
DEPARTMENT OF AGROFORESTRY AND ENVIRONMENT 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Curricula and courses for M.S. in Agroforestry and Environment 

 

          January-June semester 
 

           A. Compulsory courses: 08 credits Credits Marks 

AGF 501  Agroforestry Principles and Practices 

AGF 502  Agroforestry Species and Production Technology 

AGF 503 Silviculture in Agroforestry 
AGF 517 Climate Change and food security 

2 

2 

2 

2 

100 

100 

100 

100 

                       B. Elective Courses: At least 4 credits  
AGF 507  Agroforestry Management Protocol 

AGF 508  Medicinal Plants in Agroforestry 

AGF 509  Soil Conservation in Agroforestry 

AGF 510  Pest Management in Agroforestry  

AGF 511  Biodiversity Management in Agroforestry 

AGF 518 Strategic Environmental Assessment 

AGF 521 Economics of Agroforestry and Environment 

2 

2 

2 

2 

2 

2 

2 

100 

      100 

      100 

      100 

      100 

100 

100 

 

                                July-December semester 
 

A. Compulsory courses: 08 credits Credits Marks 

AGF 504 : Social Forestry and Rural Development. 

AGF 505 : Tree-Crop Interaction in Agroforestry 

AGF 506: Methodology of Agroforestry Research 

AGF 512 Environmental Conservation in Agroforestry 

2 

2 

2 

2 

100 

100 

100 

100 

                          B. Elective Courses: At least 4 credits  
AGF 513 Land Use Planning in Agroforestry 

AGF 514  Wood Quality and Wood Technology 

AGF 515  Water Conservation and Watershed Management  

AGF 516  Non-wood Products in Agroforestry 

 AGF 519 Principles and Practices of Co-management for NRM 

AGF 520 Disaster Risk management 

AGF 522 : Carbon Measurement and Ecosystem Monitoring 

2 

2 

2 

2 

2 

2 

2 

100 

100 

100 

100 

100 

100 

100 

                                                                                         Total  24 1200 

          Thesis semester 
 

             C. Research work Credits Marks 

AGF 599 Thesis Research (Synopsis-2,Data collection-3, Data 

analysis and Thesis writing-3) 

AGF 599 Thesis Evaluation/Quality of Thesis 

AGF 599 Thesis Defense/Presentation  

8 

 

5 

3 

Sat/Unsat 

 

250 

150 

Total 16 400 

Grand Total 40 1600 

 



Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 501 : Agroforestry Principles and Practices 

Credit hours : 2 

 

• Introduction : Nature, attributes, principles and potential roles of Agroforestry.  

• Agroforestry systems and practices : Traditional and other relevant 

agroforestry systems, practices & technologies - Agrisilvicultural systems, 

Silvopastoral systems, Agrosilvopastoral systems, Aquasilvicultural systems 

and other Agroforestry systems.  

• Agroforestry systems practiced in Bangladesh. 

• Agroforestry systems practiced in other tropical countries : India, China, 

Indonesia, Pakistan, Nepal, Sri Lanka,Thailand, Papua New Guinea and 

Philippines etc.  

• Agroforestry systems in temperate regions : Agrosilvicultural uses of 

windbreaks & shelterbelts, silvopastoral systems in woodland, livestock 

grazing in managed plantation, current temperate-zone agroforestry systems 

and intercropping under hardwood species.  

• Evaluation of Agroforestry system : Methodology for evaluating Agroforestry 

systems- Productivity evaluation, Sustainability evaluation and adaptability 

evaluation.  

References :  

• Huxley, P.A. 1999. Tropical Agroforestry. Blackwell Sciences.  

• Haque, M.A. (ed.) 1996. Agroforestry in Bangladesh. VFFP, BAU, 

Mymensingh and SDC, Dhaka.  

• Jha, L.K. 1995. Advances in Agroforestry. APH Publishing Corporation, New 

Delhi.  

• Nair, P.K.R. 1993. An Introduction to Agroforestry. Kluwer Academic 

Publishers. 

• Mellink, W; Y.S. Rao and K.G. Mac Dicken (eds.) 1991. Agroforestry in Asia 

and the Pacific. RAPA, FAO and Winrock International, Bangkok, Thailand.  

• Zabala, N.Q. 1990. Development of Professional Education in the Forestry 

Sector. IFCU, Chittagong and FAO, Rome, Italy.  

• Zhaohua, Z; C. Mantang; W. Shiji and J. Youxu 9eds.) 1991. Agroforestry 

system in China. The Chinese Academy of Forestry and IDRC, Canaka.  

• Nair, P.K.R. 1987. Agroforestry Systems Inventory, Agroforestry Systems 5 : 

301-317 



Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 502 : Agroforestry Species and Production Technology 

Credit hours : 2 

• Woody Perennials in Agroforestry: Classification, characteristics and uses in 

various agroforestry systems.  

• Multipurpose trees and shrubs (MPTS) in Agroforestry: Concepts and variable 

uses of indigenous and exotic multipurpose trees; selection of MPTS and other 

woody perennials for different agroforestry systems in different agro 

ecological zones of Bangladesh.  

• Characteristic features of selected species: botanical features, adaptability, 

propagation systems and uses of the selected species, their root spread, canopy 

growth, litterfall and phenophases.  

• Introduction and improvement of selected species: Improvement of varieties 

through selection procedure, introduction of adaptable exotic species; their 

production and distribution, tree improvement through vegetative propagation 

and grafting techniques.  

 

References :  

• Bandyepadhyay, A.K. 1997. A text Book of Agroforestry with Applications. 

UBS Publishers distributors Ltd. New Delhi, India.  

• Khan, M.S. and M.K. Alam. 1996. Homestead Flora of Bangladesh BRAC, 

IDRC, SDC, Dhaka, Banglad 

•  

• esh.  

• Jha. L.K. 1995. Advances in agroforestry. APH Publishing Corporation, New 

Delhi. 

• Mac Dicken. K.g. 1994. Selection and Management of Nitrogen - Fixing Trees 

Morrilton. Arkansas : Winrock International Bangkok : FAO.  

• Nair, P.K.R. 1993. An Introduction to agroforestry. Kluwer Academic 

Publishers.  

• Das, D.K. 1990. List of Bangladesh Village Tree Species. Forest Research 

Institute, Chittagong.  

• Haq. A.M. 1986. Plant Names of Bangladesh. Bangladesh National Herbarium. 

220. Green Road, Dhanmondi, Dhaka.  

• Hartmenn, B.T. and D.E. kaster, 1978. Plant Propagation : Principles and 

Practices Prentice Hall, New Delhi.  

• Mukherji, H. 1974. Plant Groups, Books to Allied Pvt. Ltd. 8/1, Chintarnidas 

Calcutta, India.  



Department of Agroforestry and Environment  

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment  

AGF 503 : Silviculture in Agroforestry  

Credit hours: 2 
 

• Introduction: Concepts and basic principles of silviculture, concepts of Bangladesh 

forest and need for silvicultural practices in Agroforestry.  

• Silvicultural systems : Clear felling system, uniform system, group system, irregular 

shelter wood system, strip system, wedge system and selection system.  

• Regeneration, nursery operation and establishment technology : Natural and artificial 

regeneration, seed collection, processing and storage; pre-sowing treatments, 

germination and nursery operation, raising of polybag and bare rooted seedlings, 

vegetative propagation, artificial seed production and micro propagation, plantation 

and establishment of saplings, tending operation and protection of planting stocks.  

• Forest management in Bangladesh: Silvicultural management in forest land 

Agroforestry with particular reference to hill forest, mangrove forest, sal forest and 

homestead forest.  

• Measurement of trees and forest: Measuring of diameter and girth, height, tree stem 

form, volume biomass, age and growth.  

 

Reference : 

• Matthew, J. and A.C. Newton, 1998. The Silviculture of Mahogony. CABI 

Publishing.  

• Srivastava, M.B. 1997. Introduction to Forestry. Vikas Publ. House, Bangalore, India.  

• Philip, M.S. 1994. Measuring of Trees and Forests. 2nd Edition. CABI publishing.  

• Dwivedi, A. P.1992. Agroforestry Principles and Practices. Oxford and IBH 

Publishing Co.  

• Matthew, J.K. : CL. Brace and D.O. Chaduick. 1992. The Ecology and Silviculture of 

Mixed-species Forests. Klauewer Academic Publishers.  

• Savill, P.S. 1991. The Silviculture of Trees used in British Forestry. CABI 

Publishing. 

• Zabala, N.Q. 1991. Silvicultural Systems. IFCU, Chittagong and FAO, Rome, Italy.  

• Zabala, N.Q. 1990. Principles and and Practices of Silviculture. IFCU, Chittagong 

and FAO, Rome, Italy.  

• Shopherd, K.R. 1986. Plantation Silviculture, Kluwer Academic Publishers.  

• Daryea, M.L. and T.D. Landis, 1984. Forestry Nursery Manual: Production of Bare 

root Seedlings, Kluwer aeademic Publishers.  

• Prakash, R. and L.S. Khanna, 1983. Theory and Practice of Silvicultural Systems. 

International Book Distributors, Dhera Dun, India.  



  

Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 504 : Social Forestry and Rural Development 

Credit hours : 2 

 

• Introduction: Concepts, principles of social forestry, criteria and requisites for 

social forestry, factors of social forestry, ideal social forestry program, 

background of social forestry in Bangladesh.  

• Elements of social forestry: Physical and socio-economic environment of 

social forestry; targets, goals and objectives of social forestry, production 

systems and appropriate technologies for social forestry.  

• Social forestry program and project development: planning, designing, 

monitoring and evaluation of social forestry programs.  

• Social forestry policy and legislation: Formation of policies and laws for social 

forestry development in Bangladesh.  

• Social forestry for rural development in Bangladesh: Gender issues in social 

forestry; woman’s role and participation in social forestry; role of NGOs for 

social forestry development in Bangladesh.  

• Tools and techniques for rural appraisal: Rapid Rural appraisal (RRA), 

participatory Rural Appraisal (PRA), Participatory Action Research (PAR).  

 

Reference: 

• Ahmed, M.R. (ed.). 1994. Social Forestry and Community Development, 

Proceedings of a national workshop held at the IFCU, Chittagong University, 

Bangladesh on 5 - 10 October 1991. 

• Ahmed, M.R. 1991. Social Forestry: Theories, concepts and applications, 

paper presented at Seminar on “Management of Social Forestry Projects” held 

on Feb. 17-20, 1991 in Dhaka Organized by world Food program.  

• Magno, V.C. 1986. Community Forestry Handbook. Field Document No. 1. 

ADB Community Forestry Project (UNDP/FAO/BGD/81/028). 

• Bandhu, D. and R.Q. Garg. 1986. Social Forestry and Tribal Development. 

New Delhi : Indian Environmental Society.  

• FAO, 1985. Tree Growing by Rural People. FAO Forestry Paper No. 64. 

Rome, Italy.  

• FAO, 1985. Monitoring and Evaluation of Participatory Forestry Projects. 

FAO Paper No. 60. Rome, Italy.  

• Prashad, V.N. 1985. Principal and Practice of Social-cum-Community forestry. 

Dehra Dun: International Book Distributors.  



Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 505 : Tree-Crop Interactions in Agroforestry  

Credit hours: 2 

 

• Introduction: Concept, nature and type of interactions.  

• Ecological interactions between Agroforestry components, competition 

between the components for growth resources.  

• Principles of Resource capture and utilization of light, water and 

nutrients.  

• Microclimate modification in Agroforestry. 

• Efficient use of growth resources for maximizing the overall 

productivity. 

• Tree-Soil-Crop interaction on slopes. 

• Root distribution of trees and crops: competition and/or complementary.  

• In country study tour (7 days): To study the TCI in different AEZ of 

Bangladesh and preparation of survey report  

 

Reference : 

• Ong, C.K. and P.A. Huxley. 1999. Tree-Crop Interactions: A 

Physiological Approach. CABI Publishing.  

• Huxley, P.A. 1999. Tropical Agroforestry. Blackwell Sciences.  

• Alam, M.K. ; F.U. Ahmed and S.M.R. Amin (eds.) 1997. Agroforestry : 

Bangladesh perspective. APAN, NAWG and BRAC. 

• Nair, P.K.R. 1993. An Introduction to Agroforestry. Kluwer Academic 

Publishers.  

• Vandermeer, J. 1989. The Ecology of Intercropping.  



Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AF 506: Methodology of Agroforestry Research  

Credit hours: 2 

 

• General discussions on research issues in Agroforestry: principles of field 

experiment in Agroforestry.  

• Problem identification, developing program of research with written 

study plan.  

• Implementation of Agroforestry research.  

• Designing and management of Agroforestry experiment. 

• Procedure of data collection.  

• Data analysis and interpretation of results: Orientation to compute system 

for data analysis with computer package program.  

 

Reference:  

• Avery, M.E.; M.G.R. Cannell and C. Ong (eds.), 1990. Biophysical 

Research for Asian Agroforestry. Oxford and IBH Publishing Co. Pvt. 

Ltd. New Delhi.  

• Burch, W.R. (ed.), 1990. Applications of Social Science: Theory and 

Methods to Agroforestry Research. Oxford and IBH Publishing Co. Pvt. 

Ltd. New Delhi. 

• Raintree, J.B. 1986. D & D User’s manual: An Introduction to 

Agroforestry Diagnosis and Design. ICRAF, Nairobi.  

• Huxley, P.A. (ed.), 1986, A manual of methodology for the exploration 

of multipurpose trees (MPTs). ICRAF, Nairobi.  

• Bentley, W.R. 1985. Agroforestry: a strategy for research and action in 

India. Ford Foundation, New Delhi.  



  

Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 507 : Agroforestry Management Protocol 

Credit hours : 2 

• Silvicultural management of Agroforestry systems : Brief outline on structural 

development of important Agroforestry systems, modification and replacement 

of existing systems in farmland and homestead plantations.  

• Management systems for sustainability and productivity in Agroforestry: 

Sustainable management of different Agroforestry systems for increased 

production, NFTs for soil conservation and fertility maintenance, management 

of degraded lands for maximizing outputs, byproduct utilization and nutrient 

recycling.  

• Tree management technologies in Agroforestry : Plantation, establishment & 

replacement technique, nursing and protection of saplings, training and pruning 

for desired canopy structures, root & shoot management techniques under 

different Agroforestry systems.  

• Harvesting & Processing of Agroforestry products : Harvesting of woody 

perennials, severe branch pruning for forage and fuel woods, lopping, 

pollarding and tree felling techniques, harvesting of crops and other non-wood 

products under different Agroforestry systems, post harvest processing of 

Agroforestry products.  

• Functional aspects and economics of Agroforestry systems : Inputs, labor 

utilization, system dynamics, effective factors, land-man ratio, economic 

policies and evaluation of individual systems, marketing of Agroforestry 

products, risk and remedies.  

Reference : 

• Alam, M.K. : F.U. Ahmed and S.M.R. Amin 9eds.) 1997. Agroforestry : 

Bangladesh prespective, APAN, NAWG and BRAC.  

• Haque. M.A. (ed.) 1996. Agroforestry in Bangladesh. VFFP, BAU, 

Mymensingh and SDC, Dhaka.  

• Jha. L.K. 1995. Advances in Agroforestry APH Publishing Corporation. New 

Delhi.  

• Nair, P.K.R. 1993. An Introduction to Agroforestry. Kluwer Academic 

Publishers.  

• Mellink, W: y.S. Rao and K.G. MacDieken (eds.) 1991. Agroforestry in Asia 

and the Pacific. RAPA, FAO and Winrock International, Bangkok, Thailand. 

• Zhaohua, Z: C. Mantang, W. Shiji and J. Youxu (eds) 1991. Agroforestry 

systems in China. The Chinese Academy of Forestry and IDRC, Canada.  

• Pirone, P.P. 1978. Tree Maintenance, Oxford Univ, Press, New York.  



 

 

Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 508: Medicinal Plants in Agroforestry  

Credit hours: 2 

 

• Introduction to common medicinal plants, their role in herbal medical 

science.  

• Morpho-physiological characteristics, propagation and growth of 

medicinal plants commonly found in Bangladesh.  

• General introduce tion on useful parts of selected medicinal plants used 

in treating common diseases.  

• Selection and improvement of medicinal plants regarding its medicinal 

value.  

• Accommodation, production and conservation of medicinal plant in 

different Agroforestry systems.  

• Medicinal plants in the development of herbal industry.  

 

 

Reference: 

• Alam, M.K. ; F.U. Ahmed and S.M.R. Amin (eds.). 1997. Agroforestry : 

Bangladesh Perspective, APAN, NAWG and BARC.   

• Jha, L.K.1995. Advances in agroforestry. APH Publishing Corporation, 

New Delhi. 

• Wagner, H. and N.R. Fransworth (eds.). 1994. Economic and medicinal 

plant Research. Academic Press Ltd. UK. 

• Ayensu, E.S. 1985. The Healing Plants. Unasylva.  

• Dastur, J.F. 1977. Medicinal Plants in India and Pakistan. D.B. 

Taraporevala Sons & C. Pvt. Ltd. India.  

• Baquar, S.R. and M. Tasnif. Medicinal Plants of Southern West Pakistan. 

Central Laboratories, Pakistan Council of Scientific and Industrial 

Resourch, Karachi, Pakistan.  

• Ahluwalia, K.A. 1962. British Pharmaceuticals Codex Plants and their 

Indian Substitutes, Ministry of Health, Govt. of India.  

• Blatter, E. : J.F. Caius and K.S. Mhaskar. Indian Medicinal Plants. 

Periodical Experts, D-42, Vivek Vihar, New Delhi.  



Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 509 : Soil Conservation in Agroforestry  

Credit hours: 2 

 

• Introduction: Role of Agroforestry in soil conservation and sustainability.  

• Agroforestry practices for soil erosion control.  

• Agroforestry for maintenance of soil fertility and productivity: soil 

fertility and degradation, effects of trees on soil, trees and shrubs for soil 

improvement, Agroforestry practices for soil fertility, nutrient recycling 

in Agroforestry system.  

• Agroforestry for soil conservation: Hypothesis for soil-agroforestry 

research related to soil conservation, management of upland soils of 

Bangladesh.  

• SALT : Implementation in Bangladesh perspective 

 

Reference: 

• Young, A. 2000. Agroforestry for soil Management. 2nd Edition, CABI 

Publishing. 

• Singh, P. ; P.P.S. Pathak and M.M. Roy. (eds.). 1999. Agrofrestry for 

Sustainable Landuse. Oxford asnd IBH Publishing Co.  

• Young, A. 1989. Agroforestry for Soil Conservation. CABI Publishing 

and ICRAF, Nairobi.  

• Lal, R. (ed.). 1988. Soil Erosion Research Methods. Soil and Water 

Conservation Society of North America, Ankeny, IOWA, USA. 

• Moldenhauer, W.C. and N.W. Hudson (eds.). 1988. Conservation 

Farming on Steep Lands. Soil and Water Conservation society of North 

America, Ankeny, IOWA,  USA. 

• Greenland, D.J. and R. Lal. (eds.). 1977. Soil Conservation and 

Management in the Humid Tropics. Wilcy, Chichester, UK. 



  

Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 511 : Biodiversity Management in Agroforestry 
Total Credit:02, Full Marks: 100 

• Concept and overview of the status of Biodiversity: Agroforestry and biological diversity, 

Current state of biological diversity, global and regional context, the value of biodiversity, human 

dependence on biological diversity, genetic variation within plant populations, species and 

ecosystem diversity. 

• Measuring and Monitoring Biological Diversity: The richness of species within 

communities, key elements of the global biodiversity strategy, essential elements of the 

convention on biological diversity, methods for measurement and monitoring of species diversity. 

• Threats to Biodiversity: Biodiversity and extinctions, extinctions as a natural process, 

anthropogenic losses of species richness, unsustainable exploitation, species made extinct or 

endangered by over harvesting, introduced species, habitat destruction; Deforestation and the loss 

of biodiversity in tropical forests and in Bangladesh; increasing diversity by restoring damaged 

ecosystems. 

• Need and Methods to Conserve Biodiversity: Role of agroforestry to conserve biodiversity, 

rationalization of the conservation of species, conservation activities, challenges to the 

conservation of biodiversity, conservation of biological diversity in Botanical gardens, policies to 

protect diversity, International development and the protection of biological diversity, ex-situ and 

in-situ conservation, participatory approach in the biodiversity conservation, ecosystem approach 

to conservation, biodiversity friendly practices and technologies, developing and implementing 

national biodiversity strategies and action plans genetic resources conservation and utilization in 

Bangladesh. 

• Efforts Towards Biodiversity Conservation: International efforts, national efforts, NGO 

efforts and community and individual efforts; CBD principles and IUCN guidelines; Institutes 

and organizations related to biodiversity conservation- IUCN, MAB, Smithsonian Institute, 

ITTO, IPGR, CIFOR, BNBG, WWF. 

Recommended References: 

Agarwal, S. K. ;Tiwari, S. and Dubey, P.S. 1996. Biodiversity and Environment. A. P. H. Publ.crop. India. 

Boyle, T. J. B. and Boontawee, B. (eds.). 1994. Measuring and monitoring biodiversity in tropical and 

temperate forest. Proceedings of IUFRO Symposium, Thailand. 

Hasan, M. A. 2000. Biodiversity and Conservation. Hasan Book House. Dhaka. 

Negi, S. S.1993. Biodiversity and it, conservation in India. Indies Publishing Company, New Delhi, India. 

Poore, D. and Sayer, J.1991. The Management of Tropical Moist Forest Lands: Ecological Guidelines. 

IUCN, Switzerland. 

Schulze. E. D and Mooney,H.A.(eds.). 1993. Biodiversity and ecosystem function. Springer- Verlag, 

Gambtt & Co, Berlin. 

Terborgh, J. 1992. Diversity and the tropical rain forest. W. H. Freman & Co. Ltd. USA. 

Tewari, D. N. 1994. Biodiversity and forest genetic resources. International Book Ditributiors, India. 



 

Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 512 : Environmental Conservation in Agroforestry  

Credit hours: 2 

 

• Introduction: Concepts, principles and objectives of environmental 

conservation and management.  

• Nature and major component of environment: physical, chemical, 

biological and meteorological environment.  

• Environmental issues: Deforestation and desertification, CO2 and other 

green house gas emission, global warming, sea level rise, ozone layer 

depletion, acid rain etc.  

• Environmental Impact Assessment (EIA) : principles and methods of 

EIA, EIA guides prescribed by FAO, EIA on natural and plantation 

forests.  

• Environmental policies: National Environmental policy 1992. National 

Conservation Strategy 1992, National Environmental Management 

Action Plan (NEMAP), 1995.  

• Chronology of major environmental initiatives, Environmental 

Conservation Act 1995 

• Environmental protection and biodiversity management through 

Agroforestry.  

 

Reference: 

• Innes, J.L. and H.A. Hasan (eds.). 2000. Air Pollution and the Forests of 

Developing and Rapidly Industrializing countries. CABI Publishing. 

• Angelesen, A. and D. Kaimowitz. 1999. Agricultural Technologies and 

Tropical Deforestation, CABI Publishing. 

• Miller, G.T. 1999. Environmental Science, Longman Group Ltd. 

England.  

• Timothy, O’riordan. 1995. Environmental Science for Environmental 

Management. Longman Group Ltd. England.  

• Trivedi. R.N. 1993. A Text Book of Environmental Sciences. Anmol 

Publishing Pvt. Ltd., New Delhi.  



Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 514: Wood Quality and Wood Technology  

Credit hours: 2 

 

• Introduction: Concept of soft wood and hard wood, their types, 

classification and uses.  

• Wood structures and wood textures: Structural nature of woody plants, 

sap wood and heart wood at early and later stages of maturity, textural 

qualities with aging of the trees.  

• Tree abnormalities and wound healing: Causes of abnormal tree growth 

and their remedies; non-parasitic injuries, lightening & electric injuries; 

gas, fire, smoke and soot injuries, girdling and other mechanical injuries, 

their remedies through management practices, grafting, wound 

treatments, cavity treatments, bracling and cabling. 

• Harvesting, seasoning and preservation of woods: Tree felling and 

conversion of woods, wood transporting and processing different 

methods of seasoning, preservation and storing system.  

 

Reference: 

• Srivastava, M.B. 1997. Introduction to Forestry. Vikas Publ. House, New 

Delhi, India.  

• Negi, S.S. 1986. A Hand Book of Forestry. International Book 

Distributors, Dehra Dun, India.  

• Hartmann, H.T. and D.E. Kaste. 1978. Plant Propagation : Principles and 

Practices. Prentice hall, New Delhi, India.  

• Pirone, P.P. 1978. Tree Maintenance. Oxford University Press. New 

York. 

• Fahn, A. 1967. Plant anatomy. Pergaman Press. Oxford.  

• Esau, K. 1965. Plant Anatomy. John Wiley, New york.  



Department of Agroforestry and Environment 

Hajee Mohammad Danesh Science and Technology University 

Dinajpur, Bangladesh 

Syllabus for MS in Agroforestry and Environment 

AGF 517 : Climate Change and Food security 

Total Credit:02, Full Marks: 100 

 

1. Introduction to Climate Change 

 A. Definitions, concepts and basic features of Climate Change (CC) 

B. Causal factors of CC 

C. Current Context of CC – The global scenario 

D. Impact of CC on natural resources and livelihood 

E. International legal and policy frameworks on CC – 

   IPCC, UNFCC, UNCCD, CBD, CDM, AFOLU, Kyoto Protocol, COP)  

2. CC scenario in Bangladesh 

 A. Nature and extent of CC in Bangladesh 

 B. Impacts of CC on livelihood, ecosystem and economy- some case studies 

 C. Policy implications for CC adaptation and mitigation 

3. Climate Change Adaptation 

 A. Definitions and basic concepts of adaptation 

 B. Relationship of adaptation and development  

C. Vulnerabilities in CC 

D. Vulnerability in community development through CC 

 E  Types, principles and importance of adaptation  

 F. Gender sensitive adaptation strategy  

4. Community and Ecosystem Based CC Adaptations  

 A. Concepts and principles  

 B. Characteristics of community-based adaptation strategy 

 C. Legal and policy frameworks for community-based adaptation strategies  

 D Strength and weaknesses of community-based CC adaptations  

 E. Importance of CC adaptations mechanisms in NRM   

F. Role of forest in CC Adaptation 

5.  Mitigation of Climate Change 

 A. Definitions and basic concepts of mitigation 

 B.  Importance and options of mitigation 

C. Community based CC Mitigation- Global and Bangladesh context 

D. Indigenous knowledge and practices for CC mitigation 

6. Climate Financing 

 A. Concepts of green economy 

 B. Ecosystem services valuation 

 C. Global and national frameworks for CC funding 

7.  Environmental Diplomacy 

 A. Basic concepts and procedures of climate and environmental diplomacy  

 B. Environmental financing for negotiation 

8. Climate Migration- Resettlement and Rehabilitation perspective 

 A. Concepts and theories of migration 



B. Rationale and factors of climate migration 

 C. Extent and nature of the problem 

 D. Climate migrants in Bangladesh  

9. Social, Political and Institutional Attributes of CC Mitigation 

 A. Stakeholder participation   

B. Gender sensitive CC mitigation efforts 

C. FPIC (Free and prior informed consent) and its importance 

D.  Legal, policy and institutional frameworks for CC mitigation in NRM- Global 

      Regional and Bangladesh perspective 

10. Environmental Governance and its Role in CC Mitigation 

11. Ecosystem Based Disaster Risk Reductions (DRR) and adaptation (EbA)  

 A. Valuation of ecosystem services-concepts and principles 

B. Principles and challenges of Eco-DRR and EbA 

 C. Putting Eco DRR into practices 

 D. Ecosystem based tools for DRR 

 E. Economic valuation and policy measures  

12. Best Practices and Lessons Learned in CC Adaptation and Mitigation – Some cases 

studies  

      of Bangladesh 

 

 A. Examples from forestry 

 B. Examples from fishery 

 C. Examples from other natural resources  

13. Food Security:  

 A. Concept of Food security and Safe food 

 B. Nutritional  security 

 C. Domestic and global status of Food security and Safe food 

  

Suggested Readings 
 

A. Atiq Rahman et al., 2007. Risk, vulnerability and adaptation in Bangladesh In Human 

Development Report 2007/2008, UNDP. 

 

Bonan, B. Gordon, 2008. Ecological climatology: concepts and applications, Cambridge 

University Press, 568 pp. 

 

Burroughs, W. James. 2007. Climate change- a multidisciplinary approach, 2nd ed, 

Cambridge University Press, 390 pp. 

 

Dalia Shabib and Susmita Khan, 2014. Gender-sensitive adaptation policy-making in 
Bangladesh: status and ways forward for improved mainstreaming, Climate and 

Development Vol 6(4):329-335. 

 
Dessler, A. 2011. Introduction to climate change, Cambridge University Press. 

 



Fabrice G Renaud, K Sudmeier-Rieux and M Estrella, 2013. The role of ecosystem in 

disaster risk reduction, UNU Press, Tokyo, Japan. 

 

Farmer, G Thomas and John Cook, 2003. Climate change science: a modern synthesis, 

Vol. 1, Springer Publications Ltd. 

 

Jessica Ayers et al., 2014. Mainstreaming climate change adaptation into development in 

Bangladesh, Climate and Development Vol. 6(4):293-305. 

 

Holder, J. 2007. Environmental protection, law and policy, 2nd ed, Cambridge University 

Press, 818 pp. 

Houghton, J. 2009. Global warming: the complete briefing, 4th ed, Cambridge University 

Press, 456 pp. 

Komiyama, H.; Kazuhiko, T. ; Hideaki, S. and Takashi, M. 2011. Sustainability science: 

a multidisciplinary approach, United Nations University Press, 375 pp. 

M  Al-Amin, 2013. Vulnerability and Adaptation to Climate Change- From theories to 

applications, Institute of Forestry & Environmental Sciences, University of Chittagong. 

 

Metz, B. 2009. Controlling climate change, Cambridge University Press, 352 pp. 

 
Ministry of Environment and Forests, Government of Bangladesh (MOEF). 
Bangladesh Climate Change Strategy and Action Plan, 2009. 

Sumi, A., Fukushi, K. and  Hiramatsu, Ai (eds), 2010. Adaptation and Mitigation 

Strategies for Climate Change, 356 p.   
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Syllabus for MS in Agroforestry and Environment 

AGF 518 : Strategic Environmental Assessment 

Credit hour: 2 

 

Evolution of SEA: What is SEA? Introduction on the SEA, Objectives, Steps, Criteria 

for Quality SEA, The history of SEA and evolution, Motivation for SEA and Benefits, 

Multiple SEA perspectives and practices   

 

Fundamental principles and concepts: Concept on Governance, Impacts, System 

thinking, Strategic thinking, Complexity, Scenarios, Policy, Planning, Programs, and 

Projects 

 

National SEA regulatory framework: Legal conditions for the application of the SEA 

Bangladesh, Environment policy 2018, Recent sectoral policy related to SEA, Vietnam 

SEA Act study 

 

Public participation and governance framework in SEA: Participation of society and 

decision making in SEA, Approaches and challenges to stakeholder involvement in SEA, 

The importance of communication. PBL: Interviewing and report presentation about 

stakeholders participation experience from nearby fields like Mining sector, Powerplant 

sector, Highway sector, Urban planning (city corporation planning) 

 

SEA and territorial and sectorial planning instruments: Environment Policy and its 

instruments, What is the connection between the planning instruments?, Case study of 

territorial and sectoral SEA related to required policy, act, guidelines 

 

International experience with SEA: Acquiring knowledge on international experience 

about SEA especially, guideline, challenges, suggestions, Explores a wide range of 

examples from EU directive, OECD and developing countries, DNA, WB, ADB, EIB. 

Good and bad examples – case studies, PBL: Make country context guidelines, acts, 

methodologies using literature reviews, interviews, and submission as mini 

project/assignment 

 

SEA models: SEA is an impact assessment tool/instrument (Recap), SEA inherently 

/attributively driven by strategic thinking based, Types of SEA models (concept, 

comparison, approach), Purpose/application of each model, Which model fit in country 

context and why? 

 

Impact based SEA: Introduction of impact base SEA (Concept, synonyms of Impact 

base SEA, specific objectives, methodologies,), Case study, How to prepare impact-based 

SEA (screening, scoping…follow-up), Methodologies, tools, processes, and outcomes, 

Examples – case studies 



Strategic thinking SEA: Introduction to Strategic Based SEA, How to prepare Strategic 

thinking -SEA (context and focus, assessment of options….), Methodologies, tools, 

processes, and outcomes, Examples – case studies of strategic based SEA 
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AGF 519 : Principles and Practices of Co-management for NRM 

Total Credit:02, Full Marks: 100 

 

 

1.  Concepts of Natural Resource and its Management   

 A. Definition and features of natural resources  

 B. Broad classification of natural resources 

 C. Principles of natural resource management (NRM) 

 D. Natural resource base of Bangladesh – a brief description 

 E. Forest and wetlands as major components of natural resources  

2. Community Participation for Sustainable NRM  

 A. Basic concepts of community and community participation 

B. Importance and forms of community participation in NRM 

C. Concepts and principles of sustainable development (SD)  

D. International legal and policy frameworks of community participation for SD 

3. Governance of natural resources  

 A. Concepts of governance and NRM governance  

 B. Principles of good governance  

 C. Salient feature of environmental governance  

D. Global trends in natural resource governance 

E. Community participation in NRM governance 

4. CBNRM and Co-management – Tools for Natural Resource Governance 

 A. Basic concepts and features of participatory NRM approaches 

 B. Strength and weakness of participatory NRM approaches  

 C. Pluralism in environmental governance-the co-management approach 

 

 D. Concepts and salient features of Co-management  

E. Rationale for introducing co-management in NRM  

E. International legal and policy frameworks of co-management 

5. Ecotourism, Carbon Trading, Education and Research Potentials of Co-management 

 A. Ecotourism and the role of local community 

 B.  Community based carbon trading mechanism- CDM, REDD+   

 C. Community based education and research potentials in NRM sites 

6.  Co-management practices in Bangladesh- background and lesson learned 

A. History of co-management in Bangladesh 

B. Co-management in the forestry sector of Bangladesh- history and lessons 

learned   

C. Co-management in the fishery sector of Bangladesh- history and lessons 

learned 

D. Co-management in the wetlands of Bangladesh- history and lessons learned  

E. ECAs of Bangladesh- status and implication to biodiversity and livelihood 

F. Future development strategies for co-management    



Suggested Readings 
A. Z. M. Manzoor Rashid and Niaz Ahmed Khan, 2014. Role of Co-management 

organizations in protected area governance: some observations from the Chunati 

Wildlife Sanctuary In M.S.H. Chowdhury (ed) Forest conservation in protected 

areas of Bangladesh, World Forest Series No 20: 181-200.  Springer International 

Publishing Switzerland, ISBN 978-3-319-08146-5. 

A. Z. M. Manzoor Rashid, Donna Craig, Michael I Jeffery and Niaz Ahmed Khan, 2013. 

Forest protected area governance in Bangladesh: A focus on the legal and policy 

framework, Chinese Journal of Population, Resources and Environment, Vol. 11(4): 

345-351. 

A. Z. M. Manzoor Rashid, Donna Craig, Sharif Ahmed Mukul and Niaz Ahmed Khan, 

2013. A journey towards shared governance: status and prospects of collaborative 

management in the protected areas of Bangladesh, Journal of Forestry Research, 

Vol. 24(3): 599-605. 

Anderson, Krister, 2008. Understanding Decentralized Forest Governance-An 

Application of the Institutional Analysis and Development Framework In Debashree 

Mukherjee (ed), Environmental Governance: Concepts, Relevance and Lessons.  

The Icfai University Press. 

Arnold, J E M, 1999. Managing Forest as Common Property. FAO Forestry Paper 

No.136. 

Balloffet, Nicole M and Angela Sue Marin, 2007. Governance Trends in Protected Areas-

Experiences from the Parks in Peril Program in Latin America and the Caribbean, 

The Nature Conservancy, USAID. 

Bauman, Toni and Dermot Smyth, 2007. Indigenous Partnership in Protected Area 

Management in Australia: Three Case Studies. The Australian Institute of Aboriginal 

and Torres Strait Islander Studies. 

Berkes, Fikret, 2003. Rethinking Community-Based Conservation, Conservation Biology, 

Vol.  18(3) 

Berkes, Fikret, 2010. Devolution of Environment and Resources Governance: Trends and 

Future, Environmental Conservation Vol.  37(4). 

Berkes, Fikret, Peter George and Richard J Preston, 1991. Co-Management-The 

Evolution in Theory and Practice of the Joint Administration of Living Resources, 

Alternatives Vol. 18(2). 

Biermann, Frank, et al, 2007. Multi-Stakeholder Partnership for Sustainable 

Development: Does the Promise Hold?, In Pieter Glasbergen, Frank Biermann and 

Arthur P J Mol (eds), Partnership, Governance and Sustainable Development–

Reflections on Theory and Practice. Edward Elgar Publishing. 

Borrini-Feyerabend, Grazia et al (eds), 1998. Indigenous and Local Communities and 

Protected Areas: Towards Equity and Enhanced Conservation, Best Practice 

Protected Area Guideline Series No.11, IUCN. 

Borrini-Feyerabend, Grazia, Ashish Kothari and Gonzalo Oviedo, 2004. Indigenous and 

Local Communities and Protected Areas-Towards Equity and Enhanced 

Conservation, Best Practice Protected Area Guideline Series No. 11, Cardiff 

University and IUCN, WCP. 

Borrini-Feyerabend, Grazia, et al, 2000. Co-Management of Natural Resources- 

Organising, Negotiating and Learning-by-Doing, GTZ-IUCN. 



Borrini-Feyerabend, Grazia, et al, 2007. Sharing Power- A Global Guide to 

Collaborative Management of Natural Resources, Earthscan Publishing. 

Brockington, Dan, Rosaleen Duffy and Jim Igoe, 2008. Nature Unbound-Conservation, 

Capitalism and the Future of Protected Areas, Earthscan Publishing. 

Brosius, J Peter, Anna Lowenhaupt Tsing and Charles Zerner (eds), 2005. Communities 

and Conservation-Histories and Politics of Community-based Natural Resource 

Management, Altamira Press. 

Carley, Michael and Ian Christie, 1992. Managing Sustainable Development, Earthscan 

Publication.  

Donna Craig and M Jeffery, 2010. Non-Lawyers and Legal Regimes: Public Participation 

for Ecologically Sustainable Development, In David Leary and Balakrishna Pisupati 

(eds), The Future of International Environmental Law. United Nations University 

Press.  

 Donna Craig and Michael I Jeffery, 2008. Global Environmental Governance and the 

United Nations in the 21st Century In Debashree Mukherjee (ed), Environmental 

Governance: Concepts, Relevance and Lessons. Icfai University Press.  

Ghee, L. Teck and Mark, J. Valencia (eds). 1990. Conflict over natural resources in 

South-East Asia and the Pacific, United Nations University Press, 268 pp. 

Komiyama, H.; Kazuhiko, T.; Hideaki, S. and Takashi, M. 2011. Sustainability science: a 

multidisciplinary approach, United Nations University Press, 375 pp. 

Niaz Ahmed Khan et al, 2008. An exploratory study on performance and capacity of 

Nishorgo Support Project (NSP) co-management committees, Bangladesh Forest 

Department, USAID and IRG, Dhaka, Bangladesh. 

Niaz Ahmed Khan, 1998. Land Tenurial Dynamics and Participatory Forestry 

Management in Bangladesh, Public Administration and Development 18:335-347. 

Sharif Ahmed Mukul, A. Z. M. Manzoor Rashid, Shimona A Quazi, M Belal Uddin and 

Jefferson Fox, 2012. Local peoples’ responses to co-management regime in 

protected areas: A case study from Satchari National Park, Bangladesh, Forest Tress 

and Livelihood, Vol. 21(1):16-29. 

Sharif Ahmed Mukul, M. Belal Uddin, A. Z. M. Manzoor Rashid and Jefferson Fox, 

2010. Integrating livelihoods and conservation in protected areas: understanding the 

role and stakeholder views on prospects for non-timber forest products, a 

Bangladesh case study. International Journal of Sustainable Development and 

World Ecology, Vol.17(2):180-188. 

Sumi, A.; Nobuo, M. and Toshihiko, M. Climate change and global sustainability: a 

holistic approach, United Nations University Press, 325 pp. 
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Syllabus for MS in Agroforestry and Environment 

AGF 520: Disaster Risk Management 

Credit hour: 2 

 

Disaster Risk Management Framework: 

Definitions & characteristics, scale, types/ classification, stages, stakeholders, risk 

management and its components, Risk, Risk assessment, Risk evaluation, Risk reduction, 

Structural and non-structural mitigation measures, management cycle, details framework 

of management cycle (preparedness, response, recovery and mitigation)   

 

Vulnerability and Risk Assessment: Elements-at-risk, Classification, Building footprint 

mapping, relevant characteristics of buildings, Methods for generating building maps, 

Population distribution mapping, Dissymmetric mapping. Vulnerability: Definition, 

Physical vulnerability, Vulnerability curves, Methods used, Social vulnerability 

 

Risk Evaluation and Risk Reduction: Objectives of risk reduction for different scales, 

Risk governance, Risk communication, Risk perception, Risk evaluation, Risk 

acceptability thresholds, Structural and non-structural mitigation methods, Analysis of 

optimal risk reduction methods, Cost-benefit analysis, Cost-effective analysis, Multi-

criteria analysis  

  

Disaster management policy and Vulnerable groups: International and national DRM 

policies, Disaster risk management practices in Bangladesh, Person with Disability, 

Elderly People Internally Displaced people and Refugees and women and children 
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AGF 521 : Economics of Agroforestry and Environment        

Total Credit:02, Full Marks: 100 

 

Introduction: Concept of economics and agroforestry economics; general principles of 

economic analysis; ex-ante and ex post analysis, Opportunity costs; Time value of 

money; compounding and discounting; terminology related to econonic analysis. 

 

Classification of economic analysis: Financial and economic analysis; other economic 

analysis related agroforestry; cost items and source of benefits of agroforestry; tangible 

and intangible benefits of agroforestry.  

 

Basic principles of economics applied to agroforestry: Optimization techniques-

planning, budgeting and functional analysis of agroforestry; role of time, risk and 

uncertainty in decision making; financial and socio-economic analysis of agroforestry 

projects; Internal rate of return; sensitivity analysis. 

 

Principles of financial management: Harvesting and postharvest handling of 

agroforestry products; marketing of agroforestry products including benefit sharing 

mechanism; techniques of cost-benefit analysis. 

 

Evaluation of agroforestry system: Concepts of evaluation and evaluation criteria; 

evaluation with and without agroforestry; quantification and valuation of agroforestry 

system; economic analysis of various agroforestry systems. 

 

Exercises on agroforestry production relationships: Preparation of enterprise; partial 

and complete budgets; application of various methods in formulation and appraisal of 

agroforestry projects; case studies on harvesting, postharvest management and marketing 

of agroforestry products. 

 
Suggested Readings 
 
Alavalapati, J. R., & Mercer, D. E. (Eds.). (2006). Valuing agroforestry systems: methods and applications (Vol. 2). 

Springer Science & Business Media. 

de Jalón, S. G., Graves, A., Palma, J. H., Williams, A., Upson, M., & Burgess, P. J. (2018). Modelling and valuing the 
environmental impacts of arable, forestry and agroforestry systems: a case study. Agroforestry Systems, 92(4), 

1059-1073. 

De Jong, B. H., Gaona, S. O., Montalvo, S. Q., Bazán, E. E., & Hernández, N. P. (2004). Economics of agroforestry 
carbon sequestration. In Valuing agroforestry systems (pp. 123-138). Springer, Dordrecht. 

Lu, S., Wang, F., Meng, P., & Zhang, J. (2015). Simultaneously protecting the environment and its residents: The need 

to incorporate agroforestry principles into the ecological projects of China. Ecological Indicators, 57, 61-63. 

Meijer, S. S., Catacutan, D., Ajayi, O. C., Sileshi, G. W., & Nieuwenhuis, M. (2015). The role of knowledge, attitudes 
and perceptions in the uptake of agricultural and agroforestry innovations among smallholder farmers in sub-

Saharan Africa. International Journal of Agricultural Sustainability, 13(1), 40-54. 
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AGF 522 : Carbon Measurement and Ecosystem Monitoring 

Total Credit:02, Full Marks: 100 

 

1.   Introduction to Climate Change 

A. Definitions, concepts and basic features of CC 

B.  Carbon as an agent of CC 

C. The relationship between CC and carbon 

D. Various forms of CC  

2.  Terrestrial Carbon  

A. Basic concepts and attributes of carbon 

B. Global carbon cycle 

C. Land use change and carbon accumulation 

D. Role of terrestrial carbon and forests in mitigating CC 

3. Legal, Policy and Institutional Frameworks Related to CC and Carbon Monitoring 

A.  Offsetting carbon 

B. Institutional mechanism-UNEP, GEF 

C. Framework approaches- UNFCCC, Kyoto Protocol, IPCC, CDM 

D. Verified carbon standard (VCS) and AFOLU 

E. Overview of REDD+ 

4. Land Use, Land Use change and Forestry 

A. Concepts and nature of land use change 

B. Impact of land use changes on forest and environment 

C. GHG emissions and terrestrial carbon stocks 

D. Drivers of land use change and the carbon pool 

E. Biomass estimation- methods and principles  

5. IPCC Approach- reference level, setting baseline   

A. Emission data- changes in carbon stocks  

B. Activity data- changes in area by category 

6. Role of Carbon Stock Measurement in Activity Data and Emission Factors 

A. Generation of land use maps 

B. Generation of carbon density 

7. Carbon Stock Measurement Methods 

A. Carbon monitoring methods 

B. Designing sampling framework for field study and its importance 

C. Application of statistics 

D. Terrestrial carbon measurement method 

8. Community Involvement in Carbon Measurement 

A. Importance of community engagement 

B. Approaches to engage community- case studies  

 

 



 

Suggested Readings 
Bliss, J. et al, 2010. Community based ecosystem monitoring, Journal of Sustainable 

Forestry, Vol. 12(3-4):143-167. 

Callicot, J. Baird and Karen, M. 1997. Ecological sustainability as a conservation 

concept, Conservation Biology, Vol. 11(1):32-40. 

Codi , M. Hoover (ed), 2010. Field measurements for forest carbon monitoring: A 

landscape-scale approach, Springer Publication. 

Coppin, P et al, 2004. Digital change detection methods in ecosystem monitoring: a 

review, International Journal of Remote Sensing, Vol. 25(9):1565-1596. 

Franchetti, M. John and Defne, A., 2012. Carbon footprint analysis: concepts, methods, 

implementation and case studies, CRC Press, 270 pp. 

Kimble, J. M. ; Ronald, F. Follett and Bobby A. Stewart, 2000. Assessment methods for 

soil carbon, CRC Press, 696 pp. 

Rapport, D. J.; Gaudet, C. L. and Calow, P. (eds), 1995. Evaluating and monitoring the 

health of large scale ecosystem. 


