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Maper V Plant Physielogy & Metaholism
Haper VI Miccobiology and Plant Patholopy
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Elective Papers X1 & XIT

Vapers X1 (a) : Advanced Plant Pathology |
Papes Xl (a) Advance Plant Pathology 11
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M.Sc. (Final)

'here will be six pitpers, four compulsory and 1wo elective in theory of 3 hours duration

civrying 100 marks each and two praclicals each as follows:

i Practical for compulsory papers of 200 marks of 8 hours duration 1o e
completed in two days.

i, Practical for elective papers-100 marks of 4 hours duration 1o be comipleted in
one day,

Each theory paper will have 9 fuestions, out of which a student has 1o atternyit § guesiions
und the question No. 1 will be compulsory. The question No. 1 will camy 20 marks and will
be of short type of questions with 2 Jimit of 20 words.
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Iruilstlln..'u:n { I:'|i|I'||T ﬁl"l-:_n*:. ol rlant .I-'_'..-n'-:-l---.',n-" diflTetences between animal ind plan
developmen
Seed Eermination apd seedling Browith. Membolism of proteing and mobilization of foo
FEMEMY S, tramisms during seed REfmination and seedling growah, hormonal control of cee ling

Browih, gene expression ze of mutante in mndersinnding

feedling development

I shaot dr-u-luprnrut: Urganizalion of ihe shoot apical merstem {(SAM), ewological and
molecular anulysis of SAM, eantrol of cell division and cell o cell communication, I'rimary and
* Secondary fissue differsntiation, conirol ol tizsus differentiation, especially xvlem and pliloein,

secretiry ductz gid laticifers, wood development in relatinn o environmental faciors,

Unit
Leaf growth any differentiation: Inceplion, phyllotaxy, cantrol of leafl form (leal meristerns
and other factors), differentiation of epidermis (with special reference 1o stomata and trichomes)
and mesophyll, kranz anatomy, Leal traces and |eaf Baps, transfer cells.

Root  development. Organization of roo fpical meristem.- (RAM),  vascular tissue
- diﬂ':r:mtinf[an. Interal roots, root hairs, root-microbe interactions. :

. Seed coar development: External and internal mophology of seed, seedfippendages, oniogeny
ol seed coat in varipus families, maturo struenime, spermaderm paiterns.

r‘ Unit I
# ®
Reprod uctlon ; Vegerative oproay wnd sexpal reprx.@pu_ﬁ_q_.rp, flower d;w!gpmctt,_gg?thcs of

Noral organ difTerentia i, homeatie mutants in Arahidoosis and Antirhinum, sex determination
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Ve v i T M
develppmont and gene expression. male sterilite, sperm dimorphism as b see
pollen garminacion, pallen tabe erowlh sod eoidan iallll
emby yos

Female gametophyte : Ovule devel pment, megasporogenssis, orgenizalion ol the embryo sa
sructure of the embiyo sac cells

Pollination, pollen<pistil interaction mand Feriilization Flornl charmcieristics, pollination

mechanisms and vectors, structure of the pisul, pollen-siigma interactions, sporophytic and

gametephyhic sell-ineompiatihility {evtologionl bio'chemical and moleculnr Rupocts), dovible
lerlilization, m vitro fertilization

Uit IV
Seed development-und [ruit growth : Endosperm development | smhryngenesis, cell lineages
duting late embryo development, stomgpe ;.1rnrr:ilns af endosperm and embryo
Polyembryony, apomixis, embryo culture, dynomics of fruii growth, biochemistry and
molecular binlogy of fralt maturation,
Latent life - dormancy: importance and types of dormancy, seed darmancy, overcoming seed
dormancy, bud dermmmey: ~5
Senescence and programimned cell death (PCD) © Basic concepts, types of cell death, FCD in
the life eycle of plents. metabolic changes associated with senescence and fis regulation,

influence of hormones and environmental factors on senescence,

Suggested Readings:

2. Bewley. 1.D. and Black, M. 1994, Seeds: Physiology of Develapment and

Germination, Plenum Press. New Yark,
3. Blrgess, 1. [985. An Introduction lo Plant Cell Development. Cambridge University Press,

Cambridge.
4. Fahn, A, 1982, Plant Anstomy. (3rd edition). Pergamon Press, Oxford.
New York:

g :
10. Raven, P.H., Evrt, ILF. and Cichhom, 5. 1992, Biclogy of Plants (5th edition). Warth, New

York.
|1, Salisbury, P.B. and Ross. C W. 1992 Plant Physiology (4th edition). Wadsworih Publishing,

Belmum, Caltlorma,

"0

e
> i i |‘ ; -E-;—’\l‘-‘l.,ﬂ'?;ilr-’ -




Cambridge Universit y Press, Cambed ipe

L1, Bhojwani. §.5. and [_.-l..;,;,_“.?.,, S 2000 The | mbeyology of Angicsnesn:
larged edition). Vikas Publishing House, New Delhi
b4 Fosker, D.E. 1994 Plant Lrrowth and Development A Mole war Approach
Academic Press. San Diego

- Howell, S 4. 1998, Moiecular Genetics of Plamt D velopmem. Cambridge University press.
Cambridge
16, Lews, P, TucKer, S.C. and Endress, P.K. 1988 Aspects of Flotal Develapment, J. Cramer,
Germany.
I7. Lyndon, R.F, 1990 Plant Development, The Callular Basis. Unnin Byman, London
| 8. Murphy, T.M. and Thompson, W.E, 1988. Molecular Plant Development. Prentice Hall, New
Jersey. -
1%, Proctor, M. and Yeo, P. 1973, The Paliination of Flowers. William Collins Sons, London
20. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge
University Press, Cambridge, —
20. Raghavan, V. 1997, Molecolar Embryology of Flowering Plants, Cambridge
University Press, Cambridge.
20. Raghavan, V. 1997. Molecular Embryology of Flowering Plants, Cambridge
University Press, Cambridge,
21. Raghavan, v, 1999 Developmental Biology of Flowering Plants, Springer-Verlag, New
York. -
22. Sdgely, M, and Griffin, AR, 1989, Sexual Reproduction to Tree Crops. Academic Press,
London. '
21, Shivanna, K.R. and Sawhney, VK. (eds.) 1997. Pallen Biotechnology for Crop
Production and Improvement. Cambridge University Press, Cambridge.
24, Shi¥%nna, KR, and Rangaswamy, NS. I 992. Pollen Biology : A Lzboratory Manual,
Springer-Verlag. Betlin, o
25: Shivanna, K.R. and Johri, B.M. 19RS5. The Angiosperm Pollen : Structure and
Function. Wiley Eastern Ltd.” New York.
26. The Plant Cell Special Issue on Reproductive Biology of Plants, Vol 5( 10) 1993,
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U ey alioratory/l Id Exercige
18y al fiving shoot apices by disseciions (s ig plants such as Tnlk .

-il|-.'!f, il oyl 'I'l-'-"'-"*:|_-'.“--'| fonalwon in the shoot apicE! merisiem (SAQ |
double-sisined permanent ey of & syitable plam Cxamimation of shoot apice
monocotyledon in bot 7 S, and LS. 10 show tha rigin e afrEngement of e
3 aludy ol aliemiate an AELChous, allesnale ari sUpeposed, opposite and PETpased, oppogi
and decussate leal arrangement. 1 Amination af rosente plants (Launaea Mollugo, Raphami
Hyoscyapns ete ) and induction of DOILNE UNder natural conditions as well as-by CGA treatrment

4. Microgcopic examination of vérlical geclions o leaves such as Bucalypnie, Fleus Mango
Nerium, maize, grass and whear lo understand the internal Wi<~tiire of lenl tissues and trichomes
glands clc. Also study the leaf #natomy C3 and C4 of planrs

5. Swdy of epiderm#) pecls of leaves such A% Coccinta, Tradesearais g 1o study the
development snd final structure of stomatn anl prepare stomaial index

6. Siudy of tvpes of stomata in plants belonging to dilTererit families

7. Study of whole rogis in monocots and dicors.

8.Examinatian of L.S. of root from & pettimnent prepamtion to understand the organization of
roat apical meristem and its derivatives. (Use maize, aerial roots of banyan cic.)
9. Study of iateral root development.

[0. Study of leguminious roots with different types of nodules.

| I-Study of primary and secondary tissue differentiation in roots and shoots.
12.5tudy of seed coat types- Pisunm, Cucurbita, wheat.

13, Study of vascular tissues by clearing technigue I :

V4. Study of micrns porogenesis and gamelogenesis in sections ol anthers ol different ages.

LS. Examination of mades af anther dehlscence atid collection of pollen grains for

micrascopic- examination (maize, grosses, Cannabis sofiva, Crotoforia, Tradesentia, Broseics,
Ferunia, Solonum melovgena, ele.)

16 Study of wall layers of anther.

1. Tests for pol len viability using stains and In vitro germination. .

V8. Pollen germination using henging drop and sitting deop cultures, suspension culture and

surface culture,
.
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26. Bivthemical estimation (Qualitative and quantiintive

Suppested Reodinos rror _J'_,-,.,.l_.‘,n..I-ll-lri.;....II Exercizes)

L. Shivanna, K R and Rangaswamy, NS H992. Pollen Biology : A 1

(T ey |
I oF metnbalie

] abhiaenie.

Mannual, Sf-"'i""f‘»""""'”'lﬁﬂ- F‘ll-'l'|lFP-Ht"dt:”Ft'.rg {and references thereln)

2 Chapra, V.L.. 2001 . Plant Breading Theory s e,

2. "htora, v. L 2001, Plant Breeding: Field Crops, Ox

g

-t ixtord [BH Pwt, Lid., New Delhi
ford [BH Pvt. Lid., New Neti:




1T 11. Pl ANT I 11
[} ¥
wience of Eeology: [nroduction o ecolopy, evolulidha
Population: Cliameteristics ol population, popuiation size and e
population prowth, populatign dynamics, life bistory patter, fEoi
|"n:|;_1u|niinr| growth "_'q_unpgnnuu and coexislence, inlra-specific

interactions, seramble and enmlest compelition model,  mutualism

allelopathy, prey-predator interactions.

Vegetation organization Concepts of commugity and continuum, community coefficients,

interspecific associstions, nedination, species diversity and pancen diversity in community,

concept of habitat and ecotone, ecological nichs,
Unit IT

Vegetation development: Temporal changes (cyclic and nan-cyclic), mechanism of ecological
succession (relay floristic and initial floristie composilion), succession models (facilitation,

tolerance and inhibition models), Changes in coosystem propierties during succession, concepl of

climax

Ecosystems: Nature and size of ccosystem, components of an :cnsys!tny{pruducerﬁ consumers
and decomposers), Gr aziny (yrasstand) and Deiritus food chain in freshwater ecos ystems, food
wehs, Ecologica) energetic. Solar radiation and encrgy intakes ar the earth's surface, energy flaw
models, Productivity of various ecosystems of the world and global biogeochemical cycles af

carbon®ind nitrogen. Ec.etviaim rotagicg.
= = Unit 111

Leosystem stability: Concepl (resistance and resilence), ecological periurbations (natural and
anthropogenic) and their impact on plant and ecosystems, Restoration of degraded ecosystenss,

eculugy of p!ant mvasian, Environmeant Impact assessment, ECG&}.!R!L‘?]I rcsngs_'_ﬁ_yun

};.f.?:'

irleracLion.,
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Hio ] il vip on m
| ol I T I |
tatronal and plobal), specigtun and i
eaied anternananal conventions. diversitv indice oM i i [
it
Lanservation: Conservation (ex-situ and i s ingd mignagement, Indemational nagrvation
Wganizalions, sustainable development, nmural featurce management m changing cnvironmi

molecular ecology, peneli analysis of single and multiple population, molecular ipproach |

behavioural ecology, conservation genetics,

Ell'ﬂ!ﬂj': Sources, Fossil lels, Nuckesr fuel. Solar F_I.‘I_‘IE._"‘:, Fuel Cells, Biomass, 1y lropower,

Wind Power, Geothermal, Tidal & Wave energy, Energy conservation

Suggesied Readings

L. Smith, .1 1996, Ecnlogy and Field Biology, Harper Colling, New York.

& Muller-Dombois, D, and Ellenberg, H., 1974, Ajms and Methods of Vegetation Ecology,
Wiley. New York,

3. Begon, M. Harper, JL. and Townsend, C.R. 1996, Feology, Blackwell Science,
Cambridge, USA.

4. Ludwig, J. and Reynolds, J.F. 1988. Statistical Ecology. John Wiley & Sons.

5. Odum, E.P. 1971, Fundarmentals of Ecology, Saunders, Philadelphig”

6. Odum, E.P. 1983, Basic Leology, Saunders, Philadelpia.

7. Barbour, M.G. Burk, JH. and Pitts, W.D. 1987 Terrestrial Plant  Ecology,
Benjamin/Cummings Publication Campany, Colifoimia

d J{T;umundy, E.L, 1996, Concepis of ecology. Prentice-Hall of India Pyt 1.1, New Delhi

9 Chaprian, 1.1 "and Reiss, M, |9B8. Ecology, Principles and Applications. Cambridge

University Press, Cambridge, UK.
L0 Melan, B and Billharz, S 1997, Sustainability Indicators, John Wily Sons, New York
N
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and FBH Priblishing Co. Pvi. Lid. New Delhi

16 GiT. Mitler Jr. 2005. Fssentiuls of Ecology. 111 Edition, Thomsun. Brouks/Cate
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b Te determine mimimum size and number of quadrat required for reliable estimate of
biomass in grasslands.

2 To tompare protecied and unprotecled: grassland stands using communily coefTiclents
(stmilarity indices),

3 To estimate I'VI of the species ina grassland/woodiand using quadrat methad.

& To determine gross and net phytoplankton productivity by light and dack botle method.

5. To-determine soil moisture content, porosity and bulk density of soils collected from
varying depths at different locations.

6. Todetermine the Walter holding capacity of soils collected from :?fﬁ‘er:n! locations:

7. Te determine percent organic carbon and orgame matier in the soils of cropland,
grassland and farest, '

Eir To estimate the disselved Oxygen content in eutrophic and oligotrophic water samples by
azide modification ol Wrinkler's method.

9. “Toestimate eloraphyll content in $63 i igated and unfumigated plants Jeaves.

M. To estimate rate of carbon dioxide evolution from different soils using soda lime or alkali
absarption method.

I To study ehwirgnniental impact af a given develgomental activite using ehecklist as 4

EiA method. -
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RS -Oneine atiwerdypi- onowerdsyne. snid, fiHeinshodls a1y
Ehmit-] -

Plant Pathology : History & Stope. N
tion of parasitism. Biotic and abiotic path
disease devolopment, Penctration, infect
ologieal specialisation in p

ature, Origin, & Evolu-
epons, Pathagen factors in
10n and pathogenesis. Physi-
hytopathogenic microbes

Undr-I]

Host factors in disense development : Inoculum Potential,
Phenomena of resistance and suseeptibility. Protective and defence
mechanisms In plants, Phytoalexins. Breeding for disease resistance
plants,

Environmental factors In discase development :

and plant disease forecasting
Unit-IIT

IPM, Application of biotechnology and in formmtion technology
1 pest management.

Molecular Plant Patholo
ton of genes and specific mo
lecular menipulation of resi
tral meastres.

Epiphytotics

BY ¢ Molecular diagnosis, identifica- §
lecules in disease development, mo-
stance. Non-parasitic diceases and con- §

Unit-IV
Principle of Plant Proteetion, Physical, Chemical and binlogi-
cal control of plant diseases,

Classification and angtomy v =alls : Seme inseet induced
plant galls of Rajasthan, mechanism 5.4 physiology of insect galls,
Paper-X11 (a) : Advanced Plant Pathology-1T
Scheme of Examinsation Max.Marks : 100

Each paper will have 9 questions, out of which & student has to
attempt 5 questions including the question No.l which will be com-

pulscry. The question No, | will carry 20 marks and®will be of

aevsrel short ehjoctisg type of questions t ;
Voathm Lemit ol e, o AT

Fungal diseases : Smptmlﬁlugy. disease identification and

control af flag smut of wheat, covered smut of barley, blast of paddy,

smut Jowar, Red rot of sugarcane, {lax rust, early biight of patato.

Unit-IT

Bacteria : C]assiﬂﬂ'&n and nomenclature of b= <ial p}
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Whogens. Methods of identification of basshrld

Eilogy, physiology, terology and pathogenicity) i

bacterinl dixesses : Brown rot of putato, blight of rice, 33

¢ vegetables, Crown gall diszage, angular leaf spot of ebftom.
Unit-In1 >

Virus; Virold snd phytoplasma disease ; Symptomatology and

QEmistion of viral diseases; Potato virns X & ¥, Tomato ring

S0, bunchy top of banana: virsids and impartant virold diseases

RYtoplasme General fccount; Sesame phyliody, Spike discase of

TR |

Unit-1v

Nematology : Brief history, classification aad Wedtification of

I pathogenic nematodés. Marphology ani anktomy of nematodes

8oy uged in Nematology,

Mnntrol of plant parasitic nomatodes. Nematode Dizease

e diznaze of whear-# barley, ear cockle of wheat, roor-knot

e |

all

G»/%




Faper Xi (b): SEED SCIENCE & TE( HNOLOGY

Uit 1
History ol seed iesting and |w Impofance o dEriIculiture, aims of seed ed- definitio
ana s ¥ pes .“:simlln-l!: ol seedy purily annlvsis (phvsical myed EEnelicai), serd moisiure contmat
Rorminalion tes remd et of viability and evaluation, sediing evalustion v Irous methods nf

sect! separation, . lEaning dryirig and Seed processing plant and [ix process
Unit T1
Gross architecture of seed siructhure -Jl'.rm*u:—'.;nrr'uta, identification and struetiire ol seeds of
important crop plants with specisl reference 1o Rajasthan (wheat, pearl millet, mustard, grisem,
pea) and Tdentification of designated objectionab)e wy « it seed leve). Physiology of seed
. Eermination, sesd snd seedling vigour.
. Unit T
Pringiples of seed production, seed production in sell and cross pollinated crops; hybrid seed
production. Production of foundation and cerified seeds; synthetic seed, terminator seed
techinology, Sced storage methods, principles for safe seed storage, ffects of storage,
MYCOLOXIns- major groups, detection and detoxification, Deterioration of sceds in storage by
miur@mgnni_ms, thsects and rodents; control af seed delerioration.
Unit IV
Seed certification standurds and quamntine regulations. Intemational cooperation, International
Seed Testing Association - Rules and recommendations, Certificates, other ssad certificates;
Indian Seeds Act and recent amendments, National and Regional Seed Corporations of India -
their organisation, aims and functions. National and International Co-gperation in Seed
. Paliml_ugy, Sanitary and phytosanitary (SPS) agreements of WTO.,

Y Listor suggested Practical exercises:

I Struclire of seeds of some crep plants (wheat, peart millet, m ustard, gram, and pea).

ol

Preparation of inventory of designated objectionale s et seed level and
identification,

2. Identification of seed coar cracking.

4. Swdy of physical purily of seed sample.
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I seoe BEnmnaton, seedling abnormn! v anel seedlineg

0, Marmination of moisiure conlent of scods

I'Z test for seed vi ity

& "'.::"-[t_"n Of ENZyines in ¢ rop seods

Prepamtion of « nthetic seeds,

0. Localization of SLarch, protein, itpids; lannine, pheneole N Hgnin in seed seeti

'L Isolotion and identification ol stornge fungi

12, Preparation of phyiosanitary certificale etc. of seed (ol

Sugpested Readin 25

. Agarwal, VK. and sinelair, 1B, (1987} Principles of seed-pathology; 11 edition CRC Lewis

8 P

ublishers, Bocs Raton, New York, London.

Agrawnl, R.L. 1980. Seed Technology. Oxford and 1BH Publishing Co. Pyt Lid,

New Delhj,

Anonymous {1985, 2014). Internationa! rules for seed testing. Intemational Seed

Testing Association = (ISTA). Itpfwwew seediest.or enfhbme him|:
iwww. sesdtest. ore/enin ional-rules- content—-1-- 1083 himl

Bewley, J.D. and Black, M. 1981, Physiology and Biochemistry of Seeds in

Relation 10 Germination. Volume 1 & 11, Springer-Verlag, Berlin, Heidelberg,

New Yark,

Copeland, L.0, 1976, Principles of Seed Sci. and Technology Minnesota, USA.

Khare, 1. and Bhale, M.S. (2014}, Sesd Technology. Stientific PuT:rIi shers (India), -

Todhpur, Revised 2" g

Kulkarni, G N, 2002. Principles of Seed Technology, Kalvani Publishers, New

Delhi.

I!aergnﬁ rely, P. 1986. Seed- A horse of hunger or a source of life, Revised print of

Danish Government Institute of Seed Pathology for Developing Counries,
Hellerup, Denmark.

Winton, A, L. and Winton, K. B. (1932 1239} The structure ard composition of
foods. Vol 1 and 1] lohn Wiley and Sons. lite., New York '

a5 O
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Paper XII (b): SEED BCIENCE & TECHNOLOGY =11
Unit |

introduction and importance of Sead Pathology in modern sgriculture. History of Seed
L I o 1 {

Pathology. Various methods for lesung seed borne fungi, bactoria and viruses (Dry seed
examination, sced washing test, incubation methods, cultural, blochemical, semlogical. nuele

acid based methods)
Unir 11

Mechanism of seed infestion and its types, environmeni intfluencing seed infection,
Infected/contaminated part of seed morphology and anatomy of seeds in relation 10 invasiaon,
location of inoculum of the pathogen in seed- sced cost and pericarp, endosperm and perisperm
nnd embryo.

Seed-bome diseases of some impartant crops with particuias refmiive 10 the state of Rajasthan
and Indis Typical case of infestion by: fungi (wheat- smuts and bunts, Sesame-charcosl rol;
bacteria (Brassicas- black rot, cluster bean- bacterial blight); viruses (tomato mosaic virus, pes

seed bome i:ﬂi:lr-lh‘T virus,) and nematodes (wheat- ear cockle, rice- white tpd.
Unit 171

Secd-borne noculum, inoculum density and assessment of seed borne inoculum in relation to
plant Infection, epiphytaties dus to seed borne inoculum, disease forecast based on Infected seed
samples, (olerance limits of seed bornie pathogens.

,
Transmission of seed borne disease: Systemic and non- sysiemic seed transmission, types of

disease transmission, mode of establishment and course of disease from seed {0 seediing and

plant, factors affecting seed transrnission. e
- LY
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Unit 1%

Management of sced-barne disease, principles of control, seed treatments (physical, chemicn

and biological), mechanism of action of seed treatments major seed treatments for important

seed borne pathogens and their methods of application

List of suggested Practical exercises:

b

L]
g
5

0,

T.
8.
7.

Dry seed examination of seed Jots

2. lsolation and identification of seed-bome mycoflom by standard blotter method
Preparation of culture media (PDA and NA).

Plating seeds on PDA/NA for identification of seed borme fungi and bacteria
Other methods of plating e.g. deep freezing; 2,4D- blotter method,

Water agar lest tube seedling symptom test

Study of any seed barne nematode disease.

Detection of bacterial and viral pathogens in seeds.

LOPAT tests for detection of seed- bormne bacteria,

10. Nucleic acid based detection of seed bome pathogens.

11, Histopathology of infected seed samples.

12. Physical control of seed-bome pathogens,

13. Antibiotic/fungicidal assay against seed-bomne pathogens

14. Biological contral of seed bome pathogens. .

15. Field visits: Crop fields, FCI, NSC, Seed testing Labs., quarantine station (c.2 NBPGR)

clc.
Suggesied Readings:

|. Agarwal, P. C., Mortensen, C, N, and Mathur, S. B. {(1989). Seed-bome diseases
and seed health testing of rice. Technical Bull. No.3, Danish Eavemnment institule
of seed Pathology for Developing Countries (DGISP), Copenhagen and CAB
Intemational Mycological institute, (CMI) UK.

2, Apgarwal, V.K. 2006. Sced Health. International Book Distributing Company.
Charbagh, Lucknow, India.

3. Agarwal, V.K. and Sinclair, J.B. (1987).Principles of Seed-pathology, 1T edition

e CRC Lewis Publishers, Boca Raton, New York, London.

4. Agrawal, L. 1980, Seed Technalogy. Oxford and IBH Publishing Co. Pvt. Ltd.
New Delhi.

e

Agrios, G.N. 2005. Plant Pathology. Academic P;css, London., New York
- x
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Anonymous { %% Uia) Intemational rules for aecd testing. Imernational St
lesting Associatio (I5TA) ke ww.geediest. ora/ethome hitml:
it Wiy Seedi e ocp/en miernationnl-rules- ainent--- 1 -- 108 3. himl
o ChiMon, A. 1958, Imroduction o the Bactarin McGiraw Hill Book Co., New

York

8. Khare, D and Bhale. M.5. (2014). Seed Technology. Scientific Publishers (India),
Jodhpur. Revised 2 Ed

Y. Mlandahar, C.L. 1978, Introduction to plant viruses. S, Chand & Co. | tik., Delhi

Mathur, S.B. and Cunfer. B.M. 1993 Seed-bome diseases and Seod healih

i
Testing of Wheat. Danish Government Institute of Seed Pathology.for Developing
Countties, Helletup, Denmark

. Neergaard, P. (1977}, Seed Pathulogy. Viol. | & 11. The Mac Miltan Press .44,
London,

12, Rangaswamy, G. & Mahadevan, A. 1999, Diseases of crop plants in India (4th
edition). Prentice Hill of India, Pvt, New Delhi.

I3. Richardson, M. 1. (1990). An annotated list of sced borme diseares 4™ adn, Proc.
Int Seed Test Assoc. Zurich, Switzerland,

14. Schaad, N. W. (1980). Laboratory guide for identification of plant pathogenic
bacteria (edt.). Bacterinlogy Commiltee of American Phytopathological Society,
5t. Paul, Minnesota.

15. Schaad, N. W. (1988). Laborstory guide for identification of plant pathogenic
bacteria (2 eds.). APS Press (The American Phyopathological Society), St
Paul, Minnesota,

I6. Singh, D. and Mathur, 5. B, {2004). Histopathology of seed-bome infections,

CRC Press, Boca Raion, London, New Var, Washington D€ pp 296.
17. Singn, A5, and Manalo, P.L. 1986, Plant Quaraniine and Phytosanitary Barriers

in the Asean. Agean Plam Quarantine Centre and Training Institute, Mals -ia
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. Freshwater Ecosystems ~Classification of Freshwater Habitats,

-

Papoer X1 {C): Ecosystem Ecology

Unin 1

Lrassland Ecosystems Chiaracteristics of grasslands stiratification, grasslands and grazing,

grasslands and drought, grassland and animal life, Grassiands types with special reference 1o

Prairie and Savannah, Indian grusslands

Forest Ecosystems - stratification of the lorest, Forest types -Boreal, Temperate and Tt

loresis, Forest animal life

Unit 17

Lentic: Lakes & Ponds:
Temperature and Oxygen stratification, Zonation based on light penetration. Flora and fauna,
Productivity classes of lakes, Marshes and Swamps, Bogs,

Lotic: Springs, Streams and Rivers,

-

Marine and Estuarine Ecosystems - Characteristics of marine environment: Salinity,
Temperature and pressure, Zonation and Stratification, Tides, Estuarine ecosystem: Types of
Estuaries, Flora and fauna, Estuarine productivity, Coral reef ecosystem, Mangrove ecosystem

Unit 711

. Urban Ecosystem -Urban environment and Climatic conditions, additional physical complexes
(modified surfaces including parking lots, roofs, and landscaping, buildings, transportation
_ networks, infrastructure and public amenities), flora and fauna (human beings as largest macro

| Consumer), Implications of urbanization: problems of air pollutants, drinking water supply,
floods, waste _g[ﬁpml. y

Rural ccosystems: Rural environment and climate, physical complexes (fields, agricultural
implements and machines), Flora and fauna, Problems of discharge of chemica) fertilizers,
pesticides and drinking water. Management of waste, Pringiple; Sm:#u Forestry,

l WL O
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Unijr IV

Desert Ecosystem: Desert: Definition classification (hot and zoid), ;Iil_'-'--ﬂ'.-'='-'_r‘-:_'.- desert
features, flora, fauna and waler, formalion topography, distribution and characte 1sties of waorld
deserts, Thar desert: Sand  dunes Ypes, ongin and morphology of sand o mes;
Vegetation types and plant commumities, biological production, conservation of Mora and (nuna
wild life, Succession in vegetation ol western Rajasthan and coastnl sand dunes, econamie
importance of desert plants {(general cconomic plants, medicinal, famine food plants and eraops);
Suline Arid zones: Saline tracts of Rajasthan and plants of saline arid zones {Halophytes),
Econonic and social considerations in the management of salt affocted soils, afforestation in salt
affected soils, Importance of halophytes

Suggeted Readings

[ P L. Jaiswal, A M. Wadhwani and N.N. Chhabra (Eds.). 1983, Desertification and its
Control. ICAR, New Delhi.

2 Smith, R.L, 1996. Ecology and Field Biology, Harper Collins, New York.

3. Subrahmanyam, N.S. and A.V.S.S. Sambamurty 2000. Ecology. Narosa Publishing
House, New Dethi.

4. G. M. Masters and W, P, Ela. 2008. Introduction to environmental enginesring and
seiences. PHI Learning Private Limited, New Delhi.

5. W. P. Qunningham and M. A, Cunningham. 2003. Principles of Environmental Science:
[nquiry end Applications, Tata Megraw-Hill Publishing Company Limited, New Delhi

Fa
'..S’rlgga.ﬁa&f Laboratory Exercises
A I. Find out stomatal index of Xerophytes (Nerium, Calotropis, Zizyphus,) growing in your
Insality.
2. Study of trichomes of xerophyles (Zizyphus, Lantana, Calotropis, Aerua) growing in your
locality,

3, Study spread of root system of a perennial species in the soil
4. Study ecological adaptations of halophytes in your nearhy arga.







Faper X1 (C): ENVIRONMENT AL BIOLOGY
Unit |

Ailr Pollation: Important Primary (CO, CO2. Oxides of Sulphur & Nitrogen,H2S, Chiorine.
Patticulates, Odour Producing compounds) & Secondary Air Pollutanis {(smog, Acid rain,
Primary Photochemical reaction, Formation of ozone and ptroxyscelyl nitrate in air), Efects of
mr pollutants on Buildings & Monuments, piants, man and animals: Biomonitoring,  Air
pollution control (particulates and gaseous pollutants), Green belt, Ozone depletion, mechanizm

of depletion, control siralegies;
Unit I1

Water Pollution: Eutraphication- Process and Control; Oil Pollution, Thermal Pollution, Heavy
metal Pollution, Treatment, Disposal & Recycling of Wastewaters, dri nking water standards,
Minimum National Standards

Solid & Hazardous waste management & Resource Recovery: Solid wastes, Types,
callection, Shrinking waste streams: 3R (Reduction, Recycle & Reuse), composting, energy
from waste, demanufacturing;  Methods of disposal: Land fill, Open dumps, Exporting waste:
Hazardous waste; Definition, disposal and management

Unit 111

Climate Tssues: Greenhouse gases (CO;, CHy, N0, CFCs: sources, trends and role) and
consequence of greenhouse effeats (COy fertilization, global warming, sea level rige,
Bicdiversify erosion), Carban footprints, Carbon sequestration, Applications of GIS and Remote
Sensing technology in environmental studies, the future of plaget earth,
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Policies, Repulntions & related ixsues Waler (Prevenlion and Ceniltol of Pollution) Act 1974
Air (Prevention and Control of Pollution) Act 198): Environment {Protection) Act 1986, Wild

Life Protection) Act 1972, Forest (Conservation) Act 1980, Hiodiversity Act 2002
UnitIv

Environmental concerns: Environment auditing, Ecological [ootprints, Environment Impact
Assessment, Bioindicator and blomarkers of environmental health: Eavironmental eCoOnomics,
Ecopolities and green policies: Ecolabel, Rain water harvesting, Orans, Indira Gandhi Canal and

its ecological implication, water logging & salinity problems- The management alternatives.
Juggested Readings

Treshow, M. 1985, Air Pollution and Plant Life. Wiley Interscience.

Masan, C.F. 1991. Biology of Freshwater Pollution. Longman.

Hill, M.K. 1997. Understanding Environmental Pollution. Cmnbridg; University Press,

Bri) Gopal, P.S.Pathak and K.G, Saxerna (Eds.). 1998. Ecology Today: An anthology of

Contemporary Ecological Ressarch, International Seientific Publications, New Delhi.

3. P. K. Goel. 1997. Water Pallution: Causes, Effects and Control, New Age intemational
Ltd., Publishers, New Dethi.

6. RK.Trivedy and P.K.Goel. 1998. An Introduction o Air Pollution. Technoscience
Publications, Jaipur

7. LP.Abrol amd V.V. Dhruva Narayann (Editors) 1990, Technologies for Wasteland
Development. ICAR, New Delki,

& G. M. Masters and W. P. Ela. 2008. Introduction 1o Environmental Engineering and
Sciences. PHI Learning Private Limited, New Delhi. ‘

9. W. P. Cunningham and M. A. Cunningham, 2003. Principles of Environmental Science:
Inquiry and Applications. Tata Megraw-Hill Publishing Company Limited, New Delhi

10, S.K. Maiti. 2004. Handbaok of Methods in Environmental Studies Vol. | &2. ABD

Publf'shér. Jaipur.

AW

Suggested Laboratory Exercises (}; 9.
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and Secctn Dhisc polluted and unpollued water

o estimale pH, E(

iransparency o
Bodies

l'o estimate Chemical Oxygen Demeand of poliutod wates sample
T'o estimate Biological Ooeypten Demand of polluted wales sample
I'o estimate inorganic phosphorus content fn water samples collected from polluted and
tmpollited water bodies

To estimate Tolnl hardness, ¢alcivm and magnesium content in wiler samples collected
from polluted and unpolluted waier bodies,

l'o estimate chloride content in water samples collected fiom polluted and unpolluted
water bodies. -

To estimate Total alkalinity in wates samples collected from polluted and unpolluted
water bodies.

To determine diversity indices (Shannon-Wiener, concentration of dominance, species
richness, equitability and B-diversity) for polluted and unpoliuted water bodjes

of plant species. gmﬁrfng in polluted (along "N Marg) and
unpolluted habitat (Botany Department). -

Chiorophyll content
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vapor-A1 {d) : advanced Plant Pl ioltogy
Nee o Bxipioution Mz Muaris 100
out of whicl

Each paperwill have 9 guestions,
Thempt 5 questions including the question N
pultary. The Quastion Na, 1

student has 1o
0.1 which will be cam
: Will carry 20 marks and will ke ol goveest
sharl objestive tyie of Questions seedrun mu!ti,u1é—;'+rma'g.zwﬁﬂm
0 mmimw—-%ypc.—ml-rmrd'tﬂm aird-firti~h

[ i
tha bl 20, Ynt A th
il 2 3 Lt L j .
A (= j - - J_,.I'\ l.ril'l“'l
¥ Teehnigues

end Ernas -
Protelns and l.m.:- mes ol olein Munitrention

BEnien equation and signifleanco of Km value, nagative and positive
goperetivity, enzyme nomenclaiure and EC number,
iems, ncid-base catalysis, covalent catalysis, metal lon catnlygis
fectrosatic carilysis, catalysis through preximity-arieniation effeq
d catalysis through transliion sie bonding. lysozyme s model
Qe e for catulytic mechanism, regulation of enzyme activity; foetl
8B epd allosteric regulation, active sites, coezymes, activalors andl
fols, iscenzymes, ribozymes and abzymes
: Unit-IT
i Nucle tides : Biosynthgsis of ribonucleatides (purines and
gErmidines), Tormation of deoxyribouncleatides, salvage purmes,
gipleatide degradation.
B5oo caming : Water and fat'solible vitaming, biochemical fune- |
0 Of thinmine, riboflavin, nicotinic atid, pantothénic acid, pyridoxin,
tplic acid, vitamin By, ascorbic acid, yitamin A and Vitamin

catalyvtie mechn

R g

; -1 :
_ Secandary Métabolites y |
aumAiing and lignins : Structure arfl syafadls .

Frisecliides {pyreihring and rotenaids) H]?J]Euﬁ}ﬁf]; chemistry

e L2 nins : d.i:trihm:im:: synthesis and funetion, :
& Flavonoids dnd ivnturf‘ﬁiluﬁii'i‘:ig‘ghn_i}‘u : Synthesjs and func-

fic Hallucinogens : Distribitjbn, E‘jmiﬂr‘}' and function. i
g Uhit-1 e .
Alkaloids ¢ Pyrfole, pyrralidite, pyridine, polyagetyl
dingline,. tropane and indole #lkaloids—their digtributiog, sy

I5s and] functioh, )

§. "Saponlng and sapogenins Sterols, steroids, stéroidal alka-
i s—heir di!;‘trihuﬁﬁflt synthesis and function. ’

i Cardiace glycosides : Their distributlan, structure iid fupition,
1 Paper-XIJ (d) : Advanced Plant Physlology-
N euﬁé‘#’%ﬁudg‘g ' ;rf': fas siology-1]

: ] MaxMarks : [00
‘Each paper'tyll haye 9 questions, ouf™8T Wwhidhs Student 1l 1o
empiduestions Inclyding de hotston No.| which whe' -
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aluo-answar-lype—cne-werd agpeand il inthe-blnnkes (vpe ward b
- b i 4 P T
O AT wh do W > Unit-1

spectrophotometry, Pr

" Echemes of Examination

pulsory. The question Mo. 1 will carry 20 marks and will be of sevenad
shoct abjective-type of questions ssch-a-multipleshaiec-typeane

Plant growth regulntors ;| Natural and synthetio, binchemistry
and physiological effects of brassinosteroids, jasmonic acld; salieylle
acid, polyamines, murplmcting and cyanogenic compounds

Signal transduction in plants : Receptors and G-proteins,
phospholipid signalling, role of cyclic nuclentides, calojum-calmodulin
cascade, diversity of protein Kimased and phosphatascs, signal
tranaduction mechanisms: with specinl reference 1o: Gibberellin ins
duced signal transduction, auxin induced signal transduction and
cyinkinin indoced signal transductipn

Unit-11

Stress physiology : Plant responses to biotic and abiotic stresses,
mechanism of biotolc and sbiotlc stress resistance, plant defense
mechanisms against water strass, salinity stress, metal toxicity, freezs
ing and heat stress and oxidative stress, ]

Unit-111 :

Photobiglogy-Photpreceptors, Phytochfome : history, discovary,
physiological properties, interaction between Hormopnes,. and
pliytachrome, role of different phytochromes in plam development
and flowering, mechanism of phytochrome signal transduction. Bhysi-
vlogy of flowering photo-periodism and vernalisation.

Circadisn rhythms in plants-Namre of oscillator, rhythmic
autputs, entrainments (inputs) and adaptive significance.  °

Unit-xv

Tools and Tu:Fniq_pes: : Principles and application of
nciples of chromatography, partition Ehrpmas
tography, thin laver cJ'lrnmnlqtgraph:.f, ion-exchange chmrhh'tqg-%phy,'
gas-liquid chromatography, high performance liguid chromatography,
gel filiration, olectrophoresis, isoslectric focusing, immq]aT jzed ph
wradient, ultra centrifugation (velocity and density geadient), ELISA

and RIA.
Paper-X1 () 1 Advanced Morphology and Morphogenesis-1
Max.Marks : 100

Esch paper will have 9 questions, out of which r student has 10
sitempt 5 questions Including the question, No.l-which will be corm-




SExNalusre M50 Jadaay » 51

Qilsory. The question No.l will carry 20 marks and will be of ssvernt
Bhort ebieolve type of questions sueh-asrdtiple-ahortedypo il
i anTwerdype-eheweniuiypesad-dill-in-be-bindke-ryps, 04
irat o o el g,
Floral anatomy and its role in explaining the marphology of the
filemen and Carpel, Plncentation : Inferiar ovary, Toxenomic signifi
we of floral anatomy. Anstomy of the seed and pericarp and their
Rronamie significance.
Al Unit-IO0
. Anther-Organizational relagionship of anther lissuea;
-:}'f ructure aspect of mirosporggenesis : Pollensporoderm pat-
0. Pollen anaysis, pollen fertility.armd sterility, allergy due to pol

g Pollen pistil interaction, cytomorphelagy of style dnd stigma,
561 pollep vittastructural studies on pollen tebe growth in the
sl clithotropism, fertilization, Viability, stornge and germination

Hns!len, |

Unit-II
_ Emhrr#unﬁ-&mn typed rand. their- m:ufgrqlamnnshnps
lipatiuctural ampeots of mﬁ:}wﬂnwpﬂm Erdasperm—In-
felutionship of the major types of endosperms,iidlngy end role.
mbryo development, Embey-Migjor types, siibiyaperinilaws;
- son of Soueges and Johansen's systom; physlolopicsd factars
: lling growth and differentibition of embryvo,
o UnindV
pomixis—genogenesis, sndrogenests, sgri-horticultural impor-
Embiryglogical foatures of the following families - Santalaceas,
mua. ‘Podostemliceae, Cubmrhiprosns, S¢roph uIznar.E.un
intede, Orobanchacene, Lentibalariadese. -
; CXAT (e):> Advanced Morphelogy-antd’ Mﬂphugnuu]s-ﬂ
Bfliemes of Examination - Mo Marks : 100,
Ead‘u paper willhave Suquestionsxguessf wisiph 5-student has o
Rt & qubdtionks including the question Nab whish will be.conr
¢ 'Fhuqnamm Na:l will carey 20 marks arid will be of caveral
uhjnam type of questions WMMW

"-," M; i th “ﬂli[
§. Development and morphdgenesis-shoot apex tho apical cel!
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meristem, the subcelluar and brochemical struciure of the meristem
The mechanism of prmordiom mitistion ransition to Aedening,
growih snd formation of organs. Experimental waork on apical
metistem, merisem culture and'virus free plant, hiztochemion! sud
res on apical menklEms

Unit-11

The phenomenon efmorphogenesis-carrelation, polarity, sym
metry, differentistion, regeneration.

Morphogenetic factors : Physical, imechanical, chemical and
genetic factors. molecular basis of morphogenesis in plants with
special reference to work done in Arabidopsis.

“Unit-1II

Somatic embryogenesissurvey of somatic embiryogonesis in
angiosperms, direct somatic embryogenesis and ombryogenesis from
callus and protoplasts, cytology, physiology snd gehesis of somatic
embryogenesis nutritional factars, hormonal factors and embryd res!
gue in wide hybridization,

Micropropsgation advances and synthetic sebds, '

Cel| plating techniqus end isclation of misant cell lines,
guxoirophic mutants.

Mechanism involved in cell culture mutants.

Susp:nsmn culture and growth studies.

Unit-IV

Microtechniques for plant cultures. Fixation (FAA and
glutaraldehyde) and embedding in paraffin and GMA, equipment end
histological procedures, *Transmission and scanning electron
microscopy for plent protoplasts and cultured cells and tissues.
Endosperm and ovary eulture, comtrol of fertilizatien; :xpez:imnn{al v

3! work on embryolepy afripamsﬂm plants. Rele of plent tissue cedture

: in trap Improvement.

g Paper-KI () : Biosystematics of Mguispermskl
Schemes of Examination ; MagMarks o100

Each paper will have 9-questions, out of which a studesit has4o
attempt 5 questioms including the.question .1 which-will be com-’
pulsary. The question No.} will camy 20 marks and :w"II be of savesat
hhﬂﬁ wh_;uﬂ%typ: of quua‘tmns ]
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Unjtrl
ponenis and p rr“u:q"uc"— oft r-:-mr-:rg_:, Alpha ant 1 Omega
inxondhy, documeniation] scoph, ',‘wﬂnlf'u:nn" and relationsh iip of
experimontal and orthodox taxonomy
| ol fimeon.
Linke-I1
| Botanical gardens and Arbareta, Information from plant geagrs
phy, Indisn plant geographics] regions, Role of Herbarin in taxonomy.
Taxonomie literature, Taxonomic resource information (Datgngsaly-
sis coding of chamcters, sintistics),
| Principles, rules, rank of plant nomesclatigs, (G N—Rrinciples
(| and imporiant rules, type method, Pringiple. of pampily.angd its Ymi-
tation, Mame of hybrids and eultivars, Cangeghpf Biocode.
| Ui TR
Biosystamatics Procedures: : Steps of biosystematic studies,
Biosystematic categories—Palynology, Cytology, Embryology,
Arintemy snd HistocHemistry,
i Unit-IV
f Numerical faxonomy : Pringiples, Samm dlngnnsil Concepts,
| Phytochemistry Gpmmnni taxgnomic units (OTU), Data process-
ing-and taxonomis, smd.lu. Taxongetric. methods for study of Popu-
Iation variation nnd similarity—Coding, G luster nnu]gm. cladistics.
Paper-XI1 () : Biosystematics.,of Angiogperms;1l.
Schemes of Examination axMarks :
Each paper. will have 9 questions, out of which.a student hus to
attempt 5 questions including (he question Mo.1 which will be com-
pulsory. The question No, 1 will sarry 20 marks and will be of seseral:

short oljedtive- type of questions sueh-as-multipla cheicetypeone
MMWGMWM-A%“
S ined T op A0 -

Unit-1
Experimenta! taxenomy-8cape. and Significancs, Exp-bﬁmnn*

tal categorics. Redationship in experimental and pythodox maxpnomy,
Synthetie theory of evalution.

Unit-T1
1 “Concept of ‘specics, speciation, ipecies classification, Concept
af :rlumntus-—-mnjg,rlln versus synthetic cheracter, qualitative versus -
quantitative characters, good and bad characters, Tagonamic charac-

L g

L Evolutionary taxonomic ¢las-




5 |
tor—Characte: weighing. Chanscters variation, its rols in speziation
ud lse]ution

Unle-ITT
Caneept of population, jis significance, pattern of phenetic vari
abiility, Goographical varizbility, Transplant rxperiments. Genntype—
environmental interaction, Plasticity, Varistion—cause of varigtion
in populstion, Range of tolerance snd phenotysic plasticity,
Emt}'pu-—nﬁgin and differentintion, Taxonomic significance of
scotypes,
Unit.IV
Experimental taxonomy and hybridizstion, Role of hybridiza-

tlan in ovolution, Stabilization of hybrids and smphidiploidy, |

introgredsion and ségregation,

Method of snalysis of hybrid camplex, Introgrossive hybridize- |

tion, Texonomic trestment of hybeid complex. Breeding barriers,
epistasis plejotropy. Biochemicsl systematics—method and peinci-
ples. Systematic markers, chemotaxonmy.

Sugpasted Readingr:

L Lawrence, Ci, Il M. 195]. Taxonomy of Vasculsr Plants.
MacMillan, New York

2. Davis, PM, aod Heywood, V.H 1961, Principles of Angiosperm
Taxonomy, Ofiver and Boyd, Landon,

3. Hoywood, VH. and Moore, D, H, 1984, Current Concepts in
Blant Taxonomy, Academic Press, Landon. '

4. Radrord, A1 1986. Plant Pundumentals of Plant Systematics,

' and Row, New York. g

5. Biace, C.A. 1989, Plant Taxonomy snd Biosystematics, Edward
Arme Lendon,

6. - Waodland, D.W, 1991, Contemporary Plant Systematics, Prantice
Hall New-Jerzey, : -

7. Nerdenstam, B, LT-Gazly, G. and Kagsar, M., 2000, Plant
Bystematies for 2151 Century, Pofland Press Ttd, London.

8 Mulk, VIN. 1984, Taxonomy of Anglosperms, Tata McGraw Hill,,
MHew Dﬂihi.

9. Singh, G. 1999, Plant Systeinatics : Theory and Practice, O
ford & 1BH Pvi. Ltd,, Maw Dejhi,

- 10. ‘Sivarsjan, V.V. 1991, [Reprinted 2001] Principles of Plant Tax-

onomy. Oxford & IBH Publishing Co. Pui. Lk, New Delhl,
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Paper-Al () 1 Biotechnology-i
Reheme of Examination Max.Marka : 100
Each paper will have § question hich a student has t
alitempt 5 questions including the qu which v he
pitinory. The gquestion Mo, | will éiery 20 marks and will be of severs
Ehort objective type of questiont steh ne multiple choice type, tne
line mnswer typa, one word type and fill in the blanks tpe

Unit-[

The concept of totipotency and histary of development of plant
tzzue culturs from Haberlandt to the present development of diffe:
ent FTC medin and their nuizltional components

Plant flssue culture laboratory—facilitics, operation and man-
agemend, media preparation md handling Sterile schiiques

Unit-TI

Fathways of plant regeneration—ptoliferation of suxillary
buds, adventitious shoot bud profifemtion, organcgenesis and so-
matic embryogenesis from cellus and suspension cultures,

Somatic embryogenesis—Survey of somatic embryogenesis in
Engiospermy. Zygotic versus somatic embryogenesis In monoeots and
dicots. Conifer somatic embryogenesis

Unit.I1
Pollen embryogenesis—Discovery of aniher culture, survey of

' anther and pollen culture in dicots and monoeots pathways of polien

embryogenesis. eytology and of pollen embryogencsis, stages of pollen
develapment. Haploids for breeding and selection of mutants.
Iselation and eulture of protoplasts of grasses review of work
done with-special referencte to rfee, whest and muize.
~  Propagation of oramental plants by tissue culture. Applicaticn
of fiesue colture in foresiry,
Microrpropagation advences and synthetics geeds, use of ELISA
methods o certify pathogen free plants, #
- Uni-TV
Quantification of tissue culture procedures :fresh and dry
welight culture density by cel] count, packed cell volume mitotic
Microtechniques for plant culfures-fixation (FAA and
glutaraldehyde) and embedding in paraffin and GMA, squipment and
histological procedures. Transmission snd scanning electror
microsapy for plant protoplasts, colls and tissues
Staining procedures for chromosome atalysls.
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Paper-X11 (g) : Biotechnology-TI
Stheme of Examinatioy Max.Marka « 100
Esch paper will have 9 queations, owt of which & student has to
itlempt 5 questions Ineluding the 'question No.| which will b= dom-
pulsery. The question Mo.l will enrry 20 marks apd will be of several
thori-chjective type of questions such as multiple choice type, one
line dnswer type, one word type and £l in the blanks type.
Usit-J
Transgenile plants—ihe comcept and histery of developemants
of tansgenesis in plants
Agrobacrerim—aedlated tratssformation
Unit-n1
Direct DNA transfer futo intact plants cells—microprojectile,
bombardment and eliemical uptake of DNA by plant protoplasts.
* " Tools for genetie transformation—Transformation vectors,
piomaoters, terminalors and markers and reporter gencs, -
Unit-IN
Regulation of heterologous gene expression—factors affect.
ing gene fon, introns, plants transcriptionial factors, gene i
lencing, antisenys RNA,
genic approsehes (0 erop Improvement—protection
Against biotic (virus, fungi, bacteria, nematode, Insect, weed) and
abjotic stress (salinity, drought, cold. metals), Nutritiogal quafity
improvement-golden rice and other developments, Extension of flower
life, pigmentation and fragrance, ‘
i Unit-Tv !
Manufacture of valuable products—ant|gens, mtibodies, ed-
ible vaccines, enzymes, preteins,
- Benefits and risks of producing trausgenic plants—IPR and
regulatory requirements, feld testing and reguletions to release
fransgenic plnts in India. . ]

Skeleton Paper .
M.Sc. (Final) Special Paper Adv. Plant Pathology
Practical Examination 5
Time : 4 houry ) " M.M. 100
QNo. - Questions e Marks
- SEliens allotted
I {2) Study the diseased plant matenal 'A -

provided; make histopathological investigart-




Srifadres ; ALEr Rotany » 57

Diraw labelled drawing and tdeatify the pathogen
giving reasony, 1)
(b} Study and identify the mycoflom from the gives
’ materninl
- Give sultable drawings make o wuitabie preparstion so

. ssto study the given material ‘'C' Idantify giving ressons. 10
N Study the external morphology, histopathology and
developmont sispey of glven material ‘D", Draw labelled

di Identify the causa) organism. 10
4, M yoor microseope with the halp of micromelers

end measure spores snd determine the mean size. 10
* From given plant material isolate vinus free plantlel

through spical meristem culture. Bricfly describe the

fne ;
6. the given bacterial sampls and ideatiy 1t az gram

h@w&: Wite it briel the procedure adopted 10
s va-Vooe. "

_— I

‘ Sheleton Paper
M.5e (Final) Special Paper-Seed
Technology and Seed Pathology
: Practical Examination
Time : 4 hours MM. : 100
QNo. Questions | - Marks
allotied
b Study the morphelogical and anaomical (ostures
of given seeds, 20
Z. Study the secd-bome mycofiora of given seed sample 25
3. Deierming the location of pathogen ot
components of given symptomatic seads. 10
or
Estimate the spore joad in given seed sample.
1 Examline the viability of su;%m, in
or

Study the tranmission of pathogen in in.i'mtud eeedline




L7

Examine the seed disorder in given seed lot

of
Examine the seed sample for phynical punty
Spots 1-3 in
Viva. voce ~10
]‘. Pmctical Record L

Skeleton Paper

M.Sc. (Final) Proctical Fxnminntion
SPECIAL PAPER : ADVANCE ECOLOGY

. Time < 4 hours MM. : 100
l. Detetmine arganic matter content of the given soil sample by
L Walkely & Bleck method. 25
o
Determine the dissclved Oy in & given water body by Winkler
iodometric method.
2.  Prepare the glycerin mount of the given plant materials explain-
ing their anatomical adaptations in relation to habitat. 25
or
Study the various types of trichomes and their rolling mecha-
nism to withstand during drought of given plant material.
3. Determine the total hardness of the given water sample. 10
4. Determine pH of the given soil sample by pH meter, 05
m' .
Determine the conductivity of the given soil sample :
5. Commeat upon the spots (1-5) 10
6. Proctical Record I5
7. Viva-Voce 0
. Skeleton Paper
. MLSe. (Final) Adv, Plant Physiology P
i Practical Examination
Timse | 4 hours ! M.M. : 180
b ‘4Nt QN Questions Marks
e ' allotted
T - 1. (a). Perform (he physiological excroise given (o you
¢ i and write the ohjsol, materials and m:thqu,qj !
o . g/ oo,
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Syltabes : M.5e. Beiwm)

theory, observations results and PICCAUtion
| (b} Write the detalls of U principle involved in
the given exerclse

| d () Perform the physiofoglcal exercise given 1o YL
|| aid write the object, materlals and methody
| theory, observations, resulte and precautions 15

(b) TPerform test(s) for s=eondary metabolites) in
| e the Eiwn material

3 Comment upon Spots | & 2 - 5 '
1 Practical Record 1D
3. Viva-Voce 15

Skeleton Paper
M.Sc. (Final) Special Paper Herbartum and Adv. Tazonomy
Practical Examination

Time : 4 hours MM, : 100 .

Q.No, Questions Marks
' allotied

| ' Make a study of epidermal system of the material
A, B and C from & taxonomic point of view and
assign thess to their respoctive types ghving reason
(any one). 8
ar
- Study the sced-coat anmomy of material A8 and C
by means of sections, Give labeljed diagrams 1o bring
out the features of systematic significance.
2, Male Palynological study of One of the tpecimens

A, B and C. Draw labelled sketches and give the

N.EC. formula, 2 b 10

3 Study the anatemy of one of the matecials AB gl C
and mention characters of syslematic importonce. 10
ar

Study the floral #natomy by means of serial TS, of
One of the materials A5 and C, Make & label]ed sketch.
4, Write a {axonomic deseription of any one of Ihe twigs,
» B and C on the Fiora Indian pattern, Key out thege to
the level you can, 20
- -
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With the help of sultable preparstion maks detailed

mirphological srudies ef chromosomes in the Elver
matesinl D,
i Frepare a synonymy on the basis of herbarlum shesis

studied. Find out the buslooym end mention the eamees

_hnme with reasons, . 07
7 Comment upts the spos 1-6 12
B. Viva-Voce 10
g Recard and Sessional Wark 17
Skelelon Paper
M.8ec. {Final) Pructical Examination
Speclal Paper:- Adw, Morpholopy of Angiosperms & L
Morphogemnesis,
Time : 4 hours MM. : |00

I Cut serial matsverse scctions of the wax embedded mnterisl
provided and submit two well propared slides. Write the proce-
dure follawed briefly. _ 13

2. Study the seed Coat and snatomy of the sead provided. Tdentify the
sted and classify it sccording to Carnecs/Martin's system. 20

3. Make an acetolysed preparation of the pollen graing fram the
material and deseribe the pollen morphology and identify the
pelién types, ¥!

4. - DMssect out snd mount ot least twio stages of the epdusporm/
embtyo fram the material provided, make suitable mounts and

Iabelled disgrams. ' 10
3. Gount the calls in the given suspension culture using hatmocy

o metsc, ' : 10

) F

Plate the cells fram the sixpension culture using cell plating

technigue, '

or

Demonstrate the inoculation of the anfhers explant on the eul-
ture medium, =

6. Comment upon spots 1 to § S
7. Viva-Voco i}
B. Practical Recand )




-

—

|
Srillabree M S Boteay + )

M.Sc. (Fiaal) Papers VII, VI, IX & X
Prucllcal Exnmination

FIRST DAY (4 HRS.)
¥il-Plant Dovelopment & Reproduction
IX-Plant Resources Utilisstion and Conservation
I (a) Make suitable preparation of the given material Diaw
labelled disgram, =nd study the anstomical festurs with
special reference to its vaseular structure, Discuss polnts of
special inferest, 18
(b) With the help of suitabie preparation study the floral/
seedcoatiepidermal/micro-spomngium wall structure of the
material provided, Draw labelled disgram and comment
upon it festures, 16
2 () Tdentify any two.... materials from the given samples. Give
economic itportance with special reference to origin, cul-

tivation, part used and processing, if any. 16
() Mark the highest yield producing areas in the map pro-
' *vided W you, 15
3. Spiots 144 12
M.Sc. (Final) Papers VII, VIII, IX & X
Practica! Examiaativn
Time : 4 hours MM. : 200

Second Day (4 Hrs.)
X- Plant Ezology. - ¥

XI- Biotechnology and Genetic Engineering of Plants & Microbes,

4=} Caleulate the frequency/Density/Specios Caver of tie plant spe-

cies in the plot allotted to you by Quadrat method snd compare

- your resolts with Raunkler frequency diagram, 16
(b) Toinvestigate the water content/zir content/soil particles in given

soil sample, ' ;

or
Inverstigate the pl¥ichloride contentoxygen content-of water
sampie given to you. .16
5 (a) Perform biotechnologieal exercise given fo you,- 16
(b) Write detsils for the exzreise given to you. 15
6 Spotts ltod : 12
7. Records/SsssionaleProjecyHerbarium . 30
7. VivaVote, . o 20
By L
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