Diversity and Evolution of Living organisms

Course title: Diversity and Evolution of Living organisms Total credit: 3+ 1
Course No: BEM 501, 502 Full marks: 75 + 25
Nature of the course: Theory and Practical Pass marks: 37.5+ 12.5
Year: M.Sc. BEM (I semester) Lecture: 48 + 16
OBJECTIVES

The overall objective of this course is to provide fundamental understanding of diversity,
classification and evolution of living organisms.

Course Contents (Theory)
BEM: 501. Diversity and Evolution of Living Organisms

Unit 1. Introduction: taxonomy and systematics (concept of taxa) (2h); biological classification
(history, recent classification) (2); biological nomenclature (concept, rules) (4); process of collection
and preservation of specimens (2); biological identification (tools and techniques) (2).
2+2 +4+2 +2 = 12h

Unit 2. Structure and evolution in different groups of living organisms;

a. Monera: Bacteria: (i) characteristic, diversity and distribution of Archebacteria and Eubacteria; (ii)
concept of origin and evolution of bacteria. 1+1=2h

b. Protista: (i) characteristic, diversity and distribution of Prostists; (ii) concept of origin and
evolution. 1+1=2h

c. Fungi: (i) classification andstructural diversity of Fungi (Zygomycota: Zygomycetes, Eumycota:
Ascomycetes, Basidiomycetes and Deuteromycetes); (ii) distribution, and present status of fungi with
reference to Nepal. 3+1=4h

d. Plantae: Algae: (i) classification andstructural diversity of Algae; (ii) distribution, and present
status of algae with reference to Nepal (2h). Bryophytes: (i) classification andstructural diversity of
bryophytes (Liverworts, hornworts, and mosses); (ii) distribution, and present status of bryophytes
with reference to Nepal (2h). Pteridophytes: (i) classification andstructural diversity of pteridophytes;
(ii) distribution, and present status of pteridophytes with reference to Nepal (2 h). Gymnosperms: (i)
classification andstructural diversity of pteridophytes; (ii) distribution, and present status of
pteridophytes with reference to Nepal (2 h). Angiosperms: (i) overview of the origin and phylogeny
of non-vascular and vascular plants; (ii) angiosperms evolution and diversity; (iii) classification of
angiosperms; (iv) status of angiosperms in Nepal (5). 2+2+2+2+6=14h

e. Animalia: (i) overview of animal phylogeny and diversity, criteria for classification of
multicellular animals (symmetry, early development, body cavities and homology and analogy);
overview of diversities of Mollusca and Insects in Nepal (6); (ii) vertebrates evolution and diversity:
affinities of Hemichordates and Protochordates, evolutionary trends of vertebrates, classification of
Fish, Aphibia, Reptilia, Aves and Mammal with their status and distribution in Nepal (6).  7+7=14h



Course Contents (Practical)

BEM 502. Diversity and Evolution of Living organisms

1. Study of the methods of survey and identification of insects, birds, amphibians, reptiles and
mammals.

2. Tools and techniques for studying bacteria and fungi (inoculation, incubation and
observation)

Identification of lichens through studying herbarium specimens

4. Study the method of collection, identification, herbarium preparation, and preservation
techniques of algae, bryophytes, peridophytes, gymnosperms and angiosperms.

5. Visit herbarium (KATH, TUCH) and museum (natural history museum) to learn the method
of management of preserved specimens.

6. Field trips for survey, collection, identification, of plants and animals.
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M.Sc. BEM FIRST SEMESTER

Population, Community and Ecosystem Ecology

Course title: Population, Community and Ecosystem Ecology Total credit: 3 +1
Course No: BEM 503, BEM 504 Full marks: 75 + 25
Nature of the course: Theory and Practical Pass marks: 37.5 + 12.5
Year: M.Sc. BEM (I semester) Lecture: 48 + 16
OBIJECTIVES

The overall objective of this course is to provide fundamental understanding of the theory of
population, community and ecosystem ecology.

COURSE CONTENTS
BEM 503. Population, Community and Ecosystem Ecology —Theory (Credit — 3, Lecture 45)

Unit 1. Population ecology (17 h):(i) Characteristics of populations: limits and boundaries,
properties and composition; population genetic structure (3 h). (ii) Population structure and
dynamics: demographic techniques, population parameters and their estimation, population
structure, population growth models (8 h). (iii) Population regulation: variation and uncertainty,
levels of variation, effect of environmental fluctuations and uncertainty, effect of crowding (4 h).
(iv) Concept of metapopulation (1 h). (v) Application of demographic approaches in conservation
(1 h).

Unit 2. Community ecology (16 h): (i) Community concept (1 h). (ii) Community pattern in space:
gradients, problems of boundaries in community ecology (2 h); community pattern in time:
primary and secondary succession, biological mechanisms underlying successions (3h). (iii)
Keystone species (1 h). (iv) Describing communities (classification and ordination) (2 h). (v)
Species richness patterns: simple model of species richness (2 h), factors affecting species
richness (1 h), habitat area and remoteness (Island biogeography) (1 h), gradient of species
richness (1 h), species richness and ecosystem functioning (1 h). (vi) Species interactions,
facilitation theory (1 h).

Unit 3. Ecosystem ecology (15 h): (i) Abiotic and biotic components (1 h). (ii) Energy flow in
ecosystem: measurement of primary productivity, concept of secondary productivity (1.5 h),
patterns in primary productivity (1 h), factors affecting primary productivity in terrestrial and
aquatic ecosystems (1.5 h), fate of energy in ecosystems (1 h). (iii) Flow of matter in ecosystem:
nutrient budget in terrestrial and aquatic ecosystems (2 h), global biogeochemical cycles
(hydrological, carbon, nitrogen, phosphorus and sulphur) (3 h). (iv) Key features of different
ecosystems (aquatic, wetland, grassland and forest) (4 h).



BEM 504. Population, Community and Ecosystem Ecology — Practical(Credit — 1, Practical16)

e (Qualitative and quantitative methods of biodiversity survey and analysis
e Observation of different successional stages in nature (primary and secondary)

e Exploration of vegetation of certain area using quadrat sampling method and analysis of
community structure and composition: classification, gradient analysis

e Assessment of species diversity and distribution along spatial and temporal gradients
e Population survey and analysis of population parameters

e Population dynamics using secondary data

e Estimate carbon stock of some major tree species.

e Field report/Practical Book
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Biodiversity and Biogeography

Course title: Biodiversity and Biogeography Total credit: 3 +1
Course No: BEM 505, BEM 506 Full marks: 75 + 25
Nature of the course: Theory and Practical Pass marks: 37.5 + 12.5
Year: M.Sc. BEM (I semester) Lecture: 48 + 16
OBIJECTIVES

The overall aim of this course is to provide understanding of biodiversity and biogeography sciences.

COURSE CONTENTS
BEM 505. Biodiversity and Biogeography - Theory (Credit — 3, Lecture 45)

Unit 1: The science of biogeography (11 h): (i)Introduction and scope of biogeography, overview
of historical and ecological biogeography (2 h). (ii) History of earth and its biota (2 h). (iii)
Fundamental biogeographic processes: dispersalist and vicariance biogeography, speciation and
extinction, endemism, glaciations, provincialism (3 h). (iv) Biogeography and evolutionary
processes: basic concept, fossil records and origin of life, macroevolutionary processes (4 h).

Unit 2. Patterns and processes of biodiversity distribution (16 h): (i) Overview, components and
levels of biodiversity (2 h). (i) Species diversity: basic theory; equilibrium and non-equilibrium
processes; ecological niche and adaptation; mechanisms regulating diversity in space and time,
island biogeography theory and patterns of species distribution (5 h). (iii)Assessment of species
diversity: diversity measures and indices, analytical methods and approaches (4 h). (iv) Diversity
gradients and their determinants:altitudinal and latitudinal gradients; diversity in time —
succession; factors causing diversity gradients (5 h).

Unit 3: Current biogeographic patterns and status of biodiversity (14 h). (i) Concept and
classification of biomes, introduction to biogeographic regions (phytogeographical and
zoogeographical regions) of the world (4 h). (iii) Himalayan biogeography: introduction, major
biogeographic divisions, major floristic and vegetation elements and their affinities, endemics
and disjunction of Himalayan flora and fauna (with reference to Nepal) (6 h). (iv) Current status
of global biodiversity, status of biodiversity (species diversity) in the Nepalese Himalaya,
biodiversity hotspots, important plant and bird areas (IPA and IBA) (4 h).

Unit 4. Importance of biodiversity (7 h): (i) Valuesof biodiversity: direct and indirect economic
values, option value, existence value; biodiversity and livelihood (2 h). (ii) Biodiversity and
traditional knowledge, bioprospecting — introduction and significance (2 h). (iii) Methods and
approaches of valuing biodiversity (3 h).



BEM 506. Biodiversity and Biogeography —Practical(Credit — 1, Practical16)

Objectives: The overall aim of this course is to provide practical and analytical knowledge
related to biodiversity distribution in space and time. The specific objectives are to enable the
students with the ability: (i) to document, manage and analyse biodiversity data at different
spatial scale; (ii) to analysebiogeographic patterns of Himalayan flora and fauna; (iii) to monitor
the change in biodiversity patterns.

Course Contents:

1 Basics
1.1 Overview of qualitative and quantitative methods of biodiversity survey and analysis
including applications of data analysis tools
2 Biogeography
2.1 Biogeographic patterns of selected group of plants/animals of the Himalaya: chorology,
endemism, disjunction
2.2 Assessment of historic collection of plant/animal specimens to compare changes in
distribution patterns
3 Field Study: Biodiversity Survey
2.1 Analysis of community structure and composition: classification, gradient analysis
2.2 Assessment of species diversity and distribution pattern along environmental gradients
2.3 Participatory survey to document resource utilization patterns and estimation of
economic value of resource use
2.4 Post field study: field data analysis and report writing
4 Term Paper and Seminar
5 Report/Mini Dissertation
TEXT AND REFERENCE BOOKS
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Mountain Ecology

Course title: Mountain Ecology Total credit: 3+ 1
Course No: BEM 507, BEM 508 Full marks: 75+ 25
Nature of the course: Theory and Practical Pass marks: 37.5+12.5
Year: M.Sc. BEM (I semester) Lecture: 48 + 16
OBIJECTIVES

e To provide adequate knowledge on mountain environment and species adaptability

e To acquaint with resource status, issues, problems and conservation in mountain regions

COURSE CONTENTS
BEM 507. Mountain Ecology- Theory

Unit 1. Introduction (8 h):(i)Delimitation (boundary) of mountains, origin, type, global
distribution (ii) Alti-system, altitude and latitude, climatic belts (iii) The highland-lowland
interaction theory (iv) Mountain ecosystem in the global context; Himalayas and Hindu Kush-
Himalaya (HKH); Chure-Bhabar region of Nepal (2+2+1+3) =8 h

Unit 2. Mountain Biodiversity (9 h): (i) Key features and significance of mountain biodiversity,
including endemism (ii) Verticality of mountain vegetation: forest and grasslands; treeline(iii)
Elevational pattern of species richness;biodiversity of HKH(iv) Plant and animal adaptations:
morphological, physiological and behavioral (v) Flagship species of the mountain regions:
Yartsagumbu and Snow leopard (1+3+2+2+2) =10 h

Unit 3. Mountain Environment (12 h): (i) Key environmental features: topography, mountain
climate, vertical thermal layers of atmosphere, altitude and pressure, precipitation, wind,
radiation, soil, microclimate; stability and instability (ii) Ecosystem services (iii) Mountain
hazards: earthquake, GLOF, avalanche, landslide (iv) Bioengineering (v) Environmental pollution
(vi) Climate change impacts (vii) Himalayan environmental degradation: myths and evidences;
Altitude and human health (viii) deforestation and environmental degradation in Churia range
of Nepal(3+1+1+1+1+2+2+2)=12 h

Unit 4. Mountain Resources (16 h): (i) Forest and pasture; non-timber forest products; water
resources (ii) Integrated watershed management (iii) Socio-economic dimension of natural
resources management in mountain regions: ethnoecology/indigenous knowledge, community
participation (iv) Land use and land cover: spatial and temporal patterns (v) Mountain
agriculture;sustainable use of sloping lands (vi) Transhumance and pasture management (vii)
Energy in the mountains(viii) Mountain tourism (ix) Conservation in
mountains(5+2+3+1+2+1+2+1+1)= 18



BEM 508. Mountain Ecology — Practical

1. Analyze life zone and vegetation-climatic zone of mountains based on bio-temperature
and warmth index

2. Exercise on plant adaptation in cold and arid environments

3. Exercise on exploration and documentation of indigenous knowledge of mountain
communities

4. Sloping Agriculture Land Technology (SALT): demonstration and performance

5. Documentation of ecosystem services of specified areas

6. Term paper/Bibliographic review of the topics provided in the class/case study

TEXT AND REFERENCE BOOKS

Ives J.D. 2006. Himalayan Perception: Environmental Changes and the Well-Being of the
Mountain Peoples. Himalayan Association for the Advancement of Sciences (HimAAS).
Kathmandu, Nepal.

Korner C. 2003. Alpine Plant Life: Functional Plant Ecology of High Mountain Ecosystem.
Springer.
Pandey R.K. 1995. Himalayan Height: Altitude Geography. RatnaPustakBhandar, Kathmandu.

Singh J.S. and Singh S.P. 1992. Forest of Himalaya: Structure, Functioning and Impact of Man.
GyanodayaPrakashan, Nainital, India.

Valdia K.S. 1998. Dynamic Himalaya. University Press, Hyderabad, India.

Ya T. and Tulachan P.M. (eds.). 2003. Mountain Agriculture in the Hindu Kush-Himalayan
Region. International Center for Integrated Mountain Development (ICIMOD),
Kathmandu, Nepal.

Poudel, K. C. (2003). Watershed Management in the Himalayas: A Resource Analysis Approach.
Delhi: Adroit Publishers.

Pratap, T. &Waton, R.H. (1994). Sloping Agricultural Technology. ICIMOD Occasional paper
NO.23, KTM.

Zuricket. al. (2005). Atlas of the Himalayas, ICIMOD.
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