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ISI Admission Test – 2015 

JRF in Agricultural and Ecological Research Unit 
Syllabus and sample questions 

 
The candidates appearing for Junior Research Fellowship in Agricultural and Ecological 

Research Unit (AERU) will have to take two tests :  

 

MCQ type [Paper I (AEA) : Full marks – 100, Time – 2 hour] in the forenoon season and 

short answer type [Paper II (AEB) : Full marks – 100, Time – 2 hour] in the afternoon season.  

 

PART A is common for all the candidates. 

PART  B: For candidates with M.Sc. in Applied Microbiology/Biotechnology/Plant Genetics;  

PART C: For candidates with M.Sc. in Microbiology / Botany (Spl. Microbiology) / 

Biochemistry and  

PART D: For candidates with M.Sc. in Entomology / Plant Pathology / Botany / Ecology / 

Nematology / Zoology  

 

 

                                                               AEA & AEB 

                                                Syllabus   
 

PART A 

 
Measures of central tendency and dispersion, probability distribution, sampling distribution, 

difference between parametric and non-parametric statistics, confidence interval, levels of 

significance, regression and correlation, t-test, F-test, z-test, analysis of variance, chi square 

test. 

 

PART B 
 

 

Cell Biology: Prokaryotic & eukaryotic cells; Nucleus and nuclear components – structure & 

function; Cell division, cell cycle; Diversity of genomes; Transport across membrane; 

Cellular compartments and function, protein sorting; Mitochondria and chloroplast; Cell 

signalling.  

Genetics: Information transfer DNA-RNA-Protein; genotype & phenotype; Pseudogenes; 

Transposons; Cell division; Mutation; Mendelian inheritance; Deviation from mendelian 

inheritance, Recombination; Gene expression and function; Linkage & Genetic mapping; 

Immunogenetics; Genes and Evolution; Plant Genetics; Genetically engineered plants 

(GEPs), Concepts of bio-safety, risk analysis and consequences of spread of GE crops on the 

environment.  

Molecular Biology: Discovery of DNA as genetic material; Structure & function of DNA, 

RNA; Chromosomes, chromatin and function; Replication; Repair; Recombination; 

Transposons & retroposons; Transcription; RNA processing; Translation; Genetic code; Gene 

regulation in Prokaryotes and Eukaryotes; Genomic evolution & diversity.  
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Microbiology: Food and Dairy Microbiology; Microbial Physiology; Microbial Diversity 

and extremophiles; Enzyme Technology; Microbial Genetics; Environmental Microbial 

Tecghnology; Pharmaceurical Microbiology 

Immunology: Immune system; B cell, T cell receptors and signalling; Antigens; Innate 

immunity; Cytokines and chemokine; The complement system; MHC,  Antigen processing & 

presentation; T cell/B cell development, activation & differentiation; Adaptive immune; 

Immunoglobulins; Antibody diversity; Antigen antibody reactions; Self Non-self 

discrimination.  

Genetic Engineering and techniques: Modern methodologies in cell/tissue culture; 

Chromosome techniques; PCR; ELISA; Immunocyto/histochemical techniques; 

Radiolabelling of nucleic acids; Hybridization techniques;  Protein DNA interaction; 

Antisense RNA; Cloning; Transformation & transfection; Next generation sequencing 

technologies and other molecular biology techniques.  

 

 

 

PART C 

 
 Microorganisms, cell culture and characteristics, growth and nutrition of bacteria, 

microbial metabolism, microbial genetics, microbial recombination and gene transfer,  

food-borne pathogens, brief introduction to types of microbes responsible for the 

spoilage of foods, microbiological examination of foods, control of food-borne 

pathogens and spoilage microbes, preservation of food, natural food preservatives. 

 

 Cell cycle, nucleic acid structure, DNA replication, transcription, translation and 

regulation, DNA sequencing, mutation and repair, genetic code, operon concept, 

transposons, recombinant DNA technology. 

 

 Enzymes and coenzymes, enzyme regulation, enzyme reaction, enzyme kinetics; 

Structure, function and metabolism of carbohydrates, proteins and lipids. 

 

 Centrifugation and ultracentrifugation, different chromatographic separation 

techniques, molecular characterization using different spectroscopic methods, gel 

electrophoresis, isoelectric focusing,  protein sequencing methods, detection of post 

translation modification of proteins, strategies for genome sequencing,  gene 

expression, microarray analysis techniques, hybridization techniques, Polymerase 

Chain Reaction, DNA fingerprinting, ELISA, RIA, immunoprecipitation, 

fluorocytometry.  

 

 Visualization of cells and subcellular components by light microscopy, resolving 

power of different microscopes, microscopy of living cells, scanning and transmission 

microscopes, immunofluoroscence microscopy, different methods of fixation and 

staining, sterilization and disinfection, biosafety levels.  
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PART D 

 
 

 Agricultural Nematology:  History of phytonematology; economic importance of 

nematodes; general characteristics of plant parasitic nematodes; nematological 

techniques; nematode morphology, biology and ecology; physiology, biochemistry 

and molecular biology of nematodes; taxonomy of phytonematodes- classification of 

nematodes up to family  level with emphasis on groups containing economically 

important genera; identification of economically important nematodes up to generic 

level with the help of keys and description; symptoms caused by nematode, major 

nematode diseases of crops and their management; nematode interaction with other 

nematodes, fungi, bacteria, viruses;  methods of nematode management- cultural, 

physical, biological, chemical, molecular approaches, and integrated nematode 

management.  

  Measuring biological diversity:  Methods of plotting species abundance data; 

measures of species richness; species diversity measures; comparison of communities. 

 

 

________________ 
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Sample Questions 
 

 

PART A 

 

AEA 

 
     1.  The standard deviation of the sample mean 

      (a) increases with the sample size 

      (b) decreases with the sample size 

      (c) increases or remain the same with the sample size 

      (d) decreases or remain the same with sample size 

 

     2.  The correlation coefficient computed for two parameters measured in 429 patients is    

            r =  0.829. This means that: 

            (a) The two parameters are linearly correlated and the link is weak 

            (b) The two parameters are correlated either linearly or non linearly  

            (c) The two parameters are inversely correlated and the link is strong 

            (d) The two parameters are linearly correlated and the link is strong 

 

 

 

 

AEB 
 

1. A train completes its journey around a square rail track with the same speed for each of 

the sides. But on return journey it runs in different speeds for different sides. Comment on 

the average speed of the train for two different situations. 

 

2. (a) Correlation of n paired and positive observations is 0.98. If all the paired observations   

     are replaced by the negative observations with same magnitude, then the correlation  

     for the  new set of observations must be negative – Prove or disprove it.  

 

(b) Four cards are drawn at random from a full pack of cards. What is the probability that  

     there should be at least two queens ?  
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PART B 

 

AEA 

 
1. Mycorrhizae are symbiotic associations between 

(a) bacteria and root 

(b) fungi and root 

(c) bacteria and fungi 

(d) None of the above 

 

2. Leaf-eating insect larvae are controlled in gardens through the addition of endospores 

from 

(a) Bacillus thuringiensis 

(b) Penicillum 

(c) Rhizobium 

(d) Saccharomyces cereviseae 

 

3. Which of the following is not made by a microbial fermentation process? 

(a) Antibiotics 

(b) Amino acids 

(c) Vitamins 

(d) Copper 

 

4. Which of the following transposable elements are not found in plants? 

(a) Tam3 

(b) L1 

(c) Ac 

(d) None of the above 

 

5. During translation, the type of amino acid that is added to the growing polypeptide 

depends on the  

 (a) codon on the tRNA only 

 (b) anticodon on the mRNA only 

 (c) anticodon on the tRNA to which the amino acid is attached only 

 (d) codon on the mRNA and the anticodon on the tRNA to which the amino acid is 

attached 

 

6. Consider a biallelic locus with alleles A and B.  If the mutation rate per generation from 

A to B is more than that from B to A, then 

(a) the proportion of A decreases in every generation 

(b) the proportion of A can remain same in two successive generations 

(c) the allele A will slowly disappear from the population 

(d) none of the above is necessarily true 

 

7. Which of the following statements is true? 

(a) Both linkage and linkage disequilibrium can be detected using population data 

(b) Linkage can be detected using population data, but not linkage disequilibrium 

(c) Linkage disequilibrium can be detected using population data, but not linkage 

(d) Neither linkage nor linkage disequilibrium can be detected using population data 
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8. In a sequencing reaction, by mistake, ddATP was added in the reaction mixture instead 

of dATP. What would be the consequence? 

(a) No DNA synthesis would occur. 

(b) Normal DNA synthesis would occur. 

(c) Synthesis would always stop at the position at which first A was incorporated. 

(d) Synthesis would terminate randomly regardless of the nucleotide incorporated. 

 

9. Coliform bacteria on fermentation of carbohydrates yields 

(a) lactic acid 

(b) acetic acid  

(c) formic acid 

(d) all of the above 

 

10. The mechanism of intake of DNA by a cell from the surrounding medium is called 

(a) transduction 

(b) transformation 

(c) conjugation 

(d) none of the above 

 

 

 

 

 

 

AEB 

 

 
1. (a) What are the safety considerations with Agricultural Biotechnology? (b) What are 

the potential benefits of genetically modified plants? 

 

2. (a) Explain the genetic basis of drug resistance in bacteria. (b) What are biofilms. 

Describe their significance in clinical microbiology.  

 

3. What are the main differences in leading and lagging strand synthesis during DNA 

replication? Explain the roles of two types of Topoisomerases in DNA replication. 

 

4. How are the monoclonal antibodies produced and used in biological research? How 

does the T cell-mediated immune response destroy infected bacteria? 

 

5. Consider a genetic disorder controlled by two unlinked biallelic loci with alleles (A.a) 

and (B,b) respectively. An individual is affected if he/she has genotype aa or bb. If 

both parents have genotype AaBb, what is the probability that an offspring will be 

affected? If the first offspring is affected, what is the probability that the second 

offspring will also be affected? 
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PART C 

 

                                                              AEA 

 
1. Bacterial resistance to antibiotics is a genetic trait that is carried in the bacterial cell in  

(a) chromosome            (b) intron                 (c) plasmid              (d) centromere 

 

2. Each chromatid of a chromosome contains  

(a)  a single, linear DNA molecule 

(b)  two linear DNA molecules 

(c)  four linear DNA molecules 

(d)  variable number of linear DNA molecules 

 

3. Enzyme that forms the peptide bond is known as 

(a) esterase            (b) carboxylase        (c) amidase         (d) dipeptidyl transferase 

 

4. On centrifugation which one of the following organelle would be isolated at last  

(a) Nuclei               (b) Mitochondria      (c) Peroxisome        (d) Ribosome 

 

5. The first step of ‘proof reading’ during protein synthesis is carried out by  

(a) ribosomes        (b) mRNA                 (c) tRNA        (d) aminoacyl tRNA synthetase 

 

6. In Gram staining iodine is used as a 

(a) fixative            (b) mordant              (c) solubilizer             (d) stain 

 

7.   Salmonellosis is caused by the 

            (a) enterotoxin of Salmonella spp. 

            (b) endotoxin of Salmonella spp. 

            (c) neurotoxin of Salmonella spp 

            (d) exoenterotoxin of Salmonella spp 

 

8.   In gas chromatography, the basis for separation of the components of the volatile   

      material is the difference in  

(a) partition coefficients    (b) conductivity      (c) molecular weight (d) molarity 

 

      9.  Which of the following nucleotide sequences contains four pyrimidine bases ? 

(a) GATCAATGC (b) UAGCGGUAA   (c) GCUAGACAA (d) both b and c 

 

     10. Sterilization involves the use of a physical or chemical procedure to  

(a) remove visible soil from surgical instruments 

(b) destroy non-pathogenic organisms 

(c) destroy all forms of microbial life including highly resistant bacterial spores 

(d) destroy all forms of microbial life except highly resistant bacterial spores 
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AEB 

 
 

 

1. (a) State and explain different methods of sterilization.  

     (b) Name three different types of food spoilage microorganisms. Discuss the principle  

          of refrigeration and freezing as food preservation techniques. 

                                                                                                            

 

2. Distinguish between the following :                                                    

(a) Plasmids and cosmids                                                                       

(b) Isozymes and coenzymes 

(c) Ion exchange chromatography and affinity chromatography 

(d) TLC and HPTLC 

(e) Generalized transduction and specialized transduction 

 

 

3. (a) How do you determine Km, Vmax and Kcat values of an enzyme ? 

    (b) What is gel filtration? Describe how the molecular weight of a protein can be  

         determined by gel filtration.      

                                                                                                        

 

4. Write short notes on the following :                                                     

(a) Cell cycle checkpoints 

(b) Lyophilization 

(c) Optical rotator dispersion 

(d) cDNA microarrays 

(e) Ramachandran’s plot 

 

 

5. (a) Describe the structure and functions of different types of RNAs. 

     (b) What is a promoter ? How are start and stop codons identified ? 
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PART D 

 

AEA 
 

1. Tobra virus is transmitted by  

a) Xiphinema spp.   

b) Longidorus spp. 

c) Trichodorus spp. 

d) Xiphidorus spp. 

2. Chitin present in nematode  

a) Cuticle 

b) Egg shell 

c) Stylet 

d) Stomal wall 

3. Reniform and citrus nematode are examples of 

a) Endoparasite 

b) Semi-ectoparasite  

c) Semi-endoparasite 

d) None of the above 

4. Phylum Nematoda is very close to  

a) Nemartea 

b) Nematomorpha 

c) Priapulida 

d) None of  the above 

5. Common name of Trichodorus is 

a) Stunt nematode 

b) Stubby  nematode 

c) Sting nematode 

d) None of the above 

6. Cyst nematode is preliminarily identified based on 

a) Perineal pattern 

b) Cone top structure 

c) Male head morphology 

d) Female shape 

7. Complete genome sequence of a first nematode species has been completed in  

a) Meloidogyne graminicola 

b) Heterodera avenae 

c) Pratylenchus zeae 

d) Caenorhabditis elegans  

8. Mi-gene expressed resistance against  

a) M. incognita 

b) M. javanica 
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c) M. arenaria  

d) All the above 

9. What does species evenness refer to? 

a) The number of individuals of each species    

b) The number of different species    

c) The number of edge effects 

d) The number of ecotones in the area variable 

10. Alpha diversity is a measure of  

a) The number of species in a locality or habitat 

b) Turnover of species between habitats or localities 

c) Estimated number of species present within a large area 

d) None of the above 

 

 

 

AEB 
 

 
1. What are the most common species of root- knot nematodes in India? Discuss in brief 

integrated nematode management strategy for root-knot nematode problems in 

transplanted vegetable crops. 

       

2. What are major nematode problems in potato? Discuss in brief nature of damage, 

symptoms, yield loss and management options for cereal cyst nematode.  

     

3. What are the general characteristics of nematodes? Give an outline sketch of a typical 

vermiform nematode body with appropriate labels of anatomical parts.  

 

4. Give in brief the identification features of following genera:                           

a) Meloidogyne 

b) Rotylenchulus 

c) Hoplolaimus  

 

5. Enumerate the techniques perfected for extraction of nematodes from soil and plants.  

Discuss in brief a common method used for extraction of nematodes from soil in most of 

the nematology laboratories in India.  

 

 

_______________________ 


