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| students B %
Second year III Semester
Course No. | Name of Coursc Credit Total Credit
BSAC3QU | Skill Enhancement course-V 2(0+2)
BIAC3I? | Erttrepleneursh]p Development and Business 32+
Communication 20(9+i1)and 5
BSAC303 | Prnciples of Genetics 3(2+1) _ | credit Online
_BSAC304 | Crop Production Technology-1 (Kharif crops) 3(1+2) Course
. BSAC305 | Production Technology of Fruit and Plantation Crops 2(1+1)
. BSAC306 | Fundamentals of Extension Education 2(1+1) (Total Credit
_ BSAC207 | Fundamentals of Nematology 2(1+1) | Hours =25)
' BSAC308 | Principles and Practices of Natural Farming 2(1+1)
 BSAC309 | Practical Crop Production — I (Kharif Crops) 10+1) ! |
' BSAN210 | Online Course (Non Gradial) 5 Credit | T
1V Semester
- Course No. | I\ me of Course Credit | Total credit |
- BSAC401 Skill Enhancement course-VI 2(0+2) il
BSAC402 Agricultural Informatics and Artificial Intelligence 3(2+1) '
"BSAC403 Production Technology of Vegetables and Spices 2(1+1)
BSAC404 Principles of Agricultural Economics and Farm 2(2+0) ]
_ Management ) |
1S  AC405 Crop Production Technology-II(Rabi Crops) 3(112) ‘
»\ (466 FFarm Machineyy and Power e do2a+D o - |
B E AT 2741y
RSACAOT | Water Management 20+ i
; ,\ AC _wgf 7 §—|;mhl<.m.mc Soils & Their Management 2(1+1) ‘a
BSAC409  Basics of Plant Breeding 324D f
‘-ii;_,';i.( 410 , l’rmuph,s of Dairy Scicnce 32t
BSAC4i) ( Beneficial Inseet and Pests of° Tlorticultural C Tops P& 20D
o i heir Management - B D
2 ] Pr actical Crop Pll)tlULH()“ |(K.lbl mes\ I S (' 209)] L
o4 13 : Internship ol 10-w eeks dur: 1Won 100 19) !
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Third year V Semester

[ Credit  Total cred“

TRRACSO! Ag "‘“'“_',‘_:‘L\_‘ wketing and Trade - RE N

&\ AL t(_\“ i lnm\dmuon to A@{{ﬁ{ém&i(?gj“ o 21 -1 )4

TBSACS03 | Fundamentals of Crop Crop Physiology - 3(2+1)

Pp\\-\x‘ﬂ\f ! Pest management in Crops and Stored Grains 32+1)
"BSACS0S | Diseases of Ficld & Horticultural Crops& their Management | 3(2+1) | 25 (15-10)
' BSACS06 | Crop Improvement (kharif crops)-1 2(1+1) |

_685.-\(‘50" Weed M:inagemcm l 2(1+1)
BSACS08 | Omamental Crops. MAPs and Landscaping 2(1+1)
, "BSACS09 | Introductory Agro forestry 2(1+1)
: BSACS10 | Dairy Processing and Safety Issues 3(2+1)
VI Semester

_E:buné ho.  Name of Cmﬁ's;—- ) _ Credit | Total credit _
BSACGUI | Fundumunlals of Agri Biotechnology o 3(2+1) |

| BSAC602 1 Basic and Applutd Agricultural Statistics | ("+1)

TBSAC603 ! Crop Improvement (Rabi crops)-1l ! .L Hl)

BS'Af-ﬁm Ren«.wahh, energy in Agricultuie .md Mlu.d Suctun 2 Q}Jﬁ)ﬂ

[ BSACH0S 1 Dry land dyu.ullun'I{mnkd a;_,ntulluu and water shed I 201+

it e e ]
”’BSA( 1,()(, 1%1;1%::2:;1 Mu,mbnologx and Phylu lul\cdlauonm:"—_—m__w”-(l t l) \ 24(14+10

TBSACOUT | Agricultural Finance & Cooperation Wy |
—

e r

| .~ hennsn) 32+ |

- BSAC 608 Essentials of I'Lml I310¢ R &

BgA( ()(H : rlujxi.UIlL"‘dl5 of Su.d SLILI\L& (’fgl_gkhnnluh\, . o ..( 1 U
CBSAC610 Imal Lcology & Inlcbmlul Pests Management U’M) e l/
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Fourth an \’ll ‘hmes«r

List of Flective Courses (Choose any ﬂve)

| credit \

- Course ] Name of Conrse ] bepa;tmml - “w(“;‘tdit
No. '
I RSAC 701 Agn Business Management r\g Fconomics . 4(3 l)
| BSAC 702 , \lamgcmenl of belnm‘lw, J Ag Engineering | 43+1) |
| BSACT03 | Agrochemicals | Plant Pathology and | 43+ 1)
' B Entomology
(BSAC704 | Landscaping " [orticuure 1 43+1)
BSAC70S | Commercial Plant breeding Genetics and Plant 4(3+1)
— Breeding
"}‘EA(:?(’M Food %fuy and sumfia_rds A.H. & Dairying 4(3+1)
: BSAC?07 | System Simulation and Agro B Agronomy A« 3*15—~
| advisory j
'BSAC708 | Hi-tech Horticulture Horticulture 43+ |
 BSACT709 Protected cultivation Horticulture 43+1) |
"BSAC710 | Micro-propagation Technologies | Horticulture G+ |
BSAC711 | Commercial Seed Production Genetics and Plant | 4(3+1)
| Breeding
' BSAC712 | Principles and Practices of organic | Agronomy 4(3+1)
— farming/conscrvation agriculture _
'BSAC713 | Post-Harvest Technology and value | Horticulture 13+1)
Addition |

E—— \

 Total

20 (15+5)

W can o.;t uy five elective courses from the above given list accordingwt—o-the availability

of the resources and facilities available within the department/college/university.

L"‘ VIII Semester o
4 o Activities No. of Credit
weeks Hours
p.r B.Sc. (Hons) Degree Programme
A Student READY: RAWE / Industrial Attachment/ 20
| Fxperiential Learning/ Hands on Training/ Project work/ Internship)
1. RAWE- BSA(’ﬂl (a) (Rural licnuunl 1 Work Experience) 20 14
| Gencral orientation & On campus training by different faculties ‘ —]
2.(a) v m.-.;c - attachment traini < 8 =
i _angmam: and Survey of Village — ! 4
L3 Agurr;uiucal Interventions - — 1
i Plant Protection Interventions S S S .
Soil Improvement Intc rventions (Soil sampling and testing) b |
| A I
i and V ¢E¢ublc Produulon lnwnenlwns S b | AT
P,..““mf and Storage interventions L1 :
B P duction interventions I S -
w tr.msler ol Tcw:mbgv acunn s 7 o :__l v_ T—
in | miveraty/College KV l\ lr\ru\h St .hnum B T 4" _
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[T Tndustrial Attachment)

Commodities Boacds for 04 weeks

L

industries, processing. value addition, Agri -finance institutions ete.

L S

» Students shall be placed m Agro-and Cottage Indusiries and |

* Industnes inchade Seed/Rapling production, Pesticides insecticides.
Post harvest -processing- value addition, Agri- fnance institutions, etc

<kﬁ'--ﬂ > - — e BN CUS— SEPRp— - p— - — —
» ScodSampling  production,  Pesticiderinsecticide, post  harvest

B Ty SV e —— e —————c
Activities and Tasks during Industrial Attachment Programme

—

|t Acquaintance with industry and stail -

—
n

i Study of structure, functioning, objective and mandates of the industry

~_supervision of industry staff

‘Sudy of various processing units and hands-on trainings under

|~ Ethics of industry

%“MEmPIijuMIgyﬁnmy

Contribution of the industry promoting environment

vi.Leaming business network including outlets of the industry

vill. Skill development in all crucial tasks of the industry

. Documentation of the activities and task performed by the students

| & Performance evaluation, appraisal and ranking of students

|« Report Preparation, Evaluation and Presentation

l

Or

B. Experiential Learning Programme BSACS01 (b): Modules for Skill Development and

Eatreprencurship
A student has to register 20 credits opting for Two Modules of (0+10) credits each (Total 20
Credits) from the package of modules. )
Title of module Department Credits
Production Technology for Bio-agents | Entomology & Soil 0+10
| and Bio fertilizer Science
[ Mushroom Cultivation Technology Plant Pathology 0+10
"Sol, Plant, Water and Seed Testing | Soil Science 0+10
Poultry Production Teshnology AH. & Dairying 0+10
¥ ood Processing 11 & Dairying 0+10
 Organic Manure Production Technology | Soil Science 0+10 |
Fish & Aquaculture Entomology & Basic 0+10 |
—_— I Science
[Stwdew  READY: RAWE /  Industial  Auachmenv | 30 |
Expericntial | carning/ Hands on Training/ Project work Iniemship) |
Total credit - SR —— o 180
b murscg;';_ e ﬁlg._":
~ 1 1% 1
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; Skill Enhancement ¢ SEC:
SKILL ENHANCEMENT COURSE (SEQ) ourses (SEC3)

A student admitted into | st )"car of B.Sc. (“(‘ihﬁ) /\}Lri&'ll““r‘: dcgrg‘\' program “&l”’ take 2 kil
cnhun'fcmcm courses each of 2 credits in cach semester of figst year. 1 tkewise, the student w"!”\'h;w"i
:de_‘, mm‘ 2nd year of B.Se¢. (Hons) Agriculture will undergo 1 skill enhancement course of 2 (;:L-,J_‘ )
in cach ot the 2 semesters of 2nd year. .
I'he student can sclect these courses from a bouquet of skill enhancement courses as indicatedbelow o,

courses offered b’f a college. The courses may be offered as module of complementing courses 1o he|
the stud’cnt to achieve skill in a specific area of his interest. p
The UlzlverslfY/}-lAEls may offer such skill enhancement courses in which it has strength/ expertise ag
.wcll as there is prospect of local employment and entrepreneurship development. The courses included
in the list are indicative and the University/HAEIs may add more need-based courses in the lig
depending on lhc1.r facilities and expertise available. The students can opt only two skill enhancemen
courses from scction I as well as section II (one from each section) in first scmester. Likewise students
can opt only two courses from I1 and TV (one from each section) in second semester, and only one
course from section V as well as VI in third and fourth semester respectively.

Indicative skill Enhancement courses

;S No  [Section ~ CourseNo. Coursctitle Department  “Total credits
* 1. SEC-I {BSACI102  Agriculture Waste Agronomy 2(0+2)
P : _ . Management !
2. & ! Organic Production Agronomy - 2(0+2)
b .. [Technology -
3. SEC-TI BSACI103  Post-harvest Processing [Horticulture 2 (0+2)
! . Technology -
Y : Plantation, Crop Horticulture 2(0+2)
; : Production and Processing |
5. "; " Commercial Horticulture [Horticulture 2(0+2)
. """ Floriculture and [Horticulture 2 (0+2)
i | | _ Landscaping i
[ I ; Protected  Cultivation & [Horticulture 2 (0+2)
‘ - i | ursery Management
8 -:SEC-H_I"- ) 1BSACZOI\/ _}Sccd. Production and  |Genetics & P.B. 2(0+2)
’ : Testing Technology o L
5 i e T Soil, Plant and Water  [Soil Science &  2(0+2)
: , L w__fi’[e_st_ing ~ |Ag. Chemistry
' 10 SECIV  BSAC202 _/iCommcncial Apiculture  [Entomology 2(0+2)
i .-~ {7 Biofertilizer and Entomology . 2 (0+2)
' ! ‘biopesticide production | !
’ a Commercial Sericulture  [Entomology 2(0+2)
"~ [ 777 Production Technology of Plant Pathology 2 (0+2)
; Bioagents
Mushroom Production  Plant Pathology 2(0+2)
Technology .
BSAC301  Video Production Ag. Extension 2(0+2)
S B - b

e

-



6. ; Food Processing Ag. Engin. and 2 (0+2)
.4 b AH &Daying. _
1 7# i Basic of Agricultural Ag. Economics = 2(0+2)
! Start-ups and 1‘
... . i . .. Entrepreneurship | |
18. | : ; Dairy Business g. Economics =~ 2(0+2)
; ‘ Management %.d AH & :
. P B e airying .
" d9. SECVI  BSAC40l Poutry Production AH. & Dairying  2(042) |
. ... ... Technology | | -
- 20. ? ? Piggery Production |[A.H. & Dairying -~ 2 (0+2) |
| _Technology .
2L '-. Value Added Milk A.H. & Dairying = 2(0+2)
| .1 Product Technology !

@' Redore
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ONLINE COURSES

The students will have to take a minimum of 10 credits of online courses (as per UGC guidelines for

online courses) as a partial requirement for the B.Sc. (Hons) Agriculture.
The online courses can be from any field such as Agricultural Science, Basic Sciences, Humanities,

Commerce, Business Management, Languages including foreign language, Communication skills, Music, Data
Science, Computer Science etc. and can be taken from SWAYAM, Diksha, NPTEL, mooKI T, edX, Coursera,

or any other portal.
The objective is to allow the students to groom their passion or strengthen their knowledge and

competency in any field beyond prescribed courses.
—— The students will take prior approval of the courses they opt from the concerned Dean/Assoc.

Dean/Principal of the Faculty/College/Institute.

The courses will be non-gradial as separate certificates would be issued by the Institute/ University

offering the courses. However, the University/ institute will keep a record of such courses registered and
completed by each student and will indicate the title of the (successfully completed) courses in final transcript

issued to the student.

2:,." AnyScanner




Syllabi of Different Disciplines ’
Agriculture '

Detailed Syllabi

Semester 1 ,
BSAN101 Deeksharambh (Induction-cum-Foundation Course)-Non gradial2 (0+2)

Objectives
« Help for cultural integration of students from different backgrounds,

« Know about the operational framework of academic process in the University/College/Institute
« Instilling life and social skills,
« Social Awareness, Ethics and Values, Teamm Work, Leadership, Creativity, etc.
« Identify the traditional values and indigenous cultures along with diverse potentialities both in
indigenous and developed scenario.
« Identify strength and weakness of the students in different core areas of the discipline.
The details of activities will be decided by the parent universities. The structure shall include but
not restricted to:
i. Discussions on operational framework of academic process in the University, as well as
interactions with academic and rescarch managers of the University
i Interaction with alumni, business leaders, perspective employers, outstanding achievers in f
related ficlds, and people with inspiring life experiences
iit. Group activities to identify the strength and weakness of students (with expert advice tor
their improvement) as well as o create a platform for students to learn from each other’s
life experiences '
iv. Activities to enhance cultural Integration of students from different backgrounds.
v. Field visits to related fields/ establishments
vi. Sessions on personality development (instilling life and social skills, social awareness,
ethicsand values, team work, leadership, etc.) and communication skills

BSAN104 Communication Skills 2 (1+1)

‘Objectives o
To acquire competence in oral, writtcn and non-verbal communication, develop strongpersonal and

professional communication and demonstrate positive group communication.

Theory . . - _— . ‘
Communication Process: The magic of effective commumcation; Building self-esteem and

overcoming fears; Concept, nature and significance of comm}nic-miun process: Meaning, types and
models of communication; Verbal and ‘non-verbal communication: Linguistic and non-linguistic
barriers to communication and reasons behind communication gap/ miscommunication.
Basic Communication Skills: Listening, Speaking, Reading and \Yriting S‘fil\sf Precis \m_t'!ng.’
Abstracting/Summarizing; Style of technical communi‘cation Curriculum  vitaefresume  Writing;
Innovative methods to enhance vocabulary, analogy questions.

Strructural and Functional Grammar: Sentence structure, modilicrs, connecting words and verbal;
phrases and clauses; Case: subjective case, possessive case. objective case: Correct usage ol nouns,
ronouns and antccedents, adjectives, adverbs and articles; Agreeient o verk with the subject: tense,

~

mood, vowe: Writing effective sentences; Basic sentence faults:

ping and note taking: Writing skills: precis writing, swnmarizing and abstraciing: Reading and

Quyor g TS
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comprehension (Wntten amd oral) of Reneg Mi - d
Impre v Pre . i . . Yro-presentations  yp,

P: Nlmm '.k'“hﬂll.\l“. | 1‘1"\"\‘“ k on X 5'0"(‘ manners. ur;mn"nu, hndy I':lnuuuge voice
modh "on. spoed, Uroup discussions; Mablic "eaking exerciven: vocabulary byilding c,\c.r'm:
Interview Technigues orantzation of events 4 B
Nugpeeted readings

Ao, Gw oy Personal
Brown Michelo and Gyles 1y
London,

al apy

| I e hnical rhicley
'\w:’v‘nmunm.

iy A Psychological Interpretation. Foft, New York
randroth, 1994 114, 0 Interview and b

rS

P James W. 2003 Intercultural
Mifflin Co Boston.

BSAC105 Rural
Objective:

Provide knowledge on concept and importance of sociology and rural sociology as well as the
relationship with Extension Education '

Sociology and Educational Psychology 2(2+0)

» Scope, and importance.

ance of rural sociologyin
Agricultura) Extension, and intcrrelalionship between rural sociology and Agricultural Extension.
Indian Rural Society: important characteristics, differences and relationship between rural and urban
societies. Social Groups: Meaning, definitj ificati ¢

+ factors considered information and
organization of groups, motivation in group formation and r. i i

Extension.
Social Stratifieation: Meaning, definition, functions, basis for stratification,
stratification- characteristics and- differences between class and caste system, C
culture, customs, folkways, mores, taboos, rituals. Traditions: Meanin
Agricultural Fxtension. Social Values and Altitudes: Meaning, definition, types and role of social
values and attitudes in agricultural Extension Social Institutions: Me
institutions in rural society, functions, and their role i agriculture
Meaning, definition, types of organizations and role of socia| org
Social Control: Meaning, definition, need of social control Social
change: Meaning, definition, nature of soci.al change, dimensions ofsocial change and factors of
social change. [ .eadership: Meaning, definition, classification, rolesof e
selection of professional and lay lcaders. Training of Leaders: Meaning, definition, methods of
Lraining, Advantages and limitations in use f)f local leaders in Agricultural Extension, Psy
educational psychology: Meaning, definition, scope: fmd importance of cducational psychology in
Agncultural Extension. Intelligence: Meaning, definition, lypes, factors affecting mtclhgr.-m:c and
importance of intelligence in Agricultural lixtcnsi‘on. 'l'crsunulily: Meaning, d‘:t‘mi‘liun. Iy pes, !:nclgrs
vencing the personality and roleof pc‘:rsomin)"m agricultural Extension. leaching: ljcm‘l?mg
S5 Mcaning and definition of teaching, ‘Icammg. learning cxperience and learning situation,
ts of learning situation andits characteristics Principles of leaining a

forms of social

ultural concepts:
g, definition and their rolein

anizations in agricultural Extension.
and meansof social control.

ader, ditferemt methods of

chology and

nd their implication of
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Suggested readings: . . )
1. AR. Desai -Rural Sociology inIndia

Dahama O. P. and Blmmagm'.'(). P. - Education and Communication for Development
1.B. Chitambar - Introductory Rural Sociology

M B. Ghorpade- EFssential of psychology

Prepared You Tube videos

R Velusamy Textbook on Rural Sociology and Educational Psychology

Rav. G. L. -Extension Communication and Management

Sandhu A. S. -Textbook on Agricultural Communication

Web Materials

[ I ']

‘h s
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BSAC106 Fundamentals of Agronomy 3(2+1)
Objectives:
To impart the basic aud fundamental knowledge of Agronomy

Theory:

Agronomy and its scope: Definition, meaning and scope of Agronomy; art. science and business of
crop production, relation of Agronomy with other disciplines of Agricultural Science, fields crops and i
classification, importance, ecology and ecosystem. Seeds and sowing: Definitionsof crops, variety and
seed. Factors affecting crop stands establishment: good quality seed, proper tillage, time of sowing
seed rate, depth and methad of sowing: broadcasting, drilling, dibbling, transplanting etc. Tillage and
tilth: Definition, objectives, types, advantages and disadvantages of tillage including conservation
tillage. Crop density and geometry: plant geometry and planting geometry, its effect on growth, vield.

Crop nutrition: Definition of essential nutrients, criteria of essentiality, functional elements,

classification of essential nutrients, role of macro and micro nutrients. Nutrient absorption, active and

passive absorption of nutrients, forms of plant nutrients absorbed by plants. Combined /un- combined

forms. Manures and fertilizers, nutrient use efficiency: Sources of nutrients: Inorganic (fertilizers).
organic (manures) and bio-fertilizers; their classification and characteristics. method of preparation
and role of organic manures in crop production. Integrated Nutrient Management {INM): Meaning,
different approaches and advantages of INM. Green manure- role in cropproduction: Definition,
objectives types of green manuring, desirable characteristics, advantages and limitations of areen
manuring.

Water management: Water resources of the world, India and the state; Soil Moisture constants:

gravitational water, capillary water, hygroscopic water, Soil moisture constants.

Weeds: Definition, Importance and basics of classification of weeds and their control. Agro- climatic
zones of India and the state, cropping systems: Factors affecting cropping systems, major cropping,
patterns and systems in the country. Sustainable crop production: Definition, importanceand practices.
natural resources and conservation pollution and pollutants, Allelopathy: Meaning and importance in
crop production, Growth and development of craps: Detinition, Meaning and factors affecting urowth
and development.

/7

» / /
Practical:

)

A visil 0 lg\;l{u_‘_;lional Crop farm and study on ficld cropsyldentification of crops, M%\ Fortilizers,
pﬁmr.s.‘f mmﬁ,!ng_g"oppn_\g_5)-:51cms i_x{:ii"ﬁ‘q[em Agm,—vlit 1atic zones ‘\I\_f'thc_ statey § udy of some

-« 3 ‘5”“Ec.5?11!2.'0!',‘01“%\531@1 of inter tillage implements, ’l‘m"‘fﬁfc of l‘l‘“lghm

Study and pructice of inter cultivation iy field Crops. Numerical exeraises on ealeulation of seed.
~plant populatiop and iertilizer requirement \Study of'y il eontribuling chareters and yield estimation
of crops, {dentification of veeds in differend 1‘!'0};\';] Sead cermination and viability test of seed.

\.\‘_tj::.h-.-m.e on ume and method of ';'(—l)ﬁliri;‘.\li'o—‘{”(;]b‘-{i‘ﬂ{h-n\ s end fertilizery,

S
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Suggested readings:

l. RmoVS l""_? Principies of Wead Sowence O fond v 1L Putishing Co | New Delhi
2. Reddy Yeliamanda 1 and

Shankar Reddy G 11 1998 Principles of Agronomy. Kalyani

Poblishers, | odhiana ' ' " |

1 Reddy, S R 200R Pri
4. Willinm 1 Nonn

-

e of Crop Proddusction, Kalyam Poblicher, | odhiana
1968 Meteorology. MeGmaw- il Book € o Mew York

S, Yewalkst K S nnd Agaroal TP 1977 Manures mwl Fertilivers. Agricultural Horticultural

BSACIOY Furming based Fvelihond o stem

(M:dh-r:
To make the students sware abowut farming-based livelibood systems in agriculture
: xﬂw the knowledge and skill how farming-based systems can be a source of

Theory:
Sty of agriculture in India and different states, Income of farmers and rural people inlndia,
IMM%"“\ concept and livelibood pattern in urban and rural areas, Different indicator, 1o
study livelihood systems. Agricultural livelihood systems (ALS): Meaning. approach.approaches and
framewark, Defintion of farming systems and farming based livelihood systems Prevalent Farming
::mnm n lndhf contributing 10 livelihood. Types of traditional and modern farming systems.

omponents of farming system/ farming-based livelihood systems- Crops and cropping systems,
Livestock (Dairy, Piggery, Goatry, Poultry, Duckry etc.), Horticultural crops, Agro--forestry systems.
Aqua culture Duck/Poultry cum Fish, Dairy cum Fish, Piggery cum Fish etc., Small-, medium- and
large- enterprises including value chains and secondary enterprises as livehhood components for
farmers, Factors affecting integration of various enterprises of farming for livelihood Feasibility of
differert farming systems for different agro-climatic zones, Commercial farming-based livelihood models
by NABARD, ICAR and other organizations across the country Case studies on different livelihood
cnlerprises associated with the farming. Risk and success factorsin farming-based livelihood sysicms.
Schemes and programs by Central and State Government, Public and Private organizations involved
w promotion of farming-based livelihood opportunities Role of farming-based livelihood enterprises
m 218 Century in view of circular economy. green economy, climate change, digitalization and

changing life style.

Practical:
Survey of farming systems and agricultural based livelihood enterprises, Study of components of
unportant farming based livelihood mdds systems i different agro-climatic zones, Swdy of
production and profitability of crop had,_ h\m lIStd. processing based and integrated farming
based livelihood models, Field visit of innovative farming system models. Visit of Agri-basced
cotorprises and their functional aspects for inlegration of production, processing and distribution
sectors and Study of agri-enterprises involved in industry and service sectors (Value Chain Models),
Learing sbout concept of project formulation on farming-based livelihood systems along with costand
profin unalysis, Case study of Start-Ups in agri-seciors.
I. Ashley, C and Camcy, D. 1999. Sustainable Livelihoods: Lessons from Eurly Experience;
Deparument for Lnternational Development: Loadon, UK; Volume 7 [(ioc_)g!c Scholar)
2. Agarwal, A and Narain, . 1989. Towards Giuen Villages: A strategy for Environmentally,
Sound and Panicipatory Rural Development, Center for Science and Favironment, New Delhi,
Indis

@+

i, A 200). Globa! Farming Sy siems Study  Challenges sl Priosities w 2030 Regional
ysis: Sub-Saharan Africa, Consultation Document, FAQ, Rome, haly

J. and A. Guiliver with 12 Gibbon. 2000 . Fannuig Systems sl Poverty: lniproving
* Live thoods i a Changug World FAO & World Bank, Rome, ltaly & Washington,

< 7 7 (
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5. Evenson, R 2000 Agvicultural Productivity and 1® i
i N ! ‘ ) todue ol
FAO, The State of ood and Apriculture, FAO, Rome Imlyu“ml " l)w“”"”‘li Countries' . [n
6. 1 ivelihood Tmprovement of Underprivileped 1 e t
. | ' ped Farming Community: Some .
Vaishali, Samastipur, Darbhanga and Munger Districts nl’llilm'r“;:;' )|ll ?’ml';r ‘f';xl”:-“r;l‘nccs o
oo _ Y B Bhatt, Abhe
7. l‘- K. Thakur, r\mal.a\‘.\l).\)E)_U\\‘\l Kumar, Sanjeev Kumar, B Jha lLokend ,;\?Hy s
l‘.\lhak. A I‘l.\\‘s.u.\. S k.‘.\mgh. K. K. Singh and K. M. Singh I('A.R‘Ru;;c r,}.|| (l‘"m"' ey
tastemn Region ICAR l‘m'lsu‘r. P.O. Bihar Veterinary College, Patna - 800 Olr;lun"h ‘.);',nplcx for
al. 2020, Integrated Farming System models for Agricultural Divcrsiﬁéal" . :anar y
Income and cnyployment, Indian Council of Agricultural Research, New bclhi on Erhanced
: }Sodd\ SR 2016, l;nmung System and Sustainable Agriculture, Kalyani Publishers New Delhj
\\mgh. JP. ::t nl_. 2015, Region Specific Integrated Farming System Models '[CAR.| d"
Institute of Farming Systems Research, Modipuram. - ' e
10. Walia, S. S. and Walia, U. S. 2020. Farmin Sustai
a.S.S. a, U.S. . g System and Sustainable Agriculture, Scienti
Publishers, Jodhpur, Rajasthan, SRR S

e

BSAC108 Fundamentals of Soil Science 3(2+1)

Objective:

;ll‘;cizxgnknowledge on soil genesis, basic soil properties with respect to plant growth Catalogue
Theory:

Soil: Pedological and edaphalogical concepts. Rocks and minerals, weathering, Silicate clays:
constitution and properties, sources of charge, ion exchange, cation and anion exchange capacity and
hase saturation (after buffering capacity), 'Soil formation, Soi! organic matter, Pedogenic processes,
Soil col[?iﬁi:.inorganic and organic, Properties of soil colloids and [on exchange in soils, Soil profile,
spil Texture, soil structure. Bulk density and particle density, soil consistency, soil temperature, soil
air. soil water. Soil reaction and buffering capacity. Soil taxonomy, keys to soil orders. Soils of India.

Practical:
> | Study of general properties of
rocks-igneous, sedimentary and I
of soil for analysis, study of so1 :
density and soil porosity) determination o
determination of soil moisture, determination of s
capacity. Study of infiltration rate of soil,{determin

minerals;] study of minerals-silicate and non-silicate minerals, study of
d metamorphic rocksgstudy of a soil profile, collection and processing
| texture-feel method, mechanical analysis, (determination particle
f soil colour.study of soil structure and aggregate analysis,)
oil moisture constants-field capacity; water holding
ation of pH and FElectrical conductivity of soil.

Suggested readings:
|. Brady, Nyle C.and Well, Ray R. 2014. Nature and P

Biswas, T.D. and Mukherjee, S.K. 1994, Text Book of Soil Scienc

L.1d., New Delhi. . o

.. K. 2020. Introductory Soil Science —Kalyant Ptlbllsl}crb‘ .
2002 Fundamentals of Soil Science. Published by Indian Society © St

. K.L.. Miller, R.W. and Shickluna, 1.C. 1992. An Introduction to Soilsand

ice Hall of India Pvt. Lid,, New Delhi Dot

“Textbuok of Soil Science, [CAR, New el o i o
A L'"li\)l‘l (o Principles and Practices ol Suil Sctcncc.(h!nnlluh!..Lum n

roperties of Soils. Pearson Education Inc., New

e. Tata Mc Graw Hill Pub. Co. Pvt.

( Soil Science, New Dellu
Plant Growth (7th

Pean »
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BSAC109 Fundamental of Horticultute 3(2+1)

Objectives: .
) ' 1. To provide - e
ﬂurir:‘ulhu : '\'\'U\\lum( on different branches of horticulture viz. pomology, olericulture,
2. To provi 'L ;\mc landscaping, spices and medicinal plants
. POVIAT Ky R 2 .

outriont « owledge l?\'l orchard nanagement, propagation methods, cultural operations an d

)| 3 To _‘;‘“"*‘Scmcnt of horticultural crops
3. rovide know . X
o provide knowledge on different physiological aspects of horticultural crops

Th(‘()l)‘:‘.
Horticulture: AL '
\ soil and c"m tlts‘dlﬂem?“ branches, importance and scope, Horticulture and botanical classihcation.
dommnc _ :'\;:1: o hortm!lmr‘al crops. Plant propagation: methods and propagationstructures, seed
. Y ‘seed germination, Merits and demerits of sexual and asexualpropagation Stock-
scion relationship.
Pﬁmi N M » N
Ju\mi‘:: Ofdomhard catab!lshment, principles and methods of training and pruning of [ruit crops,
s lll'. - ﬂowe‘r.bud differentiation, unfruitfulness in horticultural crops, pollination, pollinizers ’
S8 poiinaors, fertilization and parthénocarpy, importance of bio regulators in horticultural crops,
urrigation and {ts methods Fertili;gjj apblication in horticultural crops.
N T
Practical: . R '
_ l‘?a‘“ﬁcallf’fl and noyncnclaﬁim of fruit, Layout of an orchard, pit making and system of planting,
Nursery raising techniques of fruit crops, Understanding of plant propagation structures, Propagation
through sceds and plant parts, Propagation techniques for hortfltural crops. Container, potting
m.u;lum‘ potting and repotting, Training and pruning methods on fruit crops, Preparation of fertilizer
mixture and appll.qﬂgg;,‘?;epamtion and application of PGR, Layout of different irrigation systems,
Maturity studies, harvesting, grading; packaging and storage.

Suggested readings
Basics of Horticulture by Jitendra Singh
Introduction to Horticulture by N. Kumar

Handbook of Horticulture by ICAR

W -

BSANI10 Introductory Mathematics (Non-gradial) : 1(1+0)

atrices, Addition, Subtraction, Multiplication, Transpose and Inverse up to
3rd order by ad joint method, Properties of determinants up to 3rd order and their evaluation.

Differential Calculus: Definition- Diflerentiation of function using first principle,
Derivatives of sum, difference, product and quotient of two functions, Methods, Increasing and

- decreasing functions. Application of Differcntiation -Growth rate, Average Cost, and Marginal cost,

Marginal Cost, Marginal Revenue. '
n- Definite and Indefinite Integrals-Methods- Integration by substitution,

er simple well-Known curves.

Matrices: Definition of M

Integral Calculus: Integratio
Integration by parts. Ared und

gricultural systems -Mathematical models- Classification of mathematical

Mathematical Models: A _ _
dratic and exponential models to experimental data.

maodels-fitting of Linear, Qua

sted readings: .
R.S. Agrawal, Class X1 and XII (Bharti Bhavan Pvt. Ltd),

M.L. Agrawal, Class XI and XIT (Arya publications),
Mathematics NCERT books of class XTI and X1l

troductory Biology (Noa-gradial) (110)

uction to the living world, diversity and characicristics of hile,

inomial nomenclature apd classitication Ceil and cely %}{i‘iun. Morphology oi dowiny
CN\n ( o

- 14
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. Saluteng st the halt, getting on parade, Jismissing, and falling out
“ Marchng, length of pace, and time of marching in quick/slow time and halt Side pace, pace
torwand and 10 the rear. Turning on the march and wheeling. Saluting on the march
Vi Mok iag tinwe, Torwand march, and halt Changing step, formation of squad and squad drill
Vit Command and conttol. organization, badges of rank, honors, and awards
\ Norron Hakdings cultural heritage, rehigions, traditions, and customs of India. National
adcgration. Valves and ethics, perception, communication, motivation, decision making
dscphine and duties of good citizens. Leadership traits, types of leadership. Character/
personality development. Civil defense organization, types of emergencies, firefighting,
protection. Maintenance of essential services, disaster management, aid during development
projects
v Basics of social service, weaker sections of socicty and their needs, NGO's snd their
comtribution, contribution of youth towards social welfare and family planning.
. Stmacture and function of human body, diet and exercise, hygiene and sanitation. Preventable
discases including AIDS, safe blood donation, first aid, physical and mental health. Adventure
actvitics. Basic principles of ecology, environmental conservation, pollution and its control.

BSACI14 Physical Education-1 2(0+2)
Objectives:

1. Tomake the students aware about Physical Education, First Aid and Yoga Practices
Practical:

Phy sical education; Training and Coaching - Meaning and Concept; Methods of Training; aerobic and
acrobic exercises: Cahisthenics, weight training, circuit training, interval training, Fartlek training;
Ellecis of bExercise on Muscular, Respiratory, Circulatory and Digestive systems;Balanced Dict and
Nutrition. Effects of Diet on Performance; Physiological changes due to ageingand role of regular
exercise on ageing process; Personality, its dimensions and types.

Yoga; History of Yog, Types of Yog, Introduction to Yog,

i. Asanas (Definition and Importance) Padmasan,san, Vajrajasan, Shashankasan, Pashchimotasan,
Ushtrasan, Tadasan, Padhastasan, Ardhchandrasan, Bhujangasan, Uwanpadasan, Sarvangasan,
Parvatasan, Patangasan, Shishupalanasan ~ left leg-right leg, Pavanmuktasan, Halasan, Sarpasan,
Ardhdhanurasan, Sawasan.

Suryanamskar Pranayama (Definition and Importance) Omkar, Suryabhedan, Chandrabhedan,
Vilom, Shitali, Shitkari, Bhastrika, Bhramari.

ion (Definition and Jmportance), Yogic Kriyas (Kapalbhati). Tratak, Jalneti and Tribandh
(Definition and Importance) Gyanmudra, Dhyanmudra, Vayumudra, Akashmudra
Shunyamudra, Suryamudra, Varunmudra, Pranmudra, Apanmudra, Vyanmudra.

.ul . .
as - demonstration, practice, correction and practice.

e o

-
)



. Semester-1l .

HS:\(\ZQ.‘ I‘(‘hﬂﬂli"(y n(‘\‘rlu‘““lq“ l(i .")

Objective:

o make students realize therr potentinl strengths, cultivate their inter-personal kills and improve
cmployability

Theory:

Personality Defimtion, Nawre of personality, theories of personality and its types. The humanistie
approach - Mastow’s self-actualization theory, shaping of personality, determinantsof personality.
Myers-Buigas Typology Indicator, Locus of control and performance. Type A and Type B Behaviours,
personality and Organizational Behaviour,

h\m}@(mm of individual behavior and factors influencing individual behavior, Models of
indin wn.\‘l behavior, Perception and auributes and factors affecting perception, Attribution theory and
case mnflu:s- on Perception and Attribution. I.earning: Meaning and definition, theories and principles
oflearning. Leaming and organizational behavior, Learning and training, learning feedback. Attitude
:fnd \ahfcs. lmel.ligcnce- types of Intelligence, theories of intelligence,measurements of intelligence,
factors !nﬂucncmg intelligence, intelligence and Organizational behavior, emotional intelligence.
Motivation- theories and principles, Teamwork and group dynamics.

Practical:

o 3 .‘LiBTl personality analysis. Learning Styles and Strategies, Motivational needs, Firo-B,Interpersonal
Communication, Teamwork and team building, Group Dynamics, Win-win game, C onflict
Management. l.eadership styles, Case studies on Personality and Organizational Behavior.

Suggested reading:
1. Andrews, Sudhir, 1988. How to Succeed at Interviews. 21st (rep.) New Delhi. Tata McGraw-
Hill.
Heller, Robert. 2002. Effective Leadership. Essential Manager series. Dk Publishing.
Hindle, Tim. 2003. Reducing Stress. Essential Manager series. Dk Publishing.
Lucas, Stephen. 2001. Art of Public Speaking. New Dclhi. Tata - Mc-Graw Hill.
Mile, D.J. 2004. Power of Positive Thinking. Delhi. Rohan Book Company.
Pravesh Kumar. 2005. All about Self- Motivation. New Delhi. Goodwill Publishing House.
Smith, B. 2004. Body Language. Delhi: Rohan Book Company.
Shaffer, D. R. 2009. Social and Personality Development (6th Edition). Belmont, CA: Wadswor.

P NOU B W

BSAC204 Environmental Studics and Disaster Management  3(2+1)

s Objective:

To expose and acquire knowledge on the environment and to gain the state-of-the-art - skill
#nd expertise on management of disasters

T :

lmuction to Environment - Environmental studies: Definition, scope and mmportance -
Muhtidisciplinary nature of environmental studies - Segiments of Environment - Spheres ot Farth-
Lithosphere - 1lydrosphere - Atmosphere - Different layers of atmosphere. Natural Resouices:
Classification - Forest resources. Water resources. Mineral resources Food resources. bnergy
resources. Land resources. Soil resources, Ecosystems: Concept of an ecosystem - Structure and
unction of an ceosystem - Energy flow in the ceosystem. ypes ot ecosysten. Biodiversily and it
vation: Introduction, definition, types. Biogeogiaphical classitication ot India. Importanee and
f biodiversity. Biodiversity hot spots. Threats and Conservation o biodiversity.

ental Pollution: Definition, couse, cffects and control micaswes oft a. Air poliution. b,
ion c. Soil pollution. d. yrinu pollution. o Noise pollation, £ Thermal pollution hulizht
. /

riVy
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. pollution. Solid Waste Management: Classification of solid wastes and management methods,
Composting, Incineration, Pyrolysis, Biogas ‘production, Causes, effects and control incasuresof
urban and industrial wastes. Social Issues and the Eaviconment; Urhan problems related to energy.
Water conservation, rain water harvesting, watershed management. Environmental ethics: Tssnes and
possible solutions, climate change, global waring, acid vain, ozone layer depletion, nuclear accidents
and holocaust. Favivomment Protection Act. Air (Prevention and Control of Pollution) Act. Water

(Prevention and control of Pollution) Act. Wildlife Protection Act. Forest Conservation Act. Human
Population and the Envitonment: Environment and human health: Human Rights, Value Fducation.
Women and Child Welfare. Role of Information Technology in Environment and human health.

Disaster management: Disaster definition - Types - Natural Disasters - Floods, drought, cyclone,
carthquakes, landslides, avalanches, volcanic eruptions, Heat and cold waves. Man MadeDisasters:
Nuclear disasters, chemical disasters, biological disasters, building fire, coal fire, forestfire, oil fire,
road accidents, rail accidents, air accidents, sea accidents. International and National strategy for
c}isaster reduction. Concept of disaster management, national disaster management framework;
financial arrangements; role of NGOs, community-based organizations and mcdia in disaster

management. Central: state, district and local administration in disaster control; Armed forces in
disaster response; Police and other organizations in disaster management.

Practical:

Visit to a local area to document environmental assets river / forest / grassland / hill / mountain. Energy:
Biogas production from organic wastes. Visit to wind mill / hydro power / solar power generation
units. Biodiversity assessment in farming system. Floral and faunal diversity assessmentin polluted and
un polluted system. Visit to local polluted site - Urbar/Rural/Industrial/ Agriculturalto study ot common
plants, insects and birds. Environmental sampling and preservation. Water quality analysis: pH, EC
and TDS. Estiination of Acidity, Alkalinity. Estimation of water hardness.Estimation of DQ and BOD
in water samples. Estimation of COD in water samples. Enumeration of E. coli in water sample.

Assessment of Suspended Particulate Matter (SPM). Study of simple ecosystem — Visit to
pond/river/hills. Visit to areas affected by natural disaster.

Suggested Readings:

1. De, A.K. 2010. Environmental chemistry. Published by New Age International Publishers,
New Delhi. ISBN:13-978 81 224 2617 5. 384 pp _ A

2. Dhar Chakrabarti, P.G. 2011. Disaster management - India’s risk management policy
frameworks and key challenges. Published by Centre for Social Markets (India), Bangalore. 36

3. g:ach Bharucha, Text book for Environmental studies. University Grants Commission, New
Delhi

4. Parthiban, K.T. Vennila, Prasanthrajan, 8., Umesh, M. and Kamna, S. 2023. Forest,
Environment, Biodiversity and Sustainable development. Narendra Publishing House, New

Delhi, India. (In Press).

Prasanthrajan M. and Mahendran, P.P. 2008. A text book on Ecology and Fnvironmental
ience. ISBN 81-8321-104-6. Agrotech Publishing Academy, Udaipur - 313 002. First Fdition:

wajan M. 2018. Objective environmental studies and disaster management. ISBN
. Scientifie publishers, Jodhpur, India. Pp. 146.
icology and Environment, Rustogi Publications, Meerut, India
Iman. 2009, Living m the Environment (Coneepts, Connections,
¢ learning |1ulm!lc‘1llt,)\ll. BC“":/“\?L\&JS
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BSAC205  Soil Fertility Management }240-1)
Objective:
To provide a comprehensive k
management
Theory:

History of woil fertility and plant nutrition. Criteria of essentiality, ro'e deficiency and

Symptoms of essential plan nutrients. Mechanisms of nutrient transport 1o plants,
nutrient availability o plants. Chemist

nowledge of soil fertility, plant nutrition, fertilizers, and qurciere

toxicity

factors affecting

ry of soil nitrogen, phosphorus, Potassium, calcium magnesium

organic manurcs, prope
Concentrated  manures. Green/leaf
Nutriem Mmanagement. Chemical fertl; » composition and propertics of major
nitrogenous, phosphatic, potassic fertilizers, sccondary and micronutrient fertilizers, Complex
fertilizers, Nano fertilizers, soil amendments, fertilizer storage, Fertilizer control order. Carbon

sequestration and Carbon Trading. Preparation and propertics of major manures (FYM, Composed,
Vermicompost , Green Manuring, Oil Cakes).

rties and methods of preparation ot bulky and

Practical:

Introduction of analytical instruments and their principles, calibration and
and lame photometry; Estimation ol alkaline hydroly:
w soils; Estumation of cxchangeable K

applications of Coloremetry
sable N in soils; Estimation of soil extractable P
in soils; Estimation of exchangeable Ca and Mg in soils;
Estimation of soil extractable S in soils: Fstimation of DTPA extractable Zn in soils; Estimation of N
in plants; Estimation of P in plants; Estimation of K in plants; Estimation of S in plants.
Suggested Readings:
1. Soil Fertility and Nutrient Management - By S. S. Singh, Kalyani Publishers
2. Sail Fertility and Fetilizers By Samual L. Tisdale, Wemer |,
Macmillan Publishing Company, New York
3. The Nature and Propertics of Soils — By Harry O. Buckman
4. 1588 2002 Fundamentals of Soil Science. Published by Ind

Nelson and James D. Beaton,

and Nyle (.

ian Society of Soil Science, New

Dellu
5. Soil Fertility and Nutrient Management-by Rajendra Prasad and YS Shivay, published by
NiPA
BSAC206 Fundamentals of Entomology 3(2+1)
Objectives:
I To know the hiswry of entomology. classification of insects aul their retationship with other
ullh";[‘dldis

~

Vo study the various morphological characters Of class insect amd their nportance tor

classificution of maecis

Lo get anades showt tw different phy stologieal oy

development and communications of i uets

o study the characteristics of commonly ab
Pttt facni laes

sleas oF ey i theie roles in growih and

served insect orders anud therr econamrcally

» i My
’ .
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Theory: y . : . ; . .
in India. Major points related to dominance of Inscets in Animal kingdom.

History of Entomology 1 e
on of phylum Arthropoda up to classes. Relationship of class [nsects with other classes of
Stracture and functions of inseet cuticle and molting. Body segmentation.

antennae, mouth parts,

Classificali

Arthropoda. Morphology
of head. thorax and abdlomen. Stuucture and modifications ofingsect

Structure
venation, modifications and wing coupling apparatus, Metamorphosis and diapouse in

legs, Wing
insects. Types of larvae and pupae. Structure and functions of digestive, circulatory, excretory.

respiratory. nenvous, secretary (Endocrine) and reproductivesystem, in insects. Types of reproduction
in insocts. Major sensory organs. Insect Ecology: Introduction, Environment and its components.
E-fect of abiotic factors and biotic factors, Categorics of pests. Systematics: Taxonomy — importance,
history and development and binomial nomenclature. Definitions of Biotype, Sub-species, Species,
Genus, Family and Order. Classification of class Insecta up to Orders, basic groups of present day insects
with special emphasis to orders and families of Agricultural importance like Orthoptera: Acrididae,
Tettigoniidae, Gryllidae, Gryllotalpidae; Dictyoptera: Mantidac, Blattidae; Odonata; [soptera:
Termitidae; Thysanoptera: Thripidae; Hemiptera: Pentatomidae, Coreidae, Cimicidae, Pyrrhocoridae,
Lvgacsdae, Cicadellidae, Delphacidae, Aphididae, Coccidae, Lophophidae, Aleurodidae,
Pscudococcidac; Neuroptera:  Chrysopidae; Lepidoptera: Pieridae, Papiloinidae, Noctuidae,
Sphingidae, Pyralidac, Gelechiidae, Arctiidae, Saturnidae, Bombycidae; Coleoptera: Coccinellidae,
Chrysomelidac, Cerambycidae, Curculionidae, Bruchidac, Scarabaeidae; ~Hymenoptera:
Tenthridinidae, Apidae. Trichogrammatidae, Ichneumonidae, Braconidae, Chalcididae; Diptera:
Cecidomyiidae. Tachinidae, Agromyziidae, Culicidae, Muscidae. Tephritidae.

Practical:

Methods of collection and preservation of insects including immature stages; External features of
Grasshopper/Bhswr beetle; Types of insect antennae, mouthparts and legs; Wing venation, types of
wings and wing coupling apparatus. Types of insect larvae and pupae; Dissection of digestive system
in insects (Grasshopper); Study of characters of orders Orthoptera, Dictyoptera, Odonata, Isoptera,
Thysanoptera, Hemiptera, Lepidoptera, Neuroptera, Coleoptera, Hymenoptera, Diptera and their
families of agricultural importance. Insecticides and their formulations. Pesticide appliances and their
maintenance. Sampling techniques for estimation of insect population and damage.

Saggested readings:
1 Fundamentals of Ecology - Eugene. P. Odum and Gray W. Barrett

2 Imm’s General Text book of Entomology— O.W. Rechards and R.G. Davies
Introduction to the study of Insects -D. J. Borror and DeLong’s

ock and poultry Management 2(1+1)

ic knowledge to the students about scientific livestock and poultry rearing practices
ip development through Livestock/poultry and Agriculture Integrated l"‘!m::i‘;: ,
8

national cconomy Reproduction in tarm animals and poultry. Housi

15 for different species of livestock and poultry. P\'1z|n'dgcmcnly.)[' \‘)'lls'mg
umals. Management of sheep, goat and swine. Iucubaliun( h'Ld-ll“es’
owers and layers. Important Indian and exotic breeds .01:“?- H:\g
¥. lmprovemen of orm aniinals and poultry, l)igcs!itc;::l an,

tults. Proxunate principles of feed. Nutyj
‘ : - Nutrients .
Pl rients and their

—
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: fonn ,'“""! Voo inprodicats for 1 ation fewr ltk'w‘\l.ua.l Ml poniliey )
'(TJ."" of hvestiad ynd rorliry  Introdis thon ol vy u.nI‘
(iclinbing v mstoon chodude ) arml comtrgd of P
Cosamon antrmal disemves o« attle, baffab, gt deren anel "W":: .‘~“ .‘
:f'.::;h'-, 'N!oll fe ;-H ot Swime ferr snd | mtevutom s, "’!:"';:;!'GKth I'V) I.!"-, Neueelloi-
oy ’::.':” ;:,,,':;::,": .!"(dq'm;; ;n: Pty djwases, 1o 2 b het, Maye, ';Ih;:;-:‘" ? 'v’:'.-. srit oy

el of wternal and external Pararite, ! po, ""'0*-1‘;4-).

ted

pplemgnts 1y (e
o J (s

hid o e widitivey
PRIy disogmes Prevention
o p . i

[ livestock and Pouliny as

Practical;

Fxternal body parte of cwtle, bafYah, sheep, goal, twine and poulty
e o e o o e iy S e T L
bulfato and pouliry (\.'l‘l‘" "y ond daily nutine farm opcrations and farm records Iudging of --‘aﬂkf
prs of Evesodk |\ Wimg of livesock and pouliry Planning and layou of herssing foe ,Micm;
walk . mpstation of rations for livestock . Formulation of concentrte mixtures € |
production. milking  methods Hatchery opertions, incubation and heichi i ean
:‘:‘n:vm of g‘hki\. Erowers and Inyersy l)chgahny, dusting and vaccination. Iitngnﬁ o‘fm?l
WHiadn, shoop, gom. swine and poultry production ..

Suppested Reandings.

T A Yexthook of Animal Husbandry by G € Baperiee
: : text :lnnk‘ of Livestock Production management in Tropic by [). N. Verma
— ] text Book of Livestock & Poultry Management, 1. J. Johar and R.G. Gupta

4 Awxt Book of Poultry Science, PV S Vasiha
S Animal Hushandry & veterinary Science, 15* Edition, D.N. Pandey
6 Hand Book of Animal Husbandry 2* Ldition, ICAR

BSAC208 Fundamentals of Plant Pathology 3(2+1)

Objoctives:
I To get acquainted with the role of different microorganisms in the development of plant discase
2 Toget peneral concepts and classification of plant diseases
3 To get knowledge of gencral characteristics of fungi, bacteria, virus, and other microorganisms

causang plant discascs
4 To acguaint the students with reproduction in fungi, and bacteria, causing plant diseascs
b

To get acquainted with various plant discase management principles and practices

Theary
lutroduction (o Plant Pathelogy: Concept of discase in plants; Different terms used in Plant

p Pathotogy, History of Plant Pathology with special references to India: Causes of plant discase:
Inanimatc and anigaitc causes; Classification of plant discase, Parusitism aud pathogenesis,
Development of disease in plants: Discase Tnangle, Disease cycle; Fungi and their nﬁjrph'nlugy.‘
reproducuon aud  classificstion of fungi; Bacteria: Mosphology, reproduction classmcatm‘n of
phywpathogenic bacteria, Other plant pathogens: Mollicutes, I-Iagfcllaut .pn’)loz()a;‘FVB; Qnrcn
slgae and parssitic higher plants; Viruscs and viroids, virus transmission; Pnncapl‘c.s ul.Plaml dlica.g
managemon | iscuse management with chemicals, Host resistance, cultural and biological methodol

Imtogratod Discase Management (11)M)

lahoratory material and cquipment; Studyol dirfeveni

the micrescope’ Acquaintance with '
e 1 . ' mgi Simple staiung

sc symptoms;, Microscopic examgmation of gencral structwe of B _ ;
1> ¢ ausd isdigect e rdng, G st of hactesta, Micrascopie oxamnation ol tunga
rect nod Yeds ' iy, ‘ } .

caniunglion of bagton

'
culliac

" Microscops J drse wed specimen, Propasation ol
i, Dl it e
Lses: Purification of pla pathugons. DUy

ol plant pathogens Wbam_-um ol :
(e ,
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on plant M oo Tiagnosts Kowh s Poviubates, Charsctenaies fiomulation methnds of appivcation snd

calcplaton on Cang i kdes

Suggestd readingy
1 Agrws, OGN 00 Mant Pathobogy Acad Pross
v Atexopoukos, Mims and (Mackwel Introchectory Myeology

v Phngra. O and Sinclair, I 1986 Nasic Mlant Pathology Methads ¢ R Press, London,

ok
Chba, A and Harrison, 13 1976 Plam Virology - The Principles. Edward Amold, London

Goto. M. 1990 Pundamventats of Plant Nacteriology Academic Press, New York

Vi R 30 Mathew's Plant Virology 411 edn. Academic Press, New York.

Kamet M N Introductory Plant Pathology. Prakash Pub, Jaipur,

\iehrota R S and Aggarwal, A 2007, Plant Pathology. 7D edn Tata Mc Graw Hill Publ. Co.
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@ Nenc. Y L and Thapliyal, P.N. 1993. Fungicides in Plant Disease Control 3rd Ed. Oxford &

RH. New Delhi,
10 Pathak. V. N Esscntials of Plant Pathology. Prakash Pub., Jaipur
11 Rasecv. K and Mukherjee, R.C. 1996. Role of Plant Quarantine in [PM. Aditya Books.

12 Rhower, G.G. 1991. Regulatory Plant Pest Management. In: Handbook of Pest Management :n
Agricutture. 20 edn. Vol. I1. (Ed. David Pimental). CRC Press. v

13 Singh R.S. 2008. Plan Discases. 8 th Ed. Oxford & IBH. Pub. Co.

14 Singh RS. 2013, Introduction to Principles of Plant Pathology. Oxford and IBH Pub. Co.

1§ Verma., J.P. 1998, The Bacteria. Malhotra Publ. House, New Delhi.

16 Vyas SC. 1993. Handbook of Systemic Fungicides. Vols. I-ILL. Tata McGraw Hiil, New Delhi.

BSAC209 National Service Scheme (NSS-IT) 1(0+1)

i Importance and role of youth eadership.

i Meaning, types and traits of leadership, qualities of good leaders; importance and roles of
vouth leadership, Life competencies.

] Definition and importance of life competencies, problem-solving and decision-making
interpersonal communication. Youth development Programme.

iv. Development of youth programs and policy st the national level, state level and voluntary
sector; youth-focused and youth-led organizations.

v, Health, hygiene and sanitation. Definition needs and scope of health education, role of
food, nutrition, safe drinking water, water borne diseases and sanitation (Swachh Bharat
Abhivan) for health; national health programs and reproductive health. Youth bealth, lifestyle,
HIV AIDS end first aid. Healthy lifestyles, HIV AIDS, drugs and substance abuse, home
pursing and first aid. Youth and yoga. llistory, philosophy, concept, myths, and
misconceptions about yoga; yoga traditions and its impacts, yoga as a tool for healthy lifestyle,

preventive and curative method.

BSAC210 Nationsl Cadet Corps (NCC-HI) 1(0+1)

Arms Drill- Attention, stand at ease, stand casy. Getting on parade. Dismissing and falling out.
GroundAake up aNDS, CXAMINE armis. Shoulder from the order and vice-versa, present from the order
al the shoulder at the halt and on the inarch. Short/ long trail from the order

and vice-versa. Saluling
vice- verss Guad mounting, guard of honor, Platoon/Coy Drill

Characterishics of rifle ( 22/.303/SLR), ammunition, firc power, stipping, assembling, care,
ing, and sight setting, Louding. cocking, and unlvading, The lying position sl hokding.
Yrigger control and (iring a shot. Range Procedure and salely precautions. Auming and
teration of sigla Theary of yroups and saap shooting. Fuing at moving tagets. Miniature
e firing Chazactedistios of Carbae and LNG

uclion 10 DL, u“f”td conventional sigits  Fopogrepiical torms amd wonnical ierms.
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Semester (11

BSAC302 Entreprenenrship Development and Business Commaunication 3(2+1;

Objective:
1. To provide student an insight into the concept and scope of entreprencurshup

2. Toexpose the student to various aspects of establishment and management of a small business
unit
3. To enable the student to develop financially viable agribusiness proposal
Theory:

Development of entreprencurship, motivational factors, social factors, environmental faciors.
characteristics of entrepreneurs, entrepreneurial attributes/competencies. Concept, need for and
importance of entrepreneurial development. Evolution of entrepreneurship, objectives  of
cntreprencurial  activities. types of entrepreneurs, functions of entreprencurs, importanceof
entreprencurial development, and process of entrepreneurship development. Environment scanning
and opportunity identification need for scanning: spotting of opportunity, scanning of environment
identification of product / service: starting a project; factors influencing sensing the opportunitics.
Infrastructure and support systems: good policies, schemes for entrepreneurship development; role of
financial institutions, and other agencies in entrepreneurship development. Steps involved in
functioning of an enterprise. Selection of the product / services, selection of form of ownership;
registration, selection of site, capital sources, acquisition of manufacturing know how, packaging and
distribution. Planning of an enterprise, project identification, selection, and formulation of project;
project report preparation, Enterprise Management. Production management: product, levels of
products, product mix, quality control. cost of production, production controls, Material management.
Production management: raw material costing, inventory control. Personal management: manpower
planning. labour tum over, wages / salarics, Financial management /accounting: funds. fixed capital
and working capital, costing and pricing, long term planning and short-term planning, book keeping,
joumnal, ledger. subsidiary books, annual financial statcment, taxation. Marketing management:
market, types, marketing assistance, market strategies. Crisis management: raw material. production,

leadership, market, finance, natural efc.

Practical:
Visit 1o small scale industries/agro-industries, Interaction with successful entreprencurs/ agric-

entrepreneurs. Visit to financial institutions and support agencies. Preparation of project proposal for
funding by different agencies.

Suggested Readings: -
| Charantimath, P.M. 2009, Entreprencurship Development and Smal Business Enterprises.

Pearson Publications, New Delhi.
Desai, V. 2015, Entreprencurship: Development and Management, Himalaya Publishing

2.
House. , ‘
3. Gupta, C.B. 2001, Management Theory and Practice. Sultan Chand & Sons.

Indu Grover. 2008. Handbook on Empowerment and Cntrepreneurship. Agrotech Public

Academy. ‘ ‘
Khanka, S.S. 1999. Entrepreneurial Development. S. Chand & Co.

Mehra, P. 2016, Busincss Communication for Managers. Pearson India, New Delhi.
andey, M. and Tewar, D. 2010, The Agribusiness Book. IBDC Publishers, [.ucknow.
_D. 1995. Effective Managerial 1 cadership. Deep & Deep Publ.

al. RK. 2013, Entrepreneurship Development & Management, Katson Books.

. P.C. and Reddy, P.N. 1991, Principles of Management. Tata McGraw Hill.

i. 1997. Small Scale Industrics and Entrepreneurship. Himalaya Publ. [Touse
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RSACY2 * Primciples of Geneties » :

Objective:
To make the modents BOGEM A vk bl P pdes aoel et oy i ™
modem FOEDCE et vy Fevsetie t mnd gy e tie
Theory

]
Pre an [\T“\!N\H'm eI of heredity, Mendelian pwinciples of hererdity, Study of mwdei
mm% e | m‘:\h‘.h Arabidopein, Cinrden pea. £ ooli and mice), Architectyee of NI OB TR
< m- lmtﬂﬁ. Chasmosome matiiy chromonveres, « vatromere, “""‘l\lhu ennstriction and trh.n.,«..'
O h"f" of Chromosormes, ( hromosomal theoty of inheritance- cell ¢ ysle and cell division miton:s
and mewosi. Probatvlit and Chi-square Types of DNA and RNA, Dominance relatinnships, Fprstatic

' 1 : )
‘:"""" "::““"‘ example, Introduction and definition of cytology. geneticsand Cytogenetics and their

Multiple aficlos, Meotropiem and peeudo alleles, Sex determination and sex linkage, sex limited ard
s\ influcnced trats, B:nd EFOup genetics, Linkage and its estimation, Crossing over mechanism

o MAPMnG. Structural and numerical variations in chromosomes and their implications.
Use of haploids, dihaploids and double haploids in Genetics, Mutation, classification, Mp:tfm'u of
inducing mulahons, mutagenic agents and induction of mutation Qualitative and quantitative traits.
Polvgenes and continuous variations, multiple factor hypothesis, Cytoplasmic inheritance, Nature,
m and mphcmon of genetic material, Protein synthesis, Transcription and translationa!
mechanism of genctic maierial, Gene concept: Gene structure, function and regulation.

-lb'.»‘.,!-';. W1 .‘d'x .'-,'_

Study of microscope, Study of cell structure, Mitosis and Meiosis cell division. Experiments on
mm dihybrid, uihybrid, test cross and back cross, Experiments on epistatic interactions
mdtfdml test crass and back cross, Practice on mitotic and meiotic cell division, Experiments on
probebility and chi-square test, Determination of linkage and croo-over analysis (through two pointest
cross data), Study on sex linked inheritance in Drosophila. Study on models on DNA and RNA
structures.
Saggested readings:

1. Fundamentals of Genetics: B. D. Singh

2. Genetics: M. W. Strickberger. )

3. Principles of Genetics: Gardner, Simmons and Snustad.

4. Pnnciples of Genetics: Sinnott, Dunn and Dobzhansky

BSAC304 Crop Production Technology-1 (Kkarif crops) 3(1+2%)

lc umpert basic and fundamental knowledge on principles and practices of kharif cropproduction
To impart knowledge and skill on scientific crop production and management
Origin, geographical distnibulion, economic importance, soil and climatic requilciuents, varielics,
cultural practices and yield of Kharif crops. Cereals- rice, maize, sorghum, pearl millet, finger miliet
and other minor millets, pulses- pigconpea, mungbean and urdbean; oilseeds- groundnut, soybean,
sesarne, casior, fibre crops- cotion and jute; forage crops- sorghum, cowpea, cluster bean, maize,
guinca and napicr.
Practical;
Rice nursery preparation, transplanting of rice, sowing of soybean, pigeon pea and mungbean, iz,
groundnuwt and cotton, effedt of seed size on germination and seedling vigour of Khuryf crops, eitect
g depth on germination of Kharif crops, identification of weeds in KA 2 coops, top d ressing
ar fooding of nutrieuts, study of yicld contributing chactars and yivkd o ~l:\k¢;txi\U|l ol Khurif
y of crop varicties and inportant agronomic experimients at :\pcncnfml rarm, l’cc\‘rfiang
| ations, Study of ferage experiments, morphological description of Khariy/ crops., silage

viﬁlwxmmhcm%ofuw CIops i A
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BSAC305  Production Uechnology of Fruit and Plantation Crops 2(1+1)

Ohjectives:
1. To educate about the different tonm

2. To educate aboul the origin, area, climate, sol
fruit and plantation crops
3. To educate about the physiological disorders of fruit crops, palms

s of elassifiention ol frait erops
I, improved varicties nnd cultivation practiced of

and plantation crops

Theory:

Production status of firwit and plantation ¢
industry in India; nutritional value of frult crops; classification of fruit

crops; area, production, productivity and export potential of fruit and plantation crops. Crop production
techniques in tropical, sub-tropical and temperate fruit crops: Climate and soil requirements, varieties,
propagation and usc of rootstocks, planting density and systems of planting: High density and
ultra-high density planting, cropping systems, after care - training and pruning; waler, nutrient and
weed management, fertigation, special horticultural techniques, plant growth regulation, important
disorders, maturity indices and harvest, value addition.

Fruit crops: mango, banana, papaya, guava, sapota, citrus, grape, litchi, pincapple, pomegranate,apple,
pear, peach, strawberry, nut crops Jackfruit and minor fruits- date, ber, apple, plantation crops-coconut,
arecanut, cashew, tea, coffee and rubber.

Crop production techniques in palms and plantation crops: Climate and soil requirements, varieties,
propagation, nursery management, planting and planting systcms, cropping systcms, aftercare, training
and pruning for plantation crops, watcr, nutricnt and weed management, intercropping, multi-tier
cropping system, mulching, special horticultural practices, maturity indices, harvest and yield, pests
and diseases, processing- value addition

Palms: Coconut, Arecanut, Oil palm and Palmyrah, Plantation crops: Tea, Coffee, Cocoa, Cashewnut,
Rubber. ‘
Practical:

Propagation techniques, selection of planting material, varieties, important cultural practices for
mango, banana, papaya, guava, sapofa, grapes, Citrus (mandarin and acid lime), pomegranate,
jackfruit, preparation and application of PGR’s for propagation, Micro propagation, protocol for mass
multiplication and hardening of fruit crops, Identification and description of varieties, motherpalm and
seed nut selection, nursery practices, seedling selection, fertilizers application, nutritionaldjsorders,
pests and diseases of Coconut, Arecanut and cocon, Tea and coffee, Rubber and cashew, Visit to

commercial orchard and plantation industries.

rops: Importance and scope of fruit and plantation crop

Suggested Readings: _
1. Banday, F.A. and Sharma, M.K.2010 Advances in temperate fruit production. KalyaniPublishers,

Ludhiana . _
2. Bose, T.K., S.K. Mitra and ID. Sanyal 2001. Fruits: Tropical and Subtropical (2 volumes) Naya

Udyog, Calcutta.
3. Bose, T.K., $.K. Mitra, A.A. Farooqi and M K. Sadhu (Eds). 1999. Tropical Horticulture Vol.1.Naya

Prokash, Calcutta.
Chadha, K.L. 2001, Handbook of Horticulture. ICAR, Delhi

4.
5. Chadha, T.R. 2001 Textbook of temperate fruits. ICAR, New Delhi
6. Chattopadhyay, T.K. 2001. A Text Book on Pomology (4 volumes). Kalyani Publishers,

Ludhiana.
Chattopadhyay. 1998, A textbook on pomology (sub-tropical fruits) vol.ll. Published by M/s.

Kalyani publishers, Ludhiana, Ny Delhi, Noida. UP. (
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8. Chodawat, B. S 1990, And fruit colurs Oxfisd QIR New Ddin

9. Das. B.C.and Das S.N. Culiivation of minor fionts. Kaltvani Publishers, | adhima

10. Day i_d Jackson and N F | acne. 1999 Subtropical and temperate  frust rrocdhwoteom. CARY
publicaiions

T, H.P. Singhand M M. Mustafa 2000 Banana-new inpovations Westville publishsog Howse, NewDelh

2. l\\_lm:sr_ \' 1997, Introduction 1o Horticulture. Rajalakshmit Publications. Nagercoid, i'am:&miu

13, Mun‘n. SK.. T.K. Bos¢c and DS, Rathore. 1991. Temperate fruits Horticulture and allied
Publishers. Calcutta.

14. Pal, 1.S. 1997. Fruit Growing. Kalyani Publishers, New Delhi.

15. Radha. T. and Mathew, L2007 Fruit crops. New India publishing Agency

16. l‘lajput. CBS and Srihari babu, R_1985. Citriculture, Kalyani Publishers. Ludhiana

7. bf:dhu. MK.and P.IC Chattopadhyay. 2001 . Introductory Fruit C rops. Naya Prokash, Calcutta.

18. Singh, S.P. 2004. Commercial Fruits. Kalyani Publishers. Ludhiana

19. Symmonds. 1996. Banana_ 1] Edn_Longman, London

20. Vgepmgav?ﬂm}ham, D.. Jawaharlal, M., Jeeva. S, Rabindran. R and Umapathy, G 2004 (2nd
cdition). Scientific fruit culture. Published by M/s. Sun associates, 13624, Velraj ViharComplex,
Thadagam Road, Coimbatore- 2 '

21. \}’.S_. Dhillon. 2013. Fruit production in India. Narendra publishing House, New Dethi

22. Kavino, M. V. Jegadeeswari, R. M. Vijayakumar and S. Balkrishnan. 2018. Production

) Technology of Fruits and Plantation Crops by Narendra Publishing Housc.

23. Kumar, N.J. B.M. Md. Abdul Khaddar, Ranga Swamy, P. and Irulappan. [. 1997. Introduction to
spices, Plantation crops and Aromatic plants. Oxford & IBH, New Delhi.

24. Nair. 1979. Cashew, CPCRI, Kerela

25. Sharma, A., Kumar, P., Tripathi, V.K. 2024. Production Technology of Fruits and PlantationCrops.
Elite Publishing House

26. Thampan, P.K.1981. Handbook of coconut palm.-Oxford &IBH, New Delhi.

27. Thompson. P.K.1930. Coconut. Oxford &IBH, New Delhi

28. V. Ponnuswami, M. Kumar; S. Ramesh Kumar and C. Krishramoorthy 2015. Fruit and Plantation
Crops Narendra Publishing House.

BSAC306 Fundamentals of Extension Education 2(1+D)

Objectives:

1. State the importance of extension education in agriculture

2. Familiarize with the different types of agriculture and rural development programs launched

by govt. of India

3. Classify the types of extension teaching methods

4. Elaborate the importance and different models of communication

5. Explain the process and stagcs of adoption along with adopters’ categories
Theory:
Education: Meaning, dcfinition and Types; Extension Education: meaning. definition. scope and
process; objectives and principles of Extension Education; Extension Programme planning: Meaning,
Process, Principles and Steps in Programme Development. Extension systeins in India: extension
efforts in pre-independence era (Sriniketan, Marthandam, Firka Development Scheme, Gurgaon
Experiment, etc.) and post-independence cra (Etawah Pilot Project, Nilokheri Experiment, ete.);
Reorganised Extension System (T&V system) various extension/ agriculture development programs
Jaunched by ICAR/ Govt. of India (IADP, IAAP, HYVP, KVK. IVLP, ORP, ND, NATP.NAIP, ete.).
Socizl Justice and poverty alleviation programme: ITDA, IRDP/SGSY/NRLM. WomenDevelopment
Programme: RMK, MSY etc. New trends in agriculture extension: privatization extension, ¢ bcl“
extension/ e extension, market-led extension, farmer-led extension, expert systems.eie., Attributes ot
Innovation, DWCRA, Commaodity Interest Groups (C1Gs)., Farmers Producer Group (FPG).
Rural Development: concept, meaning, definition; various rural development programs launched b)-‘
Gowt. of India. Community Development: meaning, definition, concept and principles Plulosophy of
C.D. Rural Leadership: concept and definition, types of leaders in rural contextt Method ot
entification of Rural Leader. Lxtension administration: meaning and coneept, principles and

tions. Monitoring and C‘.'nlu:z!':un:}m:: tavd definttion, n\.nn:!orin-_{\ audey atuntion of extension
\Fa 27 27 A 4N
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of extension

-

fels, capacity building

¥ o concept and  models,  caj ' et
mdmﬂl':m:q meaning classification, individual, group andmass ¢ ":' :

i 0ds: ! ' : ¢ t s C Aaton:
e me;_lg (Ncw and Social Medin), medin mix strategies, communivati ;'
i T g " . % » ¢

in TOT { q of Communication, models and barriers 1o

‘unction ,
.« and Luncho . Al . g iy
Ib”qm. diffusion and adoption of innovation: concept and meaning
atis ) b

gories,

programs;
pclsonnel;c
methods, 1C
meaning anc
communication. ¢

xtension (eac
T Applications in 17
| definition: Princip
Agriculture journ
of adoption, adopter cate

process and stages - .
: . . 1 er 0 el g .-,"')n‘ ”
S iversity extensi stem. Group discussion- exercise; Identifica
i i extension sys . dent s of
To get amumntcd with university and use of AV ai ds. proparation of extension iterature (lca!\ct,
ills exercise, mMicro

st ituation; preparation i ’
leaders in village Situation; prep ies and success stories); Presentation sk

: s stori :
booklet, folder, Pampnet Mt understand the problems being encountered by the villagers/

' cercise: A visit to village 10 :
;‘cachmf tco\ g:’\cn:is;}):\gunization anc? functioning of DRDA/PRI and other dcve19p1nent depmlme:lr:: na:
dmec? level: visit to NGO/FO/FPO and learning from their experience in rurgl develop ’ “;
u:;dcmtandiné PRA techniques and their application in village development planning; cxpo;:;s o
mass media: visit to community radio and the proccs

lelevision studio for understanding the o
programme production; seript writing, writing for print and clectronic media, developing script for
radio and television.

Suggested readings:
1. Adivi Reddy, A. 2001. Extension Education, Sree Lakshmi press, Bapatla,
' 2. Dahama, O. P. and Bhatnagar, O.P. 1998. Education and Communication for Development,
) Oxford and IBH publishing Co. Pvt. Ltd, New Delhi. )
3. Jalihal, K. A. and Veerabhadraiah, V. 2007. Fundamentals of Extension Education and
Management in Extension, Concept publishing company, New Delhi.
4. MuthaiahManoraharan, P. and Arunachalam, R., Agricultural Extension, Himalaya Publishing

House (Mumbat). )
5. Sagar Mondal and Ray, G. L., Text Book on Rural Development, Entreprencurship and

Communication Skills, Kalyani Publications.

6. Rathore, O. S. et al. 2012. Handbook of Extension Education, Agrotech Publishing Academy,
Udaipur.

7. Dudhani, C.M., Hirevenkatgoudar, L.V., Manjunath, L. Hanchinal, S.N. and Patil, S.L. 2004.
Extension Teaching Methods and Coinmunication Technology, UAS, Dharwad.

8. Sandhu, A.S. 1993. Text book on Agricultural Communication: Process and Method
and IBH Publishing Pvt. Ltd, New Delhi. s

9. Singh, A K., Lakhan Singh, R. and Roy Burman. 2006. Dimensions of Agricul i
Aman Publishing House, Meerut gricultural Extension.

BSAC307 Fundamentals of Nematology _ 2(1+1)

Objectives:

To impart ‘knowledge on history, economic importance of

biology, host parasitic relationship of nematodes.

Io impart k:lowlcdge on nematode pests of different crops of national and
anagement, '

plant parasitic nematodes,morphology

local importanceand their

fuction: History of phytonematology, habitat and diversity
charac;cristics of plant parasitic nematodes. Nematodc"
‘lasgﬁcation of nematodes up to family level wi.l
ity important genera. Classification of nematodes on
gy, role of nematodes in discase development

nsca§c-c1\lasxng ftmgi, bacteria and viruses, N::mulode ests of
) oilseed and fiber crops, citrus and banana, tea coli'f' S {h'm o
e management: Cultural methods, phVSiCZ\"‘llk‘llu:j " ol
grantine, Plant resistance and INM. ‘ e Sl

e Na.

ccopu.mic importance of ne
definition, general morph
h emphasis on groups

the basis of feeding/ para
Interaction between p!

matodes.
ology and
containing
sitic habit,
ant parasitjc
Ps: Rice, wheat,
conut, Ditferent
ogical methods.



Sampling methoeds. collection ot soil and pl.\f\l .\mnplc‘,\. Extraction of nemmtodes from .\nﬂ and plant
tissues following Cobb's sieving and decanting technique. "-lfrumng\ funnel technique, Picking and
counting of plant parasitic nematode. ldentification ot c‘t‘unnnnn"ll) mportant plant nematodes up to
generic level with the help ol keys and descuiption. Melotdogyne, Pratylenchus: Heterodera,
Tylenchulus, Niphinema, and Helicotvlenchus ete. Study of symploms caused b

Y tmiportant nematode
pests of cercals, vegetables, pulses, plantation crops ete. Methods of application of nematicides and
organic amendments,

Suggested readings:
1. Economic Nematology -Edited by J.M. Webster

2. Plant Parasitic Nematodes (Vol-1) by Zukerman, Mai, Rohde

3. Plant Parasitic Nematodes of India: Problems and Progress by Gopal Swarup, D. R. Dasgupta,
P. K. Kashy.

4.

Text book on Introductory Plant Nematology -R.K. Walia and H.K. Bajaj.
BSAC308 Principles and Practices of Natural Farming

1. To provide comprehensive understanding and knowledge to students about natural farming.

2. To teach students the concept, need and principles of native ecology-based production under
» nawral farming.

3. To impart practical knowled

ge of natural farming and related agricultural practices in Indian
and global environmental and economic perspectives.
Theory:

Indian Heritage of Ancient Agriculture, History of Natural Farming, Importance of natural farming

in view of climate change, soil health, water use carbon sequestration, biodiversity conservation. food
security and putritional security, and sustainab

le development goals (SDGs), Concept of natural
farming; Definition of natural farming; Objective of natural farming, Essential characteristics and
Principles of natural farming;

Scope and importance of natural farming. Main Pillars of natural
farming; Methods/ types/schools of na

tural farming. Characteristics and design of a natural farm,
Concept of ecological balance, ecological engineering and community responsibility in natural versus
other farming systems, Introduction to concept of ecological, water, carbon and nitrogen foot prints,
Concept and evaluation of ecosystem services, integration of crops, trees and amimals, cropping system
approaches, Biodiversity, indigenous seed production, farm waste recycling, water conservation and
renewable energy use approaches on a natural farm, Rearing practices for animals under natural
farming, Nutrient management in natural farming and their sources, Insect, pest, disease and weed
managemen! under natural farming; Mechanization in natwal farming, Processing, labelling,
' economic considerations and viability, certification and standards in natural farming, marketing and

2 (1+1)

» NGOs and other organizations for promotion of natural f;
agriculture, Case studies and success stories in natural farming and chemi

cal free traditional farming,
Entreprencurship opportunities in natural farming.
Practical:
Visit of natral farm and chemical free traditional farms (o study the various components and
operations of natural farming principles at the farm;

: Indigenous technical k
tillage, water, nutriens, insect-pest, disease and weed management:
methods and protocols, Studies in green manuring in-situ and green le
1ypes of botanicals and animal urine and dung based non-aerated an
nutnent, insect and pest and discase management; Weed management practices in natucal farming;
l“h"'}{“% of Indigenous seed production. storage and marketing, Partial and complete nutrient and
budgc:ung 0 natura) farming; farming; Evaluation of ccosystem services in natural farming
Id and System).

nowledge (ITK) for seed,
On-farm inputs preparation
al manuring, Studies on different
d acrated inputs for plant growth,

ings;

fr VS VAT (%2/ AlyScane
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K ashyapi Krishi Sukti (A |reatise on Agriculture by Kashyapa) Bng
terabad, Telangana Auan Agn History Fovndation 4: 205
A8  Alrervathne Methands of Agriculture | Isevier, Amsterdam, 199

1 Ayachil, SM 2002

saveod Road, Secum
y Reennga. R (Fed ) |
viva, M P S, Ratdy, €0 Subba, Mishea, A and others: Inventory of
Indigemon Tevtmnal Kowdedge 0 Agriculture Misdion mode Project on (nucr,ti‘_’n.
Documentatron and Validation of Indigenous |echiical Knowledge, Docurhent | To 7, Indian

Counct! of Agiwulihmal Rescarch, New Delhw
Feologtoal Parming -The seven principles of a food system that has people at its heart May

M1 & Greenpeace. _
S Boologioal Farnwing, The Seven principles of a food system that has people at its heart. May

2018, Greenpoace .
s FAQ. 2018 The 10 clements of agro-ecology: guiding the transition to sustainable food any:l
wcultural system hps: /7 www. fao.org /319037 en/i903 7en pdf Agro ecosystem Analysis

for Research and Development Gordon R. Conway. 1985,
7 Fukuoka. M. 1978 The One-Straw Revolution: An Introduction to Natural Farming Rodale

Press, Emmaus, PA. 181 pp

& Fukuvokas, M. 1985. The Natural Way of Farming: The Theory and Practice of Green
Philosophy . Japan Publications, Tokyo, 280 pp.

9. Hill S.B and Ott. P. (Eeds.). 1982. Basic Techniques in Ecological Farming Berkhauser Verlag, a
Bascl, Germany, 366 pp.

10. Hill, S.B. and Ot, P. (Eeds.). 1982. Basic Techniques in Ecological Farming. Berkhauser
Verlag, Basel, Germany, 366 pp.

11. HLPE. 2019. Agroceological and other innovative approaches for sustainable agriculture
and food systems that enhance food security and nutrition. A report by the High Level
Panel of Experts on Food Security and nutrition of the Committee on World Food Securty,
Rome. https://{ac.org/3/ea5602en/ea5602en.pdf.

12. INFRC. 1988, Guidelines for Nature Farming Techniques. Atami, Japan. 38 pp.

13, Khurana, A. and Kumar, V. 2020. State of Organic and Natural Farming: Challenges

Possibilities, Centre for Science and Environment, New Delhi. }
14 Malhoua R. and S.D. Babaji. 2020. Sanskrit Non Translatable- The importance of
Sanskritizing English. Amaryllis, New Delhi India.
1S Nalini, S. 1996. Vrikshayurveda (The Science of Plant Life) by Surapala. AAHF Classic
Bulletin 1. Asian Agri-History Foundation, Brig Sayeed Road, Secunderabad, AP (now
Telengana), India. 94pp.
16. Nalini, S. 1999. Krishi-Parashara (Agriculture by Parashara) by Parashara. Brig Sayeed Road,
Secunderabad, Telangana: AAHF Classic Bulletin, Asian Agri-History Foundation. 104pp. a4
17. Nalini, S. 2011. Upavana Vinoda (Woodland Garden for Enjoyment) by Sarangdhara (13th
century CE): AAHF Classic Bulletin 8. Asian Agri-History Foundation, Brig Sayeed Road,
Secunderabad, AP (now Telangana), India. 64p
18 Natural Asset Farming: Creating Productive and Biodiverse Farms by David B. Lindenmaver,
Suzannah M. Macbcth, ct al. (2022) ’
19, Nawral Farming Techniques: Farming without tilling by Prathapan Paramu (2021)
_Plenty for All: Natural Farming A to Z Prayog Puriwar Methodology by Prof. Shripad A
Dabholkar and Prayog Pariwar Prayog Paniwar (2021)
es Tirado. 2015. Ecological Fanming- The seven principles of a food system that has peopleat
eart. Greenpeace Rescarch laboratories. University of Excter, Ouho Heldrinestraat
astry, R 1915, Kautilya’s Arthashastra. -
imate Guide to Natural Farming and Sustainable Living: Permaculture for Reginners
Guides) by Nicole Faires (2010) N
2013. A text Book of Farming System. Agrotech Publishing Housc, Udaipur,

~ir. vipl;inwor, pp 1-166
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Semester 1V

< ol Avtitieial Intelligenee (A1) W2+l)

RSACHO? Agricnltnral Informatie
Objective: ‘ ) , . .
L o acquaint student with the pasics of computer applications in agricalture, multitnedia,
database management, application of mobhile npp and decision- muking processcs, etc.
Lo provide basie knowledpe of computer with npplications in Agricnlture o
cultural-Informatics, its components and applications in

>
U o make students timiline with Agel
agriculture
\ Theory: .
Introduction o Computers, Anatomy of Computers, Memory Concepts, Units of Memory, Operating
reating, bditing and Formatting 2

System: Definition and types, Applications of MS-Oflice for ¢ !

document, Data presentition, Tabulation and graph creation, Statistical analysis, Mathematical

expressions, Database, coneepls and types, creating daty base, Uses of DIBMS in Agriculture. Internet

and World Wide Web (WWW): Concepts and components. Computer programming: General
Introduction  general  programming  concepts,  Coneepts and standard input/output -7

Concepls, desipnand development, Application of innovative ways to us¢
in Agriculture, Computer Models n

information and communication technologies  (1T) -
Agriculture; Statistical, weather analysisand crop simulation models, coneepts, inputs-outputs ﬁl_cs, .4
sensitivity,

limitation, advantuges and application of models for understanding plant processcs,
7 verification. calibration and validation,]T applications for computation of water and nutrient
. requirement of crops, Computer-controlled devices (automaled systems) for Agri-input management.
Smartphone mobile apps in agriculture for farm advice: Market price, post-harvest management etc.
d uses for gencrating valuable agri-

CONCePIN,
operations. e-Agriculture,

. . : )

} Geospatial technology: Concepts, techniques, components un

b information. Decision support systems: Concepts, componenty and applications in Agriculture.
Soil Information Systems ectc., for supporting farm decisions.

Agriculture Lxpert System,
and crop calendars using 1T tools. Digital India and

) Preparation of contingent crop-planning
~ schemes 1o promote digitalization of agriculture in India. Introduction to artificial intelligence,
# background and applications, Turing test. Controlstrategies, Breadth-first search, Depth-first search,
5 Heuristics search techniques: Best-first search, A* algorithm, loT and Big Data; Use of Alin agriculture
for autonomous crop management, and health, monitoring livestock health, intelligent pesticide
? application, yield mapping and predictive analysis, automatic weeding and harvesting, sorting of
) produce, and other food processing applications; Concepts ol smart agriculture, use of Al in food and
nutrition science elc.
’ Practical:
Study of computer components, accessories, praclice of important DoS Commands, Introduction of
) different operating systems such as Windows, Unix/Linux, creating files and folders,File Management !
) Use of MS-Word and MS Power-point for creating, editing and presentinga scientific documents,
MS-IEXCEL-Creating a spreadsheet, Use of statistical tools, Writing cxpressions, Creating graphs
J Analysis of scientific data, MS-ACCESS: Creating Database, preparing queries and rcports’
Demonstration of Agri- information system, Introduction to World Wide Web (WWW) and ;[;
? components, Introduction of programming languages such as Visual Basic, Java, Fortran, C, C++
b Hands on practice on Crop Simulation Models (CSM), DSSAT/Crop-Info/Crop Syst/ Wolbst.
Preparation of inputs file for CSM and study of modcl outputs, computation of waterand nulricn;
requirements of crop using CSM and IT tools, Use of smartphones and other devices inagro-advisory
and dissemination of market information, Introduction ol Geospatial technology, AR/ VR

demonstration, Preparation of contingent crop planning, India Digital Feosystem of Agriculture

(IDEA).

ted Readings:
Concepts and T'echniques of Programming in C by Dhabal Prasad Sethi and Munorasjan

Wiley India.
aentals of Camputer b{ V, Rujaroiman,
: L O SR

@ -

®
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3. Introduction o Information Technology by Pearson

4. Introduction to Database Management System hy €1 Date
$  Introductory Aprt Informatios by Mahapatia, Suhrat K et al, Tain Brotherts Pablication
RSACY0R Production Vechnology of Vegetables and Spices 2141)
Objectives: '

I Toodweate about the ditferent forms of classification of vegetables
3 Tooducate about !I\c origin, area, climate, soil, improved varieties and cultivation practices of
vepetables and spices

3. Toaducate about the physiological disorders of vegetables and spices
Theony:
ln}r\‘\mm‘c of vegetables and spices in human nutrition and national economy, kitchen gardening,
hnﬂ. about origin, area, climate, soil, improved varieties and cultivation practices such as time of
sowing, transplanting techniques, planting distance, fertilizer requirements, irrigation, weed
management, harvesting and yield, physiological disorders of important vegetable and spices(tomato,
okra. brinjal. chili. capsicum, cucumber, bitter gourd , bottle gourd, swect potato, cassavaand moringa,
pufnpkin. lfrench bean, peas; cole crops such as cabbage, cauliflower, knol-khol; bulberops such as
onion, garlic: root crops such as carrot, radish, beetroot; tuber crops such as potato; leafy vegetables
such as amaranth, palak, perennial vegetables, spicc crops like turmeric, zinger. garlic,
ﬂ coriander,cumin, black pepper, cardamom, fenugreek, fennel, clove, nutimeg, cinnamon, curry leaf.
tamarind and herbal spices).
Practical:
Identification ofvegetables and spicecrops andtheir seeds. Description of varieties. Propagationmethods
- rapid multiplication techniques - seed collection and extraction. Nursery raising. Dircct seed sowing
and transplanting. Study of morphological characters of different vegetables and spices. Fertilizers
applications. Harvesting and post-harvest practices, Economics of vegetables and spicescultivation,
visit to spice garden. '

Suggested readings:
1. Olericulture, Fundamentals of Vegetable Production (Vol.1) by K.P. Singh, Anant Bahadur
2. Vegetable crops by J. Kabir, T.X. Bose, M.G. Som
3. Vegetable crops (Production technology, Vol 1I) by M.S. Fagaria, B.R. Choudhury, R.S. Dhaka

BSAC404 Principles of Agricultural Economics and Farm Management  2(2+0)

Objectives:
¢ 1. To awarc the students about broad areas covered under agricultural Economics and farm
, management
” 2. To impart knowledge on judicious use of resources for optimum production
» Theory:
Economics: Meaning, scope and subject matter, definitions, activities, approaches to economicanalysis:
micro- and macro-cconomics, positive and normative analysis. Nature of cconomic theory:rationality

assumption, concept of equilibrium, economic laws as generalization of human behavior. Basic
concepts: (Goods and services, desire, want, demand, utility, cost and price, wealth, capital, income
& and welfare. Agricultural economics: meaning, definition, characteristics of agriculture, importance
and its role in ecoponic development. Agricultural planning and development in the country. Demand:
meaning, law of demand, demand schedule and demand curve, determinants, utility theory; law of
diminishing marginal utility, cqui-marginal ulility principle. Consumer’s equilibrium and derivation
of demand curve, concept of consumer suiplus. Llasticity of demand: concept and measurement of
price elasucity, income elasticity and cioss elasticity. Production: process, ereation of utility, factors
of production, input vutput relationship. Laws of returns: [ aw of variable proportions and law of
returns (o scale. Cost: Cost concepts, short run and long runcost carves. Supply: Stock v/s supply.
law of supply, supply schedule, supply curve, determinants of supply, elasticity of supply. Distribution
theory: meaning, factor snarket and pricing of Tuctors ofproduction. Concepts ol rent, wage, interest
W profit. National income: Meaning and importnce, circakar Mow, concepts ol natonal ncome
ounting and approaches to measyrement, difficulics in nw:-ﬁm‘c‘mcus. Population’ Importance
\ UM
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al

Maithusian and Optimum population theories, natural and socio-economic dctcrmin_an'& current
policies and programs on population control. Money: Bartersystem of exchange and 1ts problen'w,
cvolution, meaning and .functions of money. classification ofmoney, money supply. general price
index. inflation and deNation, Feonomic systems: Conceptsof economy and its functions. xmponnnt
features of capitalistic, socialistic and mixed cconomics, elements of economic planning. Forms of

business organizations, international (rade and balance ofpayments. (iS'1" and its implication on Indian
cconomy.

Suggested Readings:

. Johl. S.S. and TR Ka
Publishers

2. S. Subha Reddy, P. Raghu Ram, T.V. Neelakanta and 1. Bhvani Devi .2004. Agricultural
Economics. Oxford & IBH publishing Co. Pvt. Ltd

pur. 2009. Fundamentals of Farm Business Management. Kalyani

BSAC405 Crop Production Technology-11 (Rabi Crops) 3(1+2)
Objectives:
I. To impart basic and fundamental knowledge on principles and practices of rabi crop
production.
2

2. Toimpart knowledge and skill on scientific cro
Th_cory: Origin, geographical distribution, economic importance, soil and climaticrequirements,
vaneties, cultural practices and yield of Rabj crops. Cereals- wheat and barley. Pulses-chickpea, lentil,
peas. Rabi redgram and, rajmash. Oilseed- rapeseed, mustard, sunflower, safflower;and linseed. Sugar
Crops-sugarcane and sugar beet. Medicinal and aromatic crops- mentha, lemon grass and citronella.
Forage crops —barseem, lucerne and oat; potato, quinoa, tobacco.

Practical: Sowing methods of wheat and sugarcane; identification of weeds in rabi season crops; study
of morphological characteristics of rabi crops; study of yield contributing characters of rabi season
crops; yield and juice quality analysis of sugarcane; study of important agronomic experiments of rabi

crops at experimental farms; study of rabi forage experiments; oil extraction ofmedicinal crops; visit
to research stations of related crops.

p production and management.

BSAC406  Farm Machinery and Power 2(1+1)

Objectives:
To enable the students to understand the need of farm power, basic principles and parts of 1C engine,
different tillage. sowing, intercultural, plant protection equipment, working principles of threshers,
_harvesting of field and horticultural crops.
heory:
fatus of Farm Power in India; Sources of Farm Power, 1.C. engines, working principles of I Cengines;
mparison of two stroke and four stroke cycle engines, Study of different components of I.C. engine,
pgine terminology and solved problems; Familiariz%'ltion with different systems of L.C. engines:
aning, cooling, lubrication, fuel supply and hydraulic control system ofa tractor; Familiarization
jer transmission system : clutch; gear box, differential and final drive of a tractor; Tractor
gt analysis of tractor power and attached implement; Criteria for selection of tractor and
iplements. Familiarization with Primary and Secondary Tillage implement; Implement for
ge; implement for intercultural operations; Familiarization with sowing and planting
dibration of a seed drill and solved examples; Familiarization with Plant Protection

s of 1.C. engine. To study air cleaning and cooling system of engine;
gission, differential and final drive of a tractor:; Familiarization with
gogine: Familiarization with brake, steering, hydraulic control
FPamiliarization with operation of power tiller;lmplements
types of primary and secondary tillageimplements:
Miliarization with sced-cum-feetilizer diills thei



é <

<scedmetenng mechanism & ali i y

types of 8 smoand calibration, planters and trnas plantery Familiarization: withdifferent
ypes ol sprayers and  dusters: Familiavization  with
Familiarization with h.’u\\‘stmp
different implements

Suggested readings:

1. Jagdiswar Sah eente ol . _—
ag hay  Flements of Agricaltuml FEngincering

2. Jain, SC and CR. Rai-It A
y ¢ Ko Rai-Farm Tractor and maintenance a epair. St
. 17055, Nofsarah, et ram ¢ and repair. Standard Publishers,

Iha, 1. and A M. Michael, A.M. Princi “Agri '
' ! . v AM. Principles ol Agricultural Engineering. Vol.f. Jain brothers
16/R9%, East Park Road, Karol Bagh, New Delhi -110005 v o e,

4. Surendra Singh- Farm machinery -Principles and applications, ICAR, New Delhi

diflerent inter-cultivati i
; ‘ ) ation  equipment:
and theeshing machinery: Calculntion of power requircment for

‘as

BSACH07 Water Management

Ohjectives: 2 (1+1)

I. To study the mportant properties of soil affecting water availability to crops and water

, Sduement for optimum growth and development

2. To s}udy different methods of irrigation and water management practices of both field and
horticultural crops and drainage. ‘

l'o study the soil moisture conservation practices including management of rain water,

watershed and command areas.
Theory:

—— lmg'au.on: ficﬁumon and objectives; Importance: Function of water for plant growth, water resources
and 1rpganon c!evclopment for different crops in India; Soil plant water relationships; Available and
unqvaxlable so:l.moisture, distribution of soil moisture, water budgeting, rooting characteristics,
moisture extraction paltern, effect of moisture stress on crop growth. Methods of soil moisture
estimation, evapotranspiration and crop water requirement; effective rainfall, diflerentapproaches of
scheduling of irrigation; Methods of irrigation: surface and sub-surface, pressurizedmethods, viz.,
sprinkler and drip irrigation, their suitability, merits and limitations, fettigation, economic use of
irrigation water; Layout of different irrigation systems, Irrigation efficiency and water use efficiency,
conjunctive use of water, irrigation water quality and its management. Watermanagement of different
crops (rice, wheat, maizc, groundnut, sugarcane, mango, banana and tomato); quality of irrigation
water, irrigation management practices for different soils and crops, drip, sprinkler. Layout of
underground pipeline system, Irrigation automation, Artificial Intelligenceand climate-based irrigation

practices and its management.

Practical:
Determination of bulk density by field method; Determination of soil moisture content by

gravimetric method, tensiometer, electrical resistance block and neutron moisture meter;
Determination of field capacity by field method; Determination of permanent wilting point;
Mecasurement of irrigation water by using water measuring devices viz., flumes, weirs, notches,
' orifices: Calculation of irrigation water requirement (Problems); Determination of infiltration rate,
Demonstration of furrow method of irrigation; Demonstration of check basin and basin methodof
ers’ field and cost estimation of drip irrigation system; Demonstrationof filter
layout for different methods of irrigation,
easurement of emitter dischargerate, wetted
ation and

s

irrigation; Visit to farm i
cleaning, fertigation, injection and flushing of laterals;
Frection and operation of sprinkler irrigation system; M ent of
diameter and calculation of emitter discharge variability; Visit to irngation research centre/ st

visit 1o command arca.

Suggested Readings:

1. Rao, Y.P. and Bhaskar, S.R. lrrigation technolog
Academy, Udaipur. o ,
Dilipkumar Mujmdar, Jrrigation water management: Principles and Py
India Pvt, [.td., . .

V. Patil &Rajakumar, (. R., Water Management in Agriculture

sh serial publishing House, Delhi. ‘ . S

M. K. V. and Elias Ferereg. Advances in Tirigation z\gl‘(;l!"{ll)'» Cnbridge Unversity
\ e QALY

y. Theory and practice. Agrotech publishing

actices. Prentice Hall of

and Horteultural Crops.
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5. Michael. A M. Iirigation Theory nnd practice Vikas publishing house Pvi Ll

L

BSAC408 Problematic Soils and theiv Manngement 2(1-0-1)

Obhjectives:
I'o acquaint the students about v
soils, submerged soils, polluted soils. Reclamation o

(MPTs)
To give hands on training about estimation of various soil and water quality parame
with problem soils.

Theory:
Soil quality and health, Distribution of Waste land and problem soils in India, C

l’nfblcm soils based on properties. Reclamation an
Acid Splphme soils, Eroded and Compacted soils,
contamination, Heavy metal contamination), Mined soils (Coal mined, Oil mined),

f saline water

Riverine soils, Water logged soils, Irrigation water—quality and standards, utilization 0 :
in agriculture. Use of Remote sensing and GIS in diagnosis and management of problem soils.
Irrigation and water quality. Multipurpose tree (MPT) species, bio remediation through MPTs of soils,
land capability and classification, land suitability classification.

Practical:
Determination of pHs and EC of saturation extract of problematic soil. Determination of redox
and computation of SAR

potential in soil, Estimation of water soluble and exchangeable cations in soil

and ESP and characterization of problematic soil. Determination of Gypsum requirement of
f!lkali!sodic soil. Determination of lime requirement of acidic soil. Determination of Quality of
irrigation water (pH, EC, Ca, Mg, Na, CO3, HCO3, Cl, SAR and RSC), Determination of nitrate (NO3)
from irrigation water, Determination of dissolved oxygen and free carbon dioxide levels in water

samples.
Suggested readings:
1. Agarwal, RR., Yadav, J.S.P. and Gupta, RN. (1982). Saline Alkali soils of India,

ICAR,AGROBIOS(India).
Brady Nyle C and Ray R Well., 2014. Nature and properties of soils. Pearson Education Inc..

New Delhi.
CirsanJ.Paul.,1985,. Principles of Remote Sensing. Longman, NewY ork

Indian Society of Soil Science.,2002. Fundamentals of Soil Science. IARI, New Delhi.
Osman, Khan To whid.,2018., Management of Soil Problems. Springer publication
Srivastava,V.C.,2002. Management of Problem Soils-Principles and Practices New D

like acid soils, degraded soils, saline soils, slkali
trees

atious problem soils
f problem soils by using Multipurpose

ters associated

ategorization of

d management of Acid soils, saline, Sodic smls
soils (Pesticide

polluted soils. Contaminated
Management of

S v AW

BSAC409 Basics of Plant Breeding 3+

Objectives: . .

To acquaint with different techniques ranging from simply selecting plants with desirable

characteristics for propagation, lo more complex molecular techniques for breeding new varieties,

which are higher yielding, resistant to biotic and abiotic stresses for ensuring food security.

Theory:

Historical development, concept, nature and role of plant breeding, major achievements and future
modes of reproduction and apomixes, selt-

prospects, Genetics in relation to plant breeding,
incompatibility and male-sterility-genetic consequences, cultivar options, Plant genctic resources. its

utilization and conservation Domestication, Acclimatization and [ntroduction. Centres of origin/
diversity, Components of Genetic variation. Heritability and genetic advance. Pre-breeding and
niversal Plant Breeder’s equation. Genetic basis and hreeding methods in self-pollinated cmps: mass
pure line selection, hybridization technigues and handling of segregating population. Multiline
pt, Concepts of population genetics and [Hardy-Weinberg Law, Genetie basis and methods of

ing cross-pollinated crops, modes of selection.
odified Bar 1o Row, recugent selection schemes. Heterosts and mbreeding depression.

\ -~ -.A—?A L L ("\i,\
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development @f inbred lines and hybrids, composite and svnth vt

1 . Bl WHC varteties. Breeding methods 1
nscxua”}' PfOP:IL!a‘_Cd crops, clonal selection and hybridization e Somading
P9'¥P|°’d)' in relation to plant breeding, mutation bres
biotic and abiotic stresses Participatory plant breedis
Property Rights. Patenting. Plant Breeders

Practical:
:;:.1L£Tuc;'§ k::;dSmd) of germplasm of vanous crops, Study of floral
SS- s ' idi .

craps Canl‘;::‘:ccs (C)‘f‘:g;' [Z‘_“c“la"m and hybridization techniques in self and cross pollinated
s, s reeding on genetice structure of resultin lati g il

b g J : ‘ ¢ popuiations, Study of male sterility

d'g\»i; ﬁon{n:;i:il:;i (;l; stthr:g:mng pomx!ahons. Methods of calculating mean, range,variance, standard
im 1“0 \m;k| : Y, : signs used in .plam breeding experiments, analysisof Randomized Block

Design, out the mode of pollination in a given crop and extent of natural out-crossing.

Prediction of performance of double ¢ 1 '
. ! ross hybrids, Maintenance of breedi
collection, Screening tests for biotic and abiotic stresses. recding reconds and data

Suggested Readings:

| Wide hybridizatonand pre-breeding
ccdhing- niethods and us : ;
§ Al uses. Breeding for un 1
w. Vanety Release ification. Intehoctia
! ¥ Retease and notification. Intellectual
and Farmer's Rights .

structures of self- pollinated

I Principles o_f Planl. Bx:ceding (Ist & 2nd Edition) by RW Allard.
2 Plant Bneed_mg: Principles & Practices by JR Sharma.
3 Plé_mt Breeding- B.D. Singh. '
4 zlgn(czx}[:;;z lﬂ::dPSrgcg::;;el..s of Plant Breeding - Biotechnical and Conventional Approaches by
5 Prnciples of Plant Genetics and Breeding by George Acquaah.
-
BSAC410  Principles of Dairy Science Credit Hours: 3(2+1)

Course Objective: To provide students with a foundational understanding of milk production,
processing, and the various dairy products derived from it.
Syllabus
Theory: Concept of Dairying, Dairying in India, Dairy development in different five year plans. Dairy
production statistics. Cleaning and sanitization of dairy equipment. Dairy cooperatives, Functioning
of dairy cooperatives societies, Functioning of Anand Patten, White revolution, Objectives and
achievements of operation flood. Milk and its secretion, Transportation and milk distribution, pricing
policy of milk. platform tests, Filtration. Straining and Clarification of milk. Standardization, Milk
adulteration and its detection, Preservation and Common preservatives of milk and their detection,
Legal standards of milk. Factors affecting the quality and quantity of milk, Nutritive value of milk and
milk product. Basic principles of refrigeration and cold storage of milk and milk preduct. Adulteration
and Common adulterants of ghee, khoa and their detection. Milk and milk product packaging,

——) marketing and cost analysis. .
Practical: Sampling of milk, C.0.B. Test, M.BRR. Test, Sediment test, Problems on Standardization,
Detection of adulterants viz. water, starch, sucrose, urea, detergent and refined oil, Problems on
adulteration, Hansa Test, Detection of preservatives, Alcohol test, and Acidity of milk.

Suggested rcadings:

g:ti. S.S. algid Lawaniya, G. §. 1990-91.
| r, L. J. and Gupta, R. G. Dairy Technology and Quality

Dairying. V. K. Prakashan, Baraut (meerut).
Conirol. Rama publishing House,

umar.2004. Outlines of Dairy Technology 20" Impression. Published by Manzar Kban.

iversity Press YMCA Library Building, Jai Singh Road, New Delhi-110001.
J. and Gupta, R. G.2013. Milk, Milk Processing and Human Nutrition. Rama Publishiag

ad, Meerut. i R
H. and Sutherland, J. P. 2001. Milk and Mitk Products Fechnology, chemismy an
en Publishers, Inc.200 orchurd Ridge Drive Galthersberg, MD 20878.

House Baraut, Meerut.

. ) . 0 i - g blist ine
Chemistry and 2mmal Nutrition. Kukka Pu 15‘1_1‘013.’
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7. Chandan, RO Kivala, A and Shaby, NP 2009 Jwaey Provessing amd Ouality Assurane ¢
Willey Mackwell, A dohn Willey & Sons 1 innited Pablication

BSACHIT Benetteial Taveors and Pests of Hortiewltnral ¢ rops und §hely Mansgement 20141

Courve Ohjectiver To equip studets with knowledge and skilla fur identifying and managing
honcticial insects sl pests in horticuliuml crops, while alvo understanding the role of heneficial
insocts i sustainable pest control and crop production

Syliabus

Theory: Importance of beneficlal insects in Agriculture, Honeybee, Silkworm, Lue insects, Hioagents as

natural enemies, Various Institutes related to beneficial inyects, Apiculture: Introduction “"f’ history of

Reckoeping. Bee keeping, morphology and anatomy, bee hiology, Pollinating plants and their cycle, bee

conservation, Commercial methods of bee rearing, equipment used, seasonal management of _b':ﬂ- Bee

hives and their description, Bee pastuage, bee foraging, behaviow and communication |il|¢llll.f::- [nsect
pests and discases of honey bee and their Management. Sericulture: Related terminologies, History and
development of silkworms in India, types of silkworm, voltinism and biology of silkworm, Mulberry
cultivation, crop varicties, method of harvesting and preservation of mulberry leaves, Rearing house and
rearing appliances of mulberry silkworm, methods of disinfcction and hygicne, Silkworm rearing,
mounting, harvesting and marketing of cocoons, Pest and diseases of silkworm and their management.
Lac culture: Species of lac inscct, morphology, biology, behaviour, host plants, Lac production and its
uses, Types of lac- seed lac, button lac, shellac, and lac-products Biocontrol agents, Natural Enemies:
Introduction of bioagents, Ideal characteristics of bioagents, Successful examples of biological Control,
General classification: Important insect orders bearing predators and parasitoids used in pest control,
Identification of major parasitoids and predators commonly used in biological control of crop pests. Major
parasitoids: Trichogramma sp., Chelonus blackburni, Cotesia (Apanteles) sp., Bracon sp., Epiricania
melanoleuca, Gontozus nephantidis, Campoletis chloridae, Major predators: Chrysoperla sp., Australian
lady bird beetle- Cryptolacmus montrouzieri Weed killers: Zygogramma bicolorata, Neochetina spp. Mass
multiplication and field release techniques of some important parasitoids: T' chilonis, Chelonus
blackburni, Cotesia / Bracon, Goniozus nephantidis, Epiricania melanoleuca Mass multiplication and
field release techniques of important predators: Chrysoperla sp.. Australian lady bird beetle, Weed
predators/killers: Zygogramma bicolorata, Neochetina sp. Important species of pollinator and scuvengers
with their Importance.
Practical: Studies on honey bee colony: Bee species and casles of bees. Bee keeping appliances and
scasonal management. Bee enemies a_nd discases. Bec pasjumgc. bee foruging and communication.
Types of silkworm, voltinism and biology of mu!bcny snlkworm. Mulberry cultivation, mulberry
varieties and mcthods of harvesting of leaves. Rearing of mulberry silkworm on artificial diet / natural
mulberry ' o leaves
Studies on strains / species of lac insect, host plant and their identification. |dentification of other
important pollinators und scavengers. Mass production (?l' host insect- (.‘any‘ru (fcpl_mluniw St Muass
L multiplication of parasitoids: 'I'richng;:amnm chilonis, Chelonus blu‘rkhm'nu, Goniozus nephaniidis.

_ multiplication of predators: (,hrysoper'la_ sp. Alnd _ /\ustra.shun‘ lady hutcllc- Cryptolaemus
ouzieri Mulsant. Visit (o rescarch and training Institution/Unit of Beckeeping, Sericulture, Lac
and Bioagen! production units.
readings: o ' 4 o _ '

. 1976. Agricultural Pests of India und South East Asia, I\.uI)-n{n Publishers, Ludhiana
. and Jotwani, M.G. 1984. [nsects in Vegetables, Periodical Export Book Ageney, New

984. Inscets and Fruits. Periodical Export Book Agency, New Delhi
icultural Insect Pests of tropies and their control, Cambridge Universtiy Press

Pests and Their Management. Kalyuni Publishers, Eudhiuna
s ol crops in India Tndian Council of Apricoltural Research
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7. Ramakrishna Ayvar, IV ; ‘
e mgarieriion \ EVO96R Handbook of Feonomic Entomoelogy for South india. Government
8. Vasanthavaj David, B : "R
hesorshigd i B 2000, Blements of Feonomic Entomology. Popular Book Depot,
9 Vasanthara) David, B an
3 d Aanathakrishnan, T. ene led [ y Ta
. MOrew 10l Publirmiing Mo, Now | \:lhl‘“' 1N, 2006. Generl and Applied Entomology Tata
‘: . S L ' . B
padhyayva K.P. and Kusum Dwivedi. 1996, A Text Book of Plant Nematology. Aman Publishing

House, Meerut.

gSA(‘dl'!(: Practical Crop Production-One (1) credit from practical of the course is allotted for
) ractica rop Production of selected rabi crops covered under this course.
Readings:
L. b U“@T!Ian._k. Balasubramanian and V. Swaminathan. Recent Strategies on Crop Production.
Kalyani Publishers, New Delhi.

2. Chidda Singh.1997. Modern techniques of raising field crops.
Pvt. Lad., New Delhi.
Rajendra Prasad. Textbook of Field Crops Production - Commercial

—— Publication.
Rajendra Prasad. Textbook of Field Crops Production - Foodgrain Crops. Volume [ ICAR

Publication.

S.R. Reddy. 2009. Agronomy of Field Crops. Kalyani Publishers, New Delhi.

S.S. Singh. 2005. Crop Management. Kalyani Publishers, New Delhi.

Rajendra Prasad. 2002. Text Book of Field Crops Production, [CAR, New Delhi.

Reddy, S-R. 2004. Agronomy of Field crops, Kalyani Publishers, Ludhiana.
Subhash Chandra Bose, M. and Balakrishnan, V. 2001. Forage Production South Asian

Publishers, New Delhi.
10. UAS. Bangalore. 2011. Pac

Fo%ee @O P

Oxford and IBH Publishing Co.

Crops. Volume Il ICAR

)
s

o

0 0L

kage of Practice. UAS, Bengaluru.
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BSAC501  Agricultural Marketing and Trade . 32+

Objectives:
| To understand the fundamentals of agricultural marketing and trade

2 Toanalyze the factors influencing supply and demand in agricultural markets
3 Toexplore different marketing channels and strategics in agriculture
4 To examine the role of government policies and regulations in agricultural markets

Theory:
Agricultural Marketing: Concepts and definitions of market, marketing, agricultural marketing, market
structure, markeling mix and market scgmentation, classification and characteristics of ag‘_"cul“"“‘
markets; Demand, supply and producer’s surplus of agricommoditics: nature and determinants of
demand and supply of farm products, producer’s surplus- meaning and its types, marketable and
marketed surplus, factors affecting marketable surplusof agri-commodities;
Marketing process and functions: Marketing process concentration,
equalization; exchange functions — buying and selling; physical functions — storage, wansport and
processing; facilitating functions — packaging, branding, grading, quality control and llabclhng
(Agmark); Market functionaries and marketing channels: Types and importance of agencies involved

dispersion and

d pricc spread:
sts, margins

in agricultural marketing; meaning and definition of marketing channel; number of channel levels;
W\A

marketing channels for different farm products; Integration, efficiency, costs an
Meaning, definition and types of market integration; marketing efficiency; marketing co
and price spread; factors affectingcost of marketing; reasons for higher marketing costs of farm
f:oxpmodities: ways of reducing marketing costs; Role of Govt. in agricultural marketing: Public sector
institutions- CWC, SWC, FCI, CACP and DMI — their objectives and functions; cooperative marketing
in India; Risk in marketing: Types of risk in marketing; speculation and hedging; an overview of
futures trading; Agricultural prices and policy: Meaning and functions of price; administered prices;
need for innovations in agricultural price policy; Trade: Concept of International Trade and its need,
theories of absolute and comparative advantage. Present status and prospects of internationaltrade
in agri-commodities; WTO; Agreement on Agriculture (AoA) and its implications on Indian
agriculture; IPR; Role of government in agricultural marketing; Role of APMC and its relevance in
the present-day context. Pricing and promotion strategies: pricing considerations and approaches-
cost based and competition- bas e d pricing; market promotion — advertising, personal selling sales
promotion and publicity — meaning, merits and demerits;
Practical:
Plotting and study of demand and supply curves and calculation of elasticities; Study of relationship
between market arrivals and prices of some sclected commodities; Computationof marketable and
marketed surplus of important commodities; Study of price behaviour over time for some selected
commodities; Construction of index numbers; Visit to a local market to study various marketin
functions performed by different agencies, identification of marketing channels for selecteg
commodity, collection of data regarding marketing costs, margins and price spread and presentation
of report in the class; Visit to market institutions -NAFED, SWC, CWC, cooperative mark efiini
society, etc. to study their organization and functioning. Application of principles of compantiv&i
vantage of international trade. arve
csted readings:
1 Acharya, $.S. and Agarwal, N.L. 2006. Agricultural Marketing in India, Oxford and IBH
Publishing Co. Pvt. Ltd., New Delhi. :
Chinna, $.S. 2005. Agricultural Economies and Indian Agriculture. Kalvani Pub, N Delhi
Dominic Salvatore, Micro Economic Theory
ohls Richard, L. and Uhl Josheph, N. 2002. Marketing of Agricultural Products, Prentice-Hall
India Private Ltd., New Delhi. l
er and Armstrong, 2005, Principles of Marketing, Pearson Prentice-Hall.
i, R. K. and Joginder Singh. 2006. Agricultural Economics. Kalyani Publishers, Delhi
ia, C.B., Joshi, R.L. and Mulla. N.1. 2003. Principles ~"F‘*;D)E\C‘i‘~'“ of Marketing in [ndia
RS - N
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Kitab Mahal. New Delhi.

8 Pandey Mukesh and Tewari, Decpali. 2004 Rural and Agricultur
Book Distributing Co. I td, New Delhi.

9  Sharma, R. 2005, Export Management. [axmi Narain Aparwal, Agra,

al Marketing, International

BSACS502  Introduction to Agro-meteorology
Objectives:
To introduce the students 1o the concept of weather
occurring in relation to plant and atmosphere
To impart the theoretical and practical knowledge of instruments/equipment used formeasurement
of different weather variables in an agrometeorological observatory
'}—'(}); study the meteorological aspects of climate change in agriculture and allied activities

eory:
Meaning and scope of agricultural meteorology; Earth atmosphere: its composition, extent and
structure; Atmospheric weather variables; Atmospheric pressure, its variation with height; Wind, types
of wind, daily and seasonal variation of wind speed, cyclone, anticyclone, land breeze and sea
breeze; Nature and properties of solar radiation, solar constant, depletion of solar radiation, short
wave, long wave and thermal radiation, net radiation, albedo;Atmospheric temperature, temperature
inversion, lapse rate, daily and seasonal variations of temperature, vertical profile of temperature,
Application of Thermal time concept and Crop/Pest weather calendar; Energy balance of earth;
Atmospheric humidity, concept of saturation, vapour pressure, process of condensation, formation
of dew, fog, mist, frost, cloud; Precipitation, process of precipitation, types of precipitation such
as rain, snow, sleet, and hail, cloud formation and classification; Artificial rainmaking. Monsoon-
mechanism and importance in Indian agriculture; Weather hazards - drought, floods, frost, tropical
cyclones and extreme weather conditions such as heat-wave and cold-wave; Agriculture and weather
relations; Modifications of crop microclimate, climatic normal for crop and livestock production.
Weather forecasting- types of weather forecast and their uses. Climate change, climatic variability,
global warming, causes of climate change and its impact on regional and national agriculture.
Practical:
Visit of Agrometeorological Observatory, site selection of observatory, exposure of instruments and
weather data recording, Measurement of total, shortwave and long wave radiation, and its estimation
using Planck’s intensity law, Measurement of albedo and sunshine duration, computation of Radiation
Intensity using BSS; Measurement ol maximum and minimum air temperatures, its tabulation, trend
and variation analysis, Measurcment of soil temperaturc and computation of soil heat flux,
Determination of vapor pressure and relative humidity, Determination of dew point temperature,
Measurement of atmospheric pressure and analysis of atmospheric conditions, Mcasurement of wind
speed and wind direction, preparationof windrose, Measurement, tabu}uhou und~ analysnjs ‘ot rain,
Measuement of open pan evaporation and evapotranspiration, Computation of PET and AET, Use of
synoptic charts, weather reports, weather forecasting-types and methods, crop weather calendar.
Suggested Readings:
I Agricultural Meteorology by G.S.L.ILV. Prasado Rao . B
2 Fundamentals of Agrometeorology and Climate Change by G. S. Mahiand I*. K. Kingra
Introduction to Agrometeorology and Climate Change by Alok Kumar Patra
Introduction to Agrometeorology by H. S. Mavi o
Text Bouk of Agricultural Meteorology by M. C.Varshneya and .15 Pillai

2(1+1)

and climate and underlying physicalprocesses
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BSACS03 Fundamentals of Crop Physinlogy M2 .

Objectives: o mineral
' . ‘ . ) . ata Jations, mMNeEr:

{ l'o explain about the basic physiological process of plant viz, plant cell and water relati t

, nutrition, carbon metabolism, reproductive physiology and plant growth and developme

ationship of

: Theory:
| roles of

Definitions of plant physiology and crop physiology; Importance of crop physiology; Rc“ _
crop physiotogy with other branches of crop science; Diffusion and osmosis; P‘hy510|08"f‘h‘ tion
water to erop plants; Definition of water potential and components of water potential; Water absor ’?0“_
by plants: Concept of actlve and passive absorption: Water loss by plants: I'ypes of water fc'i‘Wi
transpuration, stomatal physiology and guttation; Water use efficiency: Essential and beﬂc tlcr;a
clements: Passive and active transport of mincral element; Functionsof essential elt.:mcnla.. Qr 1 g
‘ ofessentiality of nutrients; Correction measures for nutrient deficiency symptoms: F Of-la.r nutrition avmcl
; root feeding -~ significance; Acroponics Imbibition; Field capacity, permanent wilting point 3"d
. Aailable soil moisture; Apoplast, symplast and transmembrane, Ascent of sap — theorics an(.i j
mechanism; Soil-plant-atmospheric continuum. Significance of transpiration. Stomatal opening an
closing mechanisms. Definition of Cavitation and embolism. Antitranspirants - types and _exampl_es-
Hydroponics and sand culture. Overviewof plant cell - organelle and their functions. Brief outlnm;.
oI Photosynthetic apparatus, pigment system, quantum requirement and quantum yi?ld: Slructur_e‘o
chloropiast. Examples of different photosynthetic pigments (chlorophyll, carotenoids, phycobilins (4~
ete.), Difference between chlorophyll a and chlorophyll b, Structure of chlorophyll a and chlorophyli
b. Short discussion on quantum requirement and quantum yield, Red drop and Emerson enhancement
effect, Pigment system I and II.
i Introduction to light reaction of photosynthesis, Light absorption by photosynthetic pigments and
transfer of energy. Source of O during photosynthesis: Hill reaction; Brief introduction to cyclic and
i non-cyclic photo-phosphorylation: production of assimilatory powers; Introduction to C;. Cs and
‘“ CAM pathways: Calvin Cycle, Hatch and Slack Cycle,CAM Cycle; Significance of these pathways
| (concept of photorespiration, absence of photorespiration in Cs plant: Productivity of Ci plant,
| CAM: an adaptive mechanism); Factors affecting photosynthesis (light. temperature, CO,. O
! etc.). Qutline of the process of respiration: Definition and importance, Glycolysis, Kreb Cycle
and ETC, Factors affecting respiration (O3, temperature, CO, etc.). Terminologies / Definitions:
Growth, Development and Differentiation. Measurement of plant growth ((resh weight, dry weight,
linear dimension, area etc.). Introduction to CGR, RGR, NAR etc. Photoperiodism: Photoperiodic

i Classification of plants: Short Day Plant, Long Day Plant, Day Neutral plantetc. Introduction to )
' Photoperiodic induction site of photo-inductive perception, Role of Phytochrome Introduction to
Vemalization (What is vernalization, devernalization etc.), Meaning, classification (seasonal.
sequential  etc), relation  with  abscission.  Physiological and biochemical changes during %

senescence, Abscission and its significance, Concept of stay green, Hormonal regulation of
senescence. Terminologies / Definitions: Plant hormone.Plant growth regulators ( PGR), Plant growth
inhibitor. Recognized classes of PGR (Auxins, Gibberellins, Cytokinins. Ethylene and Abscisic acid)
and their major physiological roles, Agricultural uses of PGRs (IBA, NAA, 2,4 -D, GAs, Kinetin
eic).

Practical:
Study on structure and distribution of stomata; Demonstration of imbibition, osmasis plasmolvsis

imation of water potential, relative water content; Tissue test for mineral nuttients,identification of
nt deficiency and toxicity symptoms in plant; ldentification of nutrients by hydroponics:
Uon of photosynthetic pigments, rate of photosynthesis, respiration and lmnspit:uim\, Pl'\ll‘ll’
L analysis; Study  on senescence and  abscission,  houuonal tegulation of sehescenee
jon of the effects of different PGRs on plants, Eeal anatomy ol Gy and Cy plants. ‘

ings:
Fiercises in Plam IPh siology by Robert Devlin, Francis T Witham and David F.
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Fundamentals of Plant Phy siology by Dincoln Tazo b duacdo Zerger, Tan Max Malle and Angig
., A
Nurphy _ .
3Pt Physiodogy by Robernt M Devhn and Francts T Witham .
Plant Phvsiology by Lincoln Faiz and Fduardo Zeiger
S Plant phystology by Frank 13, Salisbury and Cleon W, Ross

BSACS4 Pest management in crops and stored grains M2tl)
Objectives:

Diagnosis and management of major insect and non- insect pests of crops in field and storage
Theory:

General description on nature and type of damage by different arthropod pests; Scientific name, order,
tamily, host range. distribution, biology and bionomics; Nature of damage and management of major
nsect pests of various ficld crops, vegetable crops, fruit crops. plantation crops. ornamental crops.
spices and condiments. Structural entomology and important household pests, their nature of damage
and management, Factors affecting loss of stored grains. Insect pests, mites, rodents. birds and
microorganisms associated with stored grains and their management. Storage structures and methods
of grain storage and fundamental principles of stored grains management. Management of non
insect pest of mites, snails and slugs, Concept of IPM, Practices, scope and limitations of IPM.
Classification of insecticides, toxicity of insccticides and formulations of insecticides, Biorational
pesticides including insect repellents, antifeedants, Use of drones and Al in pest management.
e Practical:
Field visit, identification of major insect pests and their damage svmptoms. Collection and
preservation of major insect pests; collection of damage samples, their identification and herbarium
preparation. Methods of monitoring of pest incidence in situ. Management strategies of insect pests
of different crops. Study on structural entomology and household pests. Storage structures and
methods of grain storage. Spraying techniques for selected field and horticultural crops. Vertebrate
pest management, Mass multiplication of NPV and entomopathogenic nematodes.

Suggested readings:

I A Textbook of Insect Pest and Disease Management, 2021. Somnath Sen, and Mohd. Sameer.
S. Kataria & Sons publish.

2 Agricultural Pests of India and South cast Asia, A.S. Athwal, Kalyani Publishers.

3 A Textbook of Applied Entomology, K.P. Srivastava and G. S. Dhaliwal, Kalyani Publish.

4  Esscntials of Pest Management: Key Information on Pest Identification and its Management,
2022. Prakash Rambhat Thalyva and Ravi Chandra ‘

5 Integrated pest Management Concept and Approaches- G.S. Dhaliwal and Ramesh Arora

6  Pest Management: Methods, Applications and Challenges, Tarique Hassan Askary, Agriculture,

‘ Awiculture Issucs and policics, Books, Nova, Pest Control, Scicnce und Technology 2022

BSACS05  Discases of Field and Horticultural Crops and their Management3 (2-+1)

Objectives:

To study the symptoms produced on the host

To study the etiology of the discases

To know about the discase cycle of the pathogens during pathogenesis

1o study the epidemiological factors responsible for discase development

To study the management techniques for curbing the mujor discases of field and horticulural
crops

Theory:

Sytiptoms, cliology, disease cycle, epidemiology and management ot major discases ol the tollowing
ficld and horticulural crops: Ficld crops- Rice (blast, brown spot, sheath blight, tilse smwut, bacterial
leaf blight, bacterial leaf streak, tungro, khaira); Wheat (rusts, loose smat, Karnal bunt): NMaize (handed
leal and sheath blight, southern and northern blight, downy mildew);Sorghum (smuts, grain mold.

ihracnose); Bajra (downy mildew, ergot) and  Finger millet (blast, I\;g spot); Groundnut (early and

) % AnyScanner
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r'l
i
‘ late leaf spots, rust, wilt); Soybean (rhjzoctonia blight, bacterial spot, sced and seedling rot,
| Grams (Ascochyta blight, wilt, grey mold); Pea (downy mildew, powdery mildew, rust); Black gram
and Green gram (web blight, Cercosporaleaf spot, anthracnose, yellow mosaic); Sugarcane (red rot.
smut, grassy shoot, ratoon stunting, PokahBoeng); Mustard (Alternaria blight, white rust, downy
mildew, sclerotinia stem rot) and Sunflower (sclerotinia stem rot, Alternaria blight): C‘otlon
(anthracnose, vascular wilts, black arm). Horticultural crops: Citrus (canker, ngTmOSiS)_ and Guava
(wilt, anthracnose); Banana (sigatoka, Panama wilt, bacterial wilt, bunchy top); Papaya (foot rot, leaf
curl, mosaic) and Pomegranate (bacterial blight); Apple (scab, powdery mildew, fire blight, crown
gall) and Peach (leaf curl); Grapevine (downy mildew, powdery mildew, anthracnose) anc%
Strawberry (leaf spot); Coconut (bud rot, Ganoderma wilt), Tea (blister blight) and Coffee (rust);
Mango (anthracnose, malformation, bacterial blight, powdery mildew); Potato (early and late
| blight, black seurf; leaf roll, mosaic) and Tomato (damping off, wilt, early and late blight, leaf curl,
:f mosaic); Brinjal (phomopsis blight and fruit rot, sclerotinia blight) and Chilli (anthracnose and
’ fruit rot, wilt, leaf curl); Cucurbits (powdery and downy mildew, wilts) and Cruciferous vegetables
(Alternaria leaf spot, black rot, cauliflower mosaic); Beans (anthracnose, bacterial blight) and Okra
(vellow vein mosaic); Ginger (soft rot), Turmeric (leaf Spot) and Coriander(stem gall); Rose
(dieback, powdery mildew, black leaf spot) and Marigold (botrytis blight, leat spots).

mosaic);

Practical:

To study the symptoms of different diseascs of field and horticultural crops: Blast and bro_wn

spot of rice, sheath blight and bacterial leaf blight of rice, downy mildew and powdery of cucurbits,

rhizoctonia and Cercospora leaf spot of green gram / black gram, Alternaria blight and dqugny

} mildew of mustard, early blight of late blight of potato and tomato, Phomopsis blight of b""J_a]’
powdery mildew and rust of pea, stem gall of coriander, anthracnose and fruit rot of chilli, taphrina

leaf spot of turmeric, red rot of sugarcane, acquaintance with fungicides, antibiotics and biopesticides

and their use in management of diseases of horticultural crops. Identification and histopathological

studies of selected diseases of field and horticultural crops covered in theory.

Field visit for the diagnosis of field problems, Collection and preservation of plant diseased specimens

for herbarium.
Suggested:

—————

——————

|
F
|

1. Integrated Plant Disease Management By R.C. Sharma

2. Plant Diseases By R.S. Singh

3. Plant Disease Management: Principles and Practices By Hriday Chaube

4. Plant Pathology By G.N. Agrios
BSAC506  Crop Improvement (kharif crops) -1 2(1+1)
Objectives:

To provide knowledge about Self-pollinated and cross pollinated Kharif crops
To learn about origin and distribution of Kharif crops

To design breeding objectives of major kharif crops

To impart information on different crop varictics for Kharif season

BN

heory: _
es of origin, distribution of species, wild relatives in difterent cereals; pulses; oilseeds: fibres:

and cash crops; vegetable and other horticultural crops of kharif scason; Plant genetice
its utilization and conscrvation, study of genetics of qualitative and quantitative characters:
epts of breeding self-pollinated, cross-pollinated and vegetatively propagated cmps.‘
g objectives and procedures including conventional and modern innovatjve approaches
Bafhybrids and varieties [or yicld, adaptability, stability, abiotic and biotic i
ical, chemical, putritional); Hybrid sced production technology in maize,
d pigcopea cte. [deotype concept, climate resilient crop varieties for

~~
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4
Practical: ‘ .
Botany of crops, Floral biology. cnasculation and hybridizetiun “echn jues n diflerent crop
species, viz. rice. jute, maize, sorghum, peari willet, ragi. piye pea, vrdhean m ngbean. vy N
groundnut, sesame. castor, cotlon, cowpea. tabacco, brninjal. ok 3 and cucurhitaces o
Maintenance breeding of ditferent ki If crops. Handhing of germplasm snd « CAT 4G o, Zior
by ditferent methods hike pedigree, bulk and single seed decent nietid- »Study of feld technigues for

seed production and hybnd sced production in kharif crops; Vstimation of bterosts, intreeding
depression and heritability; Lavout of field experiments; Study of quality Characters, donor parents (or
different characters; Visit to seed production plots; Visit to AICRP breedi- g plots of different crops,
Suggested Readings:

Breading field crops -1 by VL. Chopra

Genetic improvement uf field vtops by C.B. Singli and D. Khare

Genetics and Breeding of Puise crops by D.P. Singh

Vegetable breeding - Principles and Practices by Heri Har Ram

Breeding field crops by D.A. Sleper and J.M. Poehlman

Plant Breeding —theory and practice by S.K. Gupta

Breeding Asian field crops by J.M. Poehlman and D.N. Barthakur

Practical manuals on Crop Improvement I (Kharif crops) by Rajendra Kumar Yzdav

L.'..-I'J:—-
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BSACS07 Weed Management

el Objectives:

1. Toteach students about principles of weed science
2. To impart practical knowledge of weed management in field and horticultural crops

2(1+1)

Theory

Introduction to weeds, characteristics of weeds, their harmful and beneficial effects on ecosystem.
Classification, reproduction and dissemination of weeds, crop-weed completion, factors of
competition, factors affecting growth and development. Studies on weed seed bank. weed shifts.
Concepts of weed management: physical, cultural, chemical and biological; principles and methods.
integrated weed management. Implements for weed control, roboticweed control, weed management
in organic/ natural farming. Herbicide classification and properties of important herbicides. concept
of adjuvants, surfactants, herbicide formulation and their use, Nano herbicides, precision weed
management; Mode of action of herbicides and selectivity phenomenon. Concept of herbicide
mixture and - utility in agriculture, Herbicide compatibility with agro—chemicals and their
application, Herbicide resistance and its management. Weed management in different field and
horticultural crops; aquatic weed management, weed management in cropping svstems.
Practical:
- Techniques of weed preservation, weed identification and losses caused by weeds. Biclogy of
' important weeds. Study weeds in different situations, Study of herbicide formulations and mixture of
herbicide. Study methods of herbicide application, Herbicide application equipment- their parts, use,
maintenance and calibration. Weed control implements, Calculation of herbicide doses and
requirement, weed control efficiency and weed index, Phytotoxicity of herbicides, Weed
management in fallow lands, Management of problem and parasitic weeds.
Suggested Readings:

1. Crafts, A.S. and Robbins, W.W. 1973. Weed Control. Tata McGraw-Hill Publishing Co. Ltd .
New Delhi.

2. Gupta, O.P. 1984, Scientific Weed Management. Today and Tomerrow Printers and Publishers.
New Delhi,

3. Gupta, O.P. 2015. Modern Weed Management. Agro Bios (India). Jodhpur.

- Naidy, V.S.GR. Handbook of Weed Identification. Dircctorate of Weed Research, Jabaipur.

Rajagopal, A, Aravindan, R, and Shanmugavelu, K.G. 2015. Weed manzgement of Homicultwral

Crops. Agrobios (India), Jodhpur,

fmamoorthy, K. and Subbian, P. Predominait Weed flora an hill —ccosystems. Agrobios

4), Judhpur, £ Nty
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. 7 Rao, VS 2000 Principles of Weed Scrence Oxford & TRH Publishing Co . New Delhi ‘
. R Subwamanian, S Mohammsod Al A and Jasalmar, R 1991 Al Apout Wead Control. Kalyani

Pohlrshers: | ndhisnn ‘ .
Tadulingsm ¢ and Venhamaraysna. 1) 1935 A Hamdhook of Some South lndian Weeds

Oirveomirmen Prcee. NMadeas
10 Thabver, C 1977 Werd Sevomce Metropeditan Dok Co 't | ), New Delhi

REACSHE  Ormamental Craps, MAPs and Landseaping AL

Ohjectives:

I Toedoostc in detsil about origin, area, climate, soil, improved varieties production technology
of Nowers and MAPs

2 Toedocate about concept, designing principles and components of ladscaping

v Toeducate sbout the physiclogical disorders of commercial flowers

& Toeduoste abowut the post-harvest management and value addition in flower crops and MAP
Production echnology of ashwagandha, costus, isabgol and geranium; Production technology of mint.
sloe and ocimum, Coleus, Glory lily, Periwinkle etc.: Production technology of plants like lemongrass,
citronella, vetiver and palmarosa etc., Importance and scope of ornamentalcrops; Importance and
scope of medicinal and aromatic plants and landscaping: Principles of landscaping: Landscape uses
of trees, shrubs and climbers, Production technology of importantcut flowers like rose, gerbera
and orchids; Production technology of gladiolus, tuberose andlilium; Production technology of
chrysanthemum and carnation; Package of practices for loose flowers like marigold and jasmine under —-—
apen conditions, Brief concept of Home landscaping, Carpet bedding, Topiary, Bonsai, Lawn, flower
arangement, Herbaceous Border, Hedge, Fdge etc ; Processing and value addition imp ormamental
crops, Processing and value addition of MAPsproduce.

Practical:
Identification MAPs and Omamental plants (trees, shrubs, climbers, seasonal flower and house

plants) Propagation of MAP, Bed preparation and planting of MAP; Nursery bed preparation
and sowing of seasonal flower sceds; Propagation of omamental plantsby terminal/herbaceous
cuttings; Propagation of Anthurium and orchids; Propagation of bougainvillea; Planting of gerbera
suckers, Gladiolus corms; Establishment and maintenance of lawn; Preparation of flower preservatives
and their use in extending the vase life of cut flowers; Training and pruning of omamental plants and

raising of hedge and edge; Planning and layout of garden.

Suggested readings:
1. Floriculture in India by G.S. Randhawa and Mukopadhyay
2. Introduction to spices, plantation crops, medicinal and aromatic plants by N. Kumar, Abdul
Khadder, P. Rangaswamy, |. ln.llappa.m . ’ F
3. Textbook of floricuiture and landscaping by Anil K. Singh and Anjana Sisodia
4. Comunercial flowers (Vol | and 2) by TK. Bose.
BSACS09 Introductory Agro forestry 2(1+1)
Objectives:
1. To study Agro forestry as an altemnate system of land use
2. To study different types of Agro forestry for soil and waltcr conservation.
3. To study the characteristics of Agro forestry in terms its potential for soil imoisture conservation
practices
. : Definition and scope of Agroforestry system, Type of Agroforestey system, potential
restry in India, Prevailing agroforestry system in India; MPTS- definition, role of MPIS in
system, its selection for different agroforestry system, MPUS of India, Ecological aspects

Uy systemn, Wee -crop interaction  competition, nutrient reeycling: Traditional

a viable choice to c%nc Agro biodiversity of India ;\{:npflgs'rrlclll of Agro- forestry
A
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Practical:

KentiBominon ol ingy SPRUIes i agro-lorestry, Study of tree growth e
omvinnmental  paramciers .ﬂ’ﬁ-tting AF System, Plant Propazation methods, Pre. .
trealmoomt.  Preparaton of nuscety bed evercise, praciicing  propagation fechnigue < '
Vloreatation methad, pract:cal traming, pruning, coppicing, poitarding ete. Planfing .

Jesigns for plantation, natur and anificial regeneration, Design and diagnostic srvey of ag-n.
forestn svstem, Uvaluation of agro-forestry system in different agro climatic zones. Exposure Voo,
pevaiing agroforestry sy stems of the state and related important institutions, Virtual visit of
sgoforean models developed by ICAR-IGFRI, ICFRE.

Burctent . Stady off

: troduction to Agroforestry, Kluar Academic Publisher
I ChundawatD. S and S K. Gautham. 2017. Texthook of Agroforestry. Oxford & IBH Publishing,
— (JSBN: 9788120408326

Parthiban, K. T. N. Krishnakumar and M. K

Py, bt
o

a2

~her Jodhpur 350p

4 DivyaM.P and K. T. Parthiban. 2005. A Textbook oa Social Forestry and Agroforestry . Satish
Serial Publishing, New Delhi (ISBN: 938493895)

arthick. 2018. Introduction to Farestry, Scientific

BSACS10  Dairy Processing and Safety Issues

Course Objective: To cquip students with Knowledge and skills in datiry product processing, quality
management, and food safety regulations. _

Syllabus

Theory: Definition of milk, Constituents of milk and their fu;
Protein, Vitamins and Minerals, Detaited composition of nulk

3(2+1)

wtions: Water, Carbohvdrate, Far,

and colostrum. Physico-chemical
properties of milk, Different types of milk and milk products. Pasteurization, Serthaation,

Bacwotagaton, Upenzation, Stassanization, U H.1. pasteunzauon, Vicration, Homogenization and
Neutralization of milk, Cream, Cooling and chilling of mifk Masutacturing and composition of

common dairy product viz. Cream, Butter, Ghee, Dahi, Yoghan, Shekhand & Jce-cream acconding to

FSSAUPF A/RIS Manufacturing and composition of Khog, b apotated millk, condensed milk, WMP

SMF . Paneer, Cheese, Chhena, Cheddar cheese and Mozrarelly chicese (Pizza heese, acconding to
ESSAVPFA/BIS. Food Safety- Definition, Importance, Scope, Hazasds wnd JET
fanagement, Cleaning, Sanitation, und Hygiene M
Concept and need ., Yualily camponent
Weler testy.

Practicul:

Demostraction of Cream e
Khoa, Py

Fowd s iely
atigement i Daby, HACCP 150 Senes LONL

of TOM, ESSAL AGMARK FEA BIS, WHO W 1o 1y

AN 1

paration, Prey
neer, Cream, Ghee, shinkhand, W
AM, Preparation of Plants tor iuplene
sulation of f¢e cream nux, CQA
nees:
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L. Singh, V. Principles of Dairy Chemistry, V. K. Prakashan, Baraut, Meerut.
2. Jennces, ). and Patton, S, 1959, Principles of Dairy Chemistry. Published by New York; John

Willey & Sons, Inc.i London: Chapman and Hall Itd.

I Foy, P. F.; Uniacke-lowe, T.; Mc Sweency, . L. H. and O’Mahony, J. A.2015. Dary Chemisiry
and Biochemistry. Springer International Publishing Switzerland.

4. Ward, J. D. and Ward, L. T. 2007. Principles of Food Science and Nutrition. Published by

Goodheart-Wilcox Company.
S. Vijayalaksi, D.; Ravindra, U. and Shamshad Begum, S. 2019. Principles of Food Science and

Nurition. Published by International Books and Periodical Supply Service.

6. Fellow, P. J. Food Processing Technology. 4" Edition. Elsevier Science and Technology. Oy
7. De Sukumar.2004. Outlines of Dairy Technology 20" Impression. Published by Manzar Khan,

Oxford University Press YMCA Library Building, Jai Singh Road, New Delhi-110001. _

8. FSSAI Mannual. 2011. Milk and Milk Products Composition.

9. World Bank Group. 2020. Food Safety Handbook. Published by World Bank group 1818 H Streat

N. W. Washington.

10. Mathur, P. 2018. Food Safety and Quality Control. Published by Orient Black Swan.

I1. Jayakumar, V. and Raju, R. Total Quality Management, Lakshmi Publication Chennai.

12. The BC Cook Articulation Committee 2015. Food Safety, Sanitation and Personal Hygiene.

Published by BC campus Victoria, B. C.
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, Semester VI
!i\‘ACOOI Fundameutals of A
Objectives:

|

gricnltural Wotee baology W2+t

To famuliarize the stinbents with the fundan

rendal pring iple
de velopments in iote

A _ 8 of biotechnology,
Wvobagy and its potential applicatinng

VOTious
Theory:

Intnn!un*!tcm o Plant Tissve Culture and Genetic Ungineering: History, Cellular 1ot potency and
cytodifferentiation,  Callus culture,  Single-cell/suspension  culture and  their applications
Organagenesis and somatic embryogenesis, Somaclonal variation and 1ty use incrop umpn,ymmf

Fmbnyo rescue technique and its significance in hybrid development; Invitro fertifization, oveie
n hybrid development; Protoplast isolation, culture and regenerstion:

culture and its significance
Somatic hybnidization (somatic hybrids and cybrids) and its application in crop improvement: Anther
id production, Development of disease-free (virus

and pollen culture for haploi

ar Biology: DNA structure, structure and function,

» types and function; Structure of prokaryotic and eukaryotic
DNA replication, transcription, genetic codes-translation and protein
— synthesis; Lac Operon concept - Nucleic acid hybridization;, Polymerase chain reaction- DNA
sequencing ~ Sanger method; PCR and its applications. :
Introduction to recombinant DNA technology: DNA modifying enzymes and vectors; plant genetic
transformation - physical (Gene gun method), chemical (PEG mediated) and Agrobacterium-mediated
gene transfer methods, Transgenic and its importance in cropimprovement with successful stories;
biosafety. Introducti

on to various molecular markers: RFLP, RAPD, SSR, SNP etc.; Marker-assisted
breeding in crop improvement

Practical: :

Introduction to Plant Tissue Culture Laboratory; Good Laboratory Practices: Media Preparation and
sterilization; Glassware sterilization; Micropropagation; Callus induction and culture; Anther culture;
Apical meristem culture; Preparation of synthetic seeds; Isolation of plasmidDNA: Quantification of
DNA; Agarose Gel Electrophoresis and visualization of plasmid DNA; Restriction digestion of

plasmid DNA and agarose gel electrophoresis; Isolation of Plant genomic DNA; PCR amplification of
DNA; Gel electrophoresis of amplified DNA; Visit (o tissue culture units/biotech labs,

Bhojwani S'S. 1983. Plant Tissue Culture: Theory and Practice. Llsevier.

l 1 ’ - . .
2. Singh BD. 2007. Biotechnology: Expanding [ loriozon. Kalyani '
3. Christou P and Klee H. 2004. Handbook of Plant Biotechnology. John Wiley & Sons.
4. Lewin B. 2008. Gene | X. Peterson Publications/ Panima. W.H. Freeman & Co.
S. Pritnrose SB. 2001. Molecular Biotechnology. Panima.
BSACG602 Course Title: Basic and Applied Agricultural Statistics 3(2+1)
Objectives:

To provide an idea on statistical concepts of both descriptive and inference Statisticswhich will be vselul
1o do statistical analysis

- . g of seales vlineasurements
uction 1o Statistics and its Applications in Agriculture. Types of D.ll.!l .\-.llL: ) n.:lu.';‘mh n;
. . . oMt : MTLAIA viehic
Data - Sumimarization of Data. Classification of Data Frequency D_nm ;“ o d(tormuda ton
i 4 vyl tiulda |
iication. Delinition of (Jl()ll{wnd inungml Diata. Detinition of € lass aten
- ‘A

?cm AnyScanne!
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determining the N P ;
I":(E;z:l‘::l\l"}f)li:;ri'l'::l‘li(:\'nu '!“):j-‘ ‘“jlt‘l\n.l)‘. \\:nlth of (_‘l, Class’Limus (Boundaries). Mid Points. Types ol
divided and Percentage Bl.';‘:‘ll‘;?*\m:.‘,"w-l IIY'“-CI;!“'""' of l.)ulu Bar Diagrams — Simple, Mulli.pim Sub-
Frequency Polygon aind “!!i\'c.\‘,. grams. Pie-dagran. Graphical Presentation of Data  Histogram,
::::i::’:\\ k‘\l:"\\::::“:.l‘l;;\d:nn; I{?q.uixiws)lhr an lel Mc.:wlllc of Central Tendency. Different ypes of
Grouped and Uingrou \m:.ll)‘ ‘ )c«hn“m"il toperties, Merits, Demerits and Uses. A.M. (-““’"“f?"’“’ or
o Aiainty Mc-nlm i ‘;,ll-_l. Nq.)-(lcvmlmn Method. Weighted Mcan. I)cl'miliunnf(icorpclnc Mgun
Besiscisail D Rai: e ationship .bclwc_cn AM., GM. and H.M. Median- Definition, Merits,
Jements and Uses. Graphical Location of Median, Mode- Definition, Merits, Demerits and Uses.
Graphical Location of Mode. Relationship between Mean, Median and Mode.

Measures of l)_IS|xrs§0n. Characteristics for an ldcal Measure of [)ispers;i.on. Different Types of
Mea_surcs of Dispersions. Definition of Range, Interquartile Range Quar-tile Deviation and Mean
Deviation. Standard Deviation- Definition, Propertics. S.D. and Variance for Grouped and
L-ng_ropped Data. Variance of Combined Series. Co-efficients of Dispersions. Co-efficient of
Vaniation. ) '

Measures of Skewness and Kurtosis. Definition of Symmetrical Distribution. Definition of Skewness,
Measures of Skewness. Definition of Kurtosis. Mcasure of Kuitosis. Relationship between Mean, Median
and Mode for Symmetrical and Skewed Distribution. : :

grogabl_ll_t)' Theory :dnd NOml_al Distribution. Introduction to Probability. Basic Tenminologies.C]assic_al ra—
ro ab_"_'t)"DCﬁDmon and Limitations. Empirical Probability- Definition and Limitations.Axiomatc
Probability.

A.ddition and Multiplication Theorem (without proof). Conditional Probability. Independent Events.
Simple Problems based on Probability. Definition of Random Variable. Discrete and Continuous
Random Variable. Normal Distribution- Definition, Prob. Distribution, Mean and Variance.
Assumptions of Normal Distribution. Normal Probability Curve. Correlation and Regression.
Definition of Correlation. Scatter Diagram. Karl Pearson’s Coefficient of Correlation. Types of
Correlation Coefficient. Properties of Correlation Coefficient. Definition of Linear Regression.
Regression Equations. Regression Coefficients. Properties of Regression Coefficients. Tests of
Significance. Definition. Null and Alternative Hypothesis. Type 1 and Type II Error. CriticalRegion and
Level of Significance. One Tailed and Two Tailed Tests. Test Statistic. One Sample, Two Sample and
Paired t-test with Examples. F-test for Variance. ANOVA and Experimental Designs. Definition of

ANQOVA. Assignable and Non assignable Factors. Analysis of One-way Classified Data. Basic Examples
of Experiménta[ Designs. Terminologies. Completely Randomized Design (CRD).Sampling Theory.
Introduction. Definition of Population, Sample, Parameter and Statistic. Sampling Vs Complete

: Enumeration. Sampling Methods. Simple Random Sampling with Replacement and without
Replacement. Use of Random Number Table.
Practical: _ . ‘
tion of data. Calculation of AM., Median and Mode

Diagrammatic and Graphical representa
(Unirouped and Grouped data). Calculation of S.D. and C.V. (Ungrouped and Grouped data).
Correlation and Regression analysis. Application of t-test (one sample, two sample independent and
dependent). Analysis of variance one-way classification. CRD. Selection of random sample using
simple random sampling.

Suggested readings ' ' -
Fundamentals of Statistics by D. N. Elhance, Kitab Malml,Publlshers.

undamentals of Applied Statistics by S.C. Guptaand V. K. Kapoor. Sultan Chand and Sons.
ic Statistics by B. L. Agarwal, New Age International Pubhsh_ers..

ultural Statistics by S.P. Singh and R.P.S. Verma, Rama Publishing House.

lture and Applied Statistics-1 by P K. Sahu, halyani}!’ubl1sh'crs. .
re and Applied Sratistics-11 by P K. Quhu and A. K. Das, Kalyani | ublishers.
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BSAC60) € rop Improvement (Rabi crops)- 11 1+
Objoctives:
;‘ ‘| o provide me\sh!yr- about self-pollinated and cross
’ T'o loarn about origin and distribution of rahy crops
. : o desipn !w\'f'dum.nhg- ctives of major rabi ¢ mps
© impart information on difYerent crop varieties tor rabi season

pollinated rahi cropa

Theory:

o e origin, distribution of species, wild relatives in d
and (\mwcn:::n wud ' f': I'NQ, and other h““iCUl""M crops; Plant genetie resonrees, its utilization
e o .l' Yy of genetics of qualitative and quantitative characters; Importantconcepts of
(‘\Nccx:un Npol '"‘_“"‘:' cross-pollinated and vegetatively propagated crops. Major breeding
— clopment o h me\ ures mt.!udmg conventional and modem innovative approaches for
- “-.“ (0 ).. I.nnd varictics fo!'yicld, adaptability, stability. abiotic and biotic stress tolerance
clﬁd:u, (r)a Phym:n& chemical, nutritional); Hybrid secd production technology in wheat, oat,

pesced mustard etc. ldeotype concept, climate resilient crop varieties for future.

Practical

Botany of crops, Floral biology ¢masculation and hybridization techni in di A
; ’ ques in different cropspecices,
U ;;;dm oal, rapeseed and m‘.’sm"d- pulses, potato, sugarcane, tomato, chilli, onion ete. Study of
field techniques for seed production and hybrid seed production in rabi crops: Estimation of heterosis,
inbroeding df:gtemon and heritability; Study of quality characters, donor parents for different
characters; Visit to seed production plots; Visit to AICRP breeding plots of different crops.

Suggested readings:

ifferent cereals; pulses; oilseeds; fibres;

I. Breeding Field Crops -1 by V.L. Chopra

2. Genetic Lmprovement of Field Crops by C.B. Singh and D. Khare

3. Genetics and Breeding of Pulse crops by D.P. Singh

4. Vegetable Breeding - Principles and Practices by Hari Har Ram

S. Breeding Field Crops by D.A. Sleper and J.M. Pochlman

6. Plant Breeding -'Theory and practice by S.K. Gupta

7. Breeding Asian field Crops by J.M. Pochlman and D.N. Barthakur

8. Practical Manuals on Crop Improvement I (Rabi crops) by Rajendra Kumar Yadav
BSAC604 Renewable energy in Agriculture and Allied Sector 2(1+1)

- |

Objectives:

1. To gain the knowledge on different types of materials used in Renewable Energy
2. To understand the importance of Rencwable Encrgy technology and its applications
3. To train the students on the applications of solar thermal technology

Theory: . _ . -
(‘lass‘i?icalkm of encrgy sources, contribution of these ol sources in agricultural sector: Familiarization
with biomass utilization for biofuel production and their application: Familiarization with types of

biogas plunts and gasifiers, biogas, bioalcohol, biodiesel and bivoil production and their wtilization as
brocnergy resource,

. . 2 far ihart: ( ith solar encray gadgets:
troduction of solar energy, collection and their apphcul'.on,I'.umh.a:z‘.t.uun with solar i x]) ;,:;;Un
cooker, solar water heater, application of solar energy: solar drying, solar pond. :" Al I“'q‘; n'

T . - ™ vt SEPUNY thair appcano
photovoliaic system and their application; Introduction of wind energy and their appie
lty of bio mass and their applic}}ion indifferent places. Y@\

Nty

| B <
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Practical:
Fﬂln”i.’"‘ilﬂ"ﬂll with rencw able encrpy l,’-“"“c"" lo ‘““'\, hiﬂ}"ﬂ\ l\hl“"-. |'1|‘-ir1l'f‘ plul'll('“llll P"'l'\"*“ of
biodiesel, briquetting machine. production process of bio-fuels. Familiarization with different solar
energy gadgets. To study solar photovoltaic system: solor light, solar pumping. solarfencing, solar
cooker and solar drying system, To study solar distillation, solar pond and solar windhybrid system.

Field visit to Solar  Wind farm.

Suggoested readings:
1. C.8 Solanki. 2011. Solar Photovoltaic - Fundamentals, Technologies and Applications. PHI
[eaming Pvt. [ 1d.

2. S. Sukhatme and J. Nayak. 2008. Solar Energy: Principles of Thermal Collection and Storage
Third Edition (Tata McGraw-Hill). .
3. V.V.N. Kishore. 2008. Renewable Energy Engincering and Technology: Principles and Practice,
Ten, India.
BSAC605 Dryland agriculture/ Rainfed agriculture and watershed management  2(1+1)

Objectives:
I. To lcgrn about characteristics and conditions of dryland/rainfed agriculture
2. To gain knowledge about drought and its mitigation ‘F
3. To impart knowledge on water harvesting and watershed management

Theory:
Dryland/Rainfed agriculture: Introduction, types and characteristics; History of dry land/ rainfed

agriculture in India; Problems and prospects of dry land/rainfed agriculture in India; Soil and climatic
conditions prevalent in dry land/rainfed arcas; Length of Growing Period (LGP) and Soil Moisture
Availability (SMA) and its impact on crop and cropping system; Soil and water conservation
techniques; Drought: types, effect of water deficit on physio- morphological characteristics of the
plants; Crop adaptation and mitigation to drought; Water harvesting: importance, its techniques,
Efficient utilization of water through soil and crop management practices; Crops and cropping
systems in dry land/rainfed areas; Management of crops in dry land/rainfed arcas; Contingent crop
planning for aberrant weather conditions; Concept, history, objective, principles and components of
watershed management, factors affecting watershed management. Log term rainfall analysis in
relation to simple mathematical models and forecasting the weather abnormalities; Alternate land
use system location; regional andcrop specific dryland principles and practices for profitable and

sustainable dryland farming and allicd cnterprises.

Practical:

Studies on climate classification, studies on rainfall pattern in rainfed areas of the countryand pattern
of onset and withdiawal of monsoons, Calculation of Length ol Growing Petiod (LGP) and Soil
Moisture Availnbilify (SMA) Studies on crapping pattern of different rainfed arcas in the country and
demarcation of rainfed area on map of India. Interpretation of meteorological dataand scheduling
supplemental irrigation on the basis of evapo-transpiration demand of crops. Critical analysis of
I and possible drought period in the country. Eftective rainfall and its calculation. Studies on
practices for mitigating moisture stress including mechanical and agronomic measure. Soil
determination under different laud situations, Importance of seed priming to mitigate drought.
neteorological drought. Characterization and delineation of model watershed. Seed

]
t of

iz.. sced hardening and sced primng teehniques for all the agricultural crops tield
on soil and moisture conscrvation meastees Fiekd demonsuation on constiuction of
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I ALK Soivastava and PR Tyagi. 2011, Practical Agricultiral Meteorology. New Delhi Publishing
Agency. New Delhi. '
Lenka, 2006 Chimate. Weather and Crops in India. Kalyani Publishers, New Delhi.
3. G.S.LLHUVL Prasad Rao. 2008, Agrieultural Mcteorology. Prentice Hall of Tndia Pyvt. Ltd.. New
Delhi, !
4 H.S Maviand Graeme JL Tupper. 2008, Agromelteorology ~ Principles and applications of
climate studies in agriculture. International Book Publishing Co., Lucknow.
S. i\gq .’gul\li: 1994 Introduction to Agrometcorology. Oxford and IBH Publishing Co. Pvt. Lid.,
New Delhi.

6. H.V. x\{:\njappu and B.K. Ramachandrappa. 2007. Manual on Practical Agricultural Meteorology.
Agrobios India. Jodhpur. i

~

7. ‘S‘.R.’Rcddy. 1999. Principles of Agronomy. Kalyani Publishers, New Delhi.
8 T.Y Fllamandn Reddy and G.H. Sankara Reddi. 2010. Principles of Agronomy. Kalyani
Publishers, New Delhi. '
BSAC606 Agricultural Microbiology and Phyto-remediation 2(1+1)
Objectives:
1. T(? get an introduction to microbiology with specific focus on its significance in agriculture
science
W To get acquainted with the bacterial structure and the function of the different bacterial
components '

3. To get highlights on different ficlds of microbiology
4. To get highlights on the bioremediation of polluted soils using microbial mediators and

phytoremediation
5. To geta concept of biological control and the role of biopesticides in plant disease management.

Theory:
Introduction to Microbiology: Definition, applied areas of Microbiology and Importance of
Microbiology. History of Microbiology: Discovery of microorganisms, spontaneous generation
theory, Germ theory of diseases, Immunization, fermentation, and origin of life. Bacteria: cell
structure, chemoautotrophy, photo autotrophy, growth. Bacterial genetics: Genetic recombination-
transformation, conjugation and transduction, genetic engineering. Soil Microbiology: Nutrient
mineralization and transformation, Air Microbiology: Phyllosphere microflora, Phylloplane
microflora, microflora of floral parts etc. Food Microbiology: Microbial spoilage and principles of
*)d preservations, Food poisoning. Water Microbiology: Types of water, water microorganisms,
94 microbial analysis of water e.g. coliform test, Purification of water. Industrial Microbiology:
Microbial products, Biodegradation, Blogas production, Biodegradable plastics etc. Biological
control: Microbial biopesticides for plant disease management Concepts of rhizosphere microbiology-
Rhizodcposits _biochemical nature, release mechanism in rhizosphere, function, Carbon ﬂow' in
rhizosphere, Rhizosphere microbiome- residents and their roles. Potential of plant grquh promoting
rhizobacteria (PGPR) and endophytes on soil health and sustainability. Bioremediation of polluted
soils using microbial mediators. Phytoremediation of polluted soils.

Practical:

al and equipment; Microscopic
): Dircet staining of bacteria by
aining of bactena; Study
of culture

Study of the microscope; Acquaintance with laboratory materi
observation of different groups of microorganisms: moulds (Fungi
crvstal violet; Negative or indirect staining of bacteria by nigrosin; Gram st _
phyllosphere and rhizosphere microflora; Mecasurcment of microorganisms; l_’l;upa_fa“""‘ T
ia; Isolation and purification of rhizospheric microbes; lsolation and puritication of N-fixers:
and purification of Nutrient solubilizers; Isolation and purif ion of Endophytcs.
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Snge radings: £ il

ug]ﬁ"[“i;:::-i ;t 1. Chare 1C S and Rreig, N.R 2007 Microbiology . Sth [<ehition? Tata \MeCran-Hill

New Delhe . '

Rang.im'nnn.‘(i. and Bagyara), D). 2005 Agricultural Microhinlog

Py Lad . New Delhy

Mukhegee, Noamnd Ghosh, 1, 20040 Agncaliual Microbiolagy. Kaly

4 Dubey, H.C. 2007 A Textbook ol Fungi, Bacteria and Viruses, Vikas Pub
New Ixlhan 1004 . nent

S Sabvers, A AL and Whit, D. D, 2001. Microbiology: diversity, disense, and the environment.
Fitzgerald Scienee Press, Ine.

o Prescott, L. ML 2002, Microbiology Sth Fdition. MeGraw-Hill Ine, US

y. prentice-Hall of India

b

ani Prublishers, (‘alcutta
lishing House fad,

o

BSAC607 Agricultural Finance and Cooperation 2(1+1)

Objectives:

1. To impart knowledge on issues related to lending to priority sector credit management and

financial risk management

Theory:
Agricultural Finance- meaning, scope and significance, credit needs and its role in Indi
agriculture. Agricultural credit: meaning, definition, need, classification. Credit analysis:. 3 R’s, 5
C’s and 7 P’s of credit Sources of agricultural finance: institutional and non- institutional sources,
commercial banks, social control and nationalization of commercial banks. Micro financing
including KCC. Lead bank scheme, RRBs, Scale of finance and unit cost. An introduction to
higher financing institutions — RBI, NABARD, ADB, IMF, world bank, Insurance and Credit
Guarantee Corporation of India. Cost of credit. Recent development in agricultural credit. Preparation
and analysis of financial statements — Balance Sheet and Income Statement. Basic guidelines for

preparation of project reports. Bank norms — SWOT analysis. Agricultural Cooperation — Meaning,

brief history of cooperative development in India, objectives, principles of cooperation,
significance of cooperatives in Indian agriculture. Agricultural Cooperation in India- credit,
marketing, consumer and multi-purpose cooperatives, farmers’ service cooperative  societies,
processing cooperatives, farming cooperalives, cooperative warchousing; role of [C A, NCUI,
NCDC, NAFED.. Crop insurance: its scope, significance and limitations and the potential of t

newly launched ‘Pradhan Mantri Fasal Bima Yojana® (Prime Minister’s Crop Insurance Schemi’h
Successful cooperative systems in Gujarat (AMUL), Tamil Nadu (Aavin), Karataka (Nanclini).
Maharashtra and Punjab. '

Practieal:

Optimum allocation of limited amount of capital among dilferent enterprise. Analysis of progress and
performance of cooperatives using published data. Analysis of progress and performanceof commerc: 'tl
ban_kx and RRBs using published data. Visit to a commercial bank, cooperative bank and cooner: : L'l*
gocicty o acquire first-hand knowledge of their management, schemes and procedures. l__suml’“im n‘;
trequirement of farm business — A case study. Preparation and analysis of balance sr;cc( _ \01‘1' L ‘
. Preparation and analysis of income statement — A case study. Appraisal of 3 lnm; o \ lhIbL
y- Techao-cconomic parameters for preparation of projects. Preparation of Bank‘wl:l!j( " -I\
agricultural products and its vilue-added products. Seminar on selected 1o -‘” ) l?l.éjk.uh
ment plans, A pics. Different
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1 Giitttrgeen § P 19D Foomome Amslysis of Agveeatrral Projeets The Johns Hopkins Univ

Prews
2 Reddy S S el Ram P ROJ9O8 Agrresinmst Fiovnre s Managenwnt O ford & 1B

BSACHIN Fescwtinh of Plant Riochemisiry Ay

Ohjevthe,
o To wnpant the fundemenmal bnowdedge on stiacture and fanction of eelivular COmponenis,

hiewmolocules wad the beological provesses in plants

Themy

Machemistry - leroduction and importance, Properties of water, pli and bufTer, plant cell and its
compononts. [o-amolecules  Structure, classification, properties and function of carbohydrates, amino
soids. proteins, Wpids and pucleic acids. Vitamins - physiological and metabolic role. Enzymes
Gencral properties, Classification; Mechanism of action; Michaclis and Menten and LineWeaver Burk
cquation and plots; Introduction 10 allosteric envymes, use of enrymes. Metabolic energy and its
ponoration - Motabolism - [Basic concepts, (lycolysis, Citric acid Cycle, Pentose phosphate pathway,
oxxdative Moq:horyhuu\. Vatty acid oxidation Hiosynthetic Pathways - Photosynthesis,
W nitrogen fixation, fatty acid and starch formation. Regulation ofmetabolic pathways.
~ Secondary metsbolites, Terpenoids, Alkaloids, Phenolic and their applications in food and
pharmaceutical industnes.

Practical:

Preparation of standard solutions and reagents, Determination of pH, Qualitative tests of carbohydrates
and amino acids, Quantitative estimation of soluble sugars and starch, Estimation of protein by
Kjcldha! mcthod and [owry's method, Preparstion of mineral solution from ash, Estimation of

fw by Soxhiet method, Determination of acid value, saponification valueand iodine number,
Lstimation of ascorbic acid, Qualitative/quantitative tests of secondary metabolites.

Suggested Readings.
1. Nelson and Cox. 2008. Lchninger Principles of Biochemistry. Fourth/Fifth edition. Freeman
{Can be downloaded) . _ ' | .
2. Conn, Swumpf, Brucning and Doi. 2006. Outlines of Biochemistry. Fifth Edition. Wiley
3. Horton, Maran, Rawn, Saungoour, Perry. 201 1. Principles of Blochemistry. Fifth Edition.
Pearson/Prentice [Hall (Can be M)
. & Hecldt 2005 Plant Biochemistry. Flsevier (Can be downloaded)
5 Goodwan and Mcreer. 2003 Introduction to Plant Biochemistry.  edition. CBS.
BSACHY fmnhd&ds&mnd'l«hubo 2(1+1)
damental knowlcdge an principles and practices sced scrence and

1. To impant basic and fur

production 3 post-han est quality management

tochrwsduyy | )
2 Toimpan practical skills ou scienbific seed

Theory:

Introductiun 0 seod Wechnology, dotinition and imponance, Seed quality -delinthion, chara sl gwd
q:ﬁ“) m (_m.‘ U’ (hhuul;l)bﬂ i \;ﬂl\ui I"J”')‘ hulJ e netd ol i’\ii‘.’h;_ ;\Ili'l‘_\ '!’”‘i_ 'I‘”
sscs of soed. Foundation and certafied secd production of poptant oot b, pubiey anduibsecd. tickd
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sforage - penc i b . e .
lIl-\nll’;:cnyi‘:,;‘:l',;].'ill‘:":;‘;:-‘-“ s :n;}m :u\“ factors affecting seed longevity during storage; Seed health
duty and powers of "'m ) ‘:‘d b ertification and legislation, Seed Act and Seed Actenforcement,
quality festine: Neaw St npector, offences and penalties. Seeds Control Order 1983 basics of seed
tuality testing: New Seed Bill 2019; Seed quality enhanceimnent tehiflaa

Practical:

Seed S WS : . 3

Q‘::;' "‘:‘“':" "‘t“-‘“ :“‘“Nu_\u.hl‘hys\cnl purity, Moisture determination, Germination test, Seed and
_ Mg Vigout test, Seed Viability, Genetie purity test: Grow out test, Field inspection, Seed health

y ' ‘ ‘ v- 1 ' l "n ‘nh"‘ﬂ'()' 1cs a"d

Suggested Readings:
1. Agarwal, R L. 1995. Sced Technology (2M edition). Oxford & IBH Publishing Co. Pvt. Lid. New
Delhi, India.

2. Khare, D and Bhale, M S. 2019. Sced Technology (21 revised & enlarged edn), Scientific
. su;mr:‘gﬂz ;)g?;S 1811:13 % B-m, New Pali Road, P.O. Box 91, Jodhpur, Ig:hsah .
LR , I, . ec! i ) 1shin ency,
New Duthi. Inic. ogy (An illustrated book), New India Pu g Agency
Bhojwani, $.S. and Bhatnagar, S.P. 1999. The Embryology of Angiosperm. Vikas Publ
- McDonald, M.B. Jr and Copeland, L.O. 1997. Sced Production: Principles and Practices.
Chapman & Hall.

o e

6. Tunwar, N.S. and Singh, S.N. 1988. Indian Minimum Seed Certification Standards. CSCB, —,

Ministry of Agriculture, New Delhi.
BSAC610  Insect Ecology and Integrated Pest Management 3(@2+1)

Course Objective: To provide students with a comprehensive understanding of insect ecology, pest
management principles, and the application of IPM strategies. Insect Ecology: Introduction,
Environment and its components. Effect of Abiotic factors—temperature, moisture, humidity, rainfall,
light, atmospheric pressure and air currents. Effect of Biotic factors — food competition, natural and
environmental resistance. Concepts of Balance of life in nature, biotic potential and environmental
resistance and causes for outbreak of pests in agro-ecosystem. Pest surveillance and pest forecasting
and Categories of pests. Host plant resistance. Categories of insect pests, IPM: Introduction, history,
importance, concepts, principles and tools of IPM. Economic importance of insect- pests and pest risk
analysis. Methods of detection and diagnosis of insect-pests, Calculation and dynamics of economic
injury level and importance of Economic threshold level. Methods of control: Host plant resistance,
cultural, mechanical, physical, legislative, biological and chemical control. Ecological management of
crop environment. Introduction to conventional pesticides for the insect -pests management. Survey-
surveillance and forecasting of Insect-pests. Development and validation of IPM module.
mpact of [PM (IPM module for Insect -pests). Safety issues in pesticide uses.
gal implication of IPM. Case histories of important IPM programmes.
i s ion of various insect -pests, , Mcthods of insect -pests and
scEEsy: MMO{(::? f? ::;:t;?:lgi:scszs, calculations based gn economics of IPM, ldenlt)i‘;ication
m".‘mmm’ Assiss':;?ﬂ'crcnt predators and natural enemies. Mass multiplication of Trichoderma,
el hmtml. a'?e.nls‘,) ramma. NPV etc. Identification and nature of damage ol important insect -pests
Pscudorpoimb. r:n)e%op’(agm-ecosyslcm) dynamics of a selected insect -pest. Plan & assess
an:v:};;:.cms::fgks (I-I'M module) and decision making. crop monitoring attacked by insect- pests.
&r\mrcn“s campaign at farmer’s fields.
suggested Readings:
Integrated Pest Manageme

N —— ishers. Ludhiana. _ .
g Jm:af:l’hl:‘::: :cs:‘.inn' Guautam R1) (2008), Westville Pnblmlyn,; l!\\)use. New Delhi.
o : P \ /%- L . LA

& :
W FIN] AnyScanner

Implementation and i
Political, social and le

nt-Concepts and Approaches: Dhwaliwal GS and Ramesh Arora (2001},




3. Introduction to Insect Pest Management, Meteall RL and | uckiman Wi ¢ 1982), Wiley Inter Science

Publishing, New York.
4. General and Applied Entomology; Nair KK, Ananthakrishnan, TN and David BV (1976). Tata
McGeaw Hill Publishing Company Ltd, New Delhi.
Entomology and Pest Management; Larry E Pedigo and Marlin E Rice (1991), Prentice Hall of
India Private Ltd, New Delhij. :
6. Pnnciples of Insect Pathology; Steinhaus EA (1949), McGraw Hill Book Co., New York.
Integrated Insect Pest Management; Venugopala Rao N, Umamaheswari T, Rajendraprasad P,
Naidu VG and Savitri P (2004), Agrobios (India) Limited, Jodhpur.
8. Il:i)lcc;xfents of Insect Ecology; Yazdani SS and Agarwal ML (1979), Narosa Publishing House, New

u.

9. A Text Book of Applied Entomology (Vol 1 & II); Srivatsava KP (1996), Kalyani Publishers,

Ludhiana.
10. Botanical and Biopesticides; Parmar BS and Devakumar C (1994), Westvill Publishing House, New

2 o
11. Plant Protection Techniques; Chaterjee PB (1997), Bharati Bhavan, New Delhi.
12. Insecticides: Toxicology & Uses; Gupta HCL (1998), Agrotech Publishing Academy. Udaipur.
13. Aliernatives to Chemical Pesticides in Pest Management; Gupta HCL (2008). Agrotech Books,

Udaipur.
14. Integrated Pest Management and Biocontrol; Dwivedi SC, Dwivedi Nalini (2006), Estern Book

Corporation, Kolkata _ )
15. Ecologically Based Integrated Pest Management; Opender Koul and Gerrit W Cuperus (2007),

CABI Publishing.
16. Insect Ecology; Peter W Price (1997), Wiley.
17. Insect Ecology; Prakash M (2008), Discovery Publishing House Pvt Ltd.

18. Ecology; Odum (1975), Oxford & IBH Publishing Co.
19. Fundamentals of Ecology; Odum Eugene (1996), Natrraj Publishers.

s

w

e

BSANG611 Educational Tour  (0+2)
Visit of Research Institution, KVK, Agricultural University, Agricultural Farm, Training Institute

and Center Agricultural Industry and advance Agricultural Sector . Prepare the Study Reports
Every Students.



Semester VI

S. No ‘ Conrse title

§ Flective Courses ench of 4 (3+1) ereditv/Research Project

with related conwrses

Total

ELECTIVE COURSES

Total credits

20

20

-

— Fourth year VII Semester —
List of Elective Courses (Choose any five) B "
Course No. | Name of Course Credit | Total credit
BSAE701 | Agri-Business Management Taa+n) |
RSAE?02 Management of Natural resources 43+
BSAE703 | Agrochemicals I P 7E I} i
BSAE704 Landscaping 4(3+1) '
BSAE705 | Commercial Plant breeding 43+1)

BSAE706 Food Safety and standards 4(3+1)
BSAE707 | System Simulation and Agro advisory 4(3+1) 20 (15+5)
BSAE708 Hi-tech Horticulture 4(3+1)
BSAE709 Protected cultivation 4(3+1)
BSAET710 Micro-propagation Technologics 4(3+1)
BSAE711 Commercial Seed Production 4(3+1)
BSAE712 Principles and Practices of organic 4(3+1)

farming/conservation agriculture ;
BSAET13 | Post-Harvest Technology and value addition | 4(3+1) |
BSAE714 Biopesticides & Biofertilizers 4(3+1)

More electives to be included by the universities / institutions, based on the facilities/ expertise

Elective course |

ess Management

al bebaviour.

such as nano fertilizers, robotics, use of drones in agriculture etc

43+1)

understanding the concepts processes, significance, and role of

®
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Theory :

[ranstormation of agriculture into agribusiness. varions stakeholders and components '

systems. l'}"l’\‘l‘l}llh‘t“ of agribustness in the Indian cconomy and New /\ulirult]ur'\; I;’(Tlf"' n};:,‘bl'l\!'”uf,
gc;_.'xilll:siilo.i‘:‘\fra:xus'.n::‘cfs i‘\1:m:\_v.c|m'n(: Im[unllnucc and needs of agro. hased imlhuc.tri.::g'ln;-l.i‘:'::'::i‘:::
s m(;::\‘;r;\n: i\“l\-lt\:nt:"h:\‘;it‘liwl l\:‘ltqcil llifdslh‘ll‘!t‘s. Inslitulitlmul arrangement, proceduresto set \lpl:lgm
peimary and s ‘~“" " oy \ esla slf.\hu_ng ngrn.lmsgd Ill(lll'ilr.lc.‘i. Agri-value chain:Understanding
Manase “ : \llf _ J\\l\!tus and their linkages. Business environment: PES Tand SWOT analysis
1\13::‘%,:':;:;l;l\t‘:;:‘:\lrmk'::u and “F‘ivi‘i“s-_ Ul'_gnniquinn C.tlllmc‘ Planning, meaning, dcﬂni(ivxlm;
and budpet, C““‘l‘m;cmq “r\.\u;‘n.‘go.xlsor OhjL‘flecs: htralcgl.cs. pnlic_cs procedures, rules, programs
slatﬁnQ.hdircctinu and mioti\r ? uM(I)mss. ,-pla"' Stc.ps " plam'm)g and implementation. Organization
management and 1 inancial na lon‘. . r‘ crng, lt‘t.\dln.g, SUpCTVIsion, communications, control. Capital
.\iark;‘n’ng Mamaemem;‘ qe:)allag,cmul( of Agl:tbus:nes& Fl.nfxnciial statements and their importance,
Slmle:zics‘. L‘omﬁmcr l'-e ha \?n\c‘ntallon: fargeting and Rosxtwmng. Marketing mix and marketing
Management. Pricing polic 1\?\“‘ anal).-.s{s_ Product Life Cycle (PLC). Sales and Distribution
identification, formulation );lppi::]z;g li):]imlng methods. ProjectManagement definition, project cycle,
and evaluation tL’Chniques.’ - iImplementation, monitoring and evaluation. Project Appraisal

4

Practical:
\Séu‘:: t())lf agg ~{nput markets: Seed, fertilizers pesticides. Study of output markets: grains, fruits,
getables, flowers. Study. of product market, retails trade commodity trading, and value-added
Q g{*oducts. $t1{dy of financing institutions- Cooperative, Commercial Bank, RRBs, Agribusiness
nance Limited, N.ABARD. Preparations of projects and Feasibility reports for agribusiness
entrepreneur. Appraisal /evaluation techniques of identifying viable project- Non discounting
techmqu‘es.. Case study of agro- based industries. Trend and growth rate of price of agricultural
commodities. Net present worth technique for selection of viable project. Internal rate of return.

Suggested readings:
1. Broadway, A.C. and Broadway, Arif, A. 2002. A textbook of Agri-Business

Management.Kalyani Publishers
2. Bairwa, S.L. 2016. Objective on Fundameritals of Agri-business Management. Kalyani

Publishers
3. Anjan Nishra, Debasish Biswas and Arunangshu Giri. 2019. Agribusiness Management,

Himalaya Publishing House, 220p.
Shoji Lal Bairwa, Chandra Sen, L.K. Meena and Meera Kumari. 2018. Agribusiness Management

Theory and Practices, Write and Print Publications.
5. Virender Kamalvanshi. Agribusiness Management. Random.

‘ Elective Course-2
BSAE702  Management of natural resources 4(3+1)
Objectives:
1. To enlighten students about available natural resources and their relationship with crop
production

2. To impart the knowledge of principles and practices of natural resource management.

Theory: |
Introduction to Natural Resource Bases; Concept of resource, classitication of natural resources.
Factors intluencing resource availability, distribution and uses. Interrelationships amongditferent types
natural resources. Coneern on Productivity issues. Eeological, social and cconomicdimnension ol
urce management. Land resources: Land as a resource. Dry land. Land use classification, land
ation, man induced landslides, soil erosion and desertification. Landscape impact analysis,
ecology and management, Waler resources: Use and over- atili zationot surface and ground

dro £ o dams-benefits and problems. Water ccology and
’ gg‘:h‘_l}"f?x;[:h&ls_“gyc;ﬁwulu,;lams ¢ an ’! ﬁﬂk\ : 8

Lises & o e ki
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management. Lneggy resources Girowing e gy noeds, renswable and ',,,,,-, renwn st enms gy

sources, use of altermate energy sources desource Managermsit Paradigns Resmrce mise Pp—"

evolution and history of resource management parsdigms. Resouree confisets Mesnsren oxpteaatiom

access and control svstom Appronches in Resource Mmuaw memnt ,,_“,,’,‘,‘ al approah . ey
approach; ethnological approach; implications of the approaches, imegrated revwirce mansgement
strategies. Introduction (0 soil and water conservation and cansesof soil erosion | Definition and By 18y
Ot soil crosion, water crosion - Forms of water eromion, Gullyclassification snd comsol meassres. S
loss estimation by universal soil loss equation - Soil loss measuremer wchnigues. Principies of
erosion control - Introduction 1o contouring, strip cropping.Comour bund - ¢ Jraded bund and bench
termacing. Wind erosion - Mechanies of wind erosion, typesof soil movement - Principhes oA wind

erosion control and its control measures, Water harvesting techniques - 1ining of ponds, tanks and
canal systems.

; Practical;
{ Idemifying natural resources and their utility. Practicing survey - Principles and educating w0 use
pacing technique for measurement. Area calculations through chain survey - GPS demo fortracking
f and area measurement. Estimation of soil loss and calculation of erosion index. Leveling concepts 3“"
| practical utility in agriculture. Preparation of contour maps. Concept of vegetative walerways and dmzn
| of grassed water ways. Wind erosion and estimation process, Different irrigation pumps and their
{ constructional differences. Farm pond construction and its design aspects. Visit tonearby farm pond.
Visit to an erosion site. Exposure to strip cropping/contour bunding,

Suggested readings:
1. Sustainable Natural Resource Management by Danill R. Lynch.
2. Management of Natural Resource for Sustainable Development, by Vijay Singh Rathor and B
S Rathor, Daya Publishing House.
3. Managing Natural Resources: Focus on Land and Water. Ed. Harikesh N. Mishra. PHIL

Learning, 496p. )

4. Management of Resources for Sustainable Development: Sushma Goel. The Orient Blackswan
284p. o

5. Natural Resources: Their Conservation and Management by Arvindrai Upadhyay. Aspiration
Academy, 320p.

6. Natural Resource Management for Growth Development and Sustainability by Vasudeva
Srishti Pal. Today & Tomorrows Printers and Publishers, 336p. .

7.
Elective course 3
BSAE703  Agrochemicals 4(3+1)
1
Objectives: '
e To impart knowledge on different classes of agrochemicals
Theory:

. An introduction to agrochemicals, their type and role in agriculture, effect on environment, soil. human
animal health, merits and demerits of their uses in agricul‘lure. management of ang‘Chcmicals for
inable agriculture. Herbicides -Major cla‘sses, propertics and important wc,dﬁ_ Fate of
gides. Fungicides- classification —lnorgamc’ l'ungxc:dcs-characum.ﬂu:sT preparation ‘and- use of
copper. Mode of action- Bordeaux mixture and copper oxychlo-ndc. Organic mngfic;dcs.—
ion —~Dithiocarbamates- characteristics, prcpamuon‘and use o_f Zineb and mancb Systemic
e¢nomyl, carboxin, oxycarboxin, Mctalax)"I_ Larbenda'zmj. chgr;’wxcnsms and use.
classification and insecticides: inorganic a'nd ‘nrg_znlcu{n:.cc;.uud;:_g lmg JT,?T,,:;C;
‘arhamates, S ic py iods Neonicotinoids, Biorationals. Insecticide Ac
' ((drbdm.mzilshyd‘::\l:f:;:‘l)j::lll:i[clcd use. Fate of insecticides in 501l and plant. IGR

Fa' L

/‘7 . L AA
- - -

icides. Botanical, Plant and animal _systemic insccticides their
“3, . /
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M 4

|'l'.il-l\‘-lt‘nsliv\ and uses. Fertilizers and Ih:'ir miportance. Nig
?‘\f.mulnclunng of ammonium sulphate, ammonium nitrate
fertilizers. Phosphatic fertilizers: feedstock and m ‘
ol bone meal and basic slag. Potassic

UBENOUS fertilizers: Feedstocks and
CAammonjum chloride, urea, Slow release N-
. . illllllﬂ(‘flll'l“}", of \linglc -"”Pt:l'phnsphmc. Pfl‘pilration
chloride, potassit lof fertilizers: Natural sources of potash, manufacturing of potassium
o 1”.“:?« assium suiphate and potassium nitrate. Mixed and complex fertilizers: Sources and
: . I l . . . . . ’ LI
P‘ f_\ pf‘cp.lralmn of major, secondary and micronutrient mixtures. Complex fertilizore-
Manufacturingof = SR HCHilizens
ammont S *S. ni
o :'mm:; ph::phntu, nitrophosphates and NPK complexes. Fertilizer control order. Fertilizer
ogistic and marketing. Plant bio-pesticid ‘ Ogi i '
. cides for ecological agriculture, Bio-ins

Practical: scct repellent.
Sa : E fertils o . . . s

t:\pl:’ng of ll'crhh?.crs and pesticides. Pesticides application technology to study about various
S ]C. es a - . . HE .- . ape . .
glion , ltc ;;gll'auccsé (i)lnck'tcsls for identification of common fertilizers. Identification of anion and
e 1 :‘z.cr. z.u.:ulaum? of doses of insecticides to be used. To study and identify various

e Pl; ns o msctctlc:de available kin market. Estimation of nitrogen in Urea. Estimation of water
s&t)- l; ¢ P2 OS5 and citrate soluble P2 05 in single super phosphate. Estimation of potassium in Muraite
o otasl‘lf Sulphate of Potash by flame photometer. Determination of copper content in copper
oxychloride. Determination of sulphur content in sulphur fungicide,

Suggested Reading

1. Buchel, K.H. (Ed.). 1992, Chemistry of pesticides. John Wiley & Sons

2. Panda, H. 2022.The Complete Technology Book on Pesticides, Insecticides, Fungicides and
Herbicides (Agrochemicals) with Formulae, Manufacturing Process, Machinery & Equipment
Details. 2nd Revised Edition. NPCS
Biswas, D. R. 2021. A Text Book of Fertilizers. New India Publishing Agency
Singh, A. 2022. Basics of Agrochemical Formulations, Brillion Publishing, 176p.
S. Larramendy, M.L. 2017. Toxicity and Hazard of Agrochemicals, INTECH, 170p.

ol

Elective course 4

BSAE704 Landscaping 4(3+1)

Objectives: e Al d types of gardens
the students on designing different styles and types of g B ..
e ; "{"g eg::l?lt: the students to identify different ornamental plants and their utilization in

3 l;:x::ca;[:;: ’::il;zlngt's‘ to design landscapes in softwares like AUTOCAD, ARCHCADE cetc.

iheory: i inciples of landscaping, garden styles and types terrace

port f landscaping. Principles of landscaping,  styl ' ‘

lmdc ing. Z,:tcileasf‘:;l:dgning garagcngcomponents, adomments, lawn making, 1ock<;{y \\atse;iacrg;:.

i 1 : tc. Gardens for special purposes. lrees: .

il i _ other constructed features etc. Uz . i o eleatina:

walk pal!‘s. bnlgﬁ‘l:is:lg schemes, canopy management. Shrubs and herbaceotb p;;:;:;ul:m:qgmmn.

i Pwp:gg::zg’ glanring schemes, architecture. Climber and creepers nn;;ona:)cu‘,:; s fi B

prop X ' i lanting scheme. Other garden planis: paims. , grasse:

i ;: tion, propagation, planting

planting. Annuals: selec

Ls Po P ants: sclec io 2 1 1L Bio- ilCSlh\.'“‘C plamnine:

aﬂd Cacu. succuien . ” arrangement mang gen]el > o

iy ; t e upr i 'ﬂl Zl;cas Pel'l.'llfbiln Iandscaplng. l..’ll]ddepl(lg
»

" Shid gLy Landscup_ing 0f':ub‘;/“s?llllcit:l:utuwnships riverbanks, hospitals, play gw"”"’fj‘
S ic places like bus station, raillway stalion, e o e gablishment an
‘b" p{dlhl::ip]minsmulions Bonsai principles and manugement. Lawn: ¢
industries, \
re. CAD application. |
\ v
(W

W TUR— 2 7~
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oy P ( are 2 T
'hmb’.. andd annuals; arc 2

%
- 1 : A imole wenty sea il
fdentification of Usis and mplon " and 18  LERNCY.

Al effects. [as s 1ablishmes
design. Training and pruning ol plants for ‘p‘”","' Effosty. Soa (’("%)r;(,cn garden. termact garden,
I ayout of formal gardens, informal gardens, special type of g,:rd'nm o JJU'T wofiware. Visit 10
. - i f 1 4
wc'k garden) and designing of conservatory and lathe house, ee of comp

important gardens /parks /institutes.
Suggested Rending ‘ ) s  a Qisodia
1. Textbook of foriculture and landscaping by Anil K. Sirgh and /-.n}f?:»? ]S; 2!}‘2") ICAR.
2. Principles of Landscape Gardening: Y. Chandrasckhar and H.amla ffd-’f p neesh Singh and
3. Introductory Omamental Horticulture and [andscape Crardening: #2) '
Brijendra Kumar Singh. 2020, Bio-Green [3ooks. . ) it 2022, New
4. Principles of Landscape Architecture: Pragnyashree Mishra znd Bhimasen Naik.

India Publishing Agency. ‘ )
5. Landscape Gardening: Sudhir Pradhan, 2018. Scientific Publishers India.

s Practical: . tion of trees
apnuals, pot plante, Propagation of Wees. andscape

Identitication of s, shrubs, :
mnintenance of plants, potting and repotting,

Elective course 5 ,
BSAE705 Commercial Plant breeding 4(3+1)
Objcctives: ‘ ‘ i
1. To discuss about hybrid development and various crop improvement aspects of f":kf ca:gp f;’m’
rice, wheat, maize, pearl millet, sorghum, pigeonpea, chickpea, green gram, black gram, ’ "
soybean, groundnut, rapeseed-mustard, cotton etc. ] ive
2. To provide understanding on tissue culture and biotechnological approaches as 2 ternan

strategies for development of line and cultivars o
3. To impart knowledge on seed production, release and notification of varieties and PPY&FR

Act, 2001

Theory:
Types of crops and modes of plant reproduction. Line development and maintenznce breedingin self-

and cross- pollinated crops (A/B/R and two-line system)

for development of hybrids and seed production. Genetic test of commercial hybrids. Advances in
hybrid seed production of maize, rice, sorghum, pearl millet, castor, sunflower, cotton pigeon pea,
Brassica ctc. Speed Breeding, Breeding Management systems, High-throughput phenotyping and
genotyping platforms, Quality seed production of vegetable crops under open and protected
environment. Alternative strategies for thedevelopment of the line cultivators: haploid inducer, tissue
culture techniques and biotechnologicaltools. IPR issues in commercial plant breeding: DUS testing
and registration of verities under PPVand FR Act. Variety testing, release and notification systems in
India. Principles and techniques ofseed production, types of seeds, quality testing in self- a‘nd Cross- ’

pollinated crops,

Practical:
Floral biology in self- and eross- pollinated species, selfing and crossing techniques. Techniques of seed
production in sclf- and cross- pollinated crops using A/B/R and two-line system. Learning technigues
hybrid seed production using male- sterility in ficld crops. Understanding thedifficulties in b CLUEJ
production. Tools and techniques for optimizing hybrid seed production.Concgp{ of ro ,,‘: b
oduction plot. Concept of line its multiplication and purification in hybrid seed r 3&1“5_ =
pollinators in hybrid seed production. Hybrid seed preduction techniques i:; sor ‘;“ uumn;
e, rice, rapeseed-mustard, sunflower, castor, pigeon Pea, cotton and e ablim pearl
‘ mw!yhcal procedures for purity testing and detection of Spirious seed. S g~ id A
¢ in quulil'y sced management. Screening technigues during x.g.d' ' ; - ,f.)!ng apd
aging. Visit to public private seed production andproce ssing p’mmp =Rl

Plant Breeding ut a ols . p g . .
1g @t a glance by Phundan Singh, Pratibha Bisen, Reshy Tiw art. Dava

inciples a.n Methods by 13. D. Singh. Kalyuni Publishers,

g

®
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- Ponciples of Mlant B cdimg (Fat 8 Yad Fdition) by 11w AMiard

4. Broeding Field Crops sy 1M Poehliman '

S. Commonvial Platt reeding Ohective. Pl
Astral Publishing. 160p

6. Breeding and Coop Production: 1, Padmalatha, Random

7. Biotechnotogy R Agriculiuml Ureeding; Mangal, 8. K. Uene'Tech Books

o St Meidula Billore and Monika Singh.

Kleetive course 6

BSAEe Food safety and
\ standards :
Objoctives: e
1. l.n develop the skills to convert rw materials into safe, attractive food produets
2. To manage the production of food products |
3, |

1o use seientific knowledge to develop new products

Theony:

?:Od ‘:':»" “D‘ﬁ‘l;'_‘w“' "'“PO"MC?. Scope and Factors affecting Food Safety. Hazards and Risks,
ype of Hazards - Biological, Chemical Physical hazards. Management of hazards — Need. Control of
l:arafnems. Temperature Control. Food Storage. Production Design. Hygiene and Sanitation in Food
Service Establishments- Introduction. Sources of contamination and theircontrol, Waste Disposal. Pest
and Rodent Control. Personnel Hygiene. Food safety Measures. FoodSafety Management Tool- Basic
concepts. PRPs, GHPs, GMPs, SSOPs etc. HACCP.ISO series. TQM- concept and need for quality,
y components of TQM, Kaizen. Risk Analysis. Accreditation and Auditing, Water Analysis, Surface
“ Sanitation and Personal Hygine. Food laws and Standards Indian Food Regulatory Regime, FSSA.
Global Scenario CAC. Other laws and standards related tofood. Recent concerns -New and Emerging
Pathogens. Packaging, Product labelling and Nutritional labelling. Genetically modified
food/transgenic. Organic foods. Newer approaches to food safety. Recent Outbreaks. Indian and

International Standards for food products.

Practical

Water quality analysis physico — chemical and microbiological. Preparation of difterent types ofmedia.
Microbiological examination of different food samples. Assessment of surface sanitation byswab/rinse
method. Assessment of personal hygiene. Biochemical tests for identification of bacteria.Scheme for the
detection of food borne pathogens. Preparation of plants for Implementation of FSMS-HACCP,

1S0:22000.

Suggested Reading:

Text book of Food Science and Technology: Avantina Sharma.
Handbook of Food Safety: D.S.L. Khatekar and N. Sarkate. Step Up Academy, 576p.
Food and Beverage Management: Bemard Davis. Andrew Lockwood, loannis Pantelidis, Peter

l Alcott Routle.dge . . i
Food safety and Quality Control: Pulkit Mathur. The Orient Blackswan.332p.

b ol p

; Safe 'ood I1andling: IIACCP booklet for Food [1andlers. Cletus Fernandes, Notion Press.
Elective Course-7
BSAE707 System Simulation and Agro-advisory i 4(3+1)
Objectives:

¢ statistical and simulation modelling in crop yield estimation.
wher forecasting techniques and their usability analysis
y-addvisory bulletin

1. Toimpart the knowledge o
2. To getucquainted with different wes reci ‘
. To study about the preparation and dissemination ofugn

i i spheric conti yste undaries. Cropmaodels,
e soil-plant-atmospheric continuum, system bo \ :
e s : diagranos Fvaluation ol

techniques, types of ¢rgp models, data requirements, rclnur/g;\'u,n\ul\
stttz / GO

‘_/ } M off

r = “ -
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crop responses to weathet clements; Flementary crop growih models; .
verification and sensitivity analysis. Potential and achicvable crop production- concep! and rm)dgl.lmgl,.
techniques for their estimation. Crop production in moisture and nutrients Jimited cunduvfm,l
components of soil water and nutients balance. Weather forecasting, types lnclh()dﬁ,.t()()hi‘ 'f“‘_
techniques, forecast verification; Value added weather forecast, ITK for weather ﬁn’gcu&zt and |tsvalfldﬂy,
Crop- Weather Calendars; Preparation of agro-advisory bulletin based on weather forecast.Use of crop
simulation model for preparation of Agro- advisory and its cffective dissemination.

calibration, validation,

Practical .
Preparation of crop weather calendars. Preparation of agro-advisories based on weather forecastu:?.mg
various approaches and synoptic charts. Working with statistical and simulation modc!s for er)’p
growth, Potential and achievable production; yield [orecasting, insect and disease forccas}lngmﬂd'ﬁ‘—“-
Simulation with limitations of water and nutrient management options. Sensitivity analysisof varying
weather and crop management practices. Use of statistical approaches in data analysis anqpcharatm‘" of
historical, past and present meteorological data for medium range weather forecast. [Feedback from

farmers about the agro- advisory.

Suggested readings:

Introduction to Agrometeorology by H. S. Mavi.

Agricultural Meteorology by G.S.L.H.V. Prasado Rao.

Advances in Plant Atmospheric Interactions (Eds. Rao, V.U.M., Rao, A.V.M.S., Rao, G.G.S.N.,
Ramana Rao, B.V., Vijaya Kumar, P. and Venkateswarlu, B), Central Research Institute for
Dryland Agriculture (CRIDA), Santoshnagar, Hyderabad.

4. Text Book of Agricultural Meteorology by M.C. Varshneya and P.B. Pillai. ICAR.

5. Prnciples of Agricultural Meteorology by OP Bishnoi.

w

Elective course 08

BSAE708 Hi-tech Horticulture 4 (3+1)
Objectives:

1. To educate the students on the latest technology of hi-tech horticulture

2. To educate students on the concepts and prospects of hi-tech horticulture

Theory

Introduction and importance; Nursery management and mechanization; micro prapagation of
horticultural crops; Modern field preparation and planting methods; Protected cultivation: advantages
controlled conditions, method and techniques; Micro irrigation systems and its components; EC p}-i
based fertilizer scheduling; canopy management; high density orcharding; Components of preci’sion
farming: Remote sensing; Geographical Information System (GIS); Differential Geo-positioning
System (DGPS); Variable Rate Applicator (VRA); application of precision farming in horticultural
crops (fruits, vegetables and ornamental crops); mechanized harvesting of produce.

Practical: -

ypes of polyhouses and shade net houses, Intercultural operations, tools and equipment identification

application, Micro propagation, Nursery- portrays, micro-irrigation, EC, pH based fertilizer
duling, canopy management, visit to hi-tech orchard/nurscry.

readings:

tech Horticulture by T.A. More.

enhouse Operation and Management by Paul V. Nelson,

Horticulture (Pb) by S, Prasad, Dharam Singh and R 1. Bharad waj. Agrobios

rticolture by S.N. Gupta. Jain Brothers, 488p.

jes [or Beginners and Advanced: The Ultimate Hydroponic and Aquaponic
.. , ; _

e by lorg _U”jen, Webb Eleanor. e

X

-
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BSAE709
Protécted coltivation
i l‘

Objective:

- L] "m’ ke vathan FEhpwm e
e "
- m' COEYW Y ‘i'l oy ‘ AL L '.' ¢ ™~ vl '
ll\ O QM “lh Li L Varuys -h"'p]' t'l!u‘
* ,ﬁ"‘ - 1"‘ tg ¥ 4 \ arts n

Theon :
Protected oultis
Bl ¥
POeCInd ety MT;"W"“‘ Al wope. status of protevied cultivation i
Cirecnhouse  dosign, N“nm.:" clinwte t'l’t!mu material involved in e,"?""“ h
manspemem, Sobatyake anu;md. artificial  lights.  Automation ‘m'. '.:z. poily homne
- fhesdl  Bem
manapgomem  Propagaton  and procha !‘l“ﬂ of I\l‘m‘rht‘t and comtainers, lmg mm\l ,u:;',:,.e,' i
LM, cuse opltivation of important h“‘.ﬂ of quality planting material of hﬂthculm,.';'”,m,‘w”
- nthuriuem. itium, tutip, fomaro h‘t:‘l:uhm.l crops-ruse, carmation, chrysanthemum };;m e
of aconomically importamt mcd I‘. pepper. cucumber, strawberry, pot plants ete e ;:f . i
icinal and aromatic plants. Off- season pre 'm' v nu: nel::; ,'

Practical:
Raising of seedlings and sapli
& ot saplings mﬁ protected conditions, Use of portrays in quality planting
Sooam‘t Em(f M’“‘“ e preparation and planting of crop for production. Inter cultural operations, "
“ o measurement. Regulation of imrigation and fertilizers through drip, fogging and |

rusting
Suggested readings:

aned Warkd Fypea ol

;.. &wﬁw:emmon?\dmgamlbv Paul V. Nelson.
meaod. ‘ on of Horticultural crops by Madan Kr. Jha, Sujan Singh Paikra and Manju '
3. :':tedcd f:uluvuion of Hauculm Crops by Itigi Prabhakar. IBPSS. ‘
4 Adrmcaio !":oteded Cultivation by Brahma Singh and Balraj Singh. NIPA.252p.
 Protected Cultivation and Smart Agriculturc by Fds. Sagar Maitra, Dinkar J. Gaikwad and 5

Tanmoy Shankar. New Delhi Publishers, 263p.
Textbook of Protected Cultivation and Precision Farming for Horticultural Crops by B. Ashok

6.
Kumar, Eggadi Ramesh and Sindhu V. Jain Brothers.
Elective Course-10

Micro-propagation Technologies 4 (3+1)
sterilization techniques for explants, preparation
s, regeneration of whole plants from different

M) BSAETIO
Objectives:

To educate the students in detail about the
of stocks and working solution, culturing of explan
cxplants and hardening procedures.
Theory:

Inroduction, | fistory, Advaniages and limitations. Types of cultures
Stages of micro propagation; Axillary bud proliferation (Shoot tip &
Organogencsis (calivys and dircet organ formation); Somatic embry oy

ion of secondary metabolites, Somaclonal vasiation; Cryopreseey ation.

on media compostion,

seed, embryo, organ, cadlus, cell);
Wl meristem culture, bud culture),
cnests; Cell suspension cultures,

aboeatny, Nutriti
all instrumciily, Sterilization technigues [0
of working micdiun, Culturing of

Induction of somatic embryas

00 and use of equipment  tissue cultuic i
1 technigues for media, oo

tion of stocks and wor
s, shoot tip end single nody.
[ whole plams Lo G flerent explants. LRudoning pi

e itroade o s P

' t-~ gg\u AnyScanner
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REATTIT U smmervcisl Seevdl Proaduction
W 9 v 030 1)

r=thabonyw e Mtl\ - ~h - )
vl owihn principbes of plantng matenal prodhuction st commercial seale and seeriguairy

Thewes
Vienere: Prscgies of Sead Production. Raiung the seed crop, Introduction. Procurement of aclass of
Imgeered wads. Reporting 10 Mondtoring or certift : ‘ ' esof slect
oy amtpecipraschini or certification Agency. Principles and practicesof selection
s Rouging. Priec m of seed producton el: field crops, Importance of isolation distance
prpiinge. m"“‘;‘l‘ of seed production in field crops, Prnciples and practices of selecton
e ﬂcﬂf:smd .f“_ Wm _Of !mdprodutuon ot horticultural crops. Copcc;ﬂ of 39""':"‘-"-
iy e Wm and its application in hybrid seedproduction of horticultural
gmrn&wds:::@qmoo,m f Seed Processing, Seed Drying.  diguae
Mﬂdbﬂm&“’uuquﬁbm\kuaorw?o ing 2 |
. . : : ! drying seeds, Cleaning and grading, A
and screen machines, Dimensional separators, Deasity separators, Surface texture separators. Colour
scparstons. Speral separators, Electric separators, Vibrator separators, Separationbased on Affinity to
.q.ads, Seod treatment, Temperature treatment, Chemical treatment, Baggingand Labelling.
General Principies of Seed Testing: Seed testing-Introduction, Procedure of Seed testing, components
of soed quality testing genetic, physical, physiclogical and seed health testing, Seed sampiing. Types
a:_aeac sampiing, Requirements of sampling, Concept of seed viability and vigour.dormancy, fypes and
principles of seed dormancy, Physiological quality of seed. Principles of scedGermination. types of
germination, biochemical and genetic basis.
Seed Cerification: Mistory, concept and objectives of seed certification; seed cerufication
agency/organization and staff requirement Indian Minimum Seed Centification Standards (1M S.C.S.;
- general and specific crop standards including GM vanetes, field and seed standards.
Seed industry and Seed Marketing: Introduction, Fvolution of the seed industry, Developmentol the
vegetable and Flower seed industry, Seed marketing - concept, definition and purpose, impurtance and
promotion of qualiry seed, formal and informal seed supply systems, Seed marketingintelligence and
roduct mix, sales promotion, distribution channels, marketing costs and margins; packaging and
labelling. Seed Associations, Factors influencing sced marketing, Seed marketing programs, Seed
industry ! Marketing of public versus priv ale ph') ers, Demand and supply of seed; role —
of seod replacement rate (SRR), seed multiplication ratio (SMR), cconomics of seed production,
seod is, Seed pricing and price palicy, seed processing and / packaging, demand
e affecting o mand for sceds, effect of price and farm income on seed demand,
Kole of WTO 1 seed marketing
in Seed 1echnology: History of plant Lssuc culume, Laboratory vrganization,
wrsition ofnutrientmedum, Micro-propagation, Axillarybudproliferation approach, Meristemand
up culture, Bud culture, Adyantages ol Micro-propagation. Problems associated with micro-
ian, Syathetc seed production, Types of sy nthetic seads, methods o dn clumt:m ol sy mihete
as of nutrient media for synthetic seed development, Starige of syutwin seeds,

and hmitations of synthetic sced products
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Production in 1'\1m v ‘I l:‘|' “|'|.\ Wostarage hand enmsentation and pollination in tomata. fivl
DO Ay ! illentifi ‘ a

collection stornge, viabilii S0 luu', eomazesddentification ol rogues anul bollen n| ,“ymcl' seed
§ LA} 34 Y ‘ Y i : i ) A 0no¢ . shedders. .

Plots ete | Visit 1o sead \"“ ,'-""'|"“ receptivity, pomctocide application visits to se ;I ‘ |l "l!('n
. h O8NS ) i b eaprac .

Seed industries and Inrull H"t ssing plant and commercial contralled and unu.nlrullf-h s'(.l.l; gl: tion

: ) cnlreprencurships visi . X - «l Seed Stores.

Of seads to assess seedd bome ml' NOOF fh'll it mh).{ freas, Differcnt methadsof examination

bome tungi, bacteria and v l\'ﬂ;nmm.«.nm and to quantify infection percentage detection of 5 d
by U L VINUSes, I c”““c,‘“” ot s AT . b ¥ e detec seed-

reatment methods., aion of storage Fungi, control of seed-borne discases, seed

Maintenane ‘ . B
ance ol aseptic conditi i et .
nutneat stocks tor synthetic e I witions and s(u|l|mlmmm;hnlqlu::;. P

Seed pr "}
dproduction i ¢ross poliimated Crops witly

| ‘ diu‘ Hs‘lt‘cli(m of exnlants for callus o I'C!T«lﬂlll(/ll ol

madium for micro propagation and Callus i F 5100 C.d us induction, Preparation of MS

Preparation of MS medine o, a If ‘ullug mv(.lnctmn. ‘Hclct.l‘mnnf explants for callus induction,

Micro-propagation. Tnoeui | ||\I.Ll”(\.-p]-(.)pilgi.lllt)n and (I,alhm'mduclinn. [noculation of explants for

plantlets from m l‘ e a -mn‘ ot explants l.m' callus induction and subscquently regencration of
atured sceds of field and horticultural crops, Synthetic secd preparation.

Suggested readings:
. QS:G:’“'-MR-[&TIEW. Seed Technology. 2nd cdn. Oxford & IBH.
naid, M.B. Jr and Copeland, L.O. - ion: Principles : acti
Chapman & Hal peland, L.O. 1997. Seed Production: Principles and Practices.
. T!xompson, JR 1979. An Introduction to Seed Technology. Leonard Hill.
. ?mghal, N.C. 2003. Hybrid Seed Production in Field Crops. Kalyani.
. Justice, O.L. ‘and Bass: L.N. 1978. Principles and Practices of Seed Storage. Castle House Publ.Ltd.
. Tl{ﬂ}m, N.S. a_nd Singh S.N. 1988. Indian Minimum Seed Certification Standards. CSCB,
Ministry of Agricullure, New Delhi.
7. Chawla, H.S. 2008. Introduction to Plant Biotcchnology. 2nd edn. Oxford &IBH publishingCo.
Ltd. 113-B Shahpur Jat, New Delhi-110049.
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~ Elective Course 12

BSAE712  Principles and Practices of Organic Farming and Conservation Agriculture 4(3+1)

Objectives: ‘ | | |
1. To teach students the principles of crop production under organic and conservation agriculture
situation

2. To impart practical knowledge of organic and conservation agriculture practices

Theory : L : T _
” Concept of organic farming, principles ar}d its scope in hldm} Choice of crops and vai u:m.:sn‘n\ ‘orgm.uc
farming; Nutrient management in organic f:armmg am} their sources; ['un'damemalsof .m.w.u,' },)c)s':
disease and weed management under organic mode 0'1 pr‘oclugllon; ()pcrat_tonal structure ul‘M C P:
Certification process and crop stundards of organic .farnn‘ng; PFocessmg, lab_c!?u-\g,‘ c.TL:toml:g
considerations and viability, marketing and export potential of organic products. Initiatives taken by

iC eanic agriculture.
Government (central/state), NGO 8

¢ and other organizations for promotion of org ulturs
1 inet Jhe e ey practices
Conservation agriculiure: definition, origin, prineiples, advantages, challenges; Primary practices (n
conservation agriculture: m

inimum soil disturbance, crop residue relention, and crop diversification,
complementary practices, conservation

agriculture vis a vis Climate Smart. Agriealture: Organic
ication i i iorpanic fertilizers for major crops.
manures- recommended doses and application in comparison (O Morganic fertilizers for maj I

it utilization; Preparation ol enrich

lysis: Method of application nt'l\io-ll-rlilx.‘fcl\"} ‘l\‘!tillik,'.f,':\"l‘l‘-:

i'n.‘it.‘lf! pest and disease llhll\‘-lg_’.t‘lllt"lll, ..\ll.lt'ltj ' fcf-;cg[

Studies on different type of hotanicals for nscets pes
QN

actical

it of organic farms W study the vi
1, vermicompost and their (uality an
gy knowledge (ITK) for nulrignl.
in-situ and green leal manuring,

arious components and the
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A
Worgniie production sygstem, Poactices of
CONSErVation apie uligee

Suggested readingy
1 A C G Fhandbook ot Ongante farming and Wotedih zers
2 VR Phabama Ovpaie armidng Tor Sustainnble Agricalinee Ayprabios (Indiay, Jodhpue
1 Vi A Nharwma Hamibook of Organie Farmitng. Aprablos (Indiag, Todhpur
Kl SO Palamappan and Ko Annaduial. Oganie Farming Theory and Peactice Seientifi
Publishers hadlywg
\ U Thapa and 1Y Lopathy. Ovganie Parming in India: Problems and Prospects, Agrotech
patlishing ageney, Udaype
CGR Vecreah Organic Taming | oundation Books. New Delhi
Parshit S8 Treads in Organie Farming in India. AgrasBios (India), Jodhpur

' Phampan, PR Organie Agriculture. Peckay tice Crops Development Foundation, Cochin,
Ncrala

- ~ Y ’ 1 . . ' . 1

: Sathe. TV Vermiculture and Organic Farming, Days Publishing House, New Delhi.

3

Singh. Abhinandan, Pankaj Kumar Ojha and Rahul Kumar, 2018. Conservation Agriculture
Technologies. Biotech Books.

1 ‘\chnry-g Sankar Kr, Srcemoyee Bera, Carnea Saha, Prabhat Kumar, Monirul Haque. B'ﬂi
Chatterjee and Anwesha Mandal. 2022. Conservation Agriculture Approach and Application.

Scholars World. 292p. -
) Elective Course 13

BSAE713  Post Harvest Technology and Value Addition 43+

Objectives:

1. To educate about the different pre-harvest, harvest and post-harvest factors affecting the post-
harvest life of fruits and vegetables

2. To educate about preparation techniques of value-added products

3. To educate about the different dehydration techniques of horticultural crops

Theory:

lmpc;‘t,ancc of post ~harvest processing of fruits and vegetables. extent and possible causes ofpost-
harvest losses: Pre-harvest factors affecting post-harvest quality, maturity, npening and changes
occurring during ripening; Respiration and factors aﬂ'cctin.g respiration rate; Harvesting and field
handling; Storage (ZECC, cold storage, CA,MA and hypot'mnc);. Value addition concept; Principlesand
methods of preservation; Intermediate moisture food (jam, jelly, marmalade, prescrve, candy) -
concepts and standards; Fermented and non-fermented beverages. Tomato products -concepts and
siandards: Drying /Nehydration of fruits and vegetables —concept and methods, osmotic diying.

Canning - concepts and standards, packaging of products.

Practical: _ _ , ‘ ST s sn RS :
Applications of different types of packing, containers tor shelf-life extension. Eftect of tempemiture on

cLelf life and quality of produce. l)eumnslmli_un of chilling ;\l}d l'ree(il\g in}lury un wcgfm\hlcx and fruits
fxtaction and preservation of pulps and juices. Preparation ol jum, jelly, RS, nectar, squash,
Gsanotically dried products, fruit bar candy and ,“"“‘“" pmﬂuch’. L.'dvl_\ll\:d |,1r\’>ducu.()ua\ny evaluation
of products Physico-chemical and sensoty Visit to processing univindustry.

gygosted readings:
Post harvest tec
Post-Harvest Technlogy by
Iusientihic Pubhshers
ostharvest |\.'(,|nm|h:'7 ol Hont

hnolopy of horticultural crops by 8 K Shanmna and MO Nauuyal.
Suja Nabi Qureshi, Ko Javeed and Abhay Kuien Sinha

euttural Crops by K I Sudhea ad Vohdien New [uda

ishiing Agency V70p
al ves! Managaont aind
¢ S Mann. haya |!“'L)}‘ Ao Howe . ',

\lorr A

.0‘¢ \
®
258 :
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Value Addition by Aswi koteat Goel, Rgpendet K and
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N __Semester VI )

Course title A M

[ Course No,
BSACS01 (a)
or

Yam e ———— L f;l-;.{lw" ite
For student opting 4 year BSc. (Hons.) degree ~~—— — +— credits

Student READY (RAWE) / Experienti - H
) Train \ :) / Lxperiential Learning / Hands
ERACHOL () ‘I'L'"‘ln'u—\ﬁil-l-"_dl‘i‘_ﬂﬂu_‘!gh'!lmt /Project Work / IIg’ntcr:::\libpuer:c:
S Total : 5

Skill Enhancement Courses (SECs)

SKILL ENHANCEMENT COURSE (SEC)
A student admitted into 1st

year of B.Sc. (Hons) Agriculture degree program will take 2 skill
Elil:u':llfgm?nt c;u;se-s each of 2 credits in each semester of first year. Likewise, the student continuing
S SUCY Into 2nd year of B.Sc. (Hons) Agriculture will undergo 1 skill enhancement course of 2
C}cdlts in each of the 2 semesters of 2nd year.
The student can select these courses from a bouquet of skill enhancement courses as indicated below
or courses offered by a colle

help ¢ . ge. The courses may be offered as module of complementing courses to
elp the student to achieve skill in a specific area of his interest.

The U'"VCI'Si_lY/I'IAElS may offer such skill enhancement courses in which it has strength/ expertise as
}vell as t.hel'c 1s prospect of local employment and entrepreneurship development. The courses included
in the list are indicative and the University/HAEIs may add more need-based courses in the list
depending on their facilities and expertise available. The students can opt only two skill enhancement
courses from section I as well as section II (one from each section) in first semester. Likewise students
can opt only two courses from III and IV (one from each section) in second semester, and only one
course from section V as well as VI in third and fourth semester respectively.

Indicative skill Enhancement courses

S. No Section Course Course title Department T~oet;1.1
No. credits
1. SEC-1 BSACI102 | Agriculture ~ Waste | Agronomy 20042) |13 2a
2 Management s 35t * 262
2. Organic Production | Agronomy 2 (0+2)
Technology
B SEC-II BSAC103 | Post-harvest - | Horticulture 2(0+2)
Processing
Technology
4 Plantation, Crop | Horticulture 20042) | Sos
. Production and -4 ez
Processing - ' '
5 Commercial Horticulture 2(0+2) -
o Horticulture
6 Floriculture and | Horticulture 2 (0+2)
; Landscaping . S
7 Protected Cultivation Horticulture 2 (0+2
- & Nursery
Management | e
8 SECAIL | BSAC201 | Seed Production and | Genetics &| 2(0%2)
' - - Testing Technology | PB. 1 31002)
""" ['Soil, Plant and Water | Soil Science &} < b
Testing | Ag. Cuemistty | —
: My
Q-BJ&: e\ W .
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10, SECAvV BRAC202 | Commercial Entomology 2(0+2) |
— ' Apiculture -
AR Biotertlizer and l'nlmnuh;‘;& e 2(0+2) 7|
biopesticide
—_— . | production | i ]
12, Commercial ‘l*flitc;rﬁ(;l})é; 12 (0‘2)-
— ooty ] 7
| 13 Production Plant 2(0+2)
, Technology of | Pathology
| | Bioagents
14 Mushroom Plant 2(0+2)
Production Pathology {
——+t——— | | Technology |
15. SEC-V BSAC301 | Video Production Ag. Extension | 2 (0+2)
16. : Food Processing Ag. Engin. and | 2 (0+2)
AH. &
Dairying
17. Basic of Agricultural | Ag. Economics | 2 (0+2) -
Start-ups and
Entrepreneurship
18. Dairy Business | Ag. Economics | 2 (0+2)
Management and AH &
Dairying
19. SEC-V1 BSAC401 | Poultry Production | A.H. & | 2(0+2)
Technology Dairying
20. : Piggery Production | A.H. & | 2(0+2)
Technology Dairying
21. Value Added Milk | A.H. & | 2(0+2)
Product Technology Dairying
Course Name: Agriculture Waste Management 2(0+2)
Course Objective:

1. To improve students’ understanding of basic food and agriculture industry waste and by-product.
2. To provide students an opportunity in understanding the significance of treating and utilizing food
and agriculture waste and by-products.

3. To study effluent treatment plant.

4. The practicals provide hands-on training in different type of food and agriculture waste and by-
products, further their utilization. -

5. After completion of course students can apply for courses specific to any category of food waste
and further specialize in it.

Syllabus
T’I;c following topics are to be covered under this skill enhancement course: Type of waste,

sources, quantity generated, process of waste collection, (ransport Systems in waste management,
techniques and technologies of wasle sorting. Ma'nagcment.of waste for environmental protection and
principle like RRR. Waste treatment and rcc)_lclmg. ldcnuﬁcatfnn of Agriculture wastes (plant and
animal origin) ~ Press mud, vegetable and fruit wastes, straw of cereals, oil cakes, livestock wastes:-
od meal, hora meal, poultry liter etc. Preparation of compost:- Indore method, Bangalore .,,C(';,Od"
EP and vermin-composting. Processing and preparation ot livestock waste manures. Analysis of
ient contents and heavy metals in plant and animal waste. Prevention of waste origin through
production, ecologically friendly products. Waste Act, implementing regulations,

l’éalion of waste from agriculture and food processing (Daivy/ Meal/ Fruits/ Vegetables /

verages/ cereals). \ % iy Q A
out of waste water treatment system (ETP). - ({27 /=

' .
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3. Identitication of co-products from Food &Vegetable industry, estimg
value added products (pectin, banana (iber, lycopene from tomato w
4. Identification of waste

ion and utilization tod
from animal industry and utilization (o deve
egg shell),

asle, watermelon/
lop value

evelop
Pumpkin rind),
added products (gelatin,

Organic Production T
Course Objective:

I. To Acquire knowledge o
environment and natural resou
2. To gain the information about the impact of organic farming and indigenous practices on environment,
ecological balance, and encouraging sustainable agriculture.

3. To have knowledge improving genetic diversity.
4. To produce food of high nutritional quality in sufficient quantity.

S. Understand the procedure followed for organic certification as per NPOP guidelines namely production
standards, labelling and accreditation.

6. To understand the economics of organic farming,

echnology 2(0+2)

N concepts of organic agriculture and have knowledge of conserving
rces, re- establishing,

» conserving flora and fauna,

Syllabus

this skill enhancement course on organic production

~ technology: Introduction, Concept/ Philosophies, Principles and Need of organic farming, Package of

q Practices for organic Farming: Selection of Crop, Seed selection and Treatment, Soil Sam
Management & Irrigati

heusehold/ Farm Level, Harvest and Post-Harvest

» FSSAI, marketing and packaging of organic produce, Undertake

urrent Government schemes related to organic farming & Process
» Marketing and export of organic produce, :

Business of Organic Farming, Various C
of Inspection, Certification and Labellin,

Practicals:

1. Visit to Organic farm to study the various components, identification and utilization of Organic
products.

2. Preparation of Organic Compost — Over ground compost, Pit compost, Liquid compost, Vermi
compost.

3. Preparation of Neem products and other botanicals for Pest and disease control,
4. Weed control through organic way,
S. Soil analysis: pH determination.

6. Seced bed preparation, seed selection an

d seedling preparation.
7. Method of application of different lypes of fertilizer and Green manue.
8. Preparation of Panchagavya / Amrit Jol.

Suggested readings:

I. Sharma, Arun K. (2002). A Handbook of Organic Farming. Agrobios, India. ‘
2. Sathe, T.V. (2004). Vermiculture and Organic Farming. Daya Publishers.
3. Alvares, C. (1996). The Organic Farming Source Book. The Other India Press, Mapusa, Goa.

4. Gupta, M. (2004). Organic Agriculture Development in India. ABD Publishers, Jaipur. India.
5. S.P. Palaniappan & K. A,

wadurai (1999). Organic Farming - Theory and Practice. Scientific Publishers,
Jodhpur, India.

6. Dr. Pratiksha Raghuvanoki. Handbouk of Organic Furming, ‘
7. Organic Farming: The Ecological System - Agronomy Monograph 54, ASA, USA.

Subha Rao, N .S, (2000), Seil Microbiology. Oxford & 1BH Publishers, New Delhi. y
Dongarjal R.P, & Zade S.B. (2019). Insect Ecology and Integrated Pest Management. Akinik
tions, New Delhi.

L
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ideline of National Froject on Organic Farming, Department of Agricuiture and Cooperution, INM
Minisuy of Agriculture, Govt. of India. . g —s O

’ M& Ve A AT " o ® .~-\»




4

4 . . ’ "nsv rClio
l I l)"sh\ L“t (lc hll“ ‘2!)”5). ()I Jeini }' ’"”n(\’ - ofanc (]’ ds, ‘( ( .’(’d“u”l)”- ( ert 18
f\&'l II)IL,S, '"d]d . ’ . ’ ‘ r

Post-harvest Processir
Coursc Objectives: iE Testiniglogy 2(0+2)
1. To provide basic understanding/knowledge of postharvest processing methods and processes
involved in post harvest loss reduction.
2. _10 "“fO_dUCe postharvest management practices which are eco-friendly and sustainable by
" }I’_“egm‘-mg them with cxisting modern technologies.
- fo‘:l:"]“t?;”\‘::ﬁiilﬁigls in product development, conversion of fresh produce to processed
Syllabus: on (nutritive and economic value).
:::czz:zz '::‘cz;h‘r‘:gl:s ifrl'e to be covered under this skill enhancement course on post - harvest
losses. role of posthﬁ' ;“poxl;tance of fruits and vegetables, extent and possible causes of post harvest
Bioch::mical o es "tec' nology, Chmatic factors, Plant factors and Field Management factors
. compounds, Ph S%Oi(; ?cl “C“” changes, TSS, Acidity and Sugar changes, changes in Flavour
. production ,Ha r\)f,estin g'lc];'ff hanges: Respiration and factors effecting respiration, Ethy:lene
washing g;'adin e “g’ o ifferent types of harvesting and their advantages, Pachouse operations:
MA., and thobfn:ic st'oi:? I?%jlhnrves.t treatments, packaging and Storage: (ZECC, cold storage, CA,
methods of preservatio 1!.:01), ;ﬂh_d""lng and freezing injury. Value addition concept; Principles and r
jelly, marmakide r=scl ' rradiation, Pastucrization, Sterilization, Carbonation Prepartion of Jam,
Wine' and cider o't}?e: ff\ ¢ Cal(lidy — Concepts and Standards. Fermented beverages: Preparation of
of RTS, Syru - uaslerme::i?al products prepared from fruits; Unfermented beverages: Preparation
VChumc);- Dwiﬁ’r—giﬁ‘ek €0 bl - Tomato products- preparation sauce, ketchep, soup, paste/puree,
i’ o & rence between drying and dehydration and their concepts, different methods of
rying: solar dry‘mg, osmotic drying, shade.drying; Different types of dryers: Spray, cabinet, Fluidized
bed dryer; Canning- Concepts and Standards, preparation of canned products, packaging of products.

Practicals: Prepafation of J@l, Preparation of jelly, marmalade, Preparation of preserve, Preparation
of 'c.andy, Preparation of T efmented beverages (wine and cider), Preparation of Unfermented beverages
(RTS, Syrup, Squash, cordial), Preparation of sauce, ketchep, soup, paste/puree etc.

Suggested readings:
1. R.Verma and V.K.Joshi. 2000. Post Harvest Technology of Fruits and V S
i Indus Publishing Co. New Delhi ISBN 81-7387-108-6. cgetmsice. Vel. 1211
2. Ron Wills, Mc Glasson and Graham Joyce. 2007. Postharvest- An Ini i
: : y . ¢ - d

Physiology and Handling of Fruits, ‘Vegetables and ornamentals. I(E,‘[:l; l;:lttfn :0 thle ?

ISBN97818459322755, rhational.
3. K. Thomposon. 1996. Post Harvest Technology of Fruits and Vegetabl ’ :
ISBN 1-4051-0619-0, e e
. Stanley J. Kays. 1998. Post Harvest Physiology of Perishable Plant Products N .
Lisa Kitinoja and Adel A. Kader. 2002. Small-Scale Postharvest Handling Pracc::ﬁcbesN :wl'\;)elh} |
for Horticultural Crops (4th Edition) P ostharvest Horticulture Series No. 8E I"osth:rr:fu‘*.,
echnology Research and Information Center University of California, Davis USA A -

[ops, Production and Processing 2(0+2)
ives:
limportance and scope of plantation crops
aroduction practices and challenges of major plantation crops
e processing and value addition of plantation crops
ation crop management and processing

/
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Fhe following topics are to be covered unde il en .

(‘I‘U!N. production and processing: h\lrmlucli.nlll(-'l():I"l':lii.:i!::l(l'."rcr:l'\'-mnwme'
t‘t‘nnmn_\-_; Aren,  production,  productivity, export and impu)ri'
;;hm'lurh.-r|.-|ic.<l. (‘Iussi:icmiun and vawietal wealth. Soil and climu.li

roductivity, their problems; Plant propagation, planting and after care, bringi ing’ nutriti
:1\:::5:‘1:\\.::t:::;:u:lgn‘:l‘ \ll‘\\l\:‘:‘:: :ml‘l\'ic:;ts.'slcﬁcicncy symploms, physioin 8:25'25';5:3([]):::::3; ::ftg:;o:;i
"guator, 8, lfertigation, water management- drainage and irricat
regulation, weed management ‘tmining and pruning, crop r ‘ T e Marcett

| _ t, , crop regulation, matur ices i

:\‘:‘1.]:\'?:: ::\%'t:::‘:;ﬁlc\l:\l: :::ﬁ:; ;'::;‘;‘(:\:lis p::]\.d tilclio_n prc;blcms- w(;cgs, pests and dnscalg:s:rt‘gicx: ;a:aar;:r:;gt
C ' tic efticiencies of crops at different ticrs, cost benefit analysis: Oreanic
tarming, management of drought, precision farming. Introduction il and practioes T Lot
harvest u:clnnﬂow of plantation crops, commerci«ﬁ uses of plnm’nll,ilc;:t::r;ic:sa;(:ozzizl:eso?ftsg'ﬁ;
p‘m\lm:c from plantation crops, processing and value addition, grading packin'g and storage Crojs-
lea, (.ncm\‘ Rubber, Coconut, Betel vine, Coftee, cashew nut, Arcc’a nut and Oil almg z;tc Cgs;
a‘nulysns and cstablishinent of enterprise based on this skill enhancement course. PR
| ;:’c‘t‘icals: l?escription of botanical and varietal features, selection of elite/ mother plants and
:1 “d:::gs. soil ‘tc.sfl crop response slu.dies and mapur.ing practices, pruning and training, maturity
: :d ds, hgm.stmg, Project preparation for establishing nursery and plantations, visit to plantation.
i)m cnt;tt;gatnon of sce‘d:s and plants, botanical description of plant; preparation of herbarium,
Of.pag N, nursery raising, field layout and method of planting, cultural practices, harvesgng. Study

processing of different plantation crops and storage. Value added products from plantation crops.
Suggested readings:
5. Plantation Crops Production and Processing by S. K. Singh

. Tea Production and Processing by R. K. Gupta
3. Coffee Production and Processing by T. K. Bose
4. Plantation Crops: A Comprehensive Treatise by various authors
5. Tea Science and Technology by various authors
6. Coffee Science and Technology by various authors
7. Cocoa Production and Processing by various authors
8. Rubber Production and Processing by various authors

' course ogp plantation
of plantation crops in National
Centre of origin, Botanical
¢ factors on crop growth and

Commercial Horticulture 2(0+2)

Course Objectives: _ . . . .
1. Understand the fundamentals of commercial horticulture and its importance in agriculture.

2. Learn about the production, management, and marketing of horticu]t}lral crops.
3. Familiarize with the latest technologies and innovgtions in com.mercml‘ horticulture.
4. Develop skills in planning, managing, and evaluating commercial horticulture enterprises.
Syllabﬂ;‘.hc following topics are to be covered under this skill enh_a:.:?emcnt course on commercia;
horticulture: Introduction to Commercial Horticulture: - D.etnutlo'n, scope, and importance ‘(')[
commercial horticulture - History and development of commercial homcqltu.rc- Role of cor'n;n?r.cm
horticulture in agriculture and economy, Production 'Mauagemc?nt: - Ifrmctpkis o.f crop ISC(:(;:::::
planning, and management - Soil and climate requirements ("o.- hortufult;_xm' crops - mng;an 1 "
fertilization, und pest management practices, Fruit_Pmductmn - (,ommcrcl.al nlnt cirl(?ps’ (:;;d s'l:)tzi’u:
banana, citrus) - Propagation, pruning, and training methods - HarvcstuTg, mn; :?E:n;i(m).- chd
techniques, Vegetable Production - Commercial \_/cgcmb‘lc crops (.c.g.,‘lmtnftu, p?n.: (:md s
duction, nursery management, and transplanting - Crop rotal:on,‘mtu'mePv ‘b;c fwnmhcmum,
ing, Ormamental Horticulture - Commercial ornamental cmps_(t‘i-&,l-f “TINH o ‘nmr!\'cting.
jon) - Propagation, pruning, and training methods - Post-harvest \9}" ‘:[-D-kcli"” strategies
dny and Untreprencurship - Market trends, demand, um! supply analysis - «’ l:u .mc; plunnfng.
(e.g., wholesale, retail, online) - Entrepreneurship dcvclnpn}u:l.n mt:l ’Lfali “:J‘ o
legies and Innovations - Precision horliculturc: hy.dmponu.:. an z'“riz:i‘.orticultu:c,
vation, greenhouses, and shade houses - Mechanization and atx\toma ion

e\
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Case Studics and Project Planning. Real Hite case stadics of awcessful commercial horticulture

caterprses  Project planming, feasidhity stisdre o nnd tisk assessanent. Caoat analy 98 and establishmern
of enterpmise hased on this kil enhan ement con g

Practicals:
1 Viat te Commeraial Horticnlture Farms: Visit local commercial hosticulture farms to observe

production practices, marketing strategies, and management techmigies

2 Sonl Testing and Analy sis Conduct soil tests to determine pll, nutrient levels, and other parameters
cssential for hottiewdtural evop production ) -

¥ Propagation Techmques: Practice propagation techniques for horticultural crops, including grafting,
budding. and lavening

4. Pruming and Training
other horticultural crops, i
S Imgation System Design: Design and install irrigation systems for horticultural crops. including
dnip imigation and sprinkler sy stems. .

6. Pest and Discase Management: Identify common pests and diseases affecting horticultural ccops
and leamn management strategies. . .

7. Post-Harvest Handling: Practice post-harvest handling techniques, including grading, packaging.
and storage of horticultural produce. .

§. Market Survey: Conduct a market survey to analyze detnand, supply. and prices of horticultural
produce. ’

9. Business Plan Development: Develop a business plan for a commercial horticulture enterprise,
including production, marketing, and financial projections. .

10. Case Study Analysis: Analyze case studies of successful commercial horticulture enterprises to
identify best practices and challenges.

Suggested readings:

1. Commercial Horticulture by T. K. Bose

2. Horticulture: Principles and Practices by G. .. Kohli

3. Fruit Production and Postharvest Management by S. K. Mitra

4. Vegetable Production and Postharvest Handling by R. K. Singh

5. Omamental Horticulture by R. L. Misra

6. Precision Horticulture by A. K. Singh

: it ‘ e e 3 ants, and
- Learn pruning and training techniques for fruit trees, ornameptal plan ¥

Floriculture and Landscaping 2(0+2)

Course Objectives:
1. Understand the fundamentals of floriculture and landscaping,

2. Learn about the production, management, and marketing of floricultural crops.
3. Familiarize with the principles and practices of landscaping, including design, installation, and

maintenance. o . .
4. Develop skills in creating and maintaining beautiful and functional landscapes.

.Syllabus:
The following topics are to be covered under this skill enhancement course on floriculture

and Iandscaping; Introduction to Floriculture - Definition, scope, and importance of floriculture -
story and development of floriculture industry - Types of loricultural crops (e.¢ | cut Nowers, potted

ts, bedding plants). Production Management - Principles of crop selection, planning, and
gement - Soil, climate, and irrigation requirements for Raricultaral crops - Propagation, growth
ion, and pest management practices. Floricultural Crops - Producton apnd management of
floricultural crops (e.g., rose, camation, chrysanthemum) - Post-harvest handling and
of forcultural products, Lundscapiag Principles - Delinition, scope, and importance of
- Principles of lundscape design (e g, balance, propottion, harmony) - by pes ot landscapes

ial, commercial, public). Landscaping Design and Installation Landscape design
e analysis, concept development, plan preparation) - histallation of landscape features
dscapes, water features), [undscape Maintenance - Mamtenance practices tor
ping, irrigation, fertilizution) - Pest and discasc '",Ax‘“;‘\i‘m"'“ in landscapes.

K Vg




Spoecial
alleed Landscap
i . ‘ ".‘ Ninw Y \
Ue of gopa b s " pevialing ‘.l T g techndgues (e "l
Uses In Insicisonplrig (0.0, trv M NeRReAp I, vortieal ‘
s urrent trends and invovations in or o trees, shiuby, u|""""":'\"*‘|") |  imovan )
Integration). Cast analy six and ' Aoeteulture and tandseaping (e, susta . | s aingg
- ‘ l J LY \
Prastioes: destablishment of enterprise based on ||ur|r\.]|:‘ e prectlces, '”'»"N“"“R)’
rra | Alture and landge
- Pagatian of Floviculiural Cvops: Practice .
> nm\‘m}g. cutting, and grafling "
- Florewltual O | i
Inchling t\\u‘al\( p Production: Leam production tee
Vs, camation, avd eluysanthemum

1 PostHa '
~Hanvest Handling: Prac W
S 2 Pactice harves ~ i
packaging. and storage. post-hary t handling technlques for cut Nowery

4. Ploml Arma
{ Yeint: N
ngement: Create (loral arrangements using various flowers foliage, and d
' v and design

including grading,

l:\‘l\‘iples‘
S Market Survey: Conduc
. y: Londuct a market survey to analyze demand, supply, and prices of floricultural

6. Landsc i
ape Design: Crea
selection znd Iayol\?t. te landscape designs for residential or commercial spaces, including plant

7. Plant Selection and lden
: : tification: Identi
!smu ing l shnlllb.\ proundouy ;sm fy and select ornamental plants suitable for landscaping,
N ndsape& ation: Practice installing landscape features, including plants, hardscapes, and
9. Landscape Maintenance |
N | i i
o sty -arm maintenance practices for landscapes, including pruning, irrigation,
. Xeriscaping and Sustainabl i pes
‘ ¢ Landscaping: Design and install xeri
using drought-tolerant plants and efficient imigation systems. rerlscapes o sustanbe fndsce

Suggested readings:
1 Floriculture: Principles and Practices by S. K. Singh
2. Floriculture and Landscaping by T. K. Bose
3. Commercial Floriculture by R. K. Singh
4. Floriculture: A Comprehensive Guide by G. L. Kohli
5. Cut Flower Production and Management by A. K. Singh
6. Landscaping: Principles and Practices by R. L. Misra
7. Landscape Design and [nstallation by A. K. Singh
8. Sustainable Landscaping by S. K. Mitra
9. Landscape Architecture: A Manual of Environmental Design by L. J. Simas
10. Principles of Landscape Design by T. K. Bose
11. The Art of Floral Design by various authors
12. Landscape Plants for Dry Regions by E. F. Gilman
' 13. Floriculture and Landscaping: A Practical Guide by various authors
14. Sustainable Landscaping for Dummies by various authors
15. The Landscape Architect's Handbook by various authors

Course Title: Protected Cultivation and Nursery Management Course Code: S0148003

Course Credits: 2 (0+2)
Course Objectives:

| Understand the principles and
Learn greenhouse manageinent practices, includin
amiliarize with hydroponics and other soilless cu
elop skills in nursery management, including plant propa
e case studies and develop business plans for protecte

benefits of protected cultivation

g climate control and irvigation systems
ltivation methods

gation and production

| cultivation and nursery enterprises

| enhancement course on protected
efinition, seope, and
reenhouses,

re to be covered under this skil
roduction to Protected Cultivation- D
d cultivation structures (&g~ g

following topics a
nd nursery management: [nt
protecied cultivation, Types of protecte
' \ 2. £ QA o LN
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polyhouses, shade hoyises), Benefits and limitations of protected cultivation. Gr&cnhousc_ M;magcman.
Greenhouse  design  and  constructions  Climate control  systems, (c.ig.. heating, cooling,
ventilation).Irrigzation and fertigation systems Crop sclection and management in greenhouses.
Hydroponics and Soilless Cultivation Principles and bencfits of hydroponics Types f’f hydroponic
systems (e.g.. NFT, DFT, ebb-and-flow) Nutricnt management and plant growth in hydroponic
systems. Nursery Management Principles and practices of nursery management Plant propagation
methods (e.g., sced, cuttings, grafling), Nursery production systems (e.g., container, field), Planmt
growth regulation and pest management in nurseries. Business Planning and [’.nlrcprc.ncursh:p Market
analysis and demand for protected cultivation and nursery products, Business planning and ﬁ'}anma‘
management for protected cultivation and nursery enterprises, Marketing and sales strategies for
protected cultivation and nursery products.
Practicals:
. Greenhouse Visit and Observation: Visit a greenhouse and observe climate control systems,
irrigation systems, and crop management practices.
?. Qrecnhouse Design and Layout: Design and layout a greenhouse, including climate control and
irrigation systems. )
3. Hydroponic System Setup: Set up a hydroponic system, including nutrient solution preparation
and plant placement. )
4. Crop Selection and Planting: Select and plant crops suitable for protected cultivation, including
vegetables, fruits, and flowers. .
3. Climate Control and Irrigation Management: Manage climate control and irrigation systems in a
greenhouse or protected cultivation structure.
6. Nursery Visit and Observation: Visit a nursery and observe plant propagation, production, and
management practices.
7. Seed Germination and Seedling Production: Practice seed germination and seedling production
techniques.
8. Plant Propagation Methods: Practice plant propagation methods, including cuttings, grafting, and
layering.
9. Container and Field Nursery Production: Practice container and field nursery production
techniques. ‘
10. Plant Growth Regulation and Pest Management: Practice plant growth regulation and pest
management techniques in a nursery setting.
Suggested readings:
1. Protected Cultivation and Nursery Management by S. K. Singh
2. Greenhouse Management by R. K. Gupta
3. Hydroponics: A Practical Guide by T. K. Bose
4, Nursery Management: Principles and Practices by G. L. Kohli
5. Protected Cultivation of Horticultural Crops by various authors
it 6. Greenhouse Production and Management by various authors
| 7. Hydroponic Crop Production by various authors
o 8. Nursery Production and Management by various authors

Seed Production and Testing 2(0+2)

Course Objective:

1. Seed Production: Understanding Seed Biology, Seed Production Techniques, Quality Control, and
Seed Certification. ’

2. Seed Testing: Quality Assessment, Sampling Techniques, Seed Health Testing, and Seed Storage
and Preservation,

3. Seed Processing: Understanding Processing Methods and Quality Control.

e R

Syllabus:
The following topics are to be covered under this skill enhancement course o seed production

and testing technology: Definitions: Sced, seed quality, certitied secd, ete. Importance and scope of
seed indusuy in India. Classes of seed and their production chain. Genetic and physical purity.

Ly
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Sc"k‘d DCCRS ) : ' v il i
Processing steps: drying, Clc-ming_ and seed certification standirds

‘ rocess grading, treating. Equipme i
Seed packaging and SMOTAREe DRine: N B Bquipment used in seed Tocessi
SR i . e .es ‘teriorit - iy . ‘
age | ltml]‘in. Seed dete roration and mclhn(I\'ln maintain c" | ‘_*;'f;?.i L
Seed A Dtn seed viability, Seed

Sampling procedures, lesting for purity, germinat i

Principles, nhes e T pueity, Bermmination, nuyslurc. and seed health. 19je spect]
ottt k‘Stsr'ﬁ.“‘ gcnct‘g :u?r‘;:;‘d::l :ls.' l‘l.l\()nll'lg and evaluation of ohscrvutions; pre lnlx:rlldpm\tpl:;:lxm«lz
sampling, testing jabeling \-cali,l 'u.m;)n‘(glow-uul'l?sts); post harvest inspection and evaluation: scL:(;
I‘E&inwnancc and issuunc:.: ‘of c;;;‘tli]:wﬁl;n?trzzgfgsl“mL;C: ports; conppeCatons or by h;hel:.
lisrgen b ~ Certific: 'dS and reports; certification fee and other service
sod testing mlljs nb\iI éa;.\sg:\(\l\ (;16125 m.\;d growers. OECD seed certification schemes. [S'I'A(zilr::irni:mt:l
certification mas e L ), Seed Rules (1968), Seed Control Order. Role of central/state seed

Q S and seed inspectors, Intellectual Property Rights (IPR), PPV&FR Act o

Practicals: Selecti * sui

Mooelection of suitable areas/ i for hi i ;
study of floral biology of re lwlocaum}s for high quality seed/planting material production:
N gy vegetables, determination of planting ratios for hybrid s i
vegetables; use and maintena f i inei id seed ton e i seed praduction
on emasculation and Lo, ance o monoecxou‘s line in hybrid seed production of cucumber; exercises
seed productio. technpol Ination; s?“.’ extraction methods and their effect on quality of vegetables:
Seeds of importay I0 og ot: van‘cnes. and hybrids in vegetables. Structure of monocot and dicot
laboratory: iggntif plant species; identification and handling of instruments used in seed testing
Gros: est;matio xca;mn of seec!s of weeds and crops; physical purity analysis of samples of different
requi;emem : n o set_bd mmst_ure _content (oven method); seed dormancy breaking methods
e s or conduct}ng Bermination test, specifications and proper use of different substrata for
u ;iabﬂjt\. ton,_ seed germination testing m different agri-horticultural crops; seedling evaluation;

i estu.lg by_ tctrazohu.m te.st m.dlﬁ‘erent crops; seed and seedling vigour tests applicable in

!ouslcrops, species & cultivar 1dept1ﬁcaﬁon; genetic purity testing by chemical, biochemical and

molecular methods; seed h?alth testing for designated diseases, blotter methods, agar method and
embryo count methods; testing coated/pelleted seeds.

Suggested readings:
1. Agrawal PK. (Ed.). 1993. Handbook of Seed Testing. Ministry of Agriculture, GOI, New

Delhi.

2. Agrawal, R.L. 1975. Beej utpadan Evam Pramanikaran (Hindi). G.B.Pant Univ. of Ag. & Tech.
Pantnagar.

3. Agrawal, R.L. 1997. Seed Technology (IInd Ed.) Oxford & IBH Publ. Co. New Delhi.

4. ANON. 1996. Intemnational rules for seed testing. Seed Science and Technology, 24 (suppl):1-

335
5. AOSA. 1991.Cultivar purity testing handbook. Contribution no.33 to the Handbook on seed

testing (MB McDonald & R. Payne, eds.) Assn. of Official Seed Analysts, Linkon.
6. Arora, S.K. Hariyana Men Subjion ki Utpadan Prodhyokiki. Scientific Pub. India. _
O | 7. Chalam, G.V and L. Nccelkantam 1962. Improved Seed. Agricultural Production Manual,

8. Copland LO & McDonald MB. 1996. Principles of Seed Science and Technology. Kluwer.
Desai BB, Katecha, PM & Salunke DK.1997. Seed Hand Book: Biology, Production.
10. Desai BB. 2004, Seeds Handbook. Marcel Dekker.
11. F.A.O. Quality declared seeds 1997. (United Nations‘Romf:.) Day§ Publ. House.
12. George RAT. 1980. Vegetable Seed Technology. A Technical th}de to Vegetable Seed. .
13. Harihar Ram. (1997). Vegetable Breeding; Principles and Practices. ICAR. New Delhi.ed.

: rk. o
14. g}la/'ingg:;)d !'::gc,i ITIIE::"c‘:Vh‘rr(())logy in the tropic. The International Secd Testing Association,
reprinted by Scientific Publishers, India.

15. ISTA 2006. Seed Testing Manual. ISTA, Swit;crland. ip oy oo
16. ISTA(2008) International Rules For Seed Testing. ISTA, Bassersdrof, CH. Switzerland.

17. Martin C & Barkley D. 1961. Seed Identification .\{:\_nual. ().\'l‘m’\l & 18I l._ .
18. Nema, N.P. Principles of Seed Certification und Testing. Daya Publ. House.

0 ¢

E 19. Seed Act, 1966. Govt. of India, Manager l’uhliculinps. U.I.L)A. th\ Dchh‘iiu'
? 20. Seed Rules, 1968. Govt. of India, Manager Publications, G 1.0, r.w“-h o
E 21. Singh SP. 2001. Seed Production of Commetsial Vegetables, Agrofechh

\ /7 4 M i
(TR & Dayar B T Anvsamer g

.



WOTIR ey v

G ® Rovr T |

22. Tunwar NS & Sinph §
4 oo 'l'lj N'ﬁ & Ningh '\V TOXR. Indian Minimum Seed Centifiention Standards, Central Seed
ertilication oy, Minisiry oF Apriculinie, New Dellii '

Soil, Water and Plant Annlysis 20 +2)

Course Objoctive:
. To Evaluate Soil l-oru'lity, Assessiment of Soi Huimhilily, Identification of Soil Problems, and

Recommendation of Management Practices
- ~ Ny n . ’ [} ) 1
;. }o l,).‘}aluatn Wurcg Quality and Determination of ltrigation Needs
\ TN 1 et H { ‘
4 1“: I I:IlLlInMlell‘| tent Deficiencies and Lvaluate Plant Response to Nutricnts,
, , (a;n .clr';tm\ the t.‘mnpns[ucm, properties, and interactions of soil, walter, und plants, enabling them
0 make informed decisions fop sustainable agricultural practices.

Syllabus:

The following topics are to be covered under this skill
plnn_t analy_sis: Coll'cction and soil water and plant sample for analyses; Soil profile study; Bulk
densaty..paru_cle density, Porosity, water holding capacity and soil texture; Estimation of soil moisture
by -gmvxmetr.w and yo!umem'c methods; Lime requirement, Organic carbon, pH, EC and available
major and micronutrient in soil and plant sample; Leaf area by Icaf area meler; Relative water content
of leaf; Specific leaf weight; Chlorophyll content of leaf, Irrigation water quality analysis;
Measurement of soil water potential; Water flood measurement. Sced viability and germination testing.

enhancemen( course on soil, water and

Practicals: Study of soil sampling tools, collection of representative soil sample, its processing and
icle density of soil by pycnometer method,

storage, Determination of bulk density and part
Determination of Porosity and moisture content in soil, Determination of soil pH, electrical
conductivity, Cation Exchange Capacity of soil, Estimation of organic carbon and organic matter
coatent in soil, Estimation of Mineralizable Nitrogen in Soil, Estimation of Available Phosphorus in
Acid Soil andAlkaline soil, Estimation of available Potassium, Ca and Mg, Sulphur in soils, Estimation
of Total Nitrogen, Phosphorus, Potassium, and Sulphur in plants, Collection of Water Samples and
Estimation of irrigation water pH, Electrical Conductivity (EC), Total Dissolved Solids (TDS), Total
Suspended Solids, Biological Oxygen Demand, different forms of Nitrogen, different forms of
Phosphorus, Potassium, Chlorides, Carbonate and Bicarbonate, Sulphate, Boron, Sodium, Calcium
ability. Determination of soil texture

and Magnesium and Estimation of Water quality indices and suit
and Soil Suction. Testing of Seed Viability, Seed Germination Test, Sced Physical Purity Test,

Electrical conductance of seed leachate, Determination of test weight, Introduction to GIS and RS
posheet in GIS software,

software: downloading ,installation, plugins, Ge0~re.fercncing of a to
Digitization and area calculation using GIS sofiware, Field data collection using GPS device and data
and DEM ,Rainfall data, and Soil Map,

import to QGIS, Collection of open source satellitc data .
Creation of different types of map in GIS Software, Soil Erosion Risk mapping using RUSLE

MODEL.
ted readings:
Sugges § anual on soil, water and plant

i . ' Dwivedi. 2013. M
1. Dhyan Singh, P. K. Chhonkar, and B. S. ‘
ana’IJysis. Westville Publishing House, New Delhi.

tefan, Rolf Sommer, and John Ryan . 2013, Mxelluuc{x of Soil, Plant, and Mf'al::r
# ,?::;ﬁ;;?:t:ma’tionﬂl Center for Agricultural Research in the Dry Areas) Box 114/5055,

:31?1“:1:’(!5‘:?22?] Analysis: Part 1 and 2" Lditors: C.A. Black, D.D. Evany, J.L. White, 1.E

/ I*.F. Clark. Publisher: American Society ol Agronomy, o
f‘.’:ﬂ;’;‘g‘& afd:;(:lNérﬁ.'” W. A. (1978). "Development of a IXUPA Soil est for Zine, lron,
J ’ by » Lo

* Manganese, and Copper."Soll Science Sociely of dlmertea Jowrnal, 12(3), 421 428 DOL:

j19° ¢ 200030009x . /
é‘?-2|36?si‘;" 'l())lsﬁjl?:ﬂjf:))is’ogﬁ (1961)."Methods of Analysis for Suils, Plants and Waters
‘hapman, H. D., , Pl , J

> University of Califoinia, Division of Agricultural Sciences. Q %
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6. APHA (American Public Ilenlth Association). "Standard Methods for the FExamination of

Water and Wastewater." ‘
7. ICAR - Indian Council of' Agricultural Rescarch (India). Offers soil an
in PDF format from institutes like 1188 {Bhopal) and CSSRI.
8. FAO Soil and Plant l'esting Manuals, Accessible at: www. (40,01,
?. "Soil Chemical Analysis"Author: Subbiah Asija / Jackson, M.L.Publisher: Prentice Hall

0. "Handbook of Reference Methods for Plant Analysis" Editor: Yash P. Kalra. Publisher: CRC
Press

I plant testing manuals

11. "Soil, Plant and Water Analysis: A Methods Manual". Authors:

: ! S. R. Redey & P. R Reddy
12. "Water Quality: Guidelines, Standards and [lealth"

World Health Organization (W110))

Commereial Apiculture

Course Objective:

1. To promote the public awareness of beckec
yield.

2. Explain the basic concepts of ap
morphology and foraging.

3. Producing other honeybee substances, including bee pollen,

4. To provide Knowledge of honeybee biology,
and how to best use the colonies.

S. To build human resource in the beckeeping sector.

q. To justify the presence of bees to increase the agriculture productivity.
- To control quality and promote markets of honeybee products.
8. To establish small scale agriculture based industry.

9. To provide pollination services for local food crops.
10. To co-operate with other Bee-Keeping organizations with similar aims.

2(0+2)
ping and native honeybecs for the improvement crop
iculture like systematic, colony organization, polymorphism,

propolis, and royal jelly.
Knowledge of local nectar flows, Deciding on the goals

Syllabus
'I‘)ltle following topics are to be covered under this skill enhacement course on Commercial Apiculture:
Theory: Introduction to Apiculture: Scope, importance, history of bee keeping, Types: Traditional bee
keeping, Modern beekeeping, Urban or backyard beekeeping, Apiculture development in India: institutions
involved. Role of Central Honey Bee Research & Training Institute, Basic Taxonomy: Honey bee species
and identification. Origin, systematic and distribution of honey bees. Types of honey bees, Species of honey
bees. Bee identification , Basic concepts of morphology of Honey bees — indigenous and exotic, Social
organization in honey bees, Social behaviour and Communication, Basic requirements of Tools for starting
bee keeping, Bee flora, importance propagation, congenial conditions for starting up of apicul ture, Migratory
Bee Keeping: transportation of Colonies, floral Calendar designing, Bee breeding n'iulu pllcanon} of colomfzs,
Production of Honey and ther valuable by products of honey bees, Honey extraction & hax}dlmg - Quality
“ontrol standards - Honey testing kit, Processing of honey, Bt_:e venom & Royal jelly cxtraction, Bee venom
& Royal jelly extraction, Seasonal Management of bee colqmcs, Bec as pollinators, types of crop pollinated
by bees, Bee cnemies and discases: Introduction, l’.'ncmlcs of honcybees = Wz_lx Moth, Ants, Wasps,
Microbes, Pests; Diagnosis and identification and their management, Economics in sprfnl‘l scalf: and Izgrgc
scale bee keeping, Types of value added honey produ(’:ls Murk‘clmg of bee proc!uclx: Definition L.)f markclm'g,
Marketing Honey Comb and Honey, Marketing Pollination Services, M:grkctmg Wax, Marketing l’rfnpnllw,
Marketing Pollen, Marketing Royal Jelly, Marketing Bee Venom, Mnrk'cung A(_lult and Larval bees, Costing
and Financing the Marketing Activities, Beckeeping as small scale agriculture industry.

Practicals: Study of morphology and anatomy of honey bee, lc!cnliﬁcuti(m utj different species u:.)d :.u_h-
species of honeybees, To become familiar with different equipments used in mml_cm I{cckccpu}u for
domesticating hive bees, basic principles of honey bee management , parameters required for .\‘cluctu-n.c;l
good apiary site, andling of bec colonics, recording of c(':!uny Jata and pu:c‘u‘uuc.nh‘ 'rgc_p-.;;r;,lf .
supplementary feeding, robbing, absconding, and honey extraction, mem;nguncnl m.ulfu-. a.l,xl,un'u.-..‘ i1
scientific management of honey bee colonies, method of honey extraction and preparing colunies for
summer season, To understand technique of mass queen rearing of honey bees, impottant bee -.nv.lun._ ,
and their management, honey bee disenses, their symptoms and management, study of Bee products,

: V2R S s
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Hdney extraction, processing, botding, Bees wax rendering, Royal jelly preparation, Bee pm!(,:!;, propolies
extraction and Value added honey product preparation, purification, To know expenditure involved and
Income generation from commercial bee keeping, To understand Feonamic Value of Commercial

Beckecping.

Suggested readings:
. ABC & XYZ of Bee culture - A, [, Root
2. Alethea Morrison (Author), Mars Vilaubi (Photographcr), 2013. Homegrown Honey Bees: An

Absolute Beginner's Guide to Beekeeping Your Fitst Year, from Hiving to Honey Harvest. Storey
Publishing, LLC; 1 edition.
3. Alison Benjamin, By (author) Brian McCallum, 2008. Keeping Bees and Making Honey. David &

Charles, Newton Abbot.

4. Alison Benjamin, By (author) Brian McCallum, 2008, Keeping Bees and Making Honey. David &
Charles, Newton Abbot.

3. Asian Bee Journal Bee Keeping in India - G. K. Ghosh

6. Beekeeping: A personal Journey — Dennis Brown Craj g Hughes, 2010. Urban Beekeeping: A Guide to
Keeping Bees in the City. e Good Lite Press, Preston,

7. David Cramp, 2009. A Practical Manual of Beekeeping: How to Keep Bees and Develop Your Full
Potential as an Apiarist. Spring Hill, London. .
8. David Cramp, 2012. The Complete Step-by-step Book of Beekeeping: A Practical Guide to Beekeeping,
from Setting up a Colony to Hive Management and Harvesting the Honey. Lorenz Books. London.

9. Dewey M. Caron, 2013. Honey Bee Biology and Beekeeping, Revised Edition. Wicwas Press,
Kalamazoo,

10. Eva Crane, 1999. The World History of Beekeeping and Honey Hunting. Routledge, India.

I'l. Hunt, G.J., 2000. Using honey bees in pollination Purdue University.

12. Indian Bee Journal - All India Bee Keeping Association

13. Kim Flottum, 2014. The Backyard Beekeeper: An Absolute Beginner's Guide to Keeping Bees in

Your Yard and Garden, Quarry Books.
14. Kim Pezza, 2013. Backyard Farming: Keeping Honey Bees: From Hive Management to Honey

Harvesting and More. Hatherleigh Press, U.S.
14. Laidlaw, H.H., 1997. Contemporary queen rearing. Published by Dadant and Sons. R. A. Morse,

Rearing queen honey bees. Wicwas press, NY.

Biofertilizers and Biopesticides Production 2(0+2)

Course Objective:

1. To provide foundational knowledge of biofertilizers and biopesticides, including their types,

production methods, and mechanisms of action.
2. To understand the role of beneficial microorganisms in soil tertility, plant growth promotion, and

pest and disease control. ' ) o
3. To explore the ecological and environmental benefits of using biofertilizers and biopesticides as

alternatives to chemical inputs in agriculture,
4. To develop skills for the isolation, identification, and mass production of wicrobial agents used in

biofertilizers and biopesticides.
5. To examine current trends, regulatory f[rumeworks

biofertilizer and biopesticide products. y _
6. To encourage the adoption of sustainable and eco-friendly agricultural p

knowledge of microbial formulations and field appli.cu.tious. o
/. 'To evaluate the ¢llicacy and tield pertormance of different biofertilizers

experimental and case study approaches.

» and commercialization strategies for
aclices through practical

and biopesticides through

Syllabus: ’ _ ) .
'I‘{Ic following topics are (o be covered under this skill cnhacement course on Biofertilizers and

Biopesticides Production: Delinition, history, types need, scope, advantuges. limitations and
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Practical:

o Preparsmn of (uiture mvedia for MICTOOLEARISIMS

SCreening of T rovggstunams from sl and towt s lew by Mo plase 11ietha
lsolation of Rhizohium from oot nodules. FoLe p et ed
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- Sugposted readings:
| Kannanan, S (2001} B

. wacchnaiogy of N oot
- 5 by ‘
ahendra K. Ras (2005) Hgnd hook of M. reen, The Haworth Press, Inc New York

U Reddy S NS
4‘..\ M octal 2007 omoculants fur sustainabic agrsuliure and forestry. Scientific Publishers
‘ -\‘-il‘luxf..v_\s‘;; v )
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Commercial Sericulture
Course Objectives:
To impan foundational knowledge of sericulture
To lam:lianize students with ditTerent 1y pes of safiwom
. 1o develop shills in mulherry cullivation
_ 1o tain in ssihwormn rcanng prscuces
- To equup students with knowicdge of pest and discase management
_ To understand stikwoem sced production and graage masagement,
. To intraduce post-wusoon processing techaiques
. To understand sericulture cconomics and markeung
- To promote entreprencurship and employ ment in sericulture.

20+2)

$ M d D s B ed Vg e

Syllabus

Tytcoq: Serhculture  Related terunnologien, Histury and development of alkworms ia India, types of
silkworm, voltinism and teology of sulkwoenm, Mulberry cultivation, crop vanetios, method of harvesting and
prosenation of mulberry keaves, Rearing house and reanng sppliances of culberry silkwonn, methods of
disinfection and By giene, Silkwuam fcaing, mounting, hanesting and marieting of cocoons, Cocoon
Processing: Stifting, hoiling, and reeling techniques, Standands and testing of nlk fibers, Pest and discases of
silkworm and their management Opportunities 1n sericulture and Pusiness plannig  Trumng programs and
capacty building Cost-benefit analysis of sarcultue practoes. Suppiy han, pocing agul export pukninal
Sunpant programs aad subsidics

Piabocds Mdberry Culthvatiua Propagation technigues, Sod prepatation aad plantang ¢ wihudds, Proming aml
hay ost.ag leevas , Fortilizer spplication, Imigation mothods, Muiberry peat aod disae contis. silkwonn egg
unuhatan snd drusding  Handlng stkweem cggs, hathoog olwscryaion, Boaag Sieed paraing fad

oy faenie L hantooton amd enviroamentad wetup Feodirg acd ted ddcain g Mariemas e 3
o s L hewh ey bardy slage sk aorn i ag Wuditagaa s, Late 0 sy sms e i
el sedril  Louin wasing and coljgation, Sk wvan docase Wdagdlatos o T P e §
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'vlc., Silkworm CRp p.;mlurhuum.ul presgrvation  Mother moth examinntion, oviposition, Acid tremment and
ncu!\minn of eggn, Cocoon stifling and drying — Sun diying and hot bir oven methods, Cocoon sorting and
Rl'nqmu Based on shape, calor, stre, nmd shell rntio, SHk reeling. Charkha, cottage basin, and multi-eng
rcclm;{ |1m§‘lh'\'!. Pwisting and dyebng of silk yirm, Sk waste processing and spun silk production, Cost-benefi
analysis of mulberry garden and cocoon production, Maintenanee of rearing and harvest records, Market visit
and cocoon auction observation,
Suggested readings:
1, .'f\t\s\m\a\. M. and Kesary, M. (2020). Serlculture. (Fd. 1), Saras Publication,
2. §mim‘. N 2022 A Textbook on Serleulture, (Ed. 1), Publisher Techno World.
1 h‘nmm S5 Hussain, Land Ahmad, A, Introduction to Serlculture Industry (Latest Edition).
4. Chawala, N. K., (2017). Comprehensive Serleulture: Silkworm Rearing and Silk Rearing. Indian
Books andPeriodicals,
S. f(adan Mohan Rao, M. (2019). An Introduction to Sericulture. (Ed, 2). B 8 Publications.
6. l\_unmmoonhy. R., Umapathy, G., Ambethgar, V. and Selvanarayanan, V. (2019). Glossary of
Sericulture. (Ed. 1).Aknik Publications,
7. Bhaskar, R. N. and Anusha, H. G. (2002) Objective Question Bank on Sericulture, Agri Biovet Press.
8. Savithri, G., Sujathamma, P. and Neeraja, P. (2016). Sericulture: An Overview. Industry, Publisher
Bio-Green Books.
9, Eluma!m. D., Mohan Raj, P., Ramamoorthy, R., Mohan, C. and Poovizhiraja, B. (2021).
Inn'oducuoq to Non-mulberry Silkworm, (Ed. 1). Om Publications/ Jaya Publication New Delhi.
10. Ramakrishna Ayyar, T.V. 1963. Handbook of Economic Entomology for South India. Government
Press, Madras.
11. Vasantharaj David, B. 2003, Elements of Economic Entomology. Popular Book Depot, Coimbatore.
12. Sonwalker, T.N. (2001) Hand Book of Silk Technology. New Age International (P) limited,
New Delhiand Mumbai,

Production Technology of Bioagents 2(0+2)
Course Objective:

1. To gain the knowledge of production of Bioagents.

2. To assess the importance of bioagents use

3. To know about how environment can be sustaincd by bioagents .

4. To learn how to create wealth from Bioagents.
5. To set up bioagent production unit and its cost analysis.

Syllabus:
The following topics are to be covercd under this skill enhancement course on production

technology of bioagents: Introduction and types and importance of bioagents in agriculture and
organic farming system. History and Classification of bioagents. .Quality standard for bioagents,
ilferent methods of application of bloagents, methods of quality control assessment in respect of 4
bioagents, Strategies of Mass multiplication and packing, registration of bioagents. Strategies of -
marking and Registration with CIB of bioagents. Importance of Trichoderma spp., Pseudomonas spp.
and Bacillus spp. as a biocontrol agents,Mechanism of disease control by thses organisms bioagents
Types of diseases controlled bioagents formulations, Effectiveness of bioagents against seed borne
and soil bome plant pathogens, Mass multiplication and packing , Strategies of marking, and
Registration with CIB and organic farming institute. Importance of Trichogramma, Cryptolaemus,
Chrysoperla, NP’V and entomofungal pathogens. Establishing insectary for host insects and natural
enemies, Mass production of Verticillium/Beauveria/Metarhzium/Nomuraca/Paccilomyces/Hirsutella
thompsoni/frichoderma, / Pseudomonas/Bacillus/Potash  Mobilizers/Sulphur  oxidizers /organic

matter decomposers,

Practicals;- liquipment, machincry and tools uscd for production of bioagents, Preparation of media
used for isolation and culturing of bioagents, isolation and mass production of richogramma,
Cryptolaemus, Crysoperla,Mass HaNPV, and EPN. lmportance  of  Verticillium/Beauveria/
Metarhzivm/Nomuraea/ Paecilomyces/Hirsutella thompsoni/ “Irichoderma/ Pscudomonas/Bacillus/
organic matter decomposers. Methods of application of bioagents, Quali_:y control of bioagents,

— -
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lesting of quality parameters and standardization of bivagents. Methods of evaluation of bioagent

. L ioage ‘ ’ i o Jfoagents,
Pr-cpamtmn of pfﬂn‘nfl\-magt nts production unit and proposal of loan, CIB Registration for bioagent
Visits to Commercial biocontrol units, KVKs and KGKs, omgents,

Suggested readings:

1. Alexander M. 1977, Soil Microbiology. John Wiley.
é. Bergerson Fl. 1980. Methods for Evaluating Biological Nitrogen Fixation. John Wiley and

Sons.

i 1:\ri!:)t:a]r‘\ l.:\iliﬁ., !}\lnlzt.l\mchat?‘_va, P.and Srivastava, B. 1?95. Biofenili?_er Technology.

Marketing an sage- ¢ S‘O}m,e Book-cum-glossary. FDCO, New Delhi.

4. Subba Rao, N.S. Biofertilizers in Agriculture and Forestry. 1993. Oxford and IBH. Publ.

Co., New Delhi.

>- Burges, H.D. and Husscy, N.W. (197 1). Microbial Control of Insects and mites. Academic

Press, New York.

g;?gggzcs, H.D. Forrnulgtion of microbial pesticides — Kluversep, ACB, Dordrecht-ISBN. 0412

7. Coppel 11.C. and J -W. Martin. (1977). Biological control of insect pest suppression. Springail.

8. De Bach P. 1964, Blologlcd control of Insect Pest and Weeds Chapman and Hall, New York.

9. Gautam, R.D. ( 2006). Biological suppression of insect pests. Kalyani Publisher, New Delhi.

10. Huffaker, C.B. and Messenger, P.S. (1976). Theory and Practice of Biological control. Academic
Press, New York.

11. Ignacimuthu, S.S. and Jayaraj, S. (2003). Biological Control of Insect Pests. Phoenix Publ.

New Delhi. :

12. Saxena, A.B. (2003). Biological Control of Insect Pests. Anmol Publ. New Delhi.

13. Huffaker, C.B. and Messenger, P.S. (1976). Theory and Practice of Biological control. Academic
Press, New York.

14. Pepper HJ and Perlman D. 1979. Microbial Technology. 2nd Ed. Academic Press.

15. A century of Nitrogen Fixation Research Present status and Future propects. 1987. F.J.
Bergersen and J.R. Postgate The Royal Soc., London.

16. Biology and Biochemistry of Nitrogen fixation. 1991. M.J. Dilworth,and A.R. Glenn,

Elsevier, Amsterdam. .
17. Nitrogen Fixation in plants. 1986. R.0.D. Dixon,and C.T. Wheeler, Blackie USA, Chapman

and Hall, New York. ]
18. A treatise on dinitrogen Fixation Section IV. Agronomy and Ecology 1977. R.W.F Hardy,

and A_H. Gibson John Wiley & Sons, New York.. '
g 19. Biorescarches technology for sustainable agriculture. 1999. S. Kannaiyan, Assoc. Pub. Co., New

Delhi.
20. Biofertilizer Technology, Marketing and usage- A source Book -cum-glossary 1995. Motsara, 1.

M.R., P. Bhattacharyya and Beena Srivastava, FDCO, New Declhi. _ '
21. Symbiotic nitrogen fixation in plants, 1976. P.S. Nutman, Cambridge Univ. Press, London.
22. Hand book for Rhizobia; Methods in legume Rhizobium Technology, 1994. P. Somasegaran

{ H.J. Hoben Springer-Verlag, New York.
;I;‘ Biofentilizers ﬁinAggriculturc and Forestry 1993, N.S. Subba Rao Oxford and IBH Publ. Co.,

New Delhi.

~ Mushroom Production Technology 2(0+2)

Course Objectives: N . - ‘
] To make the leamers self reliant to identity several Kind of mushrooms.
To provide detailed hands on training on mushroom cultivation, packaging

2. 1]
3. To develop a business plan on mushroom cultivation. N '
4 To help the learners 1o practice u means of self’ employment and income generation.
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Syvilabus

The following topics are to be covered undey this skill enhancement eourse on mushroomy .
production technology: History and 4 ope. Taxopomy and Winlogy, Types of Patde Moo
Nutritional and Medicinal Value, Identification of Poisonous Mushrooms, Spawn Vioduscium Pure
Culture Technigues, Culture Media Preparation, Spawn Production Metheods, Storage and Hundbng of
Spawn, Storing and Transporting mushroom spawn, Composting and Substeate Preparation: Comtprting
Methods, Substrate Matevials, asteutization and Sterilization, Cultivation Practices Musheoom W;-m-:
Construction. Spawning and Spawn Running, Caning Layer, Harvesting and Post-Har e Haclony,
Identification and management of common diseases and pests alfecting mushroom cultreation,
Techniques for managing weeds in mushroom cultivation, Sanitation and Hygene. Post-iarioa
Fechnology: Preservation Methods (drying, freezing, and canning), Development of vabue-adéeds
prodoets from mushrooms, Quality Assurance and Marketing .

Practcals. Mushioom Identification and Classification: Identification of edible v3 prrwmnous
mushrooms, Microscopic examination of spores and mycelium, Study of different cultivated species:
oyster, button, milky, paddy straw, etc. Spawn Preparation: Preparation of mother spawn using PDA
\Pot'a_to Dextrose Agar) medium, Sub-culturing and maintenance of pure cultures, Spawn running on
sterilized grain substrates, Substrate Preparation: Preparation of substrates using wheat straw, paddy
straw, sawdust, etc., Pasteurization and sterilization methods (stcam, hot water, chemical),
Supplementation with nutrients (bran, gypsum, etc,), Mushroom Bed Preparation and Inoculation: Bed
preparation techniques for various mushroom types, [noculation of spawn into substrates, Incubation
a.nd spawn run observation, Cultivation and Crop Management: Maintenance of temperature, bumidity,
light, and air exchange, Use of cultivation chambers or polyhouses, Cleaning and sanitation practices,
Pest and Disease Diagnosis: Identification of fungal, bacterial, and viral diseases, Manzgement “p
common pests like mites and springtails, Disinfection protocols and hygiene maintenance, Harvesting
and Post-Harvest Handling: Harvesting at appropriate growth stages, Cleaning, grading, and packaging
of mushrooms, Short-term and long-term preservation: sun-drying, freezing, pickling, canning, Value-
Added Products and Marketing; Preparation of mushroom pickles, powders, soups, and snacks,

Branding and labeling exercises, Visit to local mushroom farms and markets, Exposure to packaging
lechnologics and equipment.

Suggested readings:
1. Pandey, R.K. and Ghosh, S.K. (1996). A handbook of Mushroom Cultivation. Emkey Publication.
2. Pathak, V.N. and Yadav, N. (1998). Mushroom Production and Processing Technology. Agrobios,
J ur.
3‘.)(11\1?13, B. (2000). Handbook of Mushrooms. Vol | & 2. Oxford and IBH Publishing Co. Pvt. Lt
4. Tewari, P. and Kapoor S.C. (1998). Mushroom Cultivation, Mittal Publication, New Delhi
5. Marimuthu, T. et al. (1991). Oster Mushroom. Department of Plant Pathology. Tamil Nadu
Agricultural University, Coimbatore.
6. Nita Bhal. (2000). Handbook on Mushrooms. 2nd ed. Vol. [ and I1. Oxford and IBH
Publishing Co. Pvt. Ltd., New Delhi.
7. Pandey R.K, S. K Ghosh, 1996. A Hand Book on Mushroom Cultivation, Emkey Publications. ’
§. Pathak, V. N. and Yadav, N. (1998). Mushroom Production and Processing Technology.
Agrobios, Jodhpur, o '
9. Tewari Pankaj Kapoor, S. C. (1988). Mushroom Cultivation. Mittal Publication, New Dethi.
10. Tripathi, D.P. (2005) Mushroom Cultivation, Oxford & IBH Publishing Co. PVT.LTD, New
Deihi.
11. V.N. Pathak, Nagendra Yaday and Maneesha Gaur, (2000). Mushroom Production and Processing
Technology/ Vedams Ebooks Pvt Ltd., New Delhi,

Video Production 2(0+2)
Course Objective:
1. To introduce students to the technical and creative aspects of video production
2. To provide hands-on training in scripting, shooting, editing. and producing video content
" 3. 'To develop storytelling and visual communication skills for broadeast and digital platforms.
= Syllubus:

The following topics are to be covered under this skill cnhuncement course u;l video production:
LAV aY &Y
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l?‘\-nlmion of video preduction: analog to digital, Types of video content: dogumentary, fiction,

corporate, news, promotional, educational, Stages of ‘production: pre-production, production, post-

production, Idea development, research, and scripting, Storyhoarding ;m.d shot breakdown, Production
planning: budgeting, scheduling, crew roles, Camera types and operation: DSLR, mirrorless, ENG,
cinema cameras, Shot composition, camera movements, and framing, Lighting techniques for indoor
and outdoor shoots, Basics of sound recording and use of microphones, Video cditing software: Adobe
Premiere Pro, Final Cut Pro, DaVinci Resolve, Editing principles: continuity, rhythm, transitions,
Sound editing. voice-over, dubbing, and background score, Adding titles, graphics, and color
correction, Formats and codecs (M4, MOV, AV, etc.), Output for different platforms: TV, YouTube,
OTT. social media, Legal and ethical aspecls: copyright, licensing, fair use.

Practical: Writing and visualizing a video script, Shooting short video assignments using mobile
phones or cameras, Hands-on training in editing a 1-2 minute video project, Recording interviews,
VOX pops, or promotional clips, Creating B-roll footage and using it effectively, Producing a complete
short video as final project.

Suggested readings:

I. Millerson, Gerald - Video Production Handbook

2. Herbert Zettl — Television Production Handbook

3. James C. Foust - Video Production Jfor Mass Media

4. Steven Ascher & Edward Pincus — The Filmmaker's Handbook

5. Online resources: YouTube Creator Academy, Adobe tutorials, BBC Academy
Food Processing 2(0+2)
Course Objectives:

1. Understand the principles of food processing and prescrvation

2. Learn about various food processing technologies (e.g., thermal, non-thermal, dehydration)
3. Familiarize with food quality control and safety measures

4. Develop skills in designing and operating food processing systems

5. Analyze case studies and develop solutions for food processing industries

Syllabus:

The following topics are to be covered under this skill enhancement course on food
processing: Introduction to Food Processing Definition, scope, and importance of food processing,
Food processing industry overview and trends, Food safety and quality regulations. Food
Preservation Principles, Food spoilage and preservation methods (e.g., heat, cold, dehydration) Food
preservation technologies (e.g., canning, freezing, drying), Food additives and preservatives. Thermal
Processing, Principles of thermal processing (e.g., heat transfer, sterilization), Thermal processing
technologies (e.g., pasteurization, sterilization, blanching) Equipment and machinery used in thermal
processing. Non-Thermal Processing Principles of non-thermal processing (e.g., high pressure,
pulsed electric field) ,Non-thermal processing technologies (e.g., high pressure proccssing,
irradiation), Applications and bencfits of non-thermal processing. Dehydration and Concentration,
Principles of dehydration and concentration (e.g., drying, evaporation), Dehydration and concentration
technologies (e.g., spray drying, freeze drying), Equipment and machinery used in dehydration and
concentration Food Quality Control and Safety Food quality control measures (e.g., HACCP,
sensory evaluation), Food safely regulations and standards (c.g., FSSAI, Codex Alimentarius) Food
quality and safety management systems. Cost analysis and establishment of enterprise based on this
skill cnhancement course.

Practicals:

1. Food Preservation Techniques: Practice various food preservation techniques, such as canning,
freezing, and dehydration,

2. Thermal Processing: Conduct thermal processing experiments, such as pasteurization and
sterilization, and evaluate their effects on food quality.

3. Non-Thermal Processing: Conduct non-thermal processing experiments, such as high pressure
processing and pulsed clectric ﬁcht{yo'eming. and evaluate their effects on food quality.
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L Dehydration and Concentration. Practice dehy dvation and concentration techniques, such as spray
drying and freere drying, amd evalunte their offects on tood quality,

S, Food Quality Evaluation: Nvaluate the wuality of processed foods using various methods, such as
sensory evaluation and insttimental analysis

6. Moisture Content Determination: Detenine the moisture content of food products using various
methods,

7 pH and Acidity Measurement: Measure the pH and acidity of tood products,

8 Texture Analysis: Analyze the texture of food products using various instruments.
9. Color Measirement: Measure the color of food products using various instruments.
10 Miveodial Analysis: Conduet miierobial analysis of food products to evaluate their safety and
quahity.

Suggested readings:

1. Food Processing Technology by P. Fellows

2. Food Science and Technalogy by G. Campbell-Platt

3. Food Processing: Principles and Applications by S. Clark

4. Food Preservation Techniques by various authors

3. Thormal Processing of Foods by various authors

6. Non-Thermal Food Processing Technologies by various authors

7. Food Quality Control and Safety by various authors

Basic of Agriculture Startups and Entrepreneurship 2(0+2) b
Course Objectives:
1. To impart knowledge on entreprencurship concepts in the context of agriculture.
2. To develop skills for identifying, starting, and managing agri-startups.
3. To understand government schemes, legal frameworks, and market opportunities.
4. To encourage innovation and self-employment in the agricultural sector.
Syllabus:
The following topics are to be covered under this skill enhancement course on basic of
agriculture start ups and entrepreneurship: Definition, types, and characteristics of
entrepreneurship, Role of entrepreneurship in economic development, Entrepreneurial mindset and
motivation, Challenges in rural entreprencurship, Concept and need of agri-startups, Agri-tech
startups: precision farming, supply chains, 10T in agriculture, Business model canvas for agriculture
startups, Case studies of successful agri-startups (e.g., DeHaat, Ninjacart, AgroStar), Opportunity
identification and market analysis, Writing business plans for agri-enterprises, Risk management and
: SWOT analysis, Intellectual Property Rights (IPR) and innovations, Sources of finance: Banks,
-" NABARD, venture capital, angel investors, Budgeting, financial statements, and break-even analysis,
¥ Registration and licensing of startups, Government schemes: PMFME, RKVY-RAFTAAR, Startup 4
India, Agri-Clinics, Role of incubators and accelerators n agri-startups, Role of KVKs, FPOs, and
Agri Business Incubation Centers (ABI), Scaling strategies and expansion models, Role of ICT and
digital platforms in scaling startups

Practicals: .
I. Interaction with local entreprencurs and agri-startups.
2. Preparation of business model canvas,
3. Wriling a project proposal for an agri-startup.
4. Visit to an incubation center/FPQ.
Suggested readings:
" Taneja & Gupta - Enireprenewrship Development
S.S. Khanka - Entreprencurial Development
Government of India — Startup India Guidelines
NABARD reports and publications . ‘ -
Online platforms: Startup India, AgriStartups.in, MANAGL portal.
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Dairy Business Managerme
. - $S . gemoent
Course Objectives: 2(0+2)

- L mlerstand the dain industry 's structure, wends, and challenges
: ;f‘i~t’“{'}:-} fann management practices, including milk production and quality control
'D:"'\“'_;ff*:d‘:";:sa“'?‘ P“:“S-‘i“s- marketing, and distribution channels
S o ; nu:q:ls;,‘n:::“-"scmcnt skills, including financial management, marketing, and human

5\ ;t::! u\szc case studies and develop business plans for dairy enterprises

Mnmnm';::‘i:?p&sn ;:‘;t tgfb;a‘i:::el;:ginl:;g:e; 2:rl:;.«;esr:’u'lltenh:.mcem.ent course on dairy

fanctions of management. Planning objectives nagement, managerial decision making,

e h jCLllV.eb, classification of plans, planning related to finance,

production and personnel aspects of the dairy. Organising-fundamentals of organizational design,

Personied : 2:'51;13 am.i ddcgatio‘n Of_ aulhorit)!. Resrfonsib.ility and achuntability. Stafting-

oifled m&'lzgl o P anning, s?lecllon, 'mtroducm-)n, orientation al?d training of unskilled and
@ personnel Ty organizations. Project appraisal and monitoringStandards and norms for

!T::;?L m‘;‘é};?:fdandﬂn’s tols, management information systems, net present value and internal

i ‘_coﬂm‘:g e a?l f? sis-Determinants of demand of dairy products, responsiveness of (lcmaqd,

~ Aonficat; 0?' duct and factor demand, K)'pes,a_nd aPproachcs ff)r dcm.arjd forecasting. Cost analysis-

App ca.mn different cost concepts and functions in managerial decisions. Pricing-determinants of

price of c}aury products, pricing under different objectives and market structures, product differentiation

ard p."oc‘uc:t-mix decisions. Profit planning and control-Concept, profit planning and break-even

az*:a.fysss in dairy industry, World Trade Organization (WTO). Introduction to Intellectual Property

Pights, Cent 2nsivais and eaizblishment of enterprise based on this skill enhancement course.

Practicals:

1. Delineation of milk shed area.

2. Case studics for solving problem situations,

3. Demand forecasting

4. Estimation of cost of milk procurement and processing,

5. Break-even analysis and break-even charts,

6. Une of PERT in dairy industry,

7. Optirnization of product-miz.

%, Bstimation of cost of inventory.

9, Faonomic lot size and other quantity standards,

- swggesied readings: ‘
‘ 5. The Dairy Industry: Steucture, Conduct, ind Performance by various authors

2. 1 yairy Busiress Case Studies by various anthors

% Pauiry Market fnalysis and Lrends by various authors

4 Custainable Dairy Varming Practices by virious authors

5. Lrairy Buwiness Planning and Development by wirious o
6. Dairy Businees Management by 1t K. Bingh

7. Dairy Selence and Businews by 1. N, Ithat

¥ %, §rairy Mansgenwent, A Practical Approsch by 5. K, Gupt

4, Vhae Dyairy hdostey: PBusinss and Managemen! by A K Singh
f 10, {2airy Business: Pranciples snd Practicen by 1 F. Mo

o %) b ) e

L)

Voultry Production ‘Technolngy 202

Course Objectives
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covered under this slkill enhancement course on poultry

production technology: Important Indinn and foreign hrecds of poultry, ”"L"“""‘:‘f‘:rl;‘;)':':ﬁ;'?;l::'l:’f
chick, grower and layer binds, Incubation and hatehing, rlmfrmumru rl ’)‘ l‘ i pund "lcmw‘
incubation: Care and management of chicks, grown up Im‘:l'a'. Fquipment, feeders, ('|”1'¢ ’ I}:{‘hnn .
housing programs; Farm knout, house design, orlentation of uhm!, r:'ro.ss vcpfl t::ji)ﬂ.‘crcm ag!
systems; Floor space requirements, brooder space, water space and lccd'lng space at tentif 'atinnj
of broilers; Random weighing of chicks; commonly used major feed 'Ingrcdllcnts identi ;:, j %
Feed manufacturing, preparation of feed for different age groups of broilers; Different '}‘)‘f‘ ”: ’ ?f
injection and procedure; Structure of poultry eggs, selection and care nfl_thhlng 0‘8821 ;(“’" "l_*n"

poultry: Vaccination schedule, Dio-security Measures in Poultry Farm, Recor eeping,

Entreprencurship and Marketing.

4
The following topies are to he

Practicals:

External body parts of poultry birds. Identification of different breeds of poultry.
Handling and Identification methods of poultry.

Visit to poultry farms.

Daily routine farm operations and farm records of poultry farms.
Judging, selection & culling of poultry.

Planning and layout of housing for different types of poultry.
Computation and formulation of ration for poultry.

Study composition and nutritive composition of poultry eggs.

9. Collection, Grading, Handling and storage of cggs.

10. Hatchery management of poultry.

11. Management of chicks, growers and layers.

12. Poultry farm equipment’s.

13. Debeaking, dusting of poultry.

14. Different diseases ol livestock and poultry, their prevention and control.
15. Economics of poultry production.

PN~

Suggested readings:

A Textbook of Animal Husbandry by G. C Banerjee (8th Edition)

Livestock Production Management by N.S.R. Sastry and C.K. Thomas (2021)

Handbook of Animal Husbandry by ICAR (Latest)

Textbook of Comunercial Poultry production and Hatchery Management by Dr. M. Murgan

(2019)

BN~

Piggery Production Technology 2(0+2)
Course Objectives:

1. Understand the principles of piggery production and management

2. Leam about pig breeding and genetics

3. Familiarizc with pig nutrition and feeding systems

4. Develop skills in pig health management and disease control

5. Analyze production systems and develop strategies for improvement

Syllabus:

The following topics are to be covered under this skill enhancement course on pi very
production technology: Introduction fo Piggery Production Overview of the pig industi ~lq§3 its
importance, Pig production systems and their characteristics, Breeding and gcnclics&’in ig r)o«;u ction
Breeding and Genetics Principles of pig breeding and geneticsy Breeding objo:cu'vcspﬂ:;ullJ 3¢|.:ﬁ,_m
mcﬂ?ods, Genetic improvement programs for pigs. Iig Nutrition and l-'ccdiug Nutriti mnl‘rc ni vLm‘ms
of pigs, Feed formulation and feeding systems, Feed additives and growth pron\lnt'rq :1,-... ,ll salth
Q:iumfgcn'mm Principles of pig health management, Disease control and prcvun:i m n:;,‘q*:u"s‘

accipation un.d biosecurity protocols. Pig Production Systems, Intensiye and extensive pliu pmd‘:cti:n‘
Systems, Housing and equipment ﬁ)r‘ply)rl)dlﬂlml. Waste manugement angd environmental impact.
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@WQ-WQ M
|
L] AnyScanner

.
———




- -
P { 1 '
tdiction Planom vm! N 1 »
\ » . Gonront,  Predie fron planming  and record-keenin
”‘.*flli@'('.\‘\‘ll! wrd marketing strnde res, Ouahity eping, Fin wncial

contin . .
ot andd asnrance 1 Mg production € oqr anal

and cxtablistwnent of enty e based o this <ball enhp

Practicals: UESTIEL Chie o
lm';‘?i".;:"\“\\':‘\ﬂ\:‘“\“::‘ A pig faom and observe P production systems, including breeding. feeding,
> \BLT ieeee as S . .

r-“:“::gli‘\:::i..l‘\':: W Genetics: Praotice pig breeding and genetics techmques, including <election and
:“:"';\f‘\\'w:u'm\ and Feading Formulite and prepare pig feed rations, and evaluate their nutritionat
; ;‘::‘,lt’::.::;x:“:::mgmncnl: Identify and diagnose common pig diseases. and develop health
S Pig Production System Design: Design and evaluate

equipencns pig production systems, including housing and

(_‘.\ ::\}3 r;od Anal:\-sis; A_nnlygc the nut.ritic.mal content of pig feed using various laboratory techniques.
wml)t ‘gl\ 1scase Diagnosis: Diagnose pig diseases using laboratory techniques. such as microscopy and

:‘-SS Production System Simulation: Use computer simulations to model and evaluate pig production
vstems

‘

Suggested readings:
- Piggery Production and Management by P. K. Pathak
Pig Nutrition and Feeding by R. K. Singh
- Pig Health Management by S. K. Gupta
- Pig Production: Principles and Practices by various authors
. Pig Breeding and Genetics by various authors
'ig Nutrition and Feeding Systems by various authors
. Pig Health and Discase Management by various authors

(WL "GPV S B
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Value Added Milk Product Technology 2(0+2)

Course Objective: -

1. To develop understanding of processing techniques for value-added dairy products.

2. To learn formulation, quality control, and packagir_lg of traditional and nqvel-duiry foods.

3. To promote entrepreneurisl and industrial applications of valuc-added dairy technology.

:!::. ::l‘l‘t;wing topics are to be covered under this skill cnh_ancement course on.vuluc added r‘nilk
” product technology: Scope, importance, and market potential of value-added milk products, bov?.

poticies {or manufacture and marketing of tmdmor}al dmry p{odmfts. Mmlcrn_ mpchmcry. c.qmpmcn.ts‘

utensils required for dairy processing and its availability, l-unctmnnl,. pmhloh.c‘ and dcsngnt'r‘ dallr.y

products, Manufacturing and packaging of khoa, paneer, chhana_, rabri, ulab jamun, _pﬁcda. I:\sgu!- a,

basundi, ctc. Quality standards and shelf-lite improvement techniques, }:clmql«;gy (.31 \.unll.g (\il}u(t:

lassi, shrikhand, kefir, kumis, and dahi, Sclection u_i starter cultures and fermentation u)nm’» ‘.hm-( mm‘

dmr. products: definition, ficalth benefits, and safety slandard?'. lee cream, kulfi, frozen yog urt, ang

,,,-,:zl!ics, Ingredients, mix formulation, l_mmogcm‘/ulipn, aging, ‘hcgﬁ:t}g.1pugl~\-‘!gu:|§‘, .:::;i ::»::in‘
i Formulation and production of flavored mllk_,l;ml'rgy mnltk, Imlt::::;a 4111“ :Ill?ll:::i;f le ‘l:c:l h:'wl'\gc;

- o i i h- - ,actose-tree n , et X VAR

s ey ks et il e T L
(di;:ﬁ' l'x‘::gcu{’llw of enzymes and bioactive cump}mguts, vost \m.nl‘y \l.\l“ll‘}“l." * I"ﬁ'l““:."‘l!-'. :“:~ :‘l‘::hl&\.
Preparation and composion of milk products as’ Liquid, Heat desicated, Frozen, Fermented, Fat e
Coagulated, Condance, Dried, Cereals amd by products

R amd repronal swoety Nanutacture of dabi, Tasat
> cticsfls: Preparaiion ol kKhoa, poacer chhana, i . .
! niti‘ullbu"“‘;uﬁw‘l» l:.'c cream mi;; sl‘nmhudualum angd proputstion Do claprnent ot tavorad nulh anl
prob - L
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milk-based beverages, T Ay : :
Shch‘-li‘fc, i rLtr' :b"“r Testing sensory, microbiclogical. and physicochemical quality. Packaging and
. uation. Visits to dairy processing plants or food innovation centers.

Suggested readings:
l . 1“:'c)lc1.lay;:2 lli ._ I;land Rangappa S.K. (1973), Indian Dairy preducts.
Ancja R.P; Mathura, B.N; Chandan R.C and Banerjce A.K. (2002) Technology of Indian Milk

Product.
Anonymonous, (1998) Lecture Compendium Dairy Technol. NDRI, Kanal.

3.
;1. ::rll)lt:ckltl:: W.S..( 19’{2) -Icc Cream, A,VI publication, Westpord.
. Aulhor, La Grange llinoisHall, C.W. and Hedrick. T.ly (1971) Drying of milk and milk products,

AV]
6. Bhandari, V., (2001) Ice cream Manuf: ' _ i A
Co,Ltd, New Delhi. anufacture and Technology. Tala Me Graw-Hill publishing
7. Cheryen, Munir, (1990), Ultrafiltration and microfiltration Hand book. Technomic Publishing

House.
8. Gould G.W., (1995), Advances in traditional dairy products.publishing Co, Weeport.

9. Renner, E. and Abd E.L. Salam M.H. (1991), Application of Ultrafiltration in the Dairy

10. Sangu, K.P.S (2002) Dairy Processing Technology.
11. Sukumar De, (1990), Out line of Dairy Technology. Oxford Publ. New Delhi.

12. Sukumar, De. (2005) Outline of Dairy Technology. Oxford Univ. Press, New Delhi

ONLINE COURSES
The students will have to take a minimum of 10 credits of online courses (as per UGC

guidelines for online courses) as a partial requirement for the B.Sc. (Hons) Agriculture.
‘The online courses can be from any field such as Agricultural Science, Basic Sciences,
Business Management, Languages including foreign language,

Humanities, Commerce,
Communication skills, Music, Data Science, Computer Science etc¢. and can be taken from SWAYAM

Diksha, NPTEL, mooKIT, edX, Coursera, or any other portal. '
The objective is to allow the students to groom their passion or strengthen their knowledge an-r

competency in any field beyond prescribed courses.
The students will take prior approval of the courses they opt from the concemned Dean/Assoc.

Dean/Principal of the F aculty/College/Institute.

The courses will be non-gradial as separate certificates would be issued by the Institute/
e University/ institute will keep a record of such courses

University offering the courses. However, th rsit
ill indicate the title of the (successfully completed)

registered and completed by each student and w
courses in final transcript issued to the student.
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Note: 1 st of multidisciplinary, value added, ability enhancement and non gradial conrses

Semester ;- \hadti ?‘l\\"t‘z’f';\.l\ Value AddedCourse " Ability Enhancement | Non- Gradial ',
Course (MUY (VAU) Course (AEC) ‘ ‘
R —— e ! ‘,
P BSACIOT, Fanming - | TBSACIN T IRSANIO] Deek<harambh!
hased livehihoed Communication Skills 20+2) |
:- j Systems -32+1) | 2(1+1) = o ;
| ' BSANT10 Introductory
! — —{ mathematics / U'SANI 121
f ! BSACIH12 NSS-V/ [ntroductory Biology - |
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Examination and Fvaluation

I. The Examination will be held in December and May for the First, Third, Fifth, Seventh and
Second, Fourth, Sixth and eight semester, respectively.

2. All eligible students must register for examination by specified dute as communicated by the
university in each semester,

3. The minimum pass marks in each theory puper (including sessional marks) and cach
practical exam shall be §0% separately,

4. Each course/paper shall carry 100 marks,

External Theory Internal [ Final Practical
Theory/Practical L )

For Courses having " 50% - 20% 30% ;
both theory and |
practical components ’
For Courses with 50% 50% I
theory only .
Courses with - 50% 50%
Practical only

Course with Theory and Practical :
> External theory marks - 50 (external paper setting & cvaluation)

> Internal theory marks — 20 (internal evaluation)
» Practical marks — 30 (evaluated by course instructor & external éxaminer appointed
by the university)

Course with theory only :
> External theory marks — 50 (external paper setting & evaluation)

> Internal theory marks — 50 (internal evaluation)

Course with practical only :
» External practical marks — 50 (evaluated by course instructor and external cxaminer |

appointed by the university)
» Internal practical marks - 50 (intcrnal evaluation) |

The marks obtaincd by the students in non gradial courses will not be counted for
grade/division but it is mandatory to obtained at least 50% marks to clear such courses,

S. Student Ready Programme :-
Rural Agriculture/Horticulture/Forestry work experience and Industrial attachment and

opted module under experimental sepurutely by course instructor and external examiner
appointed by the university, at the end of respective semester; based on respective

parameters/components according to respective syllabi.
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Theory paper will be set externally both in Hindi & English,

}:a\\h rae 2 a Y » .
. | "\.“l shall be conducted jointly by one internal faculty member and an external
expert appointed by the wiversity.,

-
S
Su

9. ::::‘ :\1::;!: ::\:1:ul\‘l\l‘;\lrdt;::;l':c.dlslx\‘lll be dc?lnmcl only on the basis o't' thf: total marks
e . : R e relevant/concerned semester examination.
10, In the hn‘nl exam of cach semester, cach theory paper will be of two hours duration.
1 l The medium of instruction in teaching and examination will be Hindi/English.
12. Undergraduate professional courses under Faculty of Agriculture Science are :-
B.Sc. (Hons.) Agriculture  4yrs. Durations (8 Semester)
B.Sc. (Hons)) Horticulture  dyrs. Durations (8 Semcster)
B.Sc. (Hons.) Forestry 4yrs. Durations (8 Semester)

Pass Criteria and Promotion Rules for All Undergraduate Courses of
Agriculture/Horticulture/Forestry under NEP 2020 as per
norms/ordinance of the University shall be in force. A brief descriptions are

as follows :

odd semester examination or who was cligible to appear in the
absent in any or all the papers of the said semester,
ster irrespective of his/her result in the said

(a) A student who appears in an
odd semester examinations but remains
shall move on to the. next even semc

examinations. -
(b) A student who puts in 75% attendance in I and 11 semesters of a UG course separatcly but

fuils to acquire 50% credits clearance in [ and Il semester examinations taken together shall
not be promoted to I11 semester. He/She shall cease to be a rcgulf\r stuficm. - o
(c) Further 2 student may only be promoted to next odd semester of a UG course, if at a point of
time, he/she has not more than 75% credits with ‘F* grade (Back Log). A student who has
acquired credits clearance in 1, 11, 111 and IV semester examinations taken ngcthcn' may only
be promoted to V semester. Similarly, a student who has acquired 75% credit clearance in 11,
IV, V & VI semester examinations taken together may only be promoted (o VII scmcstc{-_. .
(d) Students who do not fulfil the promotion criterin mentioned above shall be declared fuil in
the promotion examinalion of the academic your concerned. 'l lowever, they shall have the
option 1o retain the marks in the papers which (hey want to retain. N
(¢) There shall be no provision of gruce marks/grade(s) in any |m.pcr/scm.c.t.~.lcr-c‘.x?nnm'mo‘n. -
(N 17 astudent has secured un aggregate of minimum ('(i‘l’z\ 5 .wnh ‘n:quucd cre |-l pun:t.s lu. llAlE,
together all the papers in theory examinution (including interna ussessment/ p;q!cq,
wherever applicable) and practical exan separately fill the end ol the last ﬁcmc?'lcl of the
course, then she/he shall be awarded thgydegiee in which the student has 'l*.m:n admitted.
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arrears in the '*”":“cmwm examinations within the stipulated 2'::;” sty By e ddmseten
clear the backlog in the papers prescribed for semester V117A" o ear 0 clenr the
examinations to be held in November- December, A student who wants (0 appe

backlog in the papers prescribed in even semester 1/1V/VI & VIl may do so only in the
examinations to be held in May/June.

(h) The maximum time allowed to complete B
course shall be 7 years. If a student at any stage of his/ her course i3 found unable
within the said time, he/she shall not be allowed to continue the studics further.

(i) The students who remain absent in sessional/cnd scmester examination Shfl" be deemed to
have failed in that subject and may reappear for the University examination in the subsequent
examinations. -

() To provide another opportunity to the candidates who have failed to acquire the ft"i“”""‘"“’

of credits f or the award of degree as they were ABSENT in the sessional u:st(.‘i)'a provision .
to undertake the same in the subscquent examinations within the stipulated time may be
made. Subsequently, a student with arrears in the courses prescribe for odd semester may
undertake sessional test(s) along with the regular student odd semestcr. Similarly, a student
with arrears in the courses prescribe for even semester, may undertakc sessional test(s) along
with the regular students even semester. Reappearance in internal assessment shall not be
allowed.

(k) Backlog examinations will be based on the Syllabi of the course/programme in force at the
time of initial registration to the course/programme. In case the candidate appears in back
paper, the result will be prepared on the basis of candidate’s current performance in the p
examinations. :

(I) Examination for Practical, wherever applicable, shall be based on continuous evaluation.
There shall be no separate internal assessment in practical papers in UG courses. Practical
examination shall be for 100 marks with 30 marks for Internal Assessment based on the
continuous evaluation (viva, performance in class, maintenance of record, etc) during entire
semester.

(m)A candidate who passes the semester c.xaminations in parts is cligible only for CGPA and "
grade but not for ranking. Only the candidate who passes all the semester €Xam in fj
are eligible for ranking, when required.

(m) Final semester students of UG courses may be allowed to appear for arrears of semesters of
final year only within three months from the declaration of the resyt of fin
will not be applicable for sessional examinations.

(n) There shall be no supplementary examinations.

(0) Students who have got the migration certificate issued from the

allowed to reappear.

() Notwithstanding anything stated in this Ordinance, for any unforeseen issucs arising, and not
covered by this Ordinance, or in the event of differences of interpretation,  the  Vice
Chancellor may take a decision, after obtaining the opinion/ady jee o
consisting of any or all of the Deans of the Schools. The decision of the V
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