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BASIC PRINCIFLES OF CHEMICAL PROUCESSES
COMPUTER PROGRAMMING AND UTILIZATION
LABORATORY COURSE-I

SEMBSTER - II !

PLANT PATHOLOGY AND INSECT HORPHOLOGY
PESTICIDES SYNTHESIS-I

ORGANIC REACTIONS AND SYNTHESES
INSTRUMENTAL METHODS OF ANALYSIS.
LABORATORY COURSE-II

SEMESTER - III

PESTICIDES SYNTHESIS - II | -
PRINCIPLES-0F PEST CONTROL '

SOLID FERTILIZERS .
PROJECT - I |

-LABORATORY COURGE - III -

SEMESTER - IV

PESTICIDE FORMULATION

.FLUID FERTILIZERE
_ PLANT GROWTH REGULATORS i
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LABORATORY COUEBSE - IV
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M.5c.[PESTICIDES AND AGROCHEMICALS]

[Two year Course]

FIRST YEAR

SEMESTER - I
Q;QS;;; ______________ Senheme of Examinsation
codes Subiect Internal External Total HMarks
PAC-121 INTRODUCTION TO 49 51 133

AGROCHEMICALS

FPAC-1Q2 APPLIED CHEMISTRY 49 62 189
FAC-1@3 BASIC PRINCIPLES QF 49 1) 1@

CHEMICAL PROCESSES

PAC-194  COMPUTER PROGRAMMING 43 1% 128
AND UTILIZATION

PAC-1@5 LABORATORY COUDERSE-I 49 31 192

T L e e e L ) Ly i —
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FAC-191 : INTRUDUCTION TG AGROCHEMICALS

1. Definition and aencral classiflesation roe
1 ‘ 1 s ot  agraochemi .
Classification of pesticides on the besis of chemidsgl ngturzﬁiid

iﬁ;griding to group of pests. Exemples snd gtructures of each
Z, Introduction and classification of pests,
& brief discuzsion of each type.
2, Methods of psst control - Oblectlve & Daguesiocn of N
1 & ] Natural
[Climatic, Topographic, Natursl Enemies] “and Appliegd’

{Mechanical/Physiesl, Cultural, Biclogicul, Legal and Chemicsal]
controel.

4, LISA & LTOH@ values
. ) u ..

. "~ HMedor Insect pest of Agricultural Importances - Life cyole,

Marks of ldentification, Natrue of damssge and control measures.

for Pesta of Sordasum, Red Cotton Bug, Mango Stem Borer. BRer
frult Borer.

B. Clasgsification of insecticlde according to mode of action.
A brief Chemistry of Lead Arsenate, Cryolite, BHC, DDT,

Thimet, Metasystox, F-dichlorobenzene, Bydrogen Cyanide,

Hicotine.

7. Pesticldal Formulatlons -necessity and types.

B. Fungicides - Definition, claszsification exanrles of each

type. Characteristics of good fungicides. A brief Chemistry of
Dimethoate. Inorganic copper, sulphur and mercury compounds.

g, Berblojides - Definiticn, Claasification ., E§amp1es. Thyaical
end Chemical ©Control of Weeds. A brief ChemlEFrF of 2,4-D,

a,%,6-T.

13, Plant growth regulators - Definttion, uzes, kexamples and
Chemistry IAA and NAA. d

Recommonded Books 1

1. Insect pest menegewsnt -David pent ,
. Insect pest and their control = J.W.Evans.
g. ﬁzricutural insect pest of the tropics and their control
.5.Hi1l ] _ )
4 Egricultural pests - Biology and control measures B.M.
‘ - end T.B. Nikam.
B ggziiztry of Ins=cticides and Fungicides - 0.5, Sﬁree Eaguéu
6' Funglcides in Plant Disease Control - T.L. ane, N
Thapliyval. ]
T Fundamentals of Flant Pest Control - B.ﬂ.lﬂeberts
Sr Chemistry of Herbicldes —EU.g,bShreeiiimu u.
. 1 about weed control - L. oubramian .
?é giiegular % cell Plochemistry Cell Biolegy - Smith & Hood.
11. FPlant growth regulators - L.G, Nickal.

€13



PAC - 1@2 APPLIED CHEMISTRY

T tment : Soft water, hard ﬁater,‘ methods  of
éé%tegg;;r ofreiard water, lime-soda, zeoclite and ion exchange
processes, Caleulation of softening reagentg. -Egtlmation of
hardness of water - EDTA and 50ap titration method.
Characteristics of boller feed water and boiler troubles.

{2y Fuels : Fuels spd tvhelr clagsification., calorific wvalue,
typea of ecoal and lts anelysis. rrepargtic, and propertiea  of
metallurgical coke, elassification origin and reflining of
petroleun, methods of cracking. synthetlc ga-online, purification
of gasoline, knocklng, cctane number, cetans number, Hatural gas,
conl  gms, producer gas water gas. Simple problems based on
calorific value and combustion caleulations.

(3} Svnthetlc Fibers : Classificaetion, types of polymerlisation,
alaszification of plastics, constituents of plastics. Fabrlcation
of plastics, Engineerlng rropertles and uasez of plastias,
Manufacture, properties &and uses of plastics. Manufacture,
oroperties end uses of thermeoplastics like polyvethylene,
polystyrene, and thermosetting resins like uarea-formaldehyde,
phenol-formaldehyda., Common types oof szynthetic rubber like
necprens, Thikols, SBilicone, polyursthans, Industrial us=ses  of
ribber recovery of waste vubber.

(4) Lubricants : Mechaniam of lubrleat.ion, classificetion,
rroperties, testing and sgelection of lubricantsz,

{5) Refractoriea . Definition, Criteria of good refractory,
classific;tion, properties, conditions which lead to failure of
refractories and testing of refractories, munufacture, properties
and uses of commoelh refrectorises .

(67 Caorrosion : El&ctrﬂchemical corrosion, factors affecting the
yate 0f1 ¢orrosion, different types of sorrosion, Metallie
in-organic and organie ceoating for corrosion protecticon, ’

{t) Environmental Pollution
i. Alr peliution Introduetion
ten, envilronwmental segmen
¢omfositiﬂn of the atmosphere, atmospheric strgctugzi
Eéﬁziéficiﬁiﬁ? ef} air polluatant.. snd  thelp effﬂﬂtsl
alr pollution, techniyg.e oY ‘the
' ﬁﬂﬁtrol of Bir pollution, 4168 enployed for the
. ater pollution: Introduction 2laszif
: 1T <1 5 icstion o

pollutants, methods used 1n waste water treatmegt,water

1i1, B0il  rpollutien :  In
. : Troduction, =
Flﬂllutuj_ﬂﬂ . Gonltrﬂl ﬂ‘f frﬂ'il Pf}llut_[ . CAUEes Cl‘f Sﬂil

Recomm
1) Erginesring Chemisztry ended Book

2} Engineering Chemistr - Bt
C % -
3) Engineering Chemistry _ pore

4} Polymer hemistry

Gawerikar, ¥1awanathan
& Zreedhar

AF

TN
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- PAC-183  BASIC PRINCIPLES OF CHEMICAL PROCEESBES

Importaence of Chemical Industry, its Developnent and Growth.
—Impgrtance ©f the <chemical Irdustry, New Develarments in
Cheglcil Technology, The Quality and preduction coat of Chentcsl
Products,

Basle Principles of Chemical Techneology

-4 Chemi?al Technological process, Classification of Chemical
Technolegical process, Chemical Equilibrium . Rates of
Technological Frocesses, Method of increasing the process rates,
Technologlical Schemes.

Eeactors types

-for homeogeneous processes, Heterogenous proceases in Ras-ligquld,
liaquid -=¢lid, Gas -Sclid,

Introductien to unit processes and unit operations
5 Induatrisl Processes

14

Sulphuy Industries - Production of BSulphuric acld
Hitrogen Industriesz - Froduction of Nitrle acid, Ammonia, Ures,

Ammonium  Nitrete.
Phozsphorus Industries - Productlon of Calcium phosphates

Cement and lime Industries
Starch and =zugsr industries

Recommended Books

1. fMatiine of Chemicsel Technology- C.E.Dryden Ed. by M.Gopal
2. Chemical Progeas Industries - BR.¥N.Shreve

&



FAC-194  COMPUTER PROGRAMMING AND DTILISATION

1. Logical organizatlion of computer syzteou, introduction to
numbexy gystemns, introduction 1o compuber progranming.
Algorithms & flow charis, Programnz Aevelopment Droage3s.

2. Introduction to FORTRAN-77, Character =st, data tryped.
expressions, operations, standard functions.

4. Sequential Structures:
JAssignment Btatement
,Iaput & cuvpult statenents f1ist-directed)
5TOP Statement
_END Siatement

4. Selective Structures
.@OTO Statements - pssglgned GOTO, JTomputed GOT0.
1{F Statementz @ Gogical IF. Block IF, Arithmetlc IF.
Nested Bicck IF atructures
Multi - elternative selective atructurs
H Repetltive Structures
JIF Loop
I Loop
MHested I Loop

B, subscripted variables ! Botation
JArsys
JDIMENSION  Stistement
CTnput/Outpat 0T arrays
.PARAMETEER Statemant

7. Format - Directed Input & Quirut
CInput/Output Statements
JFORMAT  Ststement
Formpat Specificrtions

g. Subprogramns
.Purpose & use
,Eunctiggs . Library, Stetement, Fanction sSubpIYErous
Subreutine . CALL Stetement
DATA, DAVE, CUOMMON Siatements,

g, File processing
Opealng & clesing files
Ortslining laformeticn sbout e fiie
iie input & output
Filse positinmtiing

14, Additignal feastures,
Writing FORTRAN - 77 rprogrems for wne following.

1. Finding largest/SBmellest of glven romcber using

wilthout array. array &



L

&h

3

For arranging gilven numbers in Aecending/Descending order
using srray without array.

Matrix Multiplication
Fo find Transpose of & given Matpix

Find BSin x using Tavlor's series & comppare  the obtained
value with the value obtsined neing etandard function.

To accept any inter number & write it in reverse ordexr, Llso
fingd sum of its digits. :

Generate first 199 priwe number starting from any prine no.
Find GCD of given numbers. '
Becommended Books

V. Bajaraman, Computer programming in FOUORTRAN-77,PHI £18987,
Programming with FORTEAN-77, Eam Kumar, THM

Reference
Davice & Hoffmns FORTRAN-TT : A structured
Bisciplined style
Me CEew HiIL
Hernighan B.W.& Plughter P.J. : Elements of prograuwming
style
Mo Graw Hill, New Yark
r
1
7
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PAC-1@5  LABORATORY COURSE - I

List

PART

3 =3 T wm e L B

=
pre)
—

L WA R G g ]

[ 4]

[ T

of Experiments for Ist Sementer

-y |

¥inetice (Volumeirie and colouripmetry ).
Saponiflcestion value.

Fefrectometry

Determination of C.O.0,

fre Anmlysis

Indine Yelue

Complex preparation

Spectrophothoretry

B

Conductomatric titration of mixture of acids
Column chromatography

pH metric titrations.

Experiments <n Potenticometry

Separation techniques

Flame photometry

PART C : LIST OF EXPERIMENTS FOR COMPUTER PROGRAMMING

Finding Largest/Smallest of given numbers uasing array &
without array.

Arranging numbers in ascending & descending order using
array & without array.

Heatrix Multiplleation

Te find Transpoese of s givern mabrix

Find 35in(x) using Tavlor Series Expansion & Cowmpare the
chtained walue with the value cobtalined wsing standard
function.

To accept eny integer number & write it in  reverse order.
Alzo find sum of 1ts digits.

Gengrate first 182 prime numbers starting from any prime
wamber,

Find GCLt of glven aumbers,

201

A
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H.53c. [PESTICIDES AND AGROCHEMICALS ]

[Two year Course]

SEMESTER - II

Sublect Scheme of Examination
codes oublect Internal External Total Murks
PAC-2@1 PLANT PATBOLOGY AND 49 (234 180
INSECT MORFHOLOGY
FAC-2@2 PESTICIDES SYNTHESIS-I 42 1% 12a
PAC-2013 DRGANIC REACTIOHNS AND 44 E@ 123
SYNTHESES ;
FAC-2124 INSTREUMENTAL METHOQDS QF 49 =] 109
ANALYSIS. .
PAC-2@5 LABORATORY COURSE-II %) 575 189
--------------- TOTAL 200 P8 520

In the summer vacatlion students should undergo
Industrisal treining and subnmlt & report,



PAC-2@1  PLANT PATHOLOGY AND INSET MORPHOLOGY

Onos Lap D

[ay]

OO s QI B3 =

Fungi - thelr merphology and reprﬂguct;un
Disgaﬁes in plants, Fungal, Bacterial, Wiral gnd Hematodal
cymptoms of plant diseacses

Epideneclogy

Mechanism of Infectlion, Indecalumn, Incebation, _
DHseases development (pathogenesis )} & outbreak of pathogen.
Cesual organlisms, sympiomns of infectie and general control

measures of the focllowing plant dizenses.

8] Fowdery mildew of grapes B Brian smut of Jowar
e} Whest Eust g3 Citrus Canker
el Fapays Moseic ki) Tikka disease of Ground mt

g1 Nematodsl dlseases

Disease control through chemlcale _

al Cheracters of good antipathogenic chemicals

Bl Chemicals used in plant disease control, Sulphur
fungicldes {incrganie), Sulrhur fungleides {Organic),
Coppar fungicldes, GQuinones, Eensene compounds,
Heterocyclic nitrogen compounds, Antibiotlics

Methrnds of epplication of antipathoge 1ic chemicela
Spraying., Dusting, seed tratment and
Soil treatirent {physlcal mnd chemical

Methods of studying plint dlseases

gl Visit to diseased field - crops

bl Further study in laboratory culturing (PDA medium)
Izolation of plant pathogen pur’ficatieon of culture

=} Equlpment essential for the =2tudy of diseased crops in
field,

Recommonded Books
Fupgli & Plant Dlzeazes by B.B. Mundkur (Hac Mlllan}
Fungl by Bei and Sharms (Kitab Mehal ., Allabhabad)
An introduction to Myecology by D.5. Chshal (Oxford & IBH)
Plant diszseasses by B.5. Singh. (IBH)

Plant Diesesses by Mathur R.3.(Naticnal Book Trust New Delhl}
Fungicidez in plant disemse control ... Hene,
F.H, Thepliysl.

ENSEGT MORFHOLOGY

2.

—

Wi G 13

Crustation - BVS, Respiratory, nervowns syatem,

Ge%l wall structure .. (Skeleton System)

ﬁaqor tropical crop pesta - (deseriptions, biclegy & control
orthepvers, Iscpters. Homoptere, Heteropters, Theyasnoptera
Lepidoptera, DHMptera Hymenoptera, ¢t leopteron Acerina, ’

Agricalt - Recommonded Booka
ricultural nsect reses of the troped at
?.5. N111, Cambridge Univ. Prese. L o0 5nd thelr
nsect Pest Manegsiwent David Dant CAL Internationg
& nal.,
Inse;t Fezt & Their Control J.W. Evars,
Hendbook ¢f Pest Menagement in Agric lture,

control

i@



3

A
"’

- PAC-202 PESTISIDE SYNTHESIS-I

Chemistry and Synthesls of some pesticldes

1. Insecticide. : .

Cypermethein, n.0r.7., Decamethrin, Dimethoate,. Endosulfon,
Endrin, Fenvalerate, Lindane, Malihion, Monocrotophos, Phorate,
Ethyliene Oxide, Methoxychlor, Parathion, Caleium arsenate, HCRE,

Z. Rodenticldes .
Antu, Bromodiolone, Csaphechlor, Coumafury), FPhosphine, Barium
Carbonate, Sodium cymnide, Coumachlor, Zine FPhosphide, Wesfarin.

3. Hematicide
Alicert, Chloropicrin, Diazinon,Dichlorofanthion, Endoprophos,

Oxamyl, Turbufos, Thionazin, U.L. Mix, DBCP, Ethvienedibromide.

4. soll Fumigants
Aluminium phosphite, Czlecivm cyanide, D.D.Mix, DBECP, EDCT mix,
Ethylenedibromide, Methyl bromide, paradichlorobenzene.

. Bepellents
Anthreguinene, chloranil, DEET, Dimethyl phthalate, Ziram.

Eecomnmonded Books

1. Chemiztry of Insecticides and Fungicides - U.5.5hree Ramulu

2. Pesticide Synthesisz- P.5.Marg, G.K.Xohn, J.J.Menn

d. Chemical Weekly s Agrochemicals Dicltlonary

4, Handbook of Systemic Fungicides Vel- IL,IL,III - B5.C.Vyas

5. - Analvtical Hethods for Pesticides, Flant growth regulators &
food additives., Yol.,Ii-1IV Ed. By Gunter Zwelg.

B. The Agrochemicsl Handbook - Royal Boclety, England

7. Peaticlde Science and Biotechnology - R. Greenhalgh and
T.R.Roberts

8. Outlines of Chemical Technology - C.E.Dryden, Ed. by H.Gopel

11
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PAC-283 ORGANIC REACTIONS AND SYNTHESIS.

Aromaticity: Huckel’'s rule and concedi of aromaticity: (n)
anpulenes and heteroannulenes: fullerenes (CEA).

Stereochemistry and conformationzsl Apalyszls: Hewer
methods of asymmetric synthesis {including gnzymatic pnd
catalytic nexus), enantioc and diastersoc 5el§ctive synthesis.
Efects of conformation on reactivity in acyelic compounds and
cyelohexanes.

Splective Organic Hame Reactlons. Feavorskil zreaction.
Stosk  enapinse  reasctlion. Michael addition., Mannlch reattion,
tharpless aaymmetric epoxldation. Ene reaction,lBarton react;on.
Eofmann-Loffler-Freyiag reaction, Shapiro reaction,
Bayer-Villiger reaction, Chichibabin reaction.

Hechanlzmz of Organic Reactions; Labeliing and kineti
jagtope effeets, HBamsti equatlion {sigma-rhe) relationship,
non-classical csrbonlum lons, neighbouring group particlipation,

FPericyclic Remnctions; Sselection rules and
stereochemizstry of electroyclic resctions, oycloaddition and
sigmatropic shift, Sommeaelet, Hauser, Cope and claisen
rearrangements.

Heterocycles; Synthesis and reactivity of Tursan,
thiophene pyrrole; pyridine, aquinoline, inoquineline and indole;
Skraup synthesis, Fischer indole synthesis.

Reagents in Organic¢ Synthesis, Use of folloning

reagents in organic synthesis and functional Zroup
transformation. Complex metal hydrides, Gilman s reagent, lithium
dimethylicuprate, ittium diiscopropylamide, {LDAY,

dicvclohexylearbodiimide, 1,3-dithiane [reactivity umpolung},
trimethylsilvl iodide, tri-n- butyltin hydride, Wocdward and
Frevost hydroxylation, osmium tetraoxide, DDRQ. selenium dicoxide
phaze transfer catalysis, crown ethers end Merrifleld resin.
Peterson & zynthesls, Wilkinsons s catelyet; Bsker yeast.

Chemistry of Natursl Products, Famlliarity with methods of
structure elucidstion and blosynthesis of alkalodids, terpencids,
steroids, carbohvdrates and proteins. Conformstions of proteins
srnd nucieic mcids.

FEecommend=d Booka

1. Drganic Chemiatry : Morrison & Boyd Allvn
Z. Prineiple of Qrganic Synthesis - R.O.C. Horman,
3. Some Modern Methods of Organic Synthesis - W.Carruthers

i)
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PAC 204 Instrumental Methods of Analysis

1) Chromatography - Fundamentals and types of chromatography
classlfication : liquid partition chromstograrhy, Dpaper,
thinlayer & reversed Thase partition chromatography, chenmical
conetitution and Rf wvalue, mdsorption chromatography, gas-liguid,
celumn efficlency & resolution, various types of detectora, gel

rermention & lon exclysion techialque, Ion sxchange
chromstogranhy, HPLO.

2) IE ESpectroscopy - Holeculgy ¥ibraticns, Factor influencing

vibrational frequencies, Instrumentation, IR sources, Optical system,
detectors process analysis, sampling technigues. Interpretation

of specira : - Quantitative analysis, ATR & MIR reflectance, FTIR
spectroscopy.

a3} DY & Vialble apeatroscopy - Theory of electronic spectroscopy,
Instrumentation & Sampling sprlications, Visuazl spectroacopy, Visual
colorimetry, Fhotometric filter thotometry, spectrophotometry,
Slmaitanacys spectrophotometry, Differentlsl apectrovhotometry,

Fhotometric titrations.

4) NMR Spectroscopy - Fhoton NHR Spectroscopy, The
phenomenorn, Theory of HME, Chemical shifts and its measuremern factors
influenecing chemical shifts, Bample handling & Instrumentation,
Solvent used in BMR, Bpin spin coupling, splitting, multiplicity,
Applications. K

5. Maas OSpectrometyy - FPrinciple, theosry, Instrumentstion and
appllcatlions.
g) Flame gphotometry : - Principle ., different burners used,

events in Fflame, application , interferences, Fagtor influencing
intensity of emlitted radiation limitations of flame photometry.

Reconmmended Bocks

13 Basic concepts in anaiytlcsl chemistry - 5.M.Khopkar.

23 Application of absorption spectroscopy of organice
coppounds-John R.Dyer

3 Physiecrnl Bicchemlstry - Friefeldor

4} Crganic Spectroscopy - HWilllem Kemp

51} Aralyvitical Biochemistry- D. Holme & H.Peck

G} Instrumental Methods of Chemical Analysis - Willard,
Merit, Desan

T3 Ipastrumental Methoeds of Anslyals - Chatwal & Anand

g1 Absorption srectroscopy of Organic Holecules - ¥.HM. Pgrikh.

2} Spectroscpic Methods in Urganic Chemistry - D.H, Williams

and I Flening.

13
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FPAC-2805 Laboratory Course - I

-2

o}

1]

W o -3\ 4m

Viscosity measurement and its relationzhip with molecular
weight of polymers,

End Group analysis

Viscosity by Brookfield Viscometer

Flash point by Pensky Marken = apparatus
Fiash point by Abel's Apparstns -
Synthesis of Novolsk resin,

Synthesis of polyethylene terphthalate
Determinstion of B.0.D.

Relative surface tension of sclvents,
Hoisture content

Analysls of Pesticides

Eulk Density

Instrumental methoda.
Gaz chromstography
T.R.

B.4.R.

Flame Fhotometry

Polarography.

i4
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PaC 381 PESTICIDES SYNTHESIS-II

Chemiztry & svnthesls ot Solne Peﬁtlﬂldﬂﬂ.

1. Insecticides
i ' . ] - nyl, B.H.C., BPMEC,
Aldrin, azinphos ethyl, azinphos met _
carbarylfl Carbophenothlon, Ghinome@honaf. Ehlorfen;;nphgz,
diazinon, EFH, ethion, gthylene dibromids, methy romide,

formothion, quinalphos.

2, Pungicldes -

carb xin, chincmethon&®,
¢ folatnm, dithienon,
mercury

Benomyl, capLan. carbendazlm.t
ocOppelr oxvchioride, CORPer aylphate,
epiphenphns, forbam, HEMC, mancozeb, FPCNB, phenyl
scetate, thiram, minet, siram, fenaminosulf, glyodin.

3. depricides.

Banomyl. Chinomethionat, dinocap, ~arbophenothion,
quinalphos, rhlorfenvinphos, dimethoat:- . andosulfan, EFY,
formothian, monocrotophos, wevinphos, binapacryl, phenthoate,
phosalone, tetradifon, thicdemeton.

4. Herbicides.

Cglcinm arsenate, dimethachlor, alachlor, Ammonlum
spiphonats, eatrazlns, wutachior, 2,4-D, de.apén, Jicambs, dluron,
fluchlorslin, MCPA, H3Ma, nitrofen, FM4A, p~andimethslin, propanil,
simmzine, trisllsate, trichloroacetic acld.

L Other Mizcellensous pesticldes.

Moliluscicifles (fentin acetate, metaldehyde}, algicides
{fantin acetgte}. aphicides (menazon, vam dothlon), bactericides
{streptocveline), weedicide (2,4,5-T}, miticide (vamidothiom}.
Recommonded Booka

1. Thenlatry of Insecticides and FTunglc.des - U.3.3hree Ramulu

3]

Featlirlde Jynthesls=- F.3 . Mareg, G.K. ¥ bhn, J.J.Hean

3. Chewmlsal Weekly s Agrochemicals Blot . onary
L Handbook of Systemic Fungicldes Vel- 1,IT1,III - 53.C.Yyas
h. Ana%ytigal Hethﬂgﬂ for Pesticides, Plant growih reguistors &
i fﬁﬂﬂ additives. Vol. I-IV Id. By Gunter Zweig. ) N
- The Agrochemicel Handbook - Eoyal Sc:iety, England
7. Pesticide Science o

e S and Bilorechnology R. Greenhalgh and

3. Ouatlines of Themical! Technolegy - .7, Drvden. Ed by M. GCopml

LS

{3



T";

?u

PAC-3#¥2  FRINCIFLES OF PRST CONTROL

1, Agriculiure i HMeanlng, Importance, Role, Scope, Crop
production. '

2. Inputs in Agriculture: Different inputs, Listing. Importance

3 Crop FPlants Structure : Classification msnd nomenclature,

Structure of Crop plents, Organs of seesd plants, Flant body,
Life cycle of seed plants.

4, Functlonz of Crop Plants @ Important functions © Growth,
Absorption, Trancslocation, Digestion, Eespiration,
Transpiratlon, Photosynthesis, Conducting, Storage of food.

B. Insect Peats  Definition, HMeaning- wider, NArrower,
speclfic, Types, Classification, Damage, Crop losses dus o
plart pests - weeds, bacteria, mollusces, fungl, virus,
birds, mites, nematodez, insects, vermins, arthopeds, plant
pathogent,

Causes of outbreaks of pests, Greowth and developuent of
insects, Entomplogy - Definition, components, | Insect pest
control - Introduction, principles, Qutlines.

g, FPesticldes: Memning, Classication - metheds, principies,
Role 1n mgriculture, Types, Methods, -
Methods of control {(Classificatlon) - Hatursl, Applled

i. Fhyzical & Mechanlcal - exlusion, eradicatloxn, therapy,

protection, avoeldance. .
11. Environmental 111. Cultural (Managerlal} iv.  Bilological

7. Chemical vi. Legal vil. Autocidal

viii. BResistant varity. ix. IFM.

7. Tndividual Control Measures - 1 te 4,5 and 6 to 8
Description, Outlines, Applicatien, Action/Reaction, Use
(Ttility}. '

g, Insectictdes : Inorgenic, Organic

Definition of =ach type, role, importance, advantzges/
disadvantages. Types - Herbicides, Fungicides, Insecticides,

Rodentleides, bvicides, Acaricides, Hamaticldes,
Bacterlicides.

inzecticides - groups of pestlcldes, sub-clasa, mode of
gotion,

g, Herbicides/Weedlcides
Weedz : Definition, Characteristics, Effects, U=zefullness,

Classification, Losses, Classification to reduce weed populeticn
- prevention, eradication, Methods/Procedure of weed control -

Fhysical, Cultural , Biclogical, Mechanical Chemiczl - Belective
Folimge, Soil, Agquatic, Contact, Trauzlocated., Hon gelective,
Methods of Herbicide application - Fre-zowing, FPre-elsrgence,

Poat, Post-emergence, Dlrect, Band
Mode of action, Formulatlens, Herblcidal reaidue, Precautlions,

Instegrated weed control, Special weeds (Paraaites) Herbic;des
uzed ir India, List of firms, Wweed Control meazures of important

orops .



1#. Plant Diceases

Definition, Concepts, Claszification of disgeaseas -
base/basis, Symptoms, Flant part, Plants, Occurance, Spread,
Cause, Disorders, Impact of modern agriculture plant diseases,

Dignosis, Principles of wvlant disease control, Chemicals for
Plant Disease Control.

11. HNematlcidesz {Hematology)
12. Insectiecides Act
13. Sefety Frecautions

14. Industry : FRole, Shape, Hamea, Letails.

Recommonded Books

1. Ingsect pest manegenent -David Uent

2. Insect pest end their control - J.W.Evans,

3. Chemicels for Crop improverent and pest management

4, Inzect pest of Farn, Garden and Orchard - H.H. Davidson and
Laste L.M. Pelrs.

5, Agricutural insect pest of the tropics and their control
D.5.Hill

B. Chenistry of Insecticides and Fungicides - U.S5. Shree Ramulua

7. Chemlatry ¢f Herbleides - T.3. 3hree ~amulu.

8. A1l sbout weed control - 3. Subramaniag,

%
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FAC-3@3 SOLID FERTILIZERE

r.

e

] i OR e L [T b

1.

t1.
12.

Essential plant HNutrients and their sources: oriteria of
essentiality, Forms in which they oceur  in soll and
utilized by palnts. functions of plant nutrients,

Menures and bicslegical Fertlllzers Classlificetions,
Composting, Farm Yerd Menure, Sreen Manure and Biclogical
Fertllizers,

Syntheais Fertilizers  Classification, Hutrlents in
fertilisers,

HNitrogenous fertilizers - Hanufmcture and use
Frhosphatic fertilizeras -« Manufacture and use

Potazh fertilizers - Manufacture and ua=z=e
Complex/compounds fertilizers - Manufactures and use

Mixed fertilizers - Manufacture and use

Metheds of preparing fertilizer mixture, Formalation of
Fertilizer mixtuare.

Fertilizer applications: Time of manurinﬁ, nethods of
fertilizer application.

Tips of getting best efficiency of applied fertilizers,
celeniation of smeant of fertilizer.

foi1ld  Awendment -pH of goil and plant growth, saline and
alkeli soils and plant growth.

Hanagement of so0il fertility - Seil fertility, factors
sffecting &nd maintahces. i

Eeconnmonded Books
Manurez =nd Fertillzers - P.C. Das
Nonmercial Fertilizers - Gilkert H. Ceollings
Fertilissy Hand Book Techneology - Anconymous {CRGC)
Fertllizer» Hand Book Uszage - Anonymous fCRCG
Hend Bosk Manures and Fertillser - Anonymous {CRiZ}
Chemiztry of Fertilizer and Manures - Marlskhlaend
Fertiliser and Manures Thelr Manufacture, conposition and
uses - Yaston Earnsss.,
Biofertilirers - L.L. Somani 5.0, Bhandari, S.H., Gaxens,

K. Vvas,
ﬁethodi of Anelysiz of Soll, Plants, Waters & Fertilizers -~
H.L.5. Tanden.
Fertiiipers Crganic MEAIYas recyclable Waztes &
Biofertilizers - H.L.5. Tandon ;
serondary & Micronutrients in agriculture - H.L.5. Tendon.
Dictionary of Boil Fertility, Fertilizer & Integrated

nutrient Management - H.L..5. Taandon.



PAC-324
1.

FROJECT - 1

Literature survey, dabta ceollection, wvisit to
institutes & industries.

Letual Experimentnal work on assigned problems

Aunsalvels,

Characterlzation and results.

Diggertstion and Vive-Voce.

The work of projeect - 1 (3 & 43} is continued in Project

PAC-3835
1.

[

LABORATORY COURBE-III

Acidity and alkallewity tests & determination.

Mol=ture

content testz and determlnaticn.

Buly denslty deterpinatcion

Cold teszts,

Ermulsion

stability tests

Heat =stahility teste

Analvsis

¢f ingecticides and fungicides {Titrimatyy,

Colorimetry, pH metrv, polarography, Conductometry)

related

- I,

Prepsration of pesticides, derivaties and related moleties.

Arnajiysls

of Fertilizers,

Ly
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SEMESTER - IV
Subject Scheme of Exsminstion-
codes Sublect Internal BExternel Totel Merks
- N . o T_ ) r_ o
PAC-491 PESTICILE FORMULATION 45 80 183
PAC-402  TLUID FERTILIZERS 4 66 109
FAC-423 FLAKT (GROWTH HEGULETGEEE -1 &R IE}E
PAQ-494 FROJECT - II L 43 Qg 1929
FAC-425 LABORATORY COURSE - IV 4 60 180
) TOTAL 2 323 500
!
i
i
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;
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SEMESTER - IV
PAC-4@1  PESTICIDE FORMULATION

1. Formulation - brief account & types, for spray application,
wetting agents & additives, wettable & flowable powders.

2. Chemical & physical stabilities & performances, packing,
emilifiebhle oils & performances,- sclubility limitations, stochk
emulsions, solutlion concentrates.

3. Chemical formulemtionz, corrcsion, dust perosnl & other
automatic dispensers, smoke generntora, granules, balts.
4. Jze proplems, exsmples of each Fformulation L¥pe &
artivities. .
s -
. Flant and enimal extracts e= pesticides,
G, Purpose of formuletion. Adjuncts used in formualition,
T. Use of Computers in the development of pesilcilde formulation

correlation analysis in formulation development and optimization
in emulsion formulation,

g. Controiled release formulation, Analysis of pesticide formua-
iation {methods of colliaborative testing).

9. Safety of pesticides - safety to wlidlife, consuners, farm
workers, industrial workers, in transport and diztritution 1in
third world, responsibility of manufaturer and farmers 1o the
public.

Eecommonded Books

1. Chemistry of Feasticides - N,.N. Melnlkov

2. Chemistry of Pesticides - K.H. Buche..

3. Advnaces iin Pesticlde Formulatlon Technology - H.B. Scher,

4, Peaticlde Chemistry Vol. IV. - J.M, Miyamoto & P.C. Kearney.

h. Festicide Formulaticn - W. Valkenbursg

6. pesticide Formulation Inovation ernd development Ed. By, -
Berrigton Cron & Herbert B, Scher AChH Bymposium Ssriszs 371,

7. Emulsifiers and wetiing agents - Michale & Irene Aazh,

B. Pestlcidal Formulations &and Agrobssed Chemical Foeod and
Faper Froducts - R.K. Goel & ¥.K. Guptsa.

g, Controllad release pesticide Formulstions - H.F, Cardarelli.

19. Pesticide Applicetion methodzs - G.A. Matthews.

11. Agrobased Industries & Peatiecide Formulationz - 5.B.

strivesstve & V. K. Agrawal.

[}

{ &



PAC-422 FLUID FERTILIZERS

History and status of fluid fertilizers, ﬁ

Manufeture of nitrogenous, & mixed flulds. '

Phyeicel ard chemicsl rroperties, stabllity snd Tlay

Lroperiias, sequestration and chelation. 2

Freorage end treasport problens

Arplications - drip irriggtion, lccalised culture

Avplication eguipments.

G, Agrornomle cheracteristics, Wuzllity and Mansgement, Health,
Safety and environmental mzpects of Iiuids.

G D b=

A

Recommended Books

Fluid Fertilinmers - Ed. ©.A. Falagrave t
Manures and Fertilizers - P.C. Das.
Commercial Fertilizer - 3.H. Collings.

[ W I

PAC-4@3 PLANT GROWTH REGULATORS ;

1. Plant growth wmodification - breeding &nd propagation,
retardation of vegetative growth, control of fruit, defoliation
and desiccatlon, improvement 1n photosynthesis efficiency,
{# improvenent of crop vields, prevention of flowering.

2. Chemistry and synthesis of some PGR.

Aneynidol, carbarvl, chiorflurecol - methyl,
chlormequat chloride, chlorprophan, daminozide, dikegulac -
sodium,, =thephon, indovlacetic &ecid, indoyl bButvric acid,
mefiuldide, rerliqust chloride, I-naphthyl rocetic erld,

piproctanyl bromide, tecnazene, Gibberelic acid. (phytochronme,
Ethyiene, Auxin, Gibberelins, Cvtokinins).

3. Introduction and Brief Chemistry of Growth retardsants.
4. Introduction, Clesaification and brief chemistry of
Berbicides.

Eecommonded Books

1. FPrinciples mnd preceduress of plant protection -
Chattopadhyay.
=, Chemlatry weekly's - Agrochemical Dietlonary 1
3. dgrochemical handbook - Boval Soclety. '
4, Bandbhook of Pest Management in Agriculture
¥Yol, I, IT - D. Pimentel, .
b, Control mechenismse in Plant Developments - '
AW, Galston, P.J. Pavies, i
g, Chemistry of Herbicidez - U.E. Shree Ramulu,. ¥

3

“



PAC-4@4  PROJECT - 1I

The work of project - 1T (3 & 4) 1= continued and completed in
Project - II.

PAC-4256  LABORATORY COURSE - IV

1, Synthe=ig of PGR &nd Some deriveailes (2}

Analysls of PGR (2}

2

3. Herbilcides, Synthesiz snd Analysis (4]
4, Formulations and their analyzis (8)

5. Activity testings and spectrophotometric studies of
synthesized pesticides and their derivatives (4}

THXODXTMTKT

J/W5/5YLL/FEST . 5YL

24
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