
Syllabus for the written examination 

(a) Compulsory subjects 

l. Genera.I English 

This paper will be of 10+2 standard and sha ll consist of a short essay, comprehension, 

precis writing, usage and vocabulary. 

2. Essay in English 

One essay to be wri tten on a topic out of given topics in the paper. The essay will be of 

10+2 standard. 

3. General Knowledge 

This paper will contain questions on Elemen tary Science, Geography 

and Current even ts etc. 

Optional Papers/Subjects 

The candidate may choose only one paper from amongst the three 

optional papers/subjects. The scope of the syllabus will be broadly of 

bachelor's degree level. 

(b) 

t. 
~ ,, 1.1 . ,,V 1.2 

1.3 

1.4 

2. 
2.1 
2.2 

2.3 

2.4 

SYLLABUS OF OPTIONAL PAPERS/SUBJECTS . 

(1) BOTANY 

Microbes and Microbiolo~. 

General account of viruses, Mycoplasma and Cynaobacteria . 
Bacteria-Structure, Nutrition and reproduction (A general account with broad 
classification). 
Economic importance of Bacteria; Bacteria as indicators of pollution; bacteria in industry 
and agriculture. 
Microbiology of ai r, water, so il and food materia ls. 

J\lgae. 
General characteristics and classification of::ilgae (Fritsch 1935, 1945) 
Important features of Chlorophyccac and Xanthophyceae, life histories of Chlamydomonas, 
Volvox, Oedogonium, Coleochaetc, Chara, and Vaucheria. 
Important features of Phaeophyccae and Rhodophyceae, Life histories of Ectocarpus, 
Sargassum and Polysiphonirt . 
Economic importance of algae-algae as food, feed and source of fibre; algae as indicators of 
pollution; algae blooms; algae toxins; algae in industry. 
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3. Fun~i 

3.1 General characteristics and classification of fungi (Ainsworth (1971), Exonomic importance 
of fungi. General account of Lichens. 

3.2 Important features of Mastigomycotina; Life histories of Pythium and Allomyces. 
3.3 lmporlanl characteristics of Zygomycolina and Ascomycotina; Life history of Mucor, 

Saccharomyces, Eurotium and Peziza. 
3.4 Important characterist ics of Basidiomycolina and Dcuteromycotina; life histories of 

Puccinia, Agaricus, Collectotrichum and Cercospora. 

4. Bryophytes 
1.1 General characteristi cs, classification (Smith, 1955) and Alternation of Generations in 

13ryophytes. 
4.2 Structure and reproduction in hepaticea l with reference Lo Marchantia. 
4.3 Structure and reproduction in Anthocerotales and Musci with reference to Anthoceros and 

Fun aria. 
1.4 lmporrnnce of bryophytes in preventing soi l erosion; management of forest floors; 

monitoring and controlling pollution; geobot;;inical prospecting; in horticulture and as 
source of an tibiotics. 

5. 
5.1 

5.2 

5.3 
5.4 

6. 
6.1 
6.2 

6.3 
6.4 

7. 
7.1 

7.2 

7.3 

7.4 

8. 
8.1 

8.2 

8.3 

8.4 

9. 

9.1 

Pteridophytes. 
General Characteristics, classi fi cation (Sporne 1975) and origin of pteridophytes (the first 
vascular plants); stelar system and alternation of genera lions in pteridophytes. 
lmportanl characteristics of Psi lopsida and l.ycopsida; structure and reproducti on in 
Psilotum, Rhynia, Lycopodium and Selaginella. 
lmportanl characteristics of sphenopsida, structure and reproduction in Equisetum. 
Important characteristics of pteropsida, structure and reproduction in pteris and Marsilca. 

Cell Stru~ture. 
Cell wal l; Primary cell wa ll, its structure. fo rmation a11d runction. 

Plasma membrane; The bilayer lipid structure flu id 111osaic model, its functions. 

Cell organel les: structu re and fun ctions of E.R., Golgi bodies, Plastids and mitochondria. 

Ultra-structure of nuclear membrane. Nucleolus: Organizatio 11 and function. 

Chromosome structure and multiplication. 
chromosome structure : physica l and chemical structure and importance of centromere and 

telomcre; sex chromosomes. 
Organization of DNA in prokaryotica and eukaryotic ge11omes. Role of proteins; nucleosome 

model. 
Equallonal division. factors triggering mitosis, var ious stages of mitosis. 

Reductional division, detailed structure of pairing and crossing over. 

Genome organization and function/Gene prote in. 
Basic unit: DNA, structure and rep li cation; satellite and repetitive DNA. 

Gene fu nction: Genetic Code, transcriptions; Regulation of gene expression in prokaryotes 

and eukaryotes. 
Protein synthesis: Ribosomes and tRNA. structure ond function, ID, 2-D. and 3 D structure of 

proteins. 
Extranuclear genome: structure and fun cti ons of 111itochondrial and Plastid DNA, Plasmids. 

Alte rnations on the genome. 
Structural alterations; types. effect and detections of intra chromoromal alterations

dclclions, duplications and inversions. 
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9.2 Mechanism, effect and detection of interchromosomal alterations. 

9.3 Euploidy-type, origin and effect wilh suitable examples. 

9.4 Aneuploidy - types, origin and effect w ith suitable examples. 

10. Alterations in the basic unit of inheritance and inheritance patterns. 
10.1 Gene/Point mutations-spontaneous and indured; mechanism of induction; uses. 

10.2 Shi ft of Genes through mobile elements-transpons, mechanism and salient features, ON/\ 
damages, causes and repair mechanisms. 

10.3 

10.4 

11. 
11.1 

11.2 

11.3 

11.4 

12. 
12.1 

12.2 
J 2.3 
12.4 

13. 

13.1 

13.3 
13.4 

14. 

14.1 
14.2 
14.3 
14.4 

15. 
1 S.'I 

15.2 
15.3 

15.4 

16. 

16.1 

Mexdel ism, laws of segregation and independent assortment, allelic and non-allelic 
interactions. 

Linkage and recombination; linkage in mapping of genes. 

Seed Plants-origin evolution and characteristics. 
Characteristics of seed plants; evolution of seed habit seed plants with and without fruit. 

Geological t ime scale; fossilization-process and types; age of fossils and their importance. 
General characteristics of gymnosperms; classification of gymnosperms by coulter and 

chamberlcin. 
Evolu tion and diversity of gymnosperms. 

Morphology and Reproduction in Gymnosperms 
Morphology, anatomy, reproduction and life cycle in Cycas. 
Morphology, anatomy, reproduction and life cycle in cedrus. 

Morphology, anatomy, reproduction and li fe cycle in Ephedra. 
Fossil gymnosperms : Bennititalcs- History and 

Angiosperm origin and nomenclature. 
Origin and evolution of angiosperms, characteristics and examples of some primitive 
angiosperms (Magnolia). Fossil angiosperms- a general account with reference to 

angiosperm floras.' 
llistroy of angiosperm taxonomy; Aims and Fundamental components of taxonomy;

Taxonomy, omega taxonomy and holotaxonomy. 
Taxonomic identification; taxonomic keys and literature (Floras, Monograohs and reviews). 

Botanical nomcnclature-pnnciples and ru les; taxonomic ranks; type concept and principle 
of priority. 

Classification and tools in angiosperm taxonomy 
Sa lient features of the classification of Bentham and Hooker, merits and demerits. 

Salient features of the classification of Engler and Prantl; merits and demerits. 
Contr ibution of cytology to taxonomy. 

Contribution of phytochemistry and taxi metrics to taxonomy. 

Diversity of anginsperms. 
Morphological diversity of families Ranunculaceae, Brassicaceae, Malvaceae and Rutaccae. 
Morphological diversity of fa mi lies Fabaceae, Rosaceac, Apiaceae and J\canthaceae. 
Morphological diversity of fami lies Apocyanaceae, Solanaceae, Lamiaceae and 
Eu phorbiaceae. 

Morphological diversity of Families Liliaceae, J\maryllidaceae and Poaceae. 

Structure. Development and Reproduction in seed baring plants. 
Basic body plan of a flowering plants; Modular type of growth. 
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16.2 Diversity in plant form in ann uals, biennials and perennials. 
16.3 Convergence of evolution of tree habit in gymnosperms monocotyledons and dicotyledons. 
16.4 The largest and oldest trees of the world; canopy archi tecture. 

17. Root and Shoot. 
17.1 Apica l merslem of root, its position, structure and derivatives. 
17.2 Structural modifications of root for sto rage. respiration, reproduction and for interaction 

with microbes. 
17.3 /\pi ca l meristem, its organi zation and role. 
17.4 Vascularisation of primary shoot in moncotyledons and dicotyledons; formation of 

in ternodes; branching pattern; monopodia l and sympodial growth. 

18. Secondary and Basic structure. 
18.1 Vascu lar cambium and its derivatives; wood stru<.:tu rc in relation lo translocation of water 

and minera ls. 
18.2 Growth rings; heart wood, sapwood, role of woody Skelton,; structure and functions of 

secondary phloem; periderm. 
18.3 Leaf. Initiation; development, arrangement and diversity in size and shape; senescence and 

abscission. 
18.4 Internal structure of leaf in relation to photosynthesis ancl water loss; adaptation to water 

stress. 

19. Flower 
19.l Flower: A modified shoot; structure, development. variety and functions offlower. 
19.2 Structure of anther and Pistil!; Ma le gametophytc and female gametophyte. 
19.3 Poll ination: Type, attractants and rewards for pollination; Polen-Pistil interaction, self 

incompatibi lity. 
19.4 Double fcrliliza tion: Endosperm-typescylology and function; format ion of fruit. 

20. Units and mechanisms of multiplication. 
20.1 Seed formation and its significance. 
20.2 Seed dormancy; Genetic recombination and replenishnwnl through seed. 
20.3 Seed dispersal strategies. 
20.4 Vegetative propagation-grafting, layering. budding and economic aspects. 

21. Physioloe,y. Biochemistry and biotechnoloe:r. 
21.1 Discovery and nomenclature of enzymes. characteristics of enzymes, concept of 

holoenzymes, apoenzyme, ea-enzyme and co-factors. 
21.2 Regulalion of enzyme activity, mechanism of enzyme action. 
21.3 Importance of water to plant life; physical properties of water. 
21.4 Diffusion of water, Osmosis, absorption, transport of water through xylem & transpiration; 

physiology of opening and closing of stomata. 
21.S Macro and Micro elements, importance of minera l nutrients to the plant and their role, 

rnine r·al uptake, deficiency and toxicity symptoms. 
21.2 Mechanism of transport of organic substance in µhlocm, source sink relationship, factors 

affecting translocation. 
21.7 Significances and historica l aspects of photosyn thesis, photosynthetic pigments, action 

spectra and enhancement, effect. 
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21.8 Concept of two pholo systems in photosyn thesis, Z- scheme. photophosphorylation, calvin 
cycle: C4 pathway, CAM plants, photoresp iration. 

21.9 ATP- the biologica l energy, currf'ncy, aerobic and anaerobic respiration, krebs cycle, 

e lectron transport mecha nism (Chemi-osmotic theory). 

21.10 Redox potential. oxdidative phosphorylation, pen lose phosphate pathway. 

21.1 1 Biology of nitrogen fixation, importance of nitratr reductase and its requiation. ammonium 

assimilation. 

21 .12 Structure and function of Li pids, fatty acid and biosynthesis B- Oxidation, saturated and 

unsaturated fatty acides, storage and mobi li zation of fatty acids. 

21.13 Definition and phases of growth, development and kinet ics of growth, seed germination and 

factors of their regulation. 

21.14 Plant movements- the concept of photoperiodism, physiology of fl owering, florigen concept, 

biologica l clocks, physiology of senescence, fru it ripen in g. 

21.15 l listroy and discovery of plant hormones, auxins, gibberellins, cytokinins, absoisic acid and 

21.l 6 

21.17 

21.18 
21.19 

21.20 

22. 

22.1 

22.2 

22.3 

22.4 

22.5 
22.6 

22.7 

22.8 

ethylene, biosythesis and mechanism of action. 
Photomorphogenesis: phytochromcs and cryptochromes, their discovery, physiological 

role and mechanism of action. 

Tool and techniques of recombinan t DNA Technology, cloning vectors: genomic and DNA 

li brary. 

Transposable e lements, techn iques of gene mapping and chromosome walking. 

Functional definition of biotechnology, basic concepts for plant tissue cu lture, cellular 

totipotency, differentiation and morphogenesis. 

Biology of Agro bacterium, vectors for gene delivery and market genes, salient achievements 

in crop biotechnology. 

Plant and Environment. 
Atmosphere-gaseous composition: water-water cycle, and its sign ificance, global radiation, 

photosynthetically active radiation. temperature. 

Soil structure; soi l profiles and development, physico-chemica l properties of soil and biotic 

components. 

Morphological, anato mical and physiological responses of plants to water (hydrophytrs and 

xerophytes) and salinity. 
Morphologica l, anatomical and physiological responses of plants to light (potopenod1sm, 

heliophytes, sciophytes) and temp. (thermoperiodically and vernalization). 

Population ecology, growth curves: Ecotypcs and ecads. 

Communi ty ecology: Commun ity characteristics; frequency, density, cover, life forms, 

biological spectrum, ecologica l sucession. 

Ecosystem: structure, abiotir and biotic components, food chain, food web, ecological 

pyramids and energy flow. 

Biogeochemical cycles of carbon, nitrogen and phosphorus. 

23. Natural Resources and Management. 
23.1 Biogeographical regions of India. 

23.2 Vegetation types of India; Forests and grasslands. 

23.3 Strategies for environmental Management.' 

23.4 Conservation of Natural resources. 

24. Utilization of plants. 
24.J Food Plants: origin of wheat, maize and potato and their cultivation in India. 
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24.2 Fibres : cu ltivation and processing of cotton and jute. 
24.3 Beverages: Botony and processing of tea and coffee. 
24.4 Spices: history and the parts used of Asafoctida. Cumin, Fennel, Goriander, Cloves, 

Cinnamomum and Cardamon .. 

25. Utilization of Plants. 
25.1 Veg. oils: Source of vegetable oils: Botany, Cultivation and utilization of Groundnut, mustard 

and coconut. 
25.2 A general account offirewood and timber sources of J&K State and utilization of Bamboos. 
25.3 Medicinal plants of J&K State: a genera l account. 
25.1 Rubber: sources of rubber, extraction and processing of commercial rubber. 

(II) SILVI CULTURE 
1. Principles of Silviculture 

Definition of Forestry:- Stages of forestry deve lopment and its influence on forest ry today. 
Definition of si lvics and silviculture role of silviculture. Major forest types, distribution and 
composition in India and J&K. 

Study of site factors like climatic, edaphic, physiographic and biotic in relation to forest.' 

Classification of climatic factors, the role played by light, temperature, rainfall, snow, wind, 
humidity and evaporation in relation to forest vegetation. 

Edaphic factors of biological agencies parent rock topography etc. on the soil format ion. Soil 
profiles-physical and chemical properties, minera l nutrients, nutrient cycling, soil moisture and 
their influences on forest production. 

Tree growth photosynthesis biotic factor-influence of plants, insects, wild animals man and 
domestic animals on vegetation. 

Tree growth photosynthesis, respiration, translocation and transpiration. Cambial development, 
growth rings, effects on environment on cambial development. Shoot and drown development. 
Flowering, fruiting and seed production. 

Root growth-distribution and biomass. Environmental effects on development si lvicultural 
manipulation of root growth. 

Stand dynamics- Plant succession, competition and tolerance stand development- basal area and 
yield table. 

2. Practices of Silyiculture 
Classification of forests. Forest regeneration, natural, artificial (Plantation forests) ands mixed 
regeneration. Natu ral forest types and the ir management. Plantation forests: planting survey, 
planting plan, plantation records, maps, ecological aspects for the choice of tree species, site 
preparation, planting tools and planting, direct seeding gap fi ll ing, affo restation of dryland, 
wetland and adverse sites and taungya. Enrichment planting; fertilizer, app lication, nursery crops, 
cover crops. Tending; control of climbers and undesirable trees. Weed Management. Pruning and 
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lopping. Thinning- thinning of irregular crops, increment fe ll ing, improvement felling. Fire 
prescribed burning. Connicts between afforestation and cattle ranching . 

3. Silvicultu re of t rees and shru bs (Soft wood) 
The origin, distribution, genera l description, economic value, Phenology, siv1culture characters, 
regeneration methods, management of soft woods such as Cedrus deodara, cupressus torrulosa, 
pinus wallichiana; P. roxiburghii, P. hclpenusis, P. gerard iana, Abics Pi ndrow, Picca Smethana and 
Tropical Pines like P. oocarpa, P. petula, P. inesia Rhododendrons, Pyrus passia, and indigofera 
species, juniperus, aqathis robusta. 

4. Silvicultu ral Syste ms 
Silvicultural system:- definition modern si lviculturc, classical silviculture, classification and detailed 
study of the following systems. 
Clear felling, system ( Inc luding clear strip and alternate strip system); shelter wood system; 
uniform system. the group system the ship shelter wood system; the wedge system; the irregular 
shelter wood system; the coppice of two rotation system; the shelter wood coppice system; 
coppice selection system; coppice with standard system; coppice with reserve system; pollard 
system and culm selection system in bamboo. 

5. Siliviculture oflndian trees-II 
Ge neral description, growth and siliviculture characters and regeneration methods of following 
species:-
Quercus species, J\ lus nitida, Acer Spp. Acacia nilotica, /\ catechu, Da lbergia Sisso, juglans rcgia. 
Toona Ciliata Bauhinia Variegata, f-raxinus spp. Celtis australis, Grewia optiva, morus species, 
platinus orientalis, Eucalyptus spp, populus spp. salix species, Robinea pseudoacacia, ulmus 
wa ll ichiana, calalpa bigninoides, Albizzia spp Dondonaea viscoso, parrotia spp. viburnum, olea 
cuspidate, Aesculus indica, Ailanthus excelsa; Tectona grandis, shorea robusta Rcrbcris spp. 
prosopis spp Leucaena leucocephala, Hippophae rhamanoidls. 

(111) FIELD CROPS 

1. Cereals , Millets and Pulses 
Economic importance-origin and distribution, soil climatic requirement land preparation, varieties, 
seed-rate/seed treatment, sowing time density growth stages, water management nutrient and 
weed management after cultivation, harvest and processing. 

Cereals:- Rice, maize, wheat, oats, barley. 
Millets:- Sorghum pearl - millC't; finger millet and small millets. 
Pulses: - Beans, blackgram, grecngram. cowpea, soyabean, lenti l and peas. 

2. Oil seeds and commercial crops. 
Economic imporlance-origin and distribution-soil and climatic requirement, land preparation 
varieties, seed rate, seed treatment, sowing density crop growth stages, integrated nutrient 
management- 1rrigat1011, weed management, harvest and processing cropping system and yield 
constraints together utilization. 
Oil seeds:- Groundnut Scsamum, Su ntlowcr, Castor, Safflower, rapeseed, mustard, niger and 
linseed. 

Commercial Crops:- Tobacco, cotton, sugarcane, sugarbect, saffron, zeera, potato, onion and garlic. 
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3. Forages and Grasses 

Forage crops:- definition, classi fi cation of fo rage crops (annual and perennial): leguminous 
and cereal fo rages crops with thei r characterist ics Qual ity- characte ri stics of fo rages crops: storage 
and preservation or forages (hay and silage) making Grassland improve ment problems and 
prospects. Renovations of degraded grasslands; Role of grasses and legumes in soil fert ility. 

Brief description about the culti vation of important grasses and legumes. 

(Sunit and), 03' 
S •crelary 

J&K Public Se rvice Commiss io n 
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