12. Silviculture and Agro Forestry Syllabus for conducting written Examination
for direct Recruitment of Teaching posts in the Cadre of Assistant
Professors at UASM

SILVICULTURE

Forest ecosystems- Introduction to tropical/ temperate silviculture. Role of
silviculture in forest and wild land management, major forest formations
classification, distribution, composition and structure. Vegetation dynamics- species
richness-diversity indices. Vegetation forms of India and their productivity. Forest
ecosystem- structure and functioning, community development, competitive
interactions in forest communities, forest succession, concepts and models of
succession-Connell-Slatyer models, climax theories, tolerance.

Ecophysiology of tree growth- effect of radiation and water relationship, mineral
nutrients and temperature. Forest stand development - stand development,
evenaged and uneven-aged stands, age and site quality. Tree architecture and its
role in stand management.

Stand density determination-stand density indices-stand density management
density management diagram, silvicultural treatments involved- thinning as a stand
management tool, objectives of thinning, effects on growth and yield, thinning effect
on economic yield of stands. Forest site quality evaluation-direct and indirect
methods.

Treatment analysis-silvicultural regimes- factors influencing choice of regimes, use
of system analysis to determine regimes, models for evaluating silvicultural
alternatives, development of silvicultural regimes to suit management objectives,
optimum management strategies, silvicultural prescriptions for maximum
production regime.

FOREST BIOMETRY

Measurement of tree parameters. Determination of tree age and dendrochronology
for growth history and climate change studies.

Estimation of volume, growth and yield of individual tree and forest stands.
Preparation of volume tables. Application of yield and stand tables.

Forest inventory, sampling methods adopted in forestry, Use of GIS in forest
inventory. Quantification of regeneration and stand establishment. Measurement of
crown density and crown ratios. Simulation techniques. Growth and yield prediction
models — their preparation and applications.

SILVICULTURAL PRACTICES

Sivilculture under changing context of forestry- sivilculture and ecosystem
management, stand dynamics, silvicultural practices for pure and mixed stand, even
aged and uneven aged stand - silvicultural practices for changing climatic
conditions.



Silvicultural practices for natural and artificial regeneration - Ecology of
regeneration, forest site management- enrichment of site — quality classes and site
index models — stand density — spacing and tree growth - forest vegetation
management — techniques for early stand growth- tending operations. Biomass
allocation: belowground and aboveground. Changing trends in adoption of
silvicultural systems.

Stand development — stages- crown dynamics, Crown Competition factor, Maximum
crown area, thinning — pruning — response of trees and impact on wood quality,
salvage cutting — improvement felling and enrichment planting — management of
weeds, Invasive weeds in forests, Silvicultural practices for short rotation forestry
coppice forestry, Continuous cover forestry.

Site specific selection of tree species. Precision silviculture —silvicultural practices for
important fast growing trees and bamboos of India- Populus species, Neolamarkia
cadamba, Eucalyptus sp., Casuarina sp.,Tectona grandis, Melia dubia, Dalbergia
sissoo, Gmelina arborea, Leucaena leucocephala, Ailanthus excelsa, Azadirachta
indica, Swietenia macrophylla, Dendrocalamus sp., Bambusa sp., — Mechanization of
silvicultural practices.

AGROFORESTRY SYSTEMS

Agroforestry: objectives, importance, potentials and limitations for implementations.
Land capability classification and land evaluation. Basis of classification of
agroforestry systems and principles, indigenous vs. exotic, intraspecific variations,
crown architecture of tropical/ temperate trees. Ideotype concept for selection of
multipurpose trees. Nitrogen fixing trees. Overview and case studies of different
agroforestry systems.

Structural and functional attributes of agroforestry systems, shifting cultivation,
taungya system, multiple and mixed cropping, alley cropping, silvopastoral systems,
shelter-belts and windbreaks, energy plantations and home gardens.

Role of trees in soil productivity and conservation— micro-site enrichment- litter and
fine root dynamics, Nitrogen fixation and nutrient pumping. Soil productivity and
management in agroforestry.

Community forestry and social forestry, linear strip plantations.

Trends in agroforestry systems research and development, Diagnosis and Design —
PRA-RRA tools in agroforestry problem diagnosis.

Climate Change mitigation and adaptation through agroforestry- -climate
negotiations- LULUCF- agroforestry options.

INTERACTIONS IN AGROFORESTRY SYSTEMS

Tree-crop interphase- biological factors affecting form and function in woody and
non-woody plant mixtures. Nature and types of interactions- positive and negative,
aboveground and belowground interactions- competition, complementarity in
resource sharing.



Method for quantifying interactions, principles of resource capture and utilization of
light and water, nutrition and space. Tree-soil-crop interactions- nitrogen fixing trees
interactions in agroforestry. Allelopathy. Use of radioisotopes in tree-crop interaction
studies. Root distribution of trees and crops-competition and/ orcomplementarity.
Animal-tree-crop interaction.

Management options to neutralize negative (competitive) interactions, tree
husbandry practices for alleviating competition- tree density manipulation, pruning,
mixture of trees and herbaceous crops.

MODERN NURSERY TECHNOLOGIES

Introduction and importance of nursery. Types of nurseries-temporary and
permanent, bare root, containerized and clonal nursery. Bare root nursery-
nurserysoil and water management, bed preparation, pre-sowing seed treatments,
seed sowing and intermediate operations, viz., pricking, watering, fertilization,
weeding and hoeing.

Physiology and nursery environment interaction affecting seedling growth. Root
culturing techniques. Containerized nursery—type and size of containers including
root trainers, selection of growing medium. Types of green house and mist chamber
for propagation.

Vegetative propagation — importance, selection of superior genotypes, Advanced
methods of propagation, containers, growing media, fertilizers, sanitation and
management in vegetative propagation. Special requirement for clonal ropagation.
Propagation Structures and Management.

Clonal propagation: miniclonal and micro cuttings technology. Vegetative
propagation of bamboos and canes. Factors affecting rooting of cuttings. Lifting
windows. Important forest nursery pests and diseases and their management.
Seedling quality assessment, grading, packaging, storing and transportation.

PLANTATION FORESTRY

Role of plantation forestry in meeting the wood demand - status of plantation forestry
in India and world. Purpose of plantation, factors determining scale and rate of
plantation. Land suitability and choice of species. Preliminary site preparation for
establishing plantation. Plantation planning, project formulation and appraisal.
Planting programme, time of planting, spacing, pattern and planting methods.

Nutritional dynamics and irrigation of plantation. Mechanization in plantation.
Protection and after care of plantation. Pruning and thinning in plantations for
quality wood production. Rotation in plantation. Failures of plantations. Impact of
interaction and integration of plantation forestry.

Protective afforestation, afforestation of inhospitable sites. Plantation forestry for
climate change mitigation- carbon forestry. Ecological factors and long term
productivity. Sustainable yield from plantations. Case studies in plantations of
Eucalyptus, Casuarina, Poplars, Acacias, Pine, Silver Oak, Gmelina, Teak,
Sandal,Bamboo, etc. Production technology of energy plantations, industrial
plantations.Emerging concepts in plantation forestry: mixed plantation, continuous
cover forests.



INDUSTRIAL AGROFORESTRY

Role of forests in industrial sector, industrial raw material, demand and supply,
indigenous and exotic industrial resources, extent of area, policy and legal
issuestowards industrial wood plantation. Major wood based industries in India;
timber, pulp wood, plywood, matches, etc. Raw material requirements and their
procurements.

Industrial wood plantations — status in India and different states, preferred species—
current plantation management and establishment, propagation and plantation
technique, economics of industrial agroforestry, pest and disease management for
major industrial wood species, harvesting, reduced impact logging, mechanization.

Supply chain; definition, concept, supply chain network, logistic activities,
Marketingsystem; marketing type and channel, price patterns of various industrial
wood agroforestry plantations. Contract farming: concept and methods, contract tree
farming system in India. Industrial experiences— price support system — constraints.
Corporates in industrial agroforestry: International and National corporate, success
stories. Corporate social responsibilities. Tree insurance.

Impacts of industrial agroforestry — ecological impacts; climatic, edaphic and biotic—
carbon sequestration. Carbon storage potential of industrial agroforestry and carbon
trading mechanism of industrial agroforestry, socio-economic impacts—clean
development mechanism. Certification of industrial plantations.

CLIMATE CHANGE AND CONSERVATION SILVICULTURE

Global climate change-factors involved, green house gases, potential threats, global
carbon cycle and C-budget, carbon sequestration. Forests and climate change:
Forest responses and vulnerabilities to climate change mitigation.Status of forests
in global climate change. Harnessing Forests for Climate Change Mitigation,
International climate negotiation, UNFCCC, IPCC, CoP:LULUCF, REDD++ and CDM.

Silviculture and  sustainability-criteria and indicators for sustainable
plantationforestry in India-CIFOR guidelines. Silvicultural and stand management
strategies for carbon sink maximization and source minimization. Adaptive
silviculture for climate change.

Disturbance- natural and anthropogenic, short and long term impacts and their
implications. Fire loss estimation in forests. Deforestation and degradation trends at
global, national and regional levels. Mega development projects, Road widening
projects and conservation of native and threatened species, management and
rehabilitation plans.

Impacts of ‘No Green Felling’ on stand productivity and health. Restoration forestry
silvicultural treatments for habitat restoration, catchment area treatments,
enrichment planting, Analog forestry for site productivity and carbon value.
Expanding forest and tree cover area- TOF sector in India.

Role of canopy in regulating functional inputs to stand: canopy and forest
continuum, Continuous Cover Forestry. Silviculture of old growth stands and sacred
groovestheir ecological significance and biodiversity values. Carbon sequestration
potential of Trees Outside forests (TOFs), homegardens and urban forests.



TREES AND SHRUBS FOR AGROFORESTRY

Introduction, importance of woody elements in agroforestry systems, their role in
biomass production. Suitability of species for different purposes. Multipurpose trees
in agroforestry systems. Fodder from trees/ shrubs and their nutritive value,
propagation techniques.

Role of nitrogen fixing trees/ shrubs. Choice of species for various agro-climatic
zones for the production of timber, fodder, fuel wood, fibre, fruits, medicinal and
aromatic plants. Generic and specific characters of trees and shrubs for agroforestry.

Fruit crop and small timber trees and their need and relevance in agroforestry, trees
suitable for various assemblage and their planting plan in different agroclimatic
zones and agroforestry system. Intercropping in fruit orchards like Apple, Walnut,
Jack fruit, Mango, Sapota, Pomegranate, Orange, Citrus, Guava, etc. Modification in
tending and pruning operations and canopy management. Fertility management,
yield and quality improvement.

ECONOMICS OF AGROFORESTRY SYSTEMS

Basic principles of economics applied to agroforestry. Financial measures.
Quantification and valuation of inputs and outputs- direct and indirect methods.

Optimization techniques-Planning, budgeting and functional analysis. Role of time,
risk and uncertainty in decision making. Agroforestry budgeting. Risk analysis,
reassessment.

Financial and socio-economic analysis of agroforestry projects. Principles of financial
management and harvesting, post harvest handling, value addition, marketing of
agroforestry products including benefit sharing.

Valuation of ecosystem services in agroforestry and payment for ecosystem systems.
Bankable agroforestry projects, incentives, tree insurance, etc. Certification process
in agroforestry based carbon projects, carbon finance, etc.



TREE SEED TECHNOLOGY

Introduction, trends and development in tropical, sub-tropical and temperate
forestry and their influence on seed demand. Seed problems, limiting factors in tree
propagation and afforestation.

Reproductive biologyof seed plants — development and maturation of seed bearing
organs and seeds — morphology of fruit and seed — seed dispersal — ecological fruit
and seed types- seasonality and periodicity of flowering and fruiting — reproductive
age — influence of external factors on seed production. Seed structure and chemical
composition — development and maturation — germination — breakdown of storage
products — endogenous hormonal regulation — effect of stimulators and inhibitors—
dormancy - its causes and breakage specific problems of seeds of woody plants.

Determining maturity indices. Factors influencing choice of collection methods.
Methods of seed collection and processing. Storage methods — loss of viability during
storage. Dormancy and pre-treatment. Germination and seedling establishment and
seed testing techniques.

Quality seed production technologies — seed certification.

Eco-physiological role of seed storage. Classification of seed storage potential.
Factors affecting seed longevity. Pre-storage treatment. Physiological change during
ageing. Storage of orthodox, recalcitrant and intermediate seeds, Fumigation and
seed treatment.

NUTRIENT AND WEED MANAGEMENT IN ODUCTION FORESTRY

History of nutrient management in forest nurseries and plantations. Essential
nutrient elements and their deficiency. Mechanism of nutrient uptake by plants,
functions and translocation/ interactions. Concept of nutrient availability.

Climatic and soil conditions causing micronutrient deficiencies in plants. Occurrence
and treatment of micronutrient disorders. Evaluation of soil for the supply of
micronutrient. Rare and non-essential elements.

Technology and use of complex liquid and suspension fertilizers. Fertilizer use
efficiency. Biological nitrogen fixation and bio-fertilizers. Farm yard manure and
other organic fertilizers. Mycorrhizal associations and their significance. Economic
implications of nutrient management. Importance of renewable wastes and their
recycling.

Principles of weed control. Methods of weed control-cultural, biological, mechanical
and chemical. Herbicide/ weedicide classification, properties and their application.

CROPS AND LIVE STOCK MANAGEMENT IN AGROFORESTRY

Choice of inter-crops for different tree species, sowing and planting techniques.
Planting patterns, crop geometry, nutrient requirements, and weed management.
Management of fodder tree species, thinning, lopping, pruning. Ecological and socio-
economic interactions.



Role of tree architecture and its management on system’s productivity. Production
potentials of fodder based agroforestry systems in different agro-climatic conditions
and crop combinations. Importance of cattle, sheep and goat vis-a-vis agro-forestry
systems. Feed and fodder resources in agro-forestry systems and live stock
management.

Nutrient analysis of forages derived from fodder trees/ shrubs. Nutrient requirement
for various livestock and their ration computation with agroforestry forages and tree
leaves. Forage and tree leaves preservation.

Calendars for forage crop production in agro-forestry systems including lopping
schedules. Optimization of animal production. Animal products technology and

marketing.

Integrated Agroforestry Farming System.



