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1€ e ——— l'nul'“: Title ) - ‘ Credit Hnuﬂ
[ 1, J-I:tj_l'L{‘nm_-_tﬂ_ I ;
:I:._l'nrr_ | 18 *|
ABOT 601 Developmental Plan Physiology 3 |
| AROT o0l Advanced Stresg Phvsiology 3 |

ABOT 603 Crop Physiology 3 .
_ABOT 604 [ Molecular Biology 3 |

ABOT 605 Crop Climatology | 3
“ABOT 606 | Crop Ecology 3
" Ib. Elective i 6

ABOT 607 | Agroecology and Ecosystem Management 3

ABOT 608 | Protected and Soilless Crop C ulture 3

ABOT 609 | Cell Signaling 3

ABOT 610 Pollution and Agriculture 3

ABOT 611 Ecotoxicology I 3

ABOT 612 Research Methodology and Analvtical Techniques 3
ABOT 613 Lab Techniques in Plant Physiology 3

30T 614 Lab Techniques in Plant Ecology 3
20T 507 | Cell Physiology 3 [
40T 509 | Plant Growth Regulators 3 |
{OT S11__| Floral Biology 3
OT 512 | Seed Physiology 3
30T 513 Biodiversity and Conservation 3
“0T 517 | Statistical Approach in Agricultural Research 3
Minor Courses b

*-ourses offered from other Departments will be selected by the

Advisory Committee as per student's requirement.

3. Seminar Courses 2
_ABOT 698A | Seminar-1 I
_ABOT 695B | Seminar-2 l f
4. Research
CABOT 699 | Research work for Thesis L 11]

[—

Total Cr. Hr.
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AROT 609, Cell Signaling (Elective)

Credit hour: 3
Signal transduction, receptor and their types, 3igl:|.a.:|:il‘lg mnlc:ulcﬂ-h?l’mnn:sl, second
messengers production-reaclive oxygen species, reactive nitrogen species, “1’:1“{"- pH.
Sienaling to stresses during plant growth and d‘w‘-"":l“F':ﬂtﬂlt' J!h.r.iulc-:uiar mechanism of
signaling, Roles of second messengers on fon channel activation in the plasma membrane
as well as intracellular organelles membranes. Guard cell signaling pathway in response 1o

Beht, dark, wound, drought, salt, bacteria, fungi and other stresses.

ABOT 610, Pollution and Agriculture (Elective)

Credit hour: 3
Seurees, fate and tunsformation of pollutants. Management of polluted agricultural land
dnd water use. Mitigation of air, water and soil pollution by agricultural plants.
Management of air, water and soil pollution. Bioindicators of pollution. Environmental risk

assessinent due o agniculural pollution,

ABOT 611, Ecotoxicology (Elective)
Credit hour: 3

Toxicology, toxicants and toxicity; factors influencing toxicity. Concemtration-response
relationship; biochemical mechanisms of toxicity, Toxicity testing: acute early life-stage
and chronic toxicily tests; statistical analysis. Factors modifying toxicity; toxicity of
chemical mixtures; pre-release toxicity testing for protection of ecosystems. Chemical
distribution; bioaccumulation, biomagnification, biotransformation. Specific toxicant
elfects; metals, lipids, herbicides, pesticides, fertilizers, oil spills, PCBs, others. Biological
monitoring; biomarkers and bioindicators, Ecological risk assessment; national and
international legislation of toxic substances,

ABOT 612. Rescarch Methodology and Analytical Techniques (Elective)
Credit hour: 3

Research planning, execution, monitoring and evaluation: Needs and types of research,
hypothesis, proper planning, methods of execution and monitoring; evaluation procedure
and interpretation. Important statistical approaches; Tests of hypothesis, topics of central
tendency and dispersion, probability distribution, correlation, regression; sampling theory
and test of significance. Design of experiments: Important :xpenim.:lnml designs and
analysis of experimental data, Application of statistical methods thro ugh appropriate
compuler packages,

Interpretation of results: Writing of seminar Paper, assignment, scientific papers and thesis.
Presentation of experimental findings through different approaches
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ABOT 613. Lab Techniques in Plant Physiology (Elective) 'j
Credit hour: 3 ‘;

DifTerent techniques and methods of plant physiological experiments: Electron microscopy, »
enzyme eytochemistry, auto radiography, separation of cell or organelles, chromatography, | :
gel filtration, electrophoresis, Optical methods of analysis, colorimetric determination of L
different compounds and elements. Estimation, measurement and extraction of different
CNZYMES, compounds, elements inhibitors and other important chemicals; estimation of
radicisotopes, Estimation, measurement of the different foresees and effects; PAR,
photosvnthesis, respiration, iranspiration, evaporation, photorespiration, vernalization,
photoperiodism, absorption of water and minerals, translocation, ascent of sap, separation

of plant pigments and other important physiological phenomena.

ABOT 614. Lab Techniques in Plant Ecology (Elective)
Credit hour: 3

Different aspects of soil characteristics measurement. Different aspects of atmospheric and
aerial environment analysis, Study of vegetation, community structure. Study of difTerent
ccosystems. Study of different types of adaptation. Study of production and nutrient
budget. Measurements of water relations and stresses, Estimation of mineral nutrition.
Study of site and soil, Study of plant population biology. Chemical analysis of different
tvpes. Data analysis in ecological experiments.

ABOT 507. Cell Physiology (Elective)
Credit hour: 3

Functional organization of cell: Cell organization; biochemistry of cell; structures and
functions of cell organelles.

The cell environment: Temporal organization of the cell; water, gases and pressure in the cell
environment; radiation in the cell environment; temperature as a factor in the cell environment.

Exchange of materials across cell membrane: The chemical nature and structure of cell
membranes; movement of water and solutes across cell membrane,

Correlation of energy and matter in the cell: Cellular enzymes and their dymamics of
action, release of energy in cells; oxidation-reduction potentials in cellular oxidation,

Cell division and growth: Phases of cell division and growth; process of cellular growth;
formation of plasma membrane and cell wall,

ABOT 509, Plant Growth Regulators (Elective)
Credit hour: 3

- Introduction: Concept, classification and quantification of plamt hormones and other

growth substances: hormone sensitivity and correlation of growth with hormone
concentration,

Auxins, gibberellins, cytokining, ethylene and abscissic acid: Bioassay, metabolism and
transport; biosynthesis; mechanism of action and physiological functions during growth
and development of plant,
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ABOT 511. Floral Biology (Elective)
Credit hour: 3 | _ )
Floral morphology: Floral parts, appendages and their variation; evolution of micro - ang
macro-sporophylls. ‘
Phenology: Phenological phases; quantifying phenological phases.
Pallens: Development of pollen and male gametophyte; pollen structure,
cmoryo sac; types of ovule, embryo sac, ovary wall angd

[

Chvules: Furmation ef ovule and

JET et BT
© Frooess of anthesis and factors affectors affecting it; anther
reflinadion.
W Swien germination; entry of pollen tubes intg
Je%s antd (vpes ol fertilization,

| o Putimion of the dilerent types of endosperm and embryo,
Al beyeay: Types of sponxis; development of embryo in aposporic
SRR AN, by pes, types and practical implication of polyembryony,

ABOT 512, Seed Physiology (El ective)
Credit hour: 3

Seed development: Development of seeds and fruits; seed structures,

Seed growth and maturation: Source of assimilates: physiological maturity; metabolism
during drying and rehydration in orthodox and recalcitrants seeds,

Dormancy and germination: Biological role, types, causes and b
dormaney; control of dormancy and Eermination; water uptake, soaking inj
leakage; causes and metabolic consequences of viablity loss.

th.-_.inlngy of seed production, utilization ang Storage: Vig
malting and pre-harvest Sprouting in ceregls: physiu!ngic
causes and metabolic consequences of viahilily loss.

bility and longevity of seeds;
al principles of seed storape;

ABOT 513, Biodiversity and Conservatipp (Elective)
Credit hour: 3

Sources of diversity: Natural ang artificia) selection: py
population; racicle dil'ﬁ:runlialiun; isolation: :

i ndom events; variability in
= * Addlion:
breeding methods, on; hybr

idization, mutation and other

Centres of diversity: Centres of ongin of ¢ry
v distribution; trends of future spread and extingy
™
e

P Plants; (hejr past

o and present geographic
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Plant genetic resources: Genetie diversity in agriculture; crop diversity and stability.
change in genetic structures; cultivar development; genetic advance and maintenance of
diversity.

Biodiversity crisis: Effect of population pressure; causes and rate of extinction; natura’
and artificial sclection pressure; monoculture and modern agriculture.

Biodiversity conservation: Principles of conservation and preservation; in sin
conservalion; ex sify conservation.

ABOT 517. Statistical Approach in Agricultural Research (Elective)
Credit hour: 3

Research planning, execution, monitoring and evaluation. Data collection and tabulation
Sampling, field plot techniques. Standard deviation, coefficient of variation, standard error
test of hypothesis, analysis of variance. Design of experiments, principles of design, type
of design. Correlation and regression analysis. Multiple comparison procedures. Use o
computer in data analysis software packages. Interpretation of results. Writing of semina
papers, assignment, scientific paper and thesis; presentation of experimental findings.



Course and Curricula for Ph. D. Degree in Agricultural Chemistry

Course Code

Course Thle

1. Major Courses |

la, Core:

|

[ Credit Hour l'r_

4
N

18
AGCTH 601 Fertilizer Chemistry i 3
AGCH 602 Agrochemicals Regulation and Quality Control 3
AGCH 603 Pesticide Transformation, Metabolism and Residue 3
Chemistry
AGCH 604 Wasle Utilization and Clean Technology '1 3
AGCH 6035 Chemistry of Food Adulteration 3
AGCH 606 Industrial Pollution in Agroecosystems 3
1b. Elective 6
| AGCH 607 Bioenergy: Principle and Practices 3
AGCH 608 Advanced Environmental Chemistry 3
AGCH 502 Instrumental Methods of Analysis 3
AGCH 503 Colloid Chemistry in Relation to Plant Nutrition 3
AGCH 504 Analysis of Fertilizer, Pesticide, Plant, Soil and Water 3
AGCH 505 Chemistry of Pesticides 3
AGCH 507 Formulation and Safety of Agro-chemicals 3 !
AGCH 509 Chemistry of Plant Products 3 |
AGCH 511 Water and Solution Chemistry 3 |
AGCH 512 Chemistry and Technology of Industrial Crops 3 ]
AGCH 515 Nuclear Chemistry and Tracer Techniques 3
2. Minor Courses 6
Courses offered from other Departments will be selected by the
Advisory Committed as per student’s requirement
3. Seminar Courses 2
AGCH 698 A | Seminar-1 1
AGCH 6Y8B | Seminar-2 s
4. Research
AGCH 699 Research work for Thesis 30 !
Total Cr. Hr. 62

-



Ty

-
i

1.

¥

-
¥ —

- . _4_4‘.&:1
AGUN 601, Fertilizer Chemistry (Core)
Credit hour: ¥

Coneepts, taw niaterials and reserves, Clienistiy, prosduction lt'u:'llmulnl.-,v_ uses, and (3ctons
ey vhowe ol advaneed mitiogenous and pliospliatic tertilizers, 'l'.'h.:nm-..,!_. ang
production technology of secomdiny, lliin.'ll.'l-vl'lllll'll."nl.II'!'I.'I.K.i.‘II, opuid amd slow released
ferlizens. Comparative stidy and chennical clanges _“t I""“'fl'”""” during storage ang after
applivation. Actobie mnd anaeiobie devomposition ol organie wastes el Tactors invgly g
therer. Wodviamics of nutient elements during composting; losses of plam Nlriensy
Ao prepanation wmud conservation ol composts, |1!|I|'rm1.n.m:|:, scope and Production
technology of biotedilizer, Reaction, Kinetics involved m Hll'-"'-"—“f‘L thermal ang
vernicomposting of agriculturad, municipal and industrial wistes., Role of organic waste a4
compost and vermicompost in Bangladesh agricalture, Use of supplemental plant nutnenss
(el Tertilizer or oither mweans) for plant protection measare, Use, Overise and misuse of
tertilieers, Prepatation of witoent alunee H'ml'l:l for the evaluntion of manures and
erhheers, Compatibility samong fentilizers and with other ugruch.umim-.'l:a.

AGCT 602, Agrochemicals Regulation and Quality Control (Core)
Credit hour: 3

Detimton, elassificution, chronelogival developments in evolution, struciure, general
propethies amd uses of nimjor conventional agro-chemicals including plant protection and
plant production chemicals, salety standards, Overview ol agrochemical industry in
Poangladesh, varons laws, octs and rules governing regulation and registranon of
aptoctenueal mdustey, WHO and FAO guidelines, Quality-definition, specifications and
needs. Rules and regulations governing quality. Production, consumption and trade
sttistics of pesticides. Regulatory measures as per agrochemicals Act and specifications of
mager Chemicals, Tmplications in the environment, poisoning, antidotes ete, Sanitary and
phvtosanitary (SPS) measures: Definition of an SI'S measure, core disciplines, basic o
aphis, hurmonication, equivalency, risk assessment, pest

or discase free status,
transpateney, sanitary and phyvtosanitary committee,

AGCTE 003, Pesticide Transformation, Metabolism and Residue Chemistry (Core)
Credit hour: 3

Concepts of pesticide metabolismg Defence svstem, nervous system; ensymes responsible
for metabalism of pesticides and their wole; acetvicholinesterase -its action and iibitio

Classilication and - mode of action, Filect of pesticides on major microbial populanen
Compatibility of pesticides with other agrochemicals, Limitations of use of pestcndes
Seope and principles of photo and microbial degradations and other ansformations. Broti
and abwitie tanstonmations of conventional pesticides in air, soil, plant, water ete. Pestin Je
tansformation in microbes, insects, nematodes and other living svstems and tansportaten
e environment. Concepts of pesticide residues, oxicological :aru-'.l'nllL'.uwt. principles of
residue analvsisesampling, extaction, clean-up and analvsis of pesncnde resuducs from

different substates, Interpretation of data Devontamination of pesticide residues 1w on
treated commuodities,

O



AGCTT 604, Waste Utilization und Clean Technolopy (Core)
Credit hour; 3

Coneepts of envoromment sl ceolopgy, Wiste  manapement technologies-biological
oxndation *."1 dpieons o waste, storape, thermal oxidation (incineration), chemical
ILIL':IIIHL*II[ for l.fl'llﬁll'h'-:llll'll'lz. Possible utilization of by-products from d:l'l"::rcnl'mill: and
Bictones. Recyeling of wastes for the production of biogas and use of effluents; waste
reduction, management  amd recycling of mumeipal and domestic wastes: resource
recovery. Regulation, lepal provisions and institwtional frame work for the protection of
envirommental degradation in Bangladesh; comprehensive regulations regarding the total
allowable mass emission of sulphur dioxide, nitrogen peroxide and other obnoxious pases
and fumes, Pollution prevention in industry, energy, transportation and agricultural
|!rn1¢!1!u|:¢: mtegrated pollution prevention and control-goals, alternative focuses and
technigques and institutional measures.

AGCH 605. Chemistry of Food Adulteration (Core)
Credit hour 3

Food adulteration process, adsorption and disposition, factors governing adulteration, toxic
effects of adulteration. Quantitative toxicology; dose-response relationships, factors
affecting quantitative response, toxic kinetics, toxicity measurement and endpoints.
Intoxication mechanisms: The biochemical lesion, receptors and targets, mechanisms of
general toxicity, plant specific mechanisms, microbe-specific mechanisms. Exposure and
risk: hazard and risk, exposure, risk assessments, ecological risk, risk management
Inorganic toxicants: toxic inorganic chemicals, some basic chemistry, non-metallic
elements, the metalloids, heavy elements, transition elements, radivactive clements, other
toxic elements. Biotoxins: what is biotoxins, the alkaloids, toxic glycosides, plant
phenolics, amino acids, peptides and proteins, lactone, mycotoxins. Refractory pollutants:
what is refractory chemicals, DDT and DDE, chlorinated alicyclics, chlorinated dioxins,
polychlorinated biphenyls and phthalate esters. Bangladesh Standardization of Testing

Inst:t o ron (BSTI) rules and regulations,

AL, Industrial Pollution in Agroecosystems (Core)
Credit hour: 3

A \ems, ecological and social attributes, interactions among chemical, physical,
bislogical and socio-economic components of agro-ecosystems; biodiversity,
characteristics and functions of agro-environmental resources viz, soil, waler, c]l_m.:ttu:
factors, living organisms, farm chemicals, rural infrastructure and options for sustainable
development. Definition and source of pollution; different types of pollution i.e. air, water
and their sources and effects on biosphere and atmospheric pollutants;
sources and diffusion of SO, CO, CO,;, CFC, CH,, NO in atmosphere, particulates and

h!.-"ﬂ."n"'_"," melals in enviromnment, DifTerent III'II.II.I!l-lrilII Hlll{!gﬂl ﬂ-lli-'h ns nllr_'.llus. hl.‘-'ql-!l"}" I'IH‘:HI[:
detergents, explosives, dyes, insecticides, fungicides, fertilizers, plastics, resins etc an
-

their treatment processes.

and soil pollutions

e
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AGCH 607, Rigenerpy: Principle and Practives (Flectivi)
Credit howr: 3

o cowerpy |1||m-1|p1p il ||||1:'1i| e concepl, stope anil Illlp:vi"ﬂ.'.r.-’: ':-f" "'r“"""-'.“-l'_'j B
from Ionmiss: past andd present perspechives of o-energy Bitenass r .‘.:.-.r AN Ry s
wastes by enetpy crops o) agquatic sonrces, Energy profiles. &) presd “ it I
V) vdiogen d) etlumol ¢) methinol 1) vepetable ol and ) 1_--’:].-'! f..';,.; Boiterstrrey
prowesses a) mctobial conversion b)) thermal L'UM‘-TI:HIHH L) fu;:t Fjr:r. d) wrrsees pog .
pas histoneal developments of biogas lechnology in Banplaled .Ir.r: 3:.:;.;:_-:,.«-, T T
provess, dipester design, primary products and by -products Of hityss ef o mrey e
ogas. The role of enerpy production in Bangladesh: a) prospect and see.., .
Y description of the process ¢) requirements for agricultural application. Freeyy soeey - o
and environments: a) Enerpy analysis and economics of biomats X

environmental and sociological issues, Renewable resources of ENETLY: LUTEAS Virm o
tportance, compatative feasibility of renewable energy against bio-enerzy in Baryada

£

AGCH 608, Advanced Environmental Chemistry (Elective)
Credit hour: 3

Introduction, concept and scope of environmental chemistry, naturz] cvilms of =

i
il

environment such as hydrological, oxygen, nitrogen, phosphate and sulphur, cher sl w0

sl Ern e =T i-:'l\.-
photochemical reactions in the atmosphere, photolytic and radiolytic scavengs
-

lmtr—al
chemicals: what are industrial chemicals

» petrochemicals, toxic byproducty 228 com ey -
products. Reactive pollutants: what is reactivity, alkayl halides, chicrrpiencls, éoae
sulfur compounds, dithiocarbamates, nitroarenes, amines and their derivasaq &10amy
carbon monoxide and cyanides, Predicting environmental fate .1... g

prediction, predicting environmental transpont, predicting environments! tra- orTatoes

mfn:ll.'.ll'ng environmental fate, Quantitative Slmulure-ﬁctivit}r Relatiors H’:ﬁ T
microc. o

B

and efecty: oosre-zo-a

AGCH 502. Instrumental Methods of Ana
Credit hour: 3

Colorimetry and Spectrophotome
methods of eolour measurement; com

lysis (Elective)

.,. _r..l_ Y P

ponents of spectrophotometric instrumen’s
Atomic spectroscopy: Theo o

* ry of ﬂilmcc" r e
spectrophotometry-Bohr's equation and Boltzman e G Mt S
spectrophotometer (FES) a

try: Principle and theory of specirocioromem

; . Spectrophotometer (ARS, (nems o -
alomic absorption spectropholometric analysis: pi::'nu- F_hmum?tﬂ (ASS), Ry o
Nuorescence Spectroscopy (AFS ' oy ond instrumentatices of aves

), i"'-lu‘..'fi."l"l:t}f Co

g . u i Il'.'l.l asm : Sp— Wohy e
HFLLI{USLUF}' chL x..nly- ﬂh"i-“ll'l“"n‘ ﬂl.]_l]."_--“:.l[.. plﬂ-\ 'lTﬁ'I-‘I:LtIUhL' ¥ oLk . T2
selective electrades, weehce and diffrac

pH and conductivity

i Medasuremeny: p
conductivity meters,

fnciple, calibration ang maintenance of pH 1
Ehmmnluur:ph}r: Column and p

) inar ¢ :
thin layer chromatography ['['l.{'jp gas Lhmmdmgmph?;

hiquid ¢heg - ;
“l-a' T " E N T
O é “Braphy (GLC), high perforrs
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liguid chromatography (HPLC) and ion  chromatography: partition ratios in

chromatography.

Laboratory instrumentation:

r"
Maintenance and trouble shooling of laborat % [
instruments. E |

o

o

AGCH 503. Colloid Chemistry in Relation to Plant Nutrition (Elective)
Credit hour: 3 X

E_'u_rlluids: Nature anld types of colloids; properties and mineralogical organization of
silicate clay and humic colloids: development of charges of soil colloids.

Nutrient flux in_:uils and plants: Nutrient adsorption process in soil-plant system;
movement of nutrients from soils to roots. Nutrient uptake mechanism from soil to plant
rools, active and passive jon transport; Root cell membrane integrity

Cation and anjﬂn retention: Cation selectivity and exchangeable cation with its cation
exchange equations; diffuse double layer; specific and nonspecific anion reactions; anion

and cation exchange, Anta gonistic and synergestic interactions of nutrient jons in soil-plant
system.

l"-

Essential and beneficial nutrients: History of the essential nutrients and their available

forms, classification: dissociation of minerals and ionization of nutrienis; deficiency and
toxicity levels of nutrients.

Essential and beneficial nutrients: History of the essential nutrients and their available
forms, classification; dissociation of minerals and ionization of nutrients; deficiency and
toxicity levels of nutrients.

Nutrient accumulation and metabolism in plants: Activation, transport and reduction of
nutrients- Carbon, nitrogen, phosphorus, sulphur, zinc and other nutrients; biosynthesis of
starch, ATP, amino acid and their metabolism.

Laws governing ionic reactions: Law of mass action; ratio law and second law of
thermodynamics; kinetic and molecular theory of gases and its application to absorption.

AGCII 504. Analyses of Fertilizer, Pesticide, Plant, Soil and Water (Elective)
Credit hour: 3

Sampling: Principles, time and frequency of sampling; procedures for obtaining soil, plant,

water, fertilizer and pesticide samples, errors in sampling.

Analytical techniques: Analytical techniques of titrimetry, colorimetry, flame emission,

atomic absorption spectrophotometry and chromatography.

Fertilizer analysis: Moisture and nutrienl contents in urea, SSP, TSP, DAP, MOP, zinc
sulphate and borax. :

Pesticide analysis: Residue analysis and identification of different group of pesticides.
Plant analysis: Plant tissue for difTerent nutrients.

Soil analysis: Available, exchangeable and total nutrient contents and toxic elements;
fractionation of soil macro and micronutrients. £



%= 0B U : : tituents includ;
. {..-.-— B n waters for dissolved cons NE As,

d
Water analysis: Surface, ground an

Cr. Cd, Pb, Coand Hg.

ici “lective
AGCH 505, Chemistry of l’nllctdc![l:ll.c )
- Credit hour: 3

Pesticide: Concepts, defimuion, F‘Iﬂ&s_ I
Prepara 1 tion,
non, propertics, mode ol ac . |

d-:l-u— -:F «r, sulphur and mercury compounds | N )
pesticides- coppert, DDT, dieldrin, aldrin, heptachlor, chlordane,

ﬁﬁ:'flni:i performance, StOFage, and uses of inorganic
1

Organochlorinated hydrocarbons-
methoxychlor. _ N e
Organophosphorus compounds- Dichlorvos, phpsphﬂmlﬂﬂﬂ, bidrin, parathion, methy]
parathion, sumithion, chlorothion, dizzinon, malathion. |

' ' olan.
Organocarbamate compounds- Carbaryl, bavgon, dimetan, furadan, pyr

Concepts of pesticide metabolism: Defence system, nervous SFftem; n.::nr:-‘m; E;?Ef:?jlhk
for metabolism of pesticides and their role; acetvicholinesterase -its action an R

Fungicides: Nabam, zineb, maneb, vapam, ceresan-M, captan, folpet, cupravit, granosan,
vitavax, bordeaux mixture, mancozeb and propiconazole.

Herbicides: 2,4-D, dalapon, maleic, hydrazide, paraquat, endothal, ronstar, diquat, machet.
Acanicides: Kelthane, ethion, thiovit,

Methods of pesticide application: Chemical and inte grated control.

Effects of pesticides on major microbial populations and environment.

Compatibility of pesticides with other agrochemicals; limitations of uses of pesticides.

AGCH 507. Formulation and Safety of A
Credit hour: 3
Introduction, classification, chronolo

. _ gicnl developments in evolution structure, general
propetties and uses of major conventional agro-chemicals including plant protection and
production.

History of pesticide use and pesticide Ordinance in Bangladesh.

Formulation of pesticidal dust, wer ; i '
o wpe;mmn_ wettable powder, Eranules, aerosol, fumigants, emulsifiable

DifTerent types of plants for the formulations of Pesticides

Mu:?u-nmm of ma:iun and translocation of Pesticides in inseet and plamt

Put_:mdq: l:h'l.'.i'nIE:.ll drift due 1o Eravitationg| and el p

equipments, meteriological conditions apg dnifl residye -.:I:h

Awnm movement, leaching, diffusion yng decomposiy

Toxic harards of pesticides and anty

gro-chemicals (Elective)

Clrostatic forees, appheation
Ficlensiics,

% 1on of pesticides in soil.
oles for Pesticide Pg‘l]',su“i_ng

1Y comny : !
A ol ang Mmﬂ-gtmcm,
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AGCH 509. Chemistry of Plant Products (Elective)

Credit hour: 3 Jl y
Hit"ﬁf}“‘hﬁ'ﬂ- '-‘h“m_'“:ﬂ' nature, extraction and properties, formulations and mode of aclions
of micotine, pyrethrin, neem (Azadirectin) and other biopesticides. Biosynthesis, functions, ;
properties _-"'I“I regulations of chlorophylls, carotinoids, flavonoids and tannins. E
Cha_r-'wlfr_lﬁllﬂs. qhemical nature, biosynthesis, translocation, mode of action and role of \ '
auxins, gibberellins, cytokinins and abscissic acid. Biosynthesis, translocation, role and \
mode of actions of ethylene and phytochrome. Biosynthesis, chemical nature, propertics
and mode of actions of vitamins. Characteristics of alkaloids in medicinal plants; extraction
and 1solation of alkaloids.

AGCH 511. Water and Solution Chemistry (Elective)

Credit hour: 3
“'aﬂ'!_r: DEF“"'E':'“ and sources of water; the hydrologic cycle and processes, physical,
chemical, hrm]r.:rgln:al and radiological qualities; quality assessment and criteria for drinking,
domestic, livestock, poullry, fisheries, irrigation and industrial usage; ionic toxicity and
plant tolerance; Management and reclamation of sodic and saline waters
Water pollution: Sources and causes of water pollution and its control measure; transport
and hydrochemical processes of pollutants- As, Cd, Cr, Pb and Zn; health contamination
and safety,
Treatment: Filtration, sorption, dilution, desalination, biological and chemical processes
of wastewater treatment; Lab, waste and disposal.
Precision and detection of analytical result: Anion-cation balance; measured and
calculated TDS to EC ratio.
Soil Solution: Composition of solution, ionic strength, ion activity co- efficient, Debye-
Huchel theory, Davies equation, ion speciation in soil solution, Chemical potential, soil

solution PH, Carbonate equlibria, lime potential equation

AGCH 512. Chemistry and Technology of Industrial Crops (Elcctive)

Credit hour: 3

Exploitation of Hevea: Evolution of tapping methods; stimulants their methods and
practices; microtapping-puncture method; natural and synthetic rubbers; production,
properties and uses of synthetic rubbers; rubber derivatives and processing.

Manufacturing technology of raw sugar and plantation white sugar: Sucrose recovery
and refining of sugar; physical and chemical characteristics of sugarcane and cane juice;
chemistry and utilization of sugar mill by-products; fermentation of molasses products;
molasses as a feed for livestock; colour of cane juice; deterioration of sugar during storage.

Chemistry and technology of black tea manufacturing processes: withering, rolling, roll
breaking and fermentation; biochemical changes; preparation process of green tea; composition |
of tea leaves and shoots; liquoring qualities, infusion, aroma and food value of tea.

Curing processes of tobacco leaves-their characteristic features and differences:
chemical changes; chemical composition of leaf and its relation to tvpe and quality, =

L -

fermentation and aging processes. "
o 0
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| GEIIrﬁli Nuclear Chemistry and Tracer Technique (Elective)
A 5 4
/

Credit hour: 3 . ) N |
sucl adiations: Nuclear stability and reactions, Propertiecs and absorption of
 Nuclear 1 ¢

ilibria; e and half life; specific activity ang
| n radivactive decay and equilibria; average . an
| ;:j:fﬁ:rﬁlnrzaung; techniques of autoradiography, Geiger Muller counter, basic and liquid
" scintillation counters; radiation safety; biological effect of radiation.
Tracer methodology: Selection of radioisotopes; isotopic dilution and plant injection

techniques; difficulties in tracer methodology.
ctions in soil: Law of mass action; ratio law and second

d molecular theory and its application to absorption.
ated agriculture and

Laws governing of radiation rea
law of thermodynamics; kinetic an

Application of radioisotopes in soil, crop, plant protection, irmig
iradiation studies
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Courses and Curricula

e — ol

for Ph. D. Degree in Agricultural Extension

Course Code Course Title Credit Hour |
1. Major Courses T
la. Core ———— 3
AEIS o] " Comparative Agnicultural Extension Education
AEIS o2 Advanced Social Research Methodology i -
AEIS 603 | Communication for Development 3
AEIS o0 " Avricultural Knowledge Management
AF[S 005 "Extension Administration and Training Management 3 _-.l
AEIS ol " Project Planning, Development and Management (PFDM) 3.
1b. Elective S 6
AEIS 007 | Human Resource Development and Organizational 3
| Behaviour
AEIS 608 " Statistics for Advanced Socio-economic Research 3
AEIS 609 . Education for Adult Leamers 3
AEIS 501 | Agricultural Extension and Communication 3
AEIS 502 " Extension Administration, Supervision and Management 3
AFIS 303 | Technology Diffusion 3
AFIS 505 | Group Dynamics and Leadership 3
AFIS 308 ' Fundamental of Journalism 3
AFEIS 509 | Psvchology of Human Behaviour 3
AEIS 510 | Non - Government Organization in Rural Development 3
AEIS 511 ' Gender and Development 3
AEIS 312 | Anthropological Studies in Agriculture 3
AFIS 514 ! Rural Home Management 3
AEIS 518§ ' Planning, Monitoring and Evaluation of Extension 3
| Programme
AEIS 519 | Environmental and Farming Systems in Extension 3
AEIS 521 ' Extension Teaching Methods and Techniques 3
AE]S 522 ' Sociology and Psychology of Extension Education 3
2. Minor Courses 5
. Courses offered from other Departments will be selected by the
' Advisory Committee as per student's requirement,
' 3. Seminar Courses >
| AFIS 697A | Seminar-] 1
| AEIS 698B Seminar-2 |
I
4. Research g
. AEIS 699 Research work for Thesis 30
L Total Cr. Hr. 62
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ARIS 601 Comparative Agricultural Extension Education (Corc)
Credit hour: 3

(rlgin of Agricultural Extension Education: Ancient concepts and evolution of
apricultural extension education. Agricultural Extension as a Social Science; Components
of Agncultural Extension Education: Training, Extension Program, Information, Policy and
Law, Field Expenience.

Agricultural Extension in Bangladesh: a. Gradual development of Agricultural Extension
i Bangladesh: Crop Sector, Livestock Sector and Fisheries Sector b. Extension
Approaches/Models/ Systems followed by DAE, ¢. Extension Services of NGOs and
private companies’ d. Extension- Research linkage, e. Problems of Agricultural Extension
services in Bangladesh,

Apricultural Extension in Japan: a. Historical development of Agricultural Extension
Service in Japan (1X68 to onward), b. Extension organization, extension approaches and
methodology of extension activities, ¢. Present System of Agricultural Extension Work in
Japan, d. Apricultural Cooperatives in Japan,

Agricultural Extension in India: a, Historical development of Agricultural Extension in
India: Community Development Program, National Extension Service, Intensive
Agnicultural Program, b, Extension organization, extension approaches and methodology
of extension activitics, ¢, T & V System, Transfer of Technology Program and University
fixtension System, d. Extension-Research and Research-Extension-Farmer linkages e.
Fxtension Services under corporation/Board f. Indian Council of Agricultural Research &
Extension Service, g Agricultural Extension in Livestock sector.

Agricultural Extension in Thailand: a. Agricultural Extension Services in Thailand:
CGiradual development (1967-1993), b. Extension Organization, Extension approaches and
central and provincial administration, ¢. Agricultural Extension in livestock Sector.
Agricultural Extension in USA: a. Evolution of Extension Service in the USA, b.
Cooperative Extension Service of USA: Profile of the Cooperative Extension Service;
Developing Sound Extension Program, c. Extension Organization, Approaches and
methodology of extension activities, d. Home Economics Extension Program, . Extension
Service's 4-1{ and Youth Program, £ Some Acts: Moril Act (1st & 2nd), Smith-Lever Act.

A Look of Extension Service Around the World: Comparison of Agricultural Extension

Across the countries.

AEIS 602, Advanced Social Research Methodology (Core)

Credit hour: 3
Basics of Social Research: Characteristics of science and scientific methods, types and
methods of social research, Philosophy and ethics of social research prinritizutinfi and
selection of researchable problems, fundamental basis of research planning, formulation of
theoretical framework, preparation of research proposal. :
ltm,.uan-h Designs: Meaning and purpose of research design, type of research design in
sectal science and their uses .
I'“F'alhllilln and Sample: Locale, Fupuhﬂﬂn, sample and sampling technigues for social
rescarch
Ihi.a and variables: Types of data-qualitative and
Variables- nature and types of variables.

!
|

-

quantitative, discrete and continuous;



L]
'I__'_":_____'____--l-—-'
- ::_I - &

- ol R ol —rd T o
7 Tommm—— L o = SR e oL WAt T SUa Etmrog
I o - -!t ‘_..r_' "' . -
Vet meRsLr et of vhLETF B g W SUNATET o
o e . e . -

. i P i R
PrevE pEs Bamrmmnel SOy R 4 o TETE

selemeoad gul TSRS SIASL B T:”T ,.1f - = TSN, premameuin
e T e | JIE g T - Tl B T__':'.ﬂ-'t f - o _.I.-- il - TP oy ol T A ol gl | i'._.._.
g sreaamng of towsEit patTImE s
1 e =1 - - -
sprmarisa s A7 TSt maTametid 5 s AR ST lane us: Fia
a "-.-ll.'.n-F !:'-_“ Dl ¥ il i
Wieputn o Draca Culecaa: 705
PR rmevEWS T

S

B
i el — O S

=
Bypotane: beprrgmis, WEET 0 BN T ot openoses 152 188 of STILC

- a - rE - L _L i _: e : » g
Asxves of Data: Cot=g oo Sk =& T e wt mieenE Faneey Sy
e et wad g of Sk IETRAEAUR v WU

e e i EoE GBI SUTIST RS
N T R T TR it el : e
Presesnxavs of Datas Forg of Ze ol ln B —ee ==
Emucuey @l prmarorg, e oD pETA S
&z ) @ EneTresan of Sk . ;
Feview of Eeratere: Ui of sl sipum B2 S5 F5
s : e L T
ieeanurey peamy S e o o0 T8 TUETES = :

A . =y of eepss reoorn frmam D LT TN
Preparastm of restarel report: oot 10 TRMEELD TN e e
i -I--:; ::.::—.-. == i T :

- N FELY. - - =
rEMICLD TEpif, AT refrecey, Fr £ O B

AT ETY . v = S =
Eesearch Syptems Masagemest: Foeeil ST N0 TETES oo RS o
e

TaCapeTese, CETSL e 2E protieT I T geTans T TERSIT Tk =
Ayrere ment

ALIS 603. Communication for Develupment (Core)
Credit bour: 3

Communication Process: Nz of communiseion, Propese of Commmizanon L
of communitrion; Communication Belpvier, Communication Sgills; Tidelw of
Corrnumeation, Tosorey gnd Modes of Communiceton, Baren in Commumicaron
Presestation styie in communication: Topes of message premeretion, Phvsicel aoooss
of preseraction atyie; Yocal anributes of presentation stile,

erxiety, Comsequences of high communication apprehezsion; redusing Hizh
eI apprenension; source credibility
Development Communication: Concept of Development Communication; Development
Commurncaten - national and intermational PESpeCiive -
Organizational Communication: Under ' izari

: standing organizati unication; £
e s irg erganizaion communicaton; Types ¢
< h‘-ﬂ: W"Im{ Hom, Downward and upward communication

ommunicator-Communica . Ope :
o | municate Relationship: Orientation empathy; Feedback; Physical
dependence, credibility,; Interaction; Homaphily: Heterophily -

Communication Plannin ; =

PR ] communicar lanning; Elemens
= 0 U planning process; Role of Cemmunication p e e

== planner, Levels of Planning. ianner; Qualities of communicaticn

Communication Apprehension: Unlervianding Communication apprazension; Speet



“ %, WL

1 =
AFIS o4 Agricultural Knowledge Manngement (Core)

Credit hour: 3 \:
Introduction to Agricultural Knowledge Management: a) Concept of Knowledge
Management (KM and KM framework, b) Acquisition, Transformation and Sharing of ¥
hoaew ledge i Agneulture, ¢ limportance of Knowledge Management (KM) in Agricultural i
Extension and Business, d) Opportunities and constraints of knowledge sharing in \

Agriculiure,

Information and Communication Technologles (ICTs) in Agriculture: a) ICTs role in
Agneulural Knowledge Management (AKM), b) Opportunities of Ubiquitous Information
svstems (ineluding Mobile and Web 2.0) in Agricultural Knowledge Acquisition and Sharing.
Theories and Research in Agricultural Knowledge and information System:
al Adapnive Structuration Theory, b) Social Exchange Theory, ¢) Social Capital Theory,
JY Secial Cognitive Theory, ¢) Social Network Theory, f) Actor Network Theory.

AEILS 005, Extension Administration and Training Management (Core)

Credit hour: 3
Coneept of Administration, Management and Supervision; General Administration VS
Extension Adnmunistration; Public Administration VS Private Administration; Difference,
Interrelanion and Simularities among administration, management and Supervision;
Principles of administration, Administrative Functions: Planning, Organizing, Directing,
Stafing, Coordination, Reporting, Budgeting, Controlling Office Management:
Admimistranon, management and supervision systems in DAE; Role of different
admimsirator, manager and supervisor of DAE. Training: Types of Training; Pre-service
VS In-service; Formal VS Non-formal; Components of Training;, Training Schedule,
Module, Brochure and Module. Training for Extension Services- Policy Level, Mid Level
and Front Level and Farmers Level Training Conducted by DAE, RDA, BARD, Private
Extension Providers and NGOs. Training Need Assessment, Curriculum Development and
Execution of Training Program. Evaluation of Training: Pre-Test, Post Test, Evaluation by

Paired T-test. Farmers Field School: Organizing, Managing and Evaluating.

AEIS 606. Project Planning, Development and Management (PPDM) (Core)

Credit hour: 3
Planning and Recent Development Issues in Bangladesh: Planning and Development: Concept
and Relations; Millennium Development Goal (MDGs); Five Year Plan; Concept and content of
local level development planning; Planning process in Bangladesh; National budget and Medium

Term Budgetary Framework (MTBF); Globalization and development of Bangladesh.

Project Planning: a) Concept of project, programme, plan and policy; Classification of
projects; Definition of project planning; Difference between project planning and pmptl.'fs:tl
writing; Project planning approaches; Logical Framework Approach; Steps of project
planning - Need assessment, Stakeholder, Problem, Objective, Strategy analysis, Lugﬁ‘qmt
developing, Activity scheduling and Resource scheduling. b) Definition and steps of project
cyele; Details of project identification, feasibility study and appraisal; Definition, objectives,
scopes and types of project appraisal; Technical, Environmental, Financial and Economic &
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Introduction to Project Feelooms (DPE :

e cyadatitn
Project Management: a) Project Munitoting ek ;,;M,r.‘g byt WERE AR R
purposes of maonitoring and eva

fuation, hasc dif f [ reatiiatin g ansl eaa
erefity Gl TrauMaing andl eislatee,
evaluation; rationale lor monituning af e '
nvpes of evaluation, Post evaluations and 1ty necesl

vy, [hiftmeent Types of ndicatiny tog
" B | f' F 1 "“J
l:ulua!uln. I‘nnLlj:Ill:l ol extensiun p[ch:.t evaluwstion, Ifr:;r{l 3;..:! j:,ﬁ:‘:tji,zm:::_:aj
process, Extension project evaluation process, Role of ]_' <. {-”1:.:} -jﬂv-r of Develaniais
ma]m"”ﬂ; E.‘l.pl'dnallﬂﬂ hﬂd EXCICIvE I:I I.'-'”'JJ fnﬂ'l‘iﬂf!, '.‘1 i ..u; fu .',i._r:f E,::;. :.*
Projects. b) Indicators and Targets fur Project Muriterinig H; mr:} :; .J,J:,:”“
indicators and targels, I".:p]il!"liillfm of .":i-."-'l.-"l.j-'-f HH]IL-‘&!H!‘M JJ.LE.::.'.-: f:- ”_I;;' “;l.
Characteristics of good indicaturs; Sources of indicators, Jarg=t st ;;-' :r 3! f,.a,.l
Factors considered in setting targets; Ways of taryety ﬁﬂj'{f'-'f‘—‘-"m,' Typer "" = E? r}. ""3"'5:
of indicators; Baseline and Endling Surveys. ¢. Bewult Chain and Logic .J*m".f:.._. .r-,,.-;;_ :
and component of result chain; lnpui_ﬁui.m:r.,rmmut.ugu;f;rnn--lmpa-d; Hrmomm ¢ wnd
vertical result chain; Definition of logic model, characteristics of good lagic mesez wes
wording of results. d. Project Implementation Managsment: Funcliona, purpias and

rJ‘f,!:f...'.-’rfi. arsey, WA xrs

o evaluatiom,

. - = . & k 1 i-"l P
scopes of project implementation management; Efficiency In “LL::-““;] projeat
implementation; The twelve critical success factors model, A dozen rules for the projsc
manager and Total Quality Management (TQM); Strategic Planning - Concepts and Stz

Use of CPM/PERT in project implementation,

Pruject Financing: Project Financing and Source of Financing

AEIS 607, Human Resource Development and Organizational Behavior (Elective)

Credit hour: 3
Human Resource Development: HR challenges; Introduction to Human Pewource Developmens
Scope and cost of HRD; A System model of training cycles; different phase of HPD
Introduction to Organizational Behavior:
Attitudes and job satisfaction: Components of attitudes, major job attitudes,
measurement of employee’s attitude, importance of attitude 1o workplace diversity
Measuring job salisfaction, cause of job satisfaction, impact of satisfied and dissatisfied
employees on workplace
Mutivation: From concept to application.

;:T?'ﬁ'“nmd‘ letEi:I Meaning P'Friunalit}'. personality traits, maior personality
nibutes influencing OB. Impontance of values, lovalt | Bk i
i i yalty and ethical behavior, values across
Emotion and Moods: Emotional labor, affective events theory, emotional intelligence

¥ . "R

Group behavior and team work: Defining, classifying groups, group des clopment, group

properties, group decision making. Types ! :
individual into effective team pia:,-gf ypes of team, Creating effective teams, turmin

communication, organizational ' -
effective communication, J ice of communication, bamer 10

Contemporary issues in leadership: N
; hip: Inspiratio .
leadership, Contemporary leadership role, finding T::':{:E ?:I:E::‘E‘-‘: Ff::::[:?ulcﬁ::lﬁhlp* Auert
eaders.

0.
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power and politics: Contrasting leadership and power, bases of power, power tactics
Sexual harassment: unequal power in the workplace. ' s,

Conflict and negotiation: Definition of confliet, the conflict process, negotiation

Dr[.'{:ll:li-:"f“ﬁ“““]l culture: Definition, Process of learning culture from employees, creating
an ethical organizational culture, creating a customer-responsive culture. '

Organizational change and stress management: Forces for change, resistance to change
- L ] L i .F - - '
approaches to managing organizational change, work stress and its management

AEIS 608. Statistics for Advanced Socio-Economic Research (Elective)
Credit hour: 3

Measuring relationship between variables: Pearson product-moment correlation,
Intercorelation, Spearman Rank-difference correlation.

Measuring mean differences: Simple t-test, paired t-test.

Measuring association between variables: Chi-square test,

Determining contribution of independent variables on dependent variables: Full
model regression, Step-wise multiple regression.

Determining direct and indirect effect of contributing factors: Path analysis

Common misuses of correlation and regression analysis in socio-economic research
Preparing indices and rank order,Content analysis, Other statistical tests: Binominal
test, McNemar test, Sign test,

Presentation of research results, Assignment

AEIS 609, Education for Adult Learners (Elective)
Credit hour: 3

(a) Concept, meaning and definition of Adult Education (b) Objectives of Adult Education:
Specific knowledge, skills and career, Contributory member of the society, Develop
individual, unique potential, (¢) Scope of Adult Education, (d) Principles and philosophies
of Adult Education (e) Characteristics of adult leamers and Youth leamers (f) Psychology
of Adult Education: Adult behavior, Learning process for adult leammers, Experiential
Learning, Motivation for adult learners, Leadership development of adult learners.
(g) Approaches to Adult Education: Teaching strategy for adult leamers, Effective critena
for adult education, Creation of teaching-leamning situation for the adults, (h) Professional
Adult Education: Crops, livestock, fisheries and Agroforestry. Various contemporary issues
in Adult education: History of Adult Education in Bangladesh, Distance education for the
adults, Adult Education and community development, Adult Education organized by
NGOs, Extension Activities for Landless, Youth & Women.

AEIS 501. Agricultural Extension and Communication (Elective)

Credit hour: 3 _
Concept, nature and importance of agricultural communication. Models of communication
and its  elements-factors  affecting  fidelity. Feedback-importance and  effects.
Communication and learning-the similarity of the process. Media of communication-miss, |
group, inter-personal and traditional their types, roles and functions. Secial psychelogical
approach to mass and inter-personal communication. Farm information method-publicity,
propaganda and education. Communication and social change. Barmers of communication-
sociul, cultural and psychological. Communication strategy for agricultural development ®..

b

E



!

Sl e

! w Group Dynamics:
—_

Significant researches in communication and their implications. Organizational
communication in agricultural development. Basic features of developmeny

' communication. Principles of rural journalism. Assignment.

AEIS 502. Extension Administration, Supervision and Management (Elective)

Credit hour: 3 : 5
Concepts, scope and characteristics of Extension administration. Extension adm;mslmliun
vs. general administration, historical perspective of agricultural administration with special
reference to extension services. Changes and implications; administralive vs. management,
administrative role, function and responsibilities; administrative pruc=55E5.l'T:cchn|que_s and
principles applied to agricultural organizations; coordination and supervision-techniques
and principles; administrative theories and their implications, theory X and theory Y.
Decision making and human relationships, management by objective (MBO),
Administrative communication and analysis of research studies in agricultural
Administration and their implications to agricultural development and future researches.
Identification of forces affecting administration of agricultural programs, conflict
management. Principal, theories and management concepts of program management,
Concept and principles of supervision. Performance appraisal stress in managing,

grievance handling. Analysis of change agents and client systems problems, management
of sustainable agriculture. Assignment.

AEIS 503, Technology Diffusion (Elective)
Credit hour: 3

Concept of technology diffusion and technology generation: Diffusion process and
Innovation-decision process. Models of technology diffusion process. Innovativeness and
Adopter categories and generalizations about adopter categories. Measurement of adoption
and Management development for farmers. Ecological factors in adoption: Client system
constraints in technology transfer program.,

The nise of diffusion research traditions. Converting research into jiractice. Significant
researches in the field of diffusion and adoption conducted in Bangladesh. Research-
extension-linkage mechanism for technology diffusion; Rele 5 PRA, RRA and FFS in
technology identification and dissemination.

Opinion Leadership and Diffusion networks; Models of Mass
Heterophily-Homophily and the flow of communications.
and Networks links. Characteristics of opinion leaders, Giffy

Commmaication flows.
Measuring opinien leadership

sion networks.
The change agent: Change agent as linkers; change agents' roles
success, Homophily and change agent contact '

Consequence of Innovation: Gap analysis in techngl ;
g ogy transfer, Group approach in
transfer of technology, Communication in innovation-decision process Assigimssl L

Factors in change agent

AEIS 505. Group Dynamics and Leadershj
Credit hour: 3

Concept of groups: Occasions for Broup association:

in the rural community and methods of approach o th.-_;ﬂlun: and types of groups, Groups$

P Development (Elective)

Introduction to group dynamics; Internal and external dvnamics of

rﬂr
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Groups, _F'.:nﬁu-ns for Elf'f_'“ﬁ_-‘i failure; Principal of working with groups and their | |
Mobilization; Group participation; Problem solving steps in tackling group problems .IF'K

Leadership: Concept of leadership; Theories of leadership; The leader and the group; :I L
Functions, skills and style of leadership; leadership in organization, Principals of |I ;
d;’n'll._'n.‘r.lI:I'-.‘.]E;ldct“.:ihlp: Functions of Leader, Determinants of Effectiveness of a Leadership (F -
functions. tactors determining effectiveness of a leader, The basis of power of lcadership, §

Farm L_n:df.!rshlp: _Pattcrn of Farm Leadership; Characteristics of farm leaders, N
Homephily- Heterophily between leaders, Role of farm leader

Groups in organization: Formal and informal group, Committee to stove organizational
problems, measures for making committees effective.

Leadership Styles: Characteristics of autocratic, democratic and laissez-affair styles of
leadership, Assignment.

AEIS 508. Fundamental of Journalism (Elective)
Credit hour: 3 '

Concept of Journalism. Journalism in Agricultural Extension Work. Reporting. Art of
writing a newspaper story-the journalistic style, characteristics of good journalism. Editing,
proof reading. Broadcasting journalism, present status of broadcasting journalism in
agriculture in Bangladesh, Public relations in journalistic communication; how to prepare a
handout, press release, how to organize a press campaign, how to handle radio / TV
interviews. Mass communication and development, participatory communication for social
change. Acquaintance with various journalistic terms. Practical project: i) Audience
research for improving agricultural communications vide print and Electronic media ii) Visit
to a newspaper, radio or television station to practically watch their operation preparation of
a campus newsletter, radio or TV program in group, analysis of group discussion.

AEIS 509. Psvchelogy of Human Behavior (Elective)
Credit hour: 3

Introduction of Fsveholugy: Concept of psychology, Human Behavior, Methods of study
psychology, Correlution methods and Experimental methods.

Attitude: Concept of attitude, Formation of attitude, Change of attitude.
Perception: Concept of perception, Principles of perception.

Personality and self Development: Self and self development, Cooley's view of self
development, Freud's view of self development, Concept of personality, Factors of
personality development, Development of organization personality.

Group and Group Dynamics: Concept, External; group dynamics and Intermal group
dynamics.

Social change and planned social change, Social Influence and Social power; Concept of
social influence and social power, Types of social powers. Psychology of leaming and
teaching; Variables influencing leaming, Characteristics of adult leaming. Assignment.

O

ﬁ
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\EIS ’i-Il'.l N - Government Organization in Rural Development (Elective)
& [ [ L] Ll B
T :3 .
Latfiketn yment of Non-government Organizations (NGOs);

storical development in parts of the world,

Origin and Historical Develoj
nizations in Bangladesh,

Concept of non-government organizations, hi i
bitdtinting sind Emm“.ggmwmur non-govemmen .L vicdl wilset sphua:
NGOs in Agricultural Development: Philosophies, modus ope » PrOJ vt

income generating activities, seed production and marketing, o
Selected NGOs: Different rural development activities

P), Rural Educatio
Rural Development Program (RDP), n
finance, and Training; (if) RDRS-Farmer Led

Extension (FLE), Women Led Extension (WLE),Livelihoods Improvement Approach
(LIAY;, Micro-finance, Health and Sanitation Program, Union Federation of Group

] e i ' iculture, Organic Farming
Members (Men and Women); (1if) PROSHIKA ch}lﬂgiﬁﬂ Agricu _ '
Sustainable Agriculture and Rural Development; (iv) CARE-INTERFISH, and NOPEST

Rural Development Activities in
operated by the NGOs: i. BRAC- |
Program (REP), Sericulture Program, Micro-

ProOgramumes.
Project Management: Preparation of Project Concept Paper (PCP), Management and

Operation of Projects by the NGOs; Partnership programs of NGOs with the GOs.
Farm Management by the NGOs: Farm management - crops, poultry, dairy, fishes,
Sericulture, rabbit production, and fish hatchery.

Coordination of NGO activities: Bangladesh Beauro of NGO affairs, ADAB, Functions,
controlling and coordination system of NGOs, rules of NGO formation, Collaboration

between GO and NGO activities.
Assignment.

AEIS 511. Gender and Development (Elective)
Credit hour: 3

Concepts about gender, gender roles and needs, analysis of gender needs; Emerging role of
women in agriculture in changed situation in respect of mvirnmnent-ﬁ;endly sustainable
agrmultunl:; developing technologies for farm men and women, Transfer of appropriate
t:r:hnﬂllugir:s to farmwomen; ways and means; Employment opp l;'r;1ur|iliu s for mrEIl}I Women:
Extension needs for farm women; Women's employment and role in panicipalnn:'

community development; Participation of rura] women in decision-making in respect of

E;ir;cullluf] an;l family welfare Innovations; Rural women's concern on farming and life;
cha:aitzr;::;; c:-au; {;}u: ;;c:mjrsl?ri::s of Women in generating farm technologies; Nature,
development; Use of indipgenuus l}-lﬁfnnus‘ technologies for sustainable agricultural
and Japan; Role of women in E}L;L ll‘l‘;"luglcs _b!r’ the rural women in Bangladesh, India
technologics; Generation of o :::‘u_m tnwrunment—lfriendIy sustainable agricultural
fesources management, health and po rlt-.ml[":lllr communication technologies. Household
empowerment different a i ,p Pulation education, nutrition Management, Women

PProaches and modelg of women empowerment, improving

capabilities of women farme
. . rs. Stal 3 '
gender 1ssues in Bangladesh, 48 of women in SARL PR o Y

e il the et oty o ™
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AEIS 512. Anthropological Study in Agriculiure (Elective '
Credit hour: 3 |

Anthropology: The concept and scope; general and sub disciplines of Authropology. Study

of Anthropology n relation to Agriculture. Methods of Anthropological Rescarch: a) |
Survey Research b) Ethnography: Anthropology's distinctive strategy o) Difference |
between Survey and Research d) Ethnographic techniques. Cultural Fvolution: A
a) Anthropelogical concept of culture: Culture and the individual b) Fistory of Mankind

¢) Strategies of Adaptation: Foraging-Cultivation: Horticulture, Agriculture, Intensive
Agriculture, Evolution of rice. Cultivation and Pastoralism. Gender: a) Gender issucs
among Foragers b) Gender issues among Horticulturists, Agriculturists and Pastoralisi
¢} Gender issues among Industrialism. Social change and development: a) Acculluration

b) Development ¢) Peasants and peasants communities. Study of Tribal Communitics:
a} Garo b) Chakma ¢) Marma. Structure and functions of socicty, social stratification.

Assignment.

AEIS 514. Rural Home Management (Elective)
Credit hour: 3

Concepts of management of a rural home in Bangladesh. Philosophy, values, goal,
principles and procedures in home management. Women's role in task performance and
decision-making, family relationship and home management. Resources in home
management-time and energy management, work study, work simplification }m:hm_qu::? as
applied in the home. Housing pattern-structure, layout, drainage, sanitation, lighting,
interior arrangement and their influence on home management. Huyschﬂnld equipments and
efficiency. Management of family finance. Recreation and outing program for home

management. Assignment,

AEIS 518. Planning, Monitoring and Evaluation of Extension Program (Elective)

Credit hour: 3
Extension Program Planning: Concept; Principles of extension program planning;
Program planning model; Peoples participation in program planning; Research in extension
program planning; Role of extension ag;nts and specialist
Alternative approaches to program planning

in extension program planning,

purpose and scope of monitoning;

nitoring: Meaning,
Extension Program Mo - f demonstrations and

Quantitative and qualitative monitoring; procedure ‘f::-r monitoring of
field days, farmers groups, farmers training, and motivational tours/visils

Basic concepts in evaluation; steps in evaluating
extension programs; aspects of evaluation of a training program and a'v mds: total effect a;:l I‘
Training, methods and techniques used; instructors, tminee's performance anlu.'l? r.:[?mcni_
Review of evaluation study of an exiension program Why problems fail? Use o
management information system (MIS) for effective program, ﬂ}lun‘: extension pruglmm;
for community development Peoples’ participation in exlension programs, levels ©

Icipati imitati -5’ participation, Participatory evaluation.
participation, advantages and limitations of peoples” p pation, p )

Extension Program Evaluation:

Assignment.
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AE18 §19, Environmentul Studies and Farming Systems in Extension (Elective)
A Credit hour: 3

Jutroduction, Borms and facilitation procedure of course. Concept of ‘;“”'";_“""ﬁ;“'::::“H!}H\.
phyvsical amd sovial; some concepls/issues I'I!]I.'I.IL'-I.II o cnvm:—HHll-'T!ﬂil :'Ii" m;;:d‘:gm !:“ Tom
ecology: Factors involved in agriculiure, relationship between agrl 3ys '-f’f'ﬂl yslems,
d sustainability context, DSR
eria for agri-environmental
National and Intemational

Environmictital indicators for agriculture: Environment and
framew 0tk to address agri-environment linkage. Eulcu?mn crit
indicators, lssues of environmental impacts from agril. dev:
perspectives of landscape change. .
er pollution, effects of water pollution;
lity deterioration due to agricultural
rtification and its reclamation.

Agricultural impact on soil degradation. Types of wal
cultural ewtrophication and its control. Water qual
development: Overall national and intemational perspectives. Dese ;
Need for EIA of agricultural development. IPM and its prospects as EFA in Bangladesh.
IPNMINM as a way to sustainable soil nutrient management. Organic farming (OF) as an
EFA practice: Bangladesh and intermational perspectives.

Biotechnology: a technological innovation for EFA. Concept and nature of poverty, link

between poverty and environment. Ecological marginalization of poverty; Strategies of

poverty alleviation; Barriers to poverty alleviation for less favored groups

FSRE: Concept, characteristics determination of FS and ::l_]mpﬂm:nts.lﬁmp# Df_ FSRE,
methodological issues of FSRE. Extension strategies for environment friendly agricultural
development, Sustainable farming systems and the factors affecting sustainability. Assignment.

AEIS 521. Extension Teaching Methods and Techniques (Elective)
Credit hour: 3

Principles and techniques used in planning, organizing and conducting educational
programs for extension worker and collage teachers in agriculture, development workers,
professional trainers of both public and private agencies (NGOs). Selection and
organization of subject matter content for specific courses. Analysis of widel'}-’ used
teaching methods by extension agencies in Bangladesh.

AEIS 522. Sociology and Psychology of Extension Education (Elective)
Credit hour: 3

Basic concepts of sociology and psychology. Social structure, stratification and social instiution
in rural Bangladesh and their rules extension education. Review of some socio-logical theones.
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Courses sl Cuped
ses il Currie
vicula for Ply, ], Degree in Agroforestry amil Environmental Scicnce

Course Cole

I Course Tithe - e

L Majur Courses o e A e e e i 2 el Credit Howr
La. Core; | .
. N
:': 1: ::;l -:uk.rmnrca[rr Syslems and qudﬂmgn[ S : 3
R “:ﬁ Physiology of a"'rgml'uru-.lr_y Plants - :
SOUA Iorest Feology and Manigement . 3
AHA i Lcosysiem Conservation and Climate Resilience e ]
o ""_m“’ | Global Environmental I':.:;u-l.h and Puhum ~ 3
 AFES 606 N-*Mhﬂ lluuuru. ‘hﬂ.lnngl.mml ) _ 3
T Flevtive: A __.: : 6
ATTS b Curbon "-cquu!.rullun .J.I'II;I n?ﬁ.‘;’.’-ﬁﬁﬁg' B e
AR A Virhan Forestry and Landscaping : e
ALE soe0v T Hill Ecosysiem and Management - -
- AFES 610 - M.ml._.,rn"{u _r:::.‘:lhr'-.ttm and Munﬂg‘:_l.‘nl et e et __E_H
ALES60 1 I: nu:mnmnnta] I-Ia.rardl. a.nd l]lu_'-.IEl Mﬂnﬂfﬂmtﬂl o s
Al S 612 Remaote Senslng and I_;IH in "Hlumr:} Resource Management | 2
AFES GBI | Waste Management N L SR s gy S
AFIS 614 | Forest Mansuration and Mudl:lmﬁ e PRI
VTS S04 -"hgmlﬂn.lﬂr'. Research Methodology | ‘ -3' .
S 305 | Lavironment . und l:'_rgg_.'._c_r':gﬂu_n i e ot _'F .
AF S 506 . { hmatf E.' hange M"!lgatqw and Adaptaum - : I
CAF 20 S 508 Feonomics of Agroforestry o L S
ALTES 311 M:,dlunﬂf Planis and "-Jﬂ-n-“uﬂd Fmd'-”:“ S =i 3 _
i AN 512 Wouod I I.IL| F"mductmrtnnd "h'hfkﬁﬂﬂ_ R s T
CAFEN AL ! i]mdm.ralh [::n:cn'ﬂ:mn und Mnnuiem:-m rmEEn T
! .-uL FI'S 5i6 I‘|.-;| Manugement in in hgmf’nr:s'.r;. . B! I
 Minor OUTSES E U PN— -
~,1.,“,r courses offered from other dcpnnm.:ms ‘will be selected h:. the advisory |
commitice as per sudent’s requirement e e e
" & Seminar COURSES. _ o e e s s ————— = e e e e = = e
VTS BURA UIIREL o o i e s
VLS kN Seminar-2 _ - T e T TRSETS SR
4. Rescarch -

ALl S Gwb l| Hescarch Work for Thesis i N L .

Tot Crbir 62
— D j{ —
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Courses and Curricula for Ph. D, Degree in Agronomy
Course eode | Course Title Credit Hour
L Major Courses
la, Core: _ 18
| AGRO 001 Urrganie Agriculture

L AGRO pO2

. .ui]{n AIR)
AGRO o4
CAGRO hﬂ'\
"\.E.IH.U lﬂ.H‘l

| lh l'h'tttu

Integrated Crop Management

- ﬂ‘-'ﬂ-.-

Labormtory and Field Technigues in Agronomy

Sustinable Agriculture Resource Management

Advi nced Crop Physiology

A L Inn.m. Change and Crop Production

CAGRO 607

Agro-meteorology and Crop Ecology

"ﬁ.l. IR‘-'. | NJH

Environment and Seed Quality

AGRO 609

Dryland Farming and Watershed Management

3
3
3
3
3
3
6
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
6

'_"y_l-_l‘f‘-lﬁl 610 Precision Agriculture
AGRO 611 Biotechnological Improvement of Agronomic Crops
AGRO 612 Crop Management on Problem Soils
AGRO 613 Soil Plant Water Relations
AGRO 614 Risk Management in Agriculture
AGRO 501 Advanced Crop Production Technology
AGRO 502 Sustainable Agriculture and Organic Management
AGRO 503 Principles of Seed Technology
AGRO 504 Applied Weed Science
AGRO 505 Farming System
AGRO 506 Crop Physiology and Stress Agronomy
AGRO 509 Irrigation Water Management
AGRO 513 Fertilizer Management
AGRO 514 Post Harvest Technology
AGRO 516 Agronomic Research
2. Minor Courses
Minor courses offered from other departments will be selected by the
advisory commiltee as per student's requirement
3. Seminar B
AGRO 6Y8A | Seminar-1 !
AGRO 698B | Seminur-2 !
4. Research s v
fre or Thesis
AGRO 699 Research work for T 5




# \ -
I - e
v AGRO o0 Ouganie Agyivalture (LUore)
@ { Credit hour: 3 r h )
] v of erganie agrniculture, Histo
! by aliation and svenvien of antame agl walture, Ungin & E kb story,

| ' *opeanie apnculiuee, Environmental impacts. Crop
L P, Seope amd benefits 1.1! t1:1h- :“m!":q Cultural strategies used in mgg_n::
J wtaten, Nutent e nient, N::"ull-‘ |.|'|I.'||_L:1:I .in organic agriculture, Envitonmenty
agnvutiuee, Tapotance and huitaty l., anaeement in organic agriculure. Components
nngact of tllage, Coneepnralizing Hllage manig reanic farming. Sustaining soil ferilin
of soil ferniluy, Seil fertility "1"“1",'*:'““#:!_ I': lu: !:,:'I'L'.I't.n:iuriﬁlil:ﬁ. Variety testing, Seed
l!'l.h"!u!:h ‘NF,;;“:: m.::'“;.‘:_ :::::t:::i:“:::;:l,:ﬁn.::::.l-;,l-ﬂ!ts anud 5lnlil:gi|:'.~'~. Insect, Disease and
X W T -5 = p . :
LI::,‘: :::,:1:;!.‘_«‘;'.1!1:1l.ll":ihhhu‘ﬁ i.-: ‘1111_1-".'“- TS cm‘“-.:.ﬂllt'rl'l.i.ili :I;_.".l'lI-.‘.I.!."lli'[l!:hl:"ll.'t‘ld.l.l:.:-lll.‘lg IL:-'-‘_-.':‘-‘n:mj,'.
and t:'."-."'l.l I.I'I-HILH';.'?'*. -."‘"..'Illl.."l}' v 'lt-_“hul:‘_lt'l.h h:.'lll'.'l:-' from toxic ;E“_.:‘E:h;l_-h‘. l..ﬂl.!'ﬁ'::-.l;
antrtional propestics ot other positive '|I'||r|;|-.'|$_|.'l'[l health, lluu:f-ml“_ rbi:.m-: livesiock
production, Animal nutrition and feeding, Grsng and gm_:az:lmtd management, T’lc&!}h
promeiion it Twpnian role m t"l}:il“if ;I.Hi'tl'l.’l‘ hl."flji. ‘.-'fl'll'!ll.'ln'l.l“ﬂ}: ul'ld- l'l_“ll].l.'l'l.!._'.',i.'!ﬂ, TIEI'I.‘L!.’:'. in
oreanic acticuliure, Benefits of biotechnology  in organmie apriculture, Research
priontization of organic agriculture, Research and development need under organic
agtculture in Bangladesh, Economic management, SWOT analysis, Demand, consume and

.

marketng of orgame toods,

AGRO 002, Integrated Crop Management (Core)
Credit hour: 3

Concept, history, components, requirements and objective of integrated crop management
VO Appreaches of TOM, Agncultural and environmental practices in 1CM, Impornance
and future of 1OM. Etlects of site features, Crop rotation and vanietal choice on achies ng
ICM, Factors llI15['|.|.h.'1'l'.‘i.l'l!._..'r the chiee of CTOp rotation, Environmental i-“'l]"";!.l.."t l.‘lr'l:li."l'l-lﬁll‘a“r-g
rotations, Crop rotation: basics. Soil properties relating agricultural management and
presention of sml .::n'-::iun, Technology used in planned cultivation svstems, Preplant N
fertibizer application, Ilu-s._r.mm N fertilizer application, Integrated plant nuinent
mangement svstem (IPNMS), Economics of 1PM\-

: microcconomics, econemic thresholds,
ophimization, T

Cenelic m.mipu:;:.:::;: l:f II::L E‘;E%::I.I:lil?r}. l:EilitmI: Cultural control, Biological ""’“'1':_1111:
management and weed a'.]h.:lup:qh: ::‘-.I‘..,_.IT[;I:"I,'F“LHI“H o TP, {'Iw“j"c‘ﬂ contrel, 1}‘?:
Ivestack, Crop- weed, Alley m;; “l:- \E Crop ["r-:-n_iuctmn. Interaction between, (T P
Deletenons. beneficial rhiz h:- he pping, Cultivar- soil, Nutrient- water- carbonioves:
countnies, Need for action tl;-.i Tlm' Importance of food quality and safery for devew 08
and principles relating to I'.:.-v ey ltl|ﬂl1'u.‘llls and standard 1o ensure food safety, Phy sjolody
Non-natural agriculiural “t:::w:::al?lid 3"'“1"1‘"'_-15- Natural agricultial waste FTk‘*il':“‘t,":_:
U:.nalr. Fr.-lcnlul pollution risk. “i”“dl. mn.. Agrlfu'ﬁmm] p'[.'l;.'ti.:sh MManagement .:1!, I:.I‘
Fly-tipping, Towq waste ¢olle -|'* llms Waste, Tmplications of farm wastes for fapmers

wwilon angd l.!.l'."ipl.'l'.'i.'.il authorities, StL'r!‘ in FQ;‘IJ povohe?

: An, Benefin - .

e tamm business and lshs:rg:;\ﬂ n-mrd of Management practices, Long-term and -"h“n-u
IMPIoT ¢me ; Tectives iy : od
Prov ement of curreny farm Practices, S JI‘ |:-1-m1 il*u.tl:,n..lw.::i'. and objectives, Fyaluation &

bk ey H Al !l‘l'l"l" M o o AT ailaEAER



AGRO 603, Laboratory snd Figld Teehnigues in Agronomy (Core)
Credit hour: 3

Secd punty, Moisture content, Germination of non-dommant seed, Seed dormancy, Seed
pernion test, Tests for viability and vigor, Light and temperature effect on germination,
Nalunry amd warter stress eflects on germination and seed vigor. Measurement of leaf arca
aned iy matter production, Growth analysis, Leaf development, Canopy structure, Light
mtereeption and radiation use efficiency. Measurement of photosynthesis, Dark respiration,
Stomatal - conductance, Mesophyll  conductance and internal CO; concentration,
Transpiration. Measurement of soil moisture, Soil water potential, Leal water content,
Relanve water content, Water saturation deficit, Leaf water potential and osmotic potential,
Root growth, Measurement of root lengil density, Root porosity and root activity. Crop
tolerance to delicient water, Sub-and supra-optimal temperature and salinity stress,
Measurement of leal” membriane t]:urnmst;lhilily_ Analyses of organic matter, Nitrogen,
Phosphorus, Potassium, Sodium, Calcium, Magnesium, Carbonate and bicarbonate,
Sullate, Boron, Micronutrients, Irrigation water quality, Temperature measurement of soil,
Leal, Canopy, Room,

AGRO 604, Sustainable Agricultural Resource Management (Core)
Credit hour: 3

Definition and concept of Agricultural resources, Historical perspectives of agricultural
resource management, Types of Agricultural Resources, Integrated natural resource
management (INRM) and its implication in crop production, Global goals and resource
capacity. Introduction, Basics and background of sustainability, Sustainability concerns of
agricultural resource, Future of sustainability concept. Principles and strategies of
agroccology  Tor designing, Agricultural Resource Management, Agro-ecological
mechanisms  for improving Agricultural Resource Management, Outcomes of
agroceological approaches; Effects on yiclds, Effects on pesticides uses and vield, Effects
on carbon balances, Effects on farm water use elficiency, Labor markets and migration
patterns, Dhetary and reproductive health to large farms, Small farms, Landless families.
Coneept of community based agricultural resource management, Qualifications, Strategies
and reasons for paying attention to community based agricultural resource management.
Options for agricultural resource management, Strengths and weakness. Community,
Groups, Locality. Background or introduction of Agricultural resources of Bangladesh,
Threats that degraded agricultural resource of Bangladesh, Conservation and sustainable
ecological management of agricultural resources of Bangladesh, Coastal zones, Active flood
plains and char land, Haor area, Picdmont plains (Foot Hill) area, Hillv area, Peat basin.

AGRO 605, Advanced Crop IPhysiology (Core)
Credit hour: 3

Photosynthesis, Solar radistion and irradiance, The photosynthetie apparatus, Carbon
dioxide fixation, The leaf as a photosynthetic organ, Net photosyntheis, Ihli;lrmgf:rnunl
factors affecting photosynthesis, Photosynthate utilization by crops, Interception of solar )
Fdiation, Radiation attenuation through crop canopies. Growth respination, Mainteniee 8

respiration and photorespiration. Dry matter aceumulation at different growth stages, =
e W1



-
== meteorvlogy.

loaeling: anid unloading, Assumilate pilﬁiiiuning+ Source .

imilate ation, Phlocm :
Assimilate tmmslocation, ¢ factors affecting assimil,

¥ : ; S * assimilate, Agronomi
Sink relationship, Remobilization of assimilate, e b v
translocation and partitioning, Properties of water, Soil water availability, Water uptake ang

movement, Osinotic adjbstment, H,m.I.p,.m.;mmn.-;p.lmtf.: uuulmlui.:m.. Lt.q.i:ll'dl.'.rlur.gy h“_lﬂ-ﬁtc,
Agronomic regulations, Nutrient availability, Quantitalive fuqlltl.n.rﬂlull "r' :th"k“- f—hargu
balance, FEneyme activation and nutrient stitus, "ﬂ"m"mm,m' L """“T'I‘lﬂ?}h
Growth dynamics, Growth analyses, Vegetative growth, Stem and root growth, Rog

differentiation, Contributions of seminal and crown Fal, R u;:l,l::.mu;?iy.‘ Root
distribution, Flowering and fruiting and maturation, *“*ET“”“_TI:;' de *l?n L;""E rop
growth, Crop growth regulators, Development factors, Yie unctions, Fopulatjgy

dynamics, Harvest index, Agronomic managements, Physiology of Euf"'l d“"’f]“Fn?cm_
Physiology of seed germination; Metabolism of stored foods, Respiratory quotien,
Germination requirements, Seedling emergence, Scedling grm?.-'lh. Scedling vigor, Fam‘.u“
of crop establishment, Definition and Types of stress, Moisture stress, Fh}'ﬁlﬂlugn;al
adaptation of crop plants to moisture stress, Physiology of saline plants, Adapiiy,
mechanisms of salt tolerance, Growth and physiological adaptations of different crops 1o
salinity, Physiological mechanisms of nitrogen adsorption and assimilation in plants under
stressful conditions, Stress signal transduction, Stress physiology research, T-.:n_lpe:ratur;,
Physiological responses to climate change, Agronomic managements, -

AGRO 606. Climate Change and Crop Production (Core)
Credit hour: 3

Concept of climatic change, General causes of climatic change; green house gasses, high
and low temperature, and high CO; concentration, Climatic change hazards, Climatic
change risk - global and Bangladesh perspective. Scenario of climatic change of the world
over last 100 years, Climatic change scenario in Bangladesh, Projected climatic change in
future. Maximum and minimum rainfall, Acid rain, Increasing te-voaerature, Carbon
sequestration, Salinity and drought over the world and Bangladesh. Incroised temperature,
CO; concentration, Ruinli!i, Drought, Salinity and Green house gases o crop, Weed, pest
and diseases, Impact on fuod secarity, Agricultural lands and cropping sewson. Crop and
climate models and their nossibilities and limitations for HYV rice (Aus, Aman and Boro),
\F!n"'.hcul.,‘M:lim, Pulses, Oil seeds, Fodder, Green manuring crops etc., GCM (genenl
Elfﬂl{'ul.lt!-n m-.:d:flza} ﬁnr climatic change. Current challenge, Muniluring climatic change,
Frudm’t{ng of climatic change and possible losses of climatic change. Climatic change
a{l.-'!!'.l-llu..l:uﬂ. ’]r?,-l:lucuifcrn and extension i.‘_'f _::fEimutil: change hazards, Optimizing agronomic
I[-l:::l:;;u ;i;l'rnﬁt].-l”."dl.“:' change, Prioritics of production rigk coverage in agronomic

; v National adaptation program, Government strategy, Policy, Future plan and ipcC

(Intergovernmental panel on climate ¢ :
S ¢ chanpe . . lobal
initiatives, ge), International convention and g

AGRO 607, Agro-meteorolo
Credit Hour: 3

Introduction to agricultura
climate. Importance of

&Y and Crop Ecology (Elective)

I meteorology: We

. o amd
-1 : ather, climate. ¢ qits of weather 4
climate iy relation ' » componetr

. , g,
@ Crop production, Scope of agriculiy
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Climate mnd wenther of different 2ones of Bunglndesh: Varmbility of climates in
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diflerent repons of Rang lndesh, {
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Crop sdaption and distribution In relution to climate: Adaptive mechanism of plants in
response 10 dillerent elimatic condition, Crop mdaptation 1o mlverse climatic conditions,

Climate and Cropping Systems,

Dinrnal and seasonal varistion in photoperiod and light integral: Concept, causes and
responses 1o seasonal varintions,

Quantitative analysis of crop-weather relationship and crop yield,

-"*T“"‘I""l‘ht"'i'-‘ pollution and plant productivity: Plant responses to atmospheric
pothiions. Crop productivity under polluted stmosphere, Ways to mitigated atmospheric

i fution,
Remote sensing: Concept of remote sensing, Application of remote sensing in determining
climatic variability,
Geagraphical Information System (G15): Concept, Application of GIS in agriculture.
Crop monitoring and foreeasting: Concept of crop modeling, major crop modeling
svstems and their comparative studies. Practicing major crop modeling packages.
Crop Ecology: Concept, Ecology and Ecosystem. Interactions between individuals,
species, communitics and their environments. Circulation of energy and matter in
CCOSYSICms.
Environmental Plunt Ecophysiology: Physiological and ecological principles of plants
and the relation of those prineiples to plant responses to the environment,
AGRO 608. Environment and Sced Quality (Elective)

Credit Hour: 3 - iihs
Relationship between weather and agricullure macro and micro climate and their impacts
on agriculture,
Environmental effect on seed quality in field: Temperature effect on nutrient availability
and grain growth and development; drought and cold effect on seed quality; waler stress on
seed quality; impact of proper water management on seed quality; effect of precipitation on
secd quality; relative humidity and temperature effect on seed quality; sunshine hour, light
imensity, red and infra red light, prolonged durk period and sced quality.
Environmental effect on seed quality in store house: Temperature, relative humudity,
dark and light period, direct sunshine, mustiness effect on seed quality.

AGRO 609, Dryland Farming and Watershed Management (Elective)
Credit Hour: 3

Dryland farming: introduction and definition, e

resources. Dry climates and their classification. Activitie s .

sgriculture, Problems of ¢rop production in dryland agriculture. Existing pattern of Lind £
i ]

* s

Management of land and water, the basic
s of rescarch centres of dryland
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AGRO 610. Precision Agriculture (Elective)

Credit Hour: 3
Introduction: Definition, Basics of Precision Agﬁqulture. lmpacit:-: ;nd :,am,-la_.; of Fl‘ﬂ_tisim
Agriculture, Benefits of adopting Precision ﬁ_tgm:ullurﬂ. Tn:l:: 5 [‘l;: implementation of
precision agriculture, Current status, uncertainties, future trends of Precision Agriculture

Precision Agronomy: Precision Agronomist Vs traditional agronomists, Asrrccts of
precision Agronomy, Equipment, methods, and technology. Basis of precision agriculture:
Information technology, spatial location, basics of GPS, ]r_:ﬁ::nnalmn acquisition,
condition, weed detection, grain yield, grain quality and spraying. The b-::‘n-::ﬁls “fﬁf“iﬁﬂﬂ
agriculture: Benefits from Precised nutrient applications, Precised pesticide applications,
Variable rate irrigation and other uses for precision agriculture, Costs to implement
precision agriculture and economic perspectives on precision agriculture. Environmental
concerns: Introduction, Steps for the environmental focus of precision Agriculture,
Precision agriculture for the environment. Fertilizer and Soil fertility management: Site
specific nutrient management, Fertilizer application, Seil fertility and productivity aspects.
Precision water management: Introduction, Precision irrigation, Irrigation application and
system control, auxiliary system components.

Precision Weed management: Weed distribution, Stability of weed population, Weed
monitoring, site specific herbicide application, site specific weed control. Measurement ard
management of grain quality: Quality factors and their measurement, on-line quality
measurement, nutrition and grain quality, grain quality and crop management. Precision
Agronomy in different crops: Rice, wheat, maize, oilseed crops, pulse crops, fiber crops.

AGRO 611. Biulwhnulugitu] Im i
provement of A i lective)
Credit Hour: 3 gronomic Crops (Elec

Cun_ccpl'f of plamt hi{}l::l.'llnulug}.r, histo
engineenng; scope and imporance in
vitro selection ress chni - '
production luclurﬁ:!ul.urcd'LLI-.nI-:J,uc. somatic embryogenesis; artificial synthetic =
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jon-homeostasis, accumulation of compatible solutes, characterization of salt-tolerant
plants durimg in vitro selection, development of drought tolerant plants. Development of
biotie stress-tolerant plants through in vitro selection: In vitro selection through enhanced
expression of pathogenesis-related (PR) proteins, antifungal peptides and phytotoxins,
characterization of disease resistant plants during in vitro selection. Molecular mapping
and tagging of agronomically important traits, Marker-assisted selection for qualitative and
quantitative traits; QTLs analysis in crop plants, marker assisted selection and molecular
ltr-:-:tliug._ for crop improvement, Transgenic plants and their applications. GMOs and
reluted issues (risk and regulations); nanotechnology and its applications in crop
improvement programmes. Innovations in agricultural biotechnology in response to climate

change.

AGRO 612. Crop Management on Problem (Elective)
Credit Hour: 3

Perspective and problems of crop production in eroded, salt affected, water deficient and
waler-logged soils. Salinization: A global land degradation issue, soil salinization
processes. Environmental consequences of soil salinity- impact on pedosphere, impact on
hydrosphere, impact on biosphere- particularly in plants. Salt stress in crop production;
Background, nutrient uptake under salt stress - Impact on food production. Options for
mitigating salt stress in crop production- sustainable agricultural management in salinized
conditions, genctic mechanisms of increasing of salt tolerance in plants. Site specific
cultural practices, fertilizer and irmgation adjustment, specific cropping patterns and crop
management practices for economic production in problem soils. Soil improvement/

reclamation. Demonstration of problem soils.

AGRO 613. Soil Plant Water Relations (Elective)
Credit Hour: 3

Water potential, water potential gradient, water potential and its components, capillary rise
in xylem, hydrostatic pressure, water activity and osmotic potential, Van't HofT relations,
matric potential, water potential and plant cells, plasmolysis, plant air interface, water flux
and kinctics of volume change, absorption and water flow through plants, the ascent of sap,
the cohesion mechanism, anatomy of pathway. Practical aspects of measuring plant water
status: Pressure chamber, Porometry, Portable water potential meter. Water dynamics in
soil-plant-atmosphere system: Soil water, water absorption by the roots, ascension of water
through the plant-vascular system, leal water and transpiration. Physiological and
biochemical aspects of water in plants: Water deficit and its effects on plant growth,
elements that define water demand, mechanisms of water status regulation- morphological
and anatomical characteristics associated with water control, stomata metabolism,
hormonal and molecular responses in different water conditions, osmatic regulation.

AGRO 614, Risk Management in Agriculture (Elective)
Credit Hour: 3

Concept of risk: Concepts, objectives and impacts. Sources of Rigk in Agnculture:
Production Risk, Price Risk, Casualty Risk, Technological Risk, Uncertainty Caused by the

e,
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and Institutions, Legal Uncertainty, Persong]

[Insinesses,

and Death,
apriculture biodiversity.

s: Financial Stratcgies, Marketing Strateges,
ANICTS, Preventing/reducing the f_fﬂquz:m.:; of
daptation measures), transferring the sk
dents/accidents (e g. disaster managemen)
i of Strategic Risks: Positioning fer

..‘l.l.nl'ill"!i- I.'li' [‘"IIEI l"l.,il_'llﬂl."n. n'_i-;.k “r l'_:“l'l'lHtc varmhilily aﬂd ElimaT:

s J Uneertimty-Sickness and  Dgury
change threatens

| Stratepies for Muanaging {Iprrnﬂum_ll IHIHH

¢ Production Stategics, Insutance. Avoiding d
T impacts, Controllingreducing ::u|1.-'u_:n1uum:t‘fsl '-*".
(¢ g insutance), responding nppruprmlcly to inci

media response). Managemer

and recoverng (e, R . , o
Flexibility, Positioning to Avoid, Positioning 1o Absorb Contingency Planning,

Implementing Flexibility, the Decision and Risk Analysis Model (D&RA), Implementing

Change Incrementally, [ntervention, Control Strategies, Eilﬂk ﬁs§e?3:mnn1,_ and_ E_:m
Choosing Low Risk Activities, Diversifying

Strutegies. Management of production risk: { ; ki ;
Enterprises, Dispersing Production Geographically, Selecting and D:v:rsufy!ﬂg Fm-dur:!.un
g Sales, Forward Contracting, Hedging,

Practices, Maintaining Flexibility, Spreadin : 4
Insuring Against Losses, Maintaining Reserves, Pacing ﬂfl' Investments, Acquinng Assets,
Working Off Farm. Integrated Risk Management Strategics. Managing Climate Risks to
Advance Adaptation to Climate Change: Climate risk management (CRM) in the context of

climate variability, Adaptation to climate variability and extreme events, ﬂP“mlﬂ_“'ﬂn of
farm management practices conditioned by climate, preparation of farmer advice and
communication. Risk Management and Sustainable production: Weather fﬂfcﬂﬂsls and
early warning systems, Scasonal climate forecasts, Addressing gaps in climate information
services. better informed institutional decision support services for climate risk
management- Early waming systems and humanitarian response, Crop monitoring and
yield forecasting, Medium-term waming systems (5-10 years), Agricultural insurance,
Data, tools and methods, strengthening technical and institutional capacities, Increased
diversity of management options and selecting best management options.

extemoes, clinsle

AGRO 501. Advanced Crop Production Technology (Elective)
Credit hour: 3

Crop Production Statistics: World crop production statistics of major crops and their
comparison with Bangladesh. Interpretation of lower crop yields under Bangladesh ¢i-zdition.

Yield and Quality of Crops: Yield determinants, concept of yield improvement,
agronomic means of improving yield and quality of crops.

Advanced Production Technology of Crops: Economic importance, varicties, soil and

::!:'rnulirf requirements, production h:::hnnluugy, resource response and post-harvest
processing of the following crops:

Cereal crops  : Rice, Wheat, Maize. Ka

1 ' ' " ¢, Kaon, Cheena, Sorgh . 2
Fibre erops . Jute, Coton rghum, Bajra, Jowar
Sugar crops : Sugarcane

T P AL pa ot

pubsc crops : Lentil, Chickpea, Grasspea, Mungbean, Blackgram, Cowpea

] | . ; ot ¥ llu"“'h“"- SL'F i . 9 3 i I

i Minor crops  : Kaon, Cheena, Sorghum, Bajra, Jowar
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AGRO 502. Sustainable Agriculture and Orvganic Farming (Flective) |- -
Credit hour: 3 ‘:’

Sustainable agriculture: Concept, importance, evolution of sustainable agricultural |,
svstems of Bangladiesh, t
Facrprs .Hffl."i'.‘llllﬂ sustainability In apgriculture: Nutrient mining, soil erosion, "
d;-la:nnr-'llu'lfl of water resources; changes in soil pH, climate change, pest incidence; \ |
problems of marketing and trading; changes in cropping systems N
Social am] cconomic infra-structure: Socio-cconomic condition of the farming
communities, communication, market and storage facilities, inputs and credits, linkage
mechanism I:r-::l'n_.vcen research, extension and education, information and support services,

land tenure, national policy,

Biodiversity and sustainability of farming systems: Diversity and biodiversity, the role

of biodiversity in farming systems, maintenance of biodiversity through creation of micro-
environments, properties of micro-environments, contribution of micro-environments
towards sustainability of farming systems.

Organic farming in sustainable agriculture: Concept, principles and practices of organic

farming. Components-
Soil management: Increasing rooting depth, replenishing soil organic matter, special soil

management practices.
Crop management: Choice of cultivars, crop diversification, planting time plant
population, application time, rate and placement of fertilizers, herbicides and pesticides.

Farm waste management: Animal waste and crop waste, time of application rate of
application, effect of farm waste on soil and crop.

Domestic and industrial wastes management: Types and characteristics, waste
decomposition in soil and associated problems, management of wastes,

Future trend in organic farming,

AGRO 503. Principles of Seed Technology (Elective)
" Credit hour: 3

Introduction to Seed Technology:
Seed and Civilization; Seed and Agriculture.
Definition of Seed, Seed morphology classification of seeds.
Concept of Seed Technology; Subjects related to Seed Technology.

Components of Seed Technology:

Varietal Development: . '
Definition of a variety, importance of varictal development and variety.

Plant breeding systems (incl. OP + Hybrid + recombinent)
Variety evaluation - DUS, VCU test.
Variety release, registration, Novelty. IPR, IPBR

Sced Multiplication: . e :
Factors influencing seed multiplication, multiplication ratio, e

Technigues of seed multiplication.
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n pollinated and self pollinated crops.

seed production.

L seed mulupheation of ope :
7 | ;ﬁrﬂ 5}!1!!1{‘"&.‘ and 1-':““[":-"““_"’
| Seed Processing and Presen e
Drving _
' Cleamng and grading
d Sced treatment
Seed packaging
Preservation
Quality Assurance:
Seed Quality:
- Concept of seed quality,
seed lot and seed sampling. _
Puritv- cultivar (grow out test, pre-post control) purity and analytica|
purity.
- Moisture content of seed.
- Germination capacity.
- Seed and seedling vigour,
= Dommancy.
- Seed health.
- Seed size.
Pre-harvest to pre-cleaning seed quality control
Seed Legislation:
Seed Centification:
Pre and post marketing quality control,
Seed Marketing:
Marketing Functions.
Seed Sale; quality of Salesmen.
Seed exlension and promotion.

quality class, seed standard and field standarg

AGRO 504. Applied Weed Science (Elective)
Credit hour: 3

3 . _ - :
;a:f:rsﬂml?g_\d:nd an:ulng}. Propagation by means of vegetative propagules and seed.
b e 3;‘ I:;" weed seed production and germination. Bio-diversity of weeds.
I ? i 1 S . r - ! -
Do c¥ of weed-seed and factors affecting it. Soil as g weed seed bank Weed adaptation

in relation to climatic edaphic iy
. and biotic factors, ¢ ; oz
a . Crop-w ‘riere . ility,
eritical penod of weed control and factors affecting it eavees Inteafirmes, Spain

Weed control through

establishing proper Ern;r:ll;:&m:::zndrﬁ:ll'hh of seedbed preparation, planting geomeiry.
fermility 1n managing weeds, + FTOp rotation, hydrology, soil moisture regime and sou
Biological Methods in Weed Management:
Biological-based comrolling of weeds vig itlseu;s

_ History of biological weed control
‘L Lr o cheinionls Interaction of Biohe

nematodes, fungi, bacteria and as wei
F rbicides and Herbicides, Allelopalhy,
E L Ll J 0 s . - I v
Additives. Mode of action of herby .-1fl.auf“"“!~ Herbicide formulation and Adjuvan
== herbicide, Plant, and Environment Qo - Fate of herbicides in soil and plant. Interaction ¢!
ol : nment. Selectivity of Herbigides

5 ¥
T - .

Herbicidul Methods in We



ated Weed Manage i _
I“Tﬂ:r;;“: :.l-ll ﬂ:-llll-lul Iﬂrl'lll {“'4- ."1'"'. nuﬁnllluni mportance and hasic concepls of
I.‘L"l- M. | _11 ¢ .":' “u.f_a in .I"l.\ M. Interaction between Weed and Management Practices.
Ecological, Eco-physiological approaches of Weed Managemen)
I_Iurlm:lﬂf: Hesistance: Magor concept, development of herbicide resistance in weeds.
Il".li.‘tl.'IT “ﬂ-u""g Wi Fealatne o herbicides. Mechanism to develop herbicude resistance,
LTop Teisunice W |h:rh|_».: des, Biotechnology in developing herbicide-resistant erops.
Concems reganding use of herbicide-resistan crops.
“.Wd :“ﬂlltlghbllll.‘ll.? uf1]"|r|ﬂ]ult Crops in Bangladesh: Present status and future strategy of
Weed Management in rice, major field crops jute, wheat, sugarcane, cotton

AGRO 505. Farming System (Elective)
Credit hour: 3

Systems: Concept, properties agroecosystems, systems hierarchy.

Farming Systems: Concept, characteristics, resources, components and enterprises.
Interaction of components of farming systems: Interaction of crop - livestock, crop -
fish, crop - livestock - fish.

Determinants of farming systems: Physical, biological, economic and socio-cultural.
Type of farming systems: Farming svstem in Bangladesh and other countries

Farming Systems Research and Development (FSRD): Introduction, concept,
importance, categories, processes, characteristics and strategies.

Category of FSRD Trials: On-farm, On-station, Component, Technology svstem, Farmer's
Managed and Researcher’s Managed Trials.

Farming Systems Research Methodology: National Methodology, Site selection, Sue
description, Design and testing, Validation tnal, Technology transfer.

Participatory Research: Concept, objectives, and modes of farmer’s participation,
Methods and Techniques of PRA (Participatory Rural Appraisal): Concept and
importance of PRA. Methods of PRA-visualized analysis, intervening, group and team
dynamics, direct observation and review of secondary sources,. Techniques, of PRA-
transects, physical mapping, social mapping, Venn diagram, seasonal calendar, time line,
production flow chart, matrix ranking, preference ranking and SOWT (Strength,

Opportunity, Weakness and Threat)
Cropping systems: Evolution of cropping systems in Bangladesh, its impact on
environment; designing, testing and evaluation on cropping systems.

AGRO 506, Crop Physiology and Stress Agronomy (Elective)
Credit hour: 3

Crop physiology: ‘ ‘
Crop growth and development: Growth curve, growth Filn_iting factors, g:;ntnh‘ s:.:: :::
some major crops, relutions of dry matter u-:cunmlutumlu'lth ““ﬂf:ﬂ““:;.‘ I*“Im::':q "“-”:nml J]
solar radiation, photosynthesis in Cy and €y plants, Si.'l-ll-\.\'.'l.lj..'r-[!!.ll.ll rela |:.m;“ I: .l;f i

time in relation to crop, growth. Agronomic management for optunum g -

i
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bt leaf area, leaf arca index, leal net assimilatigy rate
height, leal att

Growth analysis: plant

: Al rale, Spec !
growth rate, relative prowth rale, | ey
rowih. _ . - ..
and ool g Aationships of development of temperature, phy, s
Rate of deyolupnvetty, . ply, SUess, determinacy and Browth o

jony, assimilate sup

T timie. solar radial e i
i X wion, switching mechamsm,

lopment: Flowering ik

Reproductive deve L .
; ain formation

Inflsrescence formation: HisIogenesis, Br ; _ ‘ |
Yield components, factors imflueneing grain fmfmﬂ'flﬂﬂ i'l"d~ l{f;:'“l ]::.I‘:unti; flulj::qsl OF yiat
with climatic parameters, determinacy, harvest index, f;ugrlml e - Partitionipy .
drv matter, plasticity of vegetative growth, Igruwlh and develop » ETeen area d“"i’-lnnl
senescence, duration of reproductive period, crop nutrition and water Mianagems,,
population density, cropping systems and agronomic management.

Stress Agronomy:

Deep water stress: Concept, crop response 1o deep water stress, characteristics of flood
water, factors affecting survival and morphological change of submerged plants,
management of deep waler stress in crops.

Drought stress: Concept, nature, causes and kinds of drought, effect of drought on crops,
basis of drought tolerance, available technologies to reduce crop losses from drought,

Light stress: Nature and causes of light stress, crop growth, development and yield
mechanisms due to light intensity and photoperiod.

High temperature stress: Concept, high temperature injuries in plants, adaptation features
in plants due to high temperature, agronomic manipulations to mitigate crop losses due w
high temperature.

Cold stress: Concept, types of clod shocks, symptoms of cold temperature injuries in
plants, management of cold stress in crops.

Salinity stress: Concept, kinds of salinity,
salinity management,

Heavy metal stress:
metals,

Occurrence, nature and extent of crop damage,

Concept, plant responses to heavy metals, plants tolerance to heavy

AGRO 509. Irrigation Water Mana

ement (Electi
Credit hour: 3 5 [ lective)

Introduction: History, i
0N History, importance of jrrignt: irrigat
hydrological eyele, source of water for Elmgﬂhﬂn. e e T

i“ﬂ evaporation patten in Bangladesh, P plants, irrigation area in Bangladesh, rainfal
Soil Water Re g ,

classification :.th;::“a::::.lrp :l:-::-ll'::la-:?:\i::mm [’Iml'luﬂ.iﬂs
;:JI:LT::[ in soils, soil water mu:umu.lr::n|:.~ltll|'.l1w-“'-:1r

ater- it

av:filuhilit,f lP“h:'i?::u::I:::;T:;iq:cHulu of water in plants, rranspiration, soil water
estimation u['ﬂvupu’tm:-.:.;pimliu“. ::I:Hi ;ﬂlt}naes, wiiter requirement of plants
o » HTIEANON requirement,

influencing soil water relationshif:

t‘:

e leaf weight, ligght transmission ratig, L&afp Crip,
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Methods of Terigation: Classification of irrigation, surface, subsurface, overhead and dnp
prrigation methods,

tevigation Efficiency and Scheduling: Efficiency of imigation practices, walcr use and
aperation of rrigation system, Time of irrigation, critical stages of water m;:t_i uf_ Crops,
crtieria for seheduling irmigation, frequency and interval of irrigation, depth of irmigation.
Irrigation Water Saving Technologies: Alternate wetting and drying, system of rice
intensiication, Acerobie rice water management,

Irrigation and Fertilizer Use: Synergism of irrigation fertilizer, water and nutrient
availability in soils affecting crop yield, irrigation and fertilizer interaction on crop growth
and vield, quality of crops as influenced by irrigation and nutrient use, water and fertilizer
use ¢fficiency of crops.

Irrigation Water Quality: Excess nutrients, salinity, Toxic elements.

Irrigation Practices in Crops: Cereal crops, pulses, oilseeds, fiber crops, sugar crops,
narcotic crops, beverage crops, tuber crops, green manuring crops and fodder crops.

AGRO 513, Fertilizer Management (Elective)
Credit hour: 3

Fertilizer elements, types of fertilizers, fertilizer use statistics in Bangladesh, fate of applied
fertilizer in crops and soil.

Soil fertility management under intensive and extensive cropping.

Determination of optimum fertilizer dose, factors influencing fertilizer dose, ferulizer
doses in different crops under varying agro-ecological conditions and cropping systems,
Balanced fertilization, laws of fertilizer application, methods of fertilizer applications.

Principles of fertilizer applications, fertilizer use efficiency, fertilizer management in
different crops.

AGRO 514. Post Harvest Technology (Elective)
Credit hour 3

Post harvest technology: Concept, objective and importance. Classification and steps of
post harvest operations.

Fost harvest technology of the following crops:
Grain crops,
= Cereal crops: Rice, wheat, maize, barley sorghum and mullets.
= il seed crops: Rapesced/ mustard, groundnut, sesame, sunflower, sovbean,
Saflower, nizer, cottonsced, flax, coconut, castor ete.
Pulse crops: Lentil, gram, mungbean, black gram, grass pea, pigcon pea,
soybean, field pea, cow pea, bush bean ete.
Physico-chemical properties of grains, sale moisture content of grains and seeds, theory
and methods of grain drying, cleaning, prading, marketing, storing, transportation, :
parboiling, milling. '
li“'“ crops: Jute, cotton, keanl, sunnhemp, mesta, flax (retting, ginning and drying).
5"_“11" crops: Suparcane and sugarbeet-crushing sugar, gurr and syrup manulfacture.
Narcotie erops: Tubacco- curing, handling and marketing.



| Tuber/Root crops:
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. : ne and marketing,
crops: Tea, coffee and cocoa- processing, h-l“‘]]'"gmm B usf
HE"ET“EE p ) P'“t-.“" chﬂt F-I'Itﬂ.l'ﬂ. Eﬂﬁﬁﬂ\?ﬂ ﬂ-"‘-;I }-"ﬂl"S" 5 L h‘
ato, : ; wpea- ha ;
Alfalfa, Lucerne, para, napier Erose i cowp ¥l Silagy

Forage crops:

{
| preparation.
g propors ration of green manure.

| Green manuring crops: Prepa

: o manufacture. : . .
Other erops: Rubber manulil _ ; oer-their curing processing syor:
Spices and condiments: Onion, garlic, turmerie and ging iy

and marketing.
Visit to different post harvest technological plants:

AGRO 516. Agronomic Research (Elective)

Credit hour: 3
Acricultural Rescarch System in Bangladesh: National Agri[:ullur?l Research System
[h?ARS], National and International organizations involved in agronomic research.
Research Planning Methodology: Purpose of conduction research, Research planning,

Scientific research planning and methodology, Identification of researchable pmhlem_s.,
Prioritization of agronomic problems and their possible solution through agronomic

research, Data collection for different crops.

Experimental design: Types of experiments. Experimental desigs, Experimental designs
appropriate for agronomic experimentation, their merits and demerits.

Statistical Analysis of Experimental data: Statistical packages for data analysis. Analysis
of variance, Comparison of treatment means. Regression and correlation analysis.

Thesis/ Scientific paper writing: Structure and procedure of data interpretation. How to
write up a scientific paper and thesis.

Presentation of Research Findings: Slide preparation. Points to be considered for
effective presentation,

. 1_;_.:1::‘_
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DEPARTMENT OF ENTOMOLOGY

l.’wru-t and Curricula for M5, is Eatemainr

_Course Code _ CowrnTgle T T Colia Newc
Compubwory ( P—— A
ENTO 5] Frives Taremers : :
!:"'l “J '5"131 ‘ Iyt :'..:}'jl.u"_-E; : & §
l“"ﬁ-“”J B e Phoensory 7 3
ENTOSUA . B sl Crmees 5
F"‘T” 5“" i: “..,JJ‘ ,;_,'_.:;_,-z. o E
CENTO S5 I:"t;frs‘ P urppemeny E
Elective Courves 2
ENTO S Insec -;.“'-1 - 3
F"-""J iy Formewen: F""Fr J:.- 3
ENTO S5 Hew Plar Fevvance 3
F..‘=".' 50 Modal Emomrdory 3
ENTOED  Periade Meape 3
AJL TS .I'H!"..l‘l*":""" Erteamenogs 3
_ o _* *5#‘.&,:':_* ol = ok 3
ENTO 514 Ezomemic Evvmnnogs-i 3
ENTI ’-JJ'J Reveerch Medudology el Dema Amalvess 3
PLPA 511 Plam vidoz 3
AGCH 555 Cherrzstry of Pestcades > -
OF Relzed Counes Soo ofer Desarrmyeny
Research Semester
ENTO) 59k Semunar 1
ENTO 555 Researck work for Thesss »
Tetad Cr. Hr. T
January-June Semester
(Electise courses may be changed im differeat semmestery)
E_"m i Course Tile ; {_- .
_ENTO 5] 7 lnsect Taxonoon
_I:_.-"I'_TEJ_E{J;__ h:m[unmn ) :‘
_ENTO 503 _ It ?'h-,minp -
TENTO 05 Insecticade Toncodon -

. ENTOS12 | Industal Emomology
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ENTO 501, Inseet Taxonomy [[‘umpulum'j']

Credit hour:
on "I' pseid Lesr s, iil 'llﬂ-l]”ll‘lll‘lp' il "r.lr'!'“”lnﬂil.

principles and methods of soological clussilication, puiles of aoologcal notmen g,
major features of taxonontic publications; Classificution and - phylogeny of ans,

E I 5 ¥ i L] & [ d
Important genera and [/ or species of mujor onders; € allechion il jrrese (RTH T T N TTEP e T

ldentification of innmature sEECs ol msects,

History, zoogeography andd evoluti

ENTO 502. Insect Ecology (Compulsory)

Credit hour: 3
Ecology-History, development and classification: population ceolopy: ecological sysienn
community diversity and distribution; Inseets and ity envirommen, ecological genctics,
population estimalion: pest surveillance, and memitonne and torecasting: mteraction and
stability; analysis of ecological data amdd; ecological management ol the crop pest
environment to reduce the inseet pest population,

ENTO 503, Inscet Physiology (Compulsory)
Credit hour: 3

Embryonic development in insects; integument and moulting; Physiology of digestive,
respiratory, circulatory, excretory and nervous system; reproduction; growth and
m:mumhusjs; sex determination in inseets: locomotion i insects: msect nuu:mm-. pvet
b-::haulmr:.ul_lducruh: organs and hormone; exocrine plands, pheromones and  defensive
secretion in insects.

ENTO 504, Biological Control (Compulsory}
Credit hour: 3 '

Hista i iy s ‘ "

l:lltmir:a!:;“ﬂlsz;;:il:t-.llatn:;,sil“.l: l"f-lilnp.wut contral; fostering pest through pusus

control and d“‘-’*ilkllrlll.: lL'I:- I_“"'r' natural Fllﬂlulu:.v.; advantages amld constramts ol brologi

importation and of 'Iﬂ '""L.”* of 't“l“l'-_’b{“-lill coniral apents; Foregn eaplorativt
taral enemies: maximizing biological control through ananentat?
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Courses and Curricula for Ph. D. in Entomology

Course Code Course Title o ”'—'_“E
1. Major Courscs —
la. Core A —_— ]
_E:'{Tﬂ 60l Advanced Insect Ecology 2 = |
ENTO 602 Environmental Contamination of Pesticides 3 .
ENTO 603 Insect Biosystematics ]
ENTO 604 Advances in Insecticide Toxicology 3
ENTO 605 | Plant Resistance in Pest Management 3 |
ENTO 606 | Urban Entomology 3
1b. Elective 6
ENTO 607 | Insect Plant Interactions B
ENTO 608 | Beekeeping Technology 3
ENTO 609 Immature Insect Taxonomy 3
ENTO 610 Insect Behavior 3
ENTO 611 Insect Chemical Ecology 3
ENTO 612 Insect Nutrition 3
ENTO 613 Insect Pathology 3
ENTO 614 Insects in Rela:tiun to Plant Diseases 3
ENTO 615 Medical and Veterinary Entomology 3
ENTO 616 Principles and Methods of Insecticides Residue 3
Analysis
ENTO 617 Stored Products Pests and Their Management 3
ENTO 618 Special Studies in Entomology 3
ENTO 620 Advanced Research Methodology 3 B
ENTO 504 Biological Control 3
ENTO 506 Integrated Pest Management 5 |
2. Minor Courses 6 _:
Minor Courses offered form other Departments will be selected by the
advisory committee as per student's requirement. =
3. Seminar Courses :
ENTO 698A | Seminar-1 |
ENTO 698B | Seminar-2 T -
4. Research i
ENTO 699 Research work for Thesis _1[1:
Total Cr. Hr.| 62
o,



ENTO 601 Advanced Insect Ecology (Core)

Credit hour 3 { _' '

Ecolopy of mdividual insect; response of ahiotic eonditions, resource acquisition, resource
allocation. Population ccology, population system; population dynamics; li;'c tables
survivorship curves; population regulation; populiation growth, factors affecting PII[IU!H-lii!;I
repulation, Behavioural ceology- displacement, sexual behaviour, defense, communication,
sexual communication with pheromones and use of insect pheromones in plant protection,
Environment, habitats and niche, trophic level, energy transfer, nutrient cycling,
Community ccology; species interactions, communily structure, community dynamics.
Ecosystem level; ecosystem structure & function, succession, herbivory, pollination,
decomposition, insects as regulators of ecosystem processes. Biogeography, co-evolution,
conservation- principles and practices.

o T

ENTO 602, Environmental Contamination of Pesticides (Core)
Credit hour: 3

Extent and use of pesticides; world and Bangladesh situation. Dynamics of pesticides in the
environment; atmosphere, hydrosphere, lithosphere, biosphere. Pesticide residues in food,
air, soil and water. Movement of pesticides; models for predicting the behaviour of
pesticides in the environment. Environmental alterations of insecticide residues;
characteristics, Degradation of pesticides by various agents, microorganisms, sunlight,
plants and animals. Pesticide hazards, misconceptions, Hazards of pesticides to human,
accidental poisoning and occupational exposure; domestic animals; acute and chronic
toxicities of important insecticides. Effects of pesticides on wild life - bio transfer,
bivaccumulation in terrestrial and aguatic environment through food chain, factors
affecting bioaccumulation. Histophathological and biochemical effects of pesticides;
carcinogenicity, teratogenicity, mutagenicity, effects on reproduction.

ENTO 603. Insect Biosystematics (Core)
Credit hour: 3

Concept and history of systematic entomology; principles and application of zuu'hl:rgical
nomenclature; phylogeny, geological time table represented by fossil records, Theones on
the origin of insects. Species concept and speciation. Taxonomic collections andlcura'fmn
and importance in biosystematics. Taxonomic characters, procedures of classification,
mutations, concept and causes of diversity. Taxonomy and statistics; numcr!c:al taxonomy.
Moleeular systematic and current trends in insect classification. Taxonomic publications
and preparation of publications. Studies on important orders and super _fnmﬂ:ta-
Identification keys, use of keys in classification and‘prﬂpﬂl‘ﬂﬂ_ﬂﬂ of ﬁ'ﬂﬂf‘“*"":‘i k:f_s
procedures in description of a species, Taxonomic drawings-drawing of insccts and their
pans-preparation of illustrations.

ENTO 604. Advances in Insccticide Toxicology (Core)
Credit hour: 3

Introduction, development and types :
and genetic. Metabolism of insecticides. Detoxifica
reactions such as oxidation, hydrolysis, reduction an

of resistance. Mechanism of resistance- biochemical
tion mechanism in INsects; phase 1

™

- il

d dehydrochlorination ete.; phase 1=

—_—
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' ' ' s pathwi mduction of detoxification enzymes
- h as conjupation, multiple pathways, 1 e : ¢
reaction such as conjug ' I on Pesticide Residues, Codex
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Management of resistance, Genotoxicity. .”.I' Tl S
Alimentarious Commission, aceeptable daly intake (A1), maximuimn residuc limit (MRL),

Pesticide residues and relevant directions for management i developing countries,

Application technigues in respect of safe use and handling of pesticides.

ENTO 605, Plant Resistance in Pest Management (Core)

Credit hour: 3
Desirahle features of plant resistance, Physical and chemical environment of crop Iphﬂ'-‘l-
Morphological basis of resistance-  colour, shape, contact factors, r“'-'“‘,"‘“““.“““-
pubescense, deposition in epidermal wall, surface waxcs, cell wall thickening, tissue
mical basis of resistance. Role of secondary plant

proliferation. Anatomical adaptations che | . _ :
substances in Host Plant Resistance (HPR). Ecological resistance, environmental impact of

resistance in agroecosystem. Factors influencing expression of resistance, genetics of
resistance. Achievements and utilization of resistant crop vanchies in nce, cotton,
sugarcane and other crops. Integration of plant resistance with other mc:thuds. of pest
control. National and international network programs. Genetic engineering and
development of transgenic plants -wide hybridization. Transgenic plants with pest
resistance trypsin inhibitor gene and other protease inhibitor genes. Genetic manipulation

of secondary plant substances.

ENTO 606. Urban Entomology (Core)

Credit hour: 3
Introduction, urban ecosystem, understanding of the theory and practice of major urban
insect pests and other arthropods, the factors that contribute to their pest status. The
biology, behavior, ecology, identification and management of urban pests; cockroaches,
ants, bees, wasps, mosquitoes, termites, bedbugs, flies, lice, fleas, booklice, silver fish,

beetles, moths and others.

ENTO 607. Insect Plant Interactions (Elective)
Credit hour: 3

Co-evolution between host plants and insects. Plant herbivore interactions. Receptor
systems, sensory perception in phytophagous insects. Dynamics of insect plant interactions
in '_iclectcd crop plants viz., rice, cotton, sugarcane, pulses. Insects and chemical
environment of pllants. Secondary and tertiary compounds, their effects on orientation.
r';td:”g' ’Epmdm'““; growth and development of herbivorous insects. Role of enzymes in
Ea:;; | systems, d::lumﬁcalmn of !:ll!ant Fhemi::als. Inter- and intraspecific con:patition of

erbivores on ELIE::FL‘-IEi crops. Tntrophic interactions among plants herbivores snd thell
natural enemies, their implications in pest management B Pl er

ENTO 608, Beekeeping Technology (Elective)
Credit hour: 3

Management and lion |
L instrufnenlal inscm!:;l?;:uglfl .m-hunuy tu.:u keeping. Techniques of queen rearing and
- selection and improvement of honeybee races, Diagnosis 3!
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control technigues of honeybee discases and pests, Technology and manufacture, medical ~ *

agm:uilurb- /

ENTO 609. Immature Insect Taxonomy (Elective)
Credit hour: 3

importance, chemical analysis of honeybee products. Potential effects of beckeeping on \ i
'
¢
¢
\

L

Principles and l_h::urits. of taxonomy. Terminology and morphology of immature insects. .’
Using taxonomic keys ﬁ!:r identification of agriculture insects to the order and family
levels. Collection, preserving and rearing of immature insects.

ENTO 610, Insect Behavior (Elective)
Credit hour: 3

Introduction, types of behaviour. Sensory receptors (mechanoreception, hygroreception,
thermo-reception, photoreception). Nervous system and behaviour; hormones and
behaviour, Displacement; causes of migration, classes ol migration, adaptive nature of
migration, orientation, navigation and homing. Communication; bio-luminescence
chemical, acoustic, communication, visual, lactile communications. Sexual behaviour and
reproduction, host selection and feeding behaviour, Defense; behavioral, structural,
coloration defenses; Population behaviour and social behaviour. Collection of diurnal and
nocturnal insects; Laboratory studies of various organs; sensillae. Rearing of social and
solitary insects, Insect responses to audio-visuai siimuli.

ENTO 611, Insect Chemical Ecology (Elective)
Credit hour: 3

Glandular Secretions in insect communications; Pheromones, Allomones, Kiromones, etc..
Source of secretion, function, and chemical nature. Neuro-physiological basis of glandular
secretions. Mechanisms of releasing, receiving, and dispersal. Other methods of
communications in insects. Utilization of insect glandular secretions in IPM programs.

Methods of chemical analysis for insect glandular secretions.

ENTO 612. Insect Nutrition (Elective)

Credit hour: 3
Introduction; dietary requirements of insect. Micro and macro nutrients willh their ry!c in
insects diet. Artificial diets for insects and their quality control. Micro-organisms and ms_m:ll
nutrition, Co-cfficient of digestion, metabolism and growth; nutrition and host !;lm:i_l'lﬂill:f;‘
phago-stimulation, Preparation of synthetic diets for different grn::_ups_c-f insects. Ru;fm:. nf
insects on synthetic, semi-synthetic and natural diets. Determination of co-efficient ©
ulilization,

ENTO 613. Insect Pathology (Elective)
Credit hour: 3

Introduction: history, definitions, scope and techmigu
and types of insect pathogens; diagnostics and symp

es in insect pathology; l:l:iusailiu:;ltiq.!nIIll 4\
toms caused by insect p.illhlrpl.:l'_t::---..r__r:..
E
e — |1}
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viruses and nematodes; transmission, host ranpe,

funyin, A
ol pathopens, resistance and immunity inoinsects againsy

pathogens; types of mjuries and methods of |r|l':.:|.:li1:!| by !mlhug.lr,un; ,“:. |:|vf.c}ll_-tlt'.;| ]'I}alhugcni;;
discases and their diagnosis; exiia-cellular anil I?IF[:II.H.:"Iﬂ.rlT"IIIII:.-H'r 1; -.Ill.‘ .J'” L;_Irllrhi I1I'm:t:15,
factors aflecting epizontalogy [ enzootology of inscel 1I|.¢:Li.!s~uli Hn.: | ILE .l: :HLL Mass
production of insect pathogens; bivassay and I‘n:!ul evaluation; rlnrtm r:h-l han lmfu;n:,r and
safetv of insect p.‘ll'l'luguns'. conmerciil |1:|'l,ll||.l{:I|l!I_'l Lll'lllillrll”l'l:.l f-lrl.;" .'{::I ﬂ[;][_}.l.ﬁdtlﬂrl and
precautions; control of microbial discases of Uﬁ‘ffu' INSCets; _F”h'l’!“"ra"f ”E ccliveness of
cntomopathogens in the management of key inscct pests; role ol pathogens in [pPMy.

; oA 3 i . ECNs.
discases of beneficial insects; molecular biology of insect pathog

profoso, bactena, ncketisiae,
persistence and vimlence ol mse

ENTO 614. Insccts in Relation to Plant Diseases (Elective)

Credit hour: 3
Introduction, identification, biology and control of insect and mite veclors, Mmﬂfe of
transmission of plant pathogens by insects and mites vectors. Study of causal organisms,

etiology, symptoms of important fungal, bacterial and viral :_:Iiseascs ,::f crop plants
transmitted by insects and mites. Management of fungal, bacterial and viral diseases of

crop plants transmitted by insects and mites vectors.

ENTO 615. Medical and Veterinary Entomology (Elective)

Credit hour: 3 Ut
Introduction; epidemiology; idcntiﬁcaiiﬁ_ﬁ;ﬂﬁiulng}r and control of insects and other
arthropods of medical and veterinary importance; insect and some other arthropod
transmitied diseases, theiwr symptoms and diagnosis; 'venoms, defense secretions and
allergens. Collection, identification and control of different arthropod pests; cockroaches,
lice, mosquitoes, flies, fleas, mites and others in relation to diseases of man and domestic

ammals.

ENTO 616. Principles and Methods of Insecticides Residue Analysis (Elective)
Credit hour: 3

Importance -::f‘r-:sidua an_ulysis, Historical development, Residues in APTO-eCosystem.
Methods of rcs!du:_: .ar!:lh"sls. basic principles, sampling techniques. Extraction procedures,
clean up b}j lll.!l.lld-!lqui{], breaking emulsions, solid, liquid, sweep co., distillation,
?‘-U!Fhf&!lc acid digestion, Final n.'Iq:lr.:I'J.'nin:IIi:1::'1-]:1-:»1-;.55;1:.,l-1 spectrophotometric, TLC, enzyme
Irlillhllt[lln. EFL_C. HP}.C. Multi residue methodology. Legal aspects ::,[' n::;i.dun‘; in
;:::iimilsiHI:EII::]‘:r‘u?;::':.tda’h’iht}mur}r practices, Estimation of active ingredient content in
products; :;luruF;L' fr:linsL s-in?.“.‘mmmws-‘ I.ﬂ}me supervised trial; sampling of di’tT'aHIl-'.ﬂI
Extraction of inm:ﬁtiuidl.:sw-?"ll-“ifjus‘ fruits, milk, egg, fish, meat, processed food, water, 3i6
bguid- liquid pan ﬂilmi:-l 'il"]'.‘j" groups from different matrices, Clean up of ﬂ-“-“-'f‘-'”i
determination; bioassey !?Lcu |~i :u._;l::ll"}ll cleanup; :r:ulplmriu acid digestion; Fm::l
interpretation’ of gy, g I| n!t :mluuu_-t]’}"} GLC, HPLC, GCMS; M;!"f'ml
transformations of rusmu'.d ‘ il o curve  with confidence intervals, Differe?
¢ duta, modified transformation, Visit to toxicology laboratory.

™
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ENTO 617, Stored Products Pests and Their Management (Elective)

Credit hour: 3
Introduction; ldentification, hielogy and control of different stored pnulm:l,:.- pests. Storage
principles, tvpes of storages; Factors affecting grain and other products in storages; stored
product losses and their prevention. Visits to the godowns and demonstration of sampling
methods and estimation of losses; collection, dentification and control of different stored

products pests.

ENTO 618. Special Studies in Entomology (Elective)
Credit hour: 3
Selected entomological study for an individual student related to his area of specialization

under the direction of the advisor.

ENTO 620. Advanced Research Methodology (Elective)
Credit hour: 3

Statistical concepts and components of Entomological research. Purposes of conduction of
research, planning of research and identification of researchable problems. Qualities and
classification of research. Steps in experimental research, Sampling techmiques-Simple
Random Sampling, Stratified Random Sampling, Systemic Sampling, and Cluster
Sampling. Basic principles of experimznial design, layout and randomization of
expertments, types of experimental desien-Completely randomized design (CRD),
Randomized completely block design (RCEZ0) and Latin square design (LSD). Missing
plot techniques. Factorial expesiments, Split plot design and Strip-plot design, Data
transformation. Correlation and regression analysis, analysis of covanance. Survey
methodology. Methods of data collection, caleulation and processing. Statistical computer
packages for analysis of experimental data and interpretation of research results. Graphical
representation of experimental data. Instructions in ThesisDissertation/ scientific paper

writing.

ENTO 504. Biological Control (Elective)
Credit hour: 3

Concept, history, principles and present status of biological control. Fostering pest through
misuse of chemicals. Important groups of predators, parasitoids and pathogens; desirable
characters of biological control agents; advantages aud constraints of biological control.
Biological control ecology, host seeking behavior of predatory and parasitic group of
insects, Principles of classical biological control-foreign exploration and importation of
natural enemies; maximizing biological control through augmentation and conservation of
natural enemies. Mass cullure and periodic release of bwlogical control agents-mass
production technigues of quality bio-control agemts and cconomics. Microbial control of
Insects- role of insect pathogenic bactena, VIruses, nematodes, fungi, protozoa ele.
Biological control of weeds using insects. Methods of natural enemy colonization, recovery
and evaluation of performance of natural enemies. Biological control of important crop

pesis and weeds.

bt
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« Pest Aanagement (Flective)

; . "N olopical basis of pest m; 8 an
pundelmes of nteprated Pest manageii nt (1M Teolog " IF II _ 'f pest Managemen,. ”d
coonomies of past n'|-.'|t'|'.|r_u'l':1-.‘l1-h the l|ll.‘l|l|lli1.1'l'lrc hasis © L,‘-. managemoent “'““thgia =
easures, analysis and modehng m pest management, Pest control tacyes eule nd

*
. ; Caile Al
ochamical. Mologieal, penetie and legal control. Tost plant resistance, use of “‘Tril.
¥ N I."r_
chenneals and insecticudes hiotechnology

and integrated pest management. Trainp,
: . ) ‘B neas,
for 1P\, role “_l' exlension EI'I'U'"'"-“"E}F imn IF."’-;. rln.-sr-'nt slatus HI‘IL! ].'!l‘f.'lﬁpl:t;'t?. ﬂf ”'ITEE'!T ‘:
: sadlps
pest management im Rangladesh. .

Pest and pest management Thstory
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i Conrses and Cnrris 5
W 1 | et ‘ 1 CComese Thtle | Credit Moy |
/\ '! | Conrse Uoide '
1. Muajor Uourses |
. la, Uorel . {
27 larvment | Cwp Pl bvluton 2]
S/ [Grenen  [CropGenelic Rosowees . I
CGETR a4 | Advanced Crop l[‘i"l'_'!ﬂ — o .
CGEPR o4 [ Stross ]h;ﬂlil_lﬂ — — ,
GEPBo0S | Plant Botechnology —
1 ;li' P m'l_p_ Liene Hr;_':ul-.lli*.'rtl i —._]____‘
| ih, Flevtive: | —._q_.__:
CGEPB 01 Genetics and Embryvology . ,,3
._u IL'JE'F.- 303 Biometrcal and Population Genetics - 5.
GEPB 54 Advanced Cytogenetics 3|
GEPB 505 Molecular Genelics 3
GEPB 506 Breeding for Field Crops 3
GEPB 507 Advanced Heterosis Breeding 3
GEPB 508 Experimental Design and Data Analysis 3
GEPB 512 Breeding for Horticultural Crops 3
 GEPB 515 Plant Tissue Culture 3
GEPB 518 Genomics and Bioinformatics 3
2. Minor Courses b
Minor courses offered form other Departments will be selected by the
advisory committee as per student's requirement.
3. Seminar Courses 2 a
GEPH 698A Seminar-1 1
GLEPH 698H Seminar-2 ]
li- Research gl
| GLPH 699 Research work for Thesis T_—
Total Cr.Mr.| 62




GEPB 601. Crop Plant Evolution (Core)
Credit hour: 3

C.:;_lil F‘I“m:_“;" -l COneEpt, scope, importance and histo

athening of food, O e s '

E-mctir.: -.:ghangux W m.l l|H.tII ; " agri ulture - Why, when and where, Crop domestication and

S il S i n_“t :;L 1.I1H n*f;t.hun to crops. Centers of origin and diversity. Evolution

: « Wheat, mave, polato, Brassiea ivio RS ik

crops, evolving pl: , i e JOF dissemination pathways of

ﬂ._,!;,_“i““ : g pI:-.nI:s under domestication, Contermporary methods in the .:I:F|Lt]_*:.-' ”!5"“”'
» Plant science and archacolopy, Relevanee of vrop evalution to plamt breedin ’

Aie i [, E

ry of crop evolution, Hunting and

GEPB 602. Crop Genetic Resources (Core)
Credit hour: 3

iﬂ”‘;i‘?:;i::;““- ]ﬂ?ﬂﬂﬂﬂﬂﬂ, scope. Classification of genetic resources, Land races
b e s \EI la.-nd weedy fmjm of genetic resources and their importance.
ottt collection, conservation, Characterization of genetic resources-
morphological, biochemical, cytological and molecular finger printing of germplasm and
iIts importance. Evaluaticn and utilization of genetic resources, Documentation of
germplasm, Participatory approaches in genetic resource management, on farm
management of genetic diversity, national and international genetic resources centre and
}nsmuta:. Plant genetic resources policies-convention of biological diversity (CBD),
international treaty on plant genetic resources for food and agriculture, Introduction to IPR,
plant breeders rights, farmers rights and patents, Plant material exchange and quarantine.

GEPB 603. Advanced Crop Breeding (Core)
Credit hour: 3

Concept of variety and cultivars of crops- genetic makeup and their features. Application of
biometrical techniques in crop breeding. Breeding for physiological traits, Plant ideotype
breeding, Distant hybridization and chromosome manipulation, Breeding for Biotic and
Abiotic stress, Breeding for quality, Breeding for adaptation, Breeding for multiple
cropping, Apomixis and its use in plant breeding, Maximizing genetic improvement.
Marker aided breeding. Tissue culture and crop improvement, Application of genetic
engineering in Plant Breeding, Intellectual Property Rights, Participatory breeding.

GEPB 604, Stress Breeding (Core)
Credit hour: 3

Plant responses 1o abiotic and biotic stresses. Reduction of crop yicld. Resistance
mechanism to tolerate stress. Change in gene expression patlems i response o siress.
Stress factors. Physiological, Biochemical and Genetic mechanisms for stress tolerance.
Breeding for abiotic stress tolerance - High temperature stress, drought stress, salt stress,
cold stress, flooding stress and oxidative stress, Breeding for biotic stress tolerance -

Disease resistance and Pest resistance.

F e
|
|
f #
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ll‘l"l"li 605, Plant Rintechnology (Core)

Credit hour: 3 Je of tssue culture in crop improvement, somaclong)
iotechnology- concept & M”-Fm.ul;:'::r hybridization, embryo Tescue, protoplast culyy,
and gametoclonal variation, M'r"} wenetic engineering, plant !r;1l!sftrlrn:;|t|:rn. transfer o
e Tt Xprression of eloned genes in foreipn cells, Progress n

weular biology and genctic l:lil;'ll'““'.""g _uf Hpu.{"fm "}“';:’:','hﬁ:ﬂ, :n;;lnf: F.hm,-;_
um!u-l_l ar i ._Lf W penelic engineering n Agrmultlur:.. 1 :.-..: 4 Benetically
o 4I]‘!*]l}-1l!:[1l l1f :rbq:wrluiug superior genotypes. 1 ranspenic plants and transgenic
engincered variabihity " eenic cron. Marker assisted selection .i’ruhlmns ﬂn.d PrOspective
crop, present skitus of ll'JI.IthL'[IIIL crup. handling and releasing transgenic crop,
of genetic engineering. Regulations related to har g . :

haploid production. .
cloned genes- delivery system ang ¢

GEPB 606. Gene Regulation (Core)
Credit hour: 3

Control of gene expression in prokaryotes. Operon. Ncgﬂ'-li""“ ﬂ“ml:ﬂ!'"ﬂﬂ operon, polar
mulations, constilutive mutations. Positive control-Catabolite n:plrv:hsmn of lac nper.un_
Control of gene expression in eukaryotes. Transcription fﬂ{.‘.mrﬁl. Cis and trans-cqntml?mg
elements. Plant genome & Agrobacterium. Mendel to Mcﬂlmmuklf Mutant lsaialrun_
Genetics vs. Epigenetics. Epigentic gene regulation-DNA and histone mcih;rrlatmn,
Chromatin remodeling & transcription, Post-transcriptional gene silencing, Transcriptional
gene silencing & activation. Plant hormone-mediated gene regulation. Gene regulation in
the shoot apical meristem. Translational regulation, post translational modification. Protein
sorting and tagging. Gene imprinting and seed development. Cell Signaling and
transduction. Cell-to-cell communication. DNA microarray analysis,

GEPB 501. Genetics and Embryology (Elective)
Credit hour: 3

Critical review of Mendelism. Gene EXpression, penetrance and expressivity, phenocopies
and ptuan{rpl-lsm, Xenia and metaxenia. Multiple alleles; inheritance of multiple alleles, self
meompatibility. Extranuclear inheritance; mitocondrial and chloroplast genomes, male
m,r.:]l;.w-and s use in plant breeding. Moleculur basis of mutation, mutagens and its action
;1::; u;u;n:l at m"IEFU]“.r ]u?u]. Apomixis and its genetic basis, Fine structure of DNA and
HI';d [ml:“m:?ar rL'I'lIn:uhm? Il'! Frﬂkﬂr}tﬂtﬂﬁ and eukaryotes, Protein synthesis; transcription
Essignmﬁm H:E* ull' ~Lh.:l"u::{n‘.: informatjon, Genetic code: basis of cryptoanalysis, codon
regition a't I';“:izl;il;:'imhcls nllj' genctic code, anticodon and wobble hypothesis. Gene
onal and translati e 2 3 : ;i

Gametophytic g - ranslation level, gene silencing,

o eneralion of gneiocns . . .
fertilization ang I'unmnliunf :F l,.thl‘-*&!lmn, 0 Slopment of male and female g.‘ltﬂ;t‘-i;

=l r " : -

ahnulm'uulnn:ﬁ and degeneratjon: uitI,T' 2RaC and embryo; factors affecting eft F'.'m
relation 1o de + Problem associated with interspecfic hybridization

velopment ang v ;
' B 1%1 - hisis
uft}’lulu,l,!.}' and impl; cation, ¥5 o circumyeny them:; apomixis and polyembryony bas

-~
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GEPB 503. Biometrical and Population Genetics (Elective)
Credit hour: 3

Gene in populations- frequency of pene and genotypes, genetic similarity and genetic
distance. Polyvmorphism.

Quantitative genetic analysis and biometrical approach, Additive and dominance effect of
gene- components of means, components of variation, testing the additive-dominance
model, scaling test. Non-allelic interaction and genetic analysis- biometrical basis of
heterosis. Multivaniate analysis of genctic divergence. Heritability, co-hentability and
expected genetic advance- maximizing genctic advance for a polygemic character. Analysis
of G E interaction and stability parameters, Analysis of gene mteraction and variance
components; Top cross, polycross design and Line Tester analysis, Diallel analysis and
combining ability-Hayman and Griffing's approaches. North Carolina designs of Biparental
mating. Correlated response and selection index.

GEPB 504. Advanced Cytogenetics (Elective)
Credit hour: 3

Concept, scope, and application of Cytogenetics in crop improvement, Structural variation
in chromosomes - and their genetic consequences, Numerical variation in chromosome and
their genetic mnscquénces Permanent inversion in chromosome and translocation
heterozygosity, their ml-: in speciation. Haploid - its production, behaviour and use in plant
hreedlng Polvploids- autoplyploids and allopllyploids, cytugenehc: behaviour and their role
in crop improvement. Evolution of major crops like rice, wheat, brassica, maize, cotton
suparcane. Cytogenetic behaviour and use of aneuploids in crop improvement, Alien gene
transfer through chromosome manipulation. Cytogenetical basis of self-incompatibility and
male sterility with their application in plant breeding.

GEPB 505. Molecular Genetics (Elective)
Credit hour: 3

Introduction, Fine structure of gene. Gene function- transcription and post transcriptional
modification, translation and post translational modification. Restriction endonuclease,
restriction mapping, molecular markers and their use. cDNA and genomic library. Method
of genetic analysis. Gene cloning- conventional and modern method of gene identification
and isolation, gene insertion into vectors, selection of transformants, use of markers, DNA
sequencing and gene synthesis, DNA probe, southern, northern and western blot. Genetic
interactions between nucleus, chloroplast and mitochondria; transport of unclearly encoded

products into organclles. Transposable elements their characteristics and use.

GEPB 506. Breeding for Ficlds Crops (Elective)

Credit hour: 3
Introduction, Importance, history and evolutionary aspects of field crop breeding. Methods
in plant breeding. Breeding of rice, wheat, maize, jute, sugarcane, potato, oil crops and
pulses, Present status of varietal improvement of field crops in Bangladesh,

@
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Courses and Curricula for Ph.D. Degree in Horticulture

=

}
_Course Code | Course Title Credit Hour }
' 1. Major Flllirius =
' la. Core o 18 'L
HORT 601 Advanced Flonculre and Landscaping 3 \
HORT 002 Biodiversity and Conservation of Fruit Crops 3
HORT o003 Modem Technology in Vegetable Crops 3
HORT 604 Advanced Physiology of Horticultural Crops 3
HORT o053 Advanced Plant Molecular Biology 3
HORT 606 Stress Management in Horticultural Crops 3
1b. Elective 6
| HORT 607 ' Environmental Horticulture 3
'HORT 608 | Advances in Spices and Plantation Crop 3
HORT 303 | Seed Technology of Horticultural Crops 3
- HORT 206 Research Methodology 3
. HORT 508 | Biotechnology in Horticulture 3
HORT 509 | Medicinal Plants 3
HORT 512 | Postharvest Technology of Horticultural Crops 3
| HORT 513 | Growth Regulators in Horticulture 3
 HORT 514 | Hydroponics and Organic Farming 3
' 2. Minor Courses 6
- Minors courses will be selected as per requirement of the student and
sune:uuns given by the advisory committee
3. Seminar :
HORT 698 A | Seminar-1 !
' HORT 698B Seminar-2 1
' 4. Research
HORT 699 Research work for Thesis 30
I Total Cr. hr. 62

o 147
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HORT 601. Advanced Floriculture and Landscaping (Corce)
Credit hour: 3

oot 'prﬂq“r"t:mc:uiui characteristic
;’:::;t;l Etr;llglmﬂ:ni;l II*HI{:;H-:::: ::;J:;n scent, structure, production of target l:.ulnr_
Environmental manipulation: Influence of Envi_mnmi:nlul parameter, light, temperature,
moisture, humidity and CO; on growth and flowering. _ o
Flower forcing: Flower forcing and year-round flowering through physiological
interventions. Regulation for quality flowers. |

Pre and postharvest management: Harvest indices; ‘tmwi;r'.!.ing t-:u]a[uq.m-f.'; Pu:?ll-.uwm
handling; Chemical regulation; Packaging, Marketing; Export potential; Agricultural
Export Zones.

Crop specific practices: Anthurium, Bird of paradise, Crossandra, Carnation, Giladiolus,
Gerbera, Jasminum, Liliums, Marigold, Orchids, Rose, Tuberose,

Global scenario in cul flower production and trade,
s and requirements, Cut flower, Loose

Floral oil industry: Extraction methods, production of scent, perfume, recent advances.
Landscape architecture and designing: History of landscaping, Elements of landscape
architecture, Principles of garden design, design process.

Landscape management: Landscape management in relation to recreation, reclamation,
social forestry, arboriculture and nature conservation,

Climate change and landscaping: Ecological principles applied for design and
management of landscape. Landscaping for sustainable environment.

HORT 602. Biodiversity and Conservation of Fruit Crops (Core)
Credit hour: 3

Biodiversity: Issues and goals of biodiversity, centers of origin of cultivated fruits; primary
and secondary centers of genetic diversity, Maintenance of diversity,

Germplasm conservation Present status of gene centers; exploration and collection of
germplasm; conservation of genetic resources conservation in situ and ex situ. Important
aspects of home gardens from a plant genetic resource perspective. Problem of
recalcitrancy - cold storage of scions, tissue culture, eryopreservation, pollen and sced
storage; inventory of germplasm, introduction of germplasm, plant quarantine. Approaches

to conservation, Biodiversity conservation and development in home gardens.
Conservation value of home gardens.

IPR: Intellectual property rights, regulatory horticulture. Detection of genetic constitution
of germplasm and maintenance of core group.

GIS: Global Information System and documentation of local biodiversity, Geographical
indication. '

HORT 603. Modern Technology in Vegetable Crops (Core)
Credit hour: 3

Introduction: Present scenario of vegetable crop production in Bangladesh, scopes anil

== jmportance, problems of vegetable production in Bangladesh and remedics.

I-r L |
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Organic cultivation: Prneiples, perspective, concept and - components of organic
produetion of vepetable crops, Oh panie production of vepetables Lrops, VIZ, :"I-[-‘rlq'lﬂ-fli-'#ﬂﬂ!i
crops, cucurhits, cole crops, ool aned tiber erops, Managing soil fertility, p::..'-;t.v. and diseases
and weed problems in oranie Guming system; erop rolidon i onpranic horticulture,
Protected cultivation: Importance and seope ol profected cultivation of ”"_'JP.'-“'”E"I‘-' craps,
T:;,-P..'-:;, |_|r!:1 cenhiouse’ |r|.||f,,'1||p||:-..|,"." et s elleet of emvirotiel Liclenrs, viIs. IEII!F"_‘.F;H'IITH.
hght, COs wnd hodity i protected cultivition, Problems of prowing vegetables in
protected structine wnd their remedies, insects amd diseases management m protected
structures and sol-less culiue,

Under exploited vegetables: Production of non-traditional vepetable crops of Bangladesh
and thewr management and conservation.

Processing: Present status and future prospects of vepotable preservation indualr}'. in
Bangladesh. Raw materials for processing, primary and minimal processing; proccssing
equipments; layout and establishment of processing industry. Spoilage of fresh and
processed horticulture produce; biochemical changes and enzymes associated with spoilage
of horticultural produce; food puisoning and control measures. Role of microorganisms in
food preservation,

HORT 604, Advanced Physiology of Horticultural Crops (Core)
Credit hour: 3

Water and mineral nutrient in plant: Waler transport processes; water balance in plants;
mineral nutrition in plants; solute transport processes; assimilation of mineral nutrients.
Issucs of growth and development in plants.

Photosynthesis: Photosynthesis in higher plants; the light reactions; carbon reactions;
translocation in the phloem; physiological and ecological consideration.

Respiration: Glycolysis; the citric acid cycle; respiratory metabolism of carbohydrates,
proteins and fats; respiratory effects during storage and transportation of assimilate,
Photoperiodism: Discovery; Impact of photoperiodism; Photoperiodism control of flower
initiation; biochemical and molecular aspects of photoperiodism; genctic aspects of
photoperiodism; photoperiodic control of development.

HORT 605. Advanced Plant Molecular Biology (Core)
Credit hour: 3

Introduction: Definition, Scope and importance. Advantages and limitations of different
types of culture.

Molecular Concept of Gene: Structural features of nucleic acids; Watson and Crick model
of DNA, Evidence for DNA and RNA as genetic material, Physical and chemical properties
of DNA,

Busic Techniques in Molecular Biology: Regulution of gene expression in prokaryotes
and Eukaryotes, Southern Blotting, Northern blotting, Western Blotting. Extraction of
DNA and RNA. Visualization of DNA using Gel electrophoresis, Polymerase chain
reaction, Primer designing and considerations for primers designing, Processing of PCR
product and Cloning vector using restriction enzymes (Ligation and Transformation).

Il-'I
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HORT 606. Stress Management in Horticultural Crops (Core)
Credit hour: 3
Introduction: Definition, Different stresses: waler stress, drought stress, heat stress, wind
siress, salinity stress, nutrient stress and other important stresses. Mechanism and
measurements of tolerance to drought, water logging, soil salinity, frost and heat stress.
Elress_ physiology: Mechanism of plant response 1o different types of stress, impact of
stress in horticultural crop production, stress indices, physiological and biochemical factors
associated with siress. Soil-plant-water relations under different stress conditions In crops

production and their management practices.

Crop modeling: Crop modeling for stress situations, assessing the stress through remote
sensing, Iunderstnndmg adaptive features of crops for survival under siress, Interaction
among different stress and their impact on crop growth and productivity

Techniques of stress management: Techniques of crop growing under fugh and low
I_l:n'leeqr.utu:E:, 1_water deficit, water logging and salinity. Greenhouse effect and miethans
emission and its relevance to stresses, use of chemicals in stress management

HORT 607. Environmental Horticulture (Elective)
Credit hour: 3

Introd = Climati yig
Eumplg:“:::: mCIlllr{:]:tmfmmlpunenls and their impact on Horticultural cTOpS Environmental

' clion of ecological factors in horti DT
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Enwi!'unmcnla_l_ pollution: Pollutanis, Environmental pollution in horti systems, j
chemicals, F-'n_llm:rﬁ. ete. Waste management in processing industry, phytoremediation, l b

Alternate farming sysiems, horticullural therapy, environmental policy and legislation in \ /Y
Bangladesh, |

t
i
HORT 608. Advances in Spices and Plantation Crop (Elective) N
Credit hour: 3 \

Introduction: Present status, scape and problems of spices and plantation crop production
in Bangladesh. Export potential - varietal wealth and appraisal on the crop improvement.

Spices Pruductiﬂn: Cultivation and management practices of pepper, cardamom, nutmeg,
;1::-"-:, cinnamon, turmeric, ginger, garlic, coriander, fenugreek, fennel, cumin and
important herbal spices. Protected cultivation of high value spice crops.

Pnsﬂ?urmst Pr_tanngcmnnt: Maturity indices, harvesting, curing, processing and value
addition, grading, paFklng and storage, role of commodity boards in plantation crop
development, Production of spices and plantation crops through GAF, GMF, HACCF.

Pllnmlii?n Crops: Cultivation and management practices of coffee, tea, cashew, cocoa,
rubber, oil palm, coconut, areca nut, wattle and betel vine.

HORT 505. Seed Technology of Horticultural Crops (Elective)
Credit hour: 3

Introduction: Background of seed technology, present status, problems and scope of
vegetable and flowers seed production in Bangladesh.

Morphology and development of seed: Seed structure, seed quality, characteristics of
good seed, seed formation, embryo development, endosperm development, seed coat
development.

Vegetable and flower seed growing Business and Industry: Present status, scope and
opportunities for development of seed industry in Bangladesh. Scope of vegetable seed
agribusiness.

Seed Classes and Seed rules: Breeder's seed, foundation seed, registered seed, certified
seed, truthfully labeled seed, farmer's seed. Seed certification, seed certification standards
of vegetable seed. National seed policy and seed rule.

Postharvest Biotechnology: Harvesting, drying, processing and storage of seed, use of
instrument for threshing, cleaning, drying, grading and packaging. Seed marketing,
Demand forecast, marketing structure, factors affect seed marketing,

Sced production of Horticultural Crops: Seed production technology of tomato, brinjal,
cauliflower, cabbage, okra, chili, onion, potato, TPS, use of TPS for potato production,

HORT 506. Research Methodology (Elective)
Credit hour: 3

Identification and Prioritization of Rescarchable Problem:
Guidelines, planning and development of research projects and their evaluation. e "~

a©

LI |




: a
Statistical procedure:
) " | Field plot technigues
\ Design of experiments and
Companson amomg s
Correlation and regression analyses

Presentation and Interpretation of Experi
Scientific report wriling

Tvpes of scientilic reports

Contents of scientific reports

Techniques of presentation

Rescarch System in Bangladesh: o : ;
Research and development systems in different organizations of Bangladesh, including

visit of activities of the organization

analysis of data

mental Resulis:

Practical: Data entry and analysis

HORT 508. Biotechnology in Horticulture (Elective)
Credit hours 3

Introduction te biotechnology: Concept, role in horticulture, presents situation,
achievement, prospects and limitations
Laboratory requirements: Laboratory equipments, required environmental facilities,
different culture media and necessary chemicals,
Mimjn propagation alm:l plant regeneration: Concept, technique of micro propagation
and its application, d_tﬂ'-:rcntmliun of cell and tissue, eytodifferentiation, Organogenesis
somatic -:mbr}r::-glen:ﬁns,lpmtnplast fusion, somatic hybridization, Regeneration of potato
Papaya, banana, jackfruit, orchid, onion, garlic, mushroom, thuja and other horticultural
crops.
In vitro techniques fi i : i

q or horticultural crops: Meristem, anther, pollen and ovary for

horticulture, production of ha loids i
' in ve :
rescue. g getable crops, cryopreservation, and embryo

Production of vegetative propagatin
e E material throy i . i
elimination and clean seed production of potato, sweet potato }'Eﬂlzln t;s: :r :ul.lltl:lr-.h ‘i:‘lrus
. i v ' , turmernic, elc.
g:tn_ehlt Eng!nEEI_'Ing iln I:Iurth:ultut‘t: Gene cloning, cloning vehicles and strategies
imi;?mﬂ.fdlgt‘-sllqm ligation, genomic and cDNA isolation ¢DNA libra : r.:crfin .
un o ' i I
i ﬁiﬁ"ﬂ'ﬁ,ﬁfi};‘;’;:‘ﬁ from papaya potato, Plasmid DNA isolation, DNA
technique and its detecti egetables and fruits for Benimic analysis, Gene transfer
q s detection, transfer of desired genes in imporiant hﬂrlicu:rtun;i rops
al crops.

HORT 509. Medicinal Plants (Elective)
. Credit hour: 3

Irtl_trmfm:tlnn: HU-I:I'I.L"HEI[I.II.II'I: & classification on e
_ ob important medicinal plants in Bungludesh:

' Lw Aonla, A ; Ea, .
% Pang, ﬁgdf Aﬂllbuﬂﬂni AIHE. m.]llﬂ. ASFEHIEUE, Ajuwun, Bitter Huun]l Belledona,

dicinal plants, Morphology, cultivation
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Bohera, Bael, Colchicin, Cinnamon, Clove, Chirata, Cardamon, Ciruander, Cissus, Cassia,
Clitonia, Camphor, Datura, Fig, Garlie, Ginger, Cloriosa, Horitoki, Ixora, Kalanchoe

I'n'hl't‘.lﬂﬁ-ﬂ:. }'IIUTZII'!.EEL HUL‘-Hh .[""'Ei!"-l'l.iI'I'.'!ﬂ.| |1[H!1]l1]|}u‘"|,|;1|1 Swieet '|::|"|',|:|_“.l E‘::Iﬁi’ﬂh. Ti.imill'il'lli.!., "h"inc:n,
Vitex, Veronomia, ele.

Plant i’f““sl gl medicine: Fresh and dey plant parts uses for treating common diseases.
E‘ullu::_tmn Techmygue of Exttacts from medicinal plants, Differemt medicinal extracts-
[i"ﬁ.iﬂ_ﬂltl, essential mil, glycosides, active constituents, latex, organic acid pigment | resins,
tannins, vitamm and enzymes, waxes -their propertics, preparation and preservation,

Products from medicinal plants and their use: Syrup, ocintment, extract, tablet, juice,

ncture, aromatic water, lotion, spirit, vinegar, plaster ete, Use of products for control of
diseases.

HORT 512. Postharvest Technology of Horticultural Crops (Elective)
Credit hour: 3

Introduction: Concept, Quality, present status and improvement of postharvest situation of
horticultural crops. Factors affecting postharvest of horticultural products

Postharvest handling of horticultural crops: Harvesting, cooling, cleaning, sorting,

grading, packaging and transportation of horticultural crops. Export of horticultural
commodities.

Postharvest physiology: Physiological and biochemical changes after harvest, factor
causing physicochemical changes

Technology of storage: Principles, methods of storage and maintenance of conditions in
store houses. Environmental requirements for storage of fruit, vegetable and flower.

Postharvest spoilage: Causes of spoilage and their remedies, postharvest disorders,
disease, pests and their minimization techniques.

Processing and preservation: Importance, principles and techniques of processing and
preservation of fruits and vegetable. Quality control of processed fruits and vegetables and
value added products, food safety issues.

HORT 513. Growth Regulators in Horticulture (Elective)
Credit hour: 3

Introduction: Classification and overview of PGRs. Beneficial and detrimental effect of
PGRs.

PGRs and Plant physiology: Mechanism of action of plant hormones. Naturally oeeuITing
plant hormones, their major physiological effect on plant growth and development

PGRs on plant growth: Structure, physiological effect, biosynthesis, metubolism and
transport of Auxin, Gibberellins, Cytokinins, Ethylene, Abseisic acid

Synthetic PGRs and their application: DifTerent synthetically produced plant growth
regulators. Methods of applying plant growth regulators.

Uses of PGRs: Uses of growth regulators in fruit, vegetable, omamental and cut flowers,
Practical uses of PGRs in agriculture

-
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systems, Liguid NFT, specific NFT ¢ At _‘”]"1_“ fl o e T A g
solid/aggrepate and acropanics systems, Structurial pres o ..:. Vil
Hydroponic system for the tropics: Low-cont hydrop: e r'.r':u for Baeglaey
Tips on carrying out an installation. Protected vepetatie collos®on syitem in by, 50

peri-urhan arcas in Bangladesh,
Substrate culture: Propertics of substrates, substrate materials, system setting, 5.0
maintenance, acralion system,

Growing unit for hydroponics: Different units in the world and Bap pladess
Consideration of selecting equipments and unils, equipments and their installaios
supplementary needs. Hydroponic Seeding methods, containers, and growing media
Nutrient solution: Nutrient formulae-Hoagland and Armon (193%), Rahman and Jnde-
(2012), ete. preparation of mixtures, rate of application. Solution-plL'CF, temperature 27
EC. Nutrient solution application equipments, automatic dosing equipments.
Environmental control: Temperature, RH, cold and he

at, lighting management sysiem
CEA, Greenhouse design and materials,

Greenhouse for the tropics and automated svsiem
Introduction to organie farming: Coneept, scope and importance in Bangladesh.
Sustainable agriculture and eycle for survival: Adverse effects of agricultural practices

on ﬂfrrn 'Iuwurds‘ organic farming: Management of autonomous ecosystem, general
prnciples of organic agriculture.,

Iiln_-lntt: myive nutrient management:
enrichment of compost with microbial i
Biological pest mangy pement:

Soil populations and process, use of bio-fertilizes,
noculates,

¢ Ecological pest management, Neem ete.
ot v fety: Concept, present sty
provduction, Prihable remedies,
TFOAM: Cilobal see

us in Bangladesh. Toxins in conventional system of ¢rop
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c“““‘"f and Curricula for ph, p, Degree in Plant Pathology
Course Code Course Title Credit Hour
1. Major Courses
l1a. Core:
PLPA 601 Advanced Mycology I:
PLPA £03 Acvanced Epidemiology and Plant Discase Drnamics 3
PLPA 003 Advanced Clinjcal Plant Patholegy 3
PLPA 606 Advancad Molecular Biclogy of Host- Pathogen 3
Interaction
PLPA 616 Advanced Seed Pathology 3
JLPA S02 Phytopathological Research Methodology 3
1b. Elective: 6
PLPA 608 Advanced Plam Nematology 3
FLPA 609 Advanced Plam El:t&!“l-ﬂ]ﬂ-g? ;
PLPA 611 Advanced Plam "u':ra;'-mg}‘_. 3
PLPA 612 Genatic Engineering for Disease Resistance :
PLPA 614 . Biological Control of Plant Diseases 3
PLPA 203 - Plant Disease Management 3
PLPA 513 Post Harvest Pathology 3
2. Minor Courses 6
Alinor courses oflered from other Departments will be seiected
bv the advisory comminiee as per student’s reguirement
3. Seminar 2
PLPA 6987 | Semunar-| -
PLPA 695B | Seminar-2 .
4. Research
PLPA 699 Reszarch work for Thesis 30
Total Cr. Hr. 62

PLPA 601. Advanced Mycology (Core)
Credit hour: 3

Modern fungal classification; history of fungal svstematics. Ecological principles and
fungal svmbiosis. Evolutionary genetics and genomics. Compamanve fungal genomics

Hyvpha! growth and branching. Regulanon of dimorphism and development. Fungal
speciation and population dymamics. Fungal Life cycles, fungal growth, development,
reproduction. sunvival and dispersal. Major groups of fungi and use Lns to identifv a
parmicular organism, the basic biology of fungal organmisms, plamt diseases and other
interactions involving fungi from the major tavonomic groups, molecular mechanisms of
rathogenicity. Molecular charactenzation tools: tsonme amalvais, AFLP. RFLP, RAPD,
SSR. Fungal population genetics and fungal g:'s:m.h patterns. Problems assoviated with s
funga! mycotoxins in cereal. - <

L]
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PLPA 603, Advanced Epidemiology and Flant Disease Dynamics (Core)
Credit hour: 3

w il concept of plant disease e : ‘
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polveyelic epidemics. The dynamics of pathogens asanciated with * d
as those causing soil-borme, foliar amd fruit discases hefore harvest, and decay and came ,.n,-
after harvest, Quantifying and modeling discase development over time arel t;:la,:c Critics)
and muluple point model for crop loss assessment: characlerization of relatinnship betwesn
discase development and crop losses, Analysis of environmental, ecological and heas-
pathogen genetic factors that influence the course of plant discase epidemicy. Patir
management strategies for controlling epidemics. Monitoring and predict epidemics &
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plant discase forecasting models,

PLPA 605. Advanced Clinical Plant Pathology (Core)
Credit hour: 3

Ill'utmducl.iun to Plant Disease Diagnosis: Concepts in diagnosing plant diseases, reasons fir
diagnosing plant discascs, steps in diagnosing a plant disease, Equipments and suppliss of
plant discase clinic. Examining field problems, recording field information, collection, and
preparation and shipping disease specimens. Symptoms and signs to lock for when
diagnosing a plant disorder, integration of information, hypothesis formulation and
hypothesis testing, Plant examination and pathogens isolation and identification technio o
of different plant Pathogens. Conventional and Molecular methods used in Plant d's-t:mt
diagnosis. Diagnosing discases of tomato, cucurbits, pepper, eggplants, b:a.-:s* !r.'.* e

cauliflower, cabbage, potato, onion and garlic, etc. Diagnosing diseases of h:c u.'-.:a
maize, chickpea, lentil ete. Diagnosing discases of mango, jackfruit, banana Fp,,..;.,;
guava, grapes. Diagnosing diseases of Citrus. Field trips and use of :nmpf;.,::‘:“'._
diagnosing of diseases. A

PLPA 606. Advanced Molccular Biology of Host-Pathogen Interaction {Core)
Credit hour: 3

Analysis of current concepts in the physiology, biochemistry, genenics and molecilie
biology of host-parasite interactions supported by recent research papers. Recent
developments in rescarch on host specificity, recognition, penetration, toxin production,
altered plant metabolism during discase, resistance mechanisms and regulatory aspects of
gene expression during host-parasite interactions. Molecular methods for detection of plant
pathogen, Antigens and antigenic determinants, Antibodies. Properties, preparation and
purification, Nuclear and fractionation, DNA sequence and gene mappings Molecular

hybridization and polymerase chiin reaction, gene cloning
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PLPA 608. Advanced Plant Nematology (Elective) ! i -

Credit hour: 3 l }
plant Nematology, nematode morphology and biology, systematics and evolution. : '
Identification of nematodes. Nematode diversity as revealed by morphological and || .
molecular evidence, Structural features used in taxonomy. Phylogenetic relationships based L ;
on morphological and molecular data used to consider patterns of character change among 1\ '
taxa. Theory and practice of inferring phylogenctic trees using molecular sequence data.
Molecular biology and physiology of nematodes using Caenorhabditis elegans as a model,
but with emphasis on plant-parasitic species. Reproduction and reproductive system.
Feeding, symptomatology, life cycle, host parasite relationship. Extraction of nematodes.
Major concepts in population and community ecology of plant-parasitic nematodes.
Current advances in techniques, theory, and basic information about nematode-host
dynamics, and application to management of nematode diseases. Techniques and
equipment used to manage nematodes and methods used to analyze their effectiveness.
Diagnosis and prediction of nematode field problems, strategies for control, and ficld plot
design and establishment.

.
;

PL PA 609. Advanced Plant Bacteriology (Elective)
Credit hour: 3

History and introduction to phytopathogenic procarya, viz., bacteria, MLOs, spiroplasmas
and other fastidious procarya. Importance of phytopathogenic bacteria. Evolution,
classification and nomenclature of phytopathogenic procarya and important diseases
caused by them. Growth, nuirition requirements, reproduction, preservation of bacterial
cultures. Variability among phytopathogenic procarya. General biology of bacteniophages,
L form bacteria, plasmids. Procaryotic inhibitors and their mode of action agamnst
phytopathogenic bacteria. Survival and dissemination of phytopathogenic bacteria.
Isolation, purification, identification and host inoculation of phytopathogenic bacteria.
Staining methods, biochemical and serological characterization, isolation of plasmid and

use of antibacterial chemicals/antibiotics.

PLPA 611. Advanced Plant Virology (Elective)

Credit hour: 3
Recent advances in plant virology. Advanced techniques, equipments and principles
involved in plant virus studies. Modern classification, biochemistry, molecular
characterization, detection and transmission of viruses. Ultracentrifugation,
spectrophotometry, clectrophoreses, electron - microscopy and serology. Infection process
and ultra structure of discased plant cell. Ecology and epidemiology of plant virus. Plant

virus management.

PLPA 612. Genetic Enginecring for Disease Resistance (Elective) T
Credit hour: 3
Introduction and problems in breeding for disease resistance. Genetics i:_t' h:lr.f.l pllu.nl::r;. pla!u
pathogen and their interactions. Flor's gene-for-gene hypothesis and its 1II1I[!|:IL'.'M_I:IJH.5 n AN
breeding for disease resistance. Kinds of resistunce: horizontal and vertical resistance, £ %
)
® 63
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ohigogenic and polygenic resistance, niajor and nunor gene resistance,

race specific and
. rance, pantial resjg
asmic resistance, Com
atent perd, receptivity, infection rate, infection freque

eMicieney, spotulition capacity, fruetification period ete. Role of environmen on host ang
pathoren in discase resistance. Genetical engineering for developing resistant Variety,
Breeding for discase resistance. Systemie Activated Resistance (SAR). Visit 1o breeding
stalwons,

twe non speeitic resistanee, seedling resistance, intermediate resistance e
adult plant resistanee, generalized resistanee and cylopl poncnts of
host resistance: |

ncy, infectipy

PLPA 614, Biological Control of Plant Discases (Elective)
Credit hour: 3

Loncept, strategies of plant discase protection. Pringi

control. Interaction of host, pathogen,

biological control, Bio-

of rhizosphere bio-co

Recent bio-control

ples and mechanism of biological
antagonist and physical environment, Approaches of
control tools. Antagonistic properties of bio-control agents. Ecology
ntrol agents. Arbuscular mycorrhizal fungi as bio-contro] agent,

researches. Bio-control of areal pathogen - future understanding, Bio-
pesticides, the commercial bio-control products,

PLPA 616. Advanced Sced Pathology (Core)
Credit hour: 3

History and concept of seed pathology, importance of seed health and its impact on food
secunty, significance of seed bome disease and effect of seed diseases on crop production.
Recent advances in the establishment and subsequent cause of disease development in seed
and seedling. Inoculum density of seed bome pathogen and its relationship with disease.
Ecological relutionship of seed bome micro organism, mechanism of transmission of seed
bome pathogens in plant seed sampling and related issues. Laboratory seed health testing
methods, common seed health testing methods and report writing, detection and
wenufication of seed bomne pathogen(s): Fungi, bacteria, virus, mycoplasma, nematode ete.
Evolutionary adaptations of crop plants to defend seed invasion by sced-bome pathogens.
Epidemiological fuctors influencing the transmission of seed-bome diseases, forecasting of
epidemics through seed-bome infection, Production of toxic metabolites by storage fung!
affecting seed quality and its impact on human, animal and plant health. Control of seed
burne pathogens, seed treatment - procedure and equipment, integrated management of seed
bome pathogens. National laws related 10 seeds and seed certification, international nles
related o seed business, plant quarantine and SP'S under WTO. Pest risk analysis-seed
perspective. Seed supply chain nitagement in Bangladesh, Analysis of current research
trend in seed pathology, future seeds and seed protection, Assi gnmut;t presentation.
|
PLPA 502, Phytopathalugical Researeh Ml.:llmtlllll.l“ v (Core)
Credit hour: 3
Concept and components of

siluation, wentification

Phytopathological rese
Methodolugy

5 aogv 5 a l-"'I:l lh:
arch, collection of facts, -i“*'lf'ﬂslhﬁjs_
el Protization of problems, developing  the hypo ining
fur achieving the ubjectives in l'h:-.-mp:ll,hnl-.:g'u:ul experiments. Detem peshy
treatments, vanables, parameters ol data collection, experimental unit, size of experti
O
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e B sepbicaton for simple and faetorial experiments in different types of
Phvtepathologwal wesemeh Cotelition regression in Phytopathology, Model {
eapeiiental design ons disease ineidenve and severily, disease management, integrated
isecase management, veetor bime, seed  bore wnd soil borne diseases, fungicide
evalvation, Ggwende esidues, disease resistance, detection of pathogens, yield loss |
extination. Analysis of Phvtopathological data, ‘.

FLEA SO Plant Disease Management (Elective)
Credit hour; 3

Concept amd prineiples of plant discase minagement, Control of plant diseases through
mtegration of cultueal, physical, chemical, biological, host resistance and legislative
methads. Prnciples wnd components of binlogical control. Modern approachs of biological
vt Bluck box and Silver Bullet approach. Formulation of bio control agents.
Prneiples and pactices of plang quaranting, The groups and mode of action of fungicides.
Management  of tungicide resistnce. Plant defence strategies and mechanisms.
Development of host resistunee through conventional breeding. Development of transgenic
crops through bacterin: mediated gene transfer, Integrated approaches for plant disease
mnagement and cost benefit analysis,

PLPASLY. Post-Harvest Pathology (Elective)
Credit hour: 3

Scope and importance of Post harvest pathology. Nature and causes of postharvest
diseases, Physiogenie discases, Infections diseases caused by fungi and bacteria. Factors
influencing post harvest diseases, Field conditions including control of post harvest
mlection, Harvesting, handling and packaging conditions during transit and storage.
Control of post harvest diseases: pre harvest protestant treatment, general precaution duringh
harvest, trunsit, marketing and storage. Post harvest treatments. Disease loss assessment ot
fruits and vepetables, Demonstration of post harvest discase management, estimation of

chemical residue in treated perishable agricultural produce.
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Courses and Curricula for Ph. D, Degree in Soil Science

| Course Code Course Title Credit Hour |
1. Major Courses -
| 1a. Core T
| SUHTL 60 Soil Chenneal Environment and Plant Growth 3
| SOHL b2 Bischemical Processes in soil 3
SUHT 603 Soil Physical Environment and Plant CGirowth 3
SUIL 604 Integrated Nutrient Munagement and Sustainable 3
. Apriculture
SUNL 605 Land Depgradition and Management 3
SUML 66 Analysis of Soil, Plant and Water 3
| 1b. Elective ]
SOIL 607 Soil and Clay Mineralogy 3
SOIL 608 Green House Gases, Pesticide and Environment 3
SOIL 609 Fundamentals of Geographic Information Systems 3
(GIS)
SOIL 610 Soil Survey and Classification 3
SOIL 611 Soil-water and Nutrient Transport 3
SOIL 612 Modelling in Soil Plant System 3
SOIL 613 Radio Tracer Technigues in Soils and Fertihizers 3
2. Minor Courses 6
Courses offered from other Departments will be selected by the
Advisory Committee as per student's requirement.
3. Seminar Courses 2
SOIL 698A Seminar-1
SOIL 6988 Seminar-2 1
4. Research
SOIL 699 Research work for Thesis 10
Total Cr. Hr. 62

SOIL 601. Soil Chemical Environment and Plant Growth (Core)
Credit hour: 3

Soil chemical environment: Concept and characteristics; solid phase-solution equilibria in
soils: soil solution: characterization and extraction; GEOCHEM in chemical speciation;
influence of metal toxicity, industrial effluents, sewage, pesticides and fertihzers;
radicactive contamination of soil environment; soil solution and plant growth; nutrient 1on
movement- mechanisms and their relative importance, factors affecting nutnent movement,
theory of diffusion and mass flow in rool zone, root ion uplake properties-root
morphology; root absorbing power, root demand cocllicient; ion uptake theorics,
mechanisms and kinetics, active and passive absorplion; quantitative models onion uptake-
theoretical developments, boundary conditions.
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SOIL 602, Binchemical Processes in Soil (Core)
Credit hour: 3

Gl as hological habiat, sl organivms-thewr role m orgamc matter l.ll::nmr-mm.,n s
nutrrent translormations, soil organic matter-its nature and constituhion; bology of o -~
nterface-mucrotial population i thizosphere, it role in nutnent Iransport, enryme;
soils thewr role in orgamic matter breakdown and plant nutrient transformations. Ex,,
_.',:.-' Nlow In plant- mucroorgamsm system. Biology of transformation of Nitrogen, sulphur, ;-
won and manganese i soml. Soil organisms and pedogenesis, myvcorrthizae and P i
nutnition Brological equilibnum in soil, biology of water-logged 3—“& ﬂ]f 3““"3&_1-&:]5_ 5
degradation due to biological agents; toxins and antihiotic production in soil. Biofer|,,..
in Al

-"'ih‘
e ek o B =

SOIL 603. Soil Physical Environment and Plant Growth (Core)
Credit hour: 3

Composition of soil physical environment in relation to plant growth and development, soil
aggregates, soil structure and fabric, soil strength, surface and subsurface mechanical
impedance 1o seedling emergence and root development, soil conditioners; soil-water-plast
relaticnship-seed water uptake, root growth and development, water flow in soil-plant-
atmosphere continuum, plant water status and stress development. Soil-air-plant relations,
critical oxvgen concentration and factors affecting; soil temperature n relation to
germination of seeds and growth and development of plants. Soil and plant critenia for
irmigation under adequate and inadequate water supply conditions. Irrigation and nutnent
interaction. Soil physical properties in relation to erosion, water logging, salt build-up and
their management for crop production. Soil based indices for sustainability evaluation.
Crop growth simulation models and their applications.

SOIL 604. Integrated Nutrient Management and Sustainable Agriculture (Core)
Credit hour: 3

Integrated nutrient management- concept, components and cbjectives of INM. INM effects
in soil. Benefits, constraints, opportunities and threats of INM practices in Bangladesh
Balanced fertilization (BF) and INM practices for sustainable crop production. INM practices
fir major crops and cropping pattern. INM and soil properties. INM sustainability concepnat!
ideas in general, relevance of soil management 1o sustainable agriculture. Modehog
approaches in INM. Uses of soil and land. Competition between different uses of land
Sustainable land management (SLM)- concept and frame-work of SLM, evaluation of SLM

SOIL 605, Land Degradation and Management (Core)
Credit hour: 3

Extent and distrshution of de : and
graded smls in Bang 2. development
N management of acid. ac angladesh; genesis, develop
--="‘_"='55

wl sulphate, saline e ) amadv goils (deserts)
other degraded soils. [ sodie, and eroded sonls, sandy soils (U

yramucs of salts in the suils, |
. and
and water management. Etfect o

and salt dynamacs, Sandy soils a

* I

ng M
n watet
pacced

improvement by regulat
nd their management; land use and management P

b

-
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atnd 2one, and vl mrens, bl waler i pement i semi-nnid rainfed areas
Momsenwent ol ﬂr:'.rll, venistal, '!ll"]f and hoor soils mul chatlands, Senl and '-'-ri-;“:r
CONECTVTERE extemt il tvpes ol eromion amd conservation. Witershied management for
sustannable vrop prsdinction; sotl-plant adjustiment prnciples, Land drainage in Ir-_'ianrm '
sols amd crops. Ramn water numagement for leachimg. Donnage of tdal marsh, comstal
plares and swamp land. Coastal soils of Bangladesh and their reclamation and
mmaeement-Saline mangrove tidal Qoodplain ecosystem. Bunds, embankments, leaching-
dianage operation, Biological and cultual management practices,

SOLL 606, Analysis of Soil, Plant and Water (Core)
Credit hour: 3

Principles and procedures of soil, plant and water sampling; principles of volumetric and
spectrophotometric analysis;, basic principles of total ¢lemental analysis of soils and plants,
umigation water quality and 118 rating. Preparation of soil and water samples for analysis.
Atomie absorption and flume emission spectrometry. [CP-Mass spectrometry. Total
elemental analysis, Carbon and organic matter determination. Fractionation of different
organie compounds in soil. Determination of total N, P, K, S, Fe, Mn, Zn, B, Cu and Cd in
sl and plant. Newtron activation analysis. Redox, acidity and electrical conductivity
measurements in soil, Determination of Cation and anion exchange capacity of soil. Lime
requirement of soil,

SOIL 607. Soil and Clay Mincralogy (Elective)
Credit hour: 3

Definition and structural units of clay minerals, Classification of silicate clay structures.
Nomenclature and clussification of clay minerals, Crystal chemistry of silicates-bonds, ionic
radii, radius ratios, coordination number, isomorphism substitution. Uses of clays-CEC,
plasticity, shrinkage, cohesion and swelling. Charge development-permanent and pH-
dependent charges, Properties of individual clay minerals-mica, kaolinite, vermiculite
smectite, chlorites and their stratified minerals. Accessory minerals. Technique for
wentification of clay minerals, X-ray diffraction, microscopy, infrared analysis, thermal
analysis, clectrometric and selective dissolution analysis. Clay-organic complexes and thewr
role in soil productivity, Minerals-classification and composition. Description of rock forming
minerals. Weathering of-rocks and minerals, weathering stability, sequences and indices of
minerals, weathering and release of nutrients, major geological formation of Bangladesh,
Distribution of clay minerals in Bangladesh soils and their impact on soil properties.

SOIL 608, Green House Gases, Pesticides and Environment (Elective)
Credit hour: 3

Concept and sources of pollution; different types of pollution-Aur, water and sl [.-u]Iutmn.
and their effects on biosphere;, fuel wnd atinosphene pollutants, sources and diftusion ol
50, €O, CO, CFC, CH,, NO i atmosphere, Potential conseiuences of global wamung,
controlling of GIHG emissions. Pollution and Chenncal degradation of sl toxi ““-'T-‘_-h
and their impact on crop growth. Types and sources of water pollution; waste water anid its

. ] el = i dfers 'E'-.—_‘._-‘*
Ueatment; nitrate, heavy metals and pesticide resadues in surlace and sub-surface W
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metals and nutrients from land to water, Charactensties ol domestic, municipal 04

\ I Pesticide residue in soil and soil oreanisins Fate of posticide inosoil. Insecticide Perllutigy,
¥ 1 . . : §3 " ' "
8 mdustrial effluents, merits and demerits of e wilization i apriculture.

SOIL 609, Fundamentals of GIS and GPS (Elective)
- Credit hour: 3

Introduction to GIS, Overview, History and Concepts of GIS, Scope and Application areay,
Purpose and Benefits of GIS, Functional elements of GIS, Required functions of Gy
software, Installation of GIS, Mapping Concept- Map Elements, Map scales ang
representations, Map Projection, Geometric rectification, Dala E-ll‘uﬂlhlrl:- rﬂﬁh:lr and "ln"t:t.'t.::r
Data Structures, Input of geospatial data, Sources of data and mput flcwu_-:s, Spatial
database -concept of spatial database, Data Acquisition and Management ’lcu}l_tuquus. Data
Manipulation and Analysis, Map Output Generation. State of the Art of GI1S Technologies,
Developments in GIS Technology, Various applications of GIS. GIS modeling and land use
planning. Networks, Spatial Regression Analysis and Modeling, C“““"“““““f‘ and
Automation in GIS, Customization to End User Needs, Introduction to Programming in
GIS, Automation in GIS Functionality, Introduction to Web GIS.

GPS and its Applications: Concepts of GPS; space segment-planned constellation of
satellites; characteristics of GPS satellites; control segment- GPS monitoring and uploading
stations; user's segment-working principles of GPS; triangulation from satellite; GPS
signals almanac; measuring distance from satellite, position measurement types of GPS
receivers;; applications of GPS in survey and mapping, positioning and navigation services
and environmental studies, nature resource management, emergency search and rescue,

SOIL 610. Soil Survey and Classification (Elective)
Credit hour: 3

Concept and importance of soil survey, techniques of exploratory, reconnaissance, semi-
detailed and detailed soil surveys. Prefield and

; = e . ; ; postfield activities of soil survey, actual
field investigations, interpretation of soil survey data for research, extension and planning
purposes with particular emphasis to agricultural development. Historical development of

mill r:]asaiﬁc:aiim::, modem systems of soil classification with special emphasis on USDA
Soil Taxonomy, importance of epipedon, end oped on, soil moisture and soil temperature

ul‘suil_ classification in agricultural
esh soils according to USDA Soil

SOIL 611, Soil-Water and Nutrient
Credit hour: 3

Soil water properties-water structure, energy concept of soil

= ¥ i i i} H
waler mavement under saturated ang unsaturated o it wal
movement in soil. Plant-water relation conditiong

solute content and its
= N “her § ;

"% components of wate ) 10 of water in plani, concept of water potential
el Ay r potential and their measuren v cpt ol water potential,

5 ak p went, water relationships of eell and
176 @

Transport (Elective)

er, redox potential, soil
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whole }"-11'F~ water amnsd won wptake and moevement mechamsm m plamt svatems, water loss
threas mants gnasspaation and Gwtoes allectng) Sel-water  plant-atmesphere
comierin coendy balanve at erop s fawe and mcasumement of CTOp evapotianspiration,
"W 1. er pananseters and measurements, clunatie factor imtlucenemg crop water loss, andity
s, walet stmeas o relation o plat phasiclegwal poswesses, miluence of water siress
on ere vicld Flow of water i swl, applweation of Darey's law and Laplace equation;
ey st and tmanspaort state Qow, theory of saturated  and unsaturated fow;
preasurement of sanated and unsatrated hyvdiauhe conductivity and diffusivaty,
seomeabiling milmanon, mdismbution and evaporation of sl water; mternal drminage,

avapomanspinten and uptake of soil water by plant,

SOLL 012, Modeling in Soil Plant System (Elective)
Credit hour: 3

Computer hardware software for modellers, techniques of modelling, dynamic
Jeterminisne madels Mathematical programmmung, regression and correlation, high level
computer langcuages for modellers, testing and evaluation of models: simulation of
mansport and mansfomuation provesses in sotksalt, water, pesticides, nitrogen, phosphorus
and porsssium., madelling plants and coop-solute movement near roLs, nutrient uptake,
water untake, evapomanspimation: growth models: fertilizer response maodels.

SOIL 613. Radio Tracer Techniques in Svils and Fertilizers (Elective)
Credit hour: 3

Inraduction and scope of nuclear technigues in soil, plant and water studies; background

or the use of radioisotopes and radiations in agniculiure: radicacuvity-discovery, nature
and propermics of radianons; alom and structure of atoms: fundamental decay law, units for
cadicactviny, radicactive devay series and thewr transformation: concept of specific activity
2nd isowope dilution principle; tracer kinetics, principles and methods for detection and
measurement of radiation, procedures for radicassay, nuclear emulsion techmque; radio
autegraphy: statisties of counting: nuclear instrumental technigues; scintillation counting,
mass specrometry; radiation hazands and safery provedures: labeling, synthesis of labeled
compounds; radiaton dosimetry and waste disposal; activation and radiometne analysis.
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