Descriptions — Biosystems Engineering
ot
Courses

809, Finite Element Method

Fall, Spring. 3 credils. Interdeparimental
with Malerials Science and Mechanics, Civil Engineer-
ing, and Mechanical Engineering. Administered by Ma-
terials Science and Mechanics.
Theory and application of the finite element method to
the salution of continuum type problems in heat trans-
fer, luid mechanics, and stress analysis.

812, Bio-Process Engineering

Spring of odd-numbered years. 3(3-0)
R: Open only to graduate students in the College of
Engineering.
Thermodynamics, heat and mass transfer, fluid flow,
dehydration. Handling and storage of biclogical prod-
ucts.

SA: AE 812

B15. Instrumentalion for Biosyefems
Engineering
Fall. 3(3-0)

R: Open only fo graduale students in the College of
Engineering.

Theory and techniques of measuring temperature,
pressure, flow, humidity, and moisture in biological
materials.

SA: AK 815

B260. Research Methods in Biosystems
Engineering
Fall. 1(1-0)

R: Open only to graduate students in the College of
Agricultire and Noutural Resources or College of Engi-
neering.

Procedures and methods for designing and executing
research projects.

SA: AE 820

831 Biosystems Analysis

Fall, 3(2-2)
P:MTH 132. R: Not open to students with credit in BE
431,
Systems concepts. Properties of biological systems. Ef-
fect of environmental, technological, and economic fac-
tors on biological systems.

832. Network Design and Optlimization of
Biological Sysfems
Spring. 3(2-2}
P: BE 431 or BE 831
Techniques of process network theory and multi-crite-
ria optimization for designing environmentally sound
and economically beneficial biosystems.

833. Artificial Neural Network Applications
in Biological Systems
Fall. 3(2-2}
P: BE 431 or BE 831
Neural network algorithms and their application to
bielogical systems.

837, Food Rheology

Fall. 3(3-0) Interdeparimeniel with Food Sei-
ence.
Definition, analysis, and measurement of rheological
properties to describe the steady shear, dynamic, vis-
coelastic, extensional, and solid behavior of biological
materials. Industrial applications of rheological meth-
ods with emphasis o n fluid and semi-solid foods.
SA: AE 837

850, Dimensional Analysiz eand Theory of
Models
Fall of odd-numbered years. 3(2-2)
R: Open only to graduale students in the College of
Agriculture and Natural Resources or College of Engi-
neering.
Dimensional concepts, systems of measurements and
transformation of units, and formation of dimension-
less groups. Development of prediction equations. con-
cepts of similarity, and scaling laws. Distortion.
SA: AFK 850
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882, Irrigation and Water Management
Engineering
Spring of even-numbered years. 3(3-0)
P: BE 481, CE 321.
Design and management of systems for supplemental
irrigation. Water supply and transport. Economic and
engineering optimization of irrigation design.
SA: AR 882

890, Special Problems

Fall, Spring, Summer. I to 3 credits. A student
may earn ¢ aximum of 6 credils in all enrollments for
this course.
R: Approval of department; application required.
Individual study in biosystems engineering.
SA: AE 890

891, Advanced Topics in Biogystems
Engineering
Fall, Spring, Summer. 1 to 3 credits. A student
may earn a maximum of 6 credits in oll enrollments for
this course.
R: Open only to graducte students in the College of
Engineering. Approval of department.
Biosystems engineering topics not covered in regular
courses.
SA: AE 891

892, Biogystems Engineering Seminar

Spring. 1(1-0)
E: Open only to graduate students in the College of
Agriculture and Natural Resources or College of Engi-
neering.
Current topics in biosystems engineering.
SA: AR 892

899, Master’s Thesis Research

Fqll, Spring, Summer. 1 to 10 credits. A stu-
dent may earn @ maximum of 99 crediis in all enroll-
ments for this course.
R: Open only to master’s students in the Biosystems
Engineering major.
SA:AK 899

999. Doctoral Dissertation Research

Fall, Spring, Summer. 1 to 24 credits. A stu-
dent may earn a maximum of 39 credits in all enroli-
ments for this course.
R: Open only fo docloral students in the Biosystems
Engineering major.
HA: AE 999

BOTANY AND PLANT
PATHOLOGY
Department of Botany and Plant

Pathology
College of Natural Science

BOT

105, Plant Biology

Fall Spring. 3(3-0}
Plant structure, function, development, genetics, di-
versity and ecology.

106. Plant Biology Laboratory
Fall, Spring. I credil.
P: BOT 105 or concurrently.
Cell structure, anatomy, physiology, growth and devel-
opment, and diversity of plants.

1I1L. Cell and Molecular Biology Laboratory
Fali, Spring, Summer. Z credits. Interdepart.

mental with Biological Science, Microbiology, and Zo-

ology. Administered by Biological Science.

P:BS 111 or concurrently

Principles and applications of common techniques used

in cell and molecular biology.

202, The Plant Kingdom

Spring. 3(2-3)
P: BS 110 or BOT 105 or LBS [44.
Morpholegy of the major plant groups with an empha-
sis on structure, reproduction and evolution. Field trips
required.

205. Pests, Society and Environment

Fall, Spring. 3(3-0) Interdepartmental with
Entomology. Administered by Entomology.
Nature of pests and their impact on society. Principles
of integrated pest management in relation to environ-
mental quality and sustainable development.

218, Plants of Michigan

Fall, 3(2-3)
P: BS 110 or BOT 105 or LBS 144.
Plant taxa of Michigan and the Great Lakes region and
the major habitats in which they occur. Principles and
rationale of classification. Relationships between Life
histories, morphology and environment. Field trips
required.

301, Introductory Plant Physiology

Fall, Spring. 3(2-3)
B: CEM 141 or CEM 151; CEM 161; BOT 1050rBS 111
or LBS 145. R: Completion of Tier I writing require-
ment.
General principles of plant physiology relating plant
structure to function. Cell physiology, water relations,
effects of light and temperature, respiration, photosyn-
thesis, mineral nuirition, and hormone action.

319, Introduction to Earth System Science
Fall. 3 credits. Interdepartmental with Ento-

mology, Geological Sciences, Zoology, and Sociology.

Administered by Entomology.

P: Completion of one course in biological or physical

science.

Systems approach to Earth as an integration of geo-

chemical, geophysical, biological and social compo-

nents. Global dynamics at a variety of spatio-temporal

scales, Sustainability of the Earth system.

235, Plants Through Time

Spring of odd-numbered years. 3(3-0) Interde-
partmental with Geological Sciences.
P: BS 110 or BOT 105 or GLG 201 or LBS 144. R:
Juniors and above,
Evolutionary history of plants, the development of eco-
systems, and the use of plant fossils in the reconstruc-
tion of ancient environments and climate.

336. Useful Plants

Fall of odd-numbered years. 3(3-0)
P: CEM 142 or CEM 143 or CEM 152; ROT 105 or BS
110, BS 111 or LBS 144, LBS 145.
Ways in which plants are used for myriad purposes
from food and construction materials to medicines and
perfumes. The potential for expanding the uses of
plants throogh biotechnology will be explored.

341 Fundamental Genetics

Fall, Spring, Summer. 4 credits. Interdepart-
mental with Zoology. Administered by Zoology.
P:BS {11 orLBS 145.
Principles of heredity in animals, plants and microor-
ganisms. Formal and molecular methods in the study
of gene structure, transmission. expression and evolu-
tion.

345, Ecology

Fall. 3(3-0) Summer. 3 credils. Given only al
W.K. Kellogg Biological Station. Interdeparimental
with Zoology. Administered by Zoology.
P: BS 110 or LBS 144. R: Completion of Tier I writing
requirement.
Plant and animal ecology. Interrelationships of plants
and animals with the environment. Principles of popu-
lation, community, and ecosystem ecology. Application
of ecological principles to global sustainability.
SA: ZOL 250



355L. Ecology Laborafory

Fall. 1(0-3) Summer. I credit. Given only at
W.K. Kellogg Biolegical Station. Interdepartmental
with Zoology. Administered by Zoology.
P: ZOL 355 or concurrently. R: Completion of Tier I
writing requirement.
Population, community and ecosystem ecology utiliz-
ing plant and animal examples to demonstrate general
field principles.

362. Management of Turfgrass Pests

Fall, 4(3-2) Interdepartmental with Crop and
Soil Sciences, and Entomology. Administered by Crop
and Soil Sciences.
P: 085S 232,
Chemical, biological, and cultural methods of manag-
ing weeds, diseases, and insect pests of turfgrass. En-
vironmental considerations in pest management.

£02. Biology of Fungi

Fall. 3(2-3)
P:BS 110, BS 111 or BOT 105 or LBS 140 or MIC 302,
Major groups of fungi: characteristics, habitats and
diversity. Significance of fungi in nature and their
economic importance.

405. Introductory Plant Pathology

Spring. 4(2-4)
P:BS 110, BS 111 or BOT 105 or LBS 140. R: Comple-
tion of Tier I writing requirement. Not open to studenis
with credit in BOT 407.
Important plant diseases and the organisms that cause
them. Principles of disease management including ap-
plication of chemicals, plant breeding, biological con-
trol, and genetic engineering.

407. Diseases and Insects of Forest and
Shade Trees
Spring. 4(3-3) Interdepartmental with Ento-
mology.
P: BOT 105 or BS 110 or LBS 144; BOT 218 or FOR
204 or HRT 211, R: Completion of Tier Iwriting require-
ment. Not open to studenis with credit in BOT 405,
Diseases, insects, and environmental problems affect-
ing trees in forests, parks, suburbs, and nurseries.
Methods of control.

412, Environmental Plant Physiology

Fall. 3(3-0)
P: BOT 105 or BS 111 or LBS 145; CEM 141 or 152;
CEM 161.
General concepts underlying interactions between
plants and the environment. Light sensing and utiliza-
tion. Energy budgets. Water uptake and utilization.
Mineral nutrition.

413, Virology

Spring. 3(3-0) Interdepartmental with Micro-
biology. Administered by Microbiology.
P: MIC 409 or BCH 462,
Viruses and modern molecular biology. Viral replica-
tion and gene expression of the major classes of viruses.
Virus-cell interactions and viral diseases.

414, Plant Physiology: Metfabolism

Fall. 3(3-0)
P: CEM 251; BOT 105 or BS 110, BS 111 or LBS 144,
LBS 145
General principies underlying metabolic processes of
plants. Photosynthesis, translocation and water rela-
tions, nitrogen metabolism, cell wall bicsynthesis, and
structures associated with those processes.

415, Plant Physiology: Growth, Development
and the Environment
Spring. 3(3-0)
P: CEM 251; BOT 105 or BS 110, BS 111 or LBS 140.
Principles of plant growth and development with em-
phasis on environmental and hormonal factors that
control progression of the plant through its life cycle.
Tissue culture and genetic engineering in plants.

416, Experimenis in Plant Physiology and
Molecular Biology
Fall. 4(2-5)
P: BOT 414 or BOT 415. R: Completion of Tier I wriling
requirement.
Experiments illustrating principles of plant physiology
and molecular bioclogy. Advanced technigues such as
agrobacterium mediated gene transfer, DNA cloning,
enzyme linked immunecassays (ELISA), protein and
DNA electrophoresis.

418, Plant Systemafics

Spring. (3(2-3} Summer. 3 credils. Given only
at W.K. Kellogg Binlogical Station.
P: BOT 105 or BS 110, BS 111 or LBS 140.
Classification and evolution of higher plants, with em-
phasis on identification, characteristics of plant fami-
lies, and systematic theory and practice.

419, Advanced Earth System Science

Spring. 3 credits. Interdepartmental with En-
tomology, Geological Sciences, Zoology, and Sociology.
Administered by Entomology.
P:ENT 319
Systems science theory applied to analysis of the bio-
logical, geological, physical, and social causes and eon-
sequences of global changes. Issues of sustaining the
Earth system.

423, Wetland Plants and Algae

Fall, Summer of even-numbered years. 4(24)
P:BS 110, BS 111 or BOT 105, BOT 106 or LBS 144,
LBS 145.
Identification, ecology and community relations of al-
gae and aguatic vascular plants common to the Great
Lakes area. Algae and aquatic plants as indicators of
environmental change. Field trips required.

4321 Comparative Limnology

Summer. 4 credits. Given only at W.K. Kellogg
Biological Siation. Interdepartmental with Zoology
and Fisheries and Wildlife. Administered by Zoology.
P: CEM 141 or CEM 151; ZOL 250. R: Not open to
students with credif in FW 472.
Physical, chemical, and biclogical aspects of lakes and
streams. Introduction to freshwater biology, and popu-
lation and community ecology.

434, Plant Structure and Function

Fall of odd-numbered years. 4(2-4)
P: BS 110, BS 111 or BOT 105, BOT 106 or LBS 144,
LBS 145.
Plant anatomy from a structure and function perspec-
tive. The physiclogical, developmental, and ecological
significance of cell types, tissue types, and meristems
of vegetative and reproductive plant parts.

441, Plant Ecology

Fall. 3(3-0)
P: BS 110 or BOT 105 or LBS 144, R: Completion of
Tier I writing requirement.
Ecology of plants and their communities. Effects of
bictic and climatological factors influencing global dis-
tribution of plant communities. Community structure
and function, microclimatology, ecophysiology, and ad-
aptlation,

445. Evolution

Fall, 3 credits. Interdepartmental with Zool-
ogy. Administered by Zoology.
P:ZOL 341. R: Not apen tofreshmen. Completion of Tier
I Writing Requirement
Processes of evolutionary change in animals, plants.
Microbes. Population genetics, microevolution, specia-
tion, adaptive radiation, macreevolution. Origin of
Homo sapiens.
SA: ZOL 345

Botany and Plant Pathology — Descriptions
of
Courses

485, Tropical Biology

Spring. 3(3-0) Interdepartmental with Zool-
ogy and Entomology. Administered by Zoology.
P: ZOL 250, R: Open only to juniors and seniors.
Trapical biota emphasizing evolutionary and ecological
principles compared accross tropical ecosystems.

485L. Field Tropical Biology

Spring, Summer. 2 credits. Interdepartmental
with Zoology and Entomology. Administered by Zool-
agy.
P:ZOL 485 or concurrently. R: Open. only te juniorsand
seniors. Approval of department.
Intensive field experience to study tropical ecosystems.
Individual project required. Given at various sites in
Costa Rica by the Organization for Tropical Studies.

490. Directed Studies

Fall Spring, Summer. I to 4 credits. A student
may earn a maximum of 6 credits in all enrollments for
this course.
R: Approval of department.
Directed study of published literature in an area of
botany and plant pathology.
490H. Honors Dirvected Studies
Fall, Spring, Summer. 1 lo £ credils. A studenl
may earn a maximum of 6 credits in all enrollments for
this course.
R: Approval of department.
Directed study of published literature in an area of
botany and plant pathology.

495, Botanical Garden Internship

Fall, Spring, Summer. 2 to 8credils. A student
may earn @ maximuin of 8 credits in all enrollments for
this course.
R: Open only to juniors or seniors in the Botany and
Plant Pathelogy major. Approval of department.
Activities, functions and organization of botanical gar-
dens. Principles of live plant curation.

498, Undergraduate Research

Fall, Spring, Summer. 1 to 4 credits. A student
may earn a maximum of 12 credils in all enrollments
for this course.
R: Completion of Tier [ writing requirement, Approval
of department.
Laboratery and/or field research in an area of botany
and plant patholegy.

499, Senior Seminar

Spring. 2(2-0) A student may earn a maximumn
of £ credits in all enrollments for this course.
P: BOT 498 R: Completion of Tier I writing require-
ment.
A capstone experience that focuses on current develop-
ments and issues in plant biclogy. Scientific writing
and oral presentation.

B800. Seminarin Plant Biology

Fall, Spring. I(1-0}) A student may earn a
maeximum of € credils in all envollments for this course.
R: Open only to graduale sludents.
Current research and approaches in plant biology.

801, Seminar in Plant Pathology

Fall, Spring. I{I-0) A studen! may earn a
maximum of 4 credits in all enrollments for this course.
R: Open only to graduate studenis.
Current research and approaches in plant pathology.

802, Selected Topics in Bofany

Fall, Spring, Summer. 1 o 4 credits. A student
may earn & maximum of 12 credils in all enrollments
for this course.
R:Open only to graduate students in College of Nelural
Science aor College of Agriculiure and Natural Re-
sources,
Recent developments in botany.
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Descriptions — Botany and Plant Pathology
of
Courses

803. Selected Topics in Plant Pathology

Fall, Spring, Summer. 11to4credits. A student
may earn a maximum of 12 credits in all enrollments
for this course.
R:Open only to graduate students in College of Natural
Science or College of Agriculture and Natural Re-
soureces,
Recent developments in plant pathology.

804, Special Problems in Plant Pathology
Fall, Spring, Summer. 1o 4 credits. A student

may earn a maximum of 12 credils in oll enrollments

for this course.

R:Open only to graduate students in College of Natural

Science or College of Agricullure and Natural Re-

sources.

Faculty directed individualized study of a selected

problem.

805, Special Problems in Physiology and
Biochemistry
Fall, Spring, Summer. 1lo4credifs. A student
may earn a maximum of 12 credits in all enrollments
for this course.
R:Open only to graduate studentsin College of Nalural
Science or College of Agriculture and Natural Re-
sotrces.
Faculty directed individualized study of a selected
problem.

806. Special Problems in Genetics and
Molecular Biology
Fall, Spring, Summer. I {o 4 credits. A student
may earn o meximuem of 12 credits in all enrollments
Jor this course.
R:Open only to graduate students in College of Natural
Science or College of Agricullure and Natural He-
sources.
Faculty directed individualized study of a selected
probiem.

807.  Speeiel Problems in Mycology

Fall, Spring, Summer. 11o 4 credifs. A student
may earn a maximum of 12 credils in all enroliments
for this course.
R:Open only to graduate students in College of Natural
Science and College of Agriculture and Natural Re-
sources.
Faculty directed individualized study of a selected
problem.

808. Special Preoblems in Anatomy and
Morphology
Foll, Spring, Summer. 1o 4 credits. A student
may earn o maximum of 12 eredits in all enrollments
for this courge.
R:Open only te graduate students in College of Natural
Science or College of Agricullure and Natural Re-
SOUrCeESs,
Faculty directed individualized study of a selected
problem.

8089, Special Problems in Ecology,
Systemaltics, and Evolution
Fall, Spring, Summer. 1o 4 credits. A student
may earn a maximum of 12 credits in all enrollments
for this course.
R:Open only to graduate students in College of Natural
Science or College of Agriculture and Nofural Re-
sources.
Faculty directed individualized study of a selected
problem.

810. Current Concepts in Plant Pathology
Spring. 3(3-0)

P: BOT 405 or BOT 414 or BOT 415.

Recent findings in mycology, plant virology, bacteriol-

ogy, nematology, disease physiology and epidemiology.
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812, Epidemiolegy of Plant Diseasges

Spring of even-numbered years. 3(3-0)
P:BOT 810
Study of populations of plant pathogens within popu-
lations of plant hosts as affected by the environment
and human involvement.

817 Evology and Evolution in Agquatic
Systems
Summer, 4 credits. Given only at W.X. Kellogg
Biological Station. Interdepartmental with Zoology
and Fisheries and Wildlife. Administered by Zoology.
P:Z0OL 250 or ZOL 431.
Experimental field studies of population and commu-
nity ecology of freshwater lakes and streams. Empha-
sis on interactions among species and between biotic
and abiotic factors.

823, Flowering Plant Diversity

Fall of odd-numbered years. 4(2-4)
P:BOT 418.
Evolutionary diversity of flowering plants. Family
characteristics, patterns of distribution, systems of
classification, evolutionary trends, economic impor-
tance.

824, Principles and Methods of Plant
Systematics
Spring of even-numbered years. 4(2-4)
P: BOT 823.
Classification methods, quantification of evolutionary
relationships, phenetic, phyletic molecular, and cladis-
tic approaches.

826. Tropical Biology; An Ecological
Approach
Spring, Summer. 8 credits. Interdepartmental
with Zoology.
R: Approval of department; application required.
Principles of tropical ecology at the population, commu-
nity, and ecosystem levels. Given at various sites in
Costa Rica by the Organization for Tropical Studies.

827, Tropical Managed Ecosystems

Spring, Summer. 8(4-8)
R: Approval of department; application required.
The scientific and social dimensions of sustainable
development in the tropics. Given at various sites in
Costa Rica by the Organization for Tropical Studies.

830. Paleobotany

Fall of even-numbered years. 3(2-3) Interde-
partmental with Geological Sciences.
H: Open only lo graduate students. Approval of depart-
ment.
Survey of fossil plants: preservation, occurrence, geo-
logical relations, taphonomy, whole plant reconstrue-
tion, evolutionary history, and palececolegy.

842, Application of Ecological Principles
Spring. 2 credits. Giver only at W.K. Kellogg

Biological Station. A student may earn a maximum of

8 credits in all enrollments for this course, Interdepart-

mental with Zoology.

R: Approval of department.

Workshops and discussions with experts from indus-

try, regulatory agencies, conservation groups, and aca-

deme on application of basic ecology and evolutionary

bivlogy to real-world problems.

844, Organelle Geneticg

Spring of odd-rumbered years. 3(3-0} Interde-
partmental with Zoology.
P: BCH 462; ZOL. 341.
Organization, structure, function, heredity, molecular
biology and manipulation of chioroplasts and mito-
chondria. Biological interaction between nucleus and
organelles.

845. Ecology and Evolution: the Interface
Fall. 3 credits. Inlerdepartmental with Zool-

ogy and Entomology. Administered by Zoology.

P: BOT 849

Conceptual and methodological issues common to both

ecology and evolutionary biotogy.

B47. Advanced Mycology
Spring of even-numbered years. 4(2-4)
P: BOT 402,
Systematics, identification, physiology, genetics, and
molecular biology of plant pathogenic fungi.

849. Evolutionary Biology

Spring of even-rnumbered years. 3(3-0) Interde-
partmental with Zoology.
F:Z0L 341, STT 422 or concurrently.
Major conceptual, theoretical and empirical questions
in evolutienary biology. Readings and lectures are syn-
thesized in student discussions and on paper.

851 Quantitative Methods in Ecology and
Evolution
Fall. 3(3-0) Interdepartmental with Zoology.
Administered by Zoology.
P:8TT 465,
Interpretation and analysis of ecological and evolution-
ary biology data. Statistical computer software.

B856. Plant Molecular Biology

Spring. 3(3-0) Interdepartmental with Bio-
chemistry.
P:ZOL 341.
Recent advances in genetics and molecular biology of
higher plants.

B60, Ecology and Evolution in Terrestrial
Systems
Sumrner. 4 credits. Given only at W.K. Kellogg
Biological Siation. Interdepartmental with Zoology
and Crep and Soil Sciences.
P:STT 422,
Field experimental and quantitative approaches to eco-
logical and evolutionary mechanisms.

863. Environmental Plant Physiology

Spring of odd-numbered years. 3(3-0) Interde-
partmenial with Horticulture.
P: BOT 301 or BOT 414 or BOT 415.
Interaction of plant and environment. Photobiology,
thermophysiology, and plani-water relations.

864 Plant Biochemistry
Spring. 3(3-0) Interdepartmental with Bio-

chemistry, Administered by Riochemistry.

P: BCH 401 or BCH 462.

Biochemistry unique to photosynthetic organisms.

Photasynthetic and respiratory electron transport, ni-

trogen fixation, carbon dioxide fixation, lipid metabo-

lism, carbon partitioning, cell walls, bicsynthesis of

plant hormones.

865. Plant Growth and Development

Fall. 3(3-0)
P: BOT 415,
Physiology and biochemistry of growth and develop-
ment as regulated by internal and external factors.
Biosynthesis and action of plant hormones. Environ-
mental factors: light and temperatore.

870, Planf Nematology :
Spring of even-rumbered years. 3 credits. In-

terdepartmental with Entomology. Administered by

Entomology.

P: BOT 405,

Biology, host parasite relationships and management

of selected nematode diseases of economic plants.

880, Plant Virology
Fall of odd-numbered years. 4(2-4)
P: BCH 462, BOT 810,
Biology and molecular aspects of viruses causing plant
disease,



881 Molecular and Biochemical Plant
Pathology
Spring of odd-numbered years. 3(2-2)
P: BCH 462, ZOL 341, BOT 810; BOT 414 or BOT 415.
Biochemical and molecular bases of host-pathogen in-
teractions. Mechanisms of pathogenicity and the na-
ture of disease resistance.

584, Prokaryotic Diseases of Planis

Fall of even-numbered years. 4(2-4)
P: BOT 810.
Description of prokaryotic genera associated with plant
diseases, identification, physiology, and genetics.
Laboratory techniques.

885. Plant Discases in the Field

Summer of odd-numbered years. 2(1-3)
P: BOT 810. R: Oper only to graduate stidents.
Diagnosis of plant diseases and disorders in a field
setting. Field trips and independent study are re-
quired.

891 Current Topics in Ecology and
Evolufion
Summer, I credit. Given only al W.K. Kellogg
Biological Station. A student may earn a maximum of
8 credits in all enrollments for this course. Interdepart-
mentel with Zoology and Crop and Soil Sciences. Ad-
ministered by Zoology.
Presentation and critical evaluation of theoretical and
empirical developments by visiting scientists.

897, Community and Ecosystem Ecology
Spring. 4(4-0) Interdepartmental with Zool-
ogy and Fisheries and Wildlife. Administered by Zool-
ogY.
Structure and function of natural communities and
ecosystems. Community analysis along environmental
gradients. Succession, food web analysis, energy flow,
nutrient cycling, and effects of human activities on
ecosystems.

899, Masters Thesis Research

Fall, Spring, Summer. 1 to 12 credits. A stu-
dent may earn a maximum of 24 credits in all enroll-
menis for this course.
R: Open only to graduate students.
Reseatch in anatomy, bryology cell biology, ecology,
genetics, molecular biology, morphology, mycology, pa-
lecbotany, pathology, physiology and systematics.

999. Doctoral Dissertation Research

Fall, Spring, Summer. I to 12 credits. A stu-
dent may earn @ maximum of 99 eredits in all enroll-
ments for this course.
R: Open only te doctoral students.
Research in anatomy, bryology cell biology, ecology,
geneties, molecular biclogy, morphology, mycology, pa-
leobotany, pathology, physiclogy and systematics.

BUILDING CONSTRUCTION
MANAGEMENT

Department of Agricultural
Engineering

College of Agriculture and
Natural Rescurces

College of Engineering

BCM

124, Ceonstruction Materials

Fall, Spring. 3(3-0)
Properties of construction materials and their applica-
tion in residential and light commercial construction.
SA: BCM 126

Building Construction Management — Descriptions

125, Architectural Drafiing

Fall, Spring. 3(2-3)
P: BCM 124 or concurrently.
Architectural drafting including site plans, floor plans,
foundation plans, elevations, sections, and details.
Print reading inchuding plan analysis of assemblies and
details. Emphasizes residential construction.
SA: BCM 126

227, Commercial Building Construction
Methods
Fall Spring. 3(3-0)
P: BCM 125 R: Open only to students in the Building
Construction Manegemenl major.
Methods, codes, and plans for constructing commercial
buildings. Construction system details: site prepara-
tion, foundations, foors, framing systems, and roof
systems.

230. Utilities

Fall, Spring. 3(3-0}
P: BCM 227; MTH 116 or MTH 120 R: Not open to
freshmen. Open only to students in the Buidling Con-
struction Management major ar to juniors or seniors in
the Civil Engineering major.
Heating, cooling, plumbing and electrical utilities in
residential and light commercial constroction utilizing
applicable codes.

250. Construction Mechanics and
Equipment Management
Fall, 3(2-3)
R: Open anly io Building Construction. Management or
Agriculiural Technology ond Systems Management
students.
Principles, applications, techniques, tools, materials
and resources in building construction mechanics and
light construction equipment management.

252, Current Issues in the Building and
Housing Industries
Fall. 3(3-0)
Impacts of government policies and regulations on the
building and housing industries. Land use, construc-
tion technology, energy. Economics, demographics, and
lifestyle choices.

311 Construction Project Scheduling

Fall, Spring. 3(2-2)
P: BCM 230 or concurrently; BCM 322 C: BCM 324
concurrently. R: Open only to juniors or seniors in the
Building Construction Management or Civil Engineer-
ing major.
Basic construction project scheduling procedures.
Work breakdown structure, critical path method and
scheduling logic. Activity durations, status reports,
resource allocation and control.

322, Structural Design

Fall, 8pring. 4(5-0)
P: BCM 227; PHY 231 or PHY 231B. R: Oper only o
Building Construction Management or Agricultural
Technology and Systems Management majors.
Mechanics, material strengths and section properties
developed and applied to structural design using wood,
steel and concrete. Beams, columns, footings, and foun-
dation walls.

324. Construction Estimafion

Foll, Spring. 4(3-2)
P: BCM 280 or concurrently; BCM 322 C: BCM 311
concurrently. R: Open only o juniors or seniors in the
Building Construction Management or Civil Engineer-
ing major.
Estimating construciion projects: labor, material, over-
head, and profit in unit and detailed formats. Job cost
accounting and control. Estimation seftware.

ot
Courses

325, Construction and Real Estate Finance
Fall, Spring. 4(4-0)

P: EC 201 or EC 202; MTH 116 or MTH 120. R: Open

enly to Building Construction Management, Civil En-

gineering, and Cotlege of Business majors.

Financial methods and instruments utilized in con-

struction, rehabilitation, development, and purchase of

teal estate. Terms, contracts, valuation, brokerage,

taxation, risk, and interest rate analysis.

340. Residential Design Evaluation
Fall. 3(3-0)

P: BCM 126 or HED 160. R: Not open to freshmen and
sophomaores. Open only to Building Construction Man-
agement and Human Environment and Design majors.
Qualitative methods for evaluating residential build-
ing designs. Design impacts on building occupants:
children, families, singles, handicappers, elderly.

349. Consfruction Renovation
Spring. 3(3-0}

P: BCM 227. R: Oper enly lo Building Construction
Management or Human Environment and Design ma-
Jors or to juniors and seniors in Historic Preservation
Specialization.

Preservation, rehabilitation, remodeling and restora-
tion of existing buildings. Analysis of building adapt-
ability and design. Economic feasibility and codes.
Historical and social considerations.

422, Construction Contracts

Fall, Spring. 3(3-0)
P: BCM 227, BCM 311, BCM 324. R: Open only to
seniors and graduate students in Building Construc-
tion Management and Civil Engineering.
Construction contracts for commercial and residential
projects. Contraet procedures, bidding, changes, sub-
stitutions. Insurance, bonding, claims, disputes, and
payments. Specifications. Responsibilities of owner
and contractors.

423, Censitruction Project Management

Fall, Spring. 313-0)
P BCM 311, BCM 324. Rt: Open only to seniors and
graduate students in Building Construction Manage-
ment and Civil Engineering.
Construction management principles and practices.
Site and prgject management.

451 Concepts of Fire Safe Construction

Fall, 3(3-0)
P: BCM 230 or HED 350. R: Open only to Building
Construction Management majors.
Safety and five integrity of structures: principles, ter-
minology, and techniques of construction affecting life.
Applicable codes. Materials and assemblies. Suppres-
ston and detection systems,

452, Commercial Utility Systems

Spring. 3(3-0)
P: BCM 230. R: Open anly to Building Construction
Management, Mechanical Engineering, Civil Engineer-
ing, and Human Environment and Design majors.
Primary electrical, heating, ventilating, air condition-
ing, plumbing, elevator, and fire detection and suppres-
sion systems for commercial buildings.

453, Land Development

Spring. 3(3-0}
P: BCM 227 and BCM 325. R: Open only to Building
Construction Management, Civil Engineering, History
of Art, Landscape Architecture, and Urban Planning
majors.
Methods and practices of land development for residen-
tial and commercial uses. Market research. Land use
regulations. Legal documentation. Site analysis and
design. Case studies.
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