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M .Sc.(Agriculture) 
SOIL SCIENCE AND AGRJ CUL TURAL CHEMISTRY 

FACULTY OF AGRJCULRE 
2022-23 

Study of so il s' is the key to understand how an ecosystem works. Soi l is a store house of water 
and nutrients to plants, fi lter fo r effluents-wastes, home to organi sms, and is critical fo r recycling 
elements vital for plant growth, as well as organic and inorganic wastes. Moreover, soil is act as 
physical support to li fe. Soil management is essential in our continued quest to increase the production 
of food. fodder. fi ber. fu el and fertilizers while maintaining and improving the environment, and 
mi tigating the effects of cl imate change. Being the essence of all terrestrial life and ecosystem 
services. we cannot take the so ils fo r granted. Soil is the fou ndat ion of survi val for present and future 
generations. Due to over exp loitati on of soil resource fo r diffe rent purposes by the society, soil is 
undergoi ng several degradation processes. putti ng the soil quality at a stake, and threatening the 
sustainabi lity of food producti vi ty global ly. It is nearly imposs ible to feed burgeoning population 
wi thout maintai ning soil hea lth . So il professionals have an important role to play in optimally 
managi ng soil resources. The So il Scientists and so il professionals continue to enrich the lives of all 
human beings by im proving stewardship or the soil. com bati ng so il degradation, and ensuring the 
future protection and sustainable use of our air, soil , and water resources. We never think good 
agricu lture without good soi ls? The future of' all li fe is direct ly linked to our understand ing and 
appreciation of soi l and land management. 

Soils compri se a multiple phase system consisting of numerous solid phases (about 50%), a 
liquid phase (about 25%) and a gas phase (about 25%). The solids include rock consisting of many 
di fferent primary and secondary minerals. Superimposed on this inorganic matrix is what, Truog 
( 195 1) described as the ' li vi ng phase' which includes bacteria, fungi, actinomycetes, algae, protozoa, 
nematodes and other fo rms of life. These li ving organi sms are continuously breaking down organic 
residues and synthesizi ng many of the products into body tissues while others are released to the 
surroundin gs. Many physica l. chemica l and biological changes continually take place in so ils. Physica l 
processes such as well ing. dry ing, freezing, thawing changing temperatures and leaching mod ify the 
surface areas of soil particles. Primary minera ls change to secondary minera ls as ionic species in 
so lution seek lower free energy levels. In add ition. plants capture energy from sun and store in the 
fo rm of organic compounds. Because of dynamic nature of soils, various changes take place regularl y 
in so il s and therefore, it is very essential to know the behav iour of soil solution, matrix potential so 
that proper techno logy can be achieved th rough research works. 

Our knowledge has increased rapidly during the last decade concerning the role of macro and 
micro nutri ents in soi ls, plants, animal nutrit ion and in food fo r man. The skill s of several sc ientific 
disciplines, combined with sophisti cated instruments, have extended our knowledge about nutrients in 
plants and soil s to molecular level and to microenvironments of roots in soil. One of the cherished 
~~f the salient !Cature o f the revised syl~~ Oste,· high standard in education system of 



soil science. A paradigm shift is necessa ry in education prioritization to meet the challenges of the 

present and future in soil science. Students. therefore have to be acquainted with the modern concepts 

of different processes, concepts and development so as to develop competencies on the area of 

specialization of the subject. For the purpose, it is proposed to revise the course syllabus of Soil 

Science in the li ght of the present days need incorporating the basic concepts, developments of the 

discipline. 

The existing M.Sc. (Ag) courses of soi l sc ience have been modified taking into account of 

present day need by incorporating the necessary and important topics in the respective courses such as 

basic principle o r physics npp lied to soil s. fertilit y status or major so il groups o f India, Long term 

effect or manures and fertilizers on so il fertilit y nncl crop productivity, Soil health quality in relation to 

human hea lth. Specialty fertili zers. Concept o r quantity/ intensity relat ionship, Soil mapping, 

Interaction of clay ,,vi th humus. pesticides and heavy meta ls, Soil enzyme, Humus formation , Root 

rhizosphere and Biodegradation of pesticide. The new topics are covered in Ph.D. courses as Soil

plant-atmospheric continuum (SPAC). Kinetics studies of nutrients in soils, Climate change on soil 

properties and Carbon sequestration . Major changes have been made in some of the existing courses 

like so il fert il ity and fertilizer uses. so il biology and biochemistry and Analytical technique and 

instrumenta l methods in soi l and plant analysis under M.Sc. programme. As a part of course 

curriculum. M. Sc.(Ag) soi l science was restructured to equip students to tackle emerging issues by 

inclusion of two new courses on (i) Soil survey and land use planning (ii) Introduction to 
nanotechno logy as elective. So. there is no soil without life and no life without soil. 

However. new topics and also new courses have been added to new blood in the area 

• A 11 the courses have been designed and updated as per presen t and ruture needs. 

• Nev, courses have been introduced 10 keep pace with the latest developments. 

• List of books and Journal s have been provided to keep pace with latest developments in the area. 

• Suggested Areas of research have also been added for providing directions to the area 

Common Academic Regulation 

I -Academic Year and Registration 

2. Cred it req uirements 

2. 1 Framev,1ork of the courses 

2.2 Supporting courses 

2.3 Syll abus of Common Courses for PG programmes 

2.4 Mandatory requirement o r seminars 

3. Residentia l requi rement s 

4. Evaluati on of course ,vork and comprehensive examination 

5. Adv isory System 



5 .1 Adv isory Committee 

6. Evaluation of research work 

6. 1 Preventio n o r plag iari sm 

7. Learning throu gh o nline courses 

8. Inte rnship d uring M aste rs programme 

9. Teaching ass istantship 

10. Registration of project personnel (SRf-/ RA) for Ph .D. 

1 1. Compliance with the Nati onal Education Poli cy-2020 

12. Definitions of acade mic te rms 

1. Academic Year and Registration 

• An academic year sha ll be normally from July to June of the following calendar year otherwise 
requi red unde r specia l s ituations. It sha ll be divided into two academic terms known as semesters. 
Dates of reg istr:iti on. commencement of instructions, semeste r end examination, end of semester and 
acade mic yea r. etc. T he Acade mi c Calenda r sha ll be deve loped by the concerned University from time 
to time and notified accordingl y by the Registrar in ad vance. 

• An orientati on programme sha ll be organized by the Directo r (Education)/ Dean PGS for the be nefit 
of the newly ad mitted students immediately afte r commencement of the semester. 

• On successful completion of a semeste r, the continuing students shall register for subsequent 
semester o n the date specified in the Academic/ Semester Ca lendar or specifically notified separately. 
Every enro lled student sha ll be required to register at the beginning of each semester till the 
completi on of his/ he r degree programmes. 

2. Cred it requirements 

2.1 Framework of the courses 

The ~o ll?"". in g nomenc lature a nd C redit Hrs need to be fo llowed while providing the syllabus for a ll 
the d 1sc1pl1nes: 

(i) Course work 

Major courses 

M inor courses 

Supportin g courses 

Co mmo n courses 

Seminar 

(ii ) Thesis Resea rch 

Total 

Credit Hours 

20 

08 

06 

05 

0 1 

30 

70 
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Major courses : From the Disc ipline in which a student takes admission. Among the listed courses, the 
core courses compulsorily to be taken may be given *mark 

Minor courses: From the subjects closely related to a student ' s major subject 

Supporting courses: The subject not related to the major subject. It could be any ~ubject considered 
relevant for student 's research work (such as Statistical Methods, Design of Ex periments, etc.) or 
necessary for building hi s/ her over all competence. 

Common Courses: The following courses (one credit each) will be offered to all students undergoing ~ . 
Master's degree programme: 

I. Libra ry and Information Services 

2. Technical Writing an d Communications Skills 

3 . Intellectual Property and its management in Agriculture 

4. Basic Concepts in Laboratory Techniques 

5. Agricultural Research , Research Ethics and Rural Development Programmes 
Some of these courses are already in the form of e-courses/ MOOCs. The students may be allowed to 
regis1er \hese courses/ similar courses on \hese aspects, if avai lab le on line on SWAY AM or any other 
platform . If a s\udent has already completed any of these courses during UG, he/ she may be permitted 
to register for other rel ated courses with the prior approval of the Head of Department (HOD)/ Board of Studies (BOS). 

2.2 S upporting Courses- The following courses are being offered by various disciplines (The list is 
only indica\ive). Based on the requirement, an y o f the fo llowing courses may be opted under the 
supporting courses. The sy ll ab i of these courses are available in the respective disciplines. If required, 
the con\en\s may be modified to suit the individual di scipline wi th approva l of the concerned BoS: 

Supporting Courses for PG programmes 
Code Course Title Credi t Hours 
STAT 50 1 Mathemati cs fo r Applied Sciences 2+0 
*ST AT 502 Statistical Methods for Applied Sciences 3+1 
*STAT 511 Experimental Designs 

2+1 
STAT 512 Basic Sampling Techniques 

2+ 1 
STAT52 1 Applied Regression Analysis 

2+ 1 
STAT 522 Data Analysis Usi ng Statistica l Packages 2+ 1 
MCA 50 1 Computers r-undarnentals and Programming 2+ 1 
MC/\ 502 Computer Organi zmion and J\ rchi1ec1urc 2+0 
MC/\ SI I Introduction to Communication Technologies, Computer Networking and Internet I+ I 
MCA S 12 In formation Technology in J\griculture 

l+ l 
Basic Biochemistry 

3+ 1 
5 



BIOCHEM 505 Techniques in Biochemistry 

*Indicates supporting Courses which arc Suitable for Master Programme 

Syllabus of Supporting Courses for PG programmes 
l. Course Title: Statistical Methods for Applied Sciences 
II. Course Code: STAT 502 Ill. Credit Hours: 3+1 

2+2 

1\1. Aim and objective 
This course is meant for students who do not have surticicnt background of Statistical. Statistical Sciences: Agricultural Statistics. 1-The students would be exposed lo concepts or statistical methods and statistical inference that would help them in understanding the importance of statistics. 2- It would also help them in understandin2. the concepts involved in data presentation, analysis and interpretation. 3- The students would get an exposure ~to presentation of data. probability distributions, parameter estimation, tests of significance, 
regression and multivariate analytical techniques. 

V. Theory 
Unit l 
Box-plot. Descriptive statistics. Exploratory data analysis, Theory of probability, 
Random variable and mathematical expectation . 
Unit ll 
Discrete ::ind continuous probability distributions. Binomial , Poisson. Negative 
Binomial. Norrn al di stribution and their app lications. Concept of sampling distribution: chi-square, 
T and F distributions. Tests of signifi cance based on Normal. chi-sq uare. t and F distributions. 
Unit lll 
Introduction to theory of estimation and con lidence-intervals, Sim ple and multiple 
correl ation coefficient , partial corre lation, rank correlat ion , Simple and multiple linear 
regression model. test of s igni ticance of correlation coefficient and regression 
coefficients. Coefficient of determination. 
Unit IV 
Non-parametric tests - sign , Wilcox on , Mann-Whitney U-test. Median test. Introduction to ANOY A: 
One way and Two Way, Introduction to Sampling Techniques, Introduction to Multivariate Analysis, Trans formation of Data. 
Vl. Practical 
• Exploratory data anal ys is, fitting of distributions - Binomial , Poisson, Negative 
Binomial, Normal. 
• Large sarnpl~ tests, test!ng ~f hypothesis based on exact sampling distributions-chi square, t and F. 
• Confidence in te rval est1mat1on and Corre lation and regression ana lysis, fittin g otLinear and Quadratic Model. 
• Non-parametric tests. A NOVA: One v,,ay. Two Way, SRS . 
VIL S uggested Reading 
• Goon, A.M .. Gupta, M.K and Dasgupta. B. ( I 977). An Outline (~j"Statistic.:ol Theory. Vol. I. The World Press. 
• Goon. A.M .. Gupta,.M.K. and Dasgupta. B. ( 1983). F1111dw11e111uls u_{Statistic.:s . Vol. I. The World Press. 
• Hoel, P.G. ( I 97 1 ). Introduction to Mathenwtic.:ol Statist ics. John Wi ley. 
• Hogg_. R.V. and Craig, T.T. ( 1978). Introd11ctio11 to Mathematical Statistics . Macmillan. • Morrison, D.F. ( 1976). Multivariate Statistical Methods. McGraw Hill. 
• H_ogg, R.V. , McKean, J. W., Craig, A.T. (20 12). Introc/11ction to Mathematical Statislic:s 7th Edition • Siegel, S., Johan, N.andCasellan, Jr. ( 1956). No11-para111etric Tests for Behavior Sciences. John · 

~~ 
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Wiley. ·1 
• Anderson, T. W. (2009). /1 11 /111rod11ctio11 to M11/tiFnrio1e Statistirnl A110/ysis. 3rd Ed . John W1 ey 
Restructured :rnd Revised Sylla bi or Post-graduate Progrn111111cs Vol. 2 
• hllp://freestat i st i cs. a I tervista.org/en/1 earning. php. 
• h1tp://www.statsoft.co111/text book/stat ho111e. ht 111 I. 

I. Course Tit le: Experimental Designs 
II. Course Code: STAT 511 

IV. Aims and objective 

111. Credit Hours: 2+ I 

This course is meant tor students or agricultural and ani111al sciences other than Agricultural Statistics. 
Designi ng an experiment is an integrated co111poncnt or research in al111ost all sciences. 1- The students would 
be e>. posed 10 concepts or Design or Experiments. 2- Students will be able to understand the concepts involved 
in planning. designing thei r experi111cnts and analysis or experimental data. 

V. Thcorv 
Unit I 
Need fo r designing of experiments. characteristics or a good design. Basic principles 
of designs- randomization. replication and local control. 
Unit II 
Uniformit~ tri:.i ls. size and sh:ipe of plots and blocks, Analys is of variance, Completely 
randomized design. randomized block design and Latin square design . 
Unit 111 
Factorial experiments. (symmetrical as well as asymmetrical). Orthogonality and 
partitioning of degrees of freedom. Concept of confounding 

Unit IV 
Spl it plot and strip plot designs. analysis of covariance and miss ing plot techniques 
in randomized block and Latin square designs; Transformations, Balanced Incomplete 
Block Design. resolvable designs and their applications, Lattice design, 
alpha design - concepts. random ization procedure. analys is and interpretation of results. 
Response surfaces. Combined ana lysis. 

VI. Practical 
• Uniform it) tri al data analysis. form ation of plots and blocks, Fairlield Smith Law, 
Analys is or data obtained from CRD. RBD. LSD, Analysis of factorial experiments, 
• Analysis with missing data. 
• Split plot and strip plot designs. 
VII. Suggested Reading 
• Cochran. W.G. and Cox, G.M . ( I 957). Experimental Designs. 2nd Eel. John Wiley. 
• Dean, A.M. and Voss, D. ( I 999). Design and Analysis of Experiments, Springer. 
• Montgomery. D.C. (20 12). Design and Analysis of Experiments, 8th Eel. John Wiley. 
• Federer. W.T. ( 1985). Experime111al Designs. MacMillan. 
• Fisht'.r. R.A. ( 1953). Design and Analys is of Experiments. Oliver & Boyd, 
• Nigam. A.K. and Gupta. V. K. ( 1979). Handbook on Analysis or Agricultural Experiments. IASRI 
Publ. 
• Pearce. S.C. ( 1983). The J\gricu ltu ral f-'ie ld E.xperi111ent: I\ S1atistical Examination or Theory 
and Practice. John Wi ley. 
• w;, 11 .drs. icar.gov.in. 
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2.3 Syllabus of Common Courses for PG programmes 

LIBRARY AND INFORMATION SERVICES 

Aims and Objectives 

(0+l) 

To equip the libra ry users with skill s to trace information from librnries efficiently, to apprise them of 

infornrntion and k,;owlcdgc resources. to carry out literature surve y. to formulate information search 

strategi es. ~ind to use modern tool s ( Internet. OP /\C. search eng ines . etc.) of information search . 

Practical 

Introducti on to libn1r\ and it s serv ices: Role or libraries in education , research and technology transfer; 

C lass ificatio n syste n;s a nd o rgani zati on or library; Sources or information- Primary Sources, 

Secondary Sources and Tertiary So urces: Intricacies or abstracting and indexing services (Science 

Citation Index. Biologica l A bstracts. C hemical Abstracts, CABI Abstracts, etc.); Tracing information 

from refe re nce sources: Lite rature survey: Citation techniques/ Preparation of bibliography; Use of 

C D-ROM Databases . Online Public Access Catalogue and other computerized library services; Use of 

Inte rne t inc luding searc h engines a nd its resources; resources access methods. 

TECHNICAL \VRITING AND COMMUNICATIONS SKILLS (0+l) 

Aims and Objective 

To eq u ip th e stud ents/ scholars with skill s to write dissertations, research papers, etc. To equip the 

students/ scho la rs w ith skill s to co mmunicate and articu late in English (verba l as well as writing) . 

Practical (Technical \\'riling) 

• Va rious forms o f sc ie nt ifi c \\ritings- theses . technical papers. rev iews, manua ls, etc.; 

• Various parts of thesis and research communications (title page, authorship contents page, preface, 

introd uct ion. rev iew o f lite rature. material and methods, experimental results and discussion) ; 

• Writin g o r absLracts. summaries. precis, citations, etc.; Course Code Course Title Credit Hours xiii 

Common Academ ic Reg ula tio ns for PG and Ph .D. Programmes 

• Common ly used a bbrev iations in the theses and research communications; 

•Ill ustrati ons.photog raphs and drawings with suitab le captions; pagination, numbering of tables and 

illust rat ions: 

• Writing of numbers a nd da tes in sci enti fie write-ups; 

• Edit ing and proo f-readin g: 

• \Vri ting o r a rev ie w a rti c le: 

• Communicatio n Skill s - Grammar (Tenses . pans or speech, c lauses. punctuntion marks); 

• Error ana lys is (Commo n errors). Concord . Co ll ocation , Phonetic symbols and transcription; 

• Accentu a l pa tte rn : Weak f'o rm s in connc:ctl.!d speech ; 

• Participati on in g roup di scuss io n; 

• Facing a n inte rv iew; 

• Presentati on o f scie ntific papers . 

Suggested Readings 

I . B;~ble. Robert, C. (Ed.). (2005). Spoken r:ngVish, ;:;om Language. 



2. Chicago Manual of'Styk. 14th Ed. ( 19%). Prentice llall of India. 

3. Collins' Cobuild Engli sh Dictionary. ( 1995). 
4. Harper Collins. Gordon HM and Walter .I ./\. ( 1970). Technical Writing. 3rd Ed. 
5. Holt. Rinehart and Winston . Hornby. A.S. (2000). Comp. Oxford Advanced Learner 's Dictionary of Current 

English. 6th Ed. Oxford Uni versity Press. 
6. James. H.S. ( 1994). Handbook for Technical Writing. NTC 13usincss Books. 
7. Joseph. G. (:WOO). MLA Handbook for Writers of Research Papers. 5th Ed. Affiliated East-West Press. 

S. Mohan. K . (2005). Speaking English Effecti vely. MacMillan India. 
9. Richard \\I .S. ( 1969). Technica l Writing. 
10. Sethi . .I . and Dhamija. P.V . (2004). Course in Phonetics and Spoken English. 2nd Ed. Prentice Hall of India. 
11 . V·/ren. P.C. and Martin. H. (2006). High School English Grammar and Composition. S. Chand & Co. 

INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN AGRICULTURE (1+0) 

Aims and Objectives 

The main objective of thi s course is to equip students and stakeholders with knowledge of Intellectual 
Propert:- Ri ghts ( IPR) rel ated protection systems. their significance and use of IPR as a tool for wealth 
and value creation in a knowledge based economy . 

Theory 

Unit I 

Hi storica l perspectives and need for the introduction of Intellectual Property Right regime ; TRIPs and 
vari ous prov isions in TRI PS Agreement; Intellectual Property and Intellectual Property Rights (IPR). 
benefi ts of securing I PRs: 

Unit-II 

Indian Legislations for the protection of various types of Intellectual Properties; Fundamentals of 
patents. copy rights, geographical indications, designs and layout, trade secrets and traditional 
knowledge. trademarks. 

Unit Ill 

Protection o f plant vari et ies and farmers· rights and biodiversity protection; Protectable subject 
matters, protection in bio technology. protec tion o f" other biological materials, ownership and period of 
protecti on . 

Unit IV 

National Biodi~ersity protection initiatives; C?nvention _on B!ologi~al Diversity ; International Treaty 
on Pl ant Genetic Resources for Food and Agri culture; L1cens1ng of technologies, Material transfer 
agreements. Research collaboration Agreement, License Agreement. 

Suggested Readings 

I . Erbi sch. r-.H. and Maredia, K .( 1998). Intellectual Property Rights in Agricultural Biotechnology. CABI. 

2. Ganguli, P. (200 I ). lntellec tuc1 I Property Ri ghts: Unlec1shing Knowledge Economy. McGraw-Hill. 

Wealth Gl'.11cration. (200 I). NRDC and Aesthet ic Technologies. 
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4. Ministry of Agriculture. Government or India. (2004). State of Indian rarrner. Vol. Y. Technology 
Generation and IPR Issues. Ac:1de111ic Foundntion. 

5. Rothschild. M. and Scott. N . (Ed.). 0003). lntclkctu:11 Property Ri ghts in Animal Breeding and Genetics. 
CA B!. 

6. Sah:1. R. (Ed.). (2006). lntellectu:11 Property Ri ghts in Nt\M and Other Developing Countri es: A 
Compendium on L:,w :-i nd Policies. D:1y:1 Publ. House. 

The lndinn Acts - Patents Act. 1970 and a111c11d1111:nts: Design Act. 2000: Trademarks Act, 1999; The Copyright 
Act. 1957 :-ind amendments: Layout Dcsi~n /\ct. 2000: PP\/ and FR /\ct 200 I, and Rules 2003 ; The Biological 
Di versity Ac t. 2002. 

BASIC CONCEPTS IN LABORATORY TECHNIQUES 

Aims and ObjcctiYcs 

To acquaint the students :1bout the basics o f co111111onl y used techniques in laboratory. 

Practical 

• Safety measures while in Lab: 
• Handling o f chemical substances; 

(O+ 1) 

• Use o f bu rettes. pipettes . measuring cylinders. flasks , separatory funnel, condensers, micropipettes 
and vaccupets: 
• \'-/ ashing. drying and sterili zati on of glassware ; 
• Drying of so lvents/ chemicals: 
• Weighing and preparati on of so lut ions or different strengths and their dilution; 
• Hand ling techn iques o f so lutions: 
• Preparation o f different agro-chern ical doses in fie ld and pot app li cati ons; 
• Preparati on of so lutions o f acids: 
• Neutra lisatio n of ac id and bases: 
• Prepa rati on of buffers of different strengths and pH values; 
• Use and handling of microscope, lami nar nO\-v, vacuum pumps, viscometer, thermometer, magnetic 
stirrer. micro-ovens. incubators. sand bath, water bath, oil bath; 
• Electric" iri ng and earthin g: 
• Preparati on of media and methods or steri li zati on; 
• Seed viability testing, testin g of pollen viability; 
• Tissue culture of crop plants ; 
• Description o f nov,1erin g plant s in botanical terms in re lati on to taxonomy. 
Suggested Readings 

I. Furr. A. K (2000). CRC I land 13ook or Luboratory Sakty. Cl{C Press. 

2. Gabb. M.H. and Latchern. W.E. ( 1968). /\ Handbook or Laboratory Solutions. Chemical Publ. Co. 

AGRICULTURAL RESEA RC H, RESEARCH ETHICS AND RURAL DEVELOPMENT 
PROGRAMMES (l +O) 

Aims and Objectives 

10 



To enli ghten the students about the organization and functionin g or agricultural research syst~1,:1s at national and international leve ls. research ethics. and rural development programmes and policies of Government. 

Theory 

UNIT I 

History of agriculture in brief; Global agricultural research system: need , scope, opportunities; Role in promoting food security. reducing poverty and protecting the environment; National Agricultural Research Systems (NARS) and Regional Agricultural Research Institutions; Consultative Group on l11ternational Agricultura l Research (CGIAR): International Agricultural Research Centres (IARC), partnership with NARS. rol e as a partner in the global agricultural research system, strengthening capacities at national and regional levels: International fellowships for scientific mobility. 
UNIT ll 

Research ethics: research integrity. research safet y in laboratories, welfare of animals used in research, computer ethi cs. standards and problems in research ethics. 
UNIT Ill 

Concept and connotations of rural deve lopment, rural development policies and strategies. Rural development programmes: Community Deve lopment Programme, Intensive Agricultural District Programme. Special group - Area Specific Programme, Integrated Rural Development Programme ( lRDP) Panchayati Raj Institutions. Co-operatives, Voluntary Agencies/ Non-Governmental Organ isati ons. 

Unit IV 

Critical evaluation of rural development policies and programmes. Constraints in implementation of rura l policies and programmes. 

Suggested Readings 

I. Bhalla. G.S. and Singh. G. (200). Indian Agriculture - Four Decades of Development. Sage Publ. 
2. Punia. M.S. Manual on International Research and Research Ethics. CCS 1-laryana Agricultural University, Hisar. 

3. Rao, B.S.V. (2007). Rural Development Stra ll.'. gics and Role or Institutions - Issues. Innovations and Initiati ves. Milla! Publ. 

4. Singh. K. ( 1998). Rural Deve lopment - Princi ples, Policies and Management. Sage Publ. 
2.4 .Mandatory requirement of seminars 

• It has been agreed to have mandatory seminars one in Masters (One Credit) 
• The students should be encouraged lo make presentations on the latest deve lopments and 

literature in the area of research topi c.: . This will provide training to the students on preparation for seminar, organi zing the work , critical anal ys is or data and presentation skills. 
• The eva luation of seminar presentation shall be done by the departmental committee which shall be constituted by the I lead or Department /Principal o r College 
• Result sho uld be sati sfactory 

II ~ 



3. Residential requirements 

The minimum and maximum duration or residential requirement for Masters ' Degree Programmes 
shall be as foll ows: 

Masters· Degree 

Duration or Residential Requirement 

Minimum 

2 Academic Years 
( -l Sc1111..·stcrs) 

Maximum 

5 Academic Years 
( IO Semesters) 

*Student ma\ be allowed to di scontinue tcm.poraril y onl y alter completion or course work 
In case a student fa il s to complete the degree programme within the maximum duration of residential requirement. hi s/ her admission shall stand cancelled. The requirement shall be treated as satisfactory in the cases in which a student submits hi s/ her thesi s any time during the 4th and 6th semester of his/ her residentshi p at the Univers ity for Masters· programme, respectively. 

4. Evaluation of course wo.-1.-. and comprehensive examination 

For M.Sc.(A g.) multiple level s or evaluation (First Test, Midterm and Final semester) is desirable. 
H O\\ e\ er. it h:is been fe lt that the comprehensive examination is redundant for M.Sc. students. 
5. Advisory System 

5.1 Advisory Committee 

• There shall be an Ad\ isor) Committee for every student consisting of not fewer than three members in the case of a candidate fo r Masters· degree with the Advisor as Chairperson . The Advisory 
Comm ittee should have representati ves from the ma,ior and minor fi elds amongst the members of the Post-graduate faculty accredited fo r appropriate P.G. level research. However. in those departments where qua Ii fied staff ex ists but due to unavoidable reasons Post-graduate degree programmes are not existing. the staff having Post-graduate teaching experi ence oft'vvo years or more may be included in the Adviso r) Committee as member representing the minor. 

• At any given time. a P.G. teacher sha ll not be a Chairperson, Advisory Committee (including Master· s programme) fo r more than five students. The Advisor should convene a meeting of the Advisory Committee at least once in a Semester. The summary record should be communicated to the Head of Department, Dean of the College or concerned , Director (Education)/ Dean PGS and 
Registrar fo r in fo rmation. 

Advisor/ Co-guide/ Membc1·, Advisory Committee from other collaborating University/ 
Institute/ Organization 

• In order to promote quality Post-graduate research and training in cutting edge areas, the Uni vers ity may 1.!iller in to Memorandu m or Underswnding (IVIOU) with other Univl.!rs ities/ Institutions for conducting research. Whi le constituting an Advisory Commitll.!1.! o r a stucknt. if the Chairperson Advi sory Committee fe els the requi ren11.:n1 o r in volving o r a l"ncult y member/ scientist of such ' 
partnerin g uni versit y/ Institute/ Organization. he/ she may send a proposal to thi s e ffect to Director (Educati on)/ Dean PGS a long with the proposal for consideration or Student 's Advisory Committee 
(SAC) . 

• The proposed faculty member from the partner_ing i_nstitution can_ be :•!lowed to act as Chairperson/ 
Co-guide/ Me111bcr, SAC, by 111utual consent , prnn~; ily f asts o l intellectual input and ti,ne 



devoted for ca rrying out the research work at the particular institution . The faculty member/ scientist of partnering institutions in the S/\C sh:1II become a temporary rnculty mc111ber of the University by fo llowing the procedure approved by the Academic Council. 
Allotment of s tudents to the retiring persons 

Normall y. retiring person may not be allotted M.Sc.(Ag.) Student ifhe/ she is left with less than 2 years o r service. However. in special circumstances. permiss ion may be obta ined from the Director (Educat ion)/ Dean PGS. after due recom mendation by the conccrned Head of the Department. 
Changes in the Advisory Committee: 

(i) Change of the Chairperson or an y member of the Advisory Co111mittee is not ordinarily permissib le . However. in exceptional cascs. the change may be effected with due approval of the Director or Ed ucation/ Dean PGS. 
(ii) Normal ly. staff members or the uni versity on extra ordinary leave or on study leave or who leave the University service\\ ill cease to continue to serve as advisors or the Post-graduate students of the Uni versity. However. the Director (Education)/ Dean PGS may permit them to continue to se rve as advi sor subject to the foll owing conditions: 
(a) The concerned sta ff member must be resident in India and if he/ she agrees to guide research and must be a\ ai lable for occasional consultations; 
(b) An applicati on is made by the sllldent concerned duly supported by the Advisory Committee; (c) The Head or the Department and the Dean or the College concerned agree to the proposal; (d) The staff member. after leaving the University service is granted the status of honorary faculty's membership by the Vice-Chancel lor on the recommendation of the Director (Education)/ Dean PGS for guidin g as Chairperson or Member, Advisory Comm ittee the thesis/ theses of the student(s) concerned only. 

(iii) In case the Chairperson/ member of a Student's Adv isory Committee retires, he/ she shall be all owed to continue provided that the student has completed his course work and minimum of I 0 research credits and the retiring Chairperson/ member stays at the Headquarters of the College, till the thesi s is submitted. 

(iv) If the Chairperson/ member proceeds on deputation to another organ ization, he/ she may be permitted to guide the student provided his/ her new organization is at the Headquarters of the College and his/ her organizati on is willing fo r the same. 
(v) The change sha ll be comm unicated to all concerned by the I-lend o f Department. 
6. Evaluation o f resea rch work 

• 

• 

• 

• 

It is highl y desirable for M.Sc.(Ag. ) programme and this should be done external and internal examiner 
The research work may be initiated in any or I to I Y"h semester but the thesis shall be subm itted at the end of IV semester. 
The viva voce will be conducted for evaluat ion research work for PG after submission of thesis by external examiner 
The result should be sati sfactory 

6.1 Prevention of plagiarism 

• An institutiona l mechanism should be in place to check the plagiarism. The students must be made aware that manipulation of the data/ plagiarism i s ~~~ with serious consequences. 



7. Learning through onlinc..· courses 

• In line with the suggestion in new educati on po licy and the initiati ves taken by ICAR a_nd MHRD in 
the form or c-courses. MOOCs. SWAY AM . etc. and al so changes taking place globally 111 r_espect of 
learning through online resources it has been agreed to permit the sllldents to enroll. for onli~~ 
courses. It is expected that the prov ision or integrating ava ilable on line courses with the t_r~ditional 
system of education ,vould prov ide the students opportunities to improve their employability by 
imbibing the additiona l skills and competiti ve edge. 

The Committee recommends the foll owing points while integrating the online courses : 

I. Board o f Stud ies (BoS) o t'cach F:1eult y shall identiry av:1ilablc onlinc courses and a student may 
se lect from the li sted courses . The interested students may prov ide the deta il s o r the on-line courses to 
the BoS for its consideration. 

2. A Postgr:1d uate student may take up to a niaximum or 20°/ii credits in a semester through on line 
learning resources. 

3. The host institute o ffe ring the course does the evaluati on and provide marks/ grades. The BoS shall 
develop the convers ion fo rmula fo r calculation or GPA and it may do appropriate checks on de live ry 
methods and do add it ional eva luations. irneeded. 

8. Inte rnship during M astci-s programme 

Internship fo r Deve lopment or Entrepreneurship in Agri culture (IDEA) Currently, a provision of 30 
cred its fo r di ssertation work in M.Sc./ M.Tech/ M.F.Sc./ M.V.Sc. programmes he lps practically only 
those students who aspire to pursue their career in academic/ research. There is ha rdly any 
opportunit) / pro vis ion under thi s system to enhance the entrepreneurship skill s o f those students who 
could start their own enterpri se or have adequate skill s Lo join the industry. Therefore, in order to 
overcome this gap. an optional internship/ in-plant tra ining (ca lled as IDEA) in li eu of thesis/ research 
work is recommended which will give the students an opportunity to have a real-time hands-on 
ex perience in the industr: . · 

It is envisaged that the internshi p/ in-p lant trai ning would enhance the interactions between academic 
organizations and the re levant ind ustry. It would not only enable the development o f highl y learned 
and ski lled 111anpov,1er to start their-own enterpri ses but a lso the industry vvould also be bene titted 
th rou gh th is process. This pragmati c approach wo uld definitely result in enhancedpartnerships 
bet~ een academia and ind ustry. 

T he main o bj ectives o f the programme: 

I. To promote the linkages betv,1een academia and industry 

2. To estab lish newer Univers ity - Cooperati ve R and D togethe r with industry for knowledne 
creati on research and commercia lizati on ::, , 

3. Co ll aboration betv,1ecn Universiti es and industries through pilot proj ects 

4. To deve lop methods l'or knowlcc..l ge trnns ler. in11ovatiu11 and networking potentia l 

5. To enhance ski ll , career c..l evc lopment and crnp loyab ilit) 

Following criteri a for IDEA will be taken into considerati on: 

• A~~\ poi nt o r time there will not be more than 5
1

~o/* dents who can opt under IDEA 



• Major Advisor will be from Academia :md C o-advi sor (or Advi sory Committee member) from industry 

• Total credits_ (30) will be div ided into 20 for internship/ in-plant training and IO for writing the report followed by v1 va-voc e s imila r to di ssertatio n 

• "".ork ~lace will be industry: ho wever. acad emi c/ rcseard1 support would be provided by the U111vers1ty or both. MoU may be develo ped acco rdingly 

• The IPR . if an y . w o uld be as per the University policy 

9. Teaching assistantship 

•Teachin g ass is ta ntship sha ll b<: enco uraged. Thi s will give the required experience to the students on how to conduct courses. prac ticnl classes. evaluation and other related academic matters. This is an important pa rt of Ph .D. trainin g a ll over the wo rld and it is expected to address the shortage of faculty in many instituti o n s/ univers iti es. 

•The fulltim e d octoral s tudents o f the Univers ity with or without fellowship may be considered for award of Teach in g Assist:.rntships in their respective Departme nts. The Teaching Assistantship shall be offered onl y to those doc to ra l students who have s uccessfull y finished their course work. Any considerati o n for a w a rd of Teachin g. Ass is tantships must have the consent ofthe supervisor concerned. 
•Teachin g Assistantships sha ll be a\\ a rded on semester to semester basis on the recommendation ofa screenin g/ selectio n committee to be constitL1tecl by the Vice Chance llor. All classes and assignments given to the TeJching Ass istant s. inc luding tutorials, practical s and evaluation work shall be under the superv is io n o f a fac ulty me mbe r who would have otherwise handled the course/ assignment. 
• No add iti o na l re mune ra ti o n sha ll be paid to the students who are awarded ICAR JRF/ SRF. The amount of fe llowship to be pa id as re mune ration to other s tudents (who are rece iving any other fe llowship o r w ithout a ny fe llowships) may be decided by the concerned universities as per the rules in force. However. the to ta l a mo unt of re muneration/ and fellO\-vship shall not exceed the amount being pa id as JR F/ S R F of IC AR. 

• At the end o f each te rm. Teaching Assistants shall be given a certificate by the concerned Head of the Departm e nt. countersigned by the Schoo l Dean , specify ing the nature and load of assignments 
completed. 

IO. Regis tration of project personnel (SRf/ RA) for Ph.D . 
• A prov is io n m ay be m ade to enable the project personnel (Sl~F/ RA) to register for Ph.D. However, thi s can be d o ne o nl y if th ey a re se lected ba~ed on some selec tion process s uch as walk-in-interview. The prio r ap prova l of Pl or th e proj ect is 1:1:111dato ry to cons id.er the application of project personne l (S RF/RA) fo r Ph .D . ad mi ss io n . T he candid ates need to submit thc dec imation stating that the project wo rk sha ll not be c o mpro mised because o f l'h .D . programme. Further. in order to justify the project work and Ph.D. prog ra mme. the numbe r o r course ~redit_s should not be more than 8 in a se meste r for the project personne l (S R F/ RA) w ho intend to registe r tor Ph .D. 

11. Compliance with the National Education Policy-2020 
•While imple me ntin g th e course s truc ture and_content s re<.:011111~1.;:nded b y the BSMA Committees, the Higher Edu<.:ation In stitutio ns (H E ls) a re r1.;:qu1red to compl y with the provi s ions of National Education Policy-2020, especia ll y the followin g uspec ts: 
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•Given the 21st century requirements. quality hi gher education must aim to devel op good , thoughtful , 
well-r0t_1'.1ded , and creative individuals. It must enable an indi vidual to study one or more specialized 
areas of mteres~ at_ a dee_p level. and al so develop character, ethical and Constitutional values, 
intellectual ~ur_10~1ty. ~c tent i lie temper. creati v ity. spirit of service, and 21st century capabi I ities across 
a ran ge_o f disc iplm_es mc ludin g sc iences. social sciences. arts, humanities, languages, as well as 
profess i~na l. techni ca l. ~nd vocational sub_jects. A quality hi gher education must enable persona l 
accom1~ltshment and enlightenment. constructi ve public engagement, and productive contribution to 
the society. It must prepare students for more meaningful and sati sfying li ves and work roles and 
enable economic independence (9.1.1. of NEP-2020) . 

• At tl~e societal leve l. higher ed ucation must enable the development of an enlightened, socially 
conscious. knowledge:1ble. and skilled nation that cnn lind and implement robust solutions lo its own 
problems. Higher ecluc:11ion must fo rm the basis for knowledge creation and innovat ion thereby 
contributing lo ::i g rowing nation:d econo rn> . The purpose of" quality higher education is, therefore, 
more than the creation of greater opportunities for individual employment. It represents the key to 
more vibrant. soc iall y engaged. cooperati,·c communities and a happier, cohesive, cultured, 
productive. innovati ve. progress ive. and prosperous nation (9.1.3. of NEP-2020). 
• Fle:-; ibi lit> in curri cu lum ::ind novel and engaging course options will be on offer to students, in 
add ition to rigoro us specia li zation in a subject or subjects. This will be encouraged by increased 
faculty and institutiona l autonomy in setting curricula. Pedagogy will have an increased emphasis on communication. discussion. debate. research. and opportunities for cross-d isc iplinary and 
interdi sc iplinary thinking ( 11 .6 o f NEP-2020). 

• As part of :::i ho li sti c education. students at all HE ls will be provided with opportunities for 
internshi ps wi th loca l industry. businesses, arti sts, crafts persons, etc., as well as research internships 
with facu lt) and resea rchers at their own or other HEls/ research institutions, so that students may 
active ly engage with the practi ca l s ide o r their lea rning and. as a by-product, further improve their 
employabi I ity ( 1 1.8 of N EP-2020). 

• HE ls will focus on research and innovati on by setting up start-up incubation centres; technology 
deve lopment centers: centers in frontier area_s o r research; greater industry-academic linkages; and 
interdiscip linary researc h including humanities and social sc iences research ( I 1.12. of NEP-2020). 
• Effecti ve learni no requires a co1111Jrehcnsive approach that in vo lves appropriate curriculum enoao in o 0 

' ~ b b pedagogy. continuous fo rmati ve assessment. and ad_equat~ student support. The curriculum must be interestino and re levant. and updated regul arly to align with the latest knowledge requirements and to 
meet specified learnin g outcomes. High~quality p_edagogy is _then necess~ry to successfully impart the curricular mate ri a l to students; pedagogica l practices determine the learning experiences that are 
provided to students, thu s directly influencing learning outcomes. The assessment methods must be 
scientifi c. desion ed to continuously improve learning and test the application of knowledge. Last but 
11 01 le:isl, the d;ve lopmen t o l" capacities ~hat promot~ student wc ll1_1~ss s1_1ch ''.s fitn ess, good heal th. 
psycho-soc ia l well-be ing. and sound ethi ca l grounding are also criti ca l !or high-quality lea rning ( 12 . I. 
of NEP-2020) . 

Definitions of Academic Terms 

Chairperson mc::111 s a teacher of the 111ajor disc iplin_e propos~d- by th~ Head o r Department through 
the Dean of the College and dul y appruvcd b) thl' D,rc~tor ~I 1-.d uc:ition/ D~an Post Graduate Studies 
(or as per the procedure laid clown in til l'. c_oncerned Un, ve rSit y rcgul_.iti_ons) to act as the Chairperson 
of the A dvisory Committee and also to ~u,Jc the st,'tc,n ~ len11c issues. 



c ourse mc~rns a unit o f in st ruc ti o n in a di scipline ca rry in g a spec ifi c numbe r a nd credits to be covered 
in a semeste r as la id d own in de ta il in the syll abus o f a degree programme. 

Credit means the unit o f w o rk load pe r week fo r a pa rtic ula r course in theory a nd/ or practi ca l. One 
credit o r theory m eans o ne c lass of o ne c lock ho ur duration a nd one c redit prac tica l m eans o ne c lass of 
minimum two c lock ho urs o r labornto ry wo rk pe r week. 

Credit load of n s tude nt refers to th e totn l niimbcr or credit s o r a ll th e cou rses he/ s he reg iste rs durin g 
a particular sem ester. Grade Po int (G P) or a course is a measure o r pe rfo rm a nce. It is o bta ined by 
div id ing the per cent m a rk secured b y a student in a pa rtic ula r course by I 0, expressed a nd rounded off to second decimal p lace. 

Credit Point (CP) refers to th e Grade poi nt multiplied by the number of credits of the course, 
expressed and rounded o ff to second decima l p lace. 

Grade Point Average (GPA) means the to tnl c red it po int earned b y a s tude nt divided by tota l number 
of credits of a ll the courses registe red in a semester, expressed a nd rounded off to second decima l 
place. Cumulative Grade Point Average (CGPA) means the tota l credit points earned b y a stude nt 
div ided by the tota l num ber of c redits registe red by the student until the e nd o f a se m ester (a ll 
completed se m esters) . expressed a nd rounded o fT to second dec ima l p lace. 

Overall G rade Poi nt Average (O G PA) means the to ta l c redit po ints earned b y a student in the e ntire 
degree programme divided by the tota l num ber o r cred its req uired for the P .G . degree, ex pressed a nd 
rounded off to second d ec ima l p lace . 

Course Code 

*Soil 50 1 

*Soi l 502 

*Soil 503 

*Soil 504 

Soi l 505 

Soil 506 

Soil 507 

Soi l 508 

Soil 509 

Soil S 10 

So il S 1 I 

Course Title with Credit Load 
M .Sc. (Ag.) in Soil Science and Agricultural Chemistry 

Course Title 

Soil P hysics 

Soil Fertility a nd Fertilizer use 

Soil C he mi stry 

Soil M inera logy, Genesis and C lass ifi catio n 

Soi I Erosion a nd Conservati on 

Credit Hours 

(2+ I) 

(2+ I) 

(2+ I) 

(2+ 1) 

(2+ 1) 

Soil B io logy and L3ioche mistry (2+ 1) 

Rad ioisotopes in So il and Plant S tud ies ( l + l ) 

Soi l, \\la te r and A ir Po llut ion (2+ I ) 
Re m ote Sens ing and G lS techn iq ue fo r So il a nd Crop S tudies (2+ 1) 

A na lytica l techni que a nd instrumenta l me thods in soil a nd ( I+ I ) 

Pla nt a na lys is 

Management of Prob le mati c Soil s and Wate r 
17 

( l + t) 



Soil S 12 

Soi l 513 

Soil 514 

Soil 591 

Soil 599 

Land Degradation and Restoratio n 
Soil S urvey and L·:rnd Use l>I . ' an111ng 
Introduction to Nanotechnology 
Major courses 

(M inimum 20 ci·"(l.,ts 1·· b . 1 d ' '- 1 o m a ove courses Inc u 111 g 

*marked Coursl.!s) 
Minor courses 
Supporting courses 
Commo n compulsory courses 

M::ister· s Seminar 

Maste r· :, Research -

Total C red its 

*Indicates Core Courses w hich are Compulsory for Master Programme 

Semester wise allocation of Mai or courses 
Course Title with Credit Load 

( 1+0) 

(2+0) 

(2+1) 

20 

08 

06 
05 

(1+0) 

30 

70 

M.Sc. (Ag.) in Soil Science and Agricultural Chemistry 

Course Code 

First Semester 

Soi l SO I 

Soil 504 

Soi l S 10 

Miner Course 

Commo n Course 

Supportin g Course 

Second Semester 

Soil S03 

Soil S08 

Miner Course 

Commo n Course 

Supporting Course 

Course Title 

Soi I Physics 

Soi l M ine ralogy. genesis and c lassificat ion 

Credit Hours 

(2+1) 

(2+ I ) 
A nalytical technique and instrumental methods in soil and ( 1 +I) 
Plant analysis 

Soi l C hemistry 

Soil , Wate r and A ir Po llution 

(2+ I) 

(2+1) 



I!iird Semester 

Soi l 502 

Soil 506 

Soil Fertility and Fertili zer use 

Soil Biology and Biochemistry 

Miner Course (As pe r need) 

Common Course 

Supporting Course (As per need) 

fourth Semester 

Soil 505 

Soil 511 

*Soil 591 

*Soil 599 

Soil Eros ion and Conservation 

Management of Probkrnatic Soils and Water 

Master·s Seminar 

Maste r' s Research -

Total C red its 

(2+ I) 

(2+ I) 

(2+ I 

( I+ I) 

()+0) 

30 

70 
*Indi cates Core Courses w hich are Compulsory for Master Programme 

Course contents 

M.Sc. (Ag.) in Soil Science and Agricultural Chemistry 
I. Course Title : Soil Phys ics 
11. Course Code : Soi I 50 I Credit Hours : 2+ I 
Ill. Aims and objecti ves - To impart bas ic knovvledge about so il physical properties and processes in 

re lati on to plant growth . 
IV. Theo1·y 
Unit l 

Basic principles of physics applied to so ils, so il as a three phase system. Soil texture, textural 
classes. mechanica l ana lys is. specific surface. Soil consistence; dispersion and workability of 
so ils; soil compaction and conso lidation; so il strength ; swelling and shrinkage - basic concepts. 
Alleviation of so il physica l constraints for crop production. Soil erosion and edibility 

Unit 11 
Soil structure_ genesis. types, characteri zation and management so il structure; soil aggregation 
aggregate stability; so il tilth . characte ri stics of good soi l tilth ; soil crusting -mechanism, factors' 
affecting and eva luation: so il conditioners; puddling, it s effect on soil ph ys ica l properti es; clod 
formation. 

Unit Ill 
Soil water: content and potential. so il v,1a1cr retention. soil-water constants, measurement of ·1 .

1 
. I . . I so i water content, so il water potenti a l. so i -11101s1ure c iarac1en s11c curve; 1ys teresis, measure ment of 

soil-moisture pote nti a l. V-/ater ll ov,, in_ ~a1urn1cd a'.1~ unsa~u1_·,a1c~I so_ i~:' l~o_iseuille's law, Darcy's 
law; hydraulic cond ucti vity. penneabil11y and llu1d1ty,_ h)d1aul1c dtltus1v1ty ; measurement of 
hydraulic conductivity in saturated and unsuturated so ils. 

Unit I~~ 1~ 



Infiltration; internal drainage and redistribution ; evaporation; hyclrologic cycle, fie ld water 
balance; soil-plant-atmosphere continuum. Composition or soil air; renewal of soil air -
convective flow and diffusion; 111easure·me111 of soil aeration: aeration requirement for plant 
growth: soil air management. Modes of energy transfer in soils; energy ba lance; thermal 
properties of soil: measurement or soil temperature; soil temperature in relation lo plant growth; 
soil temperature management. 

V. Prnctical 
• Determination of B.D .. P.O. and mass volume relationship or soil , Mechanical analysis by 
hydrometer and international pipelle method, 
• Measure1nent of t\tterberg limits. Aggregate analysis - dry and wet, Measurement of soil-water 
content by di !Te rent methods. Measurement ot' soi I-water potential by using tensiometer and 
gypsum Blocks. Determination or hydraulic conductivity under saturated and unsaturated 
conditions. Determination of i11til1ra1io11 rate of soil , Determination of aeration porosity and 
oxygen diffusion rate, Soil temperature measurements by different methods, Estimation of water 
balance components in bare and cropped fields. 

VI. Teaching methods/activities -Classroom teaching with AV aids. group discussion, oral 
present al ion b) students. 

\I 11. Learning outcome -Experience 011 the °knowledge or soi I physical properties and processes in 
relati on to plant gro\\ th . 

Vlll.Suggested Reading 
• Baver. L.D .. Gardner. \V.H . and Gardner. W.R. (1972). Soil Physics. John Wi ley & Sons. 
• Ghildval. 8 .P. and Tripathi RP.(2001 ). Soil Physics. New Age International. 
• Hanks. J.R. and Ashcroft. G.L. ( 1980). Applied Soil Physics. Springer Verlag. 
• Hillel. D. (1972).Optimizing the Soil Physical Envi ronment toward Greater Crop Yields Academic Press. 
• Hil lel. D. (1980). Applications of Soil Physics. Academic Press. 
• H ii lei. D. ( 1980). Fundamemals of Soil Physics. Academic Press. 
• H ii lei. D. ( 1998). Environmental Soil Physics. Academic Press. 
• Hillel. D. (2003). Introduction to Environmental Soil Physics. Academic Press. 
• Indian Societv of Soi l Science. (2002). Fundamentals of Soil Science. ISSS, New Delhi. 
• Kirkham. D. and Powers W.L. 1972. Ad vanced Soil Physics. Wiley-lnterscience. 
• Kohnke. H. ( 1968). Soil Physics. McGraw Hill. 
• Lal. R. and Shukla. M. K. (200-l ). Principles ol' Soi l Physics. Marcel Dekker. 
, Oswal. M.C. (1994). Soi l Physics. Oxford & IBH. 

I. Course Title : Soil Fertility and Fertilizer Use 
II. Course Code : Soil 502 Credit Hours : 3+ I 
111. Aims and objecti ves 

To impart knowledge about soil fertility and its control , and 10 understand the role of fertili zers 
and manures in suppl ying nutrients to plan ts so as to achieve high fertilizer use efficiency. 

IV. Theory 
Unit I 

Soil fertility and so il productivity; fertilit y status or major soi ls group of India; nutrient sources _ 
fertilizers and manures; Criteria or essential ity, classilication, law of minimum and maximum, 
esse111ial plant nlllrients - functions and defi ciency symptoms, Nutrient uptake, nutrient 
interactions in soils and plants: long term effe<.:t of manures and fertilizers on soi l fertility and 
crop productivity. 
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Unit l 
Soil fertility and soil productiv' t · f · ·1· · · - · _ . . 1 Y- e1t1 1ty status of 111a,1or soils group ol Ind ia· nutrient sources-tert11lzers and manures· Criteri·, or 1· 1· 1 · • · - · · ' · . . , ' esscn 1a 1ty, c assl11cat1on, law ol m1n1mum and maximum, essential plant nutnents - funct · • d I 1· · · · . . . . ions an cc 1c1cncy symptoms, Nutnent uptake, nutrient mteract1ons 111 soils and pl·,11ts· 10110 te · ,1·1· 1· I - ·1· ·1 C'. • • d '' · ::- 1 m e eet o manures am I ert1 1zers on soi 1ertil 1ty an crop productivity. 
Unit 11 

Soil and fertilizer nitrogen - sources, rorms, immobilization and mineralization, nitri fication, clenitrilication: nitrogenous lcrti lizers and their fate in soi ls: management or fe rtilizer ni trogen in lowland and upbnd cond it ions fo r high fertilizer use d'licicncy. Soil and l'ertilizer phosphorus -forms, immobilization. mineralization. reactions in acid andalka li soils; !'actors affecting 
phosphorus availability in soils: phosphatic fertilizers - behavior in so ilsancl management under fi eld conditions. Potassium - form s, equilibrium in soils and its agricultural significance; mechanism of potassium li:xation: management of potassium fertilizers under field conditions. Unit Ill 
Sulphur - source. forms. fertilizers and their behavior in soils; role in crops and human health; ca lcium and magnesium- factors affecting their avai labil ity in soils; management of sulphur, calcium and magnesium fertilizers. Micronutrients - critical limits in soils and plants; factors affecting their avai lab il ity and correction of their deficiencies in plants; role of chelates in nutrient availabi lity. 
Unit IV 
Common soil test methods fo r krtilizer recommendations: quantity- intensityrelationships; soi l test crop response correlations and response !'unctions. rcrti lizer use cfliciency; site-specilic nutrient management: plant need based .nutrient management; integrated nutrient management; speciality fertilizers concept. need and 
category .Currentstatusof special ityfeni I izersuseinsoi lsandcropso llndia;Soi I fertility evaluation -biologi cal methods, soil. plant and tissue tests; soil quality in relation to sustainable agriculture, Determination of critical limit, ORIS. Definition and concepts of soi l health and soil quality. 

V. Practical 
•Soi l and plant sampling and processing for chemical analysis 
•Determination of soil pl-I , total and organic carbon in soil 
•Chemical analysi s of' so il for total and available nutrients (major and micro) 
•Analysis of plants for essential clements (major and micro) 

VI. Teaching methods/activities- Classroom teaching \Vith AV aids, group discussion, oral presentation by students.-
Vil . Learning outcome Experience 0 11 the knowledge or soil fertility and rerri lizers in relation to plant growth and deve lopml..'.nl. 
VIII. Suggested Reading 

• Brady, N.C. and Wei l. R.R. (2002). Th1: Natun: and Propl.!rtics or Soils. 13th Ed. Pearson Edu . • Kabata-Pendias, A. and Pendias, H. ( I 992). Trace Elcmems in Soils and Plants. CRC Press. • Kannai) an, S., Kumar, K. and Govindarajan, K. (2004 ). 13 iolerti li ;,,crs Tl.!chnology. Scienti ti c Pub I. • Lei gh, J. G. 2002. Nitrogen Fixa1io11 ,II the Millennium. 1-'. lsevicr. 
• Mengel. K. and Kir~by, E. A. ( I 982). Principles or Plalll Nutrition. International Potash Inst itute, Switzerland. 

2~ 



I. 
11. 

• Mortvedt. J.J ·· Shuman. L. M .. Cox . FR. and Welch R. M.( 199 1 ). M icrnnutrients in Agricu lture. 2nd Eel. 
SSSA. Madison. 

• Pierzinsky. G.M .. Sims. T. .l . and Vancc: .l .F.(2002).Soils and Environmental Quality. 2nd Eel . CRC 
Press. 

• ~tevenson. F.J. :ind Cole. M.A. ( I999).Cycles of Soil : Carbon, Nitrogen, Phosphorus, Sulphur. 

M1cronutnents. John Wiley & Sons. 

• Tisdale. S.L.. Nelson. S.L.. Beaton .. J.D. and Havlin . . l.L. ( 1999). Soil r:crtil ity and Fertilizers. 5th Ed. 

Prentice Hall of India. 

• Troeh. F. R. and Thompson. L.M. (2005). Soils and Soil r-crt ility. 8lackwell . 

Course Title: Soil Chemistry 
Course Code: Soil 503 111. Credit Hours : 2+ I 

Ill. A ims and objectives 

To introduce the classical concepts or soil chemistry and to fami l iarize students with modern 

deve lopments in chemistry of soils in relation to using soils as a medium for plant growth. 

IV. Theoi·~· 
Unit 1 
Chemical (elem~ntal) composi tion of the earth's crust. soils, rocks and minerals 

Elements or equil ibrium thermodynamics, chemical equilibria, electrochemistry and chemical 

kinetics. 

Unit II 
Soi l colloids: inorganic and organic colloids - origin of charge, concept of point ofzero

charge (PZC) and its dependence on variable-charge soil components, surface charge 

characteristics of soils: diffuse double layer theories of soil colloids, zeta potential, stability, 

coagulation/flocculation and peptization of soi I colloids; electrometric properties of soil 

colloids: sorpt ion properties of soil colloids; soil organic matter - fractionation of soil organic 

man er and different fractions, Characteri zation of OM; clay-organic interactions. 

Unit Ill 
Ion exchange processes in soil ; cation exchange- theories based on law of massaction (Kerr

Vanselow. Gapon equations. hysteresis, Jenny's concept), adsorption isotherms, Donnan

membrane equilibrium concept, clay-membrane elec trodes and ionicactivity measurement. 

thermodynamics. stati stica l mechanics: anion and ligand exchange inner sphere and outer

sphere surface complex formation. l_i xation of oxyanions. AEC. CEC: experimental methods 

to study ion exchange phenomena and practical implications in plant nutrition. 

Unit JV 
Potassium, phosphate and ammonium lixat ion in soils covering specilicand nonspecilic 

sorption: preci pit:ition-d issolut ion equi I ibria; Conccptol' quantity/ intensity (Q/ l)relationship; 

step and constant-rate K; managemcntaspects. Chemistry or acid soils; active and potential 

acidity; lime potential. chemistry of' ac id so ils; sub-soil acidity. Chemistry and 

electrochelllistry of sublllerged and tal land soils, geochemistry or micronutrients, 

environlllental soil chemistry. 

V. Practic.tl 
Preparation of saturation ex tract, measurement of pH, EC, CO, HCO, Ca, Mg, Kand Na, 

Detcnninati~n of' CEC und AEC or soils, Analys is of equilibrium soil solution for pH, EC, Eh 

by th~ use of ~h-pl-1 meter and conductivity meter. Determination of point of zero-charge and 

assoc1 ted surfucc charge c.:h arncteristics by ~the serial potentiometric titration method, 

n 

~-, 



YI. 

Vil. 

Vlll. 

l. 
11. 

Ex traction of humic substances p _ . . . . . . . . fulvic acids (E4/E6) . . . '. otentiomctnc and conductomctnc titration of soil hum1c and ' , 1 at10 ol so il hun · . d 1- 1 . • • . . . and the D (E4/E6) 
1 lie an u vie acids by v1s1ble spectrophotometric studies ' va ues al two l)H . I Ad . soi I usino si in I cl . . . . vc1 ucs, sorpl1011-clcsorpl ion of phosphate/su lphale by o P ea soi pl1011 1solhcr c . . . . Pllospllate/ t·l ··d / 
1 1 

111 • onslruct1011 of adsorption envelope of soils by usmg ' uo11 e su p iatc and as . . . 
1 d 

O 
. . ' ccrta1111ng the mechanism or the ligand exchange process 111vo ve . eler1111nnt1on of tit .. t bl . . . 

D 
. . . ia a e acidity of an acid so il by BaCl2-TEA method eten111nat1011 of Q/ 1 relation ·I · r . ' . . 

1 
b b fl' 

1 
s 11P O potass ium. Determination of lime requirement of an acid soi y u er met 10d Dete · · . · · • • . • 1m1nat1on o f gypsum requirement ofan alkali soi l. 1 each mg methods/activities Cl ,. • · · · . - ass1 oom teaching with ;\ V aids. group discussion, oral presentation by students. 

Lcarnin° outcomc-Ex1)cr·1e1"·e o ti , I· I d · · · · · · . . . "' · '" n 1c ,now e ge ol chemical behaviour ol soil and their util1t;- 111 research f'or so lving lield problem . 
Suggested Reading 
• Bear. R.E. (1964). Chemistry or the Soil. O:--;l'ord and IBI I. 
• Bolt. G.H . a nd Bruggenwert. M.G .M. ( 1978). Soil Chemistry. Elsevier. 
• Gree nland. D..1. a nd I-byes. M .H.B. ( 198 1). Chemistry ol'Soil Proct:sses. John Wiley & Sons. • Greenland. D.J . a nd Hayes. M .H.B. ( 1985).Chemistry of Soil Constituents. John Wiley & Sons. • McBride. M.B. ( 1994). Environmental Chemistry of Soils. Oxford University Press. 
• Spos ito. G . ( I 98 I). The Thermodynamics or Soi I Solutions. Oxford University Press. 
• Sposito. G . ( 1984). The Surface Chemistry or Soils. Oxford University Press. Physical Sciences: Soil Sc ience 8 7 
• Sposi to. G . ( 1989). The C hemistry or Soils. Oxford University Press. 
• Stevenson. F . .I . ( 1994 ). Humus Chemistry. 2nd Ed. John Wiley & Sons. 
• V:.in O lphan H. ( 1977). Int roduction to Clay Colloid Chemistry. John Wiley & Sons. 

Course Title: Soil Mi11crnlugy. Genesis a11u Classification 
Course Code : Soi I 504 Credi t Hours : 2+ I 

111. A ims and objectives 
To acquaint students wi th basic structure ofalumino-silicatc minerals and genesis of clay 
minerals: soil genesis in terms of' factors and processes of soil formation, and to enable 
students conduct soi l survey and interpret soil survey reports in terms of land use planning. 

IV. Theory 
Unit I 
Fundamentals of crystall ography. space lattice, coordination theory, isomorphism and 
polymorphism. 
Unit 11 
Classi Ii cation structure chemica l composi tion and properties of clay minerals; genesis and 
transformatio1~ of crysta'I line and non-crystal line clay minerals; identification techniques; 
amorphous soi l constituents and other non-crystalline silica te minerals and their identification; 
clay minerals in Indian soil s. role of' clay mineral s in plant nutrition. interaction of clay with 
humus, pesti cides and heavy metals. 
Unit Ill 
Factors of soi l formation . soil lo rmation models; soil lonni11g processes; weathering of rocks 
and n1ineral transform ations: soil pro Ii le: ,veathcring sequences of minera ls ,,vilh special 
reference to Indian soi ls. 
U11itlV 



V. 

VI. 

Vil. 

YHI. 

I. 
11. 

Concept of soil individLnl· -0 ·1 I · - . d 
. . _ ' ' s I c ass , I IcatIon systems - historical deve lopments and mo ern 

systems of soil class ii ,cation ,·11 · . . • · · · 1 
. . . '' 1 1 special c1nphas1 s on so il ta xonomy; soil cl asst ficat1on, sot 

m1ne1alogy and so il maps_ use fulness. 
Practical 

• Separation of sand , si It and c lay fraction from so il 

• Determination o r spec i lie surface area and CEC o r c lay 

• kkntilication and quantilication or mineral s in soi l fracti ons 

• Morphological properti es or so il prolilc in dil'l~rent land forms 
• C lassification of so il s using soi l taxonomy 

• Calculation of weathering indices and its application in so il formation 
• Grouping soil s using available database in terms of soil quality 

Teaching methods/activities-C lassroom teaching with AV aids, group discussion, oral 
presentati on by students. 

Le~u-ning outcome-E xperience on the knowledge or so il taxonomy and genesis and and their 
uti I ity in research for so lv ing lie Id problem. 
Suggested Reading 
• Brc1dy NC and Wei l RR. 2002. The Nature and Properties of Soils. 13th Ed. Pearson Edu. Buol EW, 
Hole ED. MacCracken. R.l and Southard. R.l . 1997. Soil Genesis 
• and Classiticat ion. -1th Ed. Panirna Publ. 
• Di:-.on . .I B and \Veed. SB. 1989. Minerals in Soi l Environments. 2nd Eel . Soil Science Society of 
Arncriccl. Madison. 
• Grim. RE. ( 1968). C lay M inera logy. McGraw Hill. 
• Indian Society of Soi l Science (2002). f-'undamentals of Soil Science. ISSS, New Delhi . 
• Sehgal. J. (2002). Introductory Pedology: Concepts and Applications. New Delhi 
• Sehgal, J. (2002). Pedology - Concepts and Applications. Kalyani . 
• USO.A. ( 1999). Soi l Taxonomy. Hanel Book No. 436. 2nd Ed. USDA NRCS, Washington. 
• Wad<;:. FA and J\lla11ox. RB. ( 1960). Elements of Crystallography and M ineralogy. Oxford & IBH. 
• \Vi lding, LP and Smeck. NE. ( 1983). Pedogenesis and Soil Taxonomy: 11. The Soil Orders. Elsevier. 
• \Vildi ng. N .E. and Hol.l G.r-. (Eels.). ( 1983). Peclogenesis and Soi l Taxonomy. 

Course Title : Soil Erosion and Conservation 
Course Code : Soil 505 Credit Hours : 2+ I 

Ill. Aims and obj ecti ves 
To enable students to understand var ious types of' soil eros ion and measures to be taken for 
con tro lling so il eros ion to conserve soi l and water. 

IV. Theory 
Unit I 
H istory, distribution, identitica tion and description or soil erosion problems in India. 
Forms of soil erosion : effects o f soil erosion and factors affecting soil erosion; types and 

mechani sm s o r ,-vater eros ion; raindrops and so il eros ion; rainfall eros ivity; factors affectinu 
water eros ion ; empirica l and quantitative estimation o r wat{!r erosion. :::, 

Unit Ill 
M ethods of m easurement and prediction o f runoff; soil losses in relation to soil propertie d 

I . d G r . . s an 
prec ipitation . Wind eros ion- types, n~ec rn_111 s111 an ac tors_ a l ecttng wind erosion ; extent of 
problem in the country. Principles of erosion co1_11rol ; _e rosion control measures_ agronomical 

an~~g; erosion contro l structure:~ lesign and layout. 



Unitlll 

Soil conservation plannino · la d b"I· · I bl . ::o , ' n capa I lly class iti catio11" so il conservation in spec1a pro em areas such as hill y . arid ands · . -·ct . · ' 
U 

. IV cm1-c-1,, ieg1ons . waterlogged and vvct lands. mt 

Wa tershed manaoement - co l · · · d 1· · . ::, ncept , o )_lect1ves and approach ; water harvest111g an rccyc 111g, 
flood control 111 watershed . • . . t· . . m ,magernent: soc1oeconoir11c aspects ot watershed managernen , 
case s tud 1es 111 respect to · · · · monitoring and evaluation of watersheds ; use of remote sensing 111 
assessment and !)Ianni no ot· ,,,·1t ~ -~1 d d " 

V. Practical 
::, , e1s 1e s. sc 1rnent measurement 

• De~e rmin_ation of different soil crodibility indices - suspe nsion percentage. dispersion ratio, 
eros io n ratio. clay ratio. cla) / m o isturc equivalent rntio. percolation ratio. raindrop erodibility 
index 

• Computa tion o r kinetic energy or falling min drops 
• Computa tion or ra infall eros ivity index (E l30) using rain gauge data 
• Land capab ility classiti catio n o r a watershed 
• Vi s its to a w atersheds . 

VI. Teaching methods/activities-Classroom teaching with AV aids, group discussion, oral 
presentati o n b y students . 

VII. Lea1·ning outcome-Expe rience on the knowledge of soil conservation and their utility in 
resea rc h fo r solv ing field problem . 

IX. Suggested Reading 

I. 
11. 
111. 

IV. 

• Bis ,, as. T. D. and Narayanasamy, G . (Eds.) ( 1996). Soil Manageme nt in Relation to Land 
Degradation and Enviro nme nt. Bull. Indian Society of Soil Science No. 17. 
• Do ra n. J . \ \I . and Jo nes. A .J. ( 1996). Methods o r Assess ing Soi I Qua! ity. Soi I Science Society of 
Ame rica, S pl. Publ. No. 49, Madison. USA . 
• Gurmal. Singh. Ve nkatarama nan, C .. Sastry, G a nd Joshi , B.P. ( 1990). Manual of Soil a nd W ater 
C onservation Practices. Oxford & IBH. 
• H udson. N . ( 1995 ). Soi I Conservatio n. lo\\ a State U nivcrs ity Press . 
• Ind ia n Society o f Soil Science (2002)·. Fundamentals o r Soil Science. ISSS. New Delhi . 
• O swa l. M .C. ( 1994 ). Soi l Physics. Oxford & IBH 

Course Title: Soil Biology and Biochemistry 
Course Cod e : Soi I 506 
Aims and objectives 

Credit Hours : 2+ I 

To teach students the bas ics of so il biology and bioche mistry, including biogeochemical 
c yc les, pl ant growth promoting rhizobacte ria, microbial interactions in soil and other soil 
acti vi ties. 
T heory 
Unit I 
Soil biota. soil microbia leco logy, types of organisms indifferent soils; soil microbial biomass · 
microbia l inte rac ti o ns: un-c ulturablc soil biota . Microbiology and biochemi stry of root-so il ' 
inte rface: rhi zosphe re ; ph yllospherc. So il enzymes. ori g in , activities and importance. Soil 
c ha racte ri s tics influencin g g rowth u11d ac ti vit y or mi c.:ro llo ra ; PGPR. 

Unit II 
Microbial trans fo rm atio ns of"n itrugl.!11 . phospho rus. sulphur. iron and nrnnganese in soil. 
Biochemical composition a nd bi odegrndaL:01~, ~ I organic malter and residues, 

_,r"\ 



rnicro~iology and biochemi stry or decomposition or carbonaceous and protenaceous 
materials. cycles or important nutrients. 
Unit Ill 

Org.:rnic wnstes :rnd their use l'or production or biogas and manures; microbial toxins in the 
soil. Preparation and preservation or farmyard ni.111urc, anima l manures. rural and urban 
compoSts and vermicompost. 13iokrtilizcrs- cletinition, classilication. specilications, method 
of production and role in crop production: FCO speci lications and quality control of 
bio l~nili7ers. 
Unit IV 

Biological indicators or so il quality: biorerned iation o l' contaminated soils; microbial 
transformations or heavy metals in so il ; role or soil organisms in pedogenesis - important 
mechanisms and controlling factors: soil genomics and bioprospecting; soil sickness due to 
biological agents: xenobiotics: antibiotic production in soil. 

V. Practical 
• Determination of soil microbial population 
• Soil microbial biomass carbon 
• Elememal composition. fractionation or organic matter and functional groups 
• Decomposition of organic matter in soil 
• So il enzymes 
• t'.. le:.isurement or important soil microbial processes such as ammonification, nitrification , N2 
fix:..iti on. S oxidation. P so lubilization and mineralization or other micronutrients 

VII. Teaching methods/ activities- C lassroom teaching with AV aids. group discussion, oral 
pre:-,elllation by studems. 

VIII. Learning outcome- Experience on the knowledge or soil microbes and their utility in research 
for solving field problem. 

IX. Suggested Reading 

• Paul. E.A. and Clark. F.E. Soil Microbiology and Biochemistry. 
• L,nch. J.M. Soil Biotechnology 
• ~ ' illey, J.M. Linda M. Sherwood :incl Woolverton CJ. Prescott·s Microbiology. 

• Subba. Rao N.S. Advances In /\gricultural Microbiology. 

I. Course Title: Radioisotopes in Soil and Plant Studies 
11. Course Code : Soi I 507 Credit Hours : I+\ 
Ill. Aims :rnd objec tiws 

To train studenb in thl'. u:-,l'. ol' radio isotopes in soil and plant research. 
IV. Theory 

Unit I 
Atomic structure, radio activity and units; radio isotopes-properties and decay princi les· 
nature and properties or nuclear radiat ions; interact ion or nuclear radiations with ma~er ' 
artificial radioac tivity ' 

Unit II 
Principles and use of radiation monitoring instruments-proportional Geiuer M II . 

. . . . . . , o u e1 counter 
solid and l1qu1ds c111tillat1on counters; neutron moi sture meter, mass spectrometry ' 

autura iography "\/ ' 
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Unit Ill 

Isotopic di lution techniques used in so il and plant research; use or stable isotopes; application 

o r isotopes in studies on orga nic matter. nutri ent transrormati ons. ion transport, rooting pattern 

and fertili zer use e niciency: cnrbon clati nl! 
Unit IV .... 

Doses of rad iation exposure. radiation sa rcty aspects rcgu latory aspects, col lection, storage 

and di sposa l of rad io:1ctivc w:1stes 

V. Practkal 

• Storage and hand I ing or radioactive material s 

• Determinmion or ha lf-lite :1nd decay constant 

• Preparati on or so il and plant samples for radioactive measurements 

• Sellin gup o r experiment on renili zer use efficiency and cation exchange equilibria using 

radio isotopes 

• D('tcrrnin :1ti on 0 1· 1\. I.: :.111d L va lues or so il using 32P/65Zn 

• Use o f neutron probe ror moisture .determination 

• S:.:unpk preparation and measurement or 15N enrichment by mass spectrophotometery/ 

emission spectrometry 

VI. Teaching methods/ activities-Classroom teaching wi th AV aids, group discussion, oral 

presentation by students. 

VII I. Lea rning outcome- Experience on the knO\-vledge of radio activi ty and the ir utility in research 

for soh ing fi eld prob lems. 

VII. Suggested Reading 

I. 
l l. 

• Corner CL. 1955. Radioisotopes in Biology and Agriculture: Principles and Practice. Tata McGraw 

Hil I. 
• Glasstone. S. 1967. Source Book on Atomic Energy. East West Press. 

• Michael. F. L. and Annunziata. 2003. Handbook of Radioactivity Analysis. Academic Press. 

Course T itle: Soil , Water and Air Pollution 

Co urse Code : Soil 508 Credit Hours: 2+ 1 

111. Aims and objectives 
To teach student s the basics of the prob lems or soil , water and air pollution assoc iated with 

use or soi ls for crop production. including biogeochemica l cycles and interactions in soil and 

crops and animals as we l I as soil acti vities. 

IV. Theory 
Un it I 

Soi l, water and air pol lution problems associated with agriculture. nature and extent. 

Nat ure and sources o f' pol lutallls - agriculturnl , industrial. urban wastes. fe rtilizers and 

pestic ides, ac id rains, oi l spil ls etc. 

U11it II 

Air. ,,va1er and soil p? llutan'.s- th_eir CPC sta_ndards an~t_effcct on plants, animals and human 

bei ngs. Se,-vage and industri al ettluc11ts- the1r compos1t1on and e ffect on soil propertie I h 
I 

h 

I b · · 1 · 1 • . s ea t 
and plan t gro\\ th and 111m i.1n elll gs: soi as s111 , lor waste di sposal. ' 

Unit .Ill 
Pcstici es- the ir classiti c:1tio11. behaviour in s~ i and i.: i'lect on so il microorganisms. 

'!.7 
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To:--;ic elements- their sources. bchnv iour in soil s. effec t on nutrients availability, effect on 

plant and human health . 

Unit IV 

Pollution of water resources due to leaching or nutrients and pesticides from soil; emission of 

green house gases- carbondioxide. methnne and nitrous oxide. Ri sk assessment of polluted 

so il. Remedintion/ ~1mcliorn1ion o r contaminntcd so il and ,-vater: remote sensing applications 

in monitoring :111d 11u111agemrn t ol· so il and wah: r pollution . 

\'. Practical 

Sampling orse,,agc ,, ~11crs. sewage· sludge. so lid/ liquid industri al wastes, polluted so ils and 

plnnts nnd their processing. Estinwtion o f dissolved and suspcndt:d so lids. chemical oxygen 

demand (COD). biological demand (BOD), measurement or coli form (MPN), nitrate and 

ammon iacal nitrogen and phosphorus. heavy metal content in ernuents, Heavy metals in 

contaminnted so ils and plants. iVbnagement o r contaminants in soil and plants to safe guard 

food sa fety. A ir sampling and determination or particulate matter and oxides of sulphur, N02 

and o~ cone. Visit to various industrial sites to study the impact or pollutants on soil and 

pbnts. 

V I. Teaching methods/acth·ities- C lassroom teaching w ith AV aids, group discussion, oral 

presentation by students. 

V II. Learning outcome-Management or soil and water pollution 

VIII. Suggested Reading 
• Lal. R .. K imbk. J .. Levine, E. and Stewart, B.A. ( 1995). Soil M anagement and Greenhouse Effect. 

CRC Pre~s. 
• M iddlebrooks. E . .I . ( 1979). Industri al Pollution Control. Vol. I. /\gro- lndustries. John Wiley 

I ntcrscic"nce. 
• Ross. S.M. Toxi c Mewls in Soil Plant Systems . .John Wiley & Sons. 

• Vesi lund. P. A . and Pierce.( 1983). Envi ronmental Pollution and Control. Ann A rbor Science Publ. 

I. Course Title: Remote Sensing and GIS Technique for Soil, Water and Crop Studies 

11. Course Code : Soil 509 Credit Hours : 2+ I 

Il l. Aims and objecti ves 

T o impart know ledge about the basic concepts or remote sensing. aerial photographs and 

imageries. and their interpretation ; application or remote sensing in general and with special 

reference to so il , plants and y ield forecasting; to impart know ledge about geo-statistical 

techniques w ith spec ial reference to krigging. and GIS and applications in agriculture. 

IV . Theory 
Unit I 

!ntrodu~t ion a'.1d history or r~·motc s1.:nsing; sm_1rc~s. propngation o r rad iations in atmosphere; 

1nter:ict1ons w ith rn aller. b:is1<.: conc1.:p ts and pr111 c.:1plcs: liarclw:1r~ and so ftw·1re i·eq · 
. . . . . . . ' u1re111ents· 

common term1nolog1 es of g1.:ugraplt1c 1nfor111at1on systcrn (G IS). ' 

Unit II 

Sensor systems-came1:a, mic.:rO\_vavc _radio meters and scanners; rundamentals of aerial 

photogr_aphs an~ mult1spe~tra l 1111ag111g, hyperspectral imaging, thermal imaging; ima e 

processing and 1111erpretat1ons. g 

Unit II ... ~ 
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~ppli(a~iun or_ rc ,_n_otc sensin g techniques-land use so il surve ys. crop stress and yield . 

torccast111g. priori ti zation in watershed and drought nwiiagelllenl. waste land ident ification 
and managem ent. 

Unit IV 

Signiticance and sources o r the spatial and tempora l variability in soil s; variabi l ity in relation 

to size or sampling: c lass ical and geo-stati stical techniques or evolution of so il variability. 

Applications or G IS for water resources, agriculture. precision farming. disaster management , 

e-governance. Agri cultural Rcsc:1rch lnfon11atio11 System (A RI S). 
V. Practical 

Familiari zati on with different remote sensing equipments and data products. Interpretat ion of 

aerial photo graphs :rnd satellite data lor mapping or land resources, Analysis of variability of 

different so il properties with classical and geostatistical techniques, Creation of data files in a 

database programme. Use or GIS for soil spatial simulation and analysis, To enable the students 

to conduct so il survey :111d interpret soil survey reports in term s or land use planning. 

V il. Teaching methods/activities C lassroom teaching with/\ V aids. group discussion, oral 
presen tation by students. 

V III. Learning o utcome E.\pcriencc on the knowledge or remote sensi ng and thei r utility in research 

for so h·i ng 1ield problem. 

IX. Sugg('stcd Reading 
• Brady. N .C. and Weil. R.R. (2002). The Nature and Properties 01·soils. 13th Ed. Pearson Edu. 
• Elangovan. K . (2006). GIS Fundamentals. Appl ications and Implementations. New India Pub!. Agency. 
• Li llesand. T.M. and Kiefer. R.W. ( 1994). Remote Sensing and Image Interpretation. 3rd Ed. Wi ley. • 
Nielsen. D.R. and Wendroth. 0. (2003). Spat ial and Temporal Statistics. Catena Yerloggmbh. 
• Star. J. and Esles. J. ( 1990). Geographic lnrormation System: An Introduction. Prentice Hall . 

I. Course Title: Analytical Technique and Instrumental Methods in Soil and Plant Analysis 
II. Cour·sc Code: Soil 5 IO Credi t Hours : I + I 
Ill. Aims and objectives 

To fa111i liari ze the students w ith com111on ly used instruments - their working. preparations of 
common ana lyti ca l reagents for qualit ;1ti ve and quantitati ve analys is or both soil as we ll as plant 
samples. 

IV. Theory 
Unit I 

Preparation of so lutions for standard curves, indicators and standard so lutions for acid-base 

ox idati on reduction and complexometric t itrat ion; so il, water and plant sampling technique~. their 
processing and handl ing. 
Unit IJ 

Detenn ination of nutrient potentials and potential buffering capac ities or soils for pliospl ct 
. . . . 1orus an 

potassium : estI111at1011 o1 phosphorus, a111111on1um and potassium lixation capacities of soi l 
Principles of v isible, ultra v iolet and inl'rareJ spectrophotometry. s. 

Unit Ill 
fl ame-photometry, A tomic absorption ; chromatographic techniques, mass spectrometr d X . 

. .d ·1· . 1· . I b X b ct ·· · y an -i ay 
del rac~~, enll 1ca 11on o n11ncrn s y 

2

~ y 1llcrent methods. GINS analyzer. 



Electrochemi ca l tit ratio n o r c lay s: est im ation o r exchangeable ca ti ons ( N a, Ca, Mg, K); estimation 

or root cati on exchan ge capac ity. 

Unit IV 
Wet di gestio n/fusio n/extracti on or so il w ith aquareg ia w ith so il for elem enta l analys is; tri ac id/di

acid d igestio n o r p lant samp les: dctenn inati on o r availnblc and to tal nutrients (N , P, K , S. Ca, M g . 

Z n, Cu . Fe, Mn, B. M o) in so il s: deter111inatio 11 of to tal nutrients (N, P, K. S, Ca, Mg, Z n , C u, Fe, 

M n. B. Mo) in plnnts. Measurem ent o f rcdox potential. 

V. Teaching methods/activities-C lassroom teaching and laborato ry practicals 

VI. Learning outcome- D cv elopmc 111 o r co1llidem:c for se ttin g so il testing laborato ry . 

Vil. S uggcs ll'd Reading 
• Hesse. P. ( 197 1 ). T extbook ot' Soil Chc111 ic,1I A nalys is. W i l li a111 Clo,, es& Son~. 

• Jackson. M .L. ( 1967). So i l Chemica l /\1rn lys is. J>rcnt ice Hall of lndin. 

• Keith. r\ . Sm ith ( 199 1 ). Soil A nnlysis: Modem l11strurne11tal Techniques. M arcel Dekker. 

• Kenncth.I lclrich( 1990). Orti cia l Methods or A nalys is. A ssociation or O fficial A nalytical Chemists. 

• Page. 1\. L.. Mi l ler. R.H . and K eeney, D.R. ( 1982). Methods of Soil A nalysis. Part II. SSSA, M adison. 

• Piper. C.S.( 1966). Soil .ind Plant A n:1lys is. Hans Publ. 

• Singh. D. C hhonb r. P.K. and Pandey. R.N . ( 1999). Soi l Plant Water Analys is - A M ethods Manual. IARI, 

N e" Delhi . 
• Tan. K .H . (~003). Soi l Sampling. Preparati on and A nalys is. CRC Pressrray lor & Francis. 

• Tandon. H .L.S. ( 1993). Methods of Ana lys is of So il s, Fertili zers and Waters. FDCO, New Delhi . 

• Vogel. A.L. ( I 979). A T extbook o r Quantitati ve Inorganic A nalys is. ELBS Longman. 

I. Course T itle: i\ Ianagcmcnt of Problem Soils and ·water 

II. Cour::.e Code: So i l 5 11 C redi t H o urs : 2+ I 

111 . A ims :rnd object ives 

To educate students abou t basic concepts o l' problern soi ls and brackish water, and thei r 

management. A ttent ion w ill be on management o r problem so il s and sa fe use of bracki sh water 

in relation to crop product ion . 

IV. T heory 
Unit l 
A rea and distri bution o f p roblem so il s-ac idic, saline, sodic and ph ys ica ll y degraded so il s; o rig in 

and basic concept of problemat ic soi ls, and factors responsible. Morphologica l teatures of saline 

sodic and sal ine-sod ic so ils; characterizati on o f sa lt-a tTected so ils-soluble sa lts, ESP. pH ; ' 

physica l. chemica l and microbio logical properties. 

Unit 11 

M anagement of salt-a ffected so il s; salt to lerance or crops- mechanism and ratings; sa lt stress 

meaning and its effect on crop growth. monito ring o f' so il s alin i ty in the lie ld; m anagem ent 

pr irn.:i p les fo r sandy. c layey, red later it ic and d ry land so i ls. 

Un i t 111 

Ac id so il s-natu re o r so il ac id ity . sources o f' so il ac idit y: effect 011 plant growth . l ime re •. 

!. ·u ·1 · · 1 -1 b. 1 · 1 . . q u11 em ent 
o ac1 soi s: management o l ,1c1c soi s; 10 ogIca s1ckm:ss o f soi ls and i ts managem ent . 

Unit IV 

Qual i ty o f' i rr igatio n water: 111 :111:1ge111l'n t or bracki sh wa ter fo r irri 11a1ion · s· ilt b·i l -
1 1 • . . • • .:o • , , , nee u nc er 

irrigat ion: character1 zat1 011 o l brack ish waters, an:a ,111d ex tent · rl.'.lationship i i1 ,vat 
. . . . . . . ' ' er use and 

quality . A gronom ic prac11cts 111 r~ lat 1011 to probk mat1c so il s· cropping patte rn fo r 
1
-
1
._ -

n,.,,~ / ' ' u 1 1z 111 g poor qu;~d waters 
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v. 

VI. 

VI I. 
VIII. 

I. 
11. 

Pradical 

Char:H:teri zation o r acid. acid sull:lle. salt-affected and calcareous so ils. Determination of cations 

(Na+. K+. C :-1++ and Mg++) in groundwater and so il sa111ples . Dctcr111i11alio11 ofan ions (C l- ' 

S0 4 - · C0 3 - and HC0 3-) in gro und w:llers and so il s.1111ples, l.i111c and gy psum requirements of 

acid and sodic soil s. 

Teaching methods/activitics-Classroo111 teaching with AV aids. group discussion , oral 

presentat ion by students. 

Learning outcome-Experience on solving field problem o r problem soil and waters. 

Suggested Reading 

• Be:.1r. F.E. ( 1964). Chemi stry o l'the Soil. Oxford & 1B1-1. 

• Juri nak . .1..1. ( 1978) . Salt-affected Soils. Department or Soil Science & Biometeorology. Utah 

State Unive rsity 

• USDA Handbook No. 60. ( I 954). Diagnosis and improvement of Saline and Alkali Soils. 

OxforJ & IBH . 

Course Title: Land Degradation and Restoration 

II . Course Code : Soi I 5 12 Credit Hours : I +O 

Ill. Aims ~111d objectives 

To impart k1~owl edge related to vari ous factors and processes of land degradation and their 

restor.Hion techniques. 

IV. Theory 

Unit l 

V. 

VI. 
VI l. 

Type. fac tors and processes of soil/ land degradation and its impact on so il productivity including 

so il fau na. biodegradation and environment. 

Unit 11 
Land restoration and conservation techniques-erosion control , reclamation of salt affected so ils; 

mine land reclamation, afforestation , organic products. 

Unit Ill 
Extent. diagnosis and mapping or land degradation by conventional and modern RS-GIS too ls; 

monitori ng land degradation by last assessment. modern tools. 

Unit l V 

Land use po li cy. incenti ves and participatory approach for reversing land degradation: global 

issues for t,,venty first century. 

Teaching methods/activities-Classroom teaching with AV aids. group discussion, oral 

presen tati on by students. 

Learning outcome-Ex perience on restoration or degraded soil for optimization of crop yie ld . 

Suggi:sted Readin g 

• Biswas. T.D. and Narayanasamy, G. (Eds.). ( 1996). Soil Management in Relation 10 Land 

Degradati on and Environment. Bull. Indian Soc. Soil Sci. 17, New Delhi. 

• Dor.in, J. W. and Jones, A.J. ( 1996). Methods or Assess ing Soil Quality Soil Scie S . 

America, Madison. · nee octety o f 

• Greenl and , D.J. and Szabolcs, I. ( 1994). Soil Res ilience and Sustainable Land U C 

•Lal.IL Blum WEH. Va ilentinl'. C. a11d Stl'wnrt , B.A. ( 1997) Methods for As se. ABI. 

Degradation. CRC Press. · sessment of Soil 

• Sehga l. .I . and Abrol. I.I' . ( 1994). Soil Degrada~i 1 in India - Status and Impact 
O 

t· 
· x ord & IBH 
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I. 
II . 
I I I. 

1v. 

Course Title: Soil Survey and Land Use Planning 

II. Course Code: Soil 5 1 J Credit Hours: 2+0 
Aims and objecti ves 

To 1e:1ch the belier utilization o r land fo r agricultu ra l purposes, and belie r management o f run-off 

or surplus/ excess ive ra in-water in the ca1cllll1cn1 area for agri cultural purposes in a wate rshed. 

ThCOI)' 

Unit 1 

Soi I survey and its types: soi I survey techniques- conventional and modern ; soil series- . 

characterizati on and proccd un: fo r establishinl! soi l series; bcnch111a rk so ils and soil corre lati ons; 

so il su rVC)' interprct:ll ions: thc111ati c: so il rnaps: cartography. rn appi ng units, techniques fo r gene 

ration o f so il maps. 
Unit 11 
Appli 12ation o f remote sensing and GIS in soil survey and mapping of major soil group of India . 

Landl~mn- so il re lati onshi p: 111 :1jor soil groups of India with special reference to respective states; 

land capabil ity c lass ification and land irrigability classification ; land evaluation and land use 

type (LUT)-concept and appli cation; 
Unit 111 
Approaches fo r managing soi ls and landscapes in the framework of agro-ecosystem. 

Conc~pt and techniques of land use planning; factors governing present land use; Land 

eva lu :.iti on 111 ethod sand so il-site suitability eva luation fo r different crops. 

Unit l V 
Land capabi lity c lass ifica tion and constra ints in application . Agro-ecological regions/sub-reg ions 

of Ind ia and their characteristics in relati on 10 crop producti on. Status or LUP in India. 

V. Practica l 
• Aerial photo and satellite data interpretation fo r soil and land use 

• Cartographic techn iq ues fo r preparati.on or base rnaps and thernatic maps, processing of fie ld 

sheeb. co rnpilation and obstructi on or maps in different scales 

• LanJ use planning exerc ises us ing conventional and RS tools 

V I. Teaching methods/activitics-Classroo111 teaching with AV aids. group discussion, fiel d visi t and 

exposure visi t 
Vil. Learning outcome-Planning fo r land use in proper way for higher crop productivity. 
V II I. Suggested Reading 

I. 

11. 
111. 

IV. 

• Boul, S. W., Hole. E. D .. MacCraken. R.J. and Southard, R.J. ( 1997). Soil Genes is and 
Classi fication. 4th Ed. Panima Publ. 

• Brewer. R. ( 1976). Fabric and Minera l Analysis or Soi ls. John Wiley & Sons. 

Course Title: Introduction to Na11otcch11ology 
Course Code : Soi I 5 14 
Ai ms :rnd objectives 

Credit Hours : 2+ I 

To impa rt bas ic kno,, ledge about 1w110 science, propcrt il!s o r nano particles and their 

app lications in bio log:,1 + 
T heory 
Unit 1 

~\\t 32 



V. 

YI. 

Vil. 

General introduction· 8·1sics 0 1· . • . . · h a 
. · ' · qu,1mu111 mechanics. lrnnnon1 c oscillator, magnetic p enomen , 

band struc ture 111 sol ids Mo"ssl · ,. ,1·1· . b d · I ·, ds . ' · ).tu~, c cct and spectroscopy, opt ica l phenomena, on In so , 
an isotropy. 

Unit ll 

Nano~truc tu,-cs: growth or com pound se111iconcluc1ors . super lallices, self-assembled quantum 
dots. 11ano -pnn1clcs. nnno tubl'S and nano 

w ires. Ii.ii lerenes ( buck b:11 Is. gr:iphcnl'. ). N nno l'abrical ion :lllcl iwno-pattl·rn j ng: Opt ica I. X-ray. 
and ekctron beam lithography. sc l l'-assl'.111blcd organic layers, process or synthesis of nano 

powdl'rs. electrode position. i111pon :1111 nano 111ater ials. 
Unit lll 

Mech:111ica l properties. magnetic properties. electrical properties, electronic conduction with 

nanop~1nic les. invcsti gating and manipulatin g materia ls in the nanoscalc: Electron microscopy 
Unit l V 

Nano-bio logy: Interaction bet\\ccn biomolecules and nano-partic le sur li1ce, different types of in 

organ ic materials used for the synthesis of hybr id nano-bioassernb lies, app lication of nano

inagricul tu re. current status o f nano-b iotechnology, future perspectives of nano-biology, nano
sensors. 

Practic~ll 

• Sour~·es or nanop::micles and its pr~paration by different approaches 
• Electro:,pinning :rnd i ts use in :.1gri cu llure and allied sector. 
• Equipments used in Nanotechnology: its.principle and uses 
• AcqUJint:rnces \\ ith different equipments used in nanotechnology. 
• S: nthesis and ch::iracteri zat ion ur Ag and ZnO nanopart icles. 
• Modt or action or ZnO nanopanicles against soi l borne diseases 

• Stud: on efficacy or ZnO nanoparti cles as seed treating agent on plant growth parameters. 

Teachino methods/activities-C lassroom teaching with AV aids. group discussion, oral 
"' 

presentation by students. 

Learning outcome-Experiencl'. on the knowledge of nano sciem:c and thei r utility in research for 
solvi ng field prob lem. 

\f ill. Sugg(:slcd Reading 
• Balandin, A.A . and Wang, K.L. (2006). Handbook of sem iconductor nano structures and nano 
device~. Cal ifornia: A merican Sc ienlilic Publishers. 

• T imp. G. ( 1999). Nanotechnology. New York: Springer Verlag. 

• Chall:.1 Kumar SS R. (2006) . NL1notec l111ologies for the Ii le scicnc1:s. Wcinheim: 

Wiley\'CHGmbl I. 
• K ohkr. Mand Frintzsche. W. (2007). Nanotechnology: Introduction to nanostructurino 

. 0 

techniquL:s \ '>./ Weinhcim : \Viley- VCI I Verlag GmbH. 

• Kosa!. M .c . (2009) . Nanotl'.cllllolog) lor chem ica l and biologic:tl clete11se. Dordrecht: Stringer. 

Suggested Comp1·chc11sivc Books 
I . Agronomy. Bull. No 31. Soil Sc i. Socil'.t )' or /\111cri.:a, Madison. 
2. Ale.,ander, M . ( 1977). l ntroductio11 to Soi l Microbiology. John Wi ley &Sons.America, Madison. 
3. Environmental Management. Marce l Dekker. 
4. Barb.:r. S.A . ( 1995 ). Soil Nutri1:1ll Bioavailability. John Wiley & Sons. 
5. Barker. V. A llen and Pilbcillll , David, J. (2007). l landbook of Pl:.1nt Nutrition. 
6. Baver. L.D .. Gardlll:r, W.11. arn.l Gard111: r, W.R. ( 197'2). Soil Physics. John Wiley & 

7. ;~1964). Chemistry ol the Soi l. O,Jo,
1
~ & 1B ➔ . 



8. Bhall:i: G.S. and Si iigh. C . (200 I). lnd ia11 1\ griculturc - Four Decade-, or Dc\l.:lopment. Sage Publ. 
9. Bolt. G.11. and 13rug!.!.c nwcn t\' c_·. M ( 1978) s ·1 Cl · 1-1 · · 

I . • ~ ' ' I. · · ' · 01 lCllllStry. ·, '>e \ ICI . . _ . 

JO. ~oul. s .. \~ ·· Hok. E. D .. MacCrakell. IU. :111d Southard. JU . (1997). Soil Genesis and Classlficat,on. 4th 
Ed. l'all1111a Publ. 

11. Brady. N.C. and Weil. R.R. (2002). The Nature alld Properties o l'Soils. 13th Ed. 
1:· Bre\\er. R. ( 1976).yabric alld 1'1illeral /\ 11alys is ot'Soils. John Wiley & Sons. 
IJ . Burges. /\. Raw. I-. ( 1967). Soil 8iology. /\cadc111ic Pn:ss. 
14 . Coo_ke G W. 1979. The Control or Soi l Fertility. Crossby Lockwood & 
15. Desi gn Act. 2000: PP\/ and FR 1\ ct 200 I. a11cl Rules 2003: 
16. Natiunal Biologica l Diversi ty /\ct. 2003. 
17. Deve lopment and Applicati~ll. Reviscd Ed. George Brazillcr 
IS. Dor:in JW & Jones AJ . 1996. Methods orAsscssillg Soil Quality. Soil 
19. Epstein E. 1987. Milleral Nutrition ot'Plallts - Prillcipks allcl Perspectives. 
20. F AO. 1976. A Framrn ork tor L:111d Eva luation. Halldbook 32. F AO. 
21 . Feni liLl.'r (Comrol ) Orlkr. 1985 :ll1d the Essential Co111111oclitics Act. FAI 
22 . Fried t\l ,~8roesh:1rt H. 1967. Sl>il Plant Systc1n ill Rdatio11 to lnorg:1 nic Nutrition. Academic 
23 . Furr 1\K. 2000. C RC Ha1 1d 13ook nr Laboratory Salety. CRC Press. 
24 . Gabb M H &L:11che111 Wl:. 1968. A 1-la11Clbook or Laboratory Solutiolls. Chemical Publ. Co. 
25 . Gangu li P. 200 I. Inte llectual Prnpeny Rights : Unleashing Knowledge Economy. McGraw-Hill. 
26. Gieseking J E. 1975. Soi I Com pollen ts . Vol. I. Organic Components. Springer-Verlag. 
27. GreC'nbnd DJ & Hayes MHB. 1978. Chemistry or Soil Constituents. John Wiley & Sons. 
28. Grel' ni:rnd DJ &Szabolcs I. 199-l. Soil Resilience and Sustainable Land 
29. Gup1:1 HK. 2003 . Di saster Management. Indian National Science Academy. 
30. Hanks and Ascheroli . 1980. Applied Soil Physics. Springer Verlag. 
3 1. Hanks J & Ritchie JT. (Eds.). 199 1. Model I ing Plant and Soi I System. 
32. Hillel D. 1980. Applications or Soil Phys ics. Academic Press. 
33. Hodgl,.inson PE & Stewart M. 1991 . Coping with Catastrophe: A Handbook of Disaster Management. 

Rout ledge. 
34. Hornb) AS. 2000. Comp. Oxford Advanced Learner's Dictionary of Current English. 6th Ed. Oxford 

Uni\ .:rs i1y Press. 
35. lndiun Societ) of Soi l Sc ience 2002. Fundamentals or Soil Science. ISSS, 
36. lntelkctual Propl:!rt) Righi:,: Kq to Nm Wealth Generation. 200 I. NRDC & Aesthetic Technologies. 
37. lnternutional Potash lnstilllte. S11 itzc rla11d. 
38. Jamcs HS. 199-l. 1 landbook for Technical Writing. NTC Business Books. 
39. Joseph G. 2000. MLA Handbook for Wi•iters or Research Papers. 5th Ed. Al'liliated East-West Press. 
40. Juri llak JJ . 1978. Chemi stry of 1\quatic Systems. Dept. of Soil Science & Biometeorology, Utah State 

Uni\ . 
41 . Kab..i ta- PendiasAlina 200 I. Tr:1cc Elements in Soils and Plants. CRC / 
42 . Kannai\an S. Kumar K &Govindarajan K. 2004. 13iolenilizcrs 
43. Kanwa;· JS. (Ed.). 1976. Soil Fertility: Theory and Practice. ICAR. 
44 . Kirkham D and Powers WL. 1972. Advanced Soil Physics. Wiky 
45 . Kristiansen P. Taji A and Rcga11old J. 2006. Organic Agriculture : A Global Perspective. CSIRO Pub!. 
46. Lal R & Shukla MK. 2004 . Princi ples or Soil Physics. Marcel Dt:kkcr. 
47. Li lk~and TM and Kiefe r RW. I 994 . !{emote Sensing and Image Interpretation 
48. Mag.do ff F and Weil RR 2004 . Soil Orgn11ic Maller in Sustainable Agriculture. C RC Press. 
49. McBride MB. 1994 . Environmcntal Chemistry of Soils. Oxlord Univ. Press. 
50. McLaren AD & l'l'lcrson GI I. I 967. Soi l 13ioc:llcn1istry. Vol. XI. Marcel 
5 I. Merck:i R & M ulong?y K. I :91 . Soi I Organic Malll'r Dy11a111 ics :111d Sustai11abi I ity of Tropicnl 

Agricu lture. John Wiley & Soll~. 
52. Mell ing FB. 1993. Soil Microbi:tl Ecology - Applications in Agricultura l 
53. Motklling in the Soil - Plant S)~tc1n . 11:iwonh Press. 
54 . Mohall K. 2005. Speak ing Engli ) h El'li:c tivcly. MacMillan India . 
55 . Nieb 11 DR and \\ 'cmJroth 0 . 2003. Sp:1tial .ind Tl'mpor:il St.iti~tics . Caten:1 



56. O lson RA . A rmy T S, Ha11\\ ay.l .l and Ki l111er Y J. 197 1. r-e11il izcrTec l111o logy 

57. Oswal M C. 199-t. Soil Physics. Ox lord & 1131-1 . 

58. Paul EA & Ladd .I N. 1981 . Soil l3iochL'lllistrv. Marcel Dekker. 

59. Paul EA. 1996. Soil Microbio log) and 13iocl;c111 istr) . /\cadc111 ic Prcs"s. 

60. Pras:1d R & Pow er JF. 1997. Soi l Fcn il it) Managc111c111 for Sustainnble. C RC 

6 1. Puni :1. MS. M ~rn ual on l 11tcrnntil.l11:1I l{ c~carch and Rl'scarch Ethics. 11 AU. Hisar. 

62 . Ra_j nr:11n a11 \/ . 200-t. Computl'r I>rn).!r:1111111 i 11l.! i11 Fort ra 11 90 and 95. PHI. 

63 . Rao l3 SV . 2007. Rura l DL', elop111 c1~1 Stratc!!ics nnd Role or l 11sti tut ions - Issues. Innovat ions and 

l ni ti ati,·cs. Mi tt:i l Pub l. ~ 

6-1 . Redd: t\ 1\/ . (Ed .). Soi l Org:111 is11b :111d Li tter in thc Tropic, . O .,lu rd & 1131-1 . 

65. Rich:1rd \V .S. 19(>9. Tecl111ic:1I \\ riti11!!. L3arncs & Nubk. 

66. Rothschi ld M & Scott N . tEd .). 2003 .~l mellcctual Property Rights in A nimal Breeding and Genet ics. 

CAl3I. 

67. Saha R. (Ed .) . 2006. l ntclkctual Prn1x:rty Ri ghts in N AM and O ther Developing C ountries: A 

Co111pe11diu 111 0 11 Law and Po lic ics. Daya Publ. H ouse. 

68. Sehg:tl J and Abrol IP. 199-t . Soi l Degradation in India - Status and Impact. 

69. Sehgal .IL. Ma11dal DK. t\ 1:rndal C & Vadive lu S. I 990. Agro-Ecological 

70. Sharma V K . 2001 . Disaster Ma11a!!e111e11t. National Centre for Disaster Management, India. 

7 1. Singh K . 1998. Rural D cvdop111L'1;t - Princi pl es. Policies and Management. Sage Publ. 

72. Soil Survey Staff 1998. Keys to Soi l T axonomy. 8th Ed . USD A & N RCS. 

73. Sparks DL. 1999. Soil Physica l Chemistry. 2nd Ed. C RC Press. 

74 . Sposi toG. 198 1. T heThcrmodynamicsof Soil So lut ions. O x ford Univ. Press. 

75. Star .I and Esles J. 1990. Geographic Information System : A n Introduc t ion. 

76. Ste, ..:nson FJ. (Ed.). 1982. Nitrogen i n Agr icultural Soi ls. Soi l Science 

77. Ste, L'lbOn FJ . 199-t. Humus Chemistr: - Genesis. Co111pos itio11 and Reac tions. John W iley & Sons. 

78. Stouk: G &Bollag JM . 1993. Sui I l3ioc he111istry. Vol. V II I. M arcel 
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SOI L SCI ENCE AND AGRICULTURAL C HEMISTRY: LIST OF JO UNALS 

• A d vanced Soi l Science ~ 
• A d vances in Agronom y 

• /\goch 111e111 ic:.1 

• Agri cu l turi: Science 

• t\gropedolug) 

• /\nnals o f /\rid Zone 

• A ustra l ian Jo urnal or Agricu lt ural l {1:sl':1rch 

• A ust ra l ian Jo urnal o f So i l R <:s<:arc h 

• B io logy and Ferti l ity o f So i b 

• B io resourcc T echno logy Jou rna l 

• C anad ian.Jo urnal o f So il R esean.:h 
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• Catena . 
• Clays and Clay 111111cral s 
• Clays Research 
• Coniinuni~ation_s in Soil Science and 11 1:rnt Analys is 
• c urrent M 1crob1ology 
• current Science 
• Environmental Science and Tcchnolog) 
• European Journal of Soil Scirncc 
• Geodenna 
• Indian Journal o f Agricultural Sciences 
, Indian .l ourn:1ls o r Indigenous Teclrno log:-, 
• Indian Journal or Fertilizers 
, Internationa l Journal of Remote Sensing 
• Journal of Environmental Quality 
, Journal of Nuc lear Agriculture Biology 
• Journal of Plant Nutrition and Soi l Science 
, Journal or Potassium Research 
• Journal or Progressive Science 
• Journal of Soi I and Water Conserv:11ion 
• Journal of The Indian Society or Agricultural Chemists 
• Journal of The Indian Society of Remote Sensing 
• Journal of the Indian Society of Soil Sc ience 
• Nutrient Cycling in Agroecosystems 
• Plant and Soil 
• Soil and Ti ll age Research 
• Soil Biology and Biochemistry 
• Soil Science 
• Soil Science Society of America Journal 
• Soil Use and Management 
• Water Pollution 
• Water Resources Research 
·Water.Air and Soi Po llution 
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