	Forestry and Range Management

	Sr. No.
	Core Areas
	Percentage

	1.
	Forest / Range Law & Policy
	5%

	2.
	Silviculture
	10%

	3.
	Forest Utilization
	10%

	4.
	Range Management
	10%

	5.
	Watershed Management
	10%

	6.
	Forest Management
	5%

	7.
	Forest Biometrics
	5%

	8.
	Social Forestry
	10%

	9.
	Climate Change & Forestry
	10%

	10.
	Forest Engineering & Survey
	5%

	11.
	Forest and Range Ecology
	5%

	12.
	Forest Protection
	5%

	13.
	Biodiversity & Environment
	5%

	14.
	Eco-Tourism and Wildlife Management
	5%

	
	Total
	100%


	Forestry and Range Management (Detailed)

	Sr. No.
	Core Areas
	Percentage

	1.
	FOREST / RANGE LAW & POLICY:

History of Forest Policy in Pakistan, Policy Formulation, Basic Terminology of Forest and Pakistan Penal Code for Law and Policy, History of Forest Acts in Pakistan, Legal Classification of Forests, Forest Act 1927, The Baluchistan Forest Regulation. 1880,Guzara rules of Rawalpindi District 1927, Cattle trespass Act 1871, Sind grazing rules 1936, NWFP(KPK) Forest Ordinance 2002, The Jammu & Kashmir Forest Regulation 1930, The Gilgit Forest Rules 1932, West Pakistan Wildlife Protection Rules, 1960. Draft Rangeland Policy-2010.
	5%

	2.
	SILVICULTURE:

Concept of forest, classification of forests including major divisions of the world’s forest. Forest types of Pakistan and their distribution. Forest composition, stand structure and tree classification, pure and mixed stands, even and un-even aged forest stands. Natural regeneration: factors affecting, natural regeneration, reproduction methods under various Silvicultural systems and their applications, cultural and tending operations. Artificial regeneration: definition, objectives, choice of natural/artificial regeneration, Silviculture of forest tree species, choice of species, local and exotic species, evaluation of site for planting, site preparation, sowing and planting methods, spacing, irrigation, cultural operation, protection. Seed collection and extraction, seed testing, storage, pre-sowing treatments. Nursery establishment: types of nurseries, selection of site, layout, area preparation, growth medium/soil preparation, soil and seed treatments, manuring and fertilization, cultural operations, grading, transportation. Afforestation of degraded sites: arid and semi-arid areas, water logged and saline areas, canal side, highways/road sides, sand dunes, land slips, denuded hill slopes and ravine lands.
	10%

	3.
	FOREST UTILIZATION:

Tree Felling Methods, Instruments and Techniques Used in felling, Wood Extraction Methods in Different Forest Types, Storage, Grading and Transportation of Timber. Structure of Wood.- Softwoods and hardwoods, sapwood and heartwood, pores and vessels, pits, trachieds and fibres, parenchyma, rays, tyloses, resin canals, gum ducts, ripple marks, grain, texture and figure. Wood Defects. Physical properties, colour, Luster, odour and taste, density and hardness, shrinkage, wood-moisture relations, thermal and electrical conductivity; calorific value.  Mechanical properties of wood, various tests for bending strength, compression, tension, impact, hardness, shear, cleavage and nail-holding power. Wood seasoning and preservation. Pulp and Paper: Essential requirements for suitability of raw material for pulp and paper manufacturing processes. Minor Products of Forests (NTFPs).
	10%

	4.
	RANGE MANAGEMENT:

Range Ecological Zones of Pakistan, Basic terminology, Range Soils, Range vegetation, Collecting Range plants, Range Site.  Principles of Range Management., Ecology in relation to Grazing; range ecosystem, Quantitative and Qualitative analysis of Range vegetation, Inventory and Evaluation, Biomass and Grazing capacities, Range condition analysis, Range utilization. Planning Grazing use of the Range; Grazing Systems, Management of Proper Range Use; factors for achieving maximum range productivity, range readiness, etc.. Range Improvement & Rehabilitation Techniques–rangeland protection -range reseeding–water harvesting/spreading techniques–transplanting trees/shrubs (dry afforestation) -indigenous and exotic species for range rehabilitation-prescribed burning & range fertilization–fencing, salting, herding-stock water development.
	10%

	5.
	WATERSHED MANAGEMENT:

Concept of watersheds and watershed management, Watershed areas of Pakistan, Principles of Watershed  Management, Hydrological cycle, Precipitation types and Measurements, Erosion types, Assessments and Control (Biological and Engineering Structures), Stream flow and Discharge assessments, Hydrographs and Manning’s  equations, Management problems and potentials of various watersheds, Snowpack management, Floods/Flash floods/Torrent and their control. Watershed Planning and Analysis. Development of Integrated watershed plan, Socio-economic evaluation of watershed management Programmes

Watershed research and education.
	10%

	6.
	FOREST MANAGEMENT:

Objectives of Forest Management. The actual growing stock, structure, species composition, age and size class distribution and density. Concept of sustained yield and its status in Pakistan. The Normal Forest. Current status of the concept of normality. The Regulation of the yield; Object of cutting, methods of yield regulation, periodic yield and regeneration block (Cotta’s formulation, equivalent volume). Periodic block, revocable periodic block, single periodic block. Volume and increment methods, Austrian formula, Hunde-Shagen formula, Von Mantel’s formula, Masson’s ratio and Flury’s constant regeneration area method, number and sizes of trees, stand projection tables, tree rotations and its types. Concept of sites, Determining site quality Silviculture Systems for management of different forest types. Management of irrigated plantations
	5%

	7.
	FOREST BIOMETRICS:
Definition and scope of the subject. Units of wood measurement. Measurement of diameter, height, age, form factor, basal area, volume and increment of felled and standing trees as well as of forest stand. Stem Form Studies, Volume tables, yield tables/management tables. Measurement of firewood. Sampling methods. Determination of forest resource using Continuous inventory method, Fixed area plot method and Prism Sampling.
	5%

	8.
	SOCIAL FORESTRY:

Introduction and Importance of Social Forestry, Types of Social Forestry; agro forestry, Farm Forestry, Community/ village forestry, urban forestry, industrial forestry, participatory forestry and energy forestry . Basic Terminology, Components of Agroforestry, Ecological, Social and Economical Aspects of Agroforestry System, Agroforestry Systems, classification, Existing Agroforestry systems of Pakistan and their potential and Constraints. Introduction to Joint Forest Management (JFM).  Participatory Forestry Situation analysis, Conflict Analysis. Selection of Suitable tree species for different agro-ecological zones of Pakistan
	10%

	9.
	CLIMATE CHANGE & FORESTRY:

Climate change: The role of CO2 and other atmospheric trace gases. Forest ecosystems as sinks and sources of trace gases. Effects of climate change on forest productivity and Phenology. Forests and forest plantations in the global carbon cycle. Carbon sequestration in forests: a mitigation option? Forest ecosystem response and Vulnerability to recent climate change. Ecosystem Resistance and Resilience to climate change. Effects of Climate on disturbance in Forest Ecosystems (Fire, Insect and Pathogens, Invasive plants). Global Political responses to climate change. Current adaptation measures and policies. Management for adaptations. Future Environmental Impacts and Vulnerabilities. Concept and application of REDD & REDD+
	10%

	10.
	FOREST ENGINEERING & SURVEY:
Definition, objectives, Principles and classification of forest survey, Scales and their classification. Construction of scales and their usage, chain / Triangulation Survey, Traverse Survey, Plane Table Survey, Site and Foundations for Building Construction, sources of water and approach road. Object, types and design of foundations, Roofs, Floors, and Joinery for building construction, Types of roofs, Beams and trusses coverings, Flat roof, Brick, concrete and mosaic floors, Paraquetting, Joinery frames, Types of doors, windows and ventilators, Forest road Construction.
	5%

	11.
	FOREST AND RANGE ECOLOGY:
Concept with respect to forest and range ecosystem. Autecology and Syncology, Plant vs Forest Ecology. Environment Complex, Influence of Environment on Forest, Micro environment, Environmental factors (Soil, Water, Temperature, Light, Atmosphere, Topography, Biotic Factors, Pyric Factor), Biotic and Abiotic Components  of forest and range ecosystem. Climatic and Edaphic Regions of Pakistan, Plant animal interaction, Methods of vegetation surveys. Relationship between upperstorey and understorey, Plant -animal interactions  in forest ecosystem, Regeneration/restoration ecology, Forest and range succession and stand dynamics, Forest canopies, Natural disturbance in forest environments, Biological impacts of deforestation and fragmentation.

Drought impacts and Mitigation
	5%

	12.
	FOREST PROTECTION:

Major insects and pest of forest trees and forest products. Insect and pest of stored timber, Integrated pest management (IPM), Mycology, fungi classification, Bacteria, Viruses, Nematodes and other pathogens. Specific fungi causing different diseases such as wood decay, discoloration, cankers and foliage diseases etc. Pathology in relation to forestry practices. Principles of forest diseases control. Symptoms, causal organisms, modes of infection, biology and control of important forest tree diseases. Pests of shisham, kail, chir, deodar, poplar, kikar, eucalyptus, etc. Vertebrate pest of Forests, Important nursery pests, important seed pests, general control methods.
	5%

	13.
	BIODIVERSITY & ENVIRONMENT:

Introduction to biodiversity, Importance of Biodiversity Conservation, Loss of Biodiversity: Causes and Consequences. Factors responsible for biodiversity dynamics, Methods of measuring biodiversity, Concept of Red Book and endangered Species. Increasing diversity by restoring damaged ecosystems. In-situ and ex-situ conservation, Climate and Climate change, Components of climate. Environment and biodiversity, Impact of environment change on Biodiversity, Biodiversity Action Plan of Pakistan. Global Conventions related to Biodiversity.
	5%

	14.
	ECO-TOURISM AND WILDLIFE MANAGEMENT:

Concept of recreation and Eco- tourism, Factors responsible for eco-tourism, Recreation and Planning. Important outdoor facilities and services: Roads and trails, signs, camping grounds, picnic areas. Protected areas: wildlife sanctuary, National parks, game reserves, and safari park. Govt policies for promoting eco- tourism. Major wildlife species of different forest types of Pakistan. Causes of decline of wildlife. Problems/ Constraints in Wildlife management, Wildlife and Habitat conservation.
	5%

	
	Total
	100%


