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TUMKUR ffiU^IIVERSITY
DEPARTMENT OF STTIDIES AND RESEARCH IN BOTANY

Syllabus for Ph.D. Entrance Test

Part-A
Research Methodology

Unit-l. WTIAT IS RESEARCH? Definition of Research, Focus on Basic and applied research,
Qualities of Researcher, Components of Research Problem, Various Steps in Scientific
Research. LITERATURE COLLECTION: Review of literature and iis need, revieu,
process and bibliography, Sources of Data: Primary Data, Secondary Data, Working
bibliography. index cards and retbrence cards, literature citation.

Unit-Z. RLSEARCH DESIGN: Selection and formulation of research problem. Contents of the
plan (protocol), Choice of research topic, Synopsis, Research Design & plan, Significance
of research design, Meaning & process of design. Introduction io Research & plan of
research methodolog,v. Writing the plan (protocol). SAMPLING DESIGN- Enumeration
and sample sulvey, steps in sampling, characteristics of good sampling design, types of
sample designs, hqxv to select a sample random design, complei random sampte.
Arithmetical Mean, mode, Standard deviation, T-test.

Unit-3. TECHNIQUES lN BOTANY: Microscopy, micrometry, centrifugation, pH and pH
nteter, chromatography, electrophoresis, colorimetric and spectrophotometer methods,
PCR, Gel-doc, Elisa, handling microorganisms in laboratory, laboratory safety and
disposal of Bio hazards, chemical hazards, fre hazards, electrical hazards, noise and
radiation hazards.

Part- B
Cognate subject: Botany

Unit-4. GENERAL ACCOUNT on morphology, Structure Reproduction and economic
importance of Algae, Bryophytes, Pteridophytes and Gymnosperms. Angiosperm
Taxonomy: Major systems of classification: Sexual systems and modern system of
classification; Biodiversity profile in India and Karnataka: Hot spots; threat to
Biodiversity; IUCN threat categories, Red Data Book; Conservation measures of
Biodiversity. POST HARVEST TECHNOLOGY: Post hawest practices- processing,
preservation & transportation. Marketing of agricultural crops (rvheat, rice, maize, millets,
cotton, sunflower, oil seeds, soybean seeds, coconut) vegetables, fluits; medicinal plants,
ornamental plants; Post harvest losses.

unit-S. ENYIRONMENTAL POLLUTI0N AND MANAGEMENT: Air, water and
Industrial pollution; Hazardous waste management: Hazardous snbstances and hazardous
wastes and sources, composition. physical fbrm, quantity and quality of hazardous wastes,
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e-waste' waste management (physical, chemical and 
.biological treatment & disposaltechnique); Remote sensing, "Basic ,ro irror*"rtar 

"oniepts 

--"i"'..*"re 
sensing,

ill*xffix'il;,,[fiiJ3::*,;;,. *;*;;;*ffi,l, Biodegradaiio,, or pesticides

UNit-6. PLANT PHYSIOLOGY AND METABOLISM: RCCCNT dEVCIOPMENTS iNPhotosyntlresis' Respiration and Photo.*rpi*ion-fn overview: signar transductionphytochrome, ABA, G protei,s and ph";ph;;i**iir* 
"rd'rrr,?ji,r_s, calcium,protein receptors ki'ases. senescence and progranrmed ceil death.

tlnit-7' CELL AND MOLECULAR BIOLOGY: Regulation of gene action in prakaryotestranscriptional control mechanism negative una poJitiu. .ont.o[ t unrrrri"r-, control, posttranslational control. Regulation of g-ene u.rior'ir".ukaryotes l;illi;_.ombinant DNAand genetic engineeri,gl isolation of nucleic u.ia., radioactive [irar-"r regurations atdifferent labeling of ntiJeic u"idr, r*urri"iio, Jn-ainu.t"uses, croning vectors, vectors in

ffi'* 
biology' DNA blotting, preparation of DNA compre*rentary to RNA. Gene

unit-8' MrcRoBroLoGY: Microbes jn Arr, water, soil and Food; Reproduction in microbes:methods of reproduction in bacteria, fungi, il ;;;;;s.and in -6;ft;robial genetics;structure of bactetial genome, mutations i, *i.rou., , bacterial il."-'oirrrion, bacterialplasmids and their application'in genetic rngin*"ringivticrobial metabolism-utilization ofhexoses- EMp, pp,- -ED 
and pK'-pathwayi, unJ iba cycle, B;;rcri;i'.espiration a,dfermentation' PLANT BrorEaHNor,ocv: i.rrrniqr*s of plant regeneration planttissue culture' protoplast cttlture, somatic ,*u.vog*nesis, anther and ovary culture andsynthetic seeds: Different types secon dary metaioiii.i p*auctior, a.t"rr'ur.cting yield.Diflbrent types of biotransfbnnution ?id,;ffi;;.- Biosensor rnJ-lio.rrips. Micropropagation' different stages of micro propagation, rooting and establislunents in herbs &woody plants' Developme,t of stress ,oir.urtlrunir; irlunrg.nics in crop improvement.

unit-9' i\{EI}rcrNAL PLANTS AND PHYT0CHEMTSTR.Y: scope of medicinar pranrs,poisonous plants and.plants of importance in pesticides and essential oil; conservation ofendangered medicinal and aromatic plants *iri rp-.lri."f"."r"" to Karnataka; Intelectuarproperty rights (patents, trade secrets, copyright, trademarr.o; rpn- 
"rJ prant geneticresources (pGR); GArr and rRrps, put.ntini o?bt"il;;i;;i;rfi);Hring transgenicorganisms and isorated genes; patenting ri;;ilil DriA sequence.

Unit-I0. MyCOLOGy: General characteristics, reproduction, classification. of FMutualistic symbiosis - lntroduction and lmpoftance, Mycorhizae- kinds and b iology ofmycorhizae; Lichens- mycobiont & phycobiont paftners, morphological forms of lichens,reproduction, physiological relationships, Endosymbiosis endophl,tes and their taxonom,v,endophytic mutualism, genetic variation in plant pathogen populations PLANTPATHOLOGy: ptant disease diagnosis - pathogenic fungi, viruses, viroids, bacteria, andnematodes techniques for the detection of plant niethods of diagnosis including seed healthtesting methods; Signaling in plant disease conventional and modern resistancemechanisms, RNA as a signal, coordination of cell death responses and interplay of
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downstream signaling pathways.
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