of

(Total Periods: 52)

Periods Mm1<&

ENVIROI',ME1\.AL BOTANY (period,: JJ)

A) Inlroduction: ().t (03)

A-I Scope 'lod iml'Omm::e (emphasis be givetl On
impact of development On~llvironmenl)

A-2 Subdivisions of environment:
E) Wild Ufe ManagemeTlI:

E.l Wild life management in India

06 (06)

COlltinmil \I1i1ity

Origin

Ulilily

'J

"oi

jndian Boord of Wild Life (IBWL)

Nece"ity of Conservation

Biodiversity

fn .<il" and ,x~,'ilUconservation

£-2

[)4 (04)

atmosphere.Lithosphere, h}'drosphcrc.
stratosphere and Biosphere.

B) Ph~1o,oeiology:

(J.j lnlroduction. definition

B-1 Frequency diagram and Rm"1kiners Illw of
frequency.

C) Enviroun,enllli Pmdue,hily , 03 (03)

C.j Introduction. concepl

C-2 Gross mid Nct !'rod"eli,ill'

eh:ltaelers - Densil)'. frequency.

QlUllilati,e
PhcnoloB'-,
stratiiic"tion

QmUllitllh'e
abundancc

eharnelers
Periodicity.

Phy,iognamy_
aspeclion and

Pmleelcd Arcas Nel\lurk

(Consen'alion of Biological Diversity)

a) National Pruk

b) Sanluarics

c) Biosphere rcsen'C

P) Energy Consen.alion'

F.] SOIIrcesof enerID'

Convemiollilj and Non~nyenlion,,1 encrID'

06 (06)

,



G.,] Green hoo>c effect

(02)

(01)

(02)

O'J (07)

0\

aitilllde, wilier, mmcrnls.

R.Mishra

(29)

""

"

of following two ecologists:

il S,c.Pandey

b) E.P.Odum

l:ldicluon; :

Causes, T)'P"S

SECOND TER.l\1: PLAI'TPHYSIOLOGY AND
PHYTOCHEMISTRY

(Total Periods: 52)

PLANT PHYSIOLOGY (period,: 30)

Mineral Nutrition:Aj

,

(DS)

(O~)

Coal, oil
fi«:woOO,

i"eoo and Scope uf Biorcmedia(ion

Phy10rcmediation'

!ntroduclion

(28)

Cofi"Clllional souruc' of energy
nm"",l gas, then""l power,
h}'dropO\,,,r, nuclear po""r

Non-{;(Jnveutional 50Urres of ener!::" Solar
<:nerg)', wind energy, Tidal energy, Biomas,
based energy.

Prospective allell\llti"cs for energy :

a) Pclroplants

bJ Biogas

C""se, of Air, Waler and Soil Poliulion

Hawrdous etreel of3ir, w~ler and soil pollulion

1'-5

H-I

H-'

11-3

1'-3

G) Envimmnemai pollution:

Rcmedi,,1 measufCS. for air. w~wr and >oil
pollution

Hl 'Bioremedialion,

•

PLAA1' GEOGRAPHY (pcri()l\~ : 09)

Main BOlanic,,1Regions of India.

Detailed sludy of ,'egclaliooal lypeS m
Maharashlra

•

, I

1-'

.j Reeo,'ery of hC~'1' metal, from
,oil

RecilLiunmtion of industrial ,,-aSle
""d Municipal waste water

(O~)

Introduetinn

Macro "ncl Micro clement •

Techniques used for assess;',!! cs,enlialily of nn
clement:

n) Sand CultllJ"C

b) Solution Culture

O<;cll/TCllCC, role, fun~tions and ddicicncy
symptoms of N, P, K, S, CJ, Mg, Fe, MIL ZlI,
ClI, MO,



(30)
(31)

0) PI' ?otbway

d) B<\lanceSheet of ATP Generation

• 0) Anaerobic respiration

n pasteur', elIecl

"
Factors :UIcClingrespiration

" Biolume",,=ce

a) C3 Pathway (Colvin Cycle)

b) C4 (l-ISK)Patllway

c) CAM Pathw")'
d) Comparison between C3 nnd C4

""'"e) Si~'I1iflellIlceofPI,otosynthe!;is,

Rcspiralion : 08
C.I Respiralion as llIlenergy releasing process

C.2 RcspiralOl)-,ubstralC and respirator)'quolicnr

C-3 Mcdlll1lismof respiration.
a) Glycolysis, Krcb', eyde

b) Res-pimlory chain (ETS). Terminal
o~idation

apparnUls _ Uh"",lnJcture of lile

(04)

O-l (04)

()4 (04)

04 (04)

~ l.1ilrit.,

O~ (I).l)

Jnuoouclion

1'YP"sof proteins and their distribution in plams,
H-'
H-'

huroduction

GfneruJ ncco~nl, <.>X\lnencc,and prnclicnl
npphcauoos of Auxins, Gibbrc\hn and Kinin,

Grow'lhi1lhibilors.

PHYTOCHEl\USTRY (periods; 12)

Ph)10chemislJ)':

F.l Introduction

F-2 !'lams as organic labor.wries

F-) Prinwy and sec<lndal)'metaboliles

f-4 Factors affecliog concentration of mClabolites,

Calbol",drmcs .

G-I Inlroduction

G-I Cla>sificalion

G.J Sourcesanduscsof:
a) Glucose
b) Fraclosc

c) Starch

fm Membolism'

D_t Fat!)' acid ")'lllhosi,

D-2 Glycerol s~mhesis

D-l 0 and OJoxidation

Plam Growth Harmoos

H) Proleins :

0)

D)

(07)

Mark,

(07)
Phyto,ynlhe,i •.

fl.] PhOlosyothetie
ehlorola,t.

fl-1 Liglu_r,,"eliml (Hill reaction). Two pigment,
s",lem, qc\ie and non-<:yc\ie
photophosphorylalion, Red Drop Emerson Effcct

B-3 Dark Reaction

B)

•



]-5 Usc,of lipid.

AII;.lloids:

J-) Introduction
J-2 Dcfinilion, propcnics aridfunctiolls.

J-, Classificalionb,'lSed on phannacological action.

J.~ Source", propcr1ic. and ",e:; of:

(32)

.. Q,e]l\ical COIn"",ition and ,"so, of:::.our(c.. ~-
ll) GrolulilnutGil

b) SO,mbcnnoil

Funcfiom of jipids ill philliS,

Principles andEcology
Cambridge,

(l9%) En,-irollffiOmal BioI08", Agro-Botanical

E",mination of W~lcr and Waste

Public Hcalll< Association, Washinglon. D ,C

(1996) ConceplBor Ecology (7~ Ed,) Saras Pubt;calio~,
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Applications, Cambridge Uni''efSil}' Pre,s--

He~'WGo<LV.H. and Wal.on. RT (1995) Giobal Biodi\'ernty

A,ses,mem, Cambridge University Prcss. c.,mt:>ridge,

Dash, M,e, (1g<)3) Fun<1lmell1ats of Ecology_ Tum MeGmw Hill

Publishing Co. Ltd, New Delhi, India
8

,

(OS)

(0.1)

nnd

Compnund (phospholipids and
GlyeoEpids)
Derived lipids (Fatly acids and
Glycerol)

Sot.50din

Viscicinc

Nicoline'j

""

).3

H. J Propenie> '\L1duses,

Lipid, :

1-) IntroollCl;on

1.2 CtassiflcatiOll:
a) Simple lipids (Natural fats

Waxe')

•

•
I
I

10 Hili. MK(l997) Understanding En,'ironmenlal Pollulion. Cambridge

Universil}' Press Combridgo,



•

"

(34)

K~pllI. P and Oo>'il. S.R. (2000) E,perimenla! Plam Ecology, S.K.Jain

for CBS Publi,hers"nd Di.tributor';. Nc" Delhi. India .

Kothm. 1<.,(1991) Undcr.;landing Bi<>di\w;il) : Life Su.tainability;Uli!

Equity, Orient Longman

Kreb•. c.J. (J989) Ecological Mell,oooJoly, H"rpc1" and Row. ~ew

York. USA.

Kumar. RD. (1996) Modem Conccp~ of Ecology (4thEd.) Vi~as

Publishing \-lou,", (P.) Ltd .. Now Delhi

Kumar. RD. (1997) Gene",1 Ecolol\). Vikas Publishing HolISC(P,) Ltd,.

Kcw Delhi. India

Moore. P,W. and Chopman, S,B, (1986) MeUtods in PI3nt Ecolol\).

Black\> ell ScientifIc Publication.

Od",n, E.P. (1983) Basic Eoology. SJunoc", Philadelphia,

Qd"'1\, EP, (1996) Flltulamellwls of Ecolol\)'. NalTIlj Publishers. Dehra

DUll India

Sa,t:u:l. M.M. (19~) Applied Em'irOlullental Biology (Resource and

Management) Agro_Boumical Publishers., Bikanor, Illdia

Swmninalh:m. M.S and Kocch3c, SL (Eds,) (1989) Plant> 31td SociOlv.

Ma~milbn P,>blicalions LId, London, UK

,

,
,

,

(35)

1~ndV

'I PHYSIOLOGY, PHYTOCHEMISTRY

'Smgh (1977) 1'TlI<;1i<:a1Plant Ph'slOlogy, Kalyani Pubhs\leT', NC'.\

DeihL India,

Bajrach:1r)'a. D. (1999) E,-porimcnls in Plont Physiolob'y A LaboralOT)

Manual, Narcs" Publi.hing !louse, I'ew Delhi. lruli"

D""iel. M (1991) Melhods in Plan! Chomis\ry And Economic Bot"",\",
Kalyani Publishers, Ludhimta. lrulia.

DanieL M. and S,D. Sabni. (1990) A Ph,1ochemical Apploach \0

ECOllOrniC801"")'. Kalyani Publishers. Ludlliarul, look

Harbome. T.C- (1981) Ph)1OChemical Melhod, : A Gt,j(k To Modem

Techniques ofPtanl A!Uliysis, Chapman and Hall. l<mdon, UK.

Hopkins. W.G. (1985) InlrodtlC'tion 10 Piam Physiolo&.". John Wile; and
Sons, IncL NmvYork. U.S.A.

Jain, y.K. (1997) Fnndamenuds of Planl Ph).iolog)'. AlIna.rom & SoilS.

Ne", Dothi, Illdia,

Mukherjee. S, and AK. Ohose (19%), Plan! Ph)'siolol:)'. Vikas

Publishing House, NOli Delhi, India,



(36) (37)

Vemtl. V (191\4) IntroduClion To Plant Ph)'~io\ogy, Elllkc,-

Publications, New Delhi, India
OG (1)6)

O~ (08)

08 (08)

0_1 M~lccular Modcl of DNA Slructure (Watson &
CrIck Mood)

0-2 Forms of DNA ' A-DNA, B-DNA, Z_DNA

D-3 Molecular struClUreofR."lA

D-.. T}'pcsofRNA:r-RNA, m-Rh'A. I-RNA

D-S Two dimcrl'ionai structure of I-RNA

DNA Rcplication :

E.l T}-pcsof rcplicalion

E-2 Moselson's and Stahl's experimcnt

E-] Mcchani= of replication

a) Origin of rc:pJicaliOll

bl Suand ruminding

c) DNA leml'1ate

d) RNA primcr

ej Formation of rc:piicalillgrorks

f) Okazaki fragments

Ern)'nIe, involved in DNA replication

Ribosome:s- Type'

Lysosome

Golgi Complex

Milochondria-Ullrastructur<

C.hloroPlasl-UllmstNCI"re' & 'holo h'p'gmcnlS sym elle

13-10 Endoplasmic rcticulwn

Cell Cvclc and Cell di,isiun

Nucleic Aoid, :

C)

D)

I
•
i,
•

''II•

i,
14 (10)

01 (0.•)

PAPER-IV (BOT 3.4)

MOLECULAR BIOLOGY AND
BIOTECHNOLOGY

Introduction:
A-l Hi5lory, SCIlpeand import:mCC

Molecular Organization or Cell .

13-\ Celi wJJI- Ultm>lructure

13-2 Plasma membrare - Fluid Mosaic Model

E-3 C~1oplasm
114 Nudeus_lJltrn'lIucture (Prokaryotic and

Eukat;otic)

MOLECULAR BIOI.OGY (Period': S2)

FIRST TERM: MOLECULARRIOLOGY
(Total Periods: ~2)

SarabM'- BY. (1995). Elomcms Qr Plant Physiolog}', Anmo\

[>ubli,atio!lS,New Delhi, India.

Pandey 5.t'. ""d B,LSillM (\99 .•) Plant Physiology. Vilas Publh:hing
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A)

"
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Por;Q(i. Mark, Period, Myl<,

" Gene Regularioll , '" I"') B.' AUlOc1a,'c

• F-I imroduction
B.' LamiJ~l! Air Flowllnoculalion Chamber

F.2 Gene regulation in prokaryote, B.' PH MClct

.) Operon C01\CCll1 Slructurnl B4 Centrifuge

genes, promoter sequence. B-5 Colorimeter
regulator sequence, operator
sequence, . B", Spectrophotometer

" Inducible and repressible operon B.' Nephelometer

,., Lac operon in B.Coh & Tryptophan eleclron C} Plam Tissue Cullu"":

,ySlam '" (08)

C., Concept orTOIipctency

G) Genetic Code and Protein Syn!hcsis: "' (O8) C., Tissue culmrc modi:! composition

G.' Concept, properties and coding rlicti<.lrn1l and Skoog medium}
(Mum,hige

G.' Cennal dogma (Main prin<:iplc) of pmtcin C-, Tissue cnllu", labomtmy plan and requirements

.ymbe.,ls C.) Applic.tiOllS of li"llC culture

G-3 Componenls in\'olved in protein synthesis C-5 Callus Cl!llUrc

Mechanism of yrolein 'YUill",,!, ' C", Emb,}o cullure

.) Transcripliull C., Micropropogotion

OJ Translation C., Prolopla,l Cu1IU'"

SECOi'iD TERM - BIOTECHNOLOGY
D, FenncnUltion Technology: 00 (O6)

D.' Microbes in\'olyed ,ubSlralCs, fermenlation
(TotalPeriOO5: 52) pro:;es5 produCl rcco\'e,} "eO use.> of the

Pori0d5 l.lark, fol1o"i"g,

BlOTECHNOl..OG't' (period!' 52)
a) Cilric Acid

A) lnlroduction :
0; (0'> bl VincgIlr

A.' Scope and imporumcc
,) Vitamin, (B-complex)

A.' Bio!ecllnolog} in ludi;., " Single ",,11Protein: Ol (Ol)

"' Equipment,: Principle, Working and Uses '"
(06) E.' AdvanTage, of SCP



(40) .

c-2 Microorg;nri,msused in SCI'

E-1 Proouction of SCI'. spirulinn and Yca5l

E.~ NutririoID,ll'alueof SCI'

Biologi<:alNilrogenFi><lliion:

F-; Mechani,m of nitrogen fi.ation

F-2 Non-s;mbioric nilJ"Clgenfixation

F-3 Nlf. nod and Hup--gene'

F-~ Sy'mbiolic"itrogell Ihation

F-5 ROOl nooule development in leguminous
planl'

F.fi RIlI/obia and RoOInooule,

(41)

H.5 Inser1ionof isolaled gen. into the vector

H-<i Transfer ofr.DNA into the host CIOn

H-7 Selection of tran,formed coli

H_8 Bcncfils and bin.hazards
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G.] BiolIlllSSeon\'el1ion into cnergy

04 ~on_blologicalmethods

0.5 Bioga' production

0-6 B;0[".1,

0-7 Pelrocrop'

Gom'lieEnginecring:
H.I l-lillm)' 'I,d dcwlopmcnt of gcncue

engineering-MilsIones

H.2 Oulline, of procedure

H-3 Isolation of gene of interest

H4 Agrobaclcrian tumdeciclI& '-CCWlS(Oclopillc
& Nopalin Plaslluds)
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A<;cording to type,

3) AluLlogcomputer

bJ Digit:ll

oj Hybrid

According (0 purpose .

a) Gcnerol Purpose Compuler

bj SpecialPurposeCompuler

According 10 ClIp;1cil'_'(5--' and•.••.•.•• memo",) -,
computer: ." v

(45)

d) Flo)))))'disk

e) COlUJl"C! disk

f) Hard disk

Central ProccssingUnil (CPU)

a) Memo,,'Unil

b) Arithmclicllogic unit

0) Control unit

Co}

C-.1

C-'

0-2(O~)

oj Micro ConlpU!Cr

b) Mini Computer
0) Mainframe Compuler

" Super Computer

0 Basic Sirucl."" of Computer System: "' (()~ J
D_' ["pm D<:vice:

W (02) .) Kc)'boord

b) Mouse

0) Scanner

03 (02)

,J S",",
"J Storage

oj Accuracy

" Versatility

oj Diligcnoe

On the basis "ftype, purpose and capacity

FIRST TERM: COMPUTER
(Total Perioos: 52)

(44)

PAPER-V (80T 3.5)

COMPUTER AND HORTICULTURE

COMPUTER (Periods: ~l)

Introduction.

A-; HiSlmyof computers

A-2 Wrul(is comp,"e, 'I

A-3 Generation of computers :

C}

B) Application of CmnpUlcrs:
al Dmap,occs.sing
b) Wordp,,,,,,,,,1"11
oj f.l<:>k-lopPublishing

d) Dam-basemanagemen1

oj Scientific~r<;h

Cta"tncation of ComputeTh'

•



•

E

G

(46)

D.) O~1Pllt device :

.j Monitor

b) Primer

<) PloUc<

0) Floppy Disk

<j Magnetic lape

" Hard dis\;

D.' Voice outpU1de"icc:

.j Slereo speaker;

0) Head phone,

Primary Siorage Uni1 ,

10.1 Read only memory (ROlvD

,. Progrn.numblc ROM (PROM)

II E",,,,ble Progra,mmble ROM
(EPROM)

.. Eleclrici'" cnlsable nrogrammable
",. 'J F

ROJ,1 (EEPROM)

E-2 Random Access MelnOI)' (RAM)

SceO"~' Sto,age Device:

Floppy disk

Ii Hard disk

iii. CD ROM WORM (Write once read
rmllY)

Computer SYSlem.

G.I Hardw...-c

G-2 Software

(02)

(\12)

(02)

1
(47)

Periods Mmks

" Virus and Vaccine' OJ (03)

".) Whal i, compU1e, vim, 'I

"., Types 'll"m""

".) Classinc<1lion of ,truses

H4 Haw doc, vim, wark arid 'pread?

".J Anti Virus softwa,e

". Haw 10avotd Ihe vim, altacks '/, Intemel ' " (04)

).' \Vilm is iintemet '/

).' Uses of tJltCJlIct

).) ln1Cmct sen'ices

).) E-mail:

I R<:qnireme!l\S

" E-mail aCC'lunt

iii Sending ycur •. mail message

l". Rce<:iving and Reading" message

• Advamage. and di.ad\"aluages of E_
mail

" Introductton 10Window-98: "' (06)
j.) What is Window.98

J.' HiSlory

J.) l'af\5 cf Siandard Windows

J4 Icon the Desktop

J.) COItlp<lIIeJltsof lhe start mcnu

DW Allimalion



(48)
(49),

Period~ Mmks
Periods M",-ks

t C4 Text sclOClion

'" Disk organization

oj Windows explorer
C., File commands

b) Explorer ",i",low
C.b Edit C(,mmands

oj Crealing Folders
U View menu

') Finding file!, and folders
C., lnsen menU

'j Opening file> alld fe,lders & folders
Co, Fonml'tlitlg

file. and raIders GW Bulkl!, \md numbering

Q Re""ming files M M-l Tables :l (02)

"' Copying and moying M-J Pmoflllg and automatiotl

" Deleling files :lnd foklers , MS.hcel: J 102)

H CuSlOmidngwindows wilh the col1trol pand: ,-, inll'(xin"! ion

"' Displa)' ,elling '_J What is a spread sheet ?

" Regional Selting N.] What is Microso:~ excel?

" Dale and Time $cIting N-4 Details m E~cel '"i"dow

" Selling sound ",,,nts N-5 DClail appli",,!ions of Botany

,j Printing ba,lcs 0 MS.f'Qwerpaint : " ((15)

K) Window, Aec<:ssorie, : "' ((14) 0-' SlMting powc'Toint

K_' C~lc"lJ1or 0-, Detail, of the powcrpoim windo"

K-J No!ep"l 0-, File C')nlmands

• Kl Wordp;ld 0-0 Working witi,le~t

K-' Pa;nl 0-5 Design,

• K-5 ),ticrosof! binder 0.(, Clipnf1

C) MS-Word ' eo (05) 0-' Drawing lools

C., Wliat is word proces;ing? 0-, Views

C-' \VI",I is MicrosoU-word? 0-' Special effects

C_, Details of ,,'o,d window'!

I,



(52) I (53)

Periods Mark,

• G.' Differences between lJ"ainingand pruning I
Period, Mi!ID

G.] Obj«:tive, of (mining and pruning '" PrepMlltion of preserved prod<<ets-

G.' Advantage, of lmining and pruning,
0) Mi~ fruit J,ml

"' Pomology , "' (01) "' \\'000 appic or gua,-a jell\"

'.) introduelion, scope and imponance,
0) Lcmonlomnge ,qu<Lsh

" BnharTreauncnt' " (02) " TomalO kelch"p

).) Dcfmilion and importance
K) Ferligation Technique: 03 (03)

).' Types o[Bahar-
K.) Inlroduclion

0) Amoc bah.r
K.j Prcselll status

") Mrig \>aJl:lr
)(-3 Importance of fenigation

0) H.slh bahar
K.) T)'pes of fertilizer!; 10be used

" Fruits and Vegetable prtSC1'\'.tion : OS (07)
K.j Melhodology

).) Inlroduction, scope and importance
e) Polyhouse and Greenhouse Technology with " (06)

).j Melhods of prcseTVotiol\
reference to ornamental horticulture:

).j Temporary pres.n",lion
C.) Seope and importance

"' A,eplie
U Types of Slru<:lure,

"' Green house

0) Low lemper.nue treaUIlcnt
l) Conscr\"almy

0) Exclusion ofmoiSlure
0) f'{>l"hou,c

" Gl,;sshou,c

d) Use of mild antiseptic
0) Pla,t;.lunnel,

0) P"'teuri/alion
0 Other slroelU'" (cold frame. hot

bell" mist house)

j~ Permanent Pre"'Ivation : L-J C<>nslruetion of Ihe ,"<Irions,IDLcturcs-M31erial,., 5\erili/'lion and processing - me requiremem and co,l., Sugar, Sail, Vinegar "'• Chemic.1ls C" Crop, grown uuder mese slrucmres:

" DI)'iug "' Vegelable,

0) fermenlation

" Ionizing radialions
)) Omllmenllis

).j Canning and batding of fruits and \'egctabJe. 11) "'" hun'eSl m"n:lgcm<:nt of fruilS, ,,"getable ,,' " (l0)
now.,,;



(5t)

C-l Definition

C-2 Ad"allmgcs~ndTh""dvanlag'"

C.3 Type,"fCuttings:

Slc'n cultings : Hcrooceous. Semi
""rdwood. Hmdwood nnd Soh
wood.

Root rutting

Leaf culling

b)

0)

0)

I

(113)

HORTICULTURE (f'eriod,: 52)

(50)

SECOND TERM: HORTICULTURE
(ToM Pcrioos: 52)

lnuGdUClioll :

A-I Definition

A-"i. Scope ~nd importance

A_3 Di(fcn:nt branches of Horticulture

A)

•

0)

C)

11) PonlOculmrc

b) Olcricuhurc

cj Floriculture

d) Ornamental honiCillture

oj LlmdscapcgardClung

Propogalion of Hllnicullllre n'nlS :

B-1 Sexual reproouetion :

a) Merils and demerits

h) Selection or seeds

0) Prc_germinaliol1lrClllmem

d) Sm,ingofseeds

oj Transplantiing of ",edlings

B-2 AscxlJ.al rcproduC1ion (Vegctalivc>:

Morits and Deme,rt

Cutting:

04 (Dol)

02 (02)

)

)

Lnye,ing,

D-I DcfLnition

D.). Ad\'allmges

D-3 Types"flayering:

"l Simple layering

b) Ai, layering",Goolee

Grnlling'

E-l Type,"fgrafting,

11, Whip gnlfullj\

b TOllage grnfling

e. Bark~"'Hlling

d, Splice approach gmfiing

Budding :

E.I T~'JlC-'of budding

a) T or shield budding

b) PlUcbbuddlng

Training and Pruning of Pl"m,:

G.I Definilion

02 (02)

113 (03)

0.1 (03)

0.1 (OJ)
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V1PRO -Technical Ten" : Using MS Officc-2000,

MS-Officc 2000. PBp Pnblications, Ne\\' Delhi. India.

T;mothy J. O'Lear) and Linda L O'Lc1Iry (2002) Computing Essential,.

Tnla McGraw Hill Publishing Co. Ltd .. New Delhi. India.

Rajarwn. V, (200 I) rundmnem,~s of Computm, Prcmke Hall of India.

N"\\' Delhi, India,

Sinha, R.K, (1990) Computer Fundamcn(als, BPB Publ;cations, NC\\

Delhi. India

\

I
Chrysanthcmum,Tuboro

oj Fruits Mango. Banana and
Gropes., Vegetables Tomato. sp;lUlch I
Fenugrook, Potato! onion

0) Flowers

M-l Introduction, Definition

M-2 Mmurity han"C';ting and hrn'dling in relation to
;ho;, nnd quality of rmit" \'Cgetablcs and
nnwcrs,

11-1-3 lL1r"est and Maturity indices willi rcfcren"" to:

sc, Mogra

M-4 Faclors responsible for maturity ripening and
detoriorotion

M-S Method, of hrtSlening and Delay in ripenlng

M.f> Me\hod, of procooling, gmdiug. packing.
>!oroge and mmsport of fruits, vegetables and
nowers.

HORTICULTURE

BaL J.S. (1997) Fruit Growing. Kl1lyani PubJishcrs.. Ludlliana, Ind;a

Bose. T (1996) FmilS_Tropical Ufld Subtropical. NayaprobsJi, Calcntta,

ludia.

,

PAPER-\'
REFERENCE BOOKS

COMPUTER

Dixi~ Manisl, (2001) huemCl An Introduction Tata MeG",w Hill

Publishing Co. Ltd, New Delhi, India.

Sharon Cmwfo,d and Nail J. Solkind (1998) ABC~ of W;ndow-98,

BPB l'1,bliclll;Oll:., New Deihl. India

,

;

•

Hor1'"i1nL1,itT. and DE KeSlOr (19S9). Plant Propagation, Pr;nciples

and Pmel;cc, P,cnticc Hall ofind;a. (P ,J Ltd .. t'cw Delhi, lnd;a,

Gordh(Lrbl. SiddaPPJ, 0.S. and 0,1., Tandon (l99S) Prcscrvalion or Fru;t'

UIld Vegetables. ICAR New Delhi, India,

KIUlL1.).,l.R (1995), HMicull"re and Gardclting. Niroli Pmkashan. Punc,

lnd;a.

Vishnu, Swan,p {I997J. Dnlamcntal Horticultnre. Maemill:m Lid. Ncw

Delhi, India
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PAPER. VI : OPTIONAL (I) (BOT 3.6)
GARDENING AND BOTANICAL TECHI'lIQUES

nRST TERM: GARDENING

0)

(()4)

(03)

"'

O}

b) Sprorer

c) Duster

d) Gmfliog and budding knife.

Indoor Gard.ning :

E.I House plams for indoor gardening

E.2 Clwraeters of indoor p~"\1.

g.] Hanging baskets

E--\ ),Aaimenanccof indoor plants

Garden Tools and h~pl"lIlc,,1>:

0.1 Implements - sickle, trawel, rake, hoe,
secatcurs, pruning ,heers, grafting and
budding knife.

D-2 Use and lIIainlenanceof following:

a) Mower

(57)

C.] Fertilizers

C-4 Irrigaliml tedmiqnes

C-5 Agmeho",icals,

Insecticides, peslicides. fungicides ele

C.2 Manures'

b) 8"ll:.y orgame IIW"ttf., - leaf
mo"ld. compost and compostillg,
Farm Yard M;rn"re (FYM), V«mi
COIllJlOSt.

(onCCollllted org;unc Inallure -
liquid manw'e

EJ

(oo,

("')

(02)

"'

GARDENING (Periods; ~2)

Introouetion :

A.I LandSc.1wing- Land5capedesigning
A-2 Types of Garden :

a) Formal garden
b) luformal garden
c) BOlanicalgarden
d) T.rrace garden

,0".3 ImJlOrtanccof Garden:
a) Aesthetic
b) Acad.mic
c) Economic

Garden Pbnning ,

8.1 Consideralion of follo",ng in plf\J1nins'

Origi~a1ity in p!annilLg, colOlU schcmc,
fragrancc, privacy. beauly, comfort, llexibiHIV.

B.2 Study of ph;.ic:JI, structltrul and biological
[calu"", of g:mk:nssuch a. :

a) F.ore.;
b) Hcd!\"sand edg::s
c) Palh and avenues
d) Ro<;kery
e) Waler gankn
n La"'ls
g) Arches and P"rgolas
h) Green.house

Soii Managem.nt:

C.I So;1: Nalure and lypos

(TOlalP<,ioo,: 52)

C)

A)

')

•
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~ M!!!ks Periods M1rl<,

" Pol Cu1(urc : "' (04) POICulture: "' I"')

,.1 Containers 1'-1 Conlaine"

• 1'-2 Seleclion of plants 1'-2 Seleclion of planl.

1'-) Potting and reponiug n Potting and repolling,., Mainlenance and care ," Mainlenancc and care,., Importan"" ,., Importance

G) Bon",i : "' (04) Bonsai '" (114)

G.) Principle G.) Principle

0-' Conlainers G.' COll1aincrs

G.' Selcclion of plants G.' Selection of plan\5

G.' Teclmique5 '" Techniques

G-5 Slyle, G-;; Styles

G. MainlCnancc G-il Mailllenancc

H) Hydroponics, "' (04) H)'droponie, : "' ("')

H-l Principle H.I Principle

H.' Conmiue, H.' COlllmoer

H.J C"llure mediwn H.' Cullure medium

H' Selection of plams "" Selection of plant'

H.j TedmiqllCS H.5 Techniques
( H-<; MninteJllulCC H-' Mainlenance

H.' Importunee H-7 Import<1Oce



(59)
(60)

Periods - Periods Marl<s

" Study of Omalnenllli Plants: "" (08) M-' P~lhogen

Wilh reference (0 selection, cu!li,'ation practices. M-' ,.,
• maimenancc and care with J( least 3 examples

each of
M-' Symptom, and damage done

bi Annuals b) Shrubs
M-I COnlm! mc,"sure':

.) Climbers " Trees
SECOND TERM: BOTANICAL TECHNIOlJ}:S

" Top!.".' : 03 (03) (T01~! Periods: 52)

H Introduction

1-' Suilable plants

P"rlods Marks

I-I MethodsITraiIling
1I0TAI\ICAL TEClI~IQUF;S (Periods, 52)

Introduct!on ' m (02)

H Importance '-I Scope :lnd !mpor13nCe
K) Rockc~ : "' (03)

Study of DiITerem lnsl.rumems : m (OS)

K-I Scle<:tionof site '_I M1crowme (RolalYl

K-' Design, OOllSlructionami prepamlioll

Selection of plams
,-, C.mer' hlCida and Micromell\'

K-' B.3 Sieroo>eopic binOClllarmicro!;Cope
K4 Ma!nteMuce and care '-I Phaso-<:on\raCl I\,icroscopc

C) Lawns - "' (03)

prcparntion of ,oil
B_' E1CCl'onmicroscope

GI

Selection of grasse, :
B~ Plain photomclcr

1-' Killing and Fi,ing ofMmerial, '" (Mi
GI Planting methods Col Collcc1ion or ,pe,imen

'-" Millnlcnance and aftercare
•

(-2 Fixation Iypes,-, Imparlance

M)
c-, Techniqucs of ~ ,ing

General account of pests and diseases in 0; (03)
garden

Slain,"OO ~lllifling; OS (115)

pl:lII(~wilh rc,peel 10 .
,-, 111001)'of Slairung
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Periods Mmks

F-G Source of Inocnlum for Algae, FIlIlg.iand
Bacteria

p Enrichment and loolationmethod
, Sireak methods

b Spread pial"

0 Pour platoldiiulion method, Sllde euitnro

Whole mO\Ult'.C;-1ologioalmethods and Maccmtion ", (06)

•

•

•

(61)

D-2 'Iypeofstains

D-) Swilling: (i) BacteTial (ii) Fungal

(iii) C,lological (iv) AnalOlnieal

D-4 'Ien'jlOl1Iry and permanenl double stained
preparalionoffrce hand ,eolion.

Microtomy:

E., Washing

E.' Debydration

E.' Clcaninl;

E. Jnflllration

E.; Embedding

E" Sectioning

E.' Mounting of Tibbon

E.; Slailliug

Cn!lura!Techniques:

F. J Concepr ofmhed and pnre cu\lnre

F_2 Glas>ware- Types

1'-3 Slerili'.ationMethods fur glassware and ,nedi"
like Dry: heal and Sleam sterilizalion

1'-4 NulriUonai rtXInircmenls fur yarious
OrganiSlruo

1'-5 Common tnedia used fur cullivalion of Alga".
Fungi and Bacteria
e,g, De's medinm and an)- other algrtl
n••diun! for algae
pOA and Czapck Du~ Agar for FllIlgi

Nntrient Agar MaeCoukeys Agar for
Ba,l"ria

0"

(08)

(08)

G-i Permanent "TIole mounts - Museum
spcc,mcns

G-2 C)lologkai methodS

(i) Smears

(ii) Squash

(iii) Making of smear and squaslt
permanent

G-3 Maccmlion toclmique,

Soilltiom'

Tru~ solution

Prcp:mltiol\of solulions -

(il Percent solu!lon

(ii) Molar 5OIution

(iil) NonllaJ solution

Dilu!e soiution of acids

(O~)



(63) (64)

• Preparntion of buffer c,g. Phosphale huffer

Day', S.c. (2003) A Art of MinialuTCPlam Cnlt,uc Agrobia,. Jooitpur,

India.

(OPTIONAL-I) GARDENING AND BOTANICAL
TECHNIQUES

Chromatography'

1.1 Introduction

1-2 Types:

(i)

(ii)

Modi. H.A. (1996) Elementa'y Microbiolob'YVoLV, Ekta Pr"kl"han,

Ahmadabad, India.

Swrricr. RY. Ingrahmll1.J.L.. Wha1i5.M,L mid P,R.p"illier (1'19)).

Gel10mlMicrobiology (5~ Ed.) n'e MRcmilianPl'eSSLtd.. L<Jndon.U.K,

Khan. M.R (1995) Honicullure and G~rdening. Nimli Prakl1sh.,n,Pune,

I"dia,

Dwivedi, J.N. and R.B,Singh (19'i!1) Essentials of Plant TedlLliques

SeienlWcPublishers, Jodhpur, India

DhoplC, A.M. (2003) ~rinciplcs and Techniques for Plant Scientists.

Agrobi()S,Jodhpur, India

Dej. Sc. (2003) Complete HomoGJrdelling. Agrobias, Jodhpur, IndiaI
I

(06)

PAPER- VI

RF.FEREKCE BOOKS

Papcr cmommography L (a)
Unidirectional _ Asc<nding
and descending, (b) Two
dilneasional.

nlla la"" chromatography -
Plate and column

Procedure for preparntiotl of paper
chromatogrll1Tl lind lhin 1.1}'cr
chrOlnatogram

RF Vatue14

1-,

'I

Alex Laurie and Rics V.c. (20113) Ploriculluro' Fundam<:ntalsand

Practices,
•

2 Anoja, KR, (19%) E:qlerinlCll1Sin !>-ficrobiology,Planl Pathology.
Tis,ne Cullu,e and Mushroom Cuhivation (Ilnd Ed,) Wish",. Prakashan,

New Pdhi, India

3 Bose, TK and Mukherjee, D. (1997) (Ed.) PeTeyLancaslerS Gardening

In 1mb OKfotdand lBH Publ. (P,) LId" NewDelru, India,



(65) (66)

~ Marl;s
S~lnptOIru':md DaImge: 03 (OJ)

Vnrious symptolll' of plant diseases alon~itlL ~le
kind of damage done .

Development ofDi=s (Pathogenesis) : 04 (04)

lnlroduclion. inoculum potential, infection landing
of inoculum on tho hOSl, modes of pcnClIlltion,
mechani'illl of lX'IICIIullon- ,Indlrecl pcnctmlion :md
d"ccr penetration

'I Virdl diseases: TMVfPXV

b) Bucterial diseases : Cilrus conker

01 Fungal diseasos,
OJ (03) Damping of seedling,

ii, Powdery' mildew of Grope!

Tcaki Sisso

iii. Bunch)' lOPof Bumma

W (1)4) h'. EIgolofBajara
, Loose smul e[whcat

" Tikka disease of Groundnnt

"ll, Red rot of sugurcnc

d) Mycoplasmu discuses : LillIe lear of
Brilljul

01 Nelllil10dal dlscnscs 1<00, "'. 0'
•.egelable,

,,

(12)10 causalStudy of following dlseaiCS wilh respect
oIgaJlism, S}mplorns und control measures:

f-l Animme Dis""ses

(04)

Pt.ANT PROTECTlOS (PcrillO!: 51)

ImmC!uction _

A-I Scopo and importance

A.2 Historical account of plant paU\ology with rderence
10 the work of (he follo"ing pathologists
1llCOllh",stus. Prevo,t, Pc-Bary, Butler, Mmulkar,
K ,CoMelu", Robert Koch.

TcnninoJogy:

Definitions Disease, Palhogcn. H()S\, Parasile,
Hy]l(''1'ara~ite, inClClJlum, PcncITluion. l"fcclioll,
Pathogenesis, Path"ll"ne<ily, Etiology, loc"h:Hion
period, Oisease g:c!e, S)lnplOms, Epjdcmolo~'.
0;"",,"" developmen',

Causes of Ph",1 diSC<l,es .

C_I Animate causes ~ A brief survey of dise:lS':S oaused
b) Bacteria. Fungi, Algae. NcrnlllOOcs and
Mycoplasma .

C-2 lnanimalc cause, - A brief su,,-cy of d;>C:I><:s
causoo b\l deficieoc)' of min.mI., adverse climate
conditions, chenlical injuries by auno'pheric
pollmanl,. I;'IIlt)' appllcalion of fungiddes and
insexticldcs,

)<'IRSTTERM: PLANT PROTECTION
(Total Periods: 52)

PAPER-VI: OPTIONAL (II) (BOT 3.6)
PLANT PROTECTION AND SEED

TECHNOLOGY, SEED PATHOLOGY

CI

B)

AI

.

..•

•
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(113)

Period, Markl
Chemicals used in planl diseasCl control, modc of
action and uses:
'- Sulphur InoJEllnic-'S" Powder, Lim.

sulphur: O'g,1nic :
Dilhiocaroem[lles

)1, Copper: Romcaux mixlntC.Uurgundy
"';'1uro, ('op[>Cro~ychloride

'" Mercury Inorganic-llgCI2. Mer::uru>choride
Organic - Ceresan. Agrosan. Aresan

IV HClcroc.dk nil'ogCllcompoonds:
Caplan, GI)codin

v. Antibiot;cs: Streplomycin,TClfficydin,
Griseofulvin

Control Through Di","", Re,isr:mc.'

J.2

02 (02)

P.riods ~

04 (04)• Gj General Principles of Disease Conlrol:

G.) Pre\'onti,"etherapy
, A\'oidance of the PathogeJl

H, E,e1usion of inoculum

Ill, fudication

i,'. Protection

• Disease reslstancc

G.' Cnralive thempy

Hj Lcgal ConlrQl.

H.) lntroduction

H.2 Plant Quarantine _ Ocfillition, limit:ltions and
importance

Biological Control' 03

1-1 Inlroduetion

1_2 Biological control and hioSllIliccontrol processes:

\, Organic amendmenl of soil

1\, Predaceous fungi

1-3 Amibiosi.', cOlnpctilion

Chemical Control:

SECOND TERM: SEED TECHNOLOGY AND SEI':D
PATHOLOGY
(ToWIPeriod,: 52)

(02)"'

ii. H~'hridi/ation

III. Mutation

Disca>c, "scape, 10Ic"lOc.and disen>cresislance,

DC\'clopmemof ,e,i'tam ,,,,,i.lies

Selection

S.ed ,

A_I Th;f1nil;on

A.2 Dcvdopmem of seed

A-J Flm~1ionsorpart'ofscod

SF.IW TECHNOLOGY (Periods,,u)

K.)

K.2

(08)

(03)

Cla"ificalion of ohemicals according In lheir

i. Mode of action'

Syslemalk cradicanls, proteclanlS

n, Nature of JIIl-thogcnagainst which used.

).)

l)

•
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Periods Mmks

02 (02)

(OJ)

(03)

(O~)

03

(OPTIONAI...!I) PLANT PROTECTION

PAPER. VI

REFEREI'iCE BOOKS

Locmionof seed borne inocuium and seed infcclion:

pol F,1C1or>affccling the=i infection

P_2 umgh;ly ofsccd bome dise.'ses.

Control of seed bome palhogens

Q,m,,,nlinc and post-entl)' quamnh"c,

Agrios. G.N, (199i) Plant Pathology Ac"demic Press. London. U.K

Bilgrmn;, H,S, ,md Dulle, H,C, (1976), Modem Plan!. rmbolog:', Vikn,

Publishing Housc. 1'\1,Ltd, New Delhi.

Se<:<!slorage, pcs13nd diseases of seed, seed aging, 01 (01)

Markeling agmeies, planning and economics of sced 01 (02)
production.

SEED PATIIOLOGY: (Period' _111)

Seed Pathology: 03 (lI.i)

I\-i IOlroduction

1\_2 S;gniOeaneeof:;ecd bornc di>eases.

Tvpcs of miero-org,1n;&mas>ociated wilh seeds and (I~ (M)
diseases cau,cd b,' lhem

K.) Causes and remedial measures,

("'l

(02)

(02)

(02)

Seed Technology:

B_1 Doflni\ion

8-2 Role and goals of ,seed Icdmolog)' III crop
production

SeedDormancy' 0-1- (OJ)

C-l C.usos of seed dormancy

C-2 MClnodsofbrcaking the=i donl1lmcy

Priooiplc, of Quality Seed Production: (l.j (04)

D- J Seed purity - Genetic purity

D.2 SL1geof SooJ.Multiplication

Methodsofscro production: 02 (02)

E.l lsolation

E.1 Seedinspection

E.} Roguing
SeedL~wandSeedCcrliflcatlon: 03 (03)

F-l Seed certificmion "gcm:y-SlIUclUrc,role and duties

Methods ofsecd production - 04 (O~)

Seed Deterioration:

G-I 10 self pollinate<!, cross poHinalcd and cross
pollinates crops

T)'pcs of eulth'alon;, ,-ariot:t1 doraclcrs, role of produ""r, 04
seed production agencies

SOC<!viabilily and vigOlJrtest 02

Harvesting. ~ing. ]l<QCCssing. seed sampling, seed 1esting, 02
Duri~ analysis,

HI

E)

J)

J)

OJ

J'I

K)

0)

')

"

,

(
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•
BuNler. E.I (1973) Fungi and Plant DiSCllses in Plants. Thacker Spink &
Co. Calcutta, India,

Siogb, R-S (19%) Plam P"lholog;. Oxford and lBH Pub. Co. New DclhL

India .

Kamm, M.N. (1969) Inlroductory Planl Pathology, Pmkash Priming

Prcos. Poorm, ll\dia.

Singh, R,S, (1990) Plant Di,eases (G" Ed,) Oxford and lBH Pub. Co,

i\cw Ddh~ India.

Me!lr01C1, R.K. (l99~), Planl Pathology International Pub, House New

Delhi, India

(OPTIONAL-II) SUD TECHNOLOGY AND SEED
PATHOLOGY

II Rangaswami. G, (19/3), Diseases of Crop Plants In India. Prentice Hall of

lndia, Pn. Ltd, New Delhi. India,

12 Roberli~, Boothroyd (1972), Fundamonlal or Plant Pal!tology, Toppan Co

Ltd. Tokyo. Ja0111,

•
Agrawa! V.K. nnd None Y,L. (1985) Seed Born Di>C:l5CSof field Crop,

and their contro! Indian Conneil of Agriculturnl Re~earch. New Delhi.

India

D.Sill)"dn,m\)an (I97S), Seed Palhologj'. Vika, Publishing Hoase P'1,

Ltd. Bomb"). Ind~l,

Newgard (1977) Seed Patholog; Voll MacMillan Press Ltd. London,

U.K.

AgrmmL P.K. & Dadlani M. (!987), Techniqu~s in S=I Science and

Tcehltology, Soulh Asian Publishers, New Delhi, India

Mukadam D.S. and Gangawane L. V, (19Xl) MctIlCJds In Experimentn!

Planl Palholog)'. Bolan)' Dept. Marathwada University, Aur;lJlgabad

India .

Agraw"1 RL (1980) Seed Te-::hll0108'- Orlord and IBH PubJicalion Co

Xcw Delhi, It\dia

AgrnwaL V.K. and Sinclair. J,B. (1987) Principles of Seed Palllology.

Vol. I and III CBS Pnb. New Delbi. India,

Pnll~1k. V.N, (1972). Essential, of Plant P,rtbology, Prnkash Pub. Homo,

Jaipur, Indin,

Nene, Y.L (1991) Fnngicidcs I" Plam OiSl'uscs Contro~ Oxford and IEllF

Pub Com New Delhi_India,

Malhotra, K.S, (19~O), PllUll Patl101ogy. Tala MeGmw Hill Publ CO,Ltd.

New Delhi. India

G-Jngu1ce, H,C. and A.KKar (2001) College Botany. Vol-Ii, Books and

Allied (P ,)Ltd Calcutta. India,

10 Pathak. V,N .. Khatri NK PlHha\; Martish (19%), Fnl\damcmaJ, of Planl

Patl1olog)', Agro Bot.nkal Pub. Bikancr. India

,

•
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Nerna, N.P. (1986) Principles of Seed Ccrtificalion and Telling, Allied
Publishers, NewDdhi. looia,

PAPER-VI: OPTIONAL (III) (BOT 3.6)
EIMNOBOI ANY, PHARMACOGNOC\' AND

MEDICOBOT ANY
FIRST TERM: ETHNOBOTANY

(Total Periods: 52)

~ M~,ks

ETHNOBOTANY (Period,: 52)

" Elhnoboum,' : An Org.anilcdScience: 0; (03),-, lnlrodnclioILdefinition and scope,-, Man and plant relalionship. Concrete and abstrael, A-' Comparison of Etlmoootany and Economic Botnnr

I
A-' Landmarks of Indian Elhno'oolany
A_, S"b-discipliucs of Clhnobotany

eo Methods in EthnobotanicaJ Studie> : 0; (03),-, Ellmo'oot<lJlicaJfield work.., Herbaria a~an aid 10ethnobolaoicaJ slUdy
" B.,1 Ethnobolanicm study with the help of literarure,~Ard'<o!ogical remains

C) Elhnology of Tribe~in North Maliarashtra : "' (04)

(i) Pawara (ii) !lhi] (iii) Kokani (i") M'l\'aelli

("J ll",ku, (vi) Warh (,ii) Katkari (viii) Ivlalmdookoli

(75)

Sludy of EthnoboWllYofPlanL, from indian Region Used
AgainSl :

HUlnanDiseases:
D.I "','-1. 'oolauicalMllle of pla[1IS.fmnily, part IIscd.

mode of preparation and admi1ll,lrallon of
medicine poople or lIihe nsing for lhe
following:

aJ COllg]l, cold, whooping cough, lung's and
bronch;a1proolews

b) Headache. 'oody-aeile. earache Il\OllI.1Cho,
arthritis and rtwmatism

c) Fe,;cr .
d) Stomach problems : ind;goSlio'~ oortSnpalloa,

acidity, \\UllllS.,'omiting and dysenlej'\'
c) EYe problem, 1<npro\,;ng c~'e SlglU ""d

c"ring disea,e,
f) Healing wouLld. Cull;. bile,. bruises. SprolllS.

f"'t\nrc
g) Skin discases : Boils, bun", scars. pU,lUlos.

sores, piles. dI)' skin etc
11) Kidney stone
i) 1)iabi:les
j) Amifcrtility :'gonlS
k) ConlJ1lccptivcs
1) AnL;-'enom

D-2 Vt\eril.1'1' Diseases:
a) Diarrhoea and dysenlcry
b) FI:'"crs
e) FOOl d;scaICS
d) Skin diseases
c) Maggot's infocted so=
f) Yoke galls
g) GalaclOgogu~
11) Normal delivery
i) Bone fnlC1uw
j) MOllihinfection
k) Appetilc

Ma""s
(12)

•



(76) (77)

A

EUlIlObolan} at>dits role in C(lnscrvmion of native plants

as a gcnclic resource' (Stud,,' with eharaelers and uw;)

Finger Millets

ClIclJJllils

Monogmphic Sludies : 06

F.I Monographic studies based on Individual plants:

a) p,per betel (Betelvinc)

b) Jladl,uCG /ongifolia (Mahlk1)

c) /lanaunia vahli, ( )

Monographic siudics based on cthmk groups

a) ElhnobolaIlyof lI.1.ikirsof India

(03)

H.'
H.)

".,
H.,
H.O

H.'
H.'

House and hul eonsuuclion :

a) Doors and WindO\l'S

b) Walls

C) Roofs

d) llilliching

e) FumitllIc

Fish slupcfying

Tooth hrush

BaskctcI)'

Fooo plam.s and lle"''''gcs

Toys

MIl,i,al insitumcm

Agricullnral instrUlncm

e) Plants m<llifits j) Floml morirs

Plan" and pans used citing for mis.."CI[aneons purposes 08
ciling people nsing:

h) EllmobolaIl}' of thc Monopas of Kamcg

DisiriCI of Arunachal Pm~

Abstra::l RClationship w.r.l. plantlpam uscd, family.
people/lribe concerned "ilh UlCJIICSand quotations of Ute
follll"ing,

"

"

0,

H)

aJ foIl songs

b) Folk proverbs

c) Folk slories

d) PlaIlls used m
Festi\'als

f) Sacred groves

g) S<:<lredplants

h) Ellmobcliefs

i) Woman and
motifs

tree

"" (08)

(08)

H-9 Fencing

&yond In\'cnlOI)1ng:

[-I Indigenous Biotechnology'

il) Ranutlbkl
b) Leather lechnology in relmion 10 rcplile skill

tcchnolog:,'

1.2 Jage!J-' eXlmclion

J.J Biopros!>,eting and F!lhnoooiall,

1... Ki(chen g:udens

(03 J



•

•

(78)

SECOND TERM: l'HAR.;\1ACOGNOSY AND
MEDICOBOTANY

(79)

ModicilUlluses of common housc-bold and "Grandma.s 06
Pouoh'"

Leafdrug:

AdafhoJa zeylm'ica (Adulsa)

Aloe vera (KolJ'ld)

D-6 l'nutdrug:

TormitUllia hdMrica (Bchada)

Terminalia ~liebula (Hirru.)

D-7 entire planl:

Ocimu/l! sanctum (fulusi)

Achyr""''''''' aspera (Aglmda)

Quantimtiy" llIicroscopy of drug', s!Ornatal indc.~, vein and 02 (02)
""inl'l. tOnll;lIation, of lhe follo"iug :

a) Datura,mlOxia!Dnl~rameld (Dm"ra)

b) Roerrhara diffu,.a (Ramrataka)

c) Tia"sporll rord,!,,/in (GIll,..I)

MEDICOBOTANY (periods: 26)

inuoductio'" Historv of age-old mcdldnal and aromlltie 02 (02)
plant,_

D-3 Slemdrug:
Ilola"hena pubescem' (Dudh \:.udn)

Terminalia wi"aa (ArjWl ",d<ld.1)

D-I Wooddrug:

Tinc.'porn cordijulia (Guh'e!)

San/alum alb"m (Chandan)

(Tolal Pcrioos: 52)

Classificationof Plan!Drugs: 05 (04)

B.1 Ta>;onomicaLmorphologicaL chemical, tllCT'JJlC"lic
and alphabetical

B.2 Chemical rullorc of crude drug

8-3 CaDcept of lherapeutic active chemical constituents.

Cultivation,Collectionand Pr<,>;;cssingof Plan!Drug. 05 (05)

C.) Melhods and factors a1fceting Ihe cultivation

C-2 Collection, harvesting, drying:md Sloroge of crude
drugs.

Mml'hology, distribution. botanical chamClcri',llliollof 10 (10)
drug CQru;tituClltS,chemicalle>! .• and uses of the following
drugs ,

D_l Root drug:

A.'paMI:"S racemosus (Shatavari)

Withe,,;a ,maai/era (Ashwagandha)

D_2 Rhizome.

'bagfber ojJicinal. (Adrak)

C"I'C<lma dame.,lica (H.1Iad)

PHARMACOGNOSY (PerilHls: 26)

InlroduC1ion and History of Ph:ltlnm:ognosy : 0.. (0.•)

A-I Definitionand scope

A-l Important syslem of medicine

A-3 Organi/.cd and unorganiled crude drug', and <1mB
acressorie,

D)

"

"

vi '""
:.\ i>';;

"

""c\-
,t-"O"I •
0,,:'-"

"



(82)

Jail" SK, B.K.Sinha and R.C, GOpi3 (1991) Nowble P13nt~ m

Elhnomedid". In India, Deep PuhliC<llion,}lew Delhi, India.

(83)

nlakuI. RS., Puri. B,S. and Hu-,ain, A (1989) Major Medicinal

Pbu1l5 of India. CcnUlIllnstilUle of Mcdicin,,1 And Aromatic Planl'.

eSIR, Lucknow, !I,d;"

Wallis, T.E. (198;) Texlbook of Pha",",cognosy (5"' Ed) CBS

publishers and Distributors.. New Delhi. India

PIIARMACOGNOSY AND MKDICO"BOTANY

Trease, GE, and Evans, w,e (1978) Phannacognosy (iilll Edl

Baillielle Tindall, London, 11K,

Kurian. 1.C. (1999) Plants Thai HeaL Oriental Walc1nn,"1IlPublishing

Honse, Pun •. India,

Shah. C.B lII\d Quadri 1.5. (19'Xl) Texi Book of Phanllacognosy B.S.

Singh Praklll.h:m. Ahrnedaba<llndia.

Khanna. Girija (19931, All Aboul Herbal Remedies. Vibs Publishillg

Ho\l';e (P.) Lid, New Delhi, India,

Kam;hik Purushouam ar<IOhlman, A.t<.. (2000) Medicinal Plants and

Raw Drugs of India. Bi,hen Singh Mahcndm Pal Singh. DchrJ Dun.

India

Gokllaie, S.B (1~79), Texl book of Pha"n>lC<Jgnosy. Jai Publishiug

House. Jalgaon, India

BhallachaJjcc S.K. (lnS) Handbook of Medicinal PIanIS, PoilliCI

Publishers, Jaip.<', India

•,

Elhnobiology, $u11Ib111Sinha, Rllji\', K and S.Sinha (2001)

Publications, Jaipur. India.

SwaminathalL MS and Kocchar. S.L. (Eds.) (1989) Pla:rrts and

SocielY. MacMillan Publication,. Ltd. London, U.K,

Sing!" V ,and RP ,Plmdey (1998) Etlmobotany of Raja,th:m, Scientiftc

Publishers, JodhpllI, India

Sambamunhy. A.V.S,5. and SubmmanyalIL N.S. (1989) A TexlBook

of Economic BOlafl}'.Wike, Easlern lid,. New Delhi, India,

l\1ahcshwari. JK (1996). Btbnobowny in Soulh Asia. Sdcmil1,

pubjj~rs, Jodhpur, India.

Saklan;, A. and S.K. Jain (1994) Cross Cu!lurnl EIMobOlany of North

East India. t\cw Dellli. India

]l.furtin, G.J. (199') Etlmobotany: A Method, Manila!. Chapman and

Hall, London, UK

los],] p, (1995) Ethnoootany of Primiti,c Tribe< In Rajasll~m,

Print"ell, Jaipur. India.

J"I", S.K. (1996) EtJmllbiolog} In Human Welfare Decp Public-dHolL

New Delhi, India.
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Gokhale S.B., Kokate, ex. and Purohit A.P, (1'l96) TeX! Book of :

Pharnlllcognos)" l\"ira!i Prakashan, Pune.lndia.

Nad1mllli, AX (1972) IndiaJJ Mil/tria Mectica Popular Book O<pol.

Bombay, Indio

Tylar, V.E.• Brody LR- and Roob<;" l.R. (\976) Phmuaoognosv,

BaW"", TindalL Calcutta, Indio_

(85)

PRACTICAL-I (BOT 3.7)
ON THEORY PAPERS (PAPER I & VI)

R -1 : LOWER CRY\)lOC!\M~ & \\\\?\\YX\
CRYPTOGAMS

Praeticals

Study of life c)'dcs of Cham,

Study of lif~ crcle of !c'elOca,}",_'_

Study of )ife cycle of Balracho'permulII
SInd\' of range of thallus srrucnm: in algae w;lI\ the help 01
ma\criallpcnrurnclIl ,lides :
oj Uniccllular Ihallo> - Chlamad"",onos. Chlcrdla.

b) Colonial thallus _j',.n<lori"". F.u<ioriITa, h,/"o",
f Iydrodiclp>n

0) Filamell(O~'mallus - 1'llIwphorG, CI,(jelOphorQ.
Coieoch<U:ll'fl, Srigoocioniu"',
DrapanaJdi~,Drap"noldi"psi',
FrWcnfilla,

d) Siphonac"olLs thulIus - Vaucl,eria, Caulerp"
0) pscudopa,cnchym~tous (lIl\iII~iaU1UulliH~i"l)lhanus-

/;arrachvspermum,l'olysiphonJa,

I) Parenchymatous thallus - Ulvo, EnleromOll'na
~ .
Sind]' ofHre cycle of Albugo "ilh ~lChelp of lnaleriul and p~rmancm
slides,
Smd" of life cycle of l'enioiflj"", 'ps Witl, til" help of Cull""
materia!lprcsef',Cdlll<lleriaUpennanCll! slides

a) M)'cclialslruClure

b) Conidial phase

c) Pannancm slideofpenC\.'i Slage



(86)

PRACflCAL - I
PAPER-VI: OPTIONAL (1)GARDENL•••.G AND BOTANICAl,

TEClI~IQUES

Study of lif. cyde of Puccinin grominis-rn-(,'ci with the help of materi"l
nnd permanent slides,

Study of MYXOffi)'cetes,muterom~'clcs aod Lichens (an)' two fonn,
from each group)

Study of hfe g'clc ofMorchamiQ.

"

Whip smut of sugarcane

Citru, canker

Tikka disea,e of groulldnut

oj
d).
oj

(87)

a) Report ofvi,illO a garden is oompul",f)'

b} Submission of prepared Bonsai/HaJigingBa,ket/1l.toss-Slick

c) Submission of slides: 0) Microtomy (2 ,Iides)

(ii) Squash/Sm=- (2 slides)

f) Tob;leo nloS<licdrus

g) Red rot of sugarcane

h) Root knot of vegetables.

Prepm-dtiollof Bordl:<l"xm;,'1urelBurgmld) rnix(llreand applicatiou
00 disea!;Cdplam and obscrvation of it' c!fOClS,

Seed.Uogerroirulled seed:

u) Examination by microscopy

b) Examination of ,uspen,ion obtaioed from ,,-nshingot
sced.

Seed - Gennination lcst- Maize, Ground""t

Seed \'iabilily test

Study of tbe follO\,ing plaut disease, Wilh reference to the causal
org:ulism. symptoms. llmurc of damage dono and control lIlC:lSul'C,
(any three):

b) Powdm)' mildew

PRACTICAL ~ I

ER.VI: OPTIONAL (ll) PLANT PROTECTION, SEED
TECHNOLOGY AND SEED PATHOLOGY

a) Techniques of pot whure

b) Ob,c,vation. listing ""d uscs of various gorrden10015

Prepamtion ,od aftercare o.la Boosai
Study of diITeremiodoor plants and preparation of:

a) Hanging basket
b) Moss-sliei<

Stud) of bollloical ios!nn\lcnts (Auy four) as per lheo!)-'.

Mi~rotomyof any suitable malerial.

b) MaC011llionof ,-ascular tissues,

c) Permanentpreparation of "'Smear"or "'Squafih'",

>0
21,22,23

"

II Stud~orHre cycle of Amhoceros.

12 Stud,' of life cycle of P(}/vtridrnm

13 Study of life cyele of PsiiOMn (P,S, "nd Spcctmeru;)

14 Study oflife cycle of Ly<:opodiu""

15 Studyoflifeqcleof Mor"Hell,

lG Study of Slellar ""olll1ion in pteridoplry-uwith me help of m"lerial or
permanenl slides.

NOle' Stud" lour is compulwry, Studcms are ex(>OC100\0 submit al least five
specimens of each group (Algae, Fungi, B!)-oph)1anod Pteridoph;1a)
alonl,,,,i~lIO"r repml.

•

••

•



PRACTICAL.}
PAPER-VI: OPTIONAl (Ill): ETHNOBOTANY,

PHARMACOGNOSY Al'\D MEDlCOBOTANY
Practical 17 to 24

(89)

"a) Na/ap/elea Imegrijolia (Papa<tl)

b) Lannea "(}ro,,,amlelica (Modhal)

/lalanile" a<!lO'priaca (Hingcnbct)
Cloth "ashing:

fruil': a)

Fish Po;'>On'

Stem Bark.

Leaves: " /)jospyros ",cla"o:r}'''''' (Tend")

b) Soakinia ",,,Iabaric"'" (K11SI)'a)

Tootll Brush:

Stem. " Ponga>nia pinnara (K.'mll1j)

b) C,~,',\';aaune"lata (Aval;)

0' Acacia nilarpca (Babul)

d' Azadmll,hia indica (Ncem)

Gum yielding,

b) Anogei""'"s lariJulia (D1ulwadn)

" SJerc,,!io uren.I' (K,,<h,i)

Bc'-emg.s:
Flowers: Madh,,'-"o longifoio (Mahu)

Oil ~;clding :
&cds' Madhuca l"ngijOlp.., (r>bhll, Tolamb;)

fiber }idding:

St.1ll : I!eliewre.\' psora (Mutud Sheng)

Bid; \\Iraper:

(88)

Study of the following plants with. reference to their '"ermcular
names_ botanical names, f,unity, planl pmu used. uses, mod< of
preparation and admini'\J'31ion frOln local area with the help of
plants or their parts or specimens.
Food Plants :

Tubers:
b) I)ioscurea bulbi/era (Kndu Krmd)
oj Puemria IUbern,m (Bhui kohalaJ

ii. Leaves:
b) CherwfX'dium ,""mle (Chil)
oj Amaranth".' 'pi>posa (Katen MalOb)
d) Amaranth""" \'iridis (Mat11)
cj Rivea IIYPlXrl1lcriformj, (Phnngola)

iii. Frui!>:
aj Dio:;pyt"m melanoxylo>! (Tembrull)
h) Moni,do pubeseens (Al Ali)
oj Meyoa /axifli}ra (Ali,,)

iv. Seeds:
a) Indigo!"a g'alld"'oso (Zhunja)
b) SJe1"ClJlia"""IS (Kada;)
c) lfolapre/eo Pnlegrifolia (!'Jpada)

Smdent shmlld submit m lest five diseased specimens a!ongwilh the
report of field !rip at tile lime ofpmctical cxamiImtioo,

Dclectioo of seed microflom

J7 (0 20

A'

Note:

Prac!. NQ.

•

"•

,.•
•



(90)

'1, Mi=llancous:
Household u,ansils:

a) Fruit - Lagenoria slcerarla (Dhudhi)
Musicalln.trumeJl\' '

hj Stem - B"mbus(/ ~r"ndm(lc"a (lkunbO<l)Or
Jja",bus~ I'ulgaris (Kath.Bamboo)

Qei","", •.aneWm (fnlasi)
Cyper".' rol"ndus (NaSarmotba)

Allium "alii"'''' (Garlic)
Trachy.'permum ammi (Ajm:m)

"iii.
lY,

(91)

MEDICOBOTANY
(A) Preparnlion of following drugs : (Any two)

Ll, TriphJa CJ\uma
m, Kumari Asav

",', Gutli
(8) P"'pamoOlI of porfutncs (Any two)

11 Rosha/L<;mongross(Anyone)

iii Pudina

'" la,mine
(e) Study of common house-hold medici"" as per meof)'

syllab\l!; :

Study lOur in tribal area is compL~$Ol)' StudenlS have 10 submit ,t
least n,'e spccimcll, of ctlulOootallicaJ imjJOl1aIICC.

BO~l";ca1 sou""', O,ameter, T.S. of Leaf, Types of (richome. and
stomalal indc, ooscd on plants as per theory syllabus,

Distribution, Char:KlcriSlic5 of powder constituenl5, chemical test!
and uSCof drug5 of :

Root •Asp"rag"' racemo.ms (Shllla"lIrl)

n Rhizome _l.ingihcr offki,,~/" (AdIak)

m. Fr~il- l'er",inalia hellerica (Behada)

lV, Slcm -Santalum album (Ch3I1dan)

\' Leaf-Aloe vera (Korplld)

vi. Stem bark _lIol"rri,ena p"bescc'l< (Dudh kuda)

Microscopic mid Macroscopic charneloIS for rocoglli,ing drug plant

Fruil_IMieteris {sora (Murud sheng)
Fruit _ Ca,',"" fis1ula (Balla"")
Slam Bark-Holarrqeno pube,colls IKudn)

'j

Ethn<llncdicillC'
I. Anli-dysente'J

oj
bl

"ii Skindi~:
a) Seed oil _I'.,oralea cory/ifm;" (B""<lo1\;)
b) Fruit - Pongamia pinnola (Kamnj)
0) Stem Barl<_AzoJjrachro indica (Nee"')

'" Bronchitis and ASlhma:
al Lca"es - Achyranlhes aspera (Aghadll)
b) Fruit - Solottrim virgin/onum (Bhuiringni)
0) Fruil- rermmalia bellerica (Bchada)

IV Rheumatism :
a) Lea,es - Vilex negundo (Nirgudi)
b) Lea\'CI;- Cos-,jn ouricula/a (Awali)
a) Stem EmI<- AzoJin;u;hUl indica (Neem)

\' Tonic in Anaemic condition:
a) Stem - Tinospora oo,.<I,jollo (Gnhcl)
b) Roottuber_ Chloroph.'1om b"rivilianum

(Safed Musali)
Root tuber _ A'paragu., rad'IIWS"5

(Slmla,ari)

"

•
•

•
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Pmct.No Practical,
I 106 Study of allY 12 famili., as per UlOO<)'syllabus wilh reference (0

\'cgelati\'c and flordl features, noral diagrnms and formula".

7 to 8 Identification of plan\.5 with !he help of fol\o"ing any suitable
floms:

(92)

PRACTICAL-II (HOT 3.8)

BASlm ON THEORY PAPERS~ II & IV
ANGIOSPERM TAXONOMY, EMBRYOLOGY,

GENETICS AND PLANT BREEDING

Autoclave

Cuscwa - Hanstoria (P.S, or Specimen)

51em - a~is in Casllarma

Orchid nowerlVet'men (issue (P,S, or Specimen)

Floll\" of Cwma

.j

o
g)

d)

oj

Pritlciplc, working and uses offollo\\1ng equipmcl1lS :

c) pH meter

Principle. working and uscs or ro\lowing cquipmenlS .

aJ Cenlrifllge

b) Colorimclcr

c) Spcc\fOpholOI11Cler

b) il1(}CUlationchamber/lamInar air flow

Il) florets;n Gramlnae

Swdy of Ihe following with the help of p<:mmncnl slides ;

0) T.S.ofMicrosponmgiIlTtl

b) Types of ovules

eJ Adull dieOl. embryo

Disoecting and mounting of adull embl)'OS from loc.ll,- avail.ble
materials

(93)

Prep:ttntion of artificial irulcntedlbmckctcd kC)'~ ooscd on
vegcl.tivc and .nora! ch""'etefs,

Study of morphological peculiaritics of the following:

n) in/loresccncc in Composi!.e

b) Gyuos!egiulII In Asci"l'iadaocae

0) Pollin;. in Asclepi.da=c

APER-fV, MOLtCIIL\R BIOLOGY ANI> BIOTECHNOLOGY

The Flom of The Pre,idency of Bombay - T,Cookc
(195M) Bi:;hen Singh Mahendra 1'".oJSingh. Dchraduo.

The Flom of Gujamlh - G,LShah (197g)

S,P,Universih', ValJabh VidY"I1"gllr

Fiord of ~a,ik Di,triet - P.Laxminarsimhan and
B.D ,Sharrtul (1991) !l.S.!. Cnkulla

FIord of Dhulc and Nandnrtmr Dis(,iru -D,A,Puli!
(20m) Bi,J,cn Su'gb !\:Wlcndra Pal ~illgh. Dehmdun.

Flora of Akala Di'lfict _ SS,Kambtc, S,G.Pradhan
(l9gM) B.S.l Cakum,

Flora ofMallllmtlmadH VoU-]] - Naik V,N. (I Y~8)

Amrul Prakash<ll~ Arnang;lbad (M,S,)

Flom of Ma!mrashua S!.!e, DiC<llylcdon~,Vol. I and II
_ SIngh, N.P. and SKnnhikcyn (2000) B.SI Colenna.

Flora of Malmrnshtm Slate, Monocotylcdons -
Sharma B,D" Klllthike'lll!, S and N,P.Shingh (I ~96),

B.SJ, Calcutlli

,I

01

01

d)

01

"

•
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Practical,

To stud\' the community hy quadmte meth<Jd by delennining
f",queue}, dens;t" and abundance of different specie, preseut in
the community',

To compare (lie chemical characlerislics (moisture conteul
carbanate conlent, uitr~le conlem and pH) of giren soil samp1c.

Mea,,,rement of waler qualit" b.lscd on hardness. lotal alkalinity.
lO~11solids ""d towl dissolved 50Ilds in "'\lcr samples

Demonstration. \\"orking and use, of any tllrcc of the following
ecological instruments

e) D,,""nd wei bulb tlicnnomcter

Qu:lIilalive asscssmelll of lhe mlc,,,,,kmenl, in the plMI ash (P. K.
Mg. Mn, Ca, Na)

To delermine tile minimum ,ize of Ihe quadrllte by species mC<l
elu",e melh<Jd.

:"iVlROi'\MENTAL BOTANY, PLANT GEOGRAPHY

(95)

PRACTICAL-TH (BOT 3.9)

BASED ON THEORY PAPERS-Ill & V

ENVIRONMENTAL BOTANY, PLANT
GEOGRAPHY, PLANT PHYSIOLOGY AND

PHYTOCHEMISTRY

, ,

Botanical excursion of long durnlion to an area other
ti"ll' their Ow" is compuloorv,

Submission of at lea>! 15 identified herbarium
specimens prepured b)' the candidate.> aJongwith tour

.""
,

(94)

Penicillin extraction and det.ction

E~'lmclion .1tLddetection of DNA frOln plant 11\fllcriaJ.

Detection of Mitochondria \Ising Janns green ,lain,

Study of Mitosis by preparing squash or onion rool lips.

Study of Meiosis by smear prep;mllion

Preparation of MS Medium

Callus CIlitur" from Carrot cambial e'plant.

Emb'Jo culture of M3i,.c

Note:

22 Micropropagation of an}' one economically impot'1alU plan!.

23 to 24 Citric acid Fermentation RIldbiMSSIlY

OR

.j Cup anemometer ~,

• "j Hair hygromoter, 'j SoillherrnomOtCf

, " Minimum and m:L~imum lhermomoler'.

t,
•

•,



COMPUTER (SELECT ANY 6 PRACTICALS)

13 Demonstralion ofboo)ing and familiarityof peripheral de>iccs,

14 DOS Comm:mds- nir. T~!pc,Copy. Rename. Print. Dale. Time.
r>1D,CD. RD, Form:1t and Disk copy.

15 To create an "pplie-alionletter u5ing 'MS.WORD'

16 Drawing "iEll dmw 1001bars using 'MS-WORD',

I 7 Creale various Iypes of charts using 'Exccr

18 lnlroduetionto internetSUJfiIlg

1~ To creale a slide using a 'Power.Poi"!,,

20 To create c-maillQ lindaccess !he c-mnil.

•

_END_

HORTICULTURE

hlmc,;on and separation of leaf pigmC'n\~ I", paper
chromatography,

D<:tcrmination ofRQ value of fall~' and starchy seeds

SlLldyof lipaso activity in genninating s~_

Test for proteios-Biuret. Xanlhoprolein, Million's Reaclion.

Chromatographic d01eclion of sugars presenl in fnllts.

Tcst for lannins and alkaloids presenl in plants

(96)

L.1ycring: (al Simple layering. (b) Gootee
Budding: (a) T -bLtdding, (b) Patch bLldding

Preparation oIFruit Jam

Pn:paration of Gau\'aIW"od apple JeUy.

Propmal;<;In of Lemon/Orange Squash.

Preparation of Tomato Ketchup.

•,
~•

•
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