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Department of Botany Y 
Keral Verma Subharti College of Science 

SWAMI VIVEK,l\NAND SUBH,A.RTIUNIVERS!TY 
(Established underU. P. Govt ./lcmo.29of2006anc1a'pprovedundersectlo~2( l)oflJl3CAct1956) 

Pit 0121-2439578. ~439052 ,305&031. 305603;\ Teleiax: 0121 

Ref. No. - KVSCOS/BOT/2023/BOS/003 Dated: 26June 2023 

A meeting of Board of Studies will be held on 30 June 2023 at 11 :00 AM at the office of 

Head, Department of Botany. Following are agenda items for the same. 

1. 

2. 

.) , 

4 . 

5. 

6. 

7. 

8. 

9. 

Agenda Item No. I: To confirm the minutes ofthe Board of Studies meeting held on 

6 Jan 2023. 

Agenda Item No. 2: To consider the Action Taken Report on the minutes cf Board of 

Studies held on 6 Jan 2023 (Annexure -I). 

Agenda Item No. 3: To discuss about the revision of course structure and syiiabus of 

UG programms (B.Sc. Environmental Science). (Annexure -H). 

A,::enda Item No. 4:To discuss starting MSc. Envirnnmental Science. 

Agenda Item No. 5: To discuss purchasing essential chemicals and reagents for 

academic session 2023-24. ... 

Agenda Item No. 6: To finalize the proposed Value Added Course ir, the 

programmes ofUG and PG for the session2023-24. (Annexure -III). 

Agenda Item No. 7: To discuss the planning oflndustrial/academic vi5its. 

Agenda Item No. 8: To discuss the establishment ofMini Botanical Gardi!ri/Digi;al 

Botanical Garden. 

AE:enda Hem No.9:To propose the name of the external expert of BOS for the 

department. 

1~1. Agenda hem No.IO: To establish a separate Department ofEnvi:.-onmental Sciences 

ir:. K VSCOS. 

11. Any ,,iher agtnda with the pennission of the chair. 
Y nu are requested to make it convenient to attend the same. 

Copy to: 
Exiernal exp,~rt: ()

11 
e,,f, / 

1. Dr. Raj Singh /~ 
lnterna! Members: · ~~ 

2. Dr. Sangeeta Dayal (Professor) 

3. Dr. Anju Rani (Professor) /J. . 
4. Dr. Permod Kumar (Associate ofessor) -/!0!!!;>-

~~~ 
Dr. Sang~ta Dayal 

Chairperson 

5. Dr. AdeshKumar (.Assistant Professor) ~ 
6. Ekta D/O- Vachan Singh, Batch: 2020-22, Mobile No. 71178581260 (Alumni)~ 
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Minutes of Meeting 

A meeting of Board of Studies was held on 30 June 2023at I 1:00 AM in the office of the 

Head, Department of Botany. 

Following members attended the meeting <J,-_;,,.------
1. Dr. Sangeeta Dayal - Chairperson S9-, o/ · 
2. Dr. Raj Singh - External Expert {ULJ.L---

3. Dr. Anju Rani -Member ~ 
4. Dr. Permed Kumar - Member ~ ' 

5. Dr. Adesh Kumar - Member · >' 

6. Ekta D/O- Vachan Singh, Batch: 2020-22, Mobile o. 7078581260 (Alumni) 

'w At the onset, the Chairperson BOS welcomed all the members and thanked outside experts 

- for sparing their time. The items were taken up as per agenda. 

I. Agenda Item No. l:To confirm the minutes of the Board of Studies meeting held 

._ on 6 Jan 2023. ,. 1 

Resolution:The Board confirmed the minutes. 

2. Agenda Item No. 2:To consider the Action Taken Report on the minutes of 

Board of Studies held on 6 Jan 2023 (Annexure -I). 

Resolution:The board considered the ActiO!,I Taken Report. 

3. Agenda Item No. 3: To discuss about the revision of course structure and 

syllabus of UG programs (B.Sc. Environmental Science). (Annexure -II). 

a. In B.Sc. Environmental Science which was started in 2022-23 session under the 

NEP scheme,there should be one minor course essential for each academic year, in 

this regard we have proposed Natural Hazards and Disaster Management (B 150207T) 

as minor subject in first year (II Semester). It wa~ also uploaded on the ERP as minor 

subject in IT Semester, meanwhile English Communication (AEC-01) has been 

implemented as ordered by present Dean, KVSCOS, Dr. Mahavir Singh. Now we 

have two minor subjects in a year that is incorrect as per NEP guidelines. 

After the brief discussion with Hon 'ble Vice Chancellor, SVSU and present Dean, 

KVSCOS Dr. Renu Mavi, it was decided that English Communication (AEC-01) will 

be continue as minor subject in first year and Natural Hazards and Disaster 

Management (B 150207T) may be shifted to second year as minor subject. 

b. As per the other B.Sc. NEP Evolution scheme some common subjects are opted as 

minor elective but in B.Sc. Environmental Science(NEP) compulsory major subjects 

have to reconsidered. 
Resolution:Both the points Unanimously approved and recommended to faculty 

board 

4. Agenda Item No. 4:To discuss starting MSc. Environmental Science as new 

programs. 
Resolution: Unanimously approved and recommended to Faculty Board. 

5. Agenda Item No. 5: To discuss purchasing essential chemicals and reagents for 

academic session 2023-24. 
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Ae,n11la Item No. 7: To discuss the planning of Industrial/ ncadcmic visit, . 
1-fr~ol u !inn: l l11a11imo11sly approved and recommended lo 1-'at:ully l~oarcJ. 

S. Arl·nd :1 lt,·m No. 8: To discuss the cstablishmc11 t or Mini Flotanical 
C:1nkn,l)igit:ll Botanical Ga rdcu. 
R,-,0l111io11 : Unanimously approved and recommended 10 Faculty Board 

o .-\.<>cnda item No. 9: To propose the name of the cxtern:11 expert of BOS fo r the 
department. 

Rcsolu lion: The fo llowing members proposed for the approva l of the external expert 
ll f BOS for the cJerartment. 

Dr Vijay 1vlalik, Professor and HOD Botany· Department. CCS lniversir:­
'vlcerul. 

, Dr. Ashok Kumar Associate Professor, 13otany Department, CCS lJniversn:. · 
Mcerut. 

10. Ageuda Item No. 10: To establish a separate Department of E nvironmental 
Sciences in KVSCOS. 
Resulution: Unanimously approved and recommended to Faculty Board 

. ·r~-~ 
\I ~ L-, ";.--.. ~~ ..... v 

Dr. Sa eta Daya l 
Chai rpcrson 

S ulimittcd tuFac ulty Board 
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and PG for the 
session 2023-24. 

Agenda Item 
7:To discuss 
plann ing 

No. Confi rmed. 
the 
of 

Industrial/ academic 

vi sits. 

Agenda Item No. 8 : 
To discuss the 
establishment of 
Mini Botanical 
Garden/Digital 
Botanical Garden. 

Agenda Ite m No. 9: 
To propose the name 
of the external 
expert of BOS for 
the department. 

Agenda Item No. 
10: To establish a 
separate Department 
of Environmental 
Sciences in 
KVSCOS. 

Confirmed. 

Confi rmed. 

Confirmed. 

Ooardfor 
Approval. 

The 
recommendati 
ons were 
referred to the 
Facu lty Board 
for Approval. 

The 
recommendati 
ons were 
referred to the 
Faculty Board 
for Approval. 
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BOTANY / i ~ •;~:1 OR c;2 25 /•:,:;:J• B.Sc.-1 C' ~~ .. • I @R1\'ii/i\::ATE COURSE IN MICROBIAL TECHNOLOGY & CLASSICAL BOTANY/ B.Sc.-I ~~e: Certificate Course in Microbial Technology & Classical Botany j Year: 1 j ~,~;~;~; 
.---

Subject: Botnny r ~~' ou a ode: I Course Title: Microbiology & Pinnt Pathology 1...' ~ IT 
/,~6ur utcomes: After the completion of the course the students will be able to: . . ;uf t@)evelop understanding about the classilication and diversity of different microbes including vi ruses, Algae, Fungi & Lichens & ~ (n'jheir economic im portance. 
~- F7:levelop conceptual skill about identifying microbes, pathogens, biofertili zcrs & lichens. cl ls]lain knowledge about developing commercial enterprise of microbial products. 1~ r1 i;:;\C\ earn host - pathogen relationship and disease management. I t:'..':'.) Leam Presentation skills (oral & writing) in life sciences by usage of computer & multimedia. : ~ Gain Knowledge about uses of microbes in various liclds. · B Understand the structure and reproduction of certain selected bacteria algae, fungi and lichens _{(JD)_ Gain Knowledge about the economic values of this lower group of plant community. Cre9 4 

Core Compulsory Ma@ arks: 25+75 
Min. Passing Marks: 

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0 
Unit 

Topic 

A. Introduction to Indian ancient, Vedic and heritage Botany nnd contribution of Indian Botanists, in context with the holistic development of modern science nnd technology, has to be tnught, prncfice!l and assessed via class interaction/ assignments / self-study mentioned under Continuous Internal Evalunfion (CIE). 
B. Microbial Techniques & instrumentntion 
Microscopy - Light, phase contrast, electron, scanning and transmission electron microscopy, staining techniques for light microscopy, sample preparation for electron microscopy. Common equipment of microbiology lab and principle 

No. 
of 

Lcctu 
res 
(60 
hrs) 

of their worki ng - autoclave, oven, laminar air flow, centrifuge. Colorimetry and spectrophotometry, immobilization 8 

II 

methods, fermentation and fermenters. 

Microbial world 
Cell structure of Eukaryotic and prokaryotic cells, Gram positive and Gram-negative bacteria, Structure of a bacteria; Bacterial Chcmotaxis and Quorum sensing, Bacterial Growth curve, factors affecting growth of microbes; 8 measurement of growth; Batch culture, fed batch culture and continuous culture; Synchronous growth of microbes; Sporulation and reproduction and recombination in bacteria. 
Viruses, general characteristics, viral culture, Structure of viruses, Bacteriophages, Structure of T4 &, A-phage; Lytic and Lysogenic cycles, viroid, Prions & mycoplasma & phytoplasma, Actino111ycetcs & plasmids and their economic uses. 

m Phycology - . . , Range ofthallus organization in Algae, Pigments, Reserve food-Reprod uctiQI) ~Clns~ilication and life cycle of -f:!ostoc, Ch/ore/la, Volvox, Hydrodictyo11, Oedogo11i11111, Chara:·sargassum; Ectoca17J11s, Po/ysiphonia. 7 Economic impo11ance of algae - Role of algae•in S?i l fertility- biofortilizer-Nitrogen fixation-,S)mbiosis; Commercial products of algae -biofucl, Agar. 

IV Mycology 
7 General characteristics, nutrition, life cycle, E.:onomic importance or Fungi, Classification upto class. Distinguishing characters of Myxomycota: General characters of Mastigomycotinn, Zygomycota: Rhi=opus. Ascomycotn: Saccharomyces, Penicilli11111, Pe=i:a. Dnsidiomycotinn: Ustilago, Puccinia, Agaricus; Dcutcromycotina: Fusarium, Allernaria. Heterothallism, Physiological specialization, Heterokaryosis & Parasexuality. 



~> 
,-:-P~l ushroom Cultivation, Lichenology & Mycorrhiza 

, j;,\lushroom cul tivation. . 
1-_lpen~ral account of lichens, reproduction and significance; Mycorrhi:a: ectomycorrhi:a and endomycorrhiza and their '-'j:'5 /gm fi cance . 

..[JJ1•tant Pathology 
.:-.··-Oisease concept, Symptoms, Etiology & causal complex, Primary and secondary inoculum, Infection, Pathogenicity 

and pathogenesis, Koch' s Postulates. Mechanism of infection (Brief idea about Pre-penetration, Penetration and Post­penetration), Disease cycle (monocyclic, polycyclic and polyctic). Defense mechanism with special reference lo 
Phytoalexin, Resistance- Systemic acquired and Induced systemic fungi cides- Bordeaux mixture, Lime Sulphur, Tobacco decoction, Necm cake & oil 

7 

7 

Diseases and Control 8 
Symptoms, Causal organism, Disease cycle and Control measures of - Early & Late Blight of Potato, False Smut of 
Ri ce/ Brown spot of rice, Black Stem Rust of Wheat, Alternaria spot' and ' White rust of Crucifcrs, Red Rot of Sugarcane, Wilting of Arhar, Mosaic diseases on tobacco and cucumber, yellow vein mosaic ofbhindi; Citrus Canker, 
Lillie leaf of brinjal; Damping off of seedli ngs, Disease management: Quarantine, Chemical, Biological , Integrated est disease management 
Applied Micro biology 
Food fermentations and food produced by microbes, amino acids, Production of antibiotics, enzymes, vitamins, alcoholic beverages, organic acid & genetic recombinant vaccines. Mass production of bacterial biofert ilizers, blue 8 green algae, A: olla and mycorrhi:a. Plant growth promoting rhizobacteria & biopesticides- Trichoderma sp. and 
Pseudomonas, Single cell proteins, Organic farming inputs, Microbiology of water, Bioploymers, Bioindicators, biosensors, Bioremediation, Production of biofuels, biodegradation of pollutants and biodeterioration of materials & Cultural Property. 

Suggested Readings: 
Course Books p ublished in Hindi may be prescribed by the Universities. 

\. I.cl cl qq cl cl cl cl cl 'qcfqcf cl {cl cl <le! cl cf cl ) cl 'qcfqcf , i l l ,cl <le! cl cl cl ,cl cl cl cl <le! , ~ 
qqqqqqqqqqq ,qqqqqqqqqqq ' qqqqqqqqqqqq qqq 'qcfqcf - qqqqqqq 

: 'qcfqcf - QQQQ ' qqqqq cl qqq qqqqqqq :qqqqqqq qqqqqqq ,QQQQ 

2. cl<l<I cl<l<I "cl "clclqq <le! i l fclq"q clclqq cl"clcl "clcl<l<I clclcl c1q "cl<l<I cl"cl"cl cfflflW{ rtdpublisher2019 
3. qqqqqqqqqq 'qcfqcf qqq qqqqqqq <1<1 qqqq m qqqqqqqq lffllffl'q' 

qqqqqqqq 2018 qqqqqqqqqq qqqqqq qqqqqqq 
4 . 'qcfqcf qqq qqqqqqq : 'qcfqcf qqq 'qcfqcf 2012 s. c1q 4QQQ qqqqq qqqqqqqq c1q <11o m qqqqqqqq 2018. qcfflUlfflq<ffiffiqqqq 

qqqqqqqqqq qqqqqq qqqqqqq 

6. cl qq cl "cl qqq cl 2020. <le! qq cl "cl "cl qq cl qqq , ~ I fcl' cl cl cl cl cl cl cl qq qq 
7. ~ 'qcfqcf 2020. 'qcfqcf qqq : qqqqqqqq qqqqqq qqq qqqqqqqq 
8. Microbiology Fundamental and Applications (hindi) {pb) 
9. ISBN: 9788188826230 Edition: 03Year: 2016Author: Dr. Purohit SS, Dr. Deo Publisher : Student Edition Language 

: Hindi 
I 0. 'qcfqcf qqq qqqqqqq cl qqqqqq -qqq : Definitional Dictionary of Plant P.bi::gy.llCommission for 

Scientific and Technical Terminology. 
11. Modern Microbiology (hindi) (hb) ISBN: 9788 I 77543599Edition : I Year : 20 I &Author: Dr. Purohit SS , Dr. Singh T 

Publisher: Agrobios (India) 
12. Suggested books "Plant pathology by R.S. Mehrotra, Tata McGraw-Hill Education" are included in reading resources list 

Unit-I A: 
i. htt ps://i ndi anculture. gov. i nlrarebooksleconom ic-botany-india 

https:llwww.infinityfoundation.com/mandalalt es/t es tiwar botany frameset.htm 
ii. https:/lwww.researchgate.net/publication/335715457 Ancient Indian rishi's Sages knowledge of b 

otany and medicinal plants since Vedic period was much older than the period of Theophrast 
us A case study- who was the actual father of botanv 

iii. https:llwww.scribd.com/presentation/81269920/Botanv-of-Ancient-India 
iv. https://insa.nic. inlwritereaddata/UpLoadedFiles/JJHS/Vol J 7 2 17 P KBhattacharyya.pdf 

BOTANY-UG-2020 Page 7 



CElffl F ICATE C'O l lH~F. IN MIC ROIHAL TEC IINOLOCY & C'L\ SSJCA L 
BO'I AN Y 

OI< 
11.~l'.- I 

CERTI Fl( 'A'I I'. C'O l lH~F. t:--. 1\11( 1{0111 /\1. '11.( ll."11 01.0<;Y & < l.1\ '-i'-i l ( 'A I. ll<fl 1\ "1/Y / IJ...,c.- J 
l' rop1,1m111r Ct·rt iflr,,,r Co11n,· /11 !tf/rroh/11/ 7,•c/,11 11/o~1· .~ ( /1Hlir 11/ /111/1111 )' ( r " I «.rm, tr r 

1/l'~p• r I 

l our <.c• ( l>dl' I 
B0,10 10 1 I 

~ l nur, r 11 111cnmr~: Atlrr 1hr <omplcl1on 111 lhc un1r,c 1hr , 1talcn1, \,d i he ,1hlt In 
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~ Dr\ rlr,p c-onrrp!11., I ,I.ill .1hou11dcn1tf) in. g m1crohc,. p.11hogcn,. h1ofcr1d11ct\ A. l1LhcM 
I ) t • 

"-un 1-.nrl\, lc-di;tr aooul de, eloping commcrc1.1l cnlcrpri,c 01 m1crob1.il produc.h 
4 I cirn hn,1 p.11hngrn r<.'l.1tion , h1p a nd d1 \CJ\C m,tnJgcmcnl 

@ 5 I nm Prc,cnlJtl(ln , I. il l, (orJI k. "riling) 1n life science, h) u,Jgc of computer&. mul11mcJ1.1. 
g 6 C,J1n K nn\, lcdge about use, of microbe, in \Jrious field, 
@ 7 l nJcr~tJnd the , uucturc and reproduction of ccrum ,clcctLJ hJctcn.1 .1lg.1c, fungi .1nJ lichens L R Lam Knm, lcd!!e about the economic , .1luc, of 1h1 \ l<l\\cr l!roup of p l.1 n1 communi t) . 

( llllr\(' ( Ilk ,\l lrrohl nlolt)f /1, l'l.111 1 l1.lfl111 l•,1n 

'- ~ r<.'dl!~ 4 - - - TCore Compu l,o ry 

\1.i , \ far\..< 25•i5 \1in f'.1,\ing ;\l .1Iks-.---------

l - -----------< l owl , o of I CTturc,.-1 u tn:,ah- l'r ,d •c 11 ( in hour< r<'' " eel-. ) 4-0-0 

r- l n il 

II 

Topic - ~· 
I.~:.° .. L::C) 

A. l n l ro rlucllo n to lndlan R-;;;;c nl , Vedic and htr llage Dotany and con1ribulion o r India n Botani5 t'l, in conltlf 
" 1th lhe holi \l ic de, d opm tnl o r m odern scit nct and t tehno logy, has to bt laugh I, practlctd and u sn ,cd via 
c1,.,~ intcn ctionl a,,lgnmcnts / self-,tudy mtnllontd undtr Continuous Internal Evaluat ion (C IE). 

13. \ l icroh ia l Techn iq ue, & Ins trumenta t ion I 
\1 ,cro,cop~ - I ight. pha~c contrast, electron. scanning and trammiss ion cleclion microscopy. st.11ning technique~ for 
light m1cro,cop). ~mplc prcp:uation for electron micro,copy. Common equipment of microbrology lJh and principlc: 

r ts I 
(60 
hn) 

,,r the r \,orking - aulocla,e. oven. laminar air n o,,, centrifuge. Colorimetr) JnJ sp.:clrophotomt:try. 1mmobih1Jtiun 8 
method,. fermentation and fermenter.;. 

'\l ic robial \\ o rld 
Cell , tructure of Eubryotic a nd prokaryotic cells , Gram positive and Gram-negative b.icleria. S1ructun: of a bactc:ria; 
B.ictcrial Chcmot.axis and Quorum sensing, Bacterial Growth curve, factors affecting growth of microbes; 8 
mca,urcmcnt of gro\\1h; Batch culture, fed batch culture and continuous culture; Synchronous groWlh of microbes; 
Sporulation and reproduction and recombination in bacteria . 
Vi ruse~, general characteristics, v iral culture, S tructure o f viruses, lhc1eriophages, Structure of T -1 &. A.-phagc:; Lytic 
and L)sogcnic C)clcs, viroid, Prions & mycoplasma & phytoplasma, Actinomycc:tc:s & plasmids and 1hc:ir economic 
u,c~. 

,-....-------------------------------------------------+------; '\lyco logy 8 Ill 
General characteristics, nutrition, life cycle, Economic imponancc of Fungi, C lass ification upto class. Distinguishing 
character.; o f Myxomycota: General character.; o f Mastigomycotina, Zygomycota: Rhi=opus. Ascomycota: 
Saccharomyces, Penicillium, Pe=i=a. Basidiomycotina: Us1ilago. Puccinia. Agaricus, Dtu tero my coti na: Fusarium, 
Alrernaria. Heterothallism, Physiological sp.:c ia liw tion, Heterokar)osis & Parasc:xuality. 
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~j'ltshroo m Cu_ltivn tion, Lichenology & My corrh"j";a 

@?) 
5 

~ (§ 
~ 

c-- © 
"' ;a, 5 

) ! \II shroom cultivation. 8 
lQi'i, ,neral account oflichew re d 1· . d · • h · -' h · , "i-" , . ·'• pro uc ion an s1gn1ficance· Mycorrhl:a: eclomycorrhl:a and r:ndomycorr /:a an" I r:ir ;,1gn1ficance. ' 

Pinnt Pathology -- -- - ----- - 8 
Disease concept Sym t E · I & · p h · 't . , P oms, !lo ogy causal complex, Primary and secondary inoculurn, lnfr:cllon, al ogcn1c1 Y 
aod path_ogenes'.s, Koch's Postulates. Mechanism of infection (Brief idea about Pre-penetration, Penetration and Pc,st­
penetratio~), D1s~ase cycle (monocycl ic, polycyclic and polyctic). Dcfcn~e mechanism with special reference t0 
Phytoalexm, Re~1stance- Systemic acquired and Induced sy3temic fungicidc3- 13ordcaux mixture, Lime Sulphur, 
Tobacco decoction, Neem cake & oil 

i
= 0 

l/~~'V,;1- -+-;:;D-:-is-e-ns_e_s_a_n--:-d--:C=-o-n-t-ro_l_____ -- - - -- - 10 
Symptoms, Causal organism, Di~ease cycle and Control mew.ure9 of - Early & Late Blight of P0tato, False Smut of d,S) Q Rice/ Brown spot of rice, Black Stem Rust of Wheat, A/Jernarla spot' and 'White ru3t of Cruci fers, Red Rot of 

r-- QI;\ Sugarcane, Wilting of Arhar, Mosaic diseases on tobacco and cucumber, yellow vein m<,•,aic ,,fhhindi; Citrus Canker, 
~ ~ Little leaf of brinjal; Damping off of sctdli ngs, Discaqe management: Quarantine, Chemical, Biological, Integrated 
u J est disease mana emcnt 

Applied Microbiology 
Food fermentations and food produced by microbes, amino acid·1, Producti<Jn 1Jf antibiotic~, cnzymc:i, vitamins, 
alcoholic beverage~, organic acid & genetic rccomhinant vaccines. Ma\9 produ(;tir,n of bacterial hiofcrtilizcrn, blue 10 
green algae, A:ol/a and mycorrhi:a. Plant growth promoting rhizohactcria & biopc•,ticidc·l- Trichoderma .rp. and 
Pse11do111onas, Single cell proteins, Organic farming inputG, MicrohifJl<,gy of watcr, Bi,,ployrncr:i, Hioindicatorn, 
bioscnsors, Biorcmcdiation, Production of hiofucls, bifJdcgradation of pullutant!l and bir,dctcrir,ration of material•: & 
Cultural Property. 
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B Proi~rnme/Class: Certificate Year: Pirst \ Semester: Pirst 
~ ) Subject: MICROBIOLOGY I (t(o Course Code: B080101T Course Title: General Microbiology 
~ ou ,·se Outcomes: -

he student at the completion of the course will be able to: E • To understand the history, relevance of microbiology and classification of microbes. 
~ • To learn and understand the microbial diversity in the living world. 
0 • To understand the working of various microscopes and thei r applications . 

• To gain knowledge of various (physical and chemical) methods of control of microorganisms and safety 
I measures to be followed while handling microbes. 

@ • To demonstrate and understanding of bacterial, fungal, cyanobacterial , algal, vira l and rickcttcsial 
I 

~ classification, culturing, reproduction and significance. 

@ • To learn different methods of staining of microbes . 
g • To understand, learn and gain skill of isolation, culturing and maintenance of pure culture . 
@ • To enable the students to get sufficient knowledge in principles and applications ofbio-instruments. 

• To help students gain knowledge about antibiotics and other chemotherapeutic agents . -

Credits: 4 I Core: Compulsory 
Max.Marks:25+75 I Min. Passing marks: as per rules 
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0 

Unit Topics Total No. of 
Lectures/ 
Hours (60) 

I Introduction, history and scope of Microbiology 8 
History, scope, branches of microbiology and relevance of microbiology; 
Contribution of Antony Van Leeuwenhoek, Edward Jenner, Louis Pasteur, 
Robert Koch, Joseph Lister, Alexander Fleming, Jvanowsky, Waksman, Subba 
Rao, Sambhunath De; Position of microorganisms in the living world. 5 
kingdom classification of Whittaker and 3 kingdom class ification, comparison 
of the 3 domain of microorganisms- bacteria, archaea, eukarya; Bergey's 
manual and introduction to classification of bacteria. 

II Bacterial morphology 10 
Ultrastructure of bacterial cell, cell wall, plasma membrane, capsule, flagella, v nucleoid, and reserve material. Differences between archaebacterial and 
eubacterial cell. General features of Rickettsia, Chlamydia, Mollicutes, 
Actinomycetes and Cynobacteria. 
The viruses 
General properties and structure of animal viruses: Influenza, HIV; plant 
viruses: TMV; bacterial viruses: Lambda Phage and T4 bacteriophage; general 
features of Prions and Viroids. 
Fungi 
General characteristics, classification & reproduction of Saccharomyces, 
Aspergllus. 
Protozoa 
General characteristics, classification & reproduction of Giardia, Entamoeba 

,. 
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~ L--- -
Ill •<)• Technique, in mlcn;i;lr, l~gy J 

@RJ /L.-:'--··..I Princinlcs f · ,.~} C ,, 0 micrmcopy, co11 \ lrul l11111 and ,1ppl 111111 111 of i ompound ~icrmcopc (mnnoc11 l.1r n11 d h,n,,.: 11lnr). r1rwh1 f, r ld \ f,,,,, ... ,,,py. 

\I 

VI 

\ 'll 

Da rk fi eld M1cro, rop\ ,l'hn \<' ( nnlr,1'1 M,ir,, , 1op\, 11111,rr rr n, ,. •.,f, rn "•PY· 

Clcctrnn M1t rnc,copy 11 M nnd \ I vi 

T1:rhn lcpu·~ In 111 lr rnh lo lo1n II 
Pr inciplr ,. cnn\ lfll ( 111111 ,111cl 11ppl 11 .,11011 nf , cn1ri l11y, , I,,, 1rr1 ,l,,v1 ii In 11 ► , ir,,r 

& l ncubntor \ h,,~<"r, I ,1m111,1r flm~, ( nlnur11nr1, r Iv <.., pr, tr11pli11f11111r trr (I JV 

\/11,) 

~ ttrlll rn tin 11 t rr hn l1 p1 r~ ri nd rnnl rol o f 111 lrro11rr, ri nl~111 , 1 

Dd i 11111nm n f lcrm, ,tc rtlr n111nn nncl d1 \1 11 fcd1011, <., 1c ri li1111 w11 h}' f'h}' 11< ,ii 

111c1hncl,- l , e of mni, 1 he.it- he:11 11 11der pre \ , 11rc, 1111l n<. l.wc, hor l1ny. 

1 
pnt,1currn1tron. frncl1nnnl q crili1,11ion, f) nd.ill 11.1lron, I h e of dry hcnr lrnt 11 rr 

n, rn, incrner,1t inn, r,ltrntron- Se rt , fi lter, mcmhr.111c filt er. I lf.l'J\ filrcr. 

Rndint ion- lon11rng and non- ion 11rng, Chemrcnl merhn<h · Alcoho l~. nldchyrlc '· 

phenol,, halogen,. mctal lrc <;a ll , , eth) k11e nxrdc . ' 
J<;o(ntion, c11lt i, 11 t ion nn cl prr, cn ntion o f microorJ?R nr , m, 

Culture med r,1 ,1ncl rt\ I) res. Merhnd\ for enumcr,1tron & ic;o larro n o f 

microorgan"m' u,m~ po ur plnte, ,prc, d plnrc rcc hnrquc, and ~trc.11-.. plate, 

J<.olatron 0f a111c1Ph1c mrcrNlr~nnhm,. ;\,h rntcnnncc nnd pre\ervalron of pure j 

Culture 

Stnim nncl ,t:dning tec hnique~ 
\ tn mrng techn rque, . pr111crplc, . pr<>ccd11 re, ,and nppl1c.1tron, o f ')r mplc , t,1111 111g, I 
nept1,c , t:11 11 111g. 01 fTcren trnl c; tnrnrng- Gram', , t.11 nrng . .icrcl h,t , tnrn rng. 

I e1,hmn11', '-11111111~ G1cmc;.a·, , tam rng. / 1chl l'iec l,cn ~t.11nrniz. <; rnrclurnl 

,1.1111,ng- cell " nll . cnp, ulc. cnclosporc nnd flagclln ~1.1rnrn1i 

\ Ill Rio, tnti~ tin 
Introciuc tmn to b10\tnl l\lrc, dcfin rl ron slatr , trc,tl method,. brnlogical 

mca,urcment, ki nds of hiologicnl datn, Mcn,urc of centra l tendency - Mean, I 
medran. mode, ,tnndnrd deviation; Collection of dnra, ~ampling and <;amplr n_g I 
d«oga, dass ifkauoa ,ad tab"l, Hoa, types of " pte,cnrnt;on, grnpb,c I 
hiodiagrarm . 

~ --- -
Suggc,;ted Read ing<;: 

I ,\(exopoulas C.J . and Mims C.\V., Introductory Mycology, New Age International, New Dt:lh r. 

6 

r, 

1 

7 

8 

2 Ancj a K.R .. Experiments in Microbiology, plan t pathology, Tissue culture and Mu.,h room cultivation, 

New Age International, New Delhi. 

3. Atlas R.M., Microbiology- Fundamentals and appl icat ions, Macmillan Publish ing Company, New York. 

4 Ben,on Haro ld J., Microbiological Applications, \VCB Mcgraw-Hill, N ew York. 

5. Bold H.C. and Wynne M.J ., Introduction to Algae, Prentice Hall o f Ind ia Priva te Limited, New Delhi. 

6 Baveja C.P., Textbook of microbiology APC 6th edition. 

7 Dubey R.C .. and Mahcshwari D.K., Textbook of microbiology, S Chand Publications. 

8 Pelczar M.J ., Chan E.C.S and Kreig N.R., Microbiology, Mcgraw-Hill Book Co mpany, New York. 

9. Prescon Lansing M., Harley John P. and Klein Donald A., Microbio logy, WCB Mcgraw- Hill, New 
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~ rogramme/Class: Certificate Year: First / Semester: fi rst 

Subject: MICROBIOLOGY I 
Course Code: 8080 IO IT Course Tit le: General Microbiology 

Course Outcomes: 

,l0 

The student at the completion o f the course w ill be able to: 

• To understand the history, re levance of microbiology and class ification of microbes. 

• To learn and understand the microbia l diversity in the living world . 

• To understand the working o f various microscopes and their applications . 

• T · k . . f I f · oorganisms and safety 

o gain now ledge of various {physical and chemical) methods o contra o m,cr 

measures to be fo llowed whi le handling m icrobes. 
viral and rickettesial 

• To demonstrate and understanding o f bacterial, fu ngal, cyanobacteri al, a lga l, 

c lassificatio n, culturing, reproduction and s ign ificance. 

• To learn different methods of sta ining of microbes . 

• To understand, learn and gain skill of isolation, culturing and maintenance of pure cultu~e . 

• To enable the students to get sufficient knowledge in principles and applications of bio-instruments . 

• To help students ga in knowledge about antibiotics and o ther chemotherapeutic agents . 

Credits: 4 
• I Core: Compulsory 

Max. Marks: 25+75 I Min. Passing marks: as per ru les 

_Total No. of Lectures-Tutorials-Pract ical (in hours per week): L-T-P: 4-0-0 of 

Unit Topics 
Total No. 
Lectures/ 
Hours (60) 

I Introduction, history and scope of Microbiology 
10 

History, scope, branches of microbiology and relevance of microbio logy; 

Contribution of Antony Van Leeuwenhoek, Edward Jenner, Louis Pasteur, 

Ro bert Koch, Joseph Lister, Alexander Fleming, Ivanowsky, Waksman, Subba 

Rao, Sambhunath De; Position of microorganisms in the Jiving world. 5 

kingdom c lassification of Whittaker and 3 kingdom class ification, comparison 

of the 3 doma in of microorganisms- bacteri a, archaea, eukarya; Bergey's 

manua l and introduction to class ification of bacteria. 

II Bacterial morphology 
10 

Ultrastructure of bacterial cell , cell wa ll, p lasma membrane, capsule, flage lla, 

nucleoid, and reserve material. Differences between archaebacteria l and 

eubacterial cell. General features of Rickettsia, Chlamydia, Moll icutes, 

Actinomycetes and Cynobacteria. 

The viruses 
Genera l properties and structure of animal viruses: Influenza, HIV; p lant 

viruses: TMV; bacterial viruses: Lambda-Phage and T4 bacteriophage; genera l 

features of Prions and Viroids. 

Fungi 
General characteristics, classification & reproduction of Saccharomyces, 

Asperg llus. 

Protozoa 
General characteristics, classification & reproduction of G iardia, Entamoeba 



Ill 

IV 

V 

-
VI 

VII 

·~·<:ch'.1l11ucs_ln .mkrohlology [ 

I 11111.:rplcs of 1111croscopy, construction and opplicution o f-

Compo und Microscope (monocular nnd binocular), llright field Microc;copy, 

Dnrk fie ld Microscopy ,Phase Contrast Micrmcopy, r-luorcscencc Microscopy, 

E~c~tron Microscopy- TEM and SEM 

Tcchnlqncs 1;;-;;icrohiology ll · --

Princ iples, construction nnd application of centrifuge; bacterio logical Incubator 

& Inc11hntor Shaker; I .ami,rnr flow; Colourimeter & S pectrophotometer (UV­

Yis) 

Stcrili1:ation techniques and control of microorganis ms 

Dcfinitions of terms- slcrilizntion und disinfec tion; Sterilizatio n by Phys ical 

methods- Use of moist hcnt- hcat under press ure, autoclave, boiling, 

pnstcurizntion, frac tio nal sterilization, tyndn llization; Use of dry heat- hot air 

oven, inc incrntion; Filtration- Seitz filter, membrane filter, HEPA filter; 

Radiation- Ionizing and non- ionizing; Chemical methods- Alcohols, a ldehydes, 

pheno ls, ha logens, metallic sa lts, ethylene oxide. 

Isolation, cultivation nnd preservation of microorganisms 

Culture media and its types; Methods for enumeration & isolation of 

microorganisms us ing pour plate, spread plate technique, and streak plate; 

Isolation of anaerobic microorganisms; Maintenance and preservation of pure 

Culture 

Stains and staining techniques 
Staining techniques, principles, procedures and app lications of Simple staining, 

negative staining; Differentia l staining-. Gram's staining, ac id fast staining, 

Leishman' s staining, Giemsa's staining, Ziehl Neelsen s taining; Structural 

staining- cell wall, capsule, endospore and flagella staining. 

Suggested Readings: 
l . Alexopou las CJ. and Mims C.W., Introductory Mycology, New Age International, New Delhi. 

H 

8 

JO 

7 

7 

2 . Aneja K.R., Experiments in Microbiology, plant patho logy, Tissue culture and Mushroom cultivation, 

New Age International, New Delhi . 

3. Atlas R.M., Microbiology- Fundamentals and applications, Macmillan Publishing Company, New York. 

4. Benson Harold J ., Microbiological Applications, WCB Mcgraw-Hill, New York. 

5. Bold .H.C. and Wynne M.J., Introduction to Algae, Prentice Hall of India Private Limited, New Delhi. 

6. Baveja C.P., Textbook of microbiology APC 61
h edition. 

7. Dubey R.C.. and Maheshwari D.K., Textbook of microbiology, S Chand Publications. 

8. Pelczar M.J ., Chan E.C.S and Kreig N .R., Microbiology, Mcgraw-Hill Book Company, New York. 

9. Prescott Lansing M., Harley John P. and Klein Donald A., Microbiology, WCB Mcgraw- Hill, New 
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