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DEPARTMENT OF AGRONOM Y

- Course i ai¥ Credit N
Code Course Title Mours
AG-101 | Pundamentals of Agronomy 3(2+1)
AG-109 ﬁgriuﬁl_lura.sl' 1leritaze : _ N (1 '|'i}]-
AG-205 | Principles of -L“_Jrg,ar:ic Farming T 21D L]
AG-301 {Il'up Production 'l'mi].i.ﬁhlc;g}r:l {Khar_ﬂ'ﬂrafbﬂ} 2(1+1)
AG-302 | Practical Cmﬁ Production-I ;{'P{ﬁ}iril"{,‘_r_upsj- T 2(0+2)
AG-4D1 | Crop Production Technology-11 (Rabi Crops) | 2(1+1)
AG-402 Practical L"iﬁr.m-i‘mf:l-t-[;:ii.untl-f {-l{aEi“C_mpsj i _I;{E]'T'EJ =
AG-409 | Introductory Agro-m eteorology & Climate Change 1 2_(1+]}_
AG-501 | Rainfed and I-J]'j.rland_ﬂéri;:muﬁ_ S 2(1+1)
G601 | Farming System, Precision Farming Sdamable. | &
Agriculiure
AG-607 | Watcrshed and Wiml{:!ﬁﬂd.ﬂﬂ.tl-ﬂgﬂlﬁé}ll 2[__I +#1y
TAGE-63 | Weed Management 3(2+1)
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AGRONOMY

1. Fundamentals of Agronomy 3241} AG-101
Theory

Agronomy and its scope. seeds and sowing, tillage and tilth, crop density and geometry.
Crop nutrition, manures and feriilizers, nutrient use efficiency, water resources, soil-plant- water
relationship, crop water requirement, water use efficiency, irrigation- scheduling criteria and
methods, quality of jrrigation water. Weeds- importance. classification, crop weed competition.
concepts of weed management- principles and methods, herbicides- classification, selectivity and
resistance, allelopathy, Growth and development of crops, factors affecting growth and
development, plant ideotypes, crop rotation and its principles. adaptation and distribution of
crops, harvesting and threshing of craps.

Practical

Identification of crops, seeds, fertilizers, pesticides and tillage implements. Identification
of weeds in crops. Methods of herbicide and fertilizer application. Study of vield contributing
characters and yield estimation. Numerical exercises on fertilizer req uirement, plant population,

herbicides and water requirement, Study of soil moisture mensuring devices, Measurement of

irrigation water.

@y

e
G- sod
&

po”



i

Agriculineal Teritape

Theory

heritage o present day agricaliuee;
Journey of Indian agricultuee ad its development fron past 1o modern eea: PMlant production and

T AG-109

Tntroduetion ul Todisn agricullural heritage: Ancient agriculural practices, Relevance ol

bt o present status of agrieuliure anc farmers in society;

prodeetion  trough  indigenous  traditional knowledge: Crop voyage In Indin and world;

Aprvicullure seape: Importinee of agricullure

anel agricullural resources available in India; Crop

sipnilicanee and classilications: Nutional agriculture setup in India; Currentscenarie of Indian

aprrenlivre; Indian agricaliuenl concemns amnd luture prospoels,
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3. Crop Production Technology-1 (Kharif Crops) 21+ AL
Theary

Origin peographical distribution, economic impaortance. soil ARt CHImEE TRgHicumeals,
varieties, cultural practices and yield of Kharif crops, Cereals - rice, maize, sarghum, pearl
millet and finger millet, pulses-pigeonpea, mungbean and urdbean; oilseeds- til, groundnut. and
soybean: fibre crops- cotton & jule; furage crops-sorghum. cowpea, cluster bean and napier.
I'ractical

Rice nursery preparation. iransplanting of rice, sowing of soybean, pigeonpea and
mungbean. Maize, groundnut and cotton, effect of seed size on germination. Effect of sowing
depth on germination of kharif crops, identification of weeds in kharif season crops. top dressing
and foliar feeding of nutrients, study of yield contributing characters and yield calculation of

liharif season crops, study of crop varieties and imporiant agronomic experimentsat experimental

T
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farm. Visit to research centres related to crops.
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4. Crop Production Technobingy-11 (Rabi crops) 2(001) A=A
Theory

Origin, geopraphicnl distribution, ceonmmic imporlined, soil s elimatic regquirciments,
vrieties, cultural practices and yiehl of Rabi erops: cercals -wheat, burley and oul, pulses-
chickpea, lentil. pess. oilseeds-rapeseed, muostard, Hnseed  and - sunllower, supar crope-
sugarcane; oflwr crop-Potato, Forape eraps-hemseem, oeerme and oat,
Praclical

Sowing wiethods of wheat md sugaveane, identification of weeds in rabi senson crops.
Mumerical problems on sced requircient of tabi crop, Study of yiekl contributing charmclers ool
rabi season crops, study of importanl ogronomie experiments ol rahi crops al cxperimentil

farms, Study of rabi forage experiments, visit 1o researeh stations ol related erops,

(@i

&
/



L ntroduetory  Agrg-meteorelopy & Clinate Change 2141} AG-40Y
Theory

Menming and scope of apriculturl meteorology: Farth atmosphere- ils composition,
extent and struclure; Almospheric weather variables; Atmospheric pressure, its variation with
height: Wind, tvpes of wind, daily and seasonal variation ol wind speed, eyclone, anticyclone,
land breeze and sen brecze: Nature ond properlics of solar radiation. solar constant, depletion of
solor radiation, short wave, longwave and thermal rodiation, net radiation, albedao: Atmospheric
lemperature, femperaluee inversion, lapse rate, daily and scasonal varigtions of temperature,
vertical prolile of temperture, Energy balance of earth; Atmospheric humidity, concept of
soluration, viapor pressure, process of comdensation, formation of dew, log. mist, frost, eloud;
"recipitation, process ol precipilation. lypes of precipitation such as rain. snow, sleet, and hail,
cloud formation and classification: Artificial rainmaking. Monsoon-mechanismand importance
in Indian agriculture, Weather hazards - drought, Noods, [rost, tropical evelones and extreme
weather conditions such ns heat-wave ond ecold-wave. Agriculture and weather relations;
Maodifications of crop microclimate, climatic normals 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
instrements and weather dota recording. Measurement of total, shortwave and longwave
radintion, and its estimation using Planck’s intensity law. Measurement of albedo and sunshine
duration, computation of Radiation Intensity using ASS. Measurement of maximum and
minimum air temperatuces. its tabulation, trend and variation analysis. Measurement of’ soil
temperature and computation of soil heat fux. Determination of vapor pressure and relative
humidity, Determination of dew point lemperature. Measurement of atmospheric pressure and
analysis of atmosphenc  conditions.  Measurement ol woind speed and wind direction,
preparation of windrose. Measuremenl. fabulation and analysis of rain. Measwement of open

pan evaperalion and -:vupnlmlljph‘tt[iun. Computation of PET and AET.
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5. Farming System, Precision Fanning and Sustainable Agriculture IZ(I+1) AG-601

Theory

Farming System-scope, importance. and concept, Types and systems of farming system

and fuctors allecting types ol farming, Farming system components and their maintenance,

Cropping system and pattern. multiple cropping system, Efficient cropping system and their

evaluation, Sustaingble agricullure-problems and it impoct on agriculture. conservation
g B

agriculture statepies. HEIA. LELA and LEISA and its techniques for sustainahility, Integrated

farming system components of 1FS and its advantages, fanming system and environment.

Practical

y
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Tools for determining productions & efficiencies in cropping and farming systems.
Indicators of sustainability of cropping & Fanning systems
Site specific development of IFS models for different agro-climatic zones,

Visit of IFS models in different agro climalic zones of nearby state Universities/Institutes
and farmer fields,
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. Practical Crop Production-1 (Kharif € s} 2{hrl)  AG-302
I'ractical

Crep plonning, raising feld crops in wiultiple cropping systems: Field prepacation, seed,
Inestiment, nursery mising. sowing, noirient, water und weed management and management of
msect-pests disenses ol crops. harvesting, threshing, drving winnowing. stornge and marketingol
produce, The cinphasis will be given o seed production mechanizotion, resource conservalion
ol iHI:L'f__'.r'.!lq.‘d nuirient, insect-pest and disense management technologies. Preparation of
balance sheet including cost of cultivation. net retums per student as well as perteam of 8-10

B Yy
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7. Practical Crop Production-11 {(Rabi Crops) 2(0+2)  AG-40Z
Praciical

Crop planning, mising field erops in multiple cropping systems: Field preparation, seed,
Lrealmeaent, nursery r:|i5i|'|gI :-1;|:11.'|,'i|;:|gI nulrienl, woler il sweeed II:'IE“'IEI:'_E'L'-F'IILTI“ anl IR b T af
insect-pests diseases of crops, horvesting, threshing, drying winnowing, storage and markelingof
produce. The cmphasis will be given 1o seed production. mechanization, resource conservation
and integrated nutrient, insect-pest and disease management technologies. Preparation of

balance sheet including cost of cultivation. net returns per student as well as perteam of 8-10
students.
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8. Principles of Organic Farming, RS bR
Theory

Organic farming. principles and its scope in Indin: Initiatives taken s
(central/state), NGOs and olher organizations [or promolion e e ot
nutrient resources and ils fortilication; Restrictions to nulrient use in organic firming: Choice of
crops and varivties in ongic frming: Fundumentals of inseet. pest. - discise St
management under organic mode of production: Certification process and standards OF OrgAnic
larming.
Practical

Visit of urganic frms Lo study the various components and their utilization: Preparationof
enrich eompost, vermicompost, Indigenous 1wehnology knowledge (ITK) for nulrienl. insect, pest
disease and weed management; Cost of organic production system; Quality sspect, grading.

packiging ﬂ..:: handling. @w;h
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9. Rain fed and Deyland Agriculture: 2(1+1)  AG-501
Theory

Rainfed and dryland agricullure-Intraduction. types and history. Problems & prospectsof
rainfed agriculture in India. Soil and climatic conditions prevalent in rainfed areas. Drought;
types, effect of water delicit on physic-marphoelogical characteristics of the plants. Mechanismof
crop adoption under moisture deficil conditions. Efficient ulilization of water through soil and
Crop management practices. management of crops in rainfed areas, Contingent crop planming for
nberrant weather conditions. Precision agriculture; concepts and techniques: their issues and
concerns for Lvdian apricullure,
Practical

Studies on climatic classifications, studies on rainfall pattern is rainfed areas of the
country. Studies on cropping pattern of different dryland areas in the country and demarcationof
dryland area on map of India. Interpretation of metrological data and scheduling ofsupplemental

irrigations on the busis of evapo-ranspiration demand of crops effective rainfall and its

®wy,
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caleulalions. Visit to rainfécd research stations/watersheds.



2. Wakershed and wastebind Management (1) Ale-6117
Theory

Watershed management - Concept need, principles & components o watershed
management integrated watershed management. Factors clleeting walershed - management
runo T8 soil loss management i o walershed SoCiu-CCOnOne Coneep ol walershed. Peoples
participation in walershed management. Policy approonches & management plan, problems of
watershed manogement, Wasteland mamagement - Delinition, coneept & (ypes ol depradud &
wasteland. Distribution & extent of watershed in India & Ultar Pradesh. lactors responsible for
land degradation. characieristics ol different types of degradation & wastelund. Problems of
degraded land in Uttar Pradesh. Appropriate techniques for management of different types of
degraded & wasteland.
I'ractical

Characterizotion and delineation of model watershed. Field demenstration on soil &
moisture conservalion measures. Field demonstralion on construction of water harvesting

structures. Visil to rminled research stationfwatershed.

@Ahﬂ;

Q.



L=

L il

L. Weed Management 3241 AGE-63
Theory

Introduction 1o weeds, characleristics of weeds their harmful and beneficial elfeels on
ceosystem, Classilication, reproduction and disscmination of weeds. Herbicide classilication.
concept of adiuvant, surfactant. herbicide formulation and their use. Introduction 10 mode of
action of herbicides and selectivity. Allelopathy and its application for weed management. Bio-
herbicides and their application in agriculture. Concept ol herbicide mixture and wtility in
apriculture. Herhicide compatibility witl agro-chemicals and their application. Integration of
herbicides with non chemical methods of weed management. Herbicide Resistance and its
management.
Practical

Technigues of weed preservation. Weed identification and their losses study. Biclogy of
important weeds. Study of herbicide formulations and mixture of herbicide. Herbicide and agro-
chemicals studly. Shifl of weed fora study in long lerm experiments. Study of methods of
herbicide application. spraying equipments: Caleulations of herbicide doses and weed control

efficiency und weed index.
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POST GRADUATE CURRICULAR & SYLLABUS
M.Sc. Ag. Agronomy With Thesis

M.Se, Az 1Y Sem,
Course Tigle
Maderm Concem in Crop Production
I:’ri||=.-i|l!l.::-a:4'h‘, Privclices o Woeerdl M;|||::1.:c1||ulll
Lonservation .-"..:_-_|.-i-;_-||||;|..|e,- s
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Technical Wriling & ::lu:lrlunH:.ll:-rm SI-.JIIH

I1-1|1I1’. rislil
Csind |.ul11 lyd IIIII-lr
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InteHectunl Property & Its Management in
Apericuliure
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M.Se. Ap, 3™ Semn.
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POST GRADUATE CURRICULAR & SYLLABUS
M.Se. Ag. Agronomy without Thesis

AL, Ag, 1 Sem.
Codle Mo, | Conrse Title Credit Haars
*AGRON-501 Modern Coneept i Crop Procection 321}
*AGROM-503 | Priniphes & Proctiees of Weell Managenient I 2kl
"AGRON-503 | Comsarvalivin Az e (kD
* AGRON-306 | ;:I:T::Hhm O Scientitic Callivinion of Major Cereals & T{1<13
S5_500 I Analytical iechinique aml instrumental methias in soil and 3 itk EI- -
- | [tlemn mrdy sis |
STAT-302 | Staistival Method for Applicd Seicnce F(3t1]
PGS-502 [ Veehnival Writing & Comeenizativn h|-.r|-5 SLEARE |

| PLUS-301 | Libesry ooad nlonmation Sery |-..m - { | (1)

o Jilhli Credi it 22 __J ] IE__.__
. SL .-"w I"I‘-:ull...__ : S o 2 I
£ ACGRON-502 Pringiples & Practices of Sail Fertility & Nunenis | 343+ _

! Samapemenl |

| *AGRON 304 Privesides & Practices of Water Management 3(2+1) .
FAGRON-507 Agronoiny of Seienlific Coltivation of Oil Trees Fiber & ! Fi2H :

Suar {rap
STAT-31 | Cxpeerimential Desipns R ol B
I-‘l.'.uS-:rl}'I Basic Concept in Labosaiory Techniques N
M5-5407% ftellectual Peoperety & Iis Manmeensnl in Agricu e ! bk

| AGRON-55) ! Proaoect { fsserttien | F5 b5}

: Funkald | Cwwikin | [§1] i.
MLSe. Ay, 3™ Sein,
*,n\{:jlgl:ﬂ_h]-ﬁl'_-}l'j- | Apandnny al IﬂLILII_|.|I\\_II_'||.:|||_{ rmyps i b I:_:.' 1} o ;
i | ) I snd b W iier moek & Pl futiom Fi2+1)
53.:_-]1]5 soil Brosion & Conscraition 3 3 (2411
,q.;_,ij a Hi | Apristndogy & Apro-Foresins d{d 1

i AGH[}N -5 | L ‘ [y laisnd I'i:|'|||i||i.'_ A Wikl rabied i e et A3 . i

PCiS- 505 ﬁﬁl:::]l;llll::ll':::lIl{lf:;".:.:::‘::.:ll:;J:::wim:h Euhics & Rl | | (140)
Weplal € il 15
M.Se. A, 4" Sew,

! AGROM-F08 ! Aoy el mcclicinenl, Aroanatio & Uileeed e TN |
AGRON-311 Cropyping Sasteae & Sustninable Agriculnne | F3el) i
AGRON-513 ( Principles & Practice of Oizanic Farning I REARY
AGREON550 | hhiastes Seilinar N {011} -

'I .-‘u.{'_:i-:ﬂH-:'ril | |‘4’|.t_|-..|,,l-'|.i|1~w..|'ll.|lmll - . _ s I:I_-. {U U ]
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Course Title with Credit Load
' © M.Se. in Agronomy
; (Mujor Conrses)

| [_ e

'E:I_'l::_lil Iours ¥

— Course Code Course Title .
' AGRON 501+ Modern Concepts in Crop 3 [2+])
Sl e N Production )
AGROMN 502+ Principles ind practices of 3 {2+
soil Fertility and 211
— o _numr.ul nmlr'uy:,m-:ut i -,
' AGRON 503* Principles and Practices of 3(2+1)
. P | Weed Managemen a —
AGRON 504* Principles and Practices of 3 (2+1)
o | Water Management - e
AGRON 5035 C‘mls-..lmtmu ﬁq:.u:.uhuu - 2{111) .
AGRON 306 Aptonomy of major Cereals 2{1+1)
| ondPulses | = :
AGRON 507 Agrononty of oilseed. fibre | 3 (21 1Y
= - : and sugar crops _ - . S
AGROMN 508 Apronomy of medicinal, 32+
argaatic & underutilized
= — _E{:m —— ——— i —— =
AGROMN 509 Agronomy of fodder and 3 (21
i fornge crops x
AGROMN 510 Agrostology and Fkuu— 3(2+0)
2 aziieLEs Foresiry I N AT o
AGRON 511 Cr ppping Syslemn and | 2(210)
- | Sustainable Agricullure ——— - e
AGRON 512 Dr_'r'lﬂnd FEI;ITHIIIE, v and 321
| Watershed Management N
AGRON 513 Pringiples and practices of F2E
organic farming _
,,-'-LGRU‘-J 350 Master’s Seminar : (1)
AGRON 360 Master's reses |n=.ll T -3l
.-*..E_-IH’JN 3:;.| Fm_;r.l:t."l:llw.ll'ltl-:ltl- L _ bi(o+05)

*ndicates core cowrse which is Compulsory course for M Sc.(Agr)
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L Course Title : Modern Coneepis in Crop Production
1. Course Code : Apron 501

I, Credit Howgs = 24

IV. Aim of the course

To teach the basic concepis of svil munagement aid crop praduction,
V. Theory

Unit 1

C”':P growlh analysis in relation o environment: ves-genlogicnl zones ol India,

Uni 11

F-c'U&”lli-'lil‘:’r: agro-biclogical principles and inverse yield nitrogen law: Mitscherlich yield equation, it
||1l13rrprl:lﬂill:u1 ancl applicability; Baule il

Linit 111

EFFEL'_E of lodging in cereals: physiology of grain yield in cereals; optimization of plant population and
I:'lﬁlllflﬂz.fl geometry in relation (o different resowrces, concept of ideal plant type and crop modeling fur
dE‘SEI'l_‘I;I Crop _"!_rif_-[dl
Unig IV
5':'“‘,"1”"'-' principles of crop production: crop response production funetions: concept of soil plant
relations: vield and environmenial stress, use of growth hormones and regulators for better acdaptation in
stressed condition.
Unit ¥V
Integrated farming svstens, arpanic forming, and resource conservation technolegy including modern
concept of tillage; dry farminy; delerminiog the nutrient needs lor yiell potentiality of crop plants,
concept of balance nutrition and inteprated nutrient management; precision agricullure, Modemn erop
production concepls: soil less cullivation. Acroponic, Hydroponie, Robotic and terrnce farming, use ol
G5, GI'S and remole sensing in modern agricullure, precision firming and protected agriculture.
Practical
«  Study of growth analysis, phuses of growth vield analysis
o Study of agro-climatic zones of India
¢ Study of tillage, modern concept of tillage and related with course,
VI Teaching methods/setivitics
Classroom tenching with AV aids, group discussion, sssipnment and class discussion
V1. Learning outcome
Basic knowledge on soil management and crop procduction
VI Suggested Reading
= Balasubramaniyan I' and Palnoppan SP. 2001, Principles and Prectices of Agronomy. Agrobios.
= Fageria NE. 1992, Muxirmizing Crop Yields, Marccel Dekker,
» Havlin JL, Beaton JD, Tisdale SL and Nelson WL, 2006, Soif Feritin: and Feriilizers. 7% Ed. Prentice
Hall.
» Pavoda K5, 2003, Seviamine oo Food Secocife, Konark Publ,
» Reddy SR. 2000, Principles of Crap Production, Kalyani Publ,
= Sankaran 5 and Mudaliar TVS. 1997, Principles of Agromemy, The Bangalore Printing & Publ,
= Singh 85, 2000, Primeiples and Proctives of Agronose. Kalyaii.
« Alvin PT and kozlowski TT {ed.). 1970. Evopdisiofosy of Tropical Crops. Academin Pul., New York.
« Gardner PP, Pearce GR and Mitchell RL, 1985, Physiofogy of Crap Plants, Scientific Pub. Jodhpur,
» Lal B. 1989, Convervation dflage for sustainadde aericeltuee: Teoples versuy Temperoie Enviromments.
Advances in Agronoary 42 85-197.
« Wilsie OP. 1961, Crap Adaplaiion aivd Distribntion, Luresin Pub., New Delhi.
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L Course Title : Principal amd Practices of Soil Feegility and Nutrient
Management

1. Course Code ; Agron 502

L Credit Hours = 241

IV Adm ol the course

To imparl knowledge of ferlilizers and manures as sources ol plant nutrients and apprise ahout the

integraled approach of plant nutrition and sustainability ol soil Tertility,
Y. Theory

Unii 1

Soil fertility and productivity - factors affecting: leatures of good soil management; pft:h!UJtl.ti of .‘.'upp[:,.'
and availability of nutrients: relytion between nutrient supply and crop growth; organic farming - basic
cncepts and definitions,

Umit 11

Criteria of essentiality of nutrients; Essential plant nutrients - their functions, nutrient deficiency

SYmptoms; transformation and dynamics of major plant nutrients.
Unit 111

Preparation and use of farmyard manure, compost, preen manures, vermicompost, biofertilizers and other

organic concentrates their campaosition, availability and erop responses; reeveling of organic wastes and
residue management. Soil less cultivation.
Unii [V

Commercial fertilizers; composition, relative fertilizer value and COSl, Crop response to difﬁ:‘-{ cnt nutrients,
residual effects ond fertilizer use efliciency; agronomic, chemical and physiological, fertilizer mixtures

and grades; methods of increasing fertilizer use effic iency; nutrient interactions.
Unit Vv

Time and methods of manures and fertilizere application; foliar application and its concept; relative
perfommance of organic and inorganic nutrients; economics of fertilizer use: integrated nutrient
Management; use ol vermincompost and residue wastes in Crops.

VL Practieal

= Determination of soil pH and spil EC

* Determination of soil organic C

* Determination of available N, P, K and S of soil

* Determination of total N, P, K and § of spil

= Determination of wo1al N, P, K, S in plant

* Computation of optimum and economic yield

VIL Teaching methods/etivities

Classroom teaching with AV aids, grou [ discussion, assignment and class discussion

VIIL. Learning ouicome

Basic knowledge on soil fertility and management

IX. Suggested Reading

* Brady NC and Weil RR. 2002, The Nature and Properiies of Sotls, 13th Ed,

Pearson Edu.
* Fageria NK, Baligar VC and Jones CA. 1991, Growth and Mineral

Nutrition of Field Crops. Marcel
Dekker
* Havlin J1s, Beaton JD, Tisdale SL and Nelson WL. 2006, Soif Fertitity cned Fertilizers. ™ Ed. Prentice
Hall.

* Prasad R and Power IF, 1997, Soil Ferifiyy Meoyetgement for Sustainable

Agricultire, CRC Press,
* Yawalkar K5, Agrawal JP and Bokde S, 2000. Mamures and Fertifizers, Apri-Honti Publ,
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2 L Course Title : Principles and Practices of Weed M anagement
I Course Code + Asron 503
L Creedit Howps 241
In'. :-"l.il;ll ol the conrse
Lo kflnliltu.ri;r.l: the students about the weeds, herbicides and methods of weed contral,
V. Theory
Weed biology, _I'IIltI ceology and classification. crop-weed competition including allelopathy: principles
::?;:;::S““di ol weed eontrol and elassifieation management; weed indices, weed shift in different eco-
Uinid 11
i‘h?l'l‘_llfil_il:!i introduction and 11'tﬁl{':r_-,- ol their development: classification based on chemacal, ph}f&[ulugical
application and seleetivity: mode and meehanism of action of herbicides.
Uinit 111
|;3':1'l"l=:1d:: structure - aclivity relmionship: lactors affecting the efficiency of herbicides; herbicide
ll;'l"l'l':'llllll.lilf“ll]:l. erbicide mixteres, sequential appliemtion of herbicides, rotation; weed control through use
of u;_||1:u=lu:rb't-:id-.:5 aud bios-herbicides. myco-herbicides bio-agents, and allelochemicals; movement of
llk?rh]tldcs in zoil and plant. Degradation of herbicides in soil and plants; herbicide resistance. residue,
persisience and manogement: development of herbicide resistance in weeds and crops and their
managzement, herbicide combination and rotation.
Uit 1V
Weed management in mujor crops and cropping systems; alien. invasive and parasine weeds and their
mEmagement; weed shills in cropping svstems: aquatic and perennial weed control: weed control in non-
EEUP LTk,
Uit v
Integrated weed management; recent development in weed management- robotics, use of drones and
seroplanes. arganic etc.. cost: benefit analysis of weed management,
V1. 'ractical
* ldentification of important weeds of different crops. Preparation of a weed herbarium. Weed survey in
crops und cropping systems, Crop-weed competition studies. Weed indices caleulation and interpretation
with data. Preparation of spray solutions of herbicides for high and low-volume sprayers, Use of various
types of spray pumps and nozzles and calculation of swath width, Economics of weed control, Herbicide
resistance analysis in plant and soil,
» Bioassay of herbicide resistance residues,
» Calculation of herbicidal herbicide requirement
VIL. Teaching methods/activitics
Classroom teaching with AV aids, group discussion, field visit to idemtify weeds,
VI Learning oulcome
Basic knowledge on weed identification and control for crop production
IX. Supoesicd Reading
= Bager, Peter, Wakabayashi, Ko, Hirai, Kenji (Eds.). 2002, Herbicide Classes in Development. Mode of
Action, Targets, Genetic Engineering, Chemisiry, Springer.
= Chauhan B and Mahajan G, 2014, Recent Adhvences in Woed Meonargrement, Springer,
= Das TR, 2008, Weed Seivnee: Bavics and Applications, Jain Brothers (Mew Delhi).
= Fennimore, Sleven A and Bell, Carl. 2004, Principles of Weed Contral, 3th Ed, Califormia Weed Sci.
Soc.
= Gupta OP. 2007, Weed Management: Princinles and Practices, 2nd Ea,
= Jugulan, Mithida {ed). 2017, Biafapy, Mivsiedogy aiel Molecudar Biofogy of Weeds. CRC Press
« Monaco TJ, Weller SC and Ashton FM. 2014, Feed Science Principles and Practices, Wiley
* Powles 5B and Shaner [JL. 2001, Herbicide Resistance and World Grains, CRC Press.
= Walia LS. 2006, IFeed Managemeny, Kalyani,
+ Zimdahl RL. (ed). 2018, foregrated Weed Management Jor Sustainable Agricudnwre, B. D. Sei. Pub.
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L e P ot
% ”.{[‘_‘:I;I'I.:uj{{[:::-;'; :-:::::I:.:ml Praetices of Waler Manngement
11, Credit Howis ; 24 ;
l"l-" A of the eourse
.illtblllll.l:b:::rglc |'I-I'FI:II;!I|:||L'.": ol winler maagEcmenl and Fﬂ!uliﬂ:ﬁ to enhanee the waler |'-'|"|-"i!|-l'2l.i'|.'il.:."
Linin |
'Iil:l'i.'l' HTI | .i|'-|. |'1_b||_I i" r-'i;“'”.h" r"i ilion: Definit i _la e 7 e - :
development in o lndia and con E‘E o IO and: DUJRaLREs, "-'-':: LT resources and irrigation
it Trailive e diTerenl s cernied stale, mijor irmigation projects, extent ol ares and crops irrigated
] HT
Unit 11
:L::[il:l'rii::frl;}!';lﬁ-”;-:fl[f;:lll:;:rw.'llnu||! .i“ r-;r'lill il plants: tmnspiration; .*!‘i:li.l-'-'-:l1¢|'p:|!ﬂ_nl: relationships; water
Walcr gl i it s 5 I. L : -|"§-":'1|HJ!I.‘1_L r::_ willer E-.;ll-l,."l'i-."i.. crop ;_1|.'u||: El-lli!r:thllll.':lll Lo moisiure siress condition.
Unit 111 abality snd its relationship with muiricnt pvailability and loses,
Soil, plant and metcaralogical factors determining water needs of crops. scheduling, depth and methods
ol irrgation; micra irvigation systems: deficil irrigation; fertigation; management of water in controlled
fj“'_"“;f::“““'s and palyhouses, Irrigation ¢Ticiency and water use efficiency.
{11
Waler management of crop and cropping system, Quality of irrigation water and management of saline
wialer tor Drvigation. water use cificiency, Crop water requirement- estimation of ET and effective rainfall;
:.h."l:-"i'ldll_':;:1'l-ﬁl]agclﬂl'.‘l11 of the major crops and cmpljing 33;51.:”1.5_ Automated irrigation system.
nil
Excess of soil water and plant growth; water manapement in problem soils, drainage requirement of crops
and methods of field deainage. (heir layoul and spacing: rin water management and its utilization for
crop production.
Unit 1
Quality of irrigation water and management of saline water for irripation, water management in problem
s0ils
Linit VII
Soil moisture conservation, water harvesling, min water mansgemen! and its wtilization for crop
produclion.
Uit Wil
Hydroponics,
Uit [X
Wailer management of crops under climate change scenario.
VL Practical
- = Determination of Ficld capacity by field methed
« Determination of Permanenl Wilting Point by sunflower pot culture technigue
| = Determination of Field capacity and Pennanent Wilting Point by Pressure Plate Apparatus
» Determination of Hygroscopic Cocfticient
| o Determination of maximum water holding capacity of soil
« Measurement of matric potential uging gauge and mercury type tensiometer
= Determination of soil-moisture charncleristios cuives
= Determination of suturated hydraulic conductivily by constant and l[alling head method
« Determination of hydravlic conductivity of saturated soil below the water table by auger hole method
' Mensurement of soil water difTusivity
« Estimation of unsaturated hydeaulic conductivity
- Estimation of upware Oux of waler using tensiomeler and Trome depth grownd water table
¥« Determination of irvigalion requirement of crops (ealeulations)
- Determinution of effective rminlall {(calealilions)
s Determination of ET of crops by soil moistore depletion method 16, Delermination of  water
Y requireiments of crops
e Mensurement of irdzation water by volume and velocily-orea methed
b . Mensurement of irrigation waler by measuring devices and caleulation of imig:

.« Determination of infiltration mie by double ring infiltrometer -.f
’ 5 e #
VI Teaching ||I4."||IHI.IE|"H4.‘II\"I_1-H."H ; W . @ - o
s Classroom tgaching with AV aids. groupali; L;'/.}'lasa-[__m: and Leld visit {: E*W@u'ﬁ}'l‘ "“_h,r
R

ciency
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VL Learning outeome R vld
Basic knowledge on waler manigement for optimization of crop yie
IX. Sugpested Reading
* Majumdar DK 2014,
publishers

i 1 ani publishers
* Mulund Joshi, 2013, 4 Ty Haak af Irvigation and Water Management Hardeover, Kalyani p ?
* Lenka D. 1999, Irriganion and Draingge. Kalyani,

* Michael AM. 1078 frrigaiion: Theory and Practice. Vikas Publ.

thi.
* Paliwal KV, 1972, frvigaiion with Saline Water. TAR] Monograph. New De
* Panda SC. 2003, priy

] racticey ol : enf. Agrobios.
ciples and Practices of Weter _-'I.-i'.:.rmrgt!.”l'.l  F g TR
* Prihar S8 and Sandhy BS. 1087, Irrigaiion of Food Crops - Principles and Praciice
* Reddy SR. 2000, Principles of Crop Production, Kalyani.

3 T : f 2
" Siih Pratap and Maliwal PL. 2005. Technologies for Food Security and Sustainable Agriculture
Aprotech Publ,

Irrigaiion Water Managemens: Principles and Practice. PHL Leaming private
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y L Cowrse Title : Conservation Agriculiure
IL Course Code : Apron 505
I Credit Hours ; 141
IV, Aim of the course
To impart knowledge of conservation of agriculture for economic development.
V. T heo ry
Ulmit 1
CIE:II|'-.-'|;:|_|I'[|'_'|-|mj and eonservation apriculiure sysiems, sustainability concerns, CD]:l_St:r'-'aliDn agriculture:
{:EHUTiEH] hﬂckgl'ﬁllnﬁ and present concepl, Eigbm l:.':-'.p:‘_:]_'[t:nl:{:r-_;, presant status in India.
nit 11
Nutrienl management in CA. water management, weed management, energy use, insect-pest and disease
management, farm machinery, crop residue management, COVEr Crop management.
Limit 101
Climate change mitigation and CA. C-sequestration, spil health management, soil microbes and CA.
Unit 1V
CA in agroforestry systems, rainted / dryland regions
Unit ¥ )
Economic considerations in CA, adoption and constraints, CA: The future of agriculture
V1. Practicals
= Study of lang-term experiments on CA,
= Evaluation of soil health parameters,
= Estimation of C-sequestration,
* Machinery calibration Tor sowing difTerent crops, weed seedbank estimation under
CA, energy requirements, economic analysis of CA.
VIL. Teaching methodsfetivitics
Classroom teaching with AV aids, proup discussion, oral presentalion by students.
V111, Learning outcome
Experience on the knowledge of various types of conservation of agriculture.
IX. Suggesied Reading
» Arakeri HR and Roy D. 1984, Principles of Seil Conservation and Water Manggement. Oxford & IBH,
« Bisht JK, Meena VS, Mishia PK and Pattanayak A, 2016, Conservation Agriculture-An approach to
combat climate change in Indian Himalaya, Publisher: Springer Nature, Doi: 10/1007/978-981-10-2358-
2t
« Dhruvanaravana VV_ 1993, Soil and Water Canservarion Researeh in India, ICAR.
= FAD, 2004. Soil and Water Conservaifon in Semi-Arid Areas. Soifls Budl, Paper 57.
= Gracia-Torres L, Benites J, Martinez-Vilela A and Holgado-Cabera A 2003. Conservation Agriculture-
Environment Farmers experiences, innovations Socio-tconomic palicy.
« Muhammad F and Kamdambaot HMS. 2014, Conservation Agriculture. Publisher: Springer
Cham Heidelbers, New Yaork Dordrecht London. Doi: 10.1007/978-3-319-11620-4,
= Yellamanda Reddy T and Sankara Reddy GH. 1992, Principles of Agronamy. Ralyam,
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L Cowrse Title : Ageanomy of Major Cevenls and Pulses

IL Conrse Code 3 Apeon 3006

L, € veddif Dlovars = 24400

]l‘l'l.ln'{lil‘lnl il the COLEL

o dmpart knowledpe of crop hushondry of cereals and pulse crops.

V. 't'iu'ul‘:,'

Orvigin and history, aren and production, elassifieation, improved varieties, adaptability, elimate, soil,
H:'.':llt.‘r and eultuml reuineienis, wutrition, quality components, handling aned processing of the produce
For maximuom productjon oft )

“Hi[ Iz Menhi fum:!]g_

LUl 11 Arrif eereuls,

Ulwit 100 Reohi pualses,

Ulmit [V Kherrif pulses.

VI Mrtietical

3 If"l‘-""'-‘]ﬁl-'-'t'u'ill sludies at different prowil stages of coop

= Estimation of erop vivld on the basis of yield attributes . .

2 Fm‘".'“”"“il"' ul cropping schemes Jor various [arm sizes and ealeulation of cropping and rotational
mlensiies

= Working out growlh indices (CGR. RGR, NAR, LAl LAD, LAR, LWR, SLA, SLW etc)

« Assessment of land use and vield advantage (Rotational intensity, Cropping intensity, Diversity Index,
Sustainable Yield Index Crop Equivalent Yicld, Land Equivalent ration, Aggressiveness, Relative
Crowding Coefficient, Competition Ratio and ATER etc)

* Lstimation of protein content in pulses

= Planning and layout of ficld experiments

* Judging of physiological maturity in different crops

» Iinterculieeal operations in diffevent crops

* Determination of cost of cullivation of different crops

* Working out harvest index ol various crops

= Stwdy of seed production technigues in selected crops

= Visit of eld experiments on cultural, leetilizer, weed control and water management aspecls

= Visit 1o nearby villages for identification of constrainls in crop production

V11 Teaching methods/factivities : .
Classrosm teaching with AV aids, group discussion, nssignment and class discussion

VI Learning ouilcome
Buasic knowledype on ceveals and pulse growing in the country .

IX. Resourees

« Dhas NR. 2007, inteodnetion (o Crops of India. Scientific Publ.

= Hunsigi G and Krishna KR, 1998. Science of Field Crop Production. Oxford & IBH.

= Jeswani LM and Baldey B. 1997, ddvernces in Pulve Production Technology JCAR.

« Khore 1) amd Bhale MS. 2000, Seed Technology. Scientilic Publ.

- Kumar Ranjeet and Singh NP 2003, Meize Prociction in fndia: Gaolden Grain in Tronsition. TARL
New Delhi.

« Pal M. Deka Jand Rai RE: 1996, Fundamenials af Cereal Crop Prodection.Tata MeGraw Hill.
« Prasad Rajendra. 2002, Text Book of Field Crap Production. ICAR.

= Singh €, Singh P and Singh R, 2003. Modern Technigues of Raising FieldCrops. Oxford & IBH.
» Singh S5, 1998, Crop Management. Kalyani.

« Yadav DS, 1992, Pulse Crops. Kalyani.
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» L Course Title : Apronomy of Oilseed, Fibre and Sugar Crops
1. Cowrse Codle : Agron 507
1L Credit Howrs = 241
IV, Ao o the course
To Leach the erop husbandry of vilseed. fiber and sugar crops
V. Theory
Origin and history, area and production. classification, improved varieties, adaplability, climate. soil,
water and cultural requirements, nutrition, guality companent, handling and processing of the produce for
maxunum produclion ol
Unit 1

Rabi oilseeds - Rapeseed and mustard, Linseed and Niger
Unit 11

Kirarif oilseeds - Groundnul, Sesame, Castor, Sunfower, Soybean and Saftlower
Uit 100

Fiber crops - Cotton, Jute. Ramic and Mesta.

Unit 1V

Sugar crops — Sugar-beet and Sugarenne.

VI, "ractical

* Pliaming and layoul of field experiments ,

» Cutting of suparcane setls, its treatment and methods of sowing, tying and propping of sugarcane

» Determination of cane malurity and caleulation on purity percentage, recovery percentage and sucrose
content in cane juice phenological studies al different growth stapes of crop

* Interculivral operations in different crops

s Cotton seed freatment

= Working out growth indices (CGR, ROR, NAR, LAL LAD, LAR, LWR, E'—LA_. SL"F-i efc) ) .

- Assessment of land use and vield advantage (Rotational intensity, Cropping intensity, Diversity I“':IFJ"L
Sustainable Yield Index Crop Equivalent Yield, Land Equivalent ration, Aggressiveness, Relative
Crowding Coefficient, Compelition Ratio and ATER etc) .

- Judging of physivlogical maturity in different crops and working out harvest index

= Working out cost of cultivation of different crops

= Estimation of crop yvield on the basis of yield attributes

+ Formulation of cropping schemes for various farm sizes and calculation of eropping and rotational
intensities

« Determination of ail content in oilsceds and computation of il yicld

= Estimation of quality of fibre of different fibre crops

» Study of seed production techmigques in various crops

- Visit of figld experiments on ¢ultural, fertilizer, weed control and water management aspects

= Wisil to nearby villages for identification of eonstraints in crop production

V111, Teaching methods/activities

Classroom teaching with AY sids, group discussion, assignment and class discussion

TX. Lemrning autconie

Basic knowledge on production of oil seed, suger and hibre crops,

X. Suggested Reading .

s Das MR, 2007, feteoduction to Crops of dia. Scientific Publ.

» Das PC, 1997, Cifveed Cropy of fndia, Kalyani.

e Lakshmikantam M. 1983, Fechnalogy in Sugarcame Growing, 2ud Ed. Oxford & IBH.

« Prosad Rajenden. 2002, Fexr Book of Field Crap Production. ICAR.

= Singh C, Singh P & Singh R, 2003 Madern Technigues of Raising FieldCrops, Oxford & TBH.

- Singh 8. 1998, Crup Masagemend. Kilyani.
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L Cunrse Title : Agronomy of Medicinal, Aromatic and Under Utilized Crops

. Course Code : Agron 508/1"SMA 503

1L Credit Hours : 24] '

IV, Aim of the course

To sequaint students about different medicinal, aromatic and underwtilized field crops, their package of
praclices and processing.

V. Theory

Limin 1

Importance of medicingl and aromatic plants in human health, national economy and refated industries,
classification of medicinal and aromatic plants according to botanical characteristics and their uses,
export potential and indigenous technical knowledge.

Limit 11

Climate and soil requirements: cullural practices; vield and important constituenis of Uil platy
(Mulhati, Isabgol, Rauwolfia, Poppy, Alve vera, Satavar, Stevia, Safed Musli, Kalmegh, Asaphoetida,
Muvvomica, Rosadle, ete).

Unit 111

Climate and soil requirements: cultueal practices; yield and important constituents of aromatic plants
{Citronella, Palmarosa, Mentha, Basil, Lemon grass, Rose, Patchouli, Geranium).

Unit IV
Climate and soil requirements; culiural practices; yield of under-utilized crops (Rice bean, Lathyrus,

Sesbania, Clusterbean, French bean, Fenugreek, Grain Amaranth, Coffee, Tea and Tobacco),

Unit ¥

Post harvest handling —drawing, processing. grading, packing and storage, value addition and quality
standards in herbal products.

VL Practical

= Identification of crops based on morphological and seed characteristics

= Raising of herbarium of medicinal, aromatic and under-utilized plants

= Quality characters in medicinal and aromatic plants

= Methods of analysis of essential oil and other chemicals of importance in medicinal and aromatic plants.
VIL Tenching methods/activities

Classroom teaching with AV aids, group discussion, assignment and {field visit

VIIL. Learning oulcome

Acquainted with various MAP and their commercial base [or developing entrepreneurship.

IX. Suggesied Reading
« Chadha KL and Gupta R 1993, ddvances in Horticnlture. Vol. 1. Medicinal and Aromatic Planis.

Malhotra Puhl.

= Das MR, 2007, Intraduction fo Crops of Imdia, Scientilic Publ,

» Handa S5, 1984, Crltiventfon emdd Urilization of Medicinal Planis. RRL, CSIR, Jammu,

r Huzsain A, 1984, Essential O Plants and their Colitvarion, CIMAP, Lucknow.

o Hussnin Al 1993, Medicimal Mlams and their Cultiverion. CIMAF. Lucknow.

s [CAR 2006, Mamed ook of Apriculture. ICAIL, New Delhi.

« Kumar N, Khader Md, Abdul, Ranpgaswami JBM & Irulappan 1997, fairaduction 1o Spices, Plantation

Crops, Medicinal and Aromatic Plants, Oxford & [BH,
« Prajapati ND, Purchit 55, Sharma AK and Kumar T, 2003, 4 Hand Book of Medicinal Plans: A

Compideie Source Book. Agrobios.
= Sharma R, 2004, Agro-Technigues of Medicinal Plants. Daya Publ, House.
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L 'LEl-l.ll'Su Uitle : Apronomy ol Fodder and Vorage Crops
I Course Code : Apron 509

I Credit Hours : 241

I'V. Aim of the course ;

To teach the crop husbandry of different forage and fadder crops along with
V. Theory

Umit I

Adaptatmr_u. distribution, varictal improvement, agro
factors of important fodder crops like sorghum, maize, bafra. guar, COWpR
lucerne, ete, |
Ulnit 11

Adaptation, distribution, varietal improvement, agro-
factors of important forage crops/prasseslime, Napicr grass,

their processing,

technigues and quality aspects including anti-guality
ea, oats, barley, berseem, senji,

techniques and quality aspects including anti-quality
Panicum, Lasiuras, Cenchriis, elc.

Umit 111
Year-round fodder production and management. preservation and lilization of forage and pasture crops.
Umnit IV

and biochemical changes, nutrient losses and

Principles and methods of hay and silage making; chemical

factors affecting quality of hay and silage: use of physical and chemical enrichments and biological
methods for improving nutrition; value addition of poor quality fodder. Fodder production through
hydroponics. Azolla cultivation.

Unit ¥
Economics of forage cultivalion uses and seed production technigues of important fodder crops.

V1. Practical

» Practical training of farm operations in raising fodder crops,

» Canopy measurement, yield, Leaf: Stem ratio and qualily estimation, viz. crude protein, NDF, ADF,
lignin, silica, cellulose and IVDMD, ete. of various fodder and forage crops

= Anti-quality components like HCN in sorghum and such factors in other crops

« Hay and silage inaking and economics of their preparation.

VIL Teaching methods/activities
Classroom teaching with AV aids,
VIIL Learning oulcome

Acquainted with wvarious fodder and forage crops and their commercial base for developing
entreprencurship.

IX. Sugzested Reading
» Chatterjee BN, 1989, Forage Crop Production - Principles and Practices. Oxford & IBH.

e Das NIL. 2007, Iniroduction to Crops of fndia. Scientific Publ.

« Narayanan TH and Lrabadghao P
= Singh I and Srivastava Al 1990, Forage Production Teclnology. IGFRI, Jhansi.

« Singh C, Singh P and Singh R, 2003, Modern Technigues of Raising Field Crops, Oxford & IBH.
« Tejwani KG. 1994, Agroforesiry in Indta. Oxford & IBH.

group discussion, assignment and field visit

1972, Forage Crops of India. ICAR.
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= L Course Title : Agrostology and Agro-forestry (1o be gaught jointly by Agronemy and Forestry)
I Course Code : Agron 510
L Credit Hoors 2 2+1
IV, Theory
V. Adon ol the course
To 1¢llif|l CrRp |1|J.~ih:|.|1|.h:.' ol difTerent lornge. lodder and
PROCCESINE.
Unit |
Agrastology: definition and importanee; principles of prassland ecology: prassland ecology — community,
climax, dominant specics, succession, biotype, ecological stalus of prasslands in India, grass cover of
India: problems and management of grasslands.
Unit 11
Imporiance, classification (various criterin), scope, stotus and research needs of pastures; pasture
establishment, their improvement and renovation-natural pastures, cultivated pastures; common pasture
UFSSCS.
Ulesit 111
Aprolorestry:
agrisilvipnsture, agrihorticullure, aquasilviculture, alley cropping an

ngroforestry cropsfinees along with their

definition and  importance; agroforestory  systems,  agrisilviculture, silvipasture,
d energy plantation.

Limit IV
Crop production techaology in agro-forestory and agrostology system silvipastoral system: meaning and
importance for wasteland development; selection of species, planting methods and problems of seed
germination in apro-forestry systems; irrigation ani manuring in agro-foresiry systems. associative
influence in relation to ahove pround and underground interferences; lopping and coppicing in
agroforestry  systems: social weceplability and economic viahilily, nutritive value of trees; tender

operation; desirable ree charcterislics.

VL Practical
= Preparation of charts and maps of India showing dilTerent types of pastures and agro-forestry systems
importance with

. ldentifeation of seeds and plants of common grasses, legumes and trecs of economic

reference to agro-forestry

« Seed treatment far better germination of farm vegetation

« Methods of propagation/ planting of grasses and trees in silvipastoral system
« Ferfilizer application in strip and silvipestroal systems

- After-care of plantation

« Estimation of protein content in loppings of important fodder trees

« Estimation of ealorie value of wood of important fuel trees

« Estimation of total biomass and fuel wood

» Economics of agro-lorestry i

= Visit to importan! agro-forestry research stations

VI Tesching methods/activities

Classroom teaching with AV aids, group discussion, assignment and Aeld visit

VI Learning onleome
Basic knowledie on agro forestry, forage crops and their utility

IX. Supgested Reading
« Chatierjee BN and Dus PK. 1989, Forage Crop Production. Principles and Praciices, Oxlord & 1BH.
« Dabadghue PM and Shankaranarayan KA, 1973, The Crosy Cover in fndic, ICAR.

. [Hwivedi AP, 1992, dgrojorestry- Principles amd Praciices. Oxlord & IBH.

» Indian Sociely of Agronomy. | 989, dgraforestey Sestent in India. Researeh el Development,

Wew Delhi.
« Warayan TR and Dabadghao PM. 1972, Forgpe Crop of fdia. ICAR, New Delhi.
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i L Course Title : Cropping Systems and Sustainable Agriculture
1L Course Caode : Agron 511
1. Credit Hours : 240
IV, Adm ol the course
To acquaint the students about prevailing cropping systems in the country
procluctivity.
V. Theory
Umnit 1 _
Cropping systems: definition. indices and its importance; physical resources, 5ol
iy cropping systems; assessment of land use
Unit 11 o _
Concept of suslainability in cropping systems and farming syslems, scope and U[:I_I'E:tj‘lllwlsi prqdlj.;m
potential under monoculture cropping, multiple cropping, alley cropping, sequential cropping
intercropping, mechanism of vield advantage in intercropping systems.
Unit 111
Above and below ground interactions and
cropping and yield stability in intercropping, role of non-monefar
research need on sustainable agriculture.
Umit IV , ) N ;
Crop diversification for sustainability: role of organic matter in maintenance of soil fertilily; crop rcs:r.iue
management: fertilizer use cfficiency and concept of |'El'[_i|1?.-£'r use in intensive Cropping system.
Advanced nutritional tools for big data analysis and interpretation.
Unit ¥
Plant ideotypes lor drylands; plant growth regulators and
Unit ¥l
Artificial Intelligence- Concept and application.
VII. Teaching methods/ aciivilies : _ )
Classroom teaching with AV aids, group dizcussion, assignment.
V11 Learning ouleonie _ :
Basic knowledee an cropping system for sustpinable agriculture,

. 5 ted Reading . . ;
E;!f"'|114.1lla'11: i? 2017, Cropping Systems and Susinable Agriculture. Agrobios (India)

s ' SarHHng S1S rrobios.

anda SC, 2018. Cropping d Farming Systems. Agro . o

: E::ﬂmiuppau SP and Sivaraman K. 1990, Cropping Systems it the Tropics; Principles and Management.
New Age. _ | .
= Panda SC. 2005, Croppng anel Farmimg Spsfens. Agro bios.

" AR 000, Principles of Crog Production. Kalyani. _ o
Ié::::;rrf:FS ard Mul.iaihﬁ TVS. 1997, Principles of Agrunomy, The Bangnlore Printing & Publ. Ce.

« Sineh S  Principles and Proclices of Agronamy. Kalyani. N N
‘?"I-:J'l'-llll? gfﬁ:]qg?umwp Beaton JD and Haviin JL. 1897, Soil Fertility and Fertifizers, Prenlice Hall.
& | IS y ; Ly

Qu

and practices o improve their

and water management

allelopathic effects; competition relations; multi-storied
y inputs and low cost technologies;

their role in sustainability.
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o L Conrese Tille : Dy } i I

s rykand Farming and Wale ; -

N 1L Course Code, : Agron 312 . TR

y L Credit Mours 2 21

: IV, Adm ol the course
To teach the hasic - i ' ' !

. . "[I:—h:':(:r;-m basic coneepts and prictices of dry land farming and soil moisture conservation.

) Uit 1

D'iﬁ 1 - . - - i i i

E|_|'|L|_! :;?t:un.._mncepl and eharoeteristics of dry land farming: dry land versus minfed Farming; significance

s Hmensiens of dry land faeming in Indian spriculture,

p Ulmit 11

| S:.’::cli :||_|l|_.i ‘r‘h_l'ltrlli.l: purameters with speciul emphosis on minfall characleristics; constraints limiting crop
|-'lt uckien in dr_'.'llnlll.! treas; [ypes of droughl, charelerization ol environment for water availability; crop

planming for errutic s aberrnt weather conditions.

Unit 111

| Stress Pl:ysinlug}- and resistance to deoupht, adaptation of crop plants to drought, drought management
stralegies, preparation of appropriate crop plans for dry land areas; mid contingent plan for aberrant

wedlher conditions.

Uit 1V
~ Tillage, tilth, frequency and depth of cultivation, compaction in soil tillage; concept of conservation
tillage; tillage in relation to weed contral and moisture conservation; techniques and practices of soil

moisture conservation {use of mulches, kinds, efectiveness and econemics). antitranspirants; soil and

crop management technigues, secding and efficient fertilizer use.

Unii v

Concept of watershed resource management, problems, approach and compongnts.
VL. Practical

= hMethod of Seed Priming
« Determination of moisture content of germination of important dryland crops

» Determination of Relotive Water Content and Satwation Deficit of Leaf
= Moisture siress effects and recovery behuviour of imporiant crops
= Estimation af Potential ET by Thernthwaite methed

 Estimation of Belerence ET ny Peoman Monteitly Method
« Clussification of climate by Thomthwaite method (based on moisure index, humidity index and aridity

index)

o Classification of elimate by Koppen Method

« Estimation of water balance by Thornthwaile methad
- Estimation ol water balance by FAOQ method

+ Assessment of draught

« Estimation of lengih of growing period
- Estimation of probability of rain and crop planning for different drouglt condition

- Spray of anti-transpirants and their effect on crops

» Water use efficiency .
« Visit to dryland research stations and watershed projects

Vil Teaching methods/activities ]
Classroom teaching with AV aids, group discussion, assignment.

VIII. Learning outeome
Basic knowledge on dry land farming and soil moisture conservation.

1X. Supgested Reading - ‘
e Reddy TY. 2018. Dryland Agricufivre Princies and Practices, Kalyani publishers

» Das NI 2007. Tifiage and Crop Production. Scientific Publ,

« Dhopte AM., 2002, Agrotechnology for Leyfand Ferming. Scientific Publ,

« Dhruv Narovan VY. 2002, Seif and Weaner Conyervation Research in fndia, ICAR.

» Gupln US. (Ed.). 1995, Produciion amd Improvements o Crops forDrplands. Ox ford & IBH.

« Karyal JC and Farrington J. 1995, fesearch for Rainfed Forming. CRIDA.
v Rao S5C and Ryan 1. 2007, Challenges and Sirategies af Dryfand Agriculture. Scientific Publ.
i .frg'r:. Agrotech

= Singh P and Maliwal PL. 2005, Technologies for Fogd Security an fracefrle Agric
F "F_,-
el ot PO RIDA. ~ B
sedeTiitpre fir Bl Seientific |1“$|"¢D£_ALE'\1'
f.:\, (5 <\ b

Publ. Company. .
e Sinpel R 1988, Jugrrevedd Sgronomic Practived for £
L

« Sineh B1Y 2003, Susiainabic evelapment af [
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L Cowrse Title : Prineiples unal Practives of Organic Farming
L Cloiprse Cogde ¢ Apron 513
L Credit Hours @ 2410
IV, Adm ool ihe course
To study the principles and practices of organic farming for quslainable crop production.
V. Theory
Uit 1
Ovganic fanning - concepl and delinition, its relevance to India and global agriculture and Mture
ﬂl‘ﬂ".—i[fﬂlf.ﬂﬁl. |':q-i|'|Ei|}|_|,]ﬂ ol nrg;m]c ugri-;:ullun:; -;11']5;1:!5:::5 and farming standards; Ufg.l:'lnif! l-ﬂl'n‘lll'l.g and
sustninable apricullure: selection and conversion of lond, soil and water management - land use,
:T"_“""'Ir;“ﬁ““ lillage: shelter zones, hedges, pasture management, agro-forestry.,
nil
Organic farming and wiler use clliciency; soil [enility, nulricnt recycling, organic residues, organic
manures. composting, soil biots uad decomposition of organic residues, earthworms and vermicompost,
grean manures. bio-fertilizers and biopas echnolopy,
Umit 111
Fanming sysiems, selection of crops anderop rotations, multiple and relay cro pping systems, intercropping
i relation to maintenance of soil productivity,
Unit 1V
Control of weeds. disenses and insect pest managemen!, biological agents and pheromones, bio-
pesticides.
Unit v
Socio-economic impacis; marketing and  exporl  polential: inspection., certification, labefing and
accreditation procedures; organic farming and national economy.
WL Preactical '
= Method of making compost by aerobic method
= bethod of making compost by anacrobic method
* Method of making vermicompast
« Identification and nursery raising of important agro-forestry tress and tress for shelter belts
= Efficient usc of biofertilizers, technique of treating legume seeds with Rhbizebium culturss, use of
Azotahacter, Asospicillin, and PSR cultures in field
= Visit to a biogas plont
» Visil to an organic furm
« Quality standards, inspection, cerlification and labeling and accreditation
procedures for fanm produce from organic forms
V1L Teaching methods/factivitics
Classroom teaching with AV aids, group discussion, assignment. exposurs visit
V11l Learning owicome
Basic knowledee on organic farming for sustainable agriculiure and development of entreprencurship on
orpanic inpuls.
IX. Suggesied Reading |
e Ananthakeishnan TH. (Ed.). 1992, Emevging Tremds in Biologival Conirol of Phytophagous Insecis,
Crcford & [BIL
. Caur AC. 1982, A Manual of Rural Composhing, FAQ/UNDP Regional Project Document, FAQ,
« loghi M. 2016, New Fistas of Grganic Farming, Scicntific Publishers
o Lampin M. 1990, (hrgaric Farminge. Press Books, Ipswitch, UK,
= Palanioppen 5P and Anandurui 1€, 1999, Oepainie Farming — Theory and Proctice. Scicntific Fubl.
. Rop BY Venkats, 1993, Smalf Farmer Focused Dvegrated Rural Development: Soclo economic
Ernvironment and Legal Perspective: Publ 3, arisaraprajnaParizshtana, Bangalore.
. Reddy MY. (Ed.). 1995, Sreil dreanismy and Litter Decompaosition in the Trapicy. Oxtord & IBH.
« Sharing A. 2002, Hand Book of Organic Farming. Agrobios
« Singh SP_{Ed.). 1994, Techmalom for Producifien of Notwral Enemies. PDBC, Bangalore.
e Suhbu B M5, DR Sedd |'|-:.|'£-r.'."|'.|'|!lr't.'|"l5'i.l'_l'. Oz leed & TBEL
e Trivedi RN, 1993, d Text Book of Envirenmental Seiences, Anmaol Publ.
o Veeresh GE. Shivashankar K and Suiglochar MA, 1997, Ovgawic Farming and Sustainalie Agriculfiire.
Association for Promotion of Orgarge Barmng, Bs Falorne.

WO, 1990, Public Health fnpac T Lised in Agricidlture, W% @ \ v/ l':
W k ri? -
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: Analytical Technique and Instrumental Methods inSoil
and Plant Analysis
1. Course Code 1 B8 509

ITL Credit Hours : 42

IV. Aim of the course
To familiarize the students with commonly 1
preparations of common analytical reagents for qual
analysis of both soil as well as plant samples.

V. Practical

I. Course Title

ged instruments — their working,
itative and quantitati.c

Unit 1
Preparation of solutions for standard curves, indicators and standard solutions for
acid-hase, oxidation reduction and complexometric titration; soil, water and plant

sampling techniques, their processing and handling.

Unit 11
Determination of nutrient potentials and potential buffering capacities of soils for
phosphorus and potassium; estimation of phosphorus, ammonium and potassium

fixation capacitics of soils.

Unit TT1
tra violet and infrared spectrophotometery, atomic

Principles of wvisible, ul

absorption, flame-photometry, inductively coupled plasma  spectromelry;
chromatographic techniques, mass spectrometry and X-ray defractrometery;
identification of minerals by X-ray by different methods, CHNS analyzer.

Unit 1V
Electrochemical titration of clays; sctimation of exchangeable cations (Na, Ca,

Mg, K); estimation of root cation exchange capacity.

Unit V

Wet digcsl{unffusi{rtl-’c:{traﬂiﬂn of zoil with aguarcgia with soil for elemental
analysis; triacid/di-acid digestion of plant samples; determination of available
and total nutrients (N, P, K, 8, Ca, Mg, Zn, Cu, Fe, Mn, B, Mo) in soils;
determination of total nutrients (N, P, K, 5, Ca, Mg, Zn, Cu, Fe, Mn, B, Mo) in

plants

Unit V1
Drawing normalized exchange isotherms; measurement of redoX potential.

VI Teaching methods/activities
Classroom teaching and laboratory Practicals

% Q.
- s
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VII. Learning outcome

Development of confidence for setting soil testing laboratory.

VIIL Suggested Reading R
| e Hesse P, 971. Textbook of Soil Chemical Analysis. William Clowes &
pPrentice Hall of India.

Somns,
| o Jackson ML. 1967. Sail Chemical Analysis.
arcel Dekker. . e .
. Kﬁ““fm I-Iiﬂgt:';ch 1990. Official Methods of Analysis. Association of Official
| . P e e and Keeney DR. 1982. Methods of Soil Analysis. Part 11.
' DA Macison,  prant Analysis. Hans Publ
e Sihzh D, Chomitan DIC and ﬁnﬁ?ﬁﬂﬂ. Soon. Goil Plant Water Analysis - A
/ ] MNew Delhi.
. 13.1";&_”ﬂﬁ‘g’f’ig}f‘gﬂafgp;ﬁ,‘,}f Frep:ﬂrmmn and Analysis. CRC Press/Taylor
“TANgis. - .
| . T don 'S, 1993, Methods of Analysis of Soils
, FDCO, New Delhi, o iy
. » Vogel AL. 1979, 4 Textbook of Quantitative Inorganic 47

Longman.

| @iy
? | (.S
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I. Course Title . Spil, Water and Air Pollution
1, Course Code + 88 507
111, Credit Hours s 2+1
IV, Aim of the course

To make the student saw are of the problems aof soil,
associated with use of soils for crop production.

water and air pollution

V. Theory

Unit 1

Soil, water and air poflution problems a
extent.

Unit 11

Nature and sources of pollutan
fertilizers and pesticides, acid rains, oil s
pollutants- their CPC standards and effect on p
beings.

Unit 111

Sewage and industrial effluents—their compo ]
properties/ health, and plant growth and human beings;
waste disposal.

Unit IV

Pesticides—their classification,
soil microorganisms.

Unit V
Toxic elements—their Sources, be
availability, effect on plant and human health.

Unit VI
Pollution of water resources due t
emission of greenhouse gascs—car
Unit V11

Risk assessment of polluted soil, Remediation/ amelioration of contaminated

soil and water; remote sensing applications in monitoring and management of

soil andwater pollution.

V1. Practical
Sampling of sewage waters, ScWags sludge, solid/ liquid industrial wastes,
polluted soils and plants and their processing, Estimation of dissolved and
suspended solids, chemical oXygen demand (COD), biological demand (BOD),

% @i
e Gl
(f

ssociated with agriculture, nature and

ts — agricultural, industrial, urban wastes,
pills etc.; air, water and soil
lants, animals and human

sition and effect on goil
snil as sink for

behaviour in soil and effect on
haviour in soils, offect on nutrients

o leaching of nutrients and pesticides from soil
bon dioxide, methane and nitrous oxide.



measurement of coliform (MPN), nitrate and ammoniacal nitrogen ard

phosphorus, heavy metal content in effluents, Heavy metals in contarminated
soils and planis, Management of contaminants in soil and plants to safc guard
food safety, Air sampling and determination of particulate matter and oXides
of Sulphur, NOz and O; cone. Visit o various industrial sites to study the

impact of pollutants on soil and planis.

VIL Teaching methods/activitics

Classroom teaching with AV nids, group {
students.

liscussion, oral presentation by

VIIL Learning outcome
Management of soil and water pollution

IX. Suggested Reading
. Lal R, Kimble J, Levine E and Stewarl BA.
Greenhouse Effect.

CRC Press. ;
- Middlebrooks EJ. 1979, Industrial Pollution Contral. Yol. 1. Agro-fndusiries.

John Wiley Interscience. ]
- Ross SM. Toxic Metals in Soil Plant Sysiems. John Wiley & Sons.
« Vesilund PA and Pierce 1983, Environmental Pollution and Control. Ann

Arbor SciencePubl.
(@5*"1}% \%/
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I. Course Title : Soil Ervsion and Conservation

I Course Code : 58 505

ITL. Credit Hours 1 241

V. Aim of the course
To enable students to understand various types of soil erosi
be taken for controlling soil erosion lo conserve soil and water.

V. Theory

VL Unit 1
History, distribution, identification and d:gcrip’[iﬂnl of soil erosion probl
India.
Unit 11
Forms of soil erosion; effects of soil erosion and factors affecting soil
EI'(:ISiDI'I;, types and mechanisms of water Erosion; raindmps and soil erosion;
eainfall erosivity - estimation as EI30 index and kinetic encrgy; factors
affecting water erosion; empirical and quantitative estimation of water
erosion; methods of measurement and prediction of runoff soil losses in
relation to soil properties and precipitation.

Unit III

Wind erosion- types, mechanism and facto
problem in the country.

Unit TV

Principles of erosion control; erosion control measures — agronomical and
engineering; erosion control structures - their design and layout.

Unit ¥V

Spil conservation planning; land capability classification; soil epnservation in
special problem areas such as hilly, arid and semi-arid regions, waterlogged
and wet lands.

Unit V1

Watershed management - concept, objectives and approach; water
harvesting and recycling; flood control in watershed management;
socioeconomic aspects of watershed management; case studies in respect to
monitoring and evaluation of watersheds: use of remote sensing in assessment
and planning of watersheds, sediment measurement

on and measures Lo

ems in

rs affecting wind erosion; eXtent of

VII. Practical
. Determination of different soil erodibility indices - suspension percenlage,
dispersion ratio, erosion ratio, clay ratio, clay/moisture equivalent ratio,

percolation ratio, raindrop erodibility index
. Computation of kinetic energy of falling rain drops

4 @7){11.1 Ly
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5 i i data
- Computation of rainfall erosivity index (EI30) using rain gauge
= Land capability classification of a watershed
= Visits to a watersheds

‘q-"H].Tf.:a:hing methods/activities

. . T
Classroom teaching with AV aids, group discussion, oral presentation by
students,

IX. Learning outcome e hefiie
Experience on the knowledge of soil conservation and their utility in researc
solving field problem.

X. Suggested Reading _ )

= Biswas TD and Narayanasamy G. (Eds.) 1996. Soil Management i E
Relation to Land Degradation and Environment. Bull. Indian Society o

1
%zlt'aﬁcﬁ’-t}caﬁly?u;; Al 1008 1’15’%{:;"“[{5* nﬂ,gisﬁgﬁxlnsgnﬁ'ml’ g.!mfn'_}-' Soil
Science Society of America, Spl Pu 0 1990, Manual of

al Singh, Venkataramanan C, Sastry G and Joshi BP. r

Eﬂﬂ?gﬂd F';'uagrj;ri.ﬂ:.i:rﬂ;:mn Practices ngxfnrd & JBH

d: 19 i C tion, lowa State Unwersit}’
I;I'lg!;r? "sﬂmgfr gg}! Sgﬁg?gﬂﬁ Fundamentals of Soil Scienca I8§S,

-Dswal ]"-'TC" 1994, Sail Physics, Oxford & IBH.
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Supporling Courses

o o L it o 1it Hours
Course Code Course Title e ‘I-I":';EI‘ EILM
STF-. I :-EIE Statistical Msthmh. I'-::rr ﬂnph:d Scn:m:es ——T13Gm)
STAT 5[ | E"EFEI |:nen[1r [Jtalﬂns .
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Course Title : Statistical Methods for Applied Sciences
Course Code : STAT 502

Credit Mours 1 4(3+1)

Theory

Unit I Box-plot, Descriptive siatistics, Exploratory data analysis, Theory of probability,
Random variable snd mathematical expectation.

Unit 1l Discrete and continuous probability distributions, Binomial, Poisson, Megative
Binomial, Normal distribution, Beta and Gamma distributions and their applications.
Concept of sampling distribution: chi-square, t and F distributions. Tests of significance
based on Mormal, chi-square, t and F distributions.

Unit TIE Introduction to theory of estimation and confidence-intervals, Simple and multiple
correlation coefficient, partial corrclation, rank correlation, Simple and multiple linear
regression model, test of significance of correlation coefficient and regression coefficients,
CoefTicient of determination, Fitting of quadratic models.

Unit I'V Mon-parametric tests — sign, Wilcoxon, Mann-Whithey U-test, Run test for the
randomness of a sequence. Median test.

Unit V Introduction to ANOVA: One way and Two Way, Introduction to Sampling
Techniques, Introduction to Multivariate Analysis, Transformation of Data.

Practical

* Exploratory data analysis, fitting of distributions — Binomial, Poissan, Megative Binomial.
Mormal.

* Large sample tests, testing of hypothesis based on exact sampling distributions ~ chi square,
tand F.

* Confidence interval estimation and Correlation and regression analysis, fitting of Linear
and Quadratic Model.

* Non-parametric tests. ANOVA: Ope way, Two Way, SRS,

Sugpested Reading

* Goon AM, Gupta M.K and Dasgupta B, 1977, An Outline of Statistical Theory. Vol. L. The
World Press.

= Goon AM, Gupta MLK. and Dasgupta B, 1933
World Press,
* Hoel P.G, 1971, Introduction to Mathematical Statistics. John Wiley.

*Hogg RV and Craig T.T. 1978, Intreduction to Mathematical Statistics. Macmillan,

Fundamentals of Statistics. Vol. |, The

VR Y
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* Marrison D.F, 1976, Multivariate Statistical Methods. McGraw Hill.

* Hogz RV, McKean JW, Craig AT. 2012. Introduction to mMathematical Statistics Tth
Edition,

. ElFEE’I 5. Jﬂhﬁﬂ N & E-HE'F'[EI'I'I Ir. 1956, Hnn:pﬂr&mﬂfiﬂ Tests Fﬂl' E!l:hét'ﬁl'iﬂ]' Sciences. John
Wiley.

» Anderson TW. 2009. An Introduction to Multivariate Statistical Analysis, 3rd Ed . John
Wiley

* httpu//freestatisties.altervista, orgfen/learning. php.

* httpafwww . statsoft.com/textbook/stathome html.
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Course Title : Experimental Designs
Course Code : STAT 511
Credit Hours @ 3(241)

Theory
Unit 1 Meed for designing of experiments, characteristics of a good design.- [asic principies
of designs- randemization, replication and local controk.

lats and hblocks, Analysis nf variznce

Unit 11 Uniformity trials, size and shape of p :
egign and latin square design.

" Completely randemized design, ranclomized block d
Unit 111 Factorial experiments, {symmetrical as wel| as psymmetrical ) arthozonality 70

pattitioning of degrees of freedom. Concept of confounding.

Unit IV Split plot and strip plot designs, analysis of covariance and mis

in randomized block and Latin square designs; Transformations, Balanced Incomp
Design, resolvable designs and their applications, Lattice design. alpha design - cOnCEzis
randomization procedure, analysis and  interpretaticn of results. Responss il

Combined analysis.

|arz Block

ractical

« Uniformity trial data analysis, formation of plots and Blocks, Fairfield Smith Law. Analvsis

of data obtained from CRD, RB13, L512, Analysis of factorial ex periments,
- Analysis with missing data,
« Split plot and strip plot designs.

Suggested Reading

« Cochran WG and Cox GM. 1957, Experimental Designs. 2nd Ed. John Wiley.

« Dean AM and Voss D, 1999, Design and Analysis of Experiments. Springer.

- Mentgomery DC. 2012, Design and Analysis of Experiments, Sth Ed, John Wiley.

« Federer WT. 1983, Experimental Designs. Machdillnn.

. Fisher RA. 1953, Design and Analysis of Experiments. Oliver & Boovd,

« Mipam AK and Gupta VK. 1979, Handbook on Analysis of Agveuliur Experiments,

1ASR] Publ.
« Pearce SC. 1983, The Agriculiural Field Experiment: A Statistical Examination of Theon

and Practice. John Wiley.

. w_.uww.s:_lrs.iwv_.iu
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Common Courses

PGS 301 Library and Information Services (0+1)

Objective

To equip the library users with skills to trace information from libraries efficiently, to apprise
to formulate

them of information and knowledge resources, to carry out literature survey,
!I‘Lf'ﬂ-n:naunn search strategies, and to use modern tools (internet, opac, search engines, elc
information search.

) OF

Practieal

Introduction to library and its services; role of libraries in education, rescarch and technology
transfer; classification svstems and organization of library; sources of information- primary
sources, secondary sources and tertiary sources; intricacies of abstracting and indexing services
(science citation index, biological abstracts, chemical abstracts, cabi absiracts, etc.); tracing
information from reference sources; literature survey; citation technigues/ preparation of
bibliography; use of CD-ROMs databases, online public access catalogue and other
computerized librarv services; use of internet including search engines and ils resources;
eresources access methods,

PGS 502 Technical Writing and Communications Skills (0+1)

Ohjective

To equip the students/ scholars with skills to write dissertations, research papers, clc.
To equip the students’ scholars with skills to communicate and articulate in English {verbal as

well as writing).

Practical (Technical Writing)
« Various forms of scientific writings- theses, technical papers, reviews, manuals, ete.;

« Various parts of thesis and research communications (title page, authorship contents page,
preface, introduction, review of literature, material and metheds, experimental results and
discussion};

« Writing of abstracts, summaries, précis, cilations, etc.;

» Commonly used abbreviations in the theses and research communications;

« Mlustrations, photographs and drawings with suitable captions; pagination, numbering of
tables and illusirations;

« Writing of numbers and dates in scientific write-ups;

« Editing and proof-reading;

« Writing of a review article;

« Communication Skills - Grammar (Tenses, parts of speech, clauses, punctuation marks);

« Error analysis (Common errors), Concord, Collocation, Fhonetic symbols and transcription;
« Accentual pattern: Weak forms in connected speech;

= Participation in group discussion;

» Facing an interview;

= Presentation of scientific papers.



Suggesied Readings

1. Barnes and Noble, Robert C. (Ed.). 2005. Spoken English: Flourish Your Language.
2, Chicago Manual of Style. 14th Ed, 1996, Prentice Hall of India.

3. Cellins® Cobuild English Dictionary. 1995,

4. Harper Collins, Gordon HM and Walter JA. 1970. Technical Wriring. 3rd Ed.

5, Holt, Rinehart and Winston. Homby AS. 2000, Comp. Oxford Advanced Learner’s
Dictionary of Current English. 6th Ed. Oxford University Press.

6. James HS. 1994, Handbook for Technical Writing. NTC Business Books,

7. Joseph G. 2000. MLA Handbook for Writers of Research Papers. 5th Ed, Affiliated
East-West Press.

8. Mohan K. 2005. Speaking English Effectively. MacMillan India,

9. Richard WS, 1969, Technical Writing.

10. Sethi J and Dhamija PV. 2004. Course in Phonetics and Spoken English. 2nd Ed.
Prentice Hall of India.

11. Wren PC and Martin H. 2006. High School English Grammar and Composition.
8. Chand & Co.

PGS 503 Intellectual Property and lis Management in Agriculture (1-+0)

Objective

The main objective of this course is to equip students and stakeholders with knowledge of
Intellectual Property Rights (IPR) related protection systems, their significance and use of IPR
as a tool for wealth and valuee creation in a knowledge-based economy.

Theory

Historical perspectives and need for the introduction of Intellectual Property Right regime;
TRIPs and various provisions in TRIPS Agreement; Intellectual Property and Intellectual
Property Rights (IPR), benefits of securing IPRs; Indian Legislations for the protection of
various types of Intellectual Properties; Fundamentals of patents, copyrights, geographical
indications, designs and layout, trade secrets and traditional knowledge, trademarks, protection
of plant varieties and farmers’ rights and biodiversity protection; Protectable subject matters,
protection in biotechnology, protection of other biological materials, ownership and period of
protection; Mational Biodiversity protection initiatives; Convention on Biological Diversity;
International Treaty on Plant Genetic Resources for Food and Agrieulture; Licensing of
technologies, Material transfer agreements, Research collaboration Agreement, License
Agreement.

Suggested Readings

1. Erbisch FH and Maredia K. 1998. Inrelleciual Property Rights in Agricultural
Biotechnology, CABL

2, Ganguli P. 2001. Intellectual Properiy Rights: Unleashing Knowledge Economy.
McGraw-Hill.

3. Intellectual Property Rights: Key to New Wealth Generation. 2001. NRDC and
Aesthetic Technologies.

4, Ministry of Agriculture, Government of India. 2004, State of Indian Farmer. Vol.
V. Technology Genération and IFR lssues. Academic Foundation.

5 Rothschild M and Scott N. (Ed.). 2003. Intelleciual Properiy Righis in Animal

Breeding and Genetics. CABL y
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6. Saha R. (Ed.). 2006. [ntellectual Praperty Rights in NAM and Other Developing
Couniries: A Compendium on Law and Policies. Daya F‘-‘bll' House.

The Indian Acts - Patents Act, 1970 and amendments; Design ,ﬂncl_._lﬂﬂﬂ; Trademarks
Act, 1999: The Copyright Act, 1957 and amendments; Layout Design Act, 2000;
PPV and FR Act 2001, and Rules 2003; The Biological Diversity Act, 2002.

PGS 504 Basic Concepts in Laboratory Techniques (0-+1)

Ohbjective

To :::quaim the students about the basics of commonly sed techniques in laboratory.
Practical

» Safety measures while in Laby;

» Handling of chemical substances;

+ Use of burettes, pipettes, measuring cylinders, flasks,
micrapipettes and vaccupets;

« Washing, drving and sterilization of glassware;

» Dirying of solvents/ chemicals;

- Weighing and preparation of solutions of different strengths and their dilution;

» Handling techniques of solutions;

+ Preparation of different agro-chemical doses in field and pot applications;

« Preparation of solutions of acids;

= Neutralisation of acid and bases;

« Preparation of buffers of different strengths and pH values;

« Use and handling of microscope, laminar flow, vacuum pumps, viscometer, thermometer,
magnetic stirrer, micro-ovens, incubators, sandbath, waterbath, oilbath;

» Electric wiring and earthing;

« Preparation of media and methods of sterilization;

» Seed viahility testing, testing of pollen viability;

= Tissue culture of crop plants;

« Description of flowering plants in botanical terms in relation to taxonomy.

Suggested Readings
1. Furr AK. 2000. CRC Hand Book of Laboratory Safety. CRC Press. 2. Gabb MH and Latchem

WE. 1968. A4 Handbook of Laboratory Solutions. Chemical
Publ. Co.

separatory funnel, condensers,

PGS 505 Agricultural Research, Research Ethics and Rural Development (1+0)
Programmes

Ohjective

To enlighten the students about the organization and functioning of agricultural research
systems at national and internatiomal levels, rescarch ethics, and rural development
programmes and policies of Government.

Theory
UNIT I

History of agric}llntre. in brief; Global agricultural research system: need, scope, opportuniti=s;
Role in promoting food security, reducing poverty and protecting the environment; National
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Agricultural Research Systems (NARS) and Regional Agricultural Research Institutions;
Consultative Group on International Agricultural Research (CGIAR): International
Agricultural Research Centres (IARC), partnership with NARS, role as a partner in the global

agricultural research system. strengthening capacities at national and regional levels;
International fellowships for scientific mobility.

UNIT IT

Research ethics: research integrity, research safety in laboratories, welfare of animals used in
research, computer ethics, standards and problems in research ethics.

UNIT 111

Concept and connotations of rural development, rural development policies and stmtcgi::s.
Rural development programmes: Community Development Programme, Intensive
Agricultural District Programme, Special group — Area Specific Programme, Integrated Rural
Development Programme (JRDP) Panchayati Raj Institutions, Co-operatives, Voluntery
Agencies’ Non-Governmental Orpanisations, Critical evaluation of rural development policies
and programmes. Constraints in implementation of rural policies and programmes.

Sugrested Readings

1. Bhalla GS and Singh G. 2001. Indian Agriculiure - Four Decades of Developmeni. Sage
Publ.

7. Punia MS. Manual on International Research and Research Ethics. CCS Haryana
Agricultural University, Hisar.

3. Rao BSV. 2007, Rural Development Strategies and Role of Institutions - [ssues, Innovations
arnd Initfatives. Mittal Publ.

4. Singh K. 1998. Rural Development - Principles, Policies and Management. Sage Publ.
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