Part A Introduction

Class- B.Sc. | Year- Sem: III/IV | Session: 2026-2027
Second
Subject - Chemistry
1 | Course Code DSE-1(A)
2 | Course Title Agriculture and Green Chemistry
3 | Course Type Discipline Specific Elective (DSE)
4 | Pre-requisite (if | To study this course, the students must have the subject chemistry in
y any) certificate or equivalent.
5 | Course By the end of this course students will acquire the knowledge of
Learning following aspects of green and agricultural chemistry:
Outcomes e Ancient time agriculture chemical techniques
(CLO) : o .
e The requirements of manures and fertilizers for various
crops and their proper time of application
e Maintain soil fertility for better crop Production
e List the twelve principles of green chemistry and build the
basic understanding of toxicity, hazard and risk related to
chemical substances.
e State the uses of catalyst over stoichiometric reagents
e Debate and use green solvents, renewable feedstock, and
renewable energy sources for carrying out safer chemistry
e Use green chemistry for problem solving, innovation and
finding solutions to environmental problems
Credit Value 4 (Theory)
Total Marks Maximum Marks: CCE-30, Minimum Passing Marks: 35
University Exam (UE)- 70

Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 2 hours L—T-P: ‘60-0>-‘0

Unit

Topic

No. of
lectures

Unit-1

Agricultural science texts in the Bhartiya Gyan Parampara
(Indian  Knowledge System): Krishi Parashara and
Vrikshayurveda covering agricultural chemical techniques-
Nutritional systems based on agri-nutrients, Seed treatment, use of
organic fertilizers, Soil treatment and Soil management, Crop
recycling, Use of ash, Use of natural Insecticides and fungicides,
fertility management.

Keywords: Krishi Parashara, seed treatment, soil treatment, soil
management

10

Unit-2

Soil Fertility

Soil fertility evaluation and soil testing, Critical levels of different
nutrients in soil. Forms of nutrients in soil, plant analysis, rapid plant
tissue tests, Indicator plants.

Bio-fertilizers- manufacturing and advantages.

Methods of fertilizer recommendations to crops.

Factors influencing nutrient use efficiency (NUE), methods

of application under rainfed and irrigated conditions.

12

S




Keywords: Soil fertility, plant analysis, indicator plants, crop, rainfed

Unit-3

Chemical fertilizers
Classification, composition and properties of major nitrogenous,
phosphatic, potassic fertilizers, secondary and micronutrient
fertilizers, complex fertilizers, nano fertilizers.
Chemistry involved in the manufacture of the following fertilizer
Urea, calcium ammonium nitrate, ammonium phosphates,
superphosphate of lime and potassium nitrate.
Keywords: Chemical fertilizers, nitrogenous, micronutrient, soil,
Nano fertilizer

12

Unit-4

Concepts and Principles of Green Chemistry:

History and evolution of twelve principles of green chemistry and their
explanations with examples.

Tools of green chemistry-Green solvents, green catalysts, energy
efficient processes, environmentally benign products, dry media
synthesis (Use of sun light, UV, Microwaves and Ultrasonic energy).
Environment footprint, Challenges and scope of green chemistry in |
India.

Keywords/Tags: Green chemistry, green solvents, green catalysts

12

Unit-5

Green Catalysis and Processes

Heterogeneous catalysis

Use of zeolites, silica and alumina supported catalysis, biocatalysis:
Enzymes, microbes, Phase transfer catalysis (micellar/surfactant).
Green Synthesis of the following compounds

Adipic acid & catechol, Microwave assisted reaction in water
Hoffmann elimination, oxidation of toluene and alcohols.

Cutting Edge Research in pharma, paint, detergent and other synthetic
industries.

Keywords/Tags: Heterogeneous catalysis, zeolites, silica, Phase
transfer Catalysis, greener processes, green synthesis.

14

Employability and Higher Studies:
Students will graduate of this program can pursue careers in:
e Soil testing lab
e Quality Control and Assurance
e Fertilizer Manufacturing
e Academia
Chemistry based skill development activity
(Any three)
e Plantation of traditional medicinal plants in college campus
or nearby area
e [Estimation organic matter content of soil.
e Understand essentials for vermicompost preparation in
nearby area of college campus
e Preparation of Jeevamrit (fertilizer), Panchagavya (fertilizer),
Beejamrit
Study of soil profile in the field (soil texture and pH)

e Assignment based CCE




Part C -Learning resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1.
2:

Matlack A.S., Marcel Dekker, "An Introduction to Green Chemistry", 2001.

Anastas P.T. and Wavner J.C., "Green Chemistry: Theory and Practice", Oxford
University Press, 1998.

Lancaster M., "An Introductory Text on Green Chemistry", Royal Society of
Chemistry, Cambridge, 2002.

R. A. Sheldon, I. Arends, U. Hanefeld, "Green Chemistry and Catalysis", Wiley-VCH,
2007.5.Kolb V. M., "Green Organic Chemistry and its Interdisciplinary Applications",
CRC Press,

2016.

Das P. C., "Manures and fertilizers", Kalyani Publishers Pvt. Ltd., New Delhi Rept.
2015.

Gupta A. K. and Varshney M, L., "Practical manual for Agril. Chemistry", Kalyani
Publishers Pvt. Ltd., New Delhi.

Nagornny VI D. and Raghav J.J s.s "Soil Fertility Management", Kalyani Publishers
Pvt. Ltd., New Delhi, Rept. 2015.Web sources

1. https://hi.wikipedia.org/wiki/RTTGTHBIZ BT

2. https://hi.wikipedia.org/wiki/HRTRATAAS IS8T

3 http://www.mphindigranthacademy.org/

Part D-Assessment and Evaluation

Suggested Evaluation Methods:
Maximum Marks :100

Internal Assessment : Class Test /Assignment/Presentation/ 30
Continuous Activity
Comprehensive
Evaluation (CCE) : 30
External Assessment : Section(A) : Very Short Questions 70
University Exam Section | Section (B) : Short Questions

Section (C) : Long Questions

SectionTime : 03.00 Hours
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