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Course code

S2-CHEM1G

Course title

Chemistry for Farmers

Course type (Core
Course/Elective/Generic
Elective/Vocational/.....)

Generic Elective

Pre-requisite (if any)

Open for all _

Course Learning Outcomes
(CLO)

At the end of the program, student will gain knowledge of
following aspects of chemistry:

Crop cultivation, crop improvement, soil and crop

1.
management for sustainable organic agricultural
production and development. '

2. Physical properties of soil and fertilizers, soil types, soil
texture and soil structure required for an agricultural
field.

3. Analysis and identification of complex agricultural
problems and formulating ethical solutions.

4, Innovative processes, products, and technologies to
meet the challenges in agriculture and farming
practices. :

5. Fundamentals of horticulture.

6. Modern farming techniques and organic farming.

Credit Value 6+0
Total Marks Max. Marks: 30+70 { Min. Passing Marks:

33

B

e

Gty

¢ course ]

5
57

:l‘otal No.
Lectures: 90

of Lectures (In hours p

el;v'n\iee)l;): 3 hours per week (L-T-P: 3-0-0) To'tal No.‘df

Unit

No. of

Topic
: Lectures

o History of Farming, Global agricultural research system: need, scope,
opportunities; Role in promoting food security, reducing poverty and

History of Farming and Farm Management- 18

protecting the environment; National Agricultural Research Systems
(NARS) and Regional ‘Agricultural Research Institutions; Consultative
Group on International Agricultural Research (CGIAR), Rural

development programimes. Community Development Programme,

CgL




Intensive Agricultural District Programme, Special group Area Specific
Programmie, Integrated Rural Development Programme -

o Farm Management- Purchase of machinery, land conservation,
marketing outputs, purchase inputs, infrastructural development,
Acquiring funds, utilizing funds, planning future financial needs,
Maintaining production records, financial records, transaction records,
Farm management decisions.

Keywords/Tags: Food Security, Rural Development, Land Conservation,
Farm Management Decisions '

Soil fertility and nutrition management

le Soils: - Definition of soil, composition, importance of soil, soil Texture,
Soil productivity and fertility. Crop nutrition, nutrients, classification
with special reference to ML.P. ; \

o Nutrient sources- organic manures, fertilizers, bio fertilizers. Nutrient
recycling through manures and fertilizers.

o TFertilizers and fertilizer use- management of fertilizers. Biological
nitrogen fixation. Nitrogenous, phosphoric and pottasic fertilizers.
Green manure crops and cover crops. Integrated Nutrient Management.
Organic Manures: - Classification and importance of organic manures,
properties and methods of preparation of bulky manures.

o Micro nutrients useful for plants & their general information. Farm yard
manure, compost, and oilcake manures. Weeds: - Control of weeds
(Mechanical, Agricultural, Biological & Chemical methods).

Keywords/Tags: Soils, Bio Fertilizers, Green Manure Crops, Micro
Nutrients. .

18

Introduction of Horticulture & fruit preservation

o Meaning of horticulture, branches & scope of horticulture, plantation
methods. Training & pruning.

o Ornamental Gardening:-
(i) Definition, Importance & Scope,
(ii) Climber, Shrubs & Trees.

o Vermiculture, Vermicomposting and its applications.

Keywords/Tags: Horticulture, Ornamental Gardening, Vermiculture;
Vermicomposting -

18

Modern farming Techniques

o Definition, concepts, tools, techniques and their use in precision
agriculture. Soil mapping and fertilizer recommendation using geospatial
technologies. Spatial "data and their management in GIS. Image
processing and interpretation. Global positioning system (GPS),
components and its functions; Introduction to crop simulation models and
their uses for optimization of agricultural inputs.

| o Nanotechnology- Definition, concepts and techniques, brief introduction

18




about nanoscale effects, nano-particles, nano-pesticides, nano-fertilizers,
nano-sensors, Use of nanotechnology in seed, water, fertilizer, plant
protection for scaling-up farm productivity.

Keywords/Tags: Soil mapping, Geospatial technologies, Nanotechnology,
Nano - pesticides

Organic Farming and challenges of Farming- 18

e History, concepts, philosophy, objectives, opportunities and priorities,
criticisms. Organic farming and food security, Principles of organic
farming. Tools and practices of organic farming: Planned crop rotation,
manuring.

o Multiple cropping. Intercropping in relation to maintenance of soil
productivity. '

o Challenges of farming/ agribusiness- instability, cropping pattern, the
systems and techniques of farming, the marketing of agricultural
products, inadequate use of manures and fertilizers, the use of poor
quality seeds, inadequate water supply, inadequate use of efficient farm
equipment, agricultural credit.

Keywords/Tags: Organic farming, Planned crop rotation, Agricultural

“ Credit

ingResourees .

)

Text Books, Reference Books, Other resources

Suggested Reading: Reference Books:

1.
- 2.

Das, P. C., Manures and fertiliiers, Kalyaﬁi Publishers Pvt. Ltd., New Delhi, Reprint 2015. .

Gupta, A. K., and Varshney M. L., Practical Manual for Agricultural Chemistry, Kalyani
Publishers Pvt. Ltd., Néw Delhi. _

Foth, H. D., Fundamentals of Soil Science, John Wiley& Sons, USA, 1991, 8" Edition.
Alexander, M., Soil Science-An Introduction, Indian Society of Soil Science, India, 2015.

5. Nagornny, V. D.and Raghav, J. S.,Soil Fertility Management, Kalyani Publishers

9.

Pvt. Ltd., New Delhi, Reprint 2015. -

Katyayan, A., Fundamentals of Agriculture, Volume 1 and 2, Kushal Publications and
Distributors, India, 2017

Hesse, P. R., Text book of soil chemical analysis, CBS Publishers and Distributors, New
Delhi 1998. '

Chandrasekaran, B., Annadurai, K. and Somasundaram, E., A Textbook of Agronomy. New
Age International Publishers, New Delhi, 2018.

Introduction to Soil Microbiology, Krieger Pub. Co. USA. 2nd Edition

10. Carter, M. R. Soil sampling and methods of analysis, Boca Raton Lewis publishers, 1993.

11. Wang, H. (editor), Essentials in soil science, Publishers Callisto Reference, 2015.

12. Gershuny, G., Compost, Vermicompost and Compost Tea: Feeding the Soil on the Organic
Farm: 3 (Organic Principles and Practices Handbook Series) Chelsea Green Publishing Co.,

G




2011, ISBN-10 1603583475.

13. Stevens, C., Worms at Work: Harnessing the Awesome Power of Worms with Vermiculture
and Vermicomposting (Flomegrown City Life), New Society Publishers, 2017. :

14. Peter Davies, Vermiculture and Vermicomposting fheer ez, 201 4.
15. Books published by M.P. Hindi Granth Academy, Bhopal.

Suggested equivalent online: MOOCs, NPTEL, SWAYAM, HE E-Contents

(all URLs accessed in J anuary/ April 2022

1. Agriculture - NOC: Soil Science and Technology — NPTEL https://uptel.ac.in >
courses v
2. Machine Learning For Soil And Crop Management by Prof. Somsubhra

Chakraborty, IIT Kharagpur - https:/mptel.ac.in/noc/courses/126/

3. Biotechnology - NOC:Nanotechnology in Agriculture -
https://nntel.ac.in/noc/courses/n0c20/SEMZ/nocZO-bt41/

4. Organic Farming for Sustainable Agricultural Production, By Prof. Dillip Kumar

" Swain, IIT Kharagpur https://onlinecourses.nptel.ac.in/nocZO agl5/preview

5. Organic Farming for Sustainable Agl'iéultul'al Production, By Prof. Dillip Kumar

Swain, IIT Kharagpur https://nptel.ac.in/noc/courses/n0019/SEMZ/noc19-a204/

6. https://agritech.tnau.ac.in/org farm/orgfarm vermicompost.html

7. https://www.biotecharticles.com/Agriculture-A1'tic1e/V ermiculture-Types-of-

Earthworms-and-Applications-3 133.html

8. httpsﬁ//chloridefree.org/benefits-of—vermicompost—in—qszriculture—and-how-it—works/

9. http://www.vermico.com/ebooks/

10. htt])://www.mphindigranthacademv.oggl

P’utDAssessment‘deVfllufltlon

éﬁgg.eéted Continuous Evaluation Methods:
Maximum Marks : 100 |
Continuous Comprehensive Gvaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive Total 30
Evaluation (CCE): 30

External Assessment : Section(A) : Objective Type Questions

University Exam Section: 70 Section (B) : Short Questions Total 70
Time : 03.00 Hours Section (C) : Long Questions
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1. Das, P C., Manures and fertilizers, Kalyani Pub
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lishers Pvt, Ltd., New Delhi, Reprint 2015.




9.

Gupta, A. K., and Varshney M. L., Practical Manual for Agricultural Chemistry, Kalyani
Publishers Pvt. Ltd., New Delhi.

Foth, H. D., Fundamentals of Soil Science, John Wiley& Sons, USA, 1991, 8™ Edition.

Alexander, M., Soil Science-An Introduction, Indian Society of Soil Science, India, 2015.

Nagornny, V. D.and Raghav, J. S, Soil Fertility Management, Kalyani Publishers
Pvt. Ltd., New Delhi, Reprint 2013.

. Katyayan, A., Fundamenfals of Agriculture, Volume 1 and 2, Kushal  Publications and

Distributors, India, 2017

. Hesse, P. R., Text book of soil chemical analysis, CBS Publishers and Distributors, New

Delhi 1998.

. Chandrasekaran, B., Annadurai, K. and Somasundaram, E., A Textbook of Agronomy. New

Age International Publishers, New Delhi, 2018.
Introduction to Soil Microbiology, Krieger Pub. Co. USA. 2nd Edition

IO.Carier, M. R. Soil éampling and methods of analysis, Boca Raton Lewis publishers, 1993.

11.Wang, H. (editor), Essentials in soil science, Publishers Callisto Reference, 2015.

12.Gershuny, G., Compost, Vermicompost and Compost Tea: Feeding the Soil on the Organic

Farm: 3 (Organic Principles and Practices Handbook Series) Chelsea Green Publishing Co.,
2011, ISBN-10 1603583475.

13.Stevens, C., Worms at Work: Harnessing the Awesome Power of Worms with Vermiculture

and Vermicomposting (Homegrown City Life), New Society Publishers, 2017.

14 Peter Davies, Vermiculture and Vermicomposting e @&, 2014.

15. wawu%&r%ﬁﬁqm@ﬁ,ﬁw~m%mﬁwﬁﬁm%ﬁ

iR RfSree wemd ae o
MOOCs, NPTEL, &, 37 fRrarm €-arsft

(all URLs accessed in April 2022)

L.
2.

Agriculture - NOC: Soil Science and Technology - NPTELhttps:/nptel.ac.in > courses
Machine Learning For Soil And Crop Management by Prof. Somsubhra Chakraborty,
IIT Xharagpur - https://nptel.ac.in/noc/courses/l26/ :

. Biotechnology - NOC:Nanotechnology in Agriculture -

https://nptel.ac.in/noc/courses/nocZO/SEMZ/nocZO-bt41/

Organic Farming for Sustainable Agricultural Production, By Prof. Dillip Kumar
Swain, IIT Kharagpur https://0nlinecourses.npte].ac.in/nocZO ag0S/preview

. Organic Farming for Sustainable Agricultural Production, By Prof. Dillip Kumar

Swain, IIT Kharagﬁur https://nptel.ac.in/noc/courses/nocl 9/SEM2/mocl9-

a204/https://agritech.tnau.ac.in/orsz farm/orgfarm vermicompost.html
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6. httus://Www.biotecharticles.'com/Agriculture—Artic]e/V ermiculture-Types-of-

Earthworms-and—Am)lications-3133.html

7. https://chloridefree.orzz/benefits-of-vermiconmost—in-agriculture-and-how—it—works/

8. http://www.vermico.com/ebooks/.

9. http://www.mphindigl‘anthacademv.ogg[
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