








COurse 
Code: 

BOT104M 

Max. Marks: 100 

Unit 

Course Title: 

Unit I 

Unit II 

Course Outcomes: Understanding the problem of pollution of air, water and soil; Causes of 

pollution:; acquaintance with different types pollutants and global environmental problem. 
Course: Minor Elective 

Credits: 4 

Minor Elective Course in Botany 

Unit IV 

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

Subject: Botany 

Environmental Pollution 

Topic 

impact of pollution. 
1. Environmental pollution as a global problem and general 

2. Pollutants and their types 

Suggested Reading: 

1. Air pollution and its causes; impact of air pollution. 
2. Green house gases and global warming 

Year: I 

Unit III. Water pollution and its causes; impact of water pollution. 
2. Eutrophication, biological oxygen demand (BOD) and 

chemical oxygen demand (COD). 

1. Soil pollution and its causes; impact of soil pollution. 
2. Industrial pollutants affecting soil. 

Min. Passing Marks: 33 

Semester: 
III or IV 

https://www.digitalindia.gov.in/services 

No. of lectures 

hrs (60) 

Suggested Continuous Evaluation: 25 Marks 

Suggested Online Link: https:/ndl.itkgp.ac.in/ : ttp://epgp.inlibnet.ac. in/; 
htp://egyankosh.ac.in/; htps:/epathshala.nic. in/; 

15 

Environment and Pollution: An ecological approach; Author(s)- R.S. Ambasht and 
P.K Ambasht; CBS Publishers & Distributors, New Delhi 

15 

Ecology and Environment: Author(s)- PD Sharma; Rastogi Publications, Meerut 
Environmental Pollution; Author-N. Manivasakanm; National Book Trust, India. 

15 

This course can be opted as a Minor Elective paper by the students of other subjects 



COurse Code: 

BOTIO4M 
Course Title: 

Course Outcomes: 1. Understard? 

Max. Marks: I00 

Minor Electie Course in Botany 

Unit 

Sabject. Ftut 

B. Understanding of strucure ccosystems. Credits: 4 

Unit IV 

Introduction to Ecsystem 

Environment; 2.. Acquzintance with 

IOtal NO. OT LEctures-Iutonas-Pracncal (in Lours per 

Topic 

. Basic concepts of Ecology, Ecn ai Ervii 2. Structure of ecosyster-Gigic ai bioúc conpcs 
1. Classification of ecosystem 

Suggested Reading: 

I. Food chzin, Food reo & Ecalogical gyremd 2. Sudy of local Aquatic en Fores Ecsytem 

s of Eomlogy, Ecos;sa od 

2. Functions of Ecosystem-Nuuit cycling 2r� Energ ño# 

Yerl Seoster. 

1. Concept of ecosystern stabilis nd arOs afcing szbii 2. Degraded Ecosystems and Metods oier Resoraon 

COurse: Snor EEckve 

SIn. P2sSing Sl2rks 33 

Suggested Online Link: hos/näi inkep 2c in ;: 
htp:/legyankosh.2c,in!; htos/lepashstalz nic in: 
htps/wwwdigitalindizgov.in/services 

" A Text Book of Plant Ecology: Auto13} RS. Amizsh: and NK Ambesr CSs Publishers && Disuibutos, New Deni 

Ecology and Enviroment: Arhor(s- PD Sherc2; Rsogi Pubicaions, Me 
and S.R. Gupta; S. Chend and Compoay Pr Lie, N* Deii 

Suggested Continuous Evaluation: 25 Marks 

No. of lectures 
hrs (60) 

Ecology, Enviroment and Resource Conservation: Auic(s JS. Stgh, SP.Sinh 

! 

This cOurse can be opted as a Mfinor lective peper by the students of other sabjects 

isbip bet ec Cr2isus 
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w 

3 

4 

Programme/Class: 

Certificate in Science 

Unit 

Course Code: 

Course title: Biofertilizers 

Credits: 03 

Paper- Theory Subject: Vocational/Skill Development Course 

Year: First 

Max. Marks 25 + 75 

Course Title: Biofertilizers 

Content 

Semester: First 

Total number of hours 

Rhizobim-isolation, identification, mass multiplícation, carrier-based inoculants. 

45 Hrs 

Biofertilizers: Introduction and types and importance of biofertilizers, History of biofertilizers production Classification of biofertilizers microorganisms used in biofertilizers production. 

A study of growth characteristics of various mícrobes used in biofertílizers productíon. Nitrogen cycle in Nature. Process of nodule formation Role of Nif and Nod gene in Biological Ntrogen fixation, Enzyme nitrogenase and its component, Biochemístry of nitrogen fixatíon. 

A study of growth characteristics of Actinorrhizal symbiosis, Azospirillum: isolation and mass multiplicat ion - carrier-based inoculant, associative effect of diflerent microorganisms. 
Growth characteristics of Azotobacter: classificatlon, characteristícs - crop response to Azotobacter inoculum, maintenance and mass mutiplicatlon. 

Number of 

Hours 

05 

15 

15 

10 



1 

2 

4 

3 

Programme/Class: 

Course Code: 

Certificate in Science 

Unit 

Paper-Theory Subject: Vocational/Skill Development Course 

Credits: 03 

Max. Marks 25 +75 

Year: First 

General aKcount of Cyanobacteria (blue green algae) 

Sugeested reading 

Course Title: Biofertilizers 

Content 

Azlla and Anabaena azolla association, nitrogen fbatlon, lactors allecting growth, blue green algae and Azolla in rice cultivation. 

Phosohate solubilizing microbes: Phosphate solubilizing microbes (anyone / consort ia) - Isolat lon, characterzatton, mass indum 
production, field Applikation 

L. Dubey, RC, 2005 A Textbook of Biotechnology S.Chand & Co, New Delhi. 

Introduction to mycorrhiza, Mycorrhizal assoclation, types of mycorrhizal association, Occurrence and distribution of mycorrhiza, growth on grass roots and observations for root colonization. Prenaratinn of VA-mycorrhizal inoculum. 

2. Kupmaresan, V. 2005, Biotechnology, Saras Publications, New Delhi 

Semester: Second 

Total number of hours 

3. Sathe, T.V, 2004, Vermieuliure and Organic Farming, Daya publishers. 

45 Hrs 

4. Subhs Rao, N.S. 2000, Sol! Microblology, Oxford & IBH Publishers, New Delhi. 

6. Kannaiyap, S., 2003, Biotechnology of Biofertilizers. CHIPS, Texas. 
s. Vavas. SC. Vavas, S. and Modi, HLA. 1998 Bio-lertilzes and organic _araiag Akta Prakasben dta 

7. Rai. M.k. 2005, Hand book of Mierobial Biofertiliers. The Hawogh Press, Inc. Newyork 

Number of 

Hours 

05 

15 

15 

10 



activities which can include short exams, in-class or online tests, home assignments. 

group discussions or oral presentations. 

1 

2 

3 

Evaluation Method 

Mid-term exam/in-class or on-line tests/home 

assignments/group discussions/oral presentations. 

Overall performance throughout the semester, Discipline, 
participation in different activities& Attendance 

Programme/Class: 

Certificate in Science 

Course Code: 

Unit 

Paper- Theory Subject: Vocational/Skill Development Course 

Credits: 03 

Year: First 

Max. Marks 25 + 75 

Course Title: Biofertilizers 

Content 

Total number of hours 

Semester: Third 

45 Hrs 

General account about soil healch, Organic farming: History of organic farming, Necd of organic farming, Benefits 
of organic farming, Green manuring and organic fertilizer, Social and market aspect of organic farming. 

Role of microorganisms in decuomposition of organic farm wastes, Different methods of Recycling of biodegradable 
municipal, agicultural and industrial waste. 

Marks 

ntroduction to vermniculture, Vermicomposting: Types and methods of vermicompusting and its field applications Various methods of making bio-composts. 

15 

10 

Number of 
Hours 

10 

10 

10 






















