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Syllabus for Biological Science JRF exam:
CODES : AEA and AEB

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

_______________________________________________________________________

Pedogenic processes and their relationships with soil properties; rocks, minerals and other soil
forming materials; soil development; pedon, polypedon, soil profile, horizons; soil survey, soil
series, soil maps, soil correlations; soil texture, soil structure and classification, soil aggregation,
soil consistency, soil crusting, bulk density and particle density of soils and porosity. Humus,
humic  acid,  fulvic  acid.  Soil  water-  retention,  soil  moisture,  soil  temperature,  soil  air,  soil
erosion,  land  degradation.  Soil  colloids,  chemical  equilibria,  electrochemistry  and  chemical
kinetics. Essential elements in plant nutrition; nutrient cycles in soil; macro and micro nutrients
in soil; manures and fertilizers; integrated nutrient management. Acid, acid sulphate, saline and
alkali soils and their management; Irrigation water quality, major soil groups of India. Heavy
metal  and pesticide  pollution;  greenhouse gases.  Soil  biota,  soil  microbial  ecology,  types  of
organisms, soil microbial biomass, respiration, soil enzyme activities. Biochemical composition
and biodegradation  of  soil  organic  matter  and  crop residues.  Biofertilizers,  Methods  of  soil
analysis 

Agrometeorology; weather forecasting; water balance model; available moisture index model;
factors  limiting  growth,  development  and  yield  of  crop  as  affected  by  light,  temperature,
humidity and precipitation. Growth and development in adverse environmental conditions like
drought, flood. The inventory of potentialities in a) climate, b) soil types, c) irrigation, d) manure
and fertilizers, and e) package of practices, and their utilization. Mechanism of variability and
selection-seed production and distribution, seed testing and certification and storage of seeds-
description and variety improvement of cereals, pulses, oilseeds and commercial crops. Growth
and  development  in  adverse  conditions  like  acidity,  salinity  and  alkalinity  of  soil.  Role  of
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nutrient elements- major and minor. Factors affecting their availability. Advanced studies in the
cultural practices of rice, wheat, maize, cotton, jute, potato, forage crops, pulses and oilseeds;
economics of crop production; different cropping systems including inter and mixed cropping.
agronomic  experiments;  application,  layout  and  analysis  of  data  of  principal  experimental
designs viz. Randomized block, Latin squares, factorial experiments, split-plot and confounding;
computation of linear and curvilinear regressions and their uses.

Basic  Statistics: Descriptive  Statistics, Measures  of  central  tendency  and
dispersal;  Correlation  and  Regression;  Binomial,  Poisson  and  Normal
Probability distributions; Test of significance, t-test; Analysis of variance; Chi-
square test; Confidence Interval.


