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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

FIRST SEMESTER
. BARER - !
GENERAL MICROBIGLOBY AND BACTERIOLOGY
Tota) Marks: 100
Internal assessment Marks: 20
Ternn end Exam Marks: 80
NI
Introductien, Histary. ar;d Sqope of. Mlcroblqlggy.\ Ml,t_:_rqqrgamsm the;r qeneral
characteristics and compos:ﬂon af mmrob}al wc:rltl and mu;mblat evalunon m-::ludmg the
crsgm of life. Scope ‘of Mtcmb:o]mgy, Caﬂ‘lrlbutlons of emment qment:sts (Anmny Von
I'Leeuwenhaek Edwaid Jenner, = coL T e ST
Louis Pasture, A. Fleming, Robert Koch). e . (Teachmg 20
Hrs.) |

UNIT: li : :
‘Bietetial Taxanomy: " Hae Blis; Witk g aril: %ﬁWﬁESEﬁ cﬂncepts of Baétarial
classrf cation.” Modern: tx‘enq{a,m the: Q{a&g‘iﬁ{@gan rof mlqi:dlqm[ world: Introdugtion to the
_ Bergey’s Manuaj Qf Date;mu]aity,e %ﬁﬁi Sgstqﬂmahc Glars,sﬁ" c%hmn qf Baeterla Géneral
Shiiracters df rriajor

groups of Eubactesa & Archaebacteria, o (Teachifig:20 Hrs.)
UNET: i . o
: '.:Eafitﬁflﬁlfmﬁl‘ﬁhﬁ"? DiiaT i ATG ',;,_,;.Ltﬁ,r!gﬂ,qlmrﬁlmiﬂﬂfe L.-

2 ldicion, of Sapsils, figeta.

ﬁrnhnae hesaacins. RIG RCalan ?ﬁ’)ﬁv’-ifﬁ}’t}?mie- ""ﬁﬁ%ﬁaaphate

graities, -oil didtilats: a?%ﬁarjhmn gnamnl‘éaﬁ} Eﬁdi:é"pdea - mt:ture E[B\‘fempmem and

germination. - _ R .
(Tp@chmg 20 Hrs.) ’ '

f@rm te, cali W’q

' 'UNIT W

: g iRk b N i LU SRS R R S P
média - enmplax synlhehc ntf'a] Ahd’ seleitive. adia andk' relevaht bactenal

characteristics. ‘aHiatia gt béf&éﬁh‘ s aBrgpid 80 Snasidhit; Batch; tantinliglé and
synchronnus culture. Bacterial growth — growth kinetics, growth-curve,. measurernent of
growth and environmental factors affecting growth,

.Ba;gqnal Nuyt,tiaﬂ EJ;id Gggt v%:gnh%utgtg@!fg%d B ﬂﬁfﬂﬁf requtrements gromdh

(reaeh'in'g 20 Hrs.)

TE)(TBGOKS e A e

1. AL Salle Fundamental F'nnc;lpies of Bactenelogy (Latest Edn)
Brack, T. D..:Madigan M. . Biology: Qf%ﬂlcronrgamSms F'rentlce Hall Int. Inc.
(Latest Edn. )

3. Pelczar;M.J:, Chari £..C: S. Kreig, NeR; Mrcrablalogyi Mc Graw HII (Latest Edn.).
Any othnr books recom manded by, clasa leachers. _
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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

FIRST.SEMESTER
BAPER - 1
(VJRE}LGGY)
. Totat Marks: 100
Internal assessment Marks; 20
R il e T R o LTerm end-Exam—Mams: 80.

UNIT: § -
Biscovery, taxonamy and structure c:f "-FII’LISE.!S 4GenaralH nropﬂmes -:'Jf '

-

envempes and thenr cc:-mposmon ‘u'zra! gename thélt mfles and {rur:&ml:e* mralflrejated

- dgkHtsAircids, virons and Drions, St TR et h

ESFHIT EI

. ':‘., ;___:‘% ﬁ.i.eem.lwwh

(Teanhmg 2& Hrs )
';'{'f""‘f-

H'VL'-

i ﬁ“‘iﬁé‘é‘s- _Neﬁﬁ}'ﬂﬁddtum andfmaéaff@a"‘ﬁn*eg

o A_A.ni. I:h."
R R

o ! "l e
umcfn'la Ghjr&cgﬁmx
F’haryngocumunctwal fewer.

UNITL Iy ";. ..l'-\ : .
Eantertaj Vnru‘ses C!assiﬁcahon marﬁhomgy é,&h‘ti uii%ia_’-_* st

i Cvanaphages genem!

| acoounlof M3, T3, Ta and Lambda P © 70~ 55 o i irs )
Text Books:- _ o _
R 1. Medical Vlroiogy~ by Morag C and T:mbury M. C; X“‘ Edt Churchlﬂ megstc-ne '
London.

2. fritroduction o Medarn Vrology by ’Dlmrnock and F’rimrose {’l 994} N Edt E-Iackwell
Scientific Publications, Qxford.
3. Furictionial of Plant Virology- by Mathaws, R. E. (1992), Academic preas San Diego.

Any other books recommended by ciiss tedchers.

www.snpv.ac.in



ITEE AEgHN Ucs favaiadrad, 31§ IANAT, AMSIN 318, G

SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY
FIRST SEMESTER
PAPER -1
(PHYCOLOGY MYCOLQGY AND PRDTD—ZOOLDGY]

Total Marks: 100
Internal assessment Marks: 20
- Term end Exarmn Marks: 80 -

-

BTN SaAbte ey

LINLT: I -
Fundamentals of Phycotagy: Genefal Eont;em of Phycology, thallus organization of
micrn- algge,
Geperal account of Cyanobacteria; Dmoflagellateae Euglenoids and Diatoms, Algal
blooms.
Economic mpodance of afgae as a food, b|0~ferhlizer Rn[e of (‘yanobacterfa in sm!
fem!!ty L SR

(Tea‘chmg 1& hrs.)
UNJT II - S N |
General concept.of Mycology: Baslp qlasmﬁsalldn s ﬁeilular organlzatmfn nfu‘fungl
General features; strudtire, nutritidn, r,epmﬁucneﬂ He“temthalhgm and Parg-gexuality.
Sex, hcxrmﬂﬁes in fungi, physiological specialization, phylogeny of fuhg} Generataccount
and importance of lichen. Ali features, taxonomic: status and evolutlonary smnlﬁcance
SCONBITEC |mpnnance of imparant genera - Mucor, Sacc:hdmmyces N&Efﬂ}spﬂm
- Ag:a’mzus HEHS IR, AJtemarfa r@ﬂ;&(ﬁgﬁﬁ"‘é}jﬁ“*‘“ R 'vv <& *.; T TS G L e
- Efan'ﬂ&paﬁﬂm“? ANRTERR e g R

g - -'--Gﬁéﬁﬁmng
2brs) Lo

l:INfl' «dll - : :

General concept of Protozoans: Basic classification of pmtozaa Occurrenc:e hat}iiat
motphology and reproduction. of Protozoa. Structure and reproduction of | importam_
Prolozoans- Emamocba, Giardia, Trichomonds, Leishmania, Trjfpandsoma and
'PI&Sfﬁgdmm Bt | SRS .'_'.3}‘» .:-;._,__',I:-,_.\:__\ g e e
rreach‘tng Jokifs.)

'l:thT |V : : : T

3

diseases caused I:!y Pmtoman&the:r semlogy, disease sympt@ms cycles pre\renilon
measures and their conirol {Amoebiasis, Malaria, Kala-azar, Sleeping sickness,
sza;itasm andg Fllana} ST ' L :

(Teas:hmg 2,933:'6 1

Text BpokS'

1. Nester E.W, Anderson D. G. and Nester M. I Micrabiclogy: A human perspective,
McoGraw-Hill (Latest Ed_)

2. Aflas R. M. Principles of m:-:robaology Ii Ed., McGraw Hill: (Latest Ed.).

3.  Lee. R.-E,l.Parasitclogy, Calcutiz publlﬂalrﬁrl fLadest Ed.). -

4,  Talaro K. P. & Talaro A Fuundailons of micrﬂb[ﬂimgy (6“‘ =g ) McGraw Hlﬂ college
Bimensi (Latest Ed.). - N . _

www.snpv.ac.in




ITEE AEgHN Uew [qvaiadred, 31§ SHVAT, ATSIN 11, TG

SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

5, Wiiey g, Shemdod {_. and qulvertc;rirc:. Prescott/Harley/Kiein's Microbiclogy,
McGraw Hill {Latest Ed.). '

Any other hooks recommended by class teachers.

-'.-s.f.F}ﬁ-:\':?ﬁ'*“ff'ﬁﬁ"y{:.";i\!LE-J.‘,-'_-r----- e FIRSTSEMESTER S .\t-"‘"-"":-‘h.-'“:'}‘._ﬂ'-_'.ﬁ-»_..t,, ——— e
PAPER — IV PR
{BIOCHEMISTRY) . = ..ol
H'dta} Fp?_arks 100

S e L e S : . - interrial asse
_— . Tennen

__entals of Biaehemlstry General cnncept of bm}hgiélﬁles' 'c}iérhlﬁgmnds
"thEles--'sLamhzmg interagtions Manderwaals, ele@tmstaﬂe_hydragrzﬁ bﬂﬂdrﬂg
h_‘,'-ﬂf‘ﬂfﬂaﬁtﬂﬁ mteractmn) assenﬂa!mlcroslements- _ H “}“f
aa}afﬁ@s‘a;%trx of:gar os5iio Al
Lo ilstn g @t

*

B?Q‘Fﬁel‘gﬁncﬁ anﬁ Stra!egy df me‘tabﬁﬁg‘}ﬁd Bakre. “*QU-WP ;qu it <
El; @g ﬁl%?thif@htﬁh_biéﬁphem strategy efangrgy‘mumw qu%hg, .

TERGROn - ar
b‘éﬂ an, free: energy and
ggﬂnﬁnerty af reac{mn

Enzmas as bihbataiysts Enzyme dassrﬁcatmn spedhcr{y, *_acﬁwe $if3 :
Eﬁzf'iemes kinefics, Michalis- Menton Equation for simple enzy
km*éﬁc parametar, muitlstep reactions and rate limiing steps
X 'ap'l g&guc anglysis.of .

ﬁ ._'_:.es—pfiﬁetpies ‘ﬂf aﬂastenc regtslatfan

f{;t

j"""* ,}.lf

Emshgmistry of Proteins & Lipids; Vitamins: Stm—::turc of: éiiﬁé‘réﬁt» iyfa‘é‘@ E.fiprrétem

-~Rarschandran plots; catabolism. of -protein.- Struciure and- typ@évaf‘fﬁ“ ﬁidﬁ:‘ﬁ%ﬁﬁeﬂlsm -

synthesis of fat, calabolism of fat {a, 3 and w oxidation). Vitamins- struciure and function-
types and their

ap lication.
’p!-'ﬁ's )}

Text books-
. B:ochemtstry Stryer 61 Ldltmn W. H, Freeman 20012, Prmcmies gf Bmchernsﬁry
“Liehninger 3% Edition by Nafeon and Cox: fWarthy2000. -
2. Voet, D. & Voet, J. G. 2005. Biochemistry, John Wiley and sons. .

o {'Fﬁach ing

kA
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3. Berg J. M., Tymoczko J. L. & Stryer, L. 2007 Biochemistry, 6"Fd. W. H. Freeman and
Campany, N. Y.

4. Nelson . & Cox M. M. 2009. Principtes GfB!nehemlstry”“ Ed. W. H. Freeman and
Company, New York,

5. Talaro K. P: & TalaraA. 2006. Foundations in Microbiology (6™ Ed}, McGraw-Hill

6

Gallege Dimensi,
6. TFal; ;0‘.?,’.—-—- >-and. Talaro A. 2006.Foundations in Micrabiology: (6 £d). MeGraw-Hill.

7. Potfer 6. . H & Potter, Geoffrey W. 1995.Analysis of Biolagical Melecules: An
introduction to Principles, Instrumentatlon and Techmques K!uwer Academ:c
priblishers.

8. Wiley J., Sherwood L. And: Waawertcm GC.2007. F‘resc«:;ttf Harley / Klein's

_ Mrcmbmlugy McGraw Hill. o
9. Affas R. M. 1997. Principles of mlcmbmlegyll Ed:, Mcﬁa"raw Hiii Lo T
Any other hﬁﬂks recummended by class:teachers. . T

www.snpv.ac.in




ITEE AEgHN Uew [qvaiadred, 31§ SHVAT, ATSIN 11, TG
SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY
FIRST S'EMESTER
Lab Caurse - 107 ' .
(GENERAL MICROBIQLOGY, BACTERIOLOGY AND VIRGLQG’YJ -

YT R e B R g e e e i . i . i Iqta
e IR E S Ny TR L TR PLIR AT LT S SRy oo . ) A%
b Lo £ . ._‘él— i Y s : = N

o0 of Glagsy ,_re 'Vanous tP{,hmques of cleamng {dlf‘_c rgi
£ "Iﬁ&ﬁan‘ﬁf‘-’élasswhﬁe formmrﬁﬁldf@gical*!abnrfat‘ ﬁm. o

,_- El;ﬁgrent,typgs of mi qﬂnbmeman.a%pe i -

3 F’u n:uIﬁAEe Tenhmques Pregaratian of slants, stab eulture, subvcui'tufirig;vtﬁmes of

' .'Gﬁwwlﬁtﬁé“@ﬁ E{:A Mac@nkey s, EMB and Sabouraud &Y agar.ﬂsiuﬁyegf:au ftigriat

musﬂo? Iactose ma!tase mar}m{ul’

-_*sucrase m,tinse fruciose starch hydmlyms casein hydrolysis, asae‘ssmen!'cf effe‘-ct of
: maiais ern fﬁscmbsal growﬁf:

7. E!eierminatmn aof: grpwth of bacteria: Growih curve and genemt{ﬂn l.:me , -
8. Paﬁmingmal examjnaimn Plant diseases caused- by Vlruses ag mennaned i

course Bf st 'dlea {a f:a’se study of any one dfsease)

T4 i s s I R

.Lab perfermanaea 60 mark::
Spotting - 20 marks
lstemal assessment -

Oral evaluation : 10 marks
Sessienal 10 marks

Total 100 marks  Provided period- 05 Ar.

www.snpv.ac.in
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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

FIRST SEMESTER

LAk Calrse - 102
fPHYGBLUGY MYCOLOGY, PROTOZOLOGY AND BIGCHEMISTRY)

..
P E G, g 1 s

S thal Ma[ks '100
-:'f.:l- -.-cz#r- “"ﬁ-‘?\"‘lﬁ‘i;‘u IS -

e A

L)
”i\p

i ,qq;u h.ﬁ; i _.'
' 1
of cyaﬁvﬁﬂa%ﬂa;‘ 'éﬁrtr‘zic‘ﬁon‘zind ‘separatioriof algal“ ptgmeni:. ;
2 ls-::-latmn and identification ef fungi from different substmte;{g@g@@ﬁ‘;};;fs
parasltm- c&iamphirmus keralrnﬂphshc) :

s fﬁﬂ@ ‘*‘«"’ﬁ_"g{‘fﬂfﬁ}}ﬁ 9?*‘!‘% *‘-""J@’ .
AceT A Achvityutmylet ke
9. Esumamn of enzyme activity: Phosphatase and catﬂlase. DR R

11. Se;&ar‘aﬁon of isolated phosphsllp;ds tay thin: layer Ghmmategraphy and
hemag!ab:n by. gel filtrations. '

..:Im“gfﬁél,-a-éSQSSmen‘t -
Gt eviu evﬁiudtlon T
35‘5@55109’6]

Hooarks - IProvified "period-06 hrs |

www.snpv.ac.in
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' ni Pqnmpia and- wmrkmg g pH meter turbn:l meter B@D
ol AsiolabejdamipaiRicking

R W .ﬁm: AHELNRE e T a-aﬂi..‘ ﬁ.u;:::;‘_. -

PR L1 T SRS |

-"'_. L airy i

5 -h-fa‘wﬂl’g«.‘?’

_;_arpa..,-\

.-.----,..;,_.-.

Ptr»ess - TR
; YEL L 2@@? Bm%eaﬁﬁt&ﬁﬂ&ﬁﬁ%ﬁfﬁﬁeeman
e B n,, e s
M ‘,211 Wg I?Ji?iﬁiimés af- Blmchem:stry SGW gw

N Uf\:,_,:,)—);( . on e K
%) ,.&T am.ﬁ.“ﬁﬂﬂ'ﬁ Hbiindations.in. Mlcmbmlogy Bt s W.-Hi:Freeman
New '“'(Drk_ McGraw-H:]I\{:i_aIIEQe DHnensi.

OerE- W55 Analysis of Biological MoleculgniRi

intraduetldn o '-nnetpies }ﬁ"ctrumeﬁta'ﬁgn—and Techniques,-Kukwer Acadermic Peblishers.

"*';*
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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

g, Wiley J., Sherwoad L. and Woo! verton £.2007 .Prescotl /1 ldrlpy ! Kiein's
Microbiclogy, Mc(:raw Hill.
Any other hooks recommended by class teachers.

PAPER — I
{CELL BIOLOGY AND MICROBIAL PHYSIOLOGY)
Total Marks: 100

Internal assessment Marks: 20
Term eng Exam Marks: 8D

UNIT:
Bic membrane and cytoplasm organelles:
Structure and chemical composition of bio-membrane in Prokaryut:c and Fukaryolic cells.

Lipid bilayer, membrane proteins, spectrins, glycophorin. Structure and funetions of
cytoplasm organslies: peroxisomes, endopiasmic reticulum, golgi apparatus, nuclaus,
nucleghys, mitachandria '

and chioraplasts. {Teaching
20 Hrs.) :

uNIT:L
Cell-division, cell eycie & cell communication:

Mechanism and binchemical activities during M-phase. Cell cycle and ngrammed cell
death-Contrel system, intracellular control of cell cyele events, Apoptosis, éxtraceliular
control -of cell- growth and apoptosis. Celt Juactiens and cell adhesion: anchnftng,
adherénce junctions, desmosomes, gap junctions, cohesion. Extraceliular signal
metecules, nitric oxide gas signal. '
(Teachtwg_ze' Hrs))

UNIT: 1l
Bae’teﬂa[ photosynthesis:
Photesynthetic microorganisms, photosynthetic pigments, and generation of reducing
power by cyclic and non-cyclic photophosphorylation, electron transpert chain in
phot@synmet‘lc bacteria. Carben dioxide fixation pathways.

Chemﬂhthntmphy Physiological groups of chemolithotrophs, ammonia oxldatlon by
members

of Génus nittoso group, nitrite oxidation hy nitro group of genera. (Teachlng
20 Hrs.)

UNFT: 1V

Biolagical oxidation:

Components of electron transporl chain, free energy changes and clectron transport,
axidative phasphorylation and theories of ATP formation, inhibition of electron transport
chain. Bacteriat anaerobic respiration: electron transport chains in some anaerobic
pacteria. Catalase, super oxide dismutase, mechanism of oxygen toxicity. Oxidation of
molecular hydrogen by Hydrogenomonas species. Ferrous and sulphur / suffide oxidation
by Thrﬂbm.u'fue spemes ' '

www.snpv.ac.in
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M.Sc. MICROEIOLOGY

e e

TEXT BOOKS:

1. Molecular Bislogy of the Celt - AlSert, Johrison; Lewis, Ralf, Roberts and Walter.

2. Molecular Celf Biology. Lodish, Birk, and Zipursky Freeman. Miceobial Physiology
..-_,.,\u:,rAIberlG Maat and.Jahn. My, FE}St@.I‘;E}IE‘d ngtgn, Juhp MWileyand.Sons.

Any other hooks recommendéd? ViR é’*téiaf&ﬁ‘érs

www.snpv.ac.in
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SEMESTER SYLLABUS
M.Sc. MICROEIOLOGY

SECOND SEMESTER
PAPER- Il
{MECROBIAL GENETICS AND MOLECULAR BIOLOGY)

SF otal Marks 100

e iuthaI assess ;1; Es 20
UNIT:

Basic concepts of Mtcmbtal Genct:cs Nucleic acid as genetic material with
experimental evidence. Bacterial transformation (lypes and mechanism), Transducton
{types and mechanism), Sexduction, Conjugation - ++/ F- ! HfP'S | F-Prime, Plasmids
and Transposons, mle of plasmids in

hietechnology, ' {Teaching
20Hrsy '

LINEF: I

Mucleic Acids: ' '

BNA: Struciure; histerical aspeﬂts & current concepts; types of DNA, melting of DNA,;
DNA replication and enzymes involved in prokaryates and eukaryotes. Sugerhehmty in
_E)N-E. __.l!nkmg number, tapgiaglcal properlies, mechanism of action of topﬁm@merases
RMA: Types and stricture 6f RNA, RNA palymeraseﬁ Ribozyme and sp[ic]ng of RNA
!nmhman aERNA Synthesis.
{‘F&aeﬁing_z_{; Hrs)

NI:I’ it
Genetlc code and Gene expression: Genetic code — decipharisg, preperties and coade
dictionary. Central dogma of molecular biclogy. Protein synthesis in prokaryotes and
eukaryotes; sieps- .detail of transeription and translation - initiation, elﬂngaliﬁ}n &
termination, role of various factors in these steps, inhibifors of pmtem synthesis,
Synthesis of exporled protein on memnibrane hound
ribosome: signal hypothesis. Post translational medification of proteins.

(Teaching
22 Hrs.)

UNIT v

Gene expression And Regulation: Concept of gene; ane gene one enzyme hypc:-thesm
and its maodification. Operon concept, negative and positive reguiation, mstabﬂtty af
hac__terLaI mRNA mducer and w-*repressar catalaehc represamn Negauve ragulatlen i,
coli 14t operans. pmitn?& :
regﬂlatjl:m — E. ¢oli; Ard-aperan; regulatiﬂn by attenuatlan (Teaching '
18 Hrs.)

Text Books:

1. Benjamin Lewin. {2008} Genes IX, Jones and Bartict Publlshers Inc.
2. Aruce Albers, Dennis Bray, Julian Lewis, Martin Raif, Keith Roberls, and
James D. Watson (2004}, Malecular Biology of the Cell, 4% Edition, Gartand Publlshmq

www.snpv.ac.in




SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

3, Raff Kenh Roberts, Peter ‘u"_u{a]_ter, (2@03‘) Essential Cell Biology, 2™ Edition,
Garland Publlshlnq

4. Watsan James D. Tanla Eﬁaker Sta,phan P Bell Alexander Gann, Michagi
Levine, Richard Lodvick (20(}4}

5. Molecular Biology of the Gene, 5th Edttlon Pearson Educa.mn lm . and Dorling
Kmdusley Publlshlng :

f\ny oﬁfe%qﬁfi‘% "ré‘h&mmended by ciass tedchars.

U e i

www.snpv.ac.in
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SEMESTER SYLLABUS
M.Sc. MICROEIOLOGY

SECOND SEMESTER

F‘AF’ER- v
(ENVIRDNMENTAL AND AGRICULTURE MICROBIOLOGY)

_ , Tatal Marks: 100
S CreL Do esE fntatngl assgssment Marks: 20
o Tern. cnd Exam Marks: 80
UNIT: 1 :
Aerobiology: Droplet nuclei, - agrgsol, . -assessment of air quality — solid,. Hguid
impingemenls methods. Brief accdunt of air borne ffansmission of ficrobes . — bactena
and fungi, general account of air- bame dlaeases and thew preventwe mcasures
(Teaching 22 Hrs.) -

UNIT: 1

Aquatic microbiology and Bmgeochemtcat cyeles: Aquauc ecoqystvms Fresh water
and marine habitats, Zonation of water ecesystems — upwelling — eulrophication — food
chain. Carbon, nitugen, phosphorus and sulphur. Biefertilizers. biolagical nitrogen
fixation- (Rhizopium, Frankia}, non-symbiotic micrabes Azotobactoer, bisremediation,
xenoiotics, biodegradation, biosenser. Biodeteriolion- microbial deterioration of paper,
textile, woad, leather, paint and meta! carrosien. Prmcrp{e methads for their protectlon
{Teaching 22 Hrs. Y B o

UNIT; til

Waste Water and its treatment: Micfobial assessment of water quality, brief account of
major water borne diseases and thenr coritrol measures, Types and characterization of
sofid and liquid waste. Prmary waste tréatment, secondary waste treatrment- oxidation
pond, trickling hiter, activated sludge, anaerchic digester (gasification), and tediary
treatment,

(Teaching 22 Hrs.)

UNIT: IV

Soil Microbiotogy and Beneficiary Microorgattisms: Microbes and their impaortance in
maintenance of soil, Soil microorganism association with vascular plants - Rhizobium and
Rhizaplane. Nitregen fixation-principle and mechanisms; Nitrogen fixing micrabes.
Bio-control agents for agriculturaily impertant crop planis: bio-control of disease.
Micrabiat pesticides-production and their significance. Source of bio-pesticides: Bacteria-
Bacillus thuringiensis and other bacili producing pesticides; Fungi—Beauveria bassfana
and Trichoderma; Viruses- Baculoviruses. Phosphate mobilization and biocontrel of plant
pathoagens. o ' "

{Teaching 22 Hrs.)

Text Books:

1. Pepper |. L., Gerba C. P & Brusseau M. L. 2006. Environmental and Pollution
science, Academic Press. USAL

2. Johri B. N. 2000 Extremaphiles. Springer Verlag. New York.

3. Colwd D). 1999 Micrabial Diversity, Academic Press,

www.snpv.ac.in
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A

'F’ubllcatlgns j' .

4. Atlas R. M. & Bartha! RJ 998 Micrebiclogy Ecology — Fundamenta{s AND
Applicalions. Addison Wesley Longman Ipc
5. Campbell 1983.- Micrub!'al qu,y Rk Clwe H Jpublications.

6. ‘Maier R, M, Pepperl £ & E:-erba ©.P. 2000 Environmehiat Microbiology.
Academic Press. USA. _

e -»%akerx & Herson 0. 5..19%4Bloremediation, McGraw Hill'lne. N.. Y.
B : Raiph M-r A.1997. Environméanta] Mlnmhmlf}gy, John'Wiley and sons. Inc.
g, F@mterc F. & John B. A. 2000, Enwronmentai Biotechnoloegy, Ellis Herwaod

Lid. F’ubiicatla,tj ,
10 _ ChnstonJ H 2ﬂ{)1 A Ma_" 'ua ef enumnmenta] mlcrabmiogy, ASM

i,“

Any othdr books recammenﬂaﬁ By cl’ass*téhbhers

TR T
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SEEEINE&SEMEETER
Lab, €piirso = | 307,

{BIOINSTRUMENTATIGN Bifil(fl'a‘" \ SEREK
S g Gl
N R L T eRR e LU SIS - Total Marks: 108
o ' S Ir&te-ma! assessment Marks: 26
_ Term end Exam Marks BO

1. Studies on pH htratmn curm,.s_ &f :a);pl,n,}g-ggdﬁ!@cenc acuﬂ artd dz,{s-rmmat;on of

Sl

pKa values and Handerson- Hasselbach- eq%t’g}r% H, 5 g

2. Separation of bacterial |Ip£d’§|_:__ ARG, gggarﬁ{@l;g;anm amﬂs b}‘ TLG oF paper
chremategraghy; . g A D TR T Wl
3. Separation GfSBl’lU[I]“ﬂrﬂt‘_ (ks SR 'Eiﬁeleﬁ"traﬁﬂa:ﬂésm

ity 5 BRGY eldetrophotgsis SRERCRUIEIER ap e gextran by el

fittration. : _
5 Separaimn m‘ bactanal @Nﬁw TR WY g e

7. F’repaléﬁ'é'l}r"b?ﬁ_: /

8. Pregaaramn af Me:ieﬁttcf i J . E
9. Computaﬁqn nf Chatsm [ regyeTioy af Satian of priases

10. 8&?&" SR A
1 1 Is:;ﬁatmn and cu[iwaman cif a;qt:.‘sirggv' c

methld _
3 Deterrination voffth@nwardém'*j
4. .
Scheme of E-:Eaminat_ian?' e |
Lab gerdermances 6 marks
Spﬂmng - mmarks
Fih “L“"f N S
S'ié'sisieﬁéi '
Total 100 marks Provided period- 06 hrs
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B
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SEMESTER SYLLABUS
M.Sc. MICROEIOLOGY

THIRD SEMESTER
PAPER -
(IMMUNOLOGY)

. Totat Marks: 100
Internal assessment Marks: 20
R S SV Termmn end £xam Marks: 80

UNIT: |
Immune system:
History -of immunelagy, cells and organs involved: in immune sysiem; virslence and host
resistance; immunity- innateimmunjty. and ac:qulred © lmmunity; imiunohematology—
-;b]@nd gmups Blogd: tranafuslan and Rh—mcompaﬂbﬂifles _ o

. - EESIS . {Teaching 20 Hrs.)
UNIT: I
Antigens and antibodies:
Antlgens - structure and properties, types- iso and atloantigen, haptens and a&juvants
antigen processing and. speclf eity. Immunaoglobufin - structure;, heteragenemty times and

.-_su;gxgypg& nrqpaﬁtlas )(pnyﬁ;co-c-;t!emmal amd bmicagmar} lmmunogiubuhn gene

. -..af%emgnL,Thgarres ofr : B
i .;.an@pdy fmmlatmn. monaclahalanhl:mdms andstheu ﬁppﬁc;a,ﬁmns {T eachl ng 22
_:.:Ag(ﬂ.mh" . R ._v S T h s o , B
Rﬁéﬁ'ﬁ Arid antihodfés rea‘c:ﬂt:cnS' _
In-vitro techriques: agghsiration, prempitatlon onmp!e‘Ment !:xahon mrnenc-
fluorescence, -
ELISA and radio-immune assay. /n vive technigue: skin tests and :mmune complex
.;ﬂeimgggtratmn .
i Appﬁca”trons of above: methadv in diagnosm of dmlcaf diseases caused by
_ mlcmurgamsms

.rﬁeaﬁﬁmig1BHrs] T - _

NV

Hypersensitivity and complement : ’

immediate and delayed; antibody mediated Type-t (anaphylaxis), Type-H, {Antibody

dependent cell cytotoxicity), Type-ill, immune-complex medialed reactions):and Type-IV;

{cell mediated hyparsensilivity reaclions); respective dISEaS—ES :mrnunol-:jgmai methods
- for thair dtagnasss Camplemerﬁt components paih‘wayf; and camplemeni def cmnc:es

' "-'(Tr‘e‘*‘” m“g&_n sy

TEXT BOOKS:

1. tmmuneclogy - Janis Kuby

2. Cellular and Motecutar immunalogy. -~ Abui K. Abbas Andrew H. Lichtrman and
Jordan S '

3. Immunology: An Introduction - lan R. Tizard

' Any other-books recommended by class teachers.

www.snpv.ac.in
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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

THIRD 'SEMESTER
PAPER - I
(MEDFCAL AND VETERINARY MiCROBIDLGGY}
- e .”‘"ﬁ“#*-‘-""i""*““ ARt boan - Tetal Marks: 100
Internal assessment Marks: 20
Term end Exam Marks: 80

Alon of madicat rﬁicmbio!ugy

1Y | : ‘]-pastufates rdle of microbielogiyin medig:
A, I'meﬁixﬁﬂﬂﬁ'aibfai Rara-of huthan body, ol sfirgst

o e

b 211 lmn. types, Stages- of: mf‘ec’han pfﬁéésﬁ

o e (52 o, ‘micmzf:tmn ane mvagxon of . miuesls . memtﬂfanaa at,ﬁespfmmryr....
e and urﬂgemta! tracis Role of '}gqressncns depalmarmng enzymes crganm
v

“,r.

i __'_ns dlagﬁﬂSiS and prevention. Path@gen:e fungl mcrpljoj %j{_ -:
iayenesis and laboratory diagnasis including rapid methads of fitidw Pattog

wwmspamm  Trichiophiiton, Histuplasma o::a,osuiarum &Iast@myeeagg'“ . ]
Gaﬁd}da a.’b:cans nyptococcus neoformans. DS

: ".:,c:qnéap;u,af vetennary mmmhmtogy mpact @f drseasermnn.{ ; ]
mecﬁanmm of dmease transmission. Foul cholcra gangrenous demqat@s —,awgn p-::-x
éwan mﬁuenza swine fever, mycoplasmosis, anthrax, coceidiosis, féot and. moulh
dlSeaSE their prevention and control.

(Féaching 18 Hrs: }

—— k.

T'E)[T EﬁBKS

T Chlcs in faberatory medicine, Emerging Infections and their causative agents.
September 2004 vol. 24 no. 3. T
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2. Textbook of Microbiology 8th edition 2009: Ananthnarayan & Paniker-University
press.
3. Concerned Wébsite dhd lates! fitersiturs.

Al;lydthﬁfh@oks recommended by class teachers.
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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

THIRD SEMESTER

....

PAPER- I’
(BIOSTATISTICS -AND BIQINFORMATICS).
. A ’ thai Marks: 100

e

fntarnél aésesamen‘t‘Marks 20

e T T Termend;ﬁxawhdasks a0

UNIT:

qudamentals of Biostatistics: Nature and Scupe of slalistical methods and their

""Ilrﬁ"ta‘ﬂﬁns Collechﬂn G[asglf' cation, Tabdulation of Statistical- data - uses of frequency

ta’q! tagrammatlc ang: Graphical Representation of Statistical data, Measure of Gentral

TER ehcy—Mean, Median,. _

'Mﬁ‘iﬁ‘, and-thgir Metits and Demerits_ ('-Feaclﬁhg ,
- ..zdj‘ ; rs:}, Le - \.,.\._ : e e . [ BRI I

uﬂﬁ‘ 4t

Mﬁ;ﬁﬁmfemertt prISpersmn Range, Mean Devialian, Quartile Dewathn Standagt
Bsﬂéﬁﬂﬂ Co-Bfficient af Variation - Skewness - Karl Pearson’s and B@Mté;ts Cr:&#ﬁment
nf'S;E%?Wnass, T&st

a

_ ,tém's Analysns of Varidnce (ANOVA), Bwaﬁate Eréquaricy Tﬁt’a‘l&'and
88 LS - Cer{zelatto}; Analysis-Scatter diagram, Karl Pearson's Comelition Cosfficient -
Speaitian's ‘Rahk Comelation - Regrossion Analysis - Regressian. fines - Fitting of
Sfﬁ%ﬁﬁt ifie LgingMathod of Least Squares..

{‘l‘@:’é”ﬁfﬂﬂg 22 Hrs.)

HH‘IT ~W -

__:Bio!iff&ma&gg ﬁ.n averview, introduction and scape of bicinforrmatics. IRfarmation

mﬁﬂswies BDNA seueticing, protein struciure, funcions, protain folding and
charac'!enzahen Elroiogtcal Database: Types of databases {Entrez, SRS or sequence
retrleval system} T eachmg 18 Hrs.)

Text Books: _
1. Kenriy J. F. and Keeping E. S. 1964. Mathematics of StElilS[ICb part | & f1,

Affiliated East-West press Ltd., New Dethi.

2. " Bansil. 1968, Mathematms of probabitity of stahstlcs Chand & Ca, Dalhi.
3. bnedcan W. & Cochram W. GG, 1968. Stafistical Methods, Oxford &IBH,
Delhi, White R.2000.

4, _ Gralla-P. 2600.Haw the internet work, Tech. Media. '

5, Balley N. T. J. 2000, Statistical Methods in Biology, Englizh Univ. Press

www.snpv.ac.in
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6, Campbell R. C. 1974. Statistics for Biolagist, Cambridge University i’ress UK,
7. Shina P. K. 2002, Fundamentals of Cantputers, BPB Publication, New Delhi,

Any other books recommended by class tcachers.

T o -
e
oy
1
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H AT
P h e
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SEMESTER SYLLABUS
M.Sc. MICROBIOLOGY

L

THIRD: SEEMESTER
PAPER -
(ENZYMOLOGY AND' mausmmr_ MICROBIOLOGY)

Tatal Marks; 100
S Intemal assessment Marks: 20
e - o Mo end't Exam’Malks 80

UNIT: |

Basm concepts of enzymes:

Nomenclature, classification, methads for determmahon of enzyme activity. Isolation and
purification of enzymes Enzyme kKinetics: Michdelis- Menten equation; effect of pH,
sutastrate .concentration, temperature and |nh|b;t-:;1rs Isoenzymes and allostenc BNZYiIM&s,
Enzyme mhlhitmn-

mmﬁehtwe and nen-campetﬁw mhtbmon (T eaching

AHE)

un;n* i

ﬁ-ﬁﬂnn af rihfﬁnuqié‘ése Chymahfypsm and rypsin, Coenzyme satalysis. Mechanism of
a:s:imn of: ihramine pymghasrihaie enzyme. Contret and regulation of enzyme activity. and
feeﬂha;:k mm:hanﬁms,;‘_ Eitﬂh@{t& campartmema‘fzanen i relatmn to énzymne, e.nzymss
asd: secondary. --fr}é!ra&mhtes E?&Eyme englneenng & aﬂphcatians of mtcmbrai emz.*—yma-s
ﬁ'ﬂam:cat mc:-d‘ff__i at ti

precxasses ané eﬁ\aiﬁmmmtai ana!yms Emzymes as therapestic agents.

(Teaching

. 'Z??Hm 7).
WREESAI-

lhsﬁtsld’al SHTAiRs:

'&trﬁkegms for salet:ticm rmpmvement & maintenance. Large-scale pradoction using

r‘e?{ﬁi‘ﬁh&mant mii‘mﬁrgamsms Bownstream processes: types of piocessing units and
sy:ste}t'fs starage: G packagmg methods,

.Mmmb‘iai grawth kmetr::S' Batch kinelics — Monod's model (single substrate),
_devjamns frﬁm Mmad'i;’ ‘modet, dual substrates — seqguential utilization, muthp[e

Siitstrates - s:multaneeus

ut:leahon substrate mhll::ttfon toxic inhibition. - (Feaching
20 Iﬂrs ).

RE T e ST

Industrial fermentatlon pmdus;ts

Bio-fueis — Etlianol & Methane, Antibiotics - B-iactum antiblc-t:cs {Synlhetic penicillin and
cephalosporin), stréptomnycin and chlroamphenicol. Bio- -preservative — Lactobacillus
sakel. Biopolymers: xanthan, poly-hydroxy-alkanotes. Thermo-stable  enzymes:-
Proteases. Production of

bic-fertilizers and bin-pesticides. (Teaghing
18.Hrs.)

PEN——— 1
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TEXT BOOKS:

1. Biochemlstry by Lehmnqe!-

2. P pie'a Bf Biodledtisty-and mo!eouiar higlogy: Wilsor & Walkér
3. Ellm;hemtstry of Nucleic acids by Davidson

sﬁﬁ? b‘t o boqks_ mcammended by c!ass teachers

B+ 4 Wy HEA .\.;},;: ﬁa‘ﬁ‘i’ﬁi"’ R -

7.1‘
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Fher I tade o
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] _..},;:: - R ‘-‘:E- i.. '-\"h:!\‘. -_?
o - ey ) i-c'.?-";'”'“';.'.”"ﬁ'.-';"'-'é':f"f""-' '-ITF;”"ET-':.‘ LT Rt T l T g T T s
PR T e SRR RN T T : S Tk B
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B et A L I et LRI R T I S L
. gy o Ty SRR S "t
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M:Sc. MICROBIOLOGY

(IMUN O OGY,, mgptﬁ,ga.; NDVETERIN 'mf anoa[omev)

. Tt;:tal Magks 100
Ir)temal asaf};ament Matks; 20
Term end Exam Matks: 80

NOE RN

Iymﬁhaeﬁe& Pﬁgulsiﬂﬁii. .
8. S’hld;f of aqt@nmé_ i

Schieme o’f-éi@é;_rﬁiﬁ’_aﬁﬁﬁ B

Lab performanciés 60.-marks
Spoting _ 20 Fisrks
Ingerial Assessment: '
Gl avalstion ST T T 10 marks
Sessional - 10 rfiarks

Total T ' 100 marks Provided period- U6 hrs
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SEMESTER SYLLABUS
M.5c. MICROBIOLOGY

THIRD SEMESTER
. Lah. Course - 302
(BIOSTATISTICS BIOINFORMATICS ENZYMOLOGY AMND
INDUSTRIAL MICROBIOLOGY) ,
o Total Marks: 100
Internal assessmient Marks: 20

Term end Exam {'\‘}‘i'ﬁ‘rkw B0

1. - E)etermmatmn of Statlstlcal aVerages f Central Tendencaes a) Arithmetic mean

-b)Med’an ey Mode: - - oo i

2. Determination of meaqures of dlspersmn a} Mean Demdhon b).Standard
_Deviatign ¢} Standard Error d) Coefficignt of ) Vadation. .
3 Test of significance — Appllcatton of aj Chl-SquaFa test b} TthSf c} ANOVA

4. ‘Studies of public domain, databases for nucteic acid and protein sequences and

determination of Protein structure, Protgin Data Base (PDB), genome: sequence analyszs

B Betermination of Kinetic, stant of Amylase activity, Vmax Km
CE . ERbrorhG Teri iz%ﬁ%*e e sy
Fe R eaUSEnEer B A’_r’@“ﬁ?a ativity: :
EL ' _' - _'iﬁf ijafbm @Nﬁag‘#ﬁ cuncfentratton by Spen‘:rophmameter

b ‘prmahﬁes .. @0parks
. Shgtiihg: T 20 ¥ngrks
'mtefmé‘mssesgmém IR
Oraf evaluation S inatks
- Sekgivhal : 10 marks
Total 100 marks Provided period- 06 hrs
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SEMESTER SYLLABUS
M.Sc. MIGRDBIDLDGY

FQURTH SEM ESTER

(Plant Pa’tholng},‘r nﬁ;l}ilsgase Management)

T u(_.-z- _.«\c." ."‘J\.'\:“’

Tatal Marks: 100
internal gssessment Marks: 20
" Ter’rﬁ"e’-n‘d Fxam Marks: 80
UNIT k.
Intmductron and Histor}r of nlant,pattielqu Caﬂcept af piant disease - definitions of

d!snahe. Glass:ficatmn ‘of ) 'W’E/i“é"

Paih@gemsm‘ bai’ﬁa &
Incubation .and diseasa.
-:adeﬂfékabmntrﬂﬂat“?fﬂﬁ%}}ffﬁﬁ
Defense meaha

J

g:'ﬂﬂ Rust of
"éfmease of

Phyllndy Bunehy Tap of E!gg@q;ﬁ i Elal
Spike. e
22 Hrs ) '

UNIT IV
_ Etseases managem&nt & controi

o plant digaase, Certrﬁcahcm “ahd Reéuiétmn; -Curtural management F‘rotr.nclmn
Eradication, réview and evaiuatien

{Teaching 18 Hrs.)

TEXT BOOKS;

1. Plant Pathelegy; Agrios G. N. {2006) 5th edilion; Academic press, San Ciego,

2. Piant Pathology and Plant Peathagens; Lucas JA (1998); 3rd edition. Blackwell |
Science, Oxford,

www.snpv.ac.in
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3 Plant Pathology; Mehrotra RS, {1994); Tata MeGraw-Hill Limited.

4. Diseases of Crop Plants in India; Rangaswami G. (2005); 4th edition. Prentice Hali
of India Put. Lid., New Delhi. = '

5. Plant Diseases Management; Singh R3. (1998); 7ih edition; Oxford & 1BH, New
Delhi.” -

Any other books recommended by class teachers.

T
-----
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SEMESTER SYLLABUS
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_FBURTHﬁEMESTER
. PAPER | .
(Food ﬁq:cromo!ugy)
Tatal Marks 100
“Internal assessment Marks 20

......

Tt e sz sTerm end: Exam.Mafks: 80 -

L

unT-r co
Fodds as a substrate for mlcroorgamsms' '
. ntrinsic and extrinsic factors that affect grewth and Survival of mu::mhes iy foods, natural
flara-and source of contamination of foods in. genera! ‘Microbial spailage of various foods.
Principles, Spoilage of vegetables, fruits, meat,. -@ggs, milk and butter, bread canned

{Teachmg 20 Hrs }

UMIT’ At '
anglples and methods of fagd p;:esemghpu. o
Priciciples, physical methods, of fagd presenyation: tempﬁralure (Iow hlgh c.anmng. and
diyifig), irradiation, Hydrostatic pre‘ssure hrglh mitag pulse,
asgmtic packagmg chemical methods. of fend’ -ﬂfﬂﬁﬁ

802, nitrite 2Rd nitiates, SthyiSne sxdde, antibighss; éﬁd«ﬁaéténacms in faod presarvahon
{Taar;mng 20. Hrs.) S RO T

_Utslﬁ-;m
ey t;ad«faa‘ds

de:{:ﬁnal and modamn.

Darry sfarter cultures fermenteﬂ dairy pfﬂd.ﬂﬂéﬁ yﬁguﬁ. a;:is;!apmtus mitk, kiimises, Kefir,
dihi and cheese, other fermented foods: doSa, saustkraut, say sauce and tempeh and
probrotlcs .

{Teaching 20 Hrs.)

UMV C

Food home diseases and food Sanitatien: _
Causative agents, fopds involved, symptoms and pre\rentwe measures. Food
intaxications; Staphviccoccus aureus, Q}‘qstnﬁf;:m botufidum and mycetoxins; Foed
infections: Baciflus. cereus, Vibrio parahaerﬁaf}fﬂcus Emherfchea cali, Salmonellasis,
Shigedosis, Yersinia enterocolifica, Listeria mﬁnﬂcm‘ogenes and Lampy!obacter Jejuni,
Food sanitation and control. HACCE, indices of fl:md sanltary -quality and sanitizers.
{Yeaching 20 Hrs.) L

TEXT BOGK: - e -

1.  Adams MR and Moss MO (1995} Fomd Micrﬁbloiogy 41!1 edtbon MNew Age
International () Limited Publishers, New.ijethi, india.

2. Banwart JM. (1987). Basic Food Mictabiology. 1* edition. CBS Publishers and
Distributors, Dethi, India '

3. Davidson PM and-Brannen AL, (1993). Artimicrobiats in Faods, Marcel Dekker,
New York.

4. Dition VM and Board RG. (19986). Natural Anfimicrobiat Systems and Food
Preservation. CAB International, Wdlllanord Oxon
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5. Frazier WC and Westhalf DC, {1 QQE} Food Mlcrobmlu_;y 3rd edmon Tata McGraw-

Hill Publishing Company Lid, New Pethi; india.
6. Gould GW. (1995). New Meéthods of Food Presew’]llun Biackie Academic and

Professional, Landon.

Any other bogks récommended by class teachers, -~ B
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FDURTH SEMESTER

cstMicrabiology)
o T Total Marks: 100
Intemsﬂ assessment Mar}r.s 20

UNI: [ . : _

History, srgniﬁcance and developments in the fleid ‘of mlcrobial ecolngy
C@ntnbutmns of Beijerinck, Wm-::-gradsky Kiuwer Van N|si Martin Astandsr Selman A,
Mzmbss in: different strata of Atmssphere Atmospheﬁs paﬂuianls Types ef ‘wastes,
_Qrgamaat:ﬁn oflife, Ecosystems and mtr;mmganlsms e
{Téaﬁh‘ing 22°Hrs)

UNIT 2ig

M’brmnganisms & their natural habfats and: bm;ggachsmmal sycles*
Temstria] Enwrsnmem Soil characteristics, Soif pr 'ﬁie Sl fmn;ﬁﬂn. Sml as a
rrattmsi hatillat of mierobes, Soft micfo-flofa. &ﬂﬂﬂhﬁ»ﬁﬁmrﬂﬂmﬁnﬁ 'Sj;{aﬁﬁaa‘ﬂﬁn & Micre-
ﬂqra sf Fre&hmter & Marine habrlats Aera-rmer' justors B:;ggemal rﬁdtm;:@bs; Aﬁi’ma!

. {sfesasﬁingfza Hrs}
n UE{[T 't

ﬁt‘ﬁtﬁglsai Interactions and Forest. Micrabiolagy:

-erﬁb&mmsmbe interactions; ‘Mutualism, Synergisti, @@ﬂ‘imemsst‘ism ‘Gompetition,
Amensahsm, Pamsmsm Pradation. Microbe- Plant Interacﬁ‘sns Syrnmm:{. and non -
3ymhleme (Raots, Aerial Plant surfacas); Mlsrsbe—Ammai In«ierast{sns Fi-::-!e sFMicrobes-in
Rumimants, Nematephagus fungi, Luminescent bactsns 84S symhlont Fmrest Micrabiciogy

- Histary, scope and significance. Microorganisrris-in various fsraasi-esssystems isotation
and enrichment methods, Factors affecting microbial pspulahon in forest scnl Mlcrobial_ _

' d&cemposnmn of organic matter. Ccmposmng methane and meihans—qenms

{Teaching 22 Hrs.)
UNIT: IV

Nitrogen fixation and bie-fertilizers:

www.snpv.ac.in
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SEMESTER SYLLABUS
M SE MIGROBIDLDGY

Nurogen fixation; mtnncahonran*élﬁ”dﬁﬁr'{nrhafmn SWD!GHC non - hymbsotlc or free Iwmg
L'_- 1-“:‘,-:4 .J'_:

Na-fixation, agsociative types; | mgggium ,trge legumcﬁskymblasgs Frankia - non legume

symbzosts MiCL’OhIaF transfarmanmn of phesphorus, mycorrhizag; ecto  and

‘“ﬁ@ qyggghlgge &ﬁ{t@ af mycommag in, mﬂb:-tazatmn Qf magro. aqﬂ mtcrununjentsgnd 11 W

afforestatsion of wagte la]'l‘ti obtal transfdrmation of iron and 3&!;;!'@*5%1;3 of

biofertilizers “iti: *a‘ff’:i\reﬁtﬂﬁén??ff?ﬁt‘*“'ﬁfﬂhréfeﬁﬂizﬁiﬁ‘*’%éﬁ'e“rﬁl F‘*Etiﬁfﬁﬁlﬁe@ %ung:al

N

‘higferilizersand: qua!;t?dﬁ?ﬁm[f‘“w-.. sl S
TEXT: BEG . o e ia s T mens e
ﬂmncraﬁam!&mm‘gyfﬁﬁaaﬁ@msrs f&mpp*smazmqs

40 SR 3n¢t33ﬂtﬁ%(2@%)_
A ‘éﬁllté‘ﬁfﬁfﬁenﬂ#ﬁﬁ?‘ S lgings Soidkes Bl ST R e

T

2" ﬁ{tta*s m (mm wmm_j _Zma”m’éﬁfalﬁ éﬁﬁ‘ﬁﬁﬁ}iﬁhéﬁ% Zhpiaih =

L

o Tl ﬂr'-s‘f‘ x‘ ‘E “.'s* 1«‘4 -:\.-,.,-n

i .nr“:'i CHaites o

‘f-‘:-'m. -

'ﬁribnﬁﬁa‘v i wm?ﬁw’ﬂ %ﬁxﬁ&ﬁc&‘rﬁ ;f*‘ﬁfi‘:“‘faf % Ghft
6 i . ipdi

ST

7 Meh’tg & wam_f ki sand ,
biochemistry- Pub ?and Infﬂ E)it-‘j‘smn, I,GAR New meim.
8. Maksara, | M F& P Baitaeharyaf‘aﬁd Been’a Sn“ﬁsstawa 1‘3%

:T‘E'Jf?f'fw_ 1;3L~-., (i

Any other books recommended by class teachers.
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SEMESTER SYLLABUS
M St: MIC—RDBIDLDGY

ﬁﬁﬁé‘a'ﬁeh Technigues: .
Enzyme assay, enzyme activity and specific acmﬂty delermlnaﬂan Celt d:smtegratmn

and extraciion techmque:«, separation of profeinsg by fracticnation (ammmmum suiphate
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