2014
MLty

mafapy

EERITY
(e 34)

DESCRIPTIONS
FOR
GRADUATES COURSE






QUELTBF wvvvevvsseissniise st 1
RFB] TFBFER B vvvsereisseissseisssisss s 99
FFQT TFBIT BE wovvvvseevssnessssisssisssis s 163
ZEB T B eevvseeiseeis i 239
761 OC:)}];HB_‘}‘ ....................................................................................................................... 257
TETFEYBE covvvvssrrsssssssise s 279
B ORI TEBFL BF crvvvvrvsssnssicisssssss s 391
T ZETJ| B orvvseerssesssss s 469
B THEJ B oovvvserssensss s 495
APE T BE crvvvovisieisssisss s 525
REEFTFBFTY BE cvvvvervvsrnssssisssiiss s 643
ZR O] THER B oorvvssresssrsssississs s 667
OEBITJBF wvvorvvserevsseessseisss st 685
SSOFTY B rvvvverissseissee s 709
O THERBE rvvseerssseessseisssiss s 73
S THERBE vvvseersseeissee s 833
B ZITH I orveseeise it 881
BPTITIBFQ] wvvverevssersseesssessis s 907
BEZITIBFQ] wovovvvssessssssssss s 935
SERTRBIL] vovoevvsserssnssssssssss s 965
2] O BHTY BHA(BIAFTF A TTH) cvvvvvvvvvesssssssssssscc s 991
O BITIBFQ] wvvvvrvsseresssrssssssssesssss s 1021
FIOT A TLTYBFL covvvnrvisnisssssssss s 1033
B BEATLTY BHQ] crvvvverrssieesssnssss s 1055
GBFTFBET| T BHQ crvvvverevssresseeisss i 1093
FEAEQ T TR BRG] corvvvreesserissseis i 1125






& U4 3o} o o
College of Agriculture and Life Sciences

- 391 -






[H&t2l (Graduate School)

500.501 AR 3-2-2
Experimental Design
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This course provides graduate students with statistical data
analysis skills in regression, correlation, and group com-
parison. This course will also cover the most commonly
used experimental designs for single-factor and two-factor ex-
periments with specific emphasis on corresponding random-
ization, analysis of variance procedures, and computer-based
statistical analysis using SAS.

500.505 2AMAEE 3-3-0

Molecular Genetics

2 70‘9401]*1% e 729 JlF, 2, s ZEAE §
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This course offers an in-depth study on the structure and
function of the gene, control of gene expression, devel-
opmental biology, and the genome project. Students are re-
quired to make a presentation in either Korean or English on
current articles in related topics. Lectures are given English
using an English textbook. This course is offered every other
year.

500.511 LojMESHER  3-3-0

Topics in Agricultural Ecology

= AuEAL 7 52, AT AuAY 733 7L ol
71 AEage] AuA A4S wee] vk opAEe] &
B3t H4, A Fo Y At gL A 54
Brketa EA|9] o] gl teto] FR3t. FU71Fo W8S
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This is an advanced course on the agricultural ecosystem:
agricultural climatology and aerial environment, soil charac-
teristics and nutrient flow, light utilization and organic matter
production in the crop community. Sustainable agriculture
with IPM and precision farming techniques will be
emphasized.

500.514 FHRRAE 3-3-0

Gene Manipulation

el vol 9|22 AL RSl & AT Azl &
5‘]‘ 7]5'— E].‘q- 0:]31 7]-1] 7(47(],94_ 7] bv—]_gzﬂ_q_ ZJ"% 1‘%—141}9,]
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g 58 5t *EEJO—UH JegAe A0 o5 3
t}. ZElRoE d4o] FHE AFE=RS OE]?-J.' wE= odolz uhg

gich 3 87| 16F2 FME. (The first number means “credits’; the second number
number means ‘laboratory hours” per week. 15 weeks make one semester.)
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means “lecture hours” per week: and the final n

S ESUMEILStIis(College of Agriculture and Life Sciences)
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In this course we will study the recombinant DNA tech-
nology that yielded the biotechnology of today, and we will
review its basic principles, various processes, and tech-
nologies. The purification and characterization of DNA, vec-
tors, promoters, gene banks, gene manipulation at various
levels, transformation and selection, and applications of bio-
technology are covered to promote students’ understanding of
the full scope of the biotechnological processes. In the latter
half of the semester, students will present recent papers in
Korean or English. This will improve their understanding of
biotechnology and help them develop sophisticated research
plans. We will use an English textbook and the lecture will
be given in English. This course is offered every other year.

A7AE FHel

500.517 AlgMEger 3-3-0

Plant Cell Engineering

HEAES o83 Ay 2 %‘ﬁ’“ WP 2 AEY =
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This lecture on plant cell blotechnology is offered to grad-
uate students. We will learn the backgrounds and tech-
nologies of organ and tissue cultures, and the production of
secondary metabolites in plants. Recent successful examples
of plant cell biotechnology will be the major discussion
topics.

500.521 MZAHSSLEZF 3-3-0

Topics in Cell Biology

AF FHE AFAE T2 7es BAAESA Ao
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o, B AR 5 AEs Ao Y e =3 AE
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The objective of this course is to cultivate a molecular bi-
ology-level understanding of the structure and function of
eukaryotes. We will study cell evolution, biochemistry, and
the developmental stages of cells and organisms. This course
will also encourage an understanding of basic principles of
development and cell differentiation during the developmental
stages. In the second half of the semester, students will pres-
ent a report and a seminar in Korean or English on current,
related topics. Lectures are given in English using an
English textbook. This course is offered once a year.

500.522 H{AMEELETF  3-3-0

Topics in Molecular Biology

fAs] T 9 B 20 WdEe peltosd dd
e BA o 1314 o 0 e 9 Aol sl 1A
42 Wsd 5 gl oled —CLHE g5gn ddd 24
g S wEE FAlow A9 A, B 0 A% N2
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This course helps students understand life phenomena at
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[H&t2l (Graduate School)

the molecular level. Lectures cover the basic topics of mo-
lecular biology: the structure of prokaryotic and eukaryotic
genes, and the mechanism of their expression. In addition,
gene cloning and transformation processes will be discussed.
as tools to introduce new traits into an organism. Students
may actively join the discussion session on the categorized
topics and learn how to design experiments, as well as re-
port and discuss the significances of such experiments.

500.523 MEGISEISETL  3-3-0

G
i ]

Topics in Biochemical Engineering

AEFPIET BUE ABHA B4 9eE olslstn 1
Q2 ekFsta P AFE ARAA BT 4D
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This course provides students with integrated knowledge
of biological properties and chemical engineering method-
ology and strategy.

500.524 g3ts 2-2-0
North Korean Agriculture
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Food shortage in North Korea is already well known to
outside world watchers. But still a lot of people do not
seem to understand why they are having such shortage.
Therefore, this course is set up to show to graduate and se-
nior undergraduate students the real situation concerning on
agricultural production in North Korea - from their agricul-
tural policy and collective farms to their actual production
practices and even their agricultural education and research.
This will demonstrate the real culprit in their food shortage
and students will discuss ways to overcome the food crisis.

e 2
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500525 5sAMERIYE 3-3-0

Resourcification of Agricultural Byproducts
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Conventionally, organic byproducts produced from live-
stock, crop, food, and forest industries have been treated by

S ESUMEILStIis(College of Agriculture and Life Sciences)

energy-consuming sludge processes and discharged into the
ocean, public waterways, landfills, incinerations, and land
applications. These conventional methods have led to serious
problems involving water, air, soil, and ocean pollution. In
wake of such problems, the industry has now turned its fo-
cus to the advent of a new paradigm of sustainable agri-
culture and the recycling of organic byproducts. The topics
covered in this course include: Auto Thermal Aerobic
Digestion (ATAD) for heat, fermentation processes that pro-
duce ethanol, thermo-chemical processes that involve combus-
tion for heat, steam, and electricity, gasification for gas and
carbonate gas, methanol, pyrolysis for bio-oil, tars, and char,
and anaerobic digestion for methane, carbonate gas, and/or
electricity. This course is expected to contribute to the prep-
arations of the ‘1997 Kyoto Protocol on Climate Change’
where Koreans will need to start by 2013 to cut pollution
levels by at least 5% to be below 1990 standards. The
course will examine new strategies and technological ad-
vancements that yield efficient renewable energy in hope of
meeting such standards.

500526  $Aaet 3-3-0
Epigenetics

A g gl Fslo] Fa3 9L = 7"‘31‘%{4@ 3
A 24S %ZHEOHH F3th. DNA, s]AE W33 RNAQ|
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Epigenetic gene regulation that is important for re-
production, development and differentiation processes will be
studied at the molecular level. Functions of DNA and his-
tone modifications and RNA will be understood and how
gene expression is controlled will be studied. By introducing
the recent publications and seminar presentations, students
will be exposed to the current research issues in epigenetics.

0

500.527 7|7]18A  3-3-0

Instrumental Analysis

ddi 3|71 o] nige] He E2A ol 71719 dg
2 S et FE Wdde 233 J171RH 3]
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This course covers basic theories, instrumental principles,
as well as methods and applications of modern chemical
analysis. Special emphasis will be placed on two representa-
tive classes of instrumental analysis, such as spectroscopy
and chromatography

5271.624 7|t AMElA 2ofd FH H3AI"  3-3-0
Ecological Vulnerability & Adaptation to
Climate Change

B AEoX e 715stel wet yehde AuAe] Heds sof
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This course explores various techniques to predict and to
assess the ecological vulnerability to climate change and our

.Q
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—

challenges to adapt ourselves to the climate change impacts.
In particular, this course aims to present the theoretical and
practical background of climate change vulnerability to facili-
tate a deeper understanding of various climate change issues
and application considerations in a planning perspective, in-
cluding global-scale issues, ecological impacts, and climate
change adaptation policies.
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[H&t2l (Graduate School)

22X 3}5LA-F(Crop Science and Biotechnology Major)
501.511 SetMofLt 1 1-0-2
Seminar in Agronomy 1

B AEoXe w22 A, A, A Sl ddd Ay
Aol disl LR} EES st=F Ik sIAY o2 AAE
greta HuxES 2 28 1 éﬂr—a— H‘E’cﬂ‘ﬂ EES
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3, FeAe 2] siA B 2y qF Sl =gl HE
= gt

This course encourages students to make presentations and
discuss experiences in crop science, including cultivation,
physiology, ecology, breeding, and molecular biology, with a
specific emphasis on food, industrial, and forage crops.

o Ml
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501.512 AtEstMolLt 1 1-0-2

Seminar in Crop Science 1

B AFolMes AF, v 2 AR A 2 55, 4, 24
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This course encourages students to make presentations and
discuss experiences in crop science, including cultivation,
physiology, ecology, breeding, genetics and molecular biol-
ogy, with a specific emphasis on food industrial and forage
crops. Improvement of presentation and research skills is an
additional benefit to attending this course.

501.516 ArEME|SER  3-3-0
Advanced Crop Physiology

Fo A8 FYIPIAT 594 2 FAPIo %
A BA% HAE FAew Aeach 22 A wm 7} 7]
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In this course we will study selected aspects of plant
growth and development, their relation to rice productivity,
field crops, and horticultural crops. This course will analyze
the basic concepts and current literature on germination,
shoot and root growth and function, assimilation and parti-
tioning of nitrogen and carbon, hormones and growth regu-
lation, environmental stress and signal transduction, and oxi-
dative stress and senescence. There will be an emphasis on
the process and response of plants at whole-plant, cellular,
and molecular levels.
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501517 | g4buElE 3-3-0

Crop-water Relations

g AR TS glo] AIE, Al E 2= FEAA 7
o] Aol H3t AEY}H HAHS s, EY 4 ’“*Eﬂf‘fﬂl*ﬁ«l
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AEMAISIE (Dept. of Plant Science)
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The content of this course includes discussion of the prin-
ciples of plant interactions with soil and water environments
and their applications in crop and environment management.
Topics of interest include reactions and transport of water
and mineral nutrients in soil, evapotranspiration and water
balance, drought, flooding and salt stresses, aquatic environ-
ment, and adaptive growth of water plants. This course
makes use of instruments and techniques for field measure-
ment of the status of water in plant and soil, and the light
and chemical environment in aquatic and paddy milieu.

501.521 ArAdAtEE 3-3-0

Rice Production

so] Azjoh A, gz, = B, Auarie, 29
#43 olg T & A ddd JFL«] #A FAES A8t
o, shgetaL E%?&D}. o] Zz= tishdAR & Aitstel d4lol
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This course discusses topics of current interest in rice pro-
duction science including rice physiology, nutrient manage-
ment, soil management, and rice quality and utilization. This
course is intended for graduate and advanced undergraduate
students with interests in rice production science.

501.522 HRRREAYAKEE  3-3-0
Field Crop Production

B AEoxes dgdlE F fH*LE T, HE, €, 557,
A, gl A S Ale 3 #d5F 5 HA A7 A
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This course provides graduate students with updated in-
formation on production technology as well as on genetics
and the breeding of field crops such as soybean, corn,
wheat, barley, coarse grain, sweet potatoes, and potatoes. In
addition, recent topics on the latest technology for field crop
production will be covered by exchanging information during
the semester.

501.523 At22M2EF 3-3-0

Forage Crops

AEARY xS ol5F SAES YO ARAES)
AN s, Yo BT Febed, AR, Al
S, ol &3 7he, A8 olsiet Ao] T FAIE =2l

In this class, we consider the production and management
of crops used for livestock food in terms of establishment,
growth, maintenance, harvesting, and preservation. Advanced
topics include matter production and forage yield, photo-
synthetic ability and leaf growth physiology, improvement of
forage quality, and the structure and control of the grassland
ecosystem.

501.524 A GHMSER  3-3-0
Topics in Crop Genetics

f7%te) of7] Ro} F ATHASET) 2io] He WA
At PR, AegAste FHA0e Tt Wdgdst

SHxe SE-FE Lo MR AFAIZFE BASICL & &7le 15F2 TAME. (The first number means “credits’; the second number
means “Iecture hours” per week; and the final number means ‘laboratory hours” per week. 15 weeks make one semester.)
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This course, “Special topics in crop genetics,” is a lecture
for graduate students of the agricultural department. Students
will gain detailed information of Mendelian genetics, quanti-
tative genetics, and population genetics for plant breeding.
This lecture focuses on (1) pedigree analysis in Mendelian
genetics, (2) expectation of crop improvement using selection
efficiency from heritabilily obtained from the phenotypic,
genotypic and environmental variation in a gene pool, and
(3) several factors of the changes in gene and genotype fre-
quencies in a population.

501.525 30228 3-3-0

Industrial Crops

SR ThFA Fetdd 7 Aol g EFF F5,
A FEME, A 9 Aol dis) et AEs
879 AEA 97t B2 £EFE, VssdE, dRAE F
i, FuAE, FAeAE Fol dis Fske T4 AR SAR
HEE F5% Aurles it

This course covers classification and the varieties, genet-
ics, and improvement of the crops, culture environment, and
cultivation methods that have not been available in under-
graduate-level courses. Our subject matter will be important
crops such as oil, recreation, ginseng, spice crops, essential
oil, and fiber. This course will also introduce new varieties
and cultivation methdologies.

501526 | AERMMEAE 3-3-0

Crop Genome Analysis
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DNA marker technology has been widely used to improve
crops. This course will cover DNA marker assisted selection
for crop improvement technology and the following topics:
the principles and practices of crop genome (the entire DNA
content of a cell), crop genome organization, DNA marker
technology, construction of genetic and physical maps, and
statistical identification of DNA markers associated with ma-
jor agronomic traits with a specific emphasis on the applica-
tion of DNA markers for crop improvement.

501.611 LstojLt 2 1-0-2

Seminar in Agronomy 2
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~ASMAMDFSIR (Dept. of Plant Science)

This course provides students with presentation and dis-
cussion experience in crop science, including the areas of
cultivation, physiology, and ecology.

501,612 | 2rgapMmit 2 1-0-2

Seminar in Crop Science 2

2 A5dA s A%, gl 2 AR AM 2 5, A s
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This course provides students with presentation and dis-
cussion experience in crop science, including cultivation,
physiology, ecology, breeding, and molecular biology, with a
specific emphasis on food and industrial and forage crops.
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501.617 AZSER  3-3-0
Advanced Weed Science
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This course emphasizes the biology and ecology of weeds
as they relate to efficient weed management and environ-
mental protection. Seed germination and dormancy, growth
and development, reproduction and dispersal, interaction of
weeds and crops, and natural succession are examined with
case studies of the worst weeds in the world. The biological
control of weeds, plant quarantines, risk analysis of invasive
alien and parasitic weeds, herbicide-resistant weed evolve-
ment, and ecological risks of herbicide-resistant crops are al-
so discussed.

501.620 Mz5Het 3-3-0

Cytogenetics

frAste] 3t Rofga] gAA o] %7 x}o](euchromatin, het-
erochromatin)®] &3 7z oHZAY, T, A4, 1z %
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This graduate course covers chromosome cytogenetics. The
students will acquire detailed information of the structural
differences within a chromosome (euchromatin & hetero-
chromatin), structural changes (deletion, duplication, inversion,
translocation), and numerical change (euploidy, aneuploidy).
Gene mapping and translocation of useful genes using the
chromosomal techniques and apomixis are included.

501.621 ASAALABGHNE  3-3-0

Crop Growth Simulation

B, 3% FEEAY wiE T AEAA dolus #
process¢} 7 L olE 7F A3ZEo AFH s, ol&s
Tt AE A FeE FelHoE simulationdh= WY
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This course focuses on the development and application of
mathematical, mechanistic, single process, and system models
for simulation of crop-growth processes. Emphasis is on the
analyses of crop/weather interactions on phenological devel-
opment, biomass production and partitioning, and yield.

[e)

501.711 LshMojLt 3 1-0-2

Seminar in Agronomy 3

2 AFoMe w22 A, A, A Sl A-dd A7
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This course provides students with presentation and dis-
cussion experience in crop science, including the areas of
cultivation, physiology, and ecology.

501.713 ZHA|MEfEE 3-3-0

Cropland Ecology

FAE ke 7714 2 R Adesss st
2Ee] A& Fgte] BAE Wleith. AETEelA ] e
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In this course, we evaluate the ecological constitution, en-
ergy flow, nutrient cycles, nutrient balance within various
crop fields, improvement of energy efficiency, and develop-
ing models for crop production in terms of environment
management.

501.714 ZAfet 3-3-0

Seed Science

A=Y 1A, £4, W AT FIIAEE AE F
g siFstaos gela AEFA AT R, T4 s
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This course covers the following subjects: principles in-
volved in male and female gametogenesis, fertilization and
embryogenesis in higher plants, topics on seed development
and maturation, seed structure and classification, chemical
composition of seeds, germination and morphogenesis, and
metabolism of germinating seeds. There will be practical re-
views in the production, harvesting, processing, storage, test-
ing, quality management, certification, and use of high-qual-
ity seeds of crop cultivars.

501.715 H|zAA2|2t2 R 3-3-0

Mode of Action of Herbicides

AZAY AGERE AzA FL HADE 2 B A
PaguE gTsn AZAY A§EHS Wl A9PYs A
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This course examines the action of formulated herbicides
in soil and water, on plant surfaces. We also study plant up-
take, translocation, disrupting actions, and the fate of
herbicides. Screening of chemicals for a herbicide, the regis-
tration procedures and requirements, and biochemical and
molecular aspects of herbicide-resistant weeds and crops are
also discussed. Modern techniques studying the herbicide
movement and the fate of the environment, modes of action
and fate of herbicides in plants, and an evaluation of herbi-
cide resistance are introduced.

501.717 AR He35% 3-3-0

Biometrical Genetics and Breeding
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Statistical analysis is an important tool for understanding
quantitative genetics and breeding techniques. This course
provides basic knowledge in the following areas: random
population theory, change of gene frequency, effects of se-
lection, genotypic value and population mean, genetic var-
iance and covariance, linkage, additive and dominance, gene
interacton, heritability and repeatability, path analysis, diallel
analysis and selection index.

= o 1 R

501.718 AE2IstE 3-3-0

Crop Evolution
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This course covers the origin of genetic variability, natural
selection, changes in genetic composition of populations, spe-
cies concept, mechanism of speciation in plants, and the ori-
gin and domestication of crops. Students will broaden their
understanding of plant evolution and crop domestication.

5171513  2E$35% 3-3-0
Topics in Plant Breeding
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This course will cover breeding theory, which includes ge-
netic composition of populations, genetic variability, genetic
analysis of agronomic traits, genotype and environment inter-
action, selection theory, and theoretical background and ap-
plication of breeding methodologies including hybridization
breeding, polyploidy, mutation breeding, and molecular breed-
ing. Recent advances in plant breeding research will be dis-
cussed as well. Students will enlarge their understandings on
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plant breeding and obtain knowledges needed for breeding
research.

5171514  A283%7 3-3-0
Studies in Plant Breeding
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Plant breeding research has made an accelerative progress
supported by the achievements in molecular biology and
genetics. This course will define the concepts and discuss
the recent progress of classical and molecular breeding, and
discuss the desirable collaboration in breeding programs with
examples. Through lectures, discussions and literature re-
views, students will broaden their understandings on and ca-
pabilities for varietal improvement and plant breeding
researches.

5171721  AECHusE 3-3-0
Crop Proteomics
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This course is aimed at preparing graduate students for
exciting and challenging world of proteomics research by of-
fering reports and methodologies that are given by world
leader. This lecture will span a broad range, representing
areas such as 2-DE and mass spectrophotometry as well as
structure, function, purification and synthesis of protein. This
course also introduces a broad instruction to the field of pro-
teomics in form of group discussion. The graduate students
will review research articles recently published in the fields
of animal and plant kingdoms. This lecture will ultimately
elucidate how scientists approach the numerous questions re-
lated to proteomics and protein function from a variety of
angles and suggest how it will be applied to the field of
crop.

5171.722  AE4PIUSH 3-3-0
Topics in Crop Biotechnology
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This course will provide principles and experimental tech-
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niques for crop biotechnology. In addition, this course in-
troduces novel technologies for manipulation of crop plant.
This course mainly consists of laboratory works and provides
students for having an opportunity of realtime lecture and
practice in the field of plant science and technology. In de-
tail, this course consists of lecture and discussion sessions,
and special topics will be assigned to help understand the
course contents better. For graduate students, it is more im-
portant to teach them how to think rather than accumulating
information. In this lecture, small number of students will re-
view two or three important papers, and present them. They
will clarify the state of the research field before paper pub-
lished; what have the papers accomplished and what were
major finding? Were conclusions justified; What are the im-
portant follows. By this way, students will think critically
when they read papers and also about their own research.

5171.723 AEFRFHH|ALET 3-3-0
Topics in Crop Structural Genomic
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Recent advance in genomics research era is so speedy and
the research topics and contents are rapidly changed. Re-
search on crop genomics is also rapidly progressed. Emer-
genceof new genomics tools and rapid evolution of research
items with enormous genomics data are reported each com-
ing day. This course will focus on understanding on crop
genome sequencing project and its application on crop im-
provement by studying and discussion on advanced research
trends on crop genomics, by introducing newly emerged ge-
nomics tools, and by reading recent genomics publications
with high impacts.

b e iy
(Horticultural Science and Biotechnology Major)
502.511 HASER 3-3-0

Topics in Vegetable Crops

Fo HadEe] A =, el A 54, s 9 ol
o 54 5% /AR eI AaAEE AY E3to] ¥
g3t 9] Ao 29l 9 &E Heke A= S oEH, = F
2 e Agsie 2 Z1& Al 33k Al disto] ejgk
o FAAES A Az gl F2 Y Ve el dete x
AR Uhg-E

This course provides general information on cultivation
history, physiological and ecological properties, and growth
characteristics and usage of major vegetable crops. The cur-
rent status of cropping systems specialized for major vegeta-
ble crops and their restriction factors and solutions are cov-
ered in detail. The occurrence mechanisms of major physio-
logical disorders and their relationship with the cultivation
environment will also be covered. Seminar presentations re-
lated to the technologies of low-input vegetable production
and quality improvement will be assigned to each student.
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502,512 AUASER  3-3-0
Topics in Pomology
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This course offers the student a general background in the
principles of tree growth and development as they apply to
various fruit crops, and includes structure, physiology, and
functions of various organs, orchard management, nursery
practices, and fruit harvest and utilization. The characteristics
of important fruit tree species and cultivars will also be
described.

502513 SHIRSE 3-3-0

Topics in Floriculture
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This course provides graduate students with detailed in-
formation on floricultural crops such as annual and perennial
flowers, flowering trees and shrubs, orchids, foliage plants,
cacti and succulents. Current statistics, international and do-
mestic markets, cultivation techniques, propagation, use of
chemicals, postharvest physiology and management, breeding
and biotechnology, and horticultural therapy will be covered
during this course.

502514 | HolRIESEUEE 3-3-0

Advanced Horticultural Crop Breeding
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This course covers the following subjects: introduction of
the current status of horticultural crops (vegetables, fruits,
and ornamentals); breeding (both international and domestic);
the scope of world seed markets and global trend of seed
companies; importance, collection, preservation, evaluation,
and utilization of genetic germplasms; methods to create ge-
netic variability including hybridization, mutation, chromo-
some doubling, and biotechnology; introduction and dis-
cussion of various plant breeding methods used; and the fu-
ture of horticultural breeding.

502.515 A|AdQUofstER  3-3-0

Advanced Protected-Horticulture
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This course aims to provide students with modeling and
simulation techniques in horticultural crop production. They
include fundamental modeling and simulation skills, quantifi-
cation of environmental factors, crop growth in various plant
production systems, growth and nutrient modeling of horti-
cultural crops, data analysis, utilization of useful softwares,
and various applications of knowledge engineering skills.

502.517A Z7AECERE  3-3-0
Advanced Landscape Plants
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This course will provide graduate students with detailed
information on ornamental plants such as shade trees, coni-
fers, flowering trees, turfgrass, and on ground covers used
for landscaping purposes. Topics include their use and func-
tion, identification and characteristics, growth and environ-
ment, planting, management skills such as pruning, fertiliza-
tion, irrigation, and pest control.

502,521A ot g stAMo|Lt 1 1-0-2

Seminar in Horticultural Science and
Biotechnology 1
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This course provides students with presentation and dis-
cussion experience in horticultural science and biotechnology,
including horticultural crop cultivation, physiology, ecology,
molecular biology, breeding, postharvest physiology, and en-
vironmental control for protected cultivation. Writing and
presentation of a special topic related to horticultural science
and biotechnology will be assigned to each student. There
will be research planning, method establishment, result inter-
pretation, and presentation using various multi-media tools.
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Seminar in Horticultural Science and
Biotechnology 2
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This course provides students with presentation and dis-
cussion experience in horticultural science and biotechnology,
including horticultural crop cultivation, physiology, ecology,
molecular biology, breeding, postharvest physiology, and en-
vironmental control for protected cultivation. Writing and
presentation of a special topic related to horticultural science
and biotechnology will be assigned to each student. There
will be research planning, method establishment, result inter-
pretation, and presentation using various multi-media tools.

502.523 QIojAFEa|THEE  3-3-0
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Topics in Postharvest Technology
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This course provides a background to commercial practice
and research related to the postharvest technology of har-
vested horticultural products. Assignments emphasize research
papers related to postharvest technology. The results of the
assigned papers are discussed and evaluated in class.
Subjects include procedures of harvesting, preparation, pack-
aging, transportation, and storage in relation to commodity
requirements.

502,529 Algg22  3-3-0
Plant Factory Study
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This course aims teach the following areas: types of plant
factories, relationships among environmental factors and crop
growth, design of plant factories, soilless culture techniques,
environmental control methods, plant production and automa-
tion technologies in various systems, analysis of light sour-
ces, and efficient lighting methods. Micropropagation sys-
tems, seedling production systems, and plant production sys-
tems in urban areas and ecologically closed systems will be
reviewed.

502.615 Qofatgstetz HE  3-3-0

Chemical Control of Horticultural Crops
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Plant hormones play a crucial role in controlling the way
plants grow and develop. The physiology and biochemistry
of plant growth regulators are examined in this class.
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Subjects to be covered include auxins, gibberellins, cytoki-
nins, abscisic acid, ethylene, and other minor regulators in-
cluding polyamines, jasmonates, brassinolides, and salicylic
acid.

502.616 Bt %lofiet  3-3-0
Environmental Horticulture
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This course provides physiological and biochemical in-
formation for environmental stresses on horticultural crops,
and deals with the responses of horticultural crops and their
defense mechanisms to various environmental stresses includ-
ing chilling, freezing, drought, high salt, flooding, heavy
metals, and air pollution. Perception and transduction of en-
vironmental stress signals and subsequent gene expression
will also be described.

502.618 JhsMYa|et  3-3-0

Physiology of Flowering
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This course provides information on how plants flower,
including the effects of many factors such as light, temper-
ature, nutrition, water, juvenility, and hormones. Not only ba-
sic flowering physiology but also manipulation of flowering
for commercial plant production will be covered. Detailed
flowering physiology and techniques for certain crops will be
also included during the class.

502.621 FEZHHE  3-3-0

Soilless Culture
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The aim of this course is to understand the theories and
applications of soilless culture, including the following sub-
jects: concept, classification, methods and facilities of soilless
culture, physico-chemical characteristics of nutrient solution
and root medium, analysis of various root media, manage-
ment and control of nutrient solution, sterilization and reuse
of nutrient solution, automaton of culture system, cultivation
methods of horticultural crops, and advanced technologies in
soilless culture.
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502.624  olEAAMEIS 3-3-0
Reproductive Physiology of Horticultural
Crops
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This course examines the differentiation of flower buds,
the development of pollen grains and embryo sacs, pollen
germination and growth, fertilization, embryo formation and
development, and seed development. It covers the diversity
among plant taxa, genetical embryology, the effects of envi-
ronment, and the application of this knowledge to plant
breeding.

502711 | AldgioletRiAlzA  3-3-0

Topics in Protected Horticulture
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This course aims to provide students with recent in-
formation on protected horticulture and plant-environment
control. The course will include the intensive review of re-
cently published texts and journals, and a summary of the
theory and application methods of recent research. Related
topics will be plant production techniques, environmental
control, plant production systems, computer application, and
high-technologies in this research field.

502.715A  lollAym3eualt 3 1-0-2

Seminar in Horticultural Science and
Biotechnology 3
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This course provides students with presentation and dis-
cussion experience in horticultural science and biotechnology,
including horticultural crop cultivation, physiology, ecology,
molecular biology, breeding, postharvest physiology, and en-
vironmental control for protected cultivation. Writing and
presentation of a special topic related to horticultural science
and biotechnology will be assigned to each student. There
will be research planning, method establishment, result inter-
pretation, and presentation using various multi-media tools.

502.716A  olAimastMalt 4 1-0-2

Seminar in Horticultural Science and
Biotechnology 4
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This course provides students with presentation and dis-
cussion experience in horticultural science and biotechnology,
including horticultural crop cultivation, physiology, ecology,
molecular biology, breeding, postharvest physiology, and en-
vironmental control for protected cultivation. Writing and
presentation of a special topic related to horticultural science
and biotechnology will be assigned to each student. There
will be research planning, method establishment, result inter-
pretation, and presentation using various multi-media tools.

502.718A AlgEASEE 3-3-0

Plant Molecular Breeding
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By reviewing the recent research articles from both do-
mestic and international journals, this course familiarizes
graduate students with trends in horticultural crop breeding.
The main topics will be structural and functional genomics,
renovative methods in creating genetic variation, interaction
between plant and pathogenic microbes, application of bio-
technology to plant breeding, and others.

502.719 Hoilp 2 Yaletz|4lutA]|  3-3-0

Issues in Postharvest Physiology
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Recent research papers in the field of postharvest physiol-
ogy of horticultural products are selected from major domes-
tic and international journals and discussed in the class, so
that students may become familiar with new research in-
formation and technology. The results of the selected papers
are severely evaluated on the basis of principles and theory,
and the possibility of application is considered. Subjects to
be covered are environmental factors, chemical treatments,
enzyme activity, maturation, senescence, and chemical metab-
olism affecting the quality of horticultural products.

502.720 243z, k] 3-3-0

Issues in Vegetable Crops
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This course deals with the current researches on physiol-
ogy, ecology, and production techniques of major vegetable
crops. Using research reviews, students are required to criti-
cize the problems and plan new research projects. In addi-
tion, mechanisms of environmental contamination and ecosys-
tem impairment by chemical use in vegetable crop pro-
duction, and the potential for environment-friendly production
will be discussed during a series of seminars.
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502.721 ZHpetz|4latA  3-3-0

Issues in Pomology
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This course provides advanced theory and practices in
fruit crop production including cultural and environmental
control of growth and development, dormancy, flowering,
and fruit setting. Current papers on fruit tree physiology and
breeding will be discussed, and writing and presentation of
scientific papers related to pomology will be assigned.
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502.722 sgetz|tlatA|  3-3-0

Issues in Floriculture
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This course provides graduate students with recent re-
search and development of floricultural crops. By reviewing
the recent research papers from universities and research sta-
tions in Korea and other countries, the students will be in-
formed about current issues, development of new theories
and techniques, and new floricultural crops.

5172.723 arc|gt 3-3-0
Turfgrass Science

B RS 4, 245 9 g #ddEs dees se
ety e SHSECA Al tiste] HEHor 7124
aL, ojojx #E ArdAlel gk AwkEQl ofsiel Al Tl
FANES oA fo=x e A AEAAE ¥ o
B A5 e Aest off, He eI 54, e F
T, Aol A&t 34, gl AW, it #eE] f A3t
o FAH it

This course is provided for graduate and undergraduate
students majoring in Landscape Horticulture, Landscape
Architecture or related fields to understand the science and
use of turfgrass. This course consists of the use, botanical
characteristics, classification, growth and environment, estab-
lishment methods and maintenance of turfgrass. The course
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includes field trips to sports fields and golf courses.

5172.724  AE%7z2H U 2YY 3-30
Plant-environment Control and Modelling
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The intents of this course are to teach the theories for
plant-environment control and the modelling of plant re-
sponse to environmental factors. They include environmental
factors affecting crop growth, analysis of micro-meteorology,
prediction of environmental changes, measurement of envi-
ronmental and biological information, and theory of environ-
mental control methods. Modelling of plant growth, photo-
synthesis, stomata resistance, moisture of substrate and other
plant responses to environmental conditions are studied. For
practical purposes, their applications to micropropagation sys-
tems, greenhouse, soilless culture, and other crop prodcuction
in closed ecosystem will be reviewed.
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5172.725 HANAIEE  3-3-0

Industrial Development in Olericulture
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This course provides general information on current status
and vision of vegetable industries in Korea and other
countries. Students will be guided to generate the plans for
development of domestic vegetable- and/or horticulture-related
industry through investigation and planning for establishment,
operation and economical analysis of the planned coopera-
tion. Project-type assignments and a final presentation will be
assigned to each student group. With the activities in this
course the students will understand the horticulture-related in-
dustry in-depth. Their activities will be evaluated by pro-
fessor and other students in class through a peer evaluation.
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5172.726 L4852 3-3-0
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Breeding for Disease Resistance
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This is a course for graduate students who want to study
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breeding principles and techniques for disease resistance.
Plant disease causes big economic losses of horticultural
production. This course emphasizes on both traditional and
biotechnical methods of developing disease resistant varieties
of horticultural crops and principles on which these methods
are based. Current topics on breeding for disease resistance
will be also covered. In addition, students will study plant
and pathogen interactions to understand disease developing
mechanisms and plant defense mechanisms.

5172.727  foi2rE AE|AM2[St 3-3-0
Stress Physiology of Horticultural Plants
2 g5 A& A H "’L‘)ﬂ JEEe n|x= FAAEF 2
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s e FAa o ol A58 ALa
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This course is for understanding the stress responses of
plants against environmental stresses including biotic agents.
Molecular physiology and genetic aspects of plants during
stress response will be the topics of the class. The basic

we 2
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principles will be taught and recent progresses in this field
will be reviewed and discussed in the class.

5172.728A | oli7Rlsty 3-06

Internship on Horticultural Research
2 AR doREel dig F5 S A e 2 ol
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This course covers the following subjects: (1) Breeding
and cultivation techniques and current status of horticultural
industry, (2) breeding and cultivation of (both international
and domestic), (3) the scope of world markets and global
trend of horticultural companies, (4) importance and uti-
lization of genetic germplasms and agricultural materials; (5)
introduction and discussion of various plant breeding and
cultivation techniques (6) field training for the horticulture.
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Y -ALBAgAT
(Agricultural & Resource Economics Major)

520.501 S80|A|FARAT  3-3-0
Studies in Applied Microeconomics
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This is a study in advanced theories of microeconomics.
Topics include mathematical backgrounds of microeconomics,
production economics, consumer behavior, the household pro-
duction model, economics of uncertainty and information as
well as general equilibrium and welfare economics.

520502 | S8HNZAERT 3-3-0

Studies in Applied Macroeconomics
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This course deals with the study of certain theoretic foun-
dations for developing macroeconomic models in relation to
the agricultural sector. It covers the microeconomic founda-
tion of general equilibrium theory, the over-lapping gen-
eration (OLG) model, and the applied general equilibrium
(AGE) model.

520.508A  AMAPHARIAT 3-3-0
Studies in Production Economics
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This course deals with advanced theories of production
economics. Topics include dualities of production theory,
economies of scale and scope, separability as well as other
restrictions on technology, the aggregation of commodity and
price, functional forms in production modeling, and
convexity.
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520505A  SEAUEM 3-3-0

Applied Risk Analysis
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This course will examine various advanced theories of de-
cision making under uncertainty. Topics include theory of
probability, expected utility hypothesis, portfolio analysis, and
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the final number means “laboratory hours” per week. 15 weeks make one semester.)
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means ‘lecture hours” per week: an
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farm planning under uncertainty. A special focus is given to
the empirical application of such methods.

520506 | 42T 3-3-0

Advanced Mathematical Programming

FHRAL SHAGRAEA, $HNE 2 T VIt He
FA0l2% BEolE 5L Fudh

This class is a course on advanced theories of probability
and mathematical programming. Topics include theories of
probability and statistics, linear and nonlinear programming,
and risk analysis.

520507 | SAtEItHEN 330

Agricultural Price Analysis

2 A% BUEAA Bk Agsh] A ATEe
o TRECE 541 BAclEs AFRALE 5
23 AR ddote] S3v FAE4UA Be B

il

In this course, students will, along with learning research
techniques, examine various econometric models for explain-
ing and analyzing agricultural prices over time, space and
form. They will then be able apply their knowledge of eco-
nomic theories and econometrics to the analysis of agricul-
tural prices. Graduate students will especially become famil-
iar with the relevant literature in agricultural price analysis
and forecasting.

520.508  AMFHYUEE 3-3-0

o

Advanced Studies in Food Economics
and Policies

AF3FH FAE Ak AAA, A, w3k dElE 9
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This course is an advanced study in food economics and
policies. It will examine in-depth, the economy, sociology,
and culture of food. We will also delve into the nature of
the world food crisis, including Korea’s own food problems,
as well as the future of agriculture.

520510 QlMALYBARIT 3-3-0
Studies in Economics of Human Resources

B ARoMe dAAdl gk BAIs olex AFdT, #d
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This class focuses on human resources, analysing related
economic theories, empirical studies, and relevant system and
policies. Major topics include human capital investment and
its economic outcome, labor supply and demand in the labor
market, the determinants of productivity and earnings, un-
employment, wage differentials across different subgroups,
the role of human resources and their competitiveness in
agriculture.
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520.601

Studies in Agricultural Policy
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This course covers advanced theories of agricultural
policy. History of agricultural policy will be examined along
with a discussion on agricultural land, labor and finance
policies. Topics include the agricultural price stabilization
policy, agricultural institutions and law, the WTO agreement
on agriculture, and the agricultural policies in foreign
countries.

520.602 SrEAEARES 3-3-0

Agricultural Futures Market Analysis

B IEe AFABT gAAge] BE o2 0 UFpAw
9 A5 ohEth SUES ARTF, WolAx wY, B3

Haold] Z1gjele 2 9, A, ARFASRY, Ao At
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In this course, students examine both theoretical and em-
pirical literature on commodity futures and options markets.
The class will focus on supply of storage, basis models,
theory of firm and hedging under uncertainty, optimal hedg-
ing, speculative returns, market performance, pricing effi-
ciency, and option pricing.

520.603 HEBAAT 3-3-0

Studies in Environmental Economics

o] FAH o]l #E T|E|EH ol FAEA A
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This course is on advanced theories and applications of
environmental economics. Topics include theories on ex-
ternality and environmental policies. Also included are envi-
ronmental policies under uncertainty and asymmetric in-
formation, economics of liability rule, monitoring, the im-
pacts of environmental policies on productivity change, envi-
ronmental policies of an open economy, theories of welfare
measurement, and methodologies of evaluating environmental
goods such as the travel cost method, the hedonic price
model, the averting behavior model, and the contingent valu-
ation method.

520604A  BAEREUT 330
Advanced Agricultural and Food Marketing
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This course deals with the advanced marketing theories
such as marketing channels, organizations, and margins, verti-
cal integration, branding, post-harvest technology, consumer
behavior, and research methods. (pre-requisites: 5201.305A)

520.605 SYEHATL 3-3-0
Studies in Agricultural Development

o] =L Y AHH FQ wholE ¢ A disjM F
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This course is designed for studying major agricultural de-
velopment theories and development policies. Major topics
include induced innovation theory, foreign direct investment
(FDI), technology based trade theory, and the public choice
model. Some econometric models that deal with agricultural
and rural development will also be covered. After reading a
wide range of literature on these topics, students will try to
create positive suggestions and ideas for Korea’s agricultural
development.

520,606  SAHEROHT 3-3-0
Studies in Agricultural Finance
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This course deals with the duality theory of international
trade. This theory is particularly effective in modeling agri-
cultural trade issues. Major trade theories such as com-
parative advantage theory, Heckscher-Ohlin-Samuelson theory,
and some imperfect competition trade theories will be stud-
ied on the basis of this duality theory of international trade.

5206074 | SABBIAIRIAT 3-3-0

Studies in Agribusiness and Food System
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This course covers various issues in food and agricultural
industry with microeconomic tools focusing on the empirical
application of such issues. Students will be required to write
a critical review on published papers in applied economics
fields.
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- 3-3-0
Studies in Regional Economics
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This course examines advanced theories of regional econo-
mics. Topics include locational analysis, spatial equilibrium
analysis, regional economic dynamics and development policy
as well as regional economic modeling and econometrics.
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520,609 AMUZAAEIAT  3-3-0
Studies in Resource Economics
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This class covers advanced theories of natural resource
economics. Topics include continuous-time dynamic opti-
mization and its applications to natural resource use, dis-
crete-time dynamic programming and natural resource use,
dynamic programming under uncertainty, analysis of com-
parative dynamics, game theoretic modeling of natural re-
source use, overlapping generations models of natural re-
sources, continuous- time dynamic programming with sto-
chastic processes, and analysis of irreversibility.
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520.610A A

Studies in Applied Economics of
Technology

27| T+ 3-3-0
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This class analyses the mechanism of technological in-
novation and its economic effects, based on the economic
theory and relevant empirical studies. Major topics include
the sources and determinants of technological advancement;
the economic effects of technological development in the
realm of economic growth, industrial structure, and the labor
market; the role of R&D in enhancing the industrial com-
petitiveness, and technological innovation system and related
policies.

520.701 SY%dAEAoILE 1 3-3-0

Seminar in Agricultural Economics 1
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This class focuses on the application of materials covered
in theory classes. Quantitative methods of agricultural eco-
nomics, comparative static analysis, the Kalman filter, Neural
network, genetic algorithm, boot strapping and kernel estima-
tion are some of the applications that will be studied in this
course.

520,703 Z|7HAT  3-3-0
Advanced Regional Development
FEY AAREEQ FAA RS EHoR g sl
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This course studies various advanced theories on regional
development. Topics include the objectives of regional devel-
opment policies, regional labor market analysis, regional in-
novation structure, and regional development policies in de-
veloping countries.

520.705 SEAF AR 3-3-0

Applied Econometrics
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This class on applied econometrics will study the applica-
tion of basic economic theories, agricultural price theory, sta-
tistics and mathematics to forecast real world phenomena.
Also examined will be time series analysis and the unit root
test. In addition, various types of models will be analyzed,
including the auto-regressive models, moving average models,
ARCH models, co-integration models, and error correction

models.

520.706 S EFEEYAT 3-3-0
Studies in Agricultural Trade Policy
o] H}HL FL& FARARAS AT FHA PHES TF
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This course deals with various applied methods for trade
policy analysis. Some major topics include the following:
quantifying commercial and trade policies; measuring welfare
changes with distortions; social accounting matrices (SAM);
partial equilibrium modeling; agricultural sector-focused gen-
eral equilibrium modeling; multi-market and multi-region par-
tial equilibrium modeling; and the multi-region general equi-
librium modeling.
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A9 A 1 A3 (Regional Information Major)

520.566 Z|AIHLER  3-3-0

Special Topics in Regional Development
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This class is for graduate students majoring in community
development. Along with the concepts and idealogies of re-
gional development, we will emphasize the empirical applica-
tion of regional development theories. Major components of
the class are survey methods, economic base theory, and
demographic forecasting. Also stressed will be the student’s
ability to apply these theories to diverse, empirical settings.

520.567 A|GAtoL R 412k 3-3-0

Advanced Topics in Community
Development
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In this course, students will be able to present con-
temporary trends of community development and related the-
ories such as sustainable community development, partic-
ipatory research, and involuntary resettlement. They will also
develop a research proposal for actual collaborative work.
Active participation will be particularly stressed in this class.

520,653 HlALHRLIoI 3-3-0

Comparative Development Communication
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Students will identify and compare the developing commu-
nication practices for agricultural and rural development in
various countries. They will then study and discuss ways to
select better alternatives in development communication for a
chosen community or country. Thus, the students will be
prepared to meet more effectively, the various communicative
needs for agricultural extension education and rural commun-
ity development.

520,654 2% I AIZIQITE 3-3-0

Housing and Social Demography

AT g FElo g o] 2ol s AT F8 AFHEe
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This course will be divided into two areas of study,
namely housing and demography. Demographic contents of
this class are population growth, growth factors, demographic

5|sHe (Dept. of Agricultural Economics and Rural Development)

trend, migration, and residential mobility. Contents of hous-
ing includes, provision and distribution, financing like mort-
gage systems, and housing preferences and consumption.
Finally, the class will examine the population and housing
policies by various levels of governments.

ActdEER2  3-3-0
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520.672

Advanced Group Dynamics
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This course identifies and discusses the new trends and
approaches to the study of new trends in group dynamics.
The students will examine group dynamics in terms of social
facilitation, the physical environment, personal characteristics,
group composition, its cohesiveness and structure, social pow-
er, communication, leadership, task characteristics and group
process, as well as effective participation in various groups
for rural community development.

X

5202.501 AFGEMO|LE 1 1-0-2

Seminar in Regional Information 1
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This course is a graduate level course. It provides gradu-
ate students with the opportunity to present and share ideas,
approaches and related theories on Regional Information.
Prior to writing any master’s or doctoral thesis, and at least
one semester before their thesis submission, all candidates
are obliged to present their research idea or design at this
seminar and to get all the faculty’s approval. Various experts
will be invited to speak and participate in the seminar.

5202.601 AGGEMO|LE 2 1-0-2

Seminar in Regional Information 2
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This course is a graduate level course. It provides gradu-
ate students with the opportunity to present and share ideas,
approaches and related theories on Regional Information.
Prior to writing any master’s or doctoral thesis, and at least
one semester before their thesis submission, all candidates
are obliged to present their research idea or design at this
seminar and to get all the faculty’s approval. Various experts
will be invited to speak and participate in the seminar.
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5202.554 SUHEA|ABIAFHIY  3-3-0
Research Methods for Agricultural
Information System
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This class is for graduate students to understand quantita-
tive approaches in agricultural information system. The major
contents of this class are technical statistics, probability dis-
tribution, simple regression analysis, multiple regression anal-
ysis, categorical data analysis, time series models, algorithm
development. This class also emphasizes the understanding of
the application of diverse statistical packages.
5202.680A | AJE H|ZL|
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HE2

3-3-0
Research Methodologies in Food Business 2
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This course provides advanced knowledge of research
methods in the area of food business for graduate students.
The course covers diverse topics associated with research
methods, including Regression under Non-Ideal Conditions,
Time Series Analysis, Qualitative Variable Analysis, Decision
Trees, Bayesian Classifier, Neural Network, K-Nearest Neigh-
bor, K-Means. Students will learn the theories and exercise
the methods with their own data to develop international lev-
el publication quality.

o424 1 A| AE)

5202.681 A [AREA  3-3-0

Regional Information System Design
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This class provides the method and tools to analyse and
decision regional information systems. Students will learn
how to solve the current regional information systems and
how to implement the methods. They will learn how to deal
with datamining various GIS tools and commercial package
including ARC/INFO.
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5202.683
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YHARYE 3-3-0

Macroeconomic Modelling of Spatial
Policies
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This course is focused on development and single and
multi-regional Computable General Equilibrium (CGE) Mo-
dels including estimation of parameters for the CGE model
and programming. It also demonstrates how the CGE models
are applied to spatial issues such as resource allocation, price
controls, regional investments and transportation planning.

5202.684 Z7HsH0|A|REHE  3-3-0
Microeconomic Modelling of Spatial
Policies
2 EoE 24 2 vEe EXolg 2 JARYL sl

, BA 9 sEe] A A dHas, oRad 9 A
e I e e A B e R e K e R i
A B wETeAE AR BY 55 TR =AY E
o ANES AFHoz olagict.

This course is focused on spatial analysis of land use for
urban and rural areas with developing model of monopolistic
competition, core-periphery model for urban and rural areas,
location model of public facilities for urban and rural areas
and spatial models of urban and rural systems. It also deals
with regional specialization and endogenous growth model,
applying market size and price analysis to urban and rural
areas.
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5202.751 Hlo|E{oto|e| £ 3-3-0
Datamining and Its Application to

Agriculture

rIpshiore] He 7Pl Hlofeutoldt mAledel thet
olgs ShFdlal AALHIIAE ol8ste] FHEORSEel i
Ao, sgEoke 43 daudFe /e AFr|EE Al
33t} Decision Tree, Probabilistic Machine Learning, Bay-
sian Classifier, Neural Nets, Support Vector Machine, K-NN,
Boosting, K-Means and Hierarchical Clustering, Reenforce-
ment Learning 5ol tigh o]24 A7} FHwoke] $8& 44
2 A7AE ol8ste] gk, wHEekE AT daFe A
ol tisf A5t

This class studies the advanced theories and technologies
of datamining and maching learning. The basic contents of
this class are decision tree, probabilistic machine Learning,
baysian classifier, neural nets, support vector machine, K-NN,
boosting, baysian network, K-Means and hierarchical cluster-
ing, hidden markov models, reenforcement learning, etc. This
class emphasizes the applications of diverse commercial
packages in developing algorithm for agricultural information
system.
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5202.752 FrEHAPSHAE  3-3-0

Studies in E-Agribusiness

et Aol e FibkE AARAE HE ol 7l
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This graduate class provides students with advanced meth-
odologies for e-Agribusiness management and technologies.
Applied concepts of e-business, current market conditions of
e-agribusiness, internet marketing and processing, practices of
CRM and SCM, e-agribusiness design, e-agribusiness system
development, are the major components of this class.

5202.755 | BUAHHLESE 3-3-0

Application of Spatial Econometric Models

N
lo,
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4S9 Adagy, off xoh Hanq,
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The purpose of this course is to provide knowledge about
recent advanced econometric techniques in divers spatial
settings. The major contents of this course comprise heckman
—type selection model, bivariate probit with selection, multi-
nomial logit with selection, structural probit with selection,
multi-level linear/logit, spatial expansion model, spatial log-
it/probit, spatial error model, general spatial model, drifted
analysis with regression parameter(DARP), etc.
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5202.757 A&7 S8EAHEE  3-3-0

Applied Economic Modelling for
Sustainability

A&7Fsde Adskr] sfsto] 7P} T 2ae T
A7 Bl el B & s il ol
Wolgh & 4 Stk & wold 24 WEL 1) A4}
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2) el AAQ WA AdrPsd SFoIE, 3) BAAA
H3} 58, 4) AP L Ao FARY Folth.

The most important factor for realizing sustainability is the
development of innovative theories and solutions that would
be helpful for overall evaluation of sustainability. This course
introduces 1) methods of measuring sustainability using sus-
tainability indicators and economic and sociopolitical index,
2) natural limits to development and the theory of sustain-
able corridors, 3) dynamic system models and their applica-
tion, and 4) economic models of sustainable development

policy.
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5202.758 373 A+ 3-3-0

Studies in Spatial Economics
FWAA A2 AT AAE FAoR oed Erg Axal
3 A% e A % A8 ek AFHoR Apa

This course reviews the theoretical basis of spatial eco-
nomics based on recent research projects and the develop-

ANALS|SH2 (Dept. of Agricultural Economics and Rural Development)

ment and application of quantitative methodologies.

5202,759 A&7 FAPHY F  3-3-0

Sustainable Economic Development and
Policy

2 FHolMe FArNEst a7d=ste] dAE gsta dAzt
A ANHlE ASFsw e T JASE HEstad @
o Ag7keA BAe Ao Wele AURH ALEATE
25 ¥3eta ALEA, AAZ, 71€4, XA wbAo] 247153
ALl tste] EASHES it

This course examines the relation between economic de-
velopment and environmental degradation and also reviews
current and proposed policies for sustainable development.
The regional scope of sustainability issues includes both de-
veloped countries and developing countries and students will
study the social, economical, technical and political aspects
of the accomplishments in sustainable economical develop-
ment.

5202.760 Mz HHA|ARL oAFAY  3-3-0
Strategic Information Systems Decisions

BB ol olfE UV AGATS AR AzHozvE
Y AR e Zte T gE ARASS AR AAEE AR
skt Slo] oEeS Ztevtel tisl Adwste] o] F ARSAREY
Aolg WA o] AEL t5o FAIE tE Aot AA, 3
A e 71 98l ofd AR AXFS F8siop & AP
=4, 7192 JHHE A]2El(open systems) TX HHH A|xH=]
(closed systems)g A Fg3lok =712 AA, 71PEL od
o e 4o dAg & Jerh? U, Azl o
Al, old WHor =gEolof & Z7P? wiAHo R AHH AlX
o] 83 #dd ppEAL 7 deTP? & AR Eue
Aol AR Axle A AR #dd THe widstae A
BAZE ARge] 84 34 $92 200 she ol

This course addresses the question, why is it that some
organizations get mostly headache from their information sys-
tems, while others gain significant competitive advantage?
What differentiates the winners from the losers? The course
is organized around a series of management and business
questions such as: Which systems should be adopted for
competitive advantage? When should a company adopt open
versus closed systems? How can a firm cope with techno-
logical innovations? How and when should systems be de-
ployed? And, who should be making all these decisions,
anyway? The goal of the course is to equip managers with
the ability to focus on what really matters regarding the in-
formation systems resource, and to be among the “winners”
in its use.

5202.761 A HZMAL  3-3-0
Studies in Information Search

£ A5 A A%}, AAE, A%, LHA g, AR
H3t 5 ofy] FE Fokld FE HMe] ATl g FAIRH of
‘Hﬂ] °4:rL54°1 F=AE it AR AFEH A3E ZofellA
= AR AN vAYUSH AFATS 7Wtes g AM delE
= ‘:}ﬁ Aolch. EA, A Eofollde dvizte] Ba1, 7H4#
7 kel tigk Fuiate] AR AMS oE Aotk AR, FAIS
HolollA= #HZHo] M (optimal search)?} FF7]|F(stopping
ruley& ©E Aotk YA, &AL FFEME Al e A
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AR 5] S4o) sl 2AT Zolch. miAto R Au Bt
A A7g Aue ASwe Bhow 9o Adsh w4e 4w
ZAA A pure information searcher)e] tha] 43 & ZHolt}. & 3}
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A A e A8 qietal ol FYArEAT AF Ut
WhgaHA| k= Aol

This course presents a survey of how the process of in-
formation search has been treated as a subject of study in
computer science, economics, statistics, consumer behavior,
information science, and other fields. From computer science,
we will discuss the mechanics of search engines, as well as
the search metaphor that underlies the field of artificial in-
telligence. From economics, we will discuss the implications
of buyers’ search on sellers’ advertising and pricing de-
cisions. From statistics, we will consider optimal search and
stopping rules. From consumer behavior, we will consider
the characteristics of people’s pre-purchase search behavior.
From information science, we will consider the behavior of
pure information searchers, such as someone who is search-
ing the Web for information. The goal of the course is to
enable managers and policy-makers to identify the role of
“search” in private and public life, and to make business and
policy decisions that consider its implications.

5202.762  AE H|ZL|A A WHE 1 3-3-0

o

Research Methodologies in Food Business
2 owshEe AF uzUs Ropel distgelre] ok
= A% NRA ANE A= AL 1 BHow Wk B
WhEe A MA|, B AT, € A4, M AR, AR 3,
AR A, AEY, AR BN 5o oY AT poke] v
FAES et £ £49S Aedor £4% e 34 =
B3 £29 7S FAT 5 Y= Foh
This course provides basic knowledge of academic re-
search in the area of food business for master level students.
This course covers diverse topics associated with academic
research, including conceptualizing a research design, liter-
ature review, identifying variables, constructing hypotheses,
data collection, instrument development, sampling, empirical
analysis, etc. At the end of this semester, each student will
complete a piece of his/her own international-conference-level
paper in his/her field.

5202.763 AE Y dio|or[dH=F 3-3-0
Strategies for Bio and Food Business
2 @f=] 2xE SPISAA AF vole J1gd A48 A
S S e HHES IFES sk Aol olEd A
g2 VR4, B9 23 24 9 A, AR #RE, 71s A
g 57 dAnslol gor] S AF U ulole JIPS
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The objective of this course is to provide graduate stu-
dents with methods for developing relevant strategies for the
bio and food business. These strategies are associated with
entrepreneurship, business organization analysis and design,
marketing management, technology management, etc. Students
are requested to learn fundamentals of such practical busi-
ness analysis and design methods for the bio and food busi-
ness Students who successfully complete this course will
have capability of diagnose the management of bio and food
business.

>

5202.764  U7H-HEATALAT 3-3-0

Studies in Human-Information
Interaction

B e QR R Fe Ay Foboll glojae HA FAlel
g A= A2 oslE Algdle Ze 1 HHoR . A
FeAge BRRAEE, AeE JA 9 B A3t g5
oz, SHEL T i 999 =555 TETeEA
okl gk oS Eth # wAES AFHoR niil g
Be B popd] A7E bRz ST & U= ok

The objective of this course is to provide students with
deep understanding of current topics of the human-in-
formation interaction area. Human-Information Interaction is
an interdisciplinary area of management information systems,
psychology and cognitive & behavior science. In this re-
gards, students are requested to go through diverse and inter-
disciplinary articles associated with these areas. Students who
successfully complete this course will have fundamental
knowledge of human-information interaction so that they can
carry out their own studies in this area.
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5202.765 A EH[RL[AYE TS 3-3-0
Information Management in Food Business

B RS AF HlE2YS Ropoao] AR Fgd ddd o
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The objective of this course is to provide students with
diverse topics in the area of information management in food
business. Students are requested to review articles from clas-
sic to current topics in the area. This course covers many
different but associated topics, including Management in-
formation systems, information policies, user behavior, e-busi-
ness, technology management, web 2.0, etc. in food business.
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A+ 8173 8L4F (Forest Environment Science Major)

5241.500 opizEua|StET 3-3-0

Topics in Wildlife Management
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With the basic knowledge on wildlife management from
the undergraduate course, Wildlife management and Practice,
you will be disciplined to interpret and analyze the compre-
hensive issues on wildlife management. The course will cov-
er habitat components, population dynamics and analysis, ani-
mal behavior, etc as the basic steps for designing efficient
wildlife management plan. The knowledge taught in class
will be utilized outside in the field researching wildlife.

5241504A  $2A2|stE7} 3-3-0

o

Topics in Tree Physiology

FERIGELLE 7129 FEA A i A
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This course uses basic chemistry, physics and mathematics
to explain and develop concepts for an understanding of var-
ious areas of tree physiology. This course covers the phys-
ical environment in which trees and other living organisms
live. In addition this course considers the physics of heat
and mass transport between trees and their surroundings.
Also this course discusses physiological processes such as
transpiration and photosynthesis from physical and chemical
point of views.

5241.505 | =gt 3-3-0

[ S |

Population Genetics in Forest Trees
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This course teaches the theories and the experimental re-
sults of population genetics and quantitative genetics.
Students will learn how populations genetically change due
to the evolutionary forces such as mutation, selection, migra-
tion, and genetic drift. Hardy-Weinberg’ Law, the genetic
changes in the small populations, and the effective pop-
ulation size, the nature of continuous variation and quantita-
tive traits, the inheritance of quantitative traits, genetic value
and breeding value, genetic variance, phenotypic variance,

AESAIZFS AL & S| 16532 FAE. (The first number means ‘credits’; the second number

SHTIE HES-FY LOAFY A%
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heritability, the principles of selective breeding, genetic re-
sponses to selection, genetic gain, correlated responses, the
consequences of inbreeding and cross breeding are the im-
portant topics. Students also will learn how to apply the the-
ories and the experimental results to planning a breeding
program and establishing of a conservation strategy.

5241506 Alajsirstyot 1 1-0-2

Seminar in Forest and Environmental
Science 1

o] F&2 F2 HAREIAA e ML dder A7
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This course is for students who are studying for a master
degree. Lectures on writing a research proposal will be
given. Experts in the various forest science field are invited
to introduce current trend and topics of the specific field to
students. Students are required to present his or her research
proposal and also to present a seminar on the topics which
is related to his or her research project or majoring field.

5241,507 AtzlgtzstMolet 2 1-0-2
Seminar in Forest and Environmental
Science 2
of BEe Fz uhlRgel QJE HES tdoz aTdel
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This course is for students who are studying for a doc-
torate degree. Lectures on methods of data analysis and
methods of writing a thesis and a science paper for journals
will be given. Experts in the various forest science field are
invited and let them introduce current trend and topics of
the specific field to students. Students are required to present
his or her research proposal and also to present a seminar
on the topics which is related to his or her research project
of majoring field.

\-u

5241.508 AlZAIGEETE  3-3-0
Topics in Plant Identification
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This course is intended as a forum for discussion of cur-
rent ideas and problems relating to plant identification and
taxonomy for wetland, aquatic, grass, forest plants. The aims
are to facilitate exchange of ideas and information and to
enable those with an interest in the fields covered to find

means ‘lecture hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one semester.)
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out where the most up to date information is. It is hoped
that this course will attract queries as well as answers re-
garding identification of many plants in Korea. This course
deals with problems with the identification of grass, sedge,
rushes, aquatic plants and sand dune plants.

5241.509 AR EE AR 3-3-0

Survey Sampling in Forestry
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Sampling designs and data analysis are introduced to esti-
mate forest resources including growth and yield in the
forests. The major topics include simple random sampling,
stratified sampling, systematical sampling, cluster sampling,
two-and multi-stage sampling and also focus on estimation
methods and techniques. Students are able to plan the design
of sampling by themselves from the course.

5241510  ULEE) Y HAE 3-3-0

Forest Stand Dynamics and Regeneration
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The course aims at studying the process of forest stand
development, which deals with mainly the growth pattern of
trees including productivity, the development of forests, the
quantitative expression of forest development, including for-
ests disturbed artificially or naturally. Students are able to
learn basic theory to applied techniques in relation to forest
stand establishment and regeneration by visiting on-site
fields.
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5241513 | o5 SAENRIEZ 3-3-0

Topics in Wildlife Ecology
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The course is mainly concerned with the interrelationship
between wildlife and their habitat to have the basic knowl-
edge to conserve those. As an ecological approach, you will
learn wildlife biology such as animal behavior, metabolism,
reproduction, and the factors that influence death of wildlife
species. For more concrete approach to wildlife ecology, you
will also learn habitat components, ecological succession, the
effect of different climate condition to wildlife, the theories
of population dynamics, carrying capacity and species

~ A nksHe (Dept. of Forest Sciences)

richness. To understand the policies and law on wildlife con-
servation worldwide, you will have the chance to discuss the
environmental law and international convention on wildlife
conservation.

5241514A  Atgmajet 3-3-0

Forest Fire Management
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This course provides the basic principles and techniques of
forest fire management and suppression. Part I in this course
deals with the basic fundamentals of forest fire including the
forest fire environment and the general characteristics of fire
behavior. The part II in this course deals with the techniques
to interpret forest fire behavior as the function of such forest
environmental factors as fuels, weather and topography. The
remaining lectures introduce the international and domestic
programs of fire management and fire suppression.

5241515  AMESZSIE 3-3-0

o

Topics in Forest Engineering
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This subject is based on Forest Engineering and Practice;
in the undergraduate course. The detail contents of this sub-
ject are as follows; (1) technologies for cutting, skidding &
yarding and log transportation of standing tree, (2) using
technology of forestry machinery (mechanized cutting) and
(3) planning, design, construction and management of forest
road, etc.

5241.516A  Atajgoimta] o @eial 3-3-0

Forest Watershed Management and

Modeling
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This course focuses on the hydrology and water quality
processes on forest watersheds with emphasis on the effects
of forest management activities including afforestation, timber
harvesting and forest road construction. The course provides
students with a comprehensive understanding of hydrology
cycles such as canopy rainfall interception, evapotranspi-
ration, water movement in a soil layer, surface and ground-
water flows, and covers watershed management approach, ri-
parian hydrology and hillslope hydrology. In this course we
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also explore the role of forest watershed modeling, review
current approaches for watershed modeling, discuss parameter
analysis, and model evaluation techniques for sustainable
management of forest watersheds.

5241517 | Atlateiyaele s 3-3-0
Topics in Forest Resources Policy
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With the basic knowledge on forest policy and economics
from the undergraduate courses, this course will provide stu-
dents with opportunities to analyze the current forest issues
by understanding the historical backgrounds and social and
economic costs and benefits of forest policy decisions. Each
student will be asked to select a forest-related issue or prob-
lem for a case study during the course.

5241.518A | AtuAEiAZofEtE Y 3-3-0
Topics in Forest Ecosystem Management
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This is an advanced course covering the concepts, princi-
ples and main issues of forest ecosystem management. To
cover the wide range of the subject, this course consists of
two parts: Issues of Forest Ecosystem Management and
Forest Ecosystem Evaluation and Planning. The first part
(Issues of Forest Ecosystem Management) includes the con-
cepts of ecosystem management and the domestic and inter-
national issues and case studies of forest ecosystem
management. In the second part (Forest Ecosystem Evaluation
and Planning), the methodologies of monitoring and evalua-
tion as well as prediction and planning for ecosystem man-
agement are the major subjects taught.

5241,520A @ s&aLETL 3-3-0
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Topics in Rural Tourism
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Recently the development of rural tourism is paid attention
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due to the potential contribution of rural tourism to the sus-
tainable development of agriculture/forestry and to the re-
vitalization of rural communities. This course aims to pro-
duce professional experts who has knowledge and experi-
ences related to rural tourism development. Graduate students
in this course will learn theories and methods about regional
development, the development and the management of facili-
ties and programs related to rural tourism, and the conflict
management among local stakeholders for the rural tourism
development. In addition, students in this course will visit
sites for rural tourism development and practice their learn-
ing on the sites. In doing so, students will gain more knowl-
edge and hands-on experiences. Furthermore, graduate stu-
dents will review and discuss theories and research methods
to study on the impacts of rural tourism development on the
revitalization of rural communities as well as the develop-
ment of agriculture/forestry.

5241.522A | AMUEQSIEZF 3-3-0
Topics in Forest Soil
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The course intends for students to recognize practical
management methods of forest soil from the viewpoint of
sustainable forest management. Based on the fundamental
knowledge of soil properties, students will learn the differ-
ences between agricultural soil and forest soil. The course
examines physical, chemical and biological characteristics of
forest soil, and develop ways to adapt those characteristics to
the practical operations of forest soil management under the
principle of ESSD (environmentally sound and sustainable
development). The students will learn various forest soil
properties and their function in the ecosystem, and develop
the ability to apply the knowledge in the forest soil mana-
gement.

5241526 | AfeiAEY 330

Topics in Ecological Economics-Advanced
Ecological Economics
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Students will review recent development of ecological eco-
nomics research and an interdisciplinary approach will be ap-
plied to the impact of economic activities on ecosystems.
Some real issues in forest ecosystem management are ad-
dressed from the perspective of biophysical, philosophical,
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and economic theories. For empirical cases, social impacts of
forest resources utilization and energy-material flows of for-
est utilization are analyzed.

5241.528A  ARIAIZEEY 3-3-0

Topics in Forest Production Engineering
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This lecture consists of three sections including forest har-
vest engineering, logging mechanics and forest production
planning. The first half of the lecture covers road layouts,
cost control and logging mechanics for harvest operations. In
the second half, the lecture covers the engineering planning
for optimal production management including material flow,
cost control and decision—makings using mathematical
programming.

5241531 | AIUSMSEUEY 3-30

Topics in Forest Genetics and Tree
Improvement

A=) ol 2 A wolst FAFHA tF olsiet <
555 ksl Qo] dEAoR gFEE Fad A =
= olwrsd] Ued AEYUES TIES Foto] Wit EES
o FAReRE £59 st 4, 24, HAAES A
AR e] R AR A B AR A, AT TR
of we S AT A 2 B, AFdelM ee
e 4, AARS A3 A% S A" A
A, ANAAE B fAHY AR, sl 2, o
AN fFubel 4 - dald v, fa3sel wyel ¢
& 9 A% 3FWETe A% ol Dol Tl - 9] 344
2 9 A7HIN 52 91 B

Through this course students will read the papers related
to the important topics and issues in forest genetics and tree
breeding and discuss about them in class. The important top-
ics and issues are the processes of flower development and
fertilization of various tree species, the sampling, seed col-
lection and design for establishing a provenance test, the re-
sults from various provenance tests and their significance and
indications, the methods of seed orchard establishment in-
cluding grafting, design and layout of seed orchards, mating
patterns, out crossing and contamination rates in seed or-
chards, various mating designs and their use for establishing
progeny tests, the estimation of genetic parameters such as
heritability, general and specific combining ability and genet-
ic gain and their implications on the tree breeding, the ad-
vantages and disadvantages of various selective breeding
methods, and the application of biotechnology to tree species
and incorporation of the biotechnology to the conventional
tree breeding methods.

5241.532 ZHgokst 3-3-0
Park and Recreation

Azrel 71 718A S5 ok, Fell hsto] o2l g
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This class is to understand the foundation of leisure and
recreation, and efficient management of recreational resources
from a economic point of view(including understanding of
demand and supply). It also covers various aspects of out-
door recreation including motivation, benefit, resources, envi-
ronmental impact, visitor management, satisfaction and crowding.

5241,533A  AYeliA|Mu|Aft ALE| 3-3-0

Ecosystem Service and Society
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Ecosystem services include products like clean air and
processes such as the decomposition of wastes. The United
Nations 2005 Millennium Ecosystem Assessment grouped
ecosystem services into four broad categories: provisioning,
such as the production of food and water; regulating, such
as the control of climate and disease; supporting, such as
nutrient cycles and crop pollination; and cultural, such as
spiritual and recreational benefits. This class will discuss;
first, the definition and categories, second, management and
policies issue, and finally, how to incorporate ecosystem
services into natural resources decision-making as well as
livelihood of the communities.

5241.534 AtRJAIZHEBEETF 3-3-0

EBTTITaa 0

Topics in Forest Plant Taxonomy

B Az ERds a9 33, Fo A5 st dig of
e =Rstazt dvh B e FEAER okiERdtel o
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An advanced study of plant taxonomy concentrating on
practical aspects of the field. The emphasis of this course is
on knowledge of the herbarium taxonomy and on the suc-
cessful completion of a field taxonomy work. The rationale
of the course is to provide the student with a broad under-
standing of the working principles of systematic botany aug-
mented by an opportunity to gain an understanding of the
major groups of flowering plants found throughout the world.
The goal is to provide the students with a firm foundation
for and knowledge of the relationships between and among
flowering plants based on evolutionary principles as ex-
pressed by systematists.

2

5241.537

AHAYERSE 3-3-0
Riparian Ecology
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The course intends to introduce the students to the con-
cept of riparian area, its ecological characteristics, and the
interactions between riparian area and its habitants. By un-
derstanding those concepts, the students can develop the idea
to manage riparian area and watershed area. Riparian areas
consist of terrestrial landscapes adjacent to water, and water
area affected by land. Riparian area is characterized by high
species diversity, high species density and high productivity.
The course covers the physical (geology, climate) and chem-
ical characteristics (nutrients) of riparian areas that affect bi-
ological processes of terrestrial ecosystem (vegetation) along
waterways as well as the impact of terrestrial vegetation on
water bodies, stream classification, land-water linkages, de-
composition dynamics, riparian restoration, the concept of
watershed, and watershed management. 1-2 field trips are in-
cluded in this course.

5241.538 AbZ|2f{sHEERHEE  3-3-0

Mountain Disaster Prevention Mitigation
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Mountain disaster, including landslides, mudflow, collapse
of dams and embankment, is a special phenomenon caused
by natural phenomena such as storm and earthquake. This
course will primarily aim to the understanding of the mecha-
nism of mountain disaster occurrence. The control and coun-
termeasure against the mountain disaster are introduced. This
course is also designed to provide in-depth planning, risk
evaluation and management to mitigate the hazard and
vulnerability. The course will have several hands-on projects
and all students will actively take part in demonstrations and
presentation.

5241.539 Al z| LA ESeE  3-3-0
Forest biogeochemistry
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Forest biogeochemistry is the study of physical, chemical
and biological processes which govern a dynamic forest
system. This course emphasizes on the exchange of energy
and elements between the biosphere and geosphere by cover-
ing principal biogeochemical cycles such as hydrological,
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carbon, sulfur, and nitrogen cycles. Both the micro-scale
mechanisms of these cycles and the global implications of
the processes will be discussed.

5241540  FHYYEZ 3-3-0

Topics in International Forestry
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This course is an advanced course for the students who
are interested in International forestry. International forestry
became one of key directions during the time of
globalization. It involves various multilateral and bilateral ne-
gotiations, forest cooperation and reforestation/afforestation
projects, exchange of students and joint research. Globalization
involves also an increasing pressure on forests, their health
and stability via intensification of timber harvesting and mar-
kets development, natural and human induced disasters, in-
vasive species expansion, etc. This course will deal with
these issues, providing deeper understanding of International
Forestry from different perspectives. Students who have al-
ready obtained professional experience and who wish to fur-
ther specialize in the field of International Forestry are most-
ly welcome.

5241.541 MiAEt 252 3-3-0

Protected Areas under the Pressure of
Globalization

Ak AETdded agd ddeder F4ET g B
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Globalization increased old and creates new threats to nat-
ural biodiversity. A system of Protected Areas for a long
time was one of the major stabilizing factors in nature
conservation. Growing population, post-industrial develop-
ment, local and regional conflicts, lack of natural resources
exaggerate land use change, natural resources use, urban-
ization and other pressures on ecosystems and especially on
wilderness, untouched forests and other nature conservation
facilities. This course will deal with these and other relevant
issues, providing deeper from different perspectives under-
standing of Global Pressures on Protected Areas.

M1698.000300 *H22stEZ} 3-3-0
Topics in Forest Entomology
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The aim of this subject is to understand the effect of sev-
eral insect pests on forest and learn several control methods
for managing the population of forest insect pests. For this
purpose, morphological and ecological characteristics, over-
wintering stage, and damage habit of forest insect pests will
be introduced with the basic knowledge of insect taxonomy,
morphology, physiology and ecology. Furthermore, several
kinds of control methods such as chemical, biological, phys-
ical and silvicultural control methods practically used in field
will be introduced.

5241803 chelpefT 3-3-0

Dissertation Research

o] 5 izt E] FYske == ATl AFT FYAA
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This course is offered to the graduate students for guiding
on selection of their research topics, design of study, collec-
tion of data, analysis and interpretation of the results.

31734 5 33} 43 (Environmental Materials Science Major)
5242.502 SAd|oia|HARE 3-3-0
Nondestructive Evaluation of Wood
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Nondestructive evaluation can detects without damages and
is a technology that can acquire information for reliability
and safety of material. The various methods of non-
destructive evaluation are studied about the properties and
theoretical mechanism of individual method in this curri-
culum. The reliability and safety of member can be inves-
tigated to be applicable on the cite using the nondestructive
evaluation of deteriorations in wooden structural members.

o

5242503 Bz27SHET} 3-3-0

Topics in Residential Performance for
Wood Sturucture

E7xEdMe As 544 vie O B Al dig AE
F7PE 8o B AFexe E7xE AAldA aTEE
tekgt F4 @400 dig s ol 77 e Ho Hetst
AL ok53 FA ¥E TR Sl aesior 2 aigel dis)
AR et

There are many various properties of wood structure. In
this reason, the accurate evaluation for insulation of sound
and heating in wooden floor system must be made. This lec-
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ture deals with the factors for comfortable living space
which students can easily understand these aspects in many
various living spaces.

5202504 | THUSYYEANEY 3-3-0

Topics in Environmental Engineering of
Bio-Materials
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Many materials which used in human livings and industry
utilizing natural resources affect the environment. This lec-
ture gives the understanding and knowledge of environmental
science which include utilizing methods of bio-materials and
guiding principle of brand-new material development.

5242.506 Hz|ZHEZ 3-3-0

Topics in Papermaking Processes
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This course covers papermaking processes consisted of
pulping process, stock preparation, headbox, forming part,
press, dryer, calender, finishing process, and interrelationship
between them with emphasis on the improvement of effi-
ciency of unit operation, product quality, and paper machine
efficiency. The selected topics in papermaking processes are
studied and discussed.

O

oy

5242.507 Hx Y AH2|gu| 5 3-3-0

Topics in Pulping and Papermaking
Machinery
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Introduction and discussion of the recent technological de-
velopments of pulping and papermaking processes and equip-
ments for process optimization and stabilization. Techno-
logical developments in pulping and bleaching include the
optimal use of pulping liquor and bleaching chemicals and
their recovery. Papermaking process and equipments used for
improving the effectiveness of papermaking and coating
chemical additives and theoretical background and techno-
logical advantages of new processes and facilities.

- 417 -



[H&t2l (Graduate School)

5242.508 Ha IStETF 3-3-0
Topics in Pulping Technology
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The selected topics in raw materials, mechanical pulping,
kraft pulping, chemical recovery, and bleaching processes
with emphases on effective operation and maximization of
productivity are lectured and discussed. And it covers the
state—of—the—art pulping process to reduce energy cost and
environment pollution.

5242509 S MABLETF  3-3-0

AT o

Topics in Wood Machining
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Recent advance in wood maching processes including
machinability of wood, cutting mechanism, machining direc-
tion, cutting resistance, formation of chip, surface quality,
cutting accuracy tool life, bandsawing machine, bandsawing,
set and tensioning, sawing pattern, peripheral milling, manu-
facturing plants related equipment selection and layout, man-
ual and automatic control and safety.

5242.510 Hlo|2 Bela28tEZF 3-3-0

Topics in Bio-Composite Materials
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To broaden the concept of bio—composites from tradi-
tional wood-based materials such as plywood, particleboard
and fiberboard to brand-new materials such as bio-composites
made of lignocellulosic materials, metallic materials, plastic,
nano materials and various synthetic raw materials. This lec-
ture provides the knowledge of various properties and ex-
perimental technique.

5242511 HzlpstEZr  3-3-0
Topics in Adhesion Science
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This lecture treats the adhesives, pressure sensitive adhe-
sives and hot melt PSA which were broadly used in wood,
wood—based materials, livings and industry. Students can
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learning various properties and experimental methods such as
visco—elastic/mechanical properties, surface chemical proper-
ties, curing behavior and instrumental analysis.

5242512 LEIstEZ 3-3-0

Topics in Organic Coatings

A4 2 B2AE deEd ARgH A 8 B B 3%
otA g A, SekiE, 24, 78 LA T g deE
o =4dE =] EAS FAoE WA, BUAY
7% WA, g3t 29 2 A 5) 5 U =4S oFL
A% RS 2 D1 el el sl deksta %
e ANg vjgstag gk

This lecture provides the knowledge of coatings used in
wood, plastic, metallic materials and various synthetic raw
materials. Students can learn various properties such as
weathering, surface treatment, defects, coloring, etc., and can
also learn experimental methods such as instrumental analysis.

5242513 2U7|7|EME 330

Topics in Instrumental Analysis of
Lignocellulose
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For the purpose of high valued utilization of woods, the
quantitative and qualitative analysis of woods can be reached
by using 13C-NMR, 1H-NMR, GC/MS, HPLC, UV/Vis and
etc. General information and analysis methods of those in-
struments will be obtained through the understanding of their
operation principles, and wood specimens will be analyzed
by those instruments.

5242514 E494xI%do|8  3-3-0
Topics in Special Utilization of Forest
Products
A
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Forests as environmentally friendly resources reservoir can
provide various forest products such as wood vinegar, char-
coal, essential oil, dyestuffs, wood sap, wood lacquer, wood
chips as microorganism reservoir, biofilters for environmental
purposes, mushrooms, animal fodder and etc. Manufacturing
and production methods of each forest product will be dealt
with using various examples and related papers.

5242515  YAIASEUET 3-3-0
Topics in Forest Microbiology
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This course will deal with the biodegradation mechanism
of wood components by wood rot fungi, degradation pathway
of recalcitrant organics such as endocrine disruptors by en-
zymes of wood rot fungi, principle of biopulping and bio-
bleaching, production of high purity cellulose, production of
new chemicals by wood rot fungi and etc.

5242.516

SAHEREHEY 3-3-0

Topics in Physical Properties of Wood
o] HENE FES} £2/1% T BAFES B, 24| of

24X g 5Ly EgARe BA|, FRSF OﬂOﬂzﬂ- E;}H
TE T olE, A Wt 84 B, AEY W] FEolE
EAel %78 3 i, AZARR 1A A, A7) 74] O]
43 A 714 42 2 dEd-

This course deals with relationships of wood moisture and
the environment including humidity and vapor pressure of
water, moisture content of wood in use, moisture sorption
thermodynamics, theories of water sorption by wood, direc-
tional and voumetric hygroexpansion of wood, moisture
movement in the wood cell wall, thermal conductivity and
diffusivity and electrical properties including electrical resist-
ance and dielectric constant.

—

5242.517 Sa7|HIHG R 3-3-0

Mechanical Properties of Wood
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This course discuss to general properties of wood for us-
ing over the wood constructions and structural elements. We
will learn to the stress, strain, elastic theory, dynamic behav-
ior, failure and physical properties and understand the wood
properties exactly.

5242519 H2|=ferEd 3-3-0

Topics in Paper Chemistry
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It deals with the fundamental principles of colloid and
surface chemistry related to the interaction of papermaking
materials and chemical additives in the wet end of a paper
machine system. Theoretical principles that include surface
energy, adsorption phenomena, surface tension and capillarity,
electrical double layer and flocculation, synthesis of poly-
electrolytes and their characteristics will be discussed. The
topics of retention of fine solids and dewatering are ad-
dressed in detail. Application of the various wet end addi-
tives including sizing agents, fillers, dry and wet strength
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resins and others will be described. Approaches of paper
chemistry on challenges of papermaking system closure.

5242.520 A F7H3EES 3-3-0

Topics in Paper Converting Technology
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At o] 554 7HHL 1 B -4?&‘:}.

Discussion of the recent technological development of pa-
per coating processes, raw materials, process management.
Introduction of the specialty grade papers and their market
trends.

5242522  BAE47HZE 3-3-0
Topics in Special Drying of Wood

o FBoAE BAle BFA Axpst vlel, AgAxe] &
H, 2% 9 N9, neddzel Jl7eh B4, dudze] S4%
28, A¥ze] 54, B B, 24, 15 1%, Ao
Az, ol £7189157], %AZ7|9 PEG A2 Sl ola 7]
g 547z 52 e,

This advanced course in special drying of wood deals
withfuture and solar drying method of wood, characteristics,
drying schedule and improvement of dehumidification drying,
mechanism and characteristics of high-temperature drying,
features and application of platen drying, features and heat-
ing sources of vacuum drying, infrared drying and high fre-
quency drying and other special drying method such as va-
por drying process, super heated steam drying, and PEG
treatment etc.

5242 523 A|2|374#e{ 3-3-0
Papermaking Process Control
SAA ol ARSEE A3 E HAE AEHlA, gk A

&5 fetaL o8 o83 zﬂwou vew, vz gl A
2APIE Aoles =itk FAAEH 1% 3“7&‘&7@@01]
3 e F2 AALY 2 A4S ddes it

An introduction to the principles of process control. Linear
analysis, LaPlace transforms, and nonlinear simulation are
presented and applied to feedback, feedfoward, cascade and
adaptive control. Examples of process simulation, accuracy
and stability of control are drawn from paper industry
processes.

5242524 5 Y 1AAHEI|E 3-3-0

Deinking and Wastepaper Recycling
Technology

TAASEE AFE AfEetL AZg] wE Af B4 wis
£ g ® 9534 98 3 25 58 SWls, ZH%%
Aol FHd o2 A7, *‘371«1 J3‘7} 2 dls, AL
ARE o83 A7 2PN 7S =ddn

Overview of the waste paper recycling situation and their
impact on paper industry. Introduction of the physical, chem-
ical and morphological changes of fibers during recycling.
Technologies and principle parameters of deinking processes
with emphasis on flotation process. Removal of contaminants
in recycled papers, evaluation and control of stickies and im-

- 419 -



[H&t2l (Graduate School)

provement of paper properties with the application of new
technological developments.

5242.525 7244 3-3-0

Design of Wood Structures

Srzxee] AAE AT 1A WS F5%eS &, 7
AR Al tiF a4 2 ole] 8 BFY, 2|3
A Ak ETadAe adE Awe o8 T8 Tt
£5), Bgol2d s1x3 A=A AAMS], RBD(Reliability-
based design)®] A-8HHS 7|E AN Hus T ohEth

We acquire the fundamental methods for a design of
wood structures and will learn to the analysis and mathemat-
ical expression for behaviors of structural elements and using
methods of data with presented design of wood structures in
rules. Especially, we handle through comparison with existing
design methods and RBD which is reliability - based design
based on the probability theory.

5242526 SaH7|HZET; 3-3-0

o

Topics in Kiln Drying of Wood

o] FEL AxdldEel FA, &5 dF, olFeteld Az
ted A 2 Ax 5289 Ax 5o A2l 22 s, dx
7158 g AARA, $F7], A2 FA% dEE Az
o} ofsl], Eoi3] WA, WAkA], S A 9 Azl 7Y
3 BEEE Az F2Y A, oduA A73E AT i 5& o
£t}

This advanced course in the kiln drying of wood deals
with stacking of lumber, air velocity effects, dry kiln oper-
ation such as equalizing, conditioning and kiln efficiency,
understanding and maintaining for anti corrosion of drying
equipment such as kiln recorders, controllers and fans, drying
quality such as warp control, stain control, checking control
and internal moisture uniformity and energy efficiency.

> i

5242528 SafietE7t 3-3-0

Topics in Wood Chemistry

B Fagwe ATEoX ¥ad, 5% U Fa 8%
AoRa ExgEe] AP 2 A mechanism,
pulping ¥ bleaching ## 3}8}, o|9e] F&E4 Uigt A= 3]
€ AA, 4, $8 ®okoll disto] Zolstaa .

The chemical characteristics of major wood components
including cellulose, lignin, extractives will be deeply dis-
cussed on the basis of biogenesis, biodegradation, and vari-
ous important chemical reactions. Also pulping and bleaching
chemistry will be dealt with based on the approach of envi-
ronmentally friendly methods, and useful extraction, purifica-
tion and utilization of extractives will be introduced.

)
[t
>

5242529 Mo ql AHz|2AEHEZ}F 3-3-0

Topics in Fiber and Paper Physics

A% BA, A% AT WEY, Folo Pz AT, T, 9B
. 334 2 oldd ol 2 Aol T4 E4o] Folo s
A, Bta, A4ebgA Ad, B84 ol WA gyl Ba A
Hg fEetaA Bk ofF uloR Fol AEL TiAclsla
M3he W $48 & Y% e o 2L T, ol £oE
wastol A,
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The selected topics in fiber properties, fiber network, pa-
per structure and properties are studied and discussed to de-
sign and analysis of products. It includes fibers and bonds,
network geometry, sheet structure, formation, thickness, rough-
ness, porosity and their effects on mechanical and optical
properties, dimensional stability, absorbency, and so on.

5242,530 elAlilo| QoL R|EZ  3-3-0

Topics in Forest Products Bioenergy

B Aadre ddae] A4 dAaddes F5 v &
Z2A wpolemiAEs AEG nloleduar WIATIE B, 3%t
5 dslsty Aol dsto] Zoldtt. olg v FelA 3
2, FELEN g upo]e oY, 7kxslel| ot TPt~
Az, wpolQulx Hxjz] 2 HEIH wpo|QogtE T HT FE
WL gl o] QoUA|e] AE5A S-g-Eokl Aste] EEg

This topic deal with physical, chemical and thermal con-
version processes oflignocellulosic materials into environ-
mentally-friendly biofuels, on which deep attentions are con-
centrated as potential substitutes for fossil fuel in near
future. Among these processes we will focus on the manu-
facture and utilization fields on some recently promising bio-
fuel forms, such as woodchip/pellet as solid fuels, biooil
from pyrolysis and syngas by gasification as thermochemical
process and biomass pretreatment/bioethanol as transport
fuels.

d
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5242.531 dglatHsts|a  3-3-0
Thermochemical Conversion Techniques

E47 wpoleujAE 83 AR diAl Ader E831]
A3 A3l dslshy AEe Adad, dEsEst 7hss)
FHoT AislEn, SdutolouaE thokit A8 9 22
o e, &, vlo]e o, IA7EA, Jeal SEdREAR ARt
Ho] AAE. B Zodxes Zd A7 9 AN 284
ol o R YFHL e F5I9EE §F voleod A
71, Ak vtole o] B - 33H B4, A& R 4w
e bte]Q 0 Y] WY Ve S8 2vhstaat it

In order to use lignocellulosic biomass as environmentally
friendly fuels substituted for petroleum based fuels, the ther-
mochemical conversion process has been paid special
attention. There are several conversion processes such as di-
rect combustion, pyrolysis and gasification, producing biooil,
biogas, pellet, wood chips and other useful chemicals. In this
course, the understandings of fast pyrolysis process, physico
chemical properties of biooil, and its improvement techniques
will be achieved.

5242.532 2|akldfo| @ a|mfo|{a| E7+ 3-3-0

Topics in Lignin Biorefinery

2 A5 BE E4A ulo|lov~ AE¥E FAse Elad
A Egugtel - g5o] gt 7hel koA
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During the formation of woody biomass lignin is accumu-
lated in the cell wall as phenolic secondary metabolite. In
this course we first review the enzymatic formation of mon-
olignols in plant cells and in vivo and in vitro polymer-
ization mechanism. And then, this course will deal with not
only the thermochemical and microbial degradation mecha-
nism of lignin and its potential chemical commodities but al-
so industrial applicability of lignin as polymeric substances.
In addition, students will be involved in intensive seminars,
which is focused on the acquisition of knowledge of the lat-
est trends in research area for lignin.
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o] Q A| 2€lZ8L41-F(Biosystems Engineering Major)
5261.601A  AHESAHAR|H|A|AEIZGE 3-2-2

o= oL —&o

Biological Production Machinery and
Implement

249719 R8s, Adsts A A AAES o
£t Foulde sdAE 9 A= =4, W, FE-
71A AR, s271AISE AR $8%7t, AdEd Soltt

In this course, students will be introduced to advanced en-
gineering on the analysis and design of farm implements that
are more environment-friendly and precise. Topics will cover:
the physical properties of agrichemicals, supplies, and crops
for agriculture; variable application technology; crop-machine
systems; environmental evaluation of agricultural machinery;
and agricultural production systems.

5261.602 Hio|QAJARIZEIM[OILE 1 1-0-2

Seminar in Biosystems Engineering 1

AN oSt 1% AEl Eo 2, FehiEe] de
& Zu), UE 2 EES Ase] £RAEL 150 JUFA
ATIAS FURA, FE, AETEe YEet w9 &
249 FHERAHS A APPY S5 =ourh daol n
ZhA o APt 2AHH, FARES EEE HFE IPHEh

This seminar is for graduate students on the master pro-
gram to practice presentation skills as a professional
engineer. Students should give presentation on their own re-
search at planning, interim, and final stage of the research.
Also, research strategy for efficient writing of engineering
paper is discussed.

5261.603 Hlo|QA|ARIZEHM[DILE 2 1-0-2

Seminar in Biosystems Engineering 2

g distAS S A FEow AEAsHT
oF 53] BIIASH FANENT, A% L #5, woload, 5
pope] A¥HE xele] A4S EX FAS ELaAL lolo
AeERols] B Sol Ba NS mBste] Ao} Bz}
Aol lolich. Bad mebd sEIRo} B e
o AEE xqstel FYA APE AT APEFES Seu

This seminar is for graduate students on the doctorial pro-
gram to get professional viewpoint of biosystems engineering
by special lectures of experts in agricultural machinery, agri-
cultural produce/food process, storage and distribution and bi-
osensor etc. Through discussion with experts, students will
find prospects of their research and decide in which area
will be promising. Experts in basic science areas could be
invited to provide creative research mind.

5261.606A @ AHEAIxAE  3-3-0

Preservation of Biological Resources

o] oM FikE 53] FEo] Az} Al d¥EHE
B3 3719 293, @93 AES T Y 254,
Zo|&, xS Aot =3 R I, dH, 540l
TEES HET A AR Al vAlE Tas B
Fabsty gl olalsict.

This course covers the physical and thermodynamic prop-
erties of grain and moist air related to the drying and stor-
age of cereal products. Theory and methods of the drying

O

AlZF'e EAEC) 8t 87]= 15F2 FAE. (The first number means “credits’; the second number
the final number means “laboratory hours” per week. 15 weeks make one semester.)
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process and drying characteristics of cereals are further dealt
with. Also, the importance of water content, state, and mobi-
lity in preserving the biological products are covered from
the physicochemical point of view.

5261.607 Lojy|Asadst 3-3-0

Dynamics of Farm Machine Elements

Lagrangian %2, Euler %2, &% ¥ 5 59 n
o|g3 dEE olgste] tARE A A"l F WA
Fedhe o 283 olgd WS tFaL, FYs), ZAY%
o AAE Z8sto] FA7AIY Fo AAUF dF &5
] B4 g 29 g &2, IF, RS dED

In this course, students will be introduced to advanced
theories and methods used in the development of equations
of motion for multi-body systems including Lagrangian equa-
tions, Eular equations, and axis transformations. In addition,
topics will cover the application of fundamental dynamics
and mechanics to the force and motion analysis of agricul-
tural machines as well as problems in off-road equipments
related to vibration, noise, and stability.

oft o z|
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5261.609A  AAIZA3eEY 3-2-2
Topics in Engineering Properties of
Bioproducts

o] &= RN AFHe WAEALTIT ddEHes Ao
T2 FAFY olEEE B4, 93 54, 229 A g &5
54, <9 AW, 249 instrumentation ol WaiA 7
oatal volrbA FAES deE ARHL S A% H9Y
FEEA AA de L AAEel sl 7ol

This course is an advanced study of Engineering proper-
ties of biological products and lab. In this course, chemical
and thermal properties of agro-food materials, near-infra-
red(NIR) scattering and absorption properties of biological
products, spectroscopic data analysis and NIR instrumentation
are handled. Furthermore, principles and design of the sen-
sors for nondestructive quality evaluation of biological prod-
ucts are studied.

¥l

5261.610 | oH7|HEZ 3-3-0

Topics in Fluid Machines

Hzob A e FAVIA Al2EY FE7IAU A sl
HE, FAZIAL AeE5A, FedAladel s Algdol
A7 58 HET

This course will cover the application of fluid machinery
systems including pumps and fans to agricultural machinery
and production facilities. In addition, students will be in-
troduced to the testing and evaluation of fluid machinery,
analysis of hydraulic systems, and simulation.

5261.611 ECkI|AHA|AE] 3-2-2

Soil Machine System

B¢ 7 44, A=, o 9 gl tg 712 Jid
3 dels 2hska, AQYs EEN 5 EY1A 2 B
A 7170 Az Aol dig ol&d dElE uEr, ol $8%
2] A s dF, BEY A 7T AAl0lE, B
Alzgle] ke 52 thEth
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This course will cover the basic theories and principles in
soil dynamics relevant to soil-machine interaction problems
including the classification, properties, strengths, compactions,
and failures of soil. In addition, students will examine theo-
ries and principles related to traction mechanics, soil cutting,
earth moving, and soil-tool interactions. Applications will be
extended to the prediction of off-road vehicle performance,
design of soil cutting tools, and similitude in soil-machine
systems.

5261.612A  dlo| 2 3-3-0

Bio-Robotics

AEASH T RS T dole el £, 5 9 v
UEdolEel 75 0 4Ee, d=oldEel A, A7 9 %%
o B ol AR, e, AEAF. A
e, 3 0 YAl A, 134, AE A9 A9
&Jn] 7S 53} tissue culture engineering 5ol F Q3 vlo]Q ZH
of A, A 2 TSR] Qo 2R Alo] 7Y, A
71ES AET Aest 28] AA Sl tiaiA sto] nlole A
ol Aog 250 A& 8 2 2A 8S vt

In this course, students will study the characteristics and
categories of bio-robots, principles of coordinates, manipu-
lator motion, actuator, end-effector, path control, sensors, and
interface with personal computers. Applications to fruit har-
vests, spraying, fertilizing, weed control, livestock manage-
ment, food processing, animal farm management, microscopic
tissue culture engineering, and crop production in green-
houses will be emphasized. Intelligent bio-robots where artifi-
cial intelligent techniques are applied will be discussed for
future bio-robots handling biological products and materials

561,613 5%U7AEPIY Y 24 3-3-0

Planning and Analysis of Agricultural
Machanization

Seldet 54 Ak WA, JA% B, A 0T, 5
71l e, 5 24, A}Tﬁx} 2%, 75 A 58 o
gt w9, % ABS Sska AYSE o Bad 4Y A

=4, 71AIske] B, oﬁ7l7ﬂ«l At v 52 deEdt-

In this course, students will study progress in and prospect
of farm mechanization with special reference to the supply
of farm machines, related legislation, marketing, service net-
works, and agricultural machinery industry. They will also
examine linear programming, optimization, mechanization
methods, and management of agricultural machines relevant
to mechanization planning and analysis.

5261.614  FAPH371AIEA 3-3-0

Design of Agricultural Processing
Machines

T2 T2 ke Ad 4% JR1AE AHEd 2 3
Bode =7 A 2 Al dad Addxage] HA, 7%
A7), 239 A7), $4087), vpEAEY), AAddr] 59 2
< 4% 78 ddr]e AA 9 uagdA s AAE
HRsto] w42 Az, A ol AHEe 371xst Ao A
A R A7t B ol tsl el

A variety of machines and systems are used to process
harvested farm products. This course will cover: the design

S HIO|AJ AR - AXY
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principles of the sorting system of cereal grain; the design
of unit-sorting machines using the pneumatic, screen, indent,
gravity, friction, and electrostaticity; the design of rice proc-
essing systems; and the design of air conditioning systems
used for the drying and cold storage of farm products.

5261.615A  HIO|QA|AEIA|0{EZ}F 3-2-2

Topics in Biosystems Control

Y 2ok 53] Al Zobo AEs ARIE B, ok
2 ool ARGEE A Aol Al2Fle] B4 3 A WS tEt
This course will cover the examples of automation in
Agriculture, with a particular emphasis on greenhouse
automation. In addition, students will study the analysis and
design of automatic control systems for agricultural equipment.

5261.616 MESde| 3-2-2

Biomaterials Image Processing

AEA o] S F535H7] Y3 hardware T4, CCD 7|}
£ o83 A5, YA software Foll thalA StFste] o
£ AEA, T, A9E, AT Tl S8shks S Wl
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This course will cover CCD cameras, lighting, image ac-
quisition, digitization, thresholding, image enhancement, seg-
mentation, representation, descriptor, and texture analysis.
Every week, students will practice image processing through
laboratory assignments.

5261.617A | 21231538 Y Alf 3-30

Applications and Practice of Artificial
Intelligence

AFAEe] AR AL olstaka AFATY vl ¢
82 S sol dgxlvel hudd vo AgaAY, oA
of, EEOlE, AL, fAdudT e ANg a5
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9t MATLAB 52 o83 HE7Pr=5e] 7H A &
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In this course, students will study the basic concepts of
artificial intelligence and the principles and theories of neural
network, fuzzy control, chaos, genetic algorithm, expert
systems. They will construct their own programs on expert
system, neural network, and fuzzy control applications on
various biosystems with development tools such as CLIPS
and MATLAB. In addition, students will examine applica-
tions to various areas in biosystems engineering through re-
views of technical papers.

5261.618  =U7IAEAISH 3-3-0

Topics in Agricultural Machinery Design

g g3 29, 9z £9 dF A 5 7 A 1
W8 W& A, PTO, Aselel, 2E-EUH, 29| XLHl 5
o] 712 AAlgd ¥ & vEth 53 AR AAVEE
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In this course, students will be introduced to advanced
topics in the design of machines including fatigue failure,
life estimation, and reliability. Topics will cover design theo-
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ries and methods of power trains, PTO drive lines, rotary
tractors, and other off-road equipment with a special em-
phasis on computer-aided design.

5261.610A | AABAMIAARIAA 3-3-0

Design of Biological Production System
in Protected Agriculture

AP ool A ST B A AN TEHes HeR §)
$824 9 ZAzolN T st Al 2 ARFZIA Aot
S71AS] A diF AEH Tled ey Ad W
w2 $5x471719 Aol 7HE JPtew AdAHE
U A 5 AR Adx BES Aksle ARRlY F
AAlg B4 e

In this course, principles and design technology of unit
machinery and facilities for environment control and rais-
ing/cultivating biological resources such as crops and animals
will be introduced. Based on environment modeling and sys-
tem control technology, advanced engineering technologies
for designing and analyzing green-houses, animal building fa-
cilities and closed echo-systems will be taught.
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5261.620 | AEAAMEA 3-3-0

Biological System Analysis

EE W7o AE 2 FE Aol B3 43 A48E A2
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This course will cover the interactions between biological
objects (plants and animals) and their environments (soil, wa-
ter, and climate), modeling, soil, water, climate, growth envi-
ronment, physiological functions, and heat and water
transport. Knowledge of engineering mathematics, heat trans-
fer, and fluid mechanics is prerequisite.

5261.621 ulo|4llM  3-3-0

Biosensor

Hpo] Q AIA o] AHFAelE olalidtaL olF Al sAiWte, AFA
oL, AHES Fopol S-43H A Bfste] FmeMe @
A4S 2 ATBES 91 4859 W,

In this course, students will be introduced to the principles
of biosensors, biosensor components, biological elements
(membranes, tissues, enzymes, and antibodies), electrodes,
immobilized materials, transducers, and performance factors.
Examples of biosensor applications will be discussed after
reading related papers in class.

5261.622A  *AHijo|Q A|ARIZEL 3-3-0

a A

Computational Biosystems Engineering
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This course will cover modeling, simulation, Al, finite ele-
ment analysis, GIS, and GPS. Modeling and simulations with
ANSYS and LINDO will be assigned. In addition, students
will study information processing with the Internet through
network personal computers. In simulation field, students will
study sumulation languages and will analyze and design sys-
tems through building models with theoretical analysis.

5261.623 S&4% 3-2-2

Measurement and Instrmentation

9 71A 9 Adne] Al el o A0
A 3 e, AsAe] 9 ooy £3 AlARle] 74, dlolH ¢
4 8w e thed.

This course covers the measurement systems and measure-
ment techniques necessary for the performance test and de-
velopment of agricultural equipment, the construction of data
acquisition systems, and the acquisition and analysis of
measurement data.

5261.624 EalEg3s 3-3-0

Tractor Engineering

98 EdE 9 =7l AA 9 AFdeld $s A,
oke? U EFE Y KA 4 9 AT 3 AIERE tEth

This course will cover tractors and off-road vehicles with
a particular emphasis on design features and principles of
operation. In addition, students will study stability analysis
and the performance and testing of agricultural tractors.

5261.625 SAFEEREE 3-3-0
Handling and Distribution Engineering
of Agricultural Products

i, AL T 2 D FAES d5sol 12 AAde
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Fresh farm products such as fruits and vegetables are
characterized as living materials having high moisture. Qua-
lity preservation and handling costs of those products are
closely related to the handling equipment and systems in-
volved. This course will cover the principles of quality pres-
ervation, design of automatic sorters and packing houses,
mathematical models of produce packs, computerized pallet
and container dimensioning, operational principles of precool-
ing and cold storage, and unit load handling transportation.
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5261.626 gtHata| 7|4 E7F 3-3-0

Topics in Environmental Management
Process and Machinery
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This course deals with machineries for environmental man-
agement and their economical evaluation as well as related
engineering technologies. Advanced topics on analysis, syn-
thesis, process analysis of environment management machi-
nery such as chemical applicator, fertilizer applicator, plastic
film remover, water plant harvester, soil cleaning machine,
slurry transporter etc are introduced.

5261.627  MEIWAAWEA 3-3-0
Design of Bioprocess System
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This course is for introducing design technology of bio-
process systems for effective mass production of new bio-
material. This course is based on the bioprocess engineering,
biochemical engineering, engineering properties for bio-mate-
rials and Lab. Main topics are principles and design technol-
ogy of equipments, machine systems and utilities for mi-
cro-organism cultivation, separation and extraction of new
value-added materials and biological-chemical-physical proper-
ties improvement of new biomaterial etc. Also, system analy-
sis, modeling, optimization of bioprocess systems for mass
production will be introduced.

5261628 | Agcieter 322

Topics in Biomechanics
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This course deals with advanced mechanics which is ap-
plied to living bodies of plants, animals and humans or bio-
systems. Namely, structures, tissues and organs of living
bodies are analyzed biomechanically. This course deals with
biomaterials obtained from bio-resources and their applica-
tions, especially, for human. This focuss on the design and
development of artificial bio-organs in views of statics, dy-
namics, thermodynamics, fluid mechanics, mass & heat trans-
fer using biomaterials of bioceramics and metals. Also, this
deals with bioreactors and incubators using biomechanical
technology of ultrasound, sound, electrical and mechanical
stimuli for rapid culturing of cells, tissues and bio-organs.

5261.629 MEEoBLET}  3-2-2

Topics in Material Engineering for
Biological Application
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£ (Dept. of Biosystems & Biomaterials Science and Engineering)
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This course covers structural analysis and material proper-
ties in compression, tension, twisting, shear, bending streng-
ths of biomaterials or living bodies. This analyzes stresses
and strains of biomaterials caused by loads and temperature
gradients, and deals with biomechanical properties such as
elasticity modulus and bioyield points. Especially, this covers
mechanical design and analysis of bio-organs and biomedical
devices such as bone plates, bone screws. Namely, This
course covers biomechanical design and manufacturing of bi-
oresorbable artificial tissues and organs using biodegradable
biomaterials obtained from bio- resourses. This course deals
with biomechanical properties, electrical properties, thermal
properties and optical properties of bioceramic materials,
metals, polymers, and other bromaterials.

5261631  ZAuorRstE7 3-3-0
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Topics in Tissue Culture Engineering
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This course deals with plant and animal cell stimuli, pro-
liferation and differentiation of cells, design of bioreactors
for cells, tissues and organs, scaffolds fabrication using bio-
materials and regeneration of damaged tissues and organs.
Therefore, four factors of tissue engineering (cells, scaffolds,
signaling molecules, and bioreactors) are covered in the
class.

u}o] @ 433143 (Biomaterials Engineering Major)
5262.561 CHIBRISISE 3-3-0
Protein Chemistry
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This course covers the whole details of proteins, dealing
mainly with fibrous proteins such as the silk fibroin, wool
keratin, collagen and gelatin. In addition to these proteins,
globular proteins and synthetic proteins introduced in this
lecture are also useful biomaterials. Physical and chemical
properties, and structural characteristics of proteins as dis-
cussed and the chemical reactions of different functional
groups in proteins are given. Consequently, the chemical
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modification methods and property changes of proteins can
be considered on various chemical reactions.

5262.563 ARAEF 3-3-0

Topics in Polymer Chemistry
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This course covers major topics in polymer chemistry in-
cluding the synthesis and reaction of polymers, the kinetics
and thermodynamics of polymerizations, physical polymer
science, test and modification methods, molecular structures,
and applications. It consists of participants’ presentations and
discussions.

(1 ofN flr

5262.565A | AlQnEAITZ U £M 3-3-0

Structure and Characterization of Fibers
and Polymers
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The crystallinity and crystallization behavior on the for-
mation of microstructure as well as supramolecular structure
of fiber forming polymers are an important aspect for the
structural analysis and characterization of natural fibers. The
crystal structure, crystallization kinetics, and morphology are
lectured in this course with the principle and application of
characterization methods for determining the supramolecular,
micro— and molecular structure. Specially, the structure and
characterization of natural polymers, cellulose and protein are
emphasized.

5262.568A @ 1ExtEStafg  3-3-0

Polymer Composite Materials
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In this course, students will study the physical properties
of fibers as reinforcement and polymers as matrices. In addi-
tion, they will investigate interphase, which connects the fi-
bers and the matrices. Students will also discuss the physical
properties of composites, which are made of fibers, matrices,
and interphase, with experimental data and theoretical equa-
tions.

5262.573 1715/ Eat 3-3-0

High Performance Fibers and Polymers
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£ (Dept. of Biosystems & Biomaterials Science and Engineering)
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Fiber and textiles materials are proceeded by various me-
chanical and chemical wet processing steps from the raw
material to final products. This course covers the basic spin-
ning and weaving process (fiber-yarn-fabric-garment) for the
staple fibers and spinning process for continuous filaments as
well as the dyeing and finishing process of wvarious fiber
types. It also includes recent technical achievements of high
performance fibers such as stimuli-responsive fibers, bio-
compatible fibers, SMART fibers. The importance of this
course is to understand the theoretical backgrounds and basic
process principles for producing the final textile products.

5262.574 okeal 3-3-0
Membrane Separation
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Membrane separation is the physical process through
which solid, liquid, and gas phase mixtures and separated
without using thermal energy. It is especially useful in cases
where the thermal deformation of materials can occur. Con-
siderable research has been conducted on membrane technol-
ogy in terms of the concentration, reclamation, and reuse of
resources in water environment and environmental protec-
tion. In this course, students will discuss the basic principles
and application of membrane technology through a survey of
the latest findings.
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5262.575 ME2 o ABSE 3-3-0

Cellulose Chemistry
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Wool fibers are composed of keratin proteins, which con-
tain many different amino acids including disulfide cross-
links. This course will cover all chemical aspects of keratin
fibers. Students will study the chemical structures, chemical
composition, chemical reactions, and reaction mechanisms of
keratin fibers. In addition, they will examine the relationship
between chemical reaction and methods of modifying keratin
fibers in terms of practical applications.

P
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5262.576A  ‘YESITEFF 3-3-0

Topics Biological Chemistry
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This course reveals the chemistry of the major classes of
biological molecules, including nucleic acids, amino acids
and proteins, carbohydrates and lipids. Topics to be covered
include structure, reactivity and synthesis, and the interaction
of biological molecules. Reinvention by in vitro evolution of
biological macromolecules, especially polypeptides, RNA, and
DNA is introduced enabling the rational design to self—
assemble.

I~

5262.577 HADEA AR 3-3-0

New Materials of Natural Polymers
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We are now facing the exhaustion of petroleum source
which provided cheap chemicalsin polymer production.
Natural polymers could be an alternative material replacing
the synthetic polymers. In this class, the recent research ac-
tivities in the field of natural polymers will be introduced.
We will explore how researchers in this field approach to
solve the limitation of natural polymers in order to use this
polymer as a versatile material.

5262.578 | AYHLEAEY 3-3-0

Topics in Biopolymer Materials
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This course provides the synthesis of biopolymers and the
interaction between the polymer and human body. Biopoly-
mers are polymers that could be used to human body as im-
plants, artificial skins, drug carriers. Specially soluble bio-
polymers are used as drug carriers. This course includes syn-
thesis and application of soluble biopolymers.

5262.579 Li-Hfo|Q B O4BIE 7}

450
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Topics in Nano and Biosurface
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£ (Dept. of Biosystems & Biomaterials Science and Engineering)
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In recent, the fusion technology of nano and bio-
technology is considered one of the core technology in the
future. This course provides the opportunity to meet basic
principles and phenomena of nanobiosurface including appli-
cation of nanoparticles, intra and intermolecular forces of a
single molecule using a probe, nano self—assembly of DNA
fragments, and most recent research and technology in sur-
face science and engineering.
3-3-0

5262.580 ZAEF2S0|HE7}

Topics in Scanning Probe Microscopy
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The course is designed to broaden the view of students
about modern microscopy and its wide applications. The
name of scanning probe microscopy (SPMs) has become the
most popular imaging method in nanotechnology with images
of unprecedented resolution from a wide range of materials
and devices. The principles of microscopic composition, op-
eration, and applications of SPM, especially in biotechnology
are introduced. Students are encouraged to present assigned
topics with articles and submit a final report based on the
data collected from SPM.

5262.582 olguto[@ Azl 3-3-0

Biomaterials for Medical Applications
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The lecture is proceeded by investigating physical, chem-
ical and mechanical properties of biomaterials from micro—
and macroscopic point of view. Basic knowledge of bio-
logical biomaterials and implanting materials, current issues
and research trends will be introduced. Biocompatibility, bio
—response, and biological signalling systems are described in
the lecture.

5262.583 M| nErAETS  3-3-0

Topics in Biomimetic Materials
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Recently, biomimetics are getting interest in various fields,
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including materials science and engineering. The importance
of this field is growing fast and enormous articles have been
reported in this regard. Therefore, recent trends should be in-
troduced to students who are related in this fields. This
course provides fundamentals of nature’s phenomena and of
naturally occurring materials. It also includes protein folding,
self-assembly, biomaterials, hybrid materials.

5262.584 ulto| AAZEtAMo|Lt 1 1-0-2

Seminar in Biomaterials Engineering 1
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Seminar in Biomaterials Engineering 1 covers Polymer—
related subjects in discussion. Rapid change and development
in biotechnology needs the appropriate understanding and ab-
sorbing a new technology. The main aim of this course is to
provide the opportunity to learn a novel biotechnology and
science and biomaterials, and share the information within a
group. Spontaneous and active participation (presentation,
questions and answer, and discussion) will be necessary.
Students will have a chance to present their research inter-
ests and get a productive feedback from many other research
areas.

5262.585 vio| @ Az{ZEtMOILE 2 1-0-2

Seminar in Biomaterials Engineering 2
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<Seminar in Biomaterials Engineering 2> covers Chemistry
and Physics of Fibers and Textiles. Rapid change and devel-
opment in biotechnology needs the appropriate understanding
and absorbing a new technology. The main aim of this
course is to provide the opportunity to learn a novel bio-
technology and science and biomaterials, and share the in-
formation within a group. Spontaneous and active partic-
ipation (presentation, questions and answer, and discussion)
will be necessary. Students will have a chance to present
their research interests and get a productive feedback from
many other research areas.

5262.588 ulo| AAlZ etz 4t 2-0-4

Current Topics in Biomaterials Engineering
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Recently more and more novel materials are developed
and its processing and application are very important. The
rapid development of biotechnology and the intensive invest-
ment to the area enable the significant improvement in bio-
materials itself, whose application is in question. Through
passionate discussion on the latest issue in research, the in-
sight on a novel material and an application of new technol-
ogy is raised. It is the aim of this course. For the achieve-
ment, the positive participation of each individual is needed.

5262.589 Z2o|lc Y EMHSSH 3-3-0

Colloid and Surface Chemistry
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The surface and interface of a material show a significant
difference from the bulk. This course covers the phenomena
at the surface and interface, introduces the methodology to
observe them, and discusses the applications for bio-
technology and nanotechnology by controlling the surfaces.

5262.590 IHz2BEHET 3-3-0
Topics in Physical Properties of
Polymeric Materials
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Experimental results and theories will be introduced to
study the relationship between the structure and physical
properties of polymeric materials. The properties discussed
will include electrical, optical, frictional, moisture, and me-
chanical properties. Discussed also would be how these prop-
erties affect the behavior of polymeric materials. Some de-
tailed subjects include: humidity, moisture equilibrium, mois-
ture regain, permeation, adsorption theory, swelling, diffusion,
permselectivity, refractive index, birefringence & orientation,
retardation, reflection and luster, resistivity, conductivity, di-
electric effect, electrostaticity, molecular mechanism of polar-
ization, theories of friction, effect of lubrication, tensile prop-
erty, flexural property, torsional property, shear property,
elastic property, fatigue property, wear and peeling properties
and theories of mechanical property.
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5262.591 AEARZ2Z| 3-3-0

Polymer Rheology
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£ (Dept. of Biosystems & Biomaterials Science and Engineering)

Because rheology is a science of the deformation and
flow of matter, we will discuss how a material will deform
or flow when subjected to an external force. Topics will
cover characteristic behaviors related to elasticity, viscosity,
and viscoelasticity of solids fluids, and polymeric materials.
Also the methodology to measure the viscoelastic properties
of polymeric materials will be introduced. The experimental
data from the measurement will be discussed.
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A 275t AF (Landscape Architecture Major)
5271.511 Z7MA LD AlZ 3-1-4
Advanced Landscape Design Studio
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The course examines critical theories and evolving ideas
in landscape design; studies the cultural and biophysical
forces that generate patterns of landscape structure, forms,
and means. students apply the theories to the specific sites.

5271.515 ZH{MERR 3-3-0
Theories of Environmental Ecology
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Basic principles of ecology, environmental issues and so-
cio-economic approaches to solve them are introduced to be
applied in landscape planning and design. Environmental
degradations caused by land development, environmental poli-
cies, the studies of landscape ecology are also discussed.
5271.517 gtgolgr 3-3-0
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Environmental Aesthetics
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This seminar aims to explore an theoretical issues of envi-
ronmental aesthetics and to investigate an aesthetic approach
for the integrated design practice. It also focuses on the aes-
thetic strategies of contemporary landscape architecture and

theory.

5271.521 U MEE 3-3-0
Theories of Landscape Composition
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This course is a theoretical exploration for contemporary
landscape architecture theory and design. Main topics and is-
sues are as follows: McHarg and the environmentalism, in-
tegration of ecology and aesthetics, sustainability and eco-
logical design, struggle between form(appearance) and func-
tion(performance), form-generation and media, landscape ur-
banism and large parks, site matters and process-oriented de-
sign, etc.

5271.522 ZAAgElEE 3-3-0

Urban Ecology
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(Dept. of Landscape Architecture and Rural System Engineering)
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The course examines problems in urban ecological envi-
ronment and reviews theoretical methodologies for promotion
of biodiversity, improvement of environment problems, and
building eco-network in urban areas. Then, case studies are
conducted to apply the studied methodologies.

5271523 | w7Adzet A7HHEl 3-3-0

Behavioral Factors in Environmental
Design
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Investigation of the application of the environmental psy-
chology and human behavioral studies to environmental
design. Review of the related theories and research methods
in environmental psychology, environmental aesthetics, cul-
tural anthropology, ethnography, geography, sociology, and
human engineering.

5271.524 EARFEAE 3-3-0

Theories and Practices in Urban
Landscape Design
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This course aims to explore how the physical and con-
ceptual understanding of landscape can enrich current forms
of urban design exercise. With the view of seeing a city as
complex and organic system, students will develop techni-
ques on reading a urban condition with their own attitude.

5271611  29|37HdAH 3-1-4
Outdoor Space Design Studio
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The aim of this course is to undertake design processes
that respond to both biophysical and cultural influences and
to examine if there are fundamental principles of urban land-
scape design. There is an emphasis on open space as a
structuring element of unbanizing areas.
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5271.615A  HEIHPHAE 3-2-2
Theory of Traditional Environmental Design
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The course investigates Pungsu and Nujeongwon etc.

SAHATE ‘ST LAY ASARFE EASC o 7= 16F2 TAME. (The first number means ‘credits’; the second number
means ‘lecture hours” per week: and the final number means “laboratory hours” per week. 15 weeks make one semester.)

- 430 -



CH&}2 (Graduate School) A2 - X AN AT

which are Korean traditional thoughts and theories about en-
vironmental planning and design. Students will also learn
how to apply the traditional theories to current environment
and develop new approaches for environmental planning and
design. Students will apply the new approaches to site plan-
ning and design.

5271616 E4xAAAZY 3-1-4

Special Issues in Planting Design
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The aim of this course is to research the design character-
istics of plants and to apply this to landscape design and
documentation. The course will include: Using plants in de-
sign: ground-cover, shrubs & grasses, small trees, large trees.
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5271.617 AlZtatgdatal  3-3-0

Visual Resources Management
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Investigation of visual factors and visual analysis models
of natural and urban environment and comparison of qual-
itative and quantitative visual analysis methods. Topics in-
clude scientific measurement of visual quality, application of
the visual quality measurement to design and planning, visual
impact assessment, etc.

5271.621 | ARYWAE 330

Advanced Environmental Impact
Assessment
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The course examines mechanism of impacts in nature and
life environment damage, and learn environment problems by
the development.

5271.622  ZHUAMEAAH 3-2-2
Landscape Information System
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(Dept. of Landscape Architecture and Rural System Engineering)

The course is designed to introduce the student to the rap-
idly expanding field of Geographic Information Systems
(GIS). It addresses both theory and application and provides
the student with a framework within which spatial problems
can be identified and solutions generated.

5271623 | A47MSUBAYAIEAT 330

Studies in Techniques of Sustainable
Environmental Planning and Design
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This course is a detailed study on techniques of sustain-
able environmental planning and design that are applicable to
landscape projects. Sustainable techniques for site selection
and development, and outdoor space design are examples of
individual research projects. Students are required to submit
a publishable paper at the end of the term.

A A 283 5EA-F(Rural System Engineering Major)
5272.502A  sUAMgLIA Yol =gt 3-3-0

New & Renewable Energy Engineering
in Agricultural Buildings
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The world today is faced with energy crisis as the supply
of energy resources has been rapidly depleting. In Korea,
this is felt with the continuous increase of higher oil prices.
To solve the problem, much effort has been done to support
the green growth based on the low carbon policy and envi-
ronment friendly industrialization. Various researches have
been conducted to decrease the energy loads from the nu-
merous industrial fields. In the rural areas, the energy loads
from agricultural facilities like greenhouse, livestock house
and storehouse comprised large amount of the income. In
this class, the “New & Renewable energy” and its technol-
ogy will be introduced and an economic evaluation of these
technologies will be conducted. In addition, applying the
green technologies could minimize cost thus increase income
at the same time revitalize life in the rural areas.

5272504  fHEEEY 3-3-0
Watershed Hydrologic Modeling
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This course covers the theoretical hydrology, flood routing,
stochastic analysis of hydrology to analyze the hydrologic
cycle of rural watershed and agricultural land including pad-
dy field and upland. Classification and characteristics of wa-
tershed hydrologic models will be introduced and estimation
of input parameters and optimization techniques will be ex-
plained with newest research results. The state-of-the-art re-
lated to estimation and application of the parameters of hy-
drologic models using Geographic Information System (GIS)
will be discussed. The course consists of lecture and dis-
cussion sessions, and special topics will be assigned to help
understand the course contents better.

3-3-0
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Rural Water Systems Design and Operation
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This course will provide the principles necessary for the
operation and design of irrigation systems. The class covers
variety of topics that are related with irrigation systems design
and operation including soil physics, consumptive use of wa-
ter, crop water requirement, irrigation system facilities, surface,
sprinkler, and micro irrigation system design. The course also
includes several topics for irrigation systems operation includ-
ing irrigation scheduling, irrigation systems management and
integrated irrigation systems operation. It consists of lecture
and discussion sessions, and special topics will be assigned to
help understand the course contents better.

5272507  sd$2|E2AA 3-3-0
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Design of Agriculture Water Use Structures
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In this course, students will study the applications of open
channel flow principles to the design of irrigation, drainage,
and water resources facilities. Topics will cover the charac-
teristics of flow in natural and constructed channels, the hy-
draulics of conduits and settling basins, the hydraulics of
pumps, spatially varied flow, and miscellaneous water control

(Dept. of Landscape Architecture and Rural System Engineering)

structures.
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Nonpoint Source Pollution Control
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This course offers some principles and mechanism of non-
point source (NPS) pollution processes in a field and water-
shed scale, and their management alternatives Engineering
and scientific principles are to be applied to quantitatively
understand the fates of pollutants in natural environments
and their interaction with land and water management Various
management strategies to reduce and control NPS pollution
are to be explored Guidelines for NPS pollution control, and
the best management practices (BMP) in rural and urban
areas are to be covered This course does not require a pre-
requisite, but engineering or scientific backgrounds on hy-
drology and soil erosion are highly recommended. The
course consists of lecture and discussion sessions, and oral
presentations on special topics related NPS management and
control are to be assigned to help understand the course con-
tents better.
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Design of Rural Industrial Facilities
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Regional industrial facilities should be planned, designed
and constructed upon thorough investigation and consid-
eration on physical and social conditions of the region. This
class lectures on the system approach and methods for the
planning and design procedure of regional industrial systems.
To make the regional industrial facilities to have optimal
performances through their life—cycle, the system engineer-
ing concept and techniques are lectured. With the realistic
application of those techniques on real cases, the practical
knowledge on the planning, design, construction, operation
and maintenance will be taught, as well. Fundamental under-
standings on the engineering mathematics and structural anal-
ysis are essential for this class.
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5272512 A4ei43et 3-3-0
Rural Sanitary Engineering
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This course will provide the principles necessary for the
description of water pollution problem associated with rural
area and for design of water treatment systems applicable to
rural area to the graduate students major in the water envi-
ronmental system engineering or to those interested in that
subject. The topics covered in the course will include princi-
ples related to ecology and limnology, physical, chemical, bi-
ological characteristics of river and lake, small on—site water
treatment system, animal wastewater treatment. The course
consists of lecture and discussion sessions, and special topics
will be assigned to help understand the course contents better.
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3-3-0
Application of Aerodynamic Technology
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In general, airflow can be analyzed using three types of
methods: experimental, theoretical, and numerical simulation.
While the field experiment has been often shown dis-
advantages of studying aerodynamics and ventilation, an aer-
odynamic approach has been successfully applied to predict
and control complicated airflow distributions in large agricul-
tural buildings as well as agricultural climatology. This ap-
proach uses the technology of aerodynamics, such as wind
tunnels, particle image velocimetry (PIV), and computational
fluid dynamics (CFD). In this class, those modern tech-
nologies including the related theories are taught for the
HVAC design of agricultural structures and the study of ag-
ricultural climatology. Each groups will perform a project to
improve the understanding and application ability of the
computational fluid dynamics.

5272.517 gt7julo| @ B 20|23t 3-3-0

Environmental Biocolloid Engineering
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(Dept. of Landscape Architecture and Rural System Engineering)
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This course will provide the principles necessary for the
description of transport of biocolloids such as bacteria, vi-
ruses, protozoa cyst in porous media like soils and aquifers
to the graduate students major in the water environmental
system engineering or to those interested in that subject. The
topics covered in the course will include environmental sig-
nificance of biocolloids, surface properties of biocolloids,
characteristics of biocolloid transport mechanisms, attachment
and removal of biocolloids, and transport modeling of bio-
colloids.

5272.601 42|84 A5HETF 3-3-0

Topics in Hydraulic Environment
Engineering
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This subject deals with the water quality pollution for ag-
riculture and rural environment in specially. And it explains
the agricultural nonpoint source pollution and rural water-
works and treat wastewater from a dairy farm. It includes al-
most knowledges about improving water quality in rural for
supplying the fresh water. Fundamental understandings on the
Hydraulic Environment Engineering are essential for this
class. The course consists of lecture and discussion sessions,
and special topics will be assigned to help understand the
course contents better.
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Nonpoint Source Pollution Modeling
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This course covers the loading and transport fates of ma-
jor nonpoint source (NPS) pollution problems like sediment,
nutrient, pesticide and biological constitutes from paddies and
crop lands as well as rural and urban areas, and the factors
affecting those processes Various NPS pollution control
measures, and their effectiveness are to be explored including
the best management practices (BMPs) The well-known NPS
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models such as WEPP, EPIC, CREAMS, AGNPS, SWAT
will be explained for their fundamental concepts and major
features Plot and watershed monitoring results associated
with NPS pollution control will be discussed. The course
consists of lecture and discussion sessions, and special topics
will be assigned to help understand the course contents
better.

5272.604 A B ISIEZF  3-3-0
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Topics in Rural Information Engineering
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Most of facilities in the region, such as rural area, intero-
perate on the view of informations. This lecture purposes to
measure, implement and apply itself for analysis these
informations. Therefore this lecture presents information it-
self, measurement method, handling through computer pro-
gramming. UML, database and etc. Finally this shows how
to model real world by using system engineering. And
through term project helps to enhance ability for applying in-
formation engineering and system engineering onto rural
development.

5272.605

Topics in Rural Infra-Structure Engineering
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Advanced foundation engineering presents the analysis, de-
sign, and constructive aspects of settlements and time rate of
settlement, bearing capacity and design of shallow and deep
foundations and other typical components of foundations
works such as piles, pile groups, caissons, ground anchors,
retaining walls and earth anchorage. Quality assurance techni-
ques, site investigation and some special topics for founda-
tion engineering are also addressed. The course consists of
lecture and discussion sessions, and special topics will be as-
signed to help understand the course contents better.

5272.610 EAISETS 3-3-0

Topics in Geotechnical Engineering
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(Dept. of Landscape Architecture and Rural System Engineering)

In this course, students will each select and conduct re-
search on a topic in Geotechnical Engineering. They will be
introduced to fundamental soil behavior and sophisticated
theories such as the stress-strain theory of soil.

3-3-0
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Computational Solution of Continuum
Mechanics 1
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Partial differential equations are used in description of ru-
ral systems and their analysis. This class teaches the methods
of building partial differential equations represent the rural
systems. Classical mathematical methods of functional analy-
sis, calculus and other theories will be lectured for the anal-
ysis of the developed partial differential equations. Upon ac-
quired knowledge, numerical analysis methods for complex
problems or larger domain problems, which cannot be ana-
lyzed with classical mathematical methods. Finite difference
methods will be lectured as a representative and basic nu-
merical analysis method. Through programming of finite dif-
ferential method, the participants’ understanding on the pro-
cedure of describing rural systems with partial differential
equations and their numerical analysis will be improved.

5272613 | d4edstel HAkH 2 3-3-0

Computational Solution of Continuum
Mechanics 2
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Partial differential equations of rural systems are mostly
boundary value problems with irregular circumferences or
heterogeneous characteristics. Finite difference analysis uses
transforming partial differential equations into simple power
series. Classical mathematical methods and finite difference
analysis cannot resolve those heterogeneous rural systems
equations with irregular boundary values. In this class, varia-
tional methods and other fundamental concepts of finite ele-
ments methods will be lectured as an alternative method.
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Upon the knowledge, finite element methods will be applied
to the realistic rural systems problems. The procedure of de-
velopment of numerical analysis programs for the resulting
description of rural systems will be lectured. Through this
class, the fundamental concepts of finite element method and
its usage as an basic tool for the analysis and prediction of
rural systems will be taught.

5272614 HEUB3} 3-3-0

Environmental Remediation Engineering
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This course will provide the principles necessary for the
description and design of environmental remediation systems
for contaminated subsurface (soil and groundwater) to the
graduate students major in the environmental engineering or
to those interested in that subject. The topics covered in the
course will include properties of Nonaqueous Phase Liquids
and their transport behavior in the subsurface, characteristics
of in situ bioremediation and monitored natural attenuation
systems, and factors considered in environmental remediation
system design.

5272615  HPEURYY 3-3-0

Environmental Remediation Modeling
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This course will provide the principles and application
methods for environmental models related to environmental
remediation systems for contaminated subsurface (soil and
groundwater) to the graduate students major in the environ-
mental engineering or to those interested in that subject. The
topics covered in the course will include characteristics and
usage of BIOPLUME III model and BIOSCREEN model,
which are used for bioremediation and atural attenuation of
the contaminated subsurface.
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Rurla Water and Information Systems
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(Dept. of Landscape Architecture and Rural System Engineering)
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This course will provide the principles necessary for the
rural water management using information technologies. The
topics cover basic concepts of organization structures for wa-
ter management, types for water management organization,
planning of water managements, design and installation of
water control and operation system, development and uti-
lization of decision support system for optimum water man-
agement, operation and maintenance of irrigation systems.
Geographical Information Systems (GIS) and information en-
gineering topics will be also lectured focusing on how to ap-
ply information technologies to the rural water management.
The course will consist of lectures and discussion sessions,
and special topics will be assigned to help understand the
course contents better.

> %
ol ru

=

5272.617 A|ARFUA HA[ARIETL  3-3-0

= O
Topics in Rural Resources Information

Systems
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Rural resources are the important topics in rural systems
engineering. Rural resources include land, water resources,
green amenity, etc. Since information technology has been
proliferated, information systems are doing key roles in man-
aging the rural resources. This class introduces rural re-
sources categories, characteristics and information systems in-
cluding geographic information systems, database, and deci-
sion support system (DSS). Especially basics of web-based
system development will be lectured to construct the web-
based resources management DSS students themselves for

e A

providing practical experiences of information system
development.
5272.619 o7 |Ed ¥ sYAE 3-3-0

Atmospheric Environment and
Agricultural Structure
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Climatology is the most basic factor among the natural
environment as well as unpredictable and constantly changed.
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To overcome the natural environment and stably keep
high-quality production through for a whole year, optimum
management of air, soil and water are required while they
have been successfully applied to the rural area. The purpose
and design of the structures to design and mange the artifi-
cial structures should be clearly understood based on the at-
mospheric environment. In this class, the physical character-
istics of the atmospheric environment is studied related to
the structural design, and then, using the knowledge, typical
technology and theories are studied which are applied to the
designs of various agricultural structures Various examples of
the applications are also presented audiovisually in this class.

5272.621 o HHgEEY  3-3-0
Environmental Processes in Porous Media
R R L

o o

Asto] wi2A| 3217:‘(117“‘11170211 E"Juﬂx‘ﬂl ol el A ¢ (H}
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olF, EFEAN ERol=g HYA vAE 74 Y oF, B
% = 2 A AN ERol=d «liﬂ °°§%7§°]5 %‘l?fi"& o
*‘Oﬂlﬂ 5 gadshAgolAelM e gEd F& 9 AA Sold

This course will provide the principles regardmg attach-
ment, removal and transport of(bio)colloids and contaminants
in porous medium environments (geologic media, soil ma-
trices, granular media) to the graduate students major in the
environmental engineering or to those interested in that
subject. The topics covered in the course will include attach-
ment and transport of colloids and pathogenic micro-
organisms (bacteria, viruses, protozoan (oo)cysts) in geologic
media, attachment and transport of colloids and pathogenic
microorganisms in soil matrices, colloid-enhanced contaminant
transport in soil and geologic environment, and attachment
and removal of contaminants in granular media and sur-
face-charged modified media.

5272.622 Z|dAHefjpalEt  3-3-0
Rural Eco-Hydraulics
WS dor A s 4 we Auazde
WS AT Teb QPRokl Aeiseisd dad olgg o
o) & AR 0E £ A A BA5E 4949, 5
2AP, 52 wds ANA s, AUER Felst Solk

This course will provide the principles regarding rural
eco-hydraulics, which is the linkages between physical hy-
draulics processes and ecological response in rivers, estuaries
and wetlands to the graduate students in rural areas. The top-
ics covered in the course will include Environmental Flow,
Vegetation Resistance, Hydro-geomorphology, Water-quality
Modelling, Habitate Hydraulics, and Eco-corridor Hydraulics.
5272.623

S2UFS0H=EA 3-3-0

Design of building energy in rural area
Y A 2 AFEY YA 7P S8 AR <uA 9
55 AZslsha #ekg Haskeke Aolth old wet Aol
AR A HEE g 7P diEAQ HHeEE V€ duA
A7leq AARAAA 7|1& Jide] otk AAIAYelLA A

(Dept. of Landscape Architecture and Rural System Engineering)

Hlaste] 7|E ouA] Aivee A4 T ZAAola dHAe
wou} FF A2 1% LS ME ouiAY zEL #
3t AR sl BAolth. oyl Felg FaA, FEX
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3‘1 7 ] Oﬂ EHOP‘I] 2vlstaat gl BES(Building  energy
simulation) 228< E3to] Z ) 7zl Z2AES £33
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Recently, the typical approaches to solve the energy prob-
lem are leading to the existing energy-saving technologies as
well as development of more renewable energy technologies.
Generally, the existing energy-saving technologies are more
economical and practical compared to the development of
new renewable energy technologies. In this lecture, methods
and techniques for optimum designs of structures are pre-
sented such as: Agricultura/architectural structures which con-
sider loads of heating and cooling for energy-saving, heat in-
sulation, environment control system, etc. These techniques
will be useful in designing housing and manufacturing facili-
ties especially in rural areas. The students would enhance
their understanding of the simulation approach by designing
a project for each target structure using BES (Building en-
ergy simulation) program.

5272.624 i 3-3-0

ST R

Rural Infra-Construction Materials
Engineering

B e EAY d=Ze Tto] He mRy 712AN|
AREE Al e S8 A B4 Ed AA, A
T et B, dAVlER HAFEE oE 7HA Aged did A
B8 TheAde ARk IEja @4H SHol uE. of
Bl A 2 F8 FAe A=A © 7L ARUEE, A
28 A=Y 2N, ALE Age Ao, A%E AR AFFE
W Gk A L A Pl

This course will provide materials characterization, site in-
vestigation and characterization of the design and con-
struction of rural infra-structures such as roads and founda-
tion systems. And this course focuses on the geotechnical
and environmental aspects of waste materials, with specific
emphasis on the design of rural infra-structures. The topics
include site investigation (with emphasis on in situ testing
and laboratory testing) and assessment, soil improvement
(compaction, remolding, etc.), introduction to waste materials,
definition of recycled materials, testing items and assessment
of recycled materials, and monitoring and management of ru-
ral infra-structures.

5272.701 A|HA|ARIZSEAOILL 1

=

1-0-2
Seminar in Rural System Engineering 1

B e <Xl‘3*li%1%§‘*ﬂ“l‘/} 2> Z#e}t tEo] AYAA
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oz WL BEY F Y HEL VPES 4 Gk

The Rural Engineering Seminar is opened for the graduate
students of rural engineering major. This class in intended to
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enhance the skills and techniques of writing technical re-
search papers in Korean, English or any other foreign
language. The presentation preparation and its lecture skill of
developed technical papers will be discussed and practiced.
Native foreign lecturer will be invited to improve the ability
to write research papers, perform fluent presentation, and dis-
cuss with foreigners on the researches in foreign language,
especially in English. The state—of—the—art of the re-
searches of rural engineering will be discussed, as well.

5272.702 Z|FA[A

EllZ2stojLr 2 1-0-2

Seminar in Rural System Engineering 2

2 e <AARFANY 1> Bkl tie] Ao
AT deAse dos AN AHEA, U9 4%
seAo] RS AZT 5 ol 59 P 6 dres

(Dept. of Landscape Architecture and Rural System Engineering)
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The Rural Engineering Seminar is opened for the graduate
students of rural engineering major. This class in intended to
enhance the skills and techniques of writing technical re-
search papers in Korean, English or any other foreign
language. The presentation preparation and its lecture skill of
developed technical papers will be discussed and practiced.
Native foreign lecturer will be invited to improve the ability
to write research papers, perform fluent presentation, and dis-
cuss with foreigners on the researches in foreign language,
especially in English. The state—of—the—art of the re-
searches of rural engineering will be discussed, as well.
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514.541 22z Y HHH £ 3-3-0
Topics in Career Guidance and

Development

ARAZol| B o]} HAE olsiste] Ale Z=e #gh
Shke AEa 3AE =R EE, wgiRdM IRARE
2utEA Ysta, JrAz #F A2 ol FHTE 9l
= 8g st

The theoretical and practical knowledge of career guidance
provided in this course will help students to make the right
choices, to develop their careers, and to perform effective
career guidance and research in Education.

514.542A  AMAUIHL Z2 I £ 3-3-0

Topics in Program Development for
Vocational Education and Workforce
Development

o] mAEL AN NRelA o] wsAHS AZstaL, W8S
Axste, Alske Al g R delE olsiska, ol i
3 de2s ARG ARl A8 + e vEs Jdst
=2 shd 7 B4o] gk

In this course, students will acquire the basic knowledge
of vocational education and workforce development in rela-
tion to program planning, curriculum development, contents
confirmation, and presentations so that they can apply the
concepts and theories to vocational education and workforce
development

514,525A | ARdelzizurAL 3-3-0

History of Vocational Education and
Workforce Development

o] WAZL PLATHHE olafsti, o]F S-gto] A1
el A=, W, Aol U] B AARAL dTse, ¢
Sk Acleige] Pba wA BS BTstel oz 92
el aelelelle] A were mARE e szt F
2o glc}.

This course aims at enhancing students’ ability to explore
the developmental process of vocational education and work-
force development and to propose a vision of vocational ed-
ucation and workforce development in Korea. Students will
examine research methods in history and use them to study
the history, contents, and philosophy of vocational education
and workforce development systems.

514.528A AtjolEdsEE g ajAL  3-3-0

Studies of Teaching Materials in Vocational
Education & Workforce Development

&gl vt ol wigom mAIEs BAd oled
AAE AT olF A VAN A5 wAlE L

In this course, students will study the teaching materials
development in  vocational education and workforce
development. Topics will cover theories and practices of edu-
cational technology, teaching materials development models,
and theories and practices of teaching materials development.
In addition, students will develop a teaching material which
can be utilized in practice.

S SAAIE 0 (Dept. of Agricultural & Vocational Education)

514.701A | AljolsisjmrlE7 3-3-0

= O

Topics in Evaluation of Vocational
Education and Workforce Development

aEPhel Bk ola|2 wimrom AIlehe] o] s,
Z2ag, 1% S U W AR ol SeL e,

In this course, students will study evaluations in voca-
tional education and workforce development. Based on theo-
ries and practices of educational evaluation, topics will cover
learner evaluation, program evaluation, and institutional eval-
uation in vocational education and workforce development.

514.530A  ARAUZIHLADILE 1 1-0-2

Seminar in Vocational Education and
Workforce Development 1

o] WwAEL T IHEL Y EE AFoE T AT
A3t 9 3] =S IHEeslal FoAET ol tidt EES F9
of duzg 9 wuel ERe] # HAAAQ TS vt
tiEo] gk S| AR W} A5S =Rt

In this course, students will present the results of in-
dividual or group research, propose theses, discuss the pre-
sentations, and enhance their practical competence in essay
writing, presentations, and discussions in the area of voca-
tional education and workforce development. In addition,
they will be encouraged to communicate information with
one another during researches.

514.532A 5HEEEY 3-3-0

Topics in Agricultural Education

FHu3te] gabd ddaby, A9, A2 F% EAA,
el 5 FPusst At 2X A7t oo w4
BEAAEAL WEFS FYY F YT o,

The course provides an introduction to Agricultural Educa-
tion as it relates to the developmental process in history,
field of research, recent issues, and problems and prospects
for the future. The course will assist students to confirm a
view of Education as agricultural educators.

514.612 AelHEER SR 3-3-0

Cooperative Education

HEYFY AolE S oldfstn, T - o AAPFY Ael2
FAROZ sfofstel, APFAS T2aFL Aeta, st
3, sk AAAY 4TS FYT F gee BE, A
guEAlsh Auere RS, B A7 AT 5 e A
)

In this course, students will study various theories on
Cooperative Occupational Education and national and interna-
tional cases, plan cooperative programs, and implement and
evaluate COE. In addition, they will develop their ability to
identify problems and directions in COE and to conduct re-
lated research.

514.543 &2 =et Ji 3-3-0

Agricultural Extention Education and
Rural Development

SAHATE ‘ST LAY ASARFE EASC o 7= 16F2 TAME. (The first number means ‘credits’; the second number
means ‘lecture hours” per week: and the final number means “laboratory hours” per week. 15 weeks make one semester.)
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The theoretical and practical knowledge of Agricultural
Extension Education acquired in this course will help stu-
dents to more effectively meet the various extension educa-
tional demands in rural community development settings, to
compare and improve their own competence in the writing,
speaking, and listening processes, and to understand various
concepts and models. Topics will cover the communication
of innovation, adopter and change agents, and persuasive
communication.

514.630 7|9u8E 3-3-0

Business and Industry Education

Qs $Ee] A7 ENSH olfre] $HL ujgo g Best
Practice 3o 3 wlx|u}7)& AAstaL, = @A elA e 714
a5 ARG o7 FHS Fot JYdusdEiEs 9% ds
g AdeEs A3 9 VeSS dAHeR 28T F e F
F40l etuz} Al vjokely] 93 THEolc).

On the basis of the analysis of trends and issues in
Corporate Education, students will study the best practices,
HRD systems, and needs analysis in industries, enhance their
ability to cope with and practice actual problems as HRD
professionals, and develop broad perspectives and thinking
skills.

514.631A ELAYUEE 3-3-0

Vocational Education for Special Needs
Population

ZAofQlell gt Z1Esdel diste] Shgstar ol 3 UAA
S EdR Afugore wdageids AT Adus3g9
At godel Beto] AR ARFAoR sHrste] Aolelel
AYmES & 5 g SUS WG] Sl HBol,

In this course, students will learn the concepts of the dis-
abled, how to convert the view of disabilities, review prac-
tical cases of developing and managing curriculums in
Vocational Education about disabilities, and to develop a
comprehensive ability to educate disabilities in vocational
fields.

514.632 2ljAlzjgt  3-3-0
Vocational Psychology

Aefalsle] sty Zwe olsisla, olst
#aa, ol2 A7 Aol A§F 5 Ut 5
Bolt}.

In this course, students will study the psychological as-
pects of vocational behavior, various related theories, and
practical applications to the vocational field.

[13
s}

7

g
7]

=

7 9]

ﬂJlO (e
[ i

r o

514.633 ALY LEE 3-3-0

International Vocational Education

AA ZATe] YKo GHEAT AAS olshata A2 o]
# 0 FY GUAA, BAPF Y olSo] Feltet] FE AR

S SAAIE 0 (Dept. of Agricultural & Vocational Education)

Aol #ste] 737t AH ZAbste] R ERS Foto] IA|
Afagol A AAAR olsist ATsHE vy AF =
olet.

In this course, students will study the general character-
istics and systems of International Vocational Education, the
latest international issues, trends, problems, visions, and sug-
gestions for Korea and develop systematic knowledge of and
ability to conduct research on International Vocational
Education through presentations and discussions.

514.635A HYAAX|EEZL 3-3-0

L7===0

Topics in Advanced Adolescent Guidance

of WHES Fl SpASL Fade oled xw, Had ¥
s, ] Badga, ZadAee] ogsh Al Al thalo]
sipalaL, Al H2UAE SRS RS Bael B3 A4S &
Sahof, A 2 AT wETIRIN AAL ArdAEE @
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In this course, students will study theoretical views on
youths, youth culture, national and international youth poli-
cies, related theories, and actual cases of youth guidance. In
addition, they will visit youth guidance institutions. The
course will help students to acquire practical knowledge of
the field and enhance their ability to provide systematic
guidance in formal and informal institutions.

514.636A | ArIeIziHralLt 2 1-0-2

Seminar in Vocational Education &
Workforce Development 2

o] WAHESL T YEL I e AFoR FIHY AT
Ay g 3] = 2Rsta, Foalsst old WY EEs F
sto] Yazha] B wgel ER A3 AAAQ 5L wideitt
tzol tistel A 7tel Anmdld 1B wua,

In this course, students will present the results of in-
dividual or group research, propose theses, discuss the pre-
sentations, and enhance their practical competence in essay
writing, presentations, and discussions in the area of voca-
tional education and workforce development. In addition,
they will be encouraged to communicate information with
one another during researches.

514,640 Aot - 71482 3-3-0
Practical Arts and Technology Education

0% AagorAe] 2 - FEstm A% - 71T 7
Eug3Al H2E ¢ olEF AA st <5t

In this course, students will study the theories and practice
of practical arts courses (Technology and Home Economics)
in terms of general Vocational Education through a sub-
ject-matter educational approach.

514.641A  “3olag5% 3-3-0

Topics in Adult Education

=~

Rolmge] g £57, Aass 93 9, asH4el )
T, Adus Y, 7P S8 ol =
& #Eolt}.

In this course, students will study theoretical and practical
knowledge in Adult Education as it relates to concepts, prin-

=)
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ciples, curriculum development, teaching methods and
evaluation.
514.642 IFAHIEE 3-3-0

Postsecondary Vocational Education

2047) BEAYEEe] FFL WA B4 wssh A 57
Age nFtw, @] nSHdwerlHozse] ARt W
guAz o, wadg, 8% 2 FARL olsn, Ard}
W5 A, £9 2 AN Bt FARA, WA B ofshal
of S Ugtleel Ardst wAEe 498 ¢ dEs @
st

In this course, students will examine the highly change-
able circumstances of Vocational Education and employment-
unemployment expectations. In addition, they will study the
purpose, role, history, curriculum, present condition, and
problems of community colleges and establish plans for
improvement.

S14.643A | AlIQIRIHIYAAT 3-3-0

Studies in Vocational Education and
Workforce Development Policy

o] 5L FYste IS MY BA o2 HAE ¥
Sl doh. Fo Wd2 AGAENE FA e AL oA A,
AN, AAEA, ALY, A 2UEy, ey 2 9L
34 A ol

In this course, students will learn theories and practices of
the policy for wvocational education and workforce
development. Major topics include policy history, agenda for-
mulation, policy development, policy decision, policy mon-
itoring, policy analysis and assessment, and policy cases for
vocational education and workforce development.
514.702A AbAQIZhEE A 3-3-0

H L

Qualitative Research Methods for Vocational
Education and Workforce Development

o] L shfe] e EofeA AHidHENESS Hel=T
Heel g 24 a7 PHES et Fo U8 24
AT FA A, A e, 2 A, A7 A, d7AEA
A4, A7 79, A7E3% Hau Fo] 3Ert

This course will deal with qualitative research methods
which are relevant and valid to inquire any research problem
related to the vocational education and workforce develop-
ment as a discipline. The major contents include selecting a
topic, formulating a research problem, designing a research,
writing a proposal, conducting a research, and reporting the
results.

514.703 228Nt 2 A 3-3-0
Job Analysis and Qualification System

Aas w3 gl 2] sde] Fag AHREA
dejot A}, HxEAH, HluEed, DACUMY 55 THo%
o|gF HAIE thFo] Aus ZRIY N HETtelA e
TEs ket

In this course, students will develop abilities required for
program development in Vocational Education in relation to
the principles and process of occupational analysis, new anal-

S SAAIE 0 (Dept. of Agricultural & Vocational Education)

ysis, verification methods, and DACUM methods required for
the development of curricula and programs in Vocational
Education.

514704  QA7HS7eh ARJQIHAY 3-3-0
Human Motivation in Vocational
Education and Workforce Development

o Ee SMISE ol ARIALNY BN AHE7|
M Fode nFeta, 57l L WY 2w o2
S5l goem AdelhTe] Eye Foleg skt o F
| 27| g},

The purpose of this course is for students to enhance the
effectiveness of the workforce development through inquiring
into the concepts and the importance of human motivation,
studying the way of developing human motivation, and ex-
ploring relevant theories.

514.705A Atdgizdslst 2|41 o|f  3-3-0

Trends and Issues in Vocational Education
and Workforce Development

o] WAEL Al B Az ol ), FAl W2,

o 1% 5L F SIS sl ARIANY B 3
A e oled W AFHow ofsld & gEs f © Fd
=o] gct.

The purpose of this course is for students to understand
contemporary theoretical and practical issues in the field of
vocational education and workforce development through
studying new theories, exploring major themes, and identify-
ing research trends.

514.646A AtojoladsyuisHy o) Agtd L 3-3-0

St udies in Administration and Supervision of
Vocational Education and Workforce Development

o] mIAEFME ARIIEITlA Y T4, 718, FAHxA,
W8 4, SHARA, AA, A, AERA, g Sl Wl
g o3 E uiEoR stof, AT At i, gt
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In this course, students will study the theories and practice
of the administration and supervision of vocational education
& workforce development on the basis of their understanding
of leadership, planning, administrative organization, contents,
performance rating, financial affairs, institutions, and admin-
istration of vocational education and workforce development.
They will investigate the concepts, progress, types, contents,
methods, duties of superintendents, and problems and im-
provements in the administration and supervision of voca-
tional education and workforce development.

514.647 MUY 3-3-0
Consulting in Human Resource Development

Adago] B AZHQA AAS ko shof, AdusHd
EAEY Hsl T3 AHEel g ol FAA A, dus
4 dAAES 275 BAMsta, ol EdE EAIE 23 7t
+ JAADNLALHE A Fadt 58S vt

On the basis of their knowledge of HRD, students will
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study and analyze the issues and problems related to HRD,
enhance their ability as consultants in analyzing the needs of
those involved in Vocational Education, and solve problems.

514.648 QIAzI7HIAT  3-3-0
Studies in Human Resource Development

QALY g ToAds nFska, I7hE FEAR
E Ztg ARRdAe] ol2e AR st {3l i
ool 1 A H EAIAS dotetol, AAH B IMS A}
ol SHolA Y w&H fijhs uFs Hes gt

In this course, students will learn the fundamental con-
cepts and importance of Human Resource Development, vari-
ous HRD types, and actual conditions and problems from
group to national levels. In addition, they will establish edu-
cational plans for improvement in terms of HRD.

B14649A | AtjolziHLA7HHE 3-3-0

Research Methodology in Vocational
Education and Workforce Development

o] mHEL SASo] FPTPe Al AL o5t
£ o 250 APYHEL FPHOE thre] Fuje] Aoy
A Ao Sa 2 F S 72, et Agiele)
ol B IR, AYER, AN TeAE, Pl 52
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This course covers research methodologies in vocational
education and workforce development. It will help students
to acquire knowledges and skills in reviewing, understanding,
planning, conducting, and managing theses, dissertations,
journals, policy researches, and evaluation research projects.

514.650 AMARHe §HT 3-3-0

Studies in Vocational & Adult Educator
Education
o] H&EL I - 9 4hg] YW Ko H3 o|2F A 4 F
T ool vt Aay wse #Agt AAHQ] ATEES
712+ d 54E& £
This course covers the theoretical and practical knowledge
of and trends in Vocational and Adult Educator Education. It
will help students to conduct systematic research on
Vocational and Adult Educator Education in Korea.

514.665  ARIZ4BHE0IE 3-3-0

Theories of Teaching & Learning in
Vocational Education

o FEe Y WA olZel it FHolL AFA o
38 =R, oF Edz A¢A wEshu, AFdsE, s, 7]
Al FelM o] H8sext A7 WYty 913 F=oltt

In this course, students will acquire the basic knowledge
of teaching and learning theories in relation to Vocational
Education. The course will help them to apply that knowl-
edge to and conduct research at vocational high schools, col-

o
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leges, universities, and enterprises.

BIA666A | AlIQIZHLEAE 3-3-0

Statistics in Vocational Education and
Workforce Development

o] wIEAME AL AdE A7tA FelA
ol A=E9 9nlE detetr] el HFTEF, WatE, EE
g AN o FANHES ollsla, o] #Y A7 28%
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In this course, students will be provided with the basic
techniques and research methods used in the collection, or-
ganization, and analysis of research data on vocational edu-
cation and workforce development. In addition, they will ex-
plore statistical packages for analyzing research data.

514682 ArIUMLRRIE 3-3-0

Performance Management in Vocational
Education and Workforce Development

£ A5 0 g, BE g, 23 s olo] AHEA
we] Adarw Aol 54U A% B oled wde v
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Mgt

This course focuses on performance management, the 4th
components of vocational education and workforce develop-
ment following individual development, career development,
and organizational development. Especially, the course helps
students understand job design which is one of the two crit-
ical component of performance management (job analysis and
job design). The course discusses how performance manage-
ment contributes to vocational education and workforce de-
velopment through out human performance system and per-
formance improvement model as well as what are the five
types of employee reviews for improving performance
management.

Ay 32 0

514,803 chetpiegRT 3-3-0

Reading and Research

o] 4= Hxe A7E AYsta FHshs THS HlYdse

Ao S ArnFo| Aol AHHus Eokdd 7RIS
543 A7 ZAE AAst d7AES st A AT
Salel 2,
In this course, students will develop their ability to plan
and carry out research projects. The course will provide
them with an opportunity to identify important research prob-
lems and to conduct research under supervisor’s directions.
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F37=(Core Courses)
5321.5001 7|2 7| AR LS 2B 3-3-0
Host-Parasite Molecular Genetics

AEe WE dodle HAAS i EARHNY 54 4
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This class is an introduction to molecular genetics on vi-
ral, bacterial and fungal plant pathogens. We will study the
molecular aspects of pathogenicity determinants in plant pa-
thogens. Molecular mechanisms of the host’s defense and re-
sistance to diseases and pathogen attacks will also be ex-
amined.

5321.5003  5UUHEAEY 330

Topics in Environmental Biology in
Agriculture
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The course provides students with background as well as
current knowledge on agricultural and environmental micro-
biology. Emphasis will be on problems related to environ-
mental pollution as well as pollution from agricultural acti-
vities. Also examined will be the common principles of mi-
crobial functions in agriculture.

5321.6001 MEset 3-3-0

Biopesticide Science
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Currently, the human population and the food supply are
barely in balance in the world. This balance has been ach-
ieved by a massive input in arable land development, agri-
cultural technology innovations, variety breeding, and the de-
velopment of synthetic organic pesticides. However, the wide-
spread use of synthetic pesticides has brought several un-
desirable side effects such as toxicity to humans and animals,
development of pesticide resistance, destruction of beneficial
natural enemies, environmental contamination, and ecosystem
deterioration due to their residues. One of the strategies to
overcome such a trend would be the development of envi-
ronment-friendly biopesticides. In this course, students will
therefore discuss the advantages and disadvantages of in-

gich 3 87| 16F2 FME. (The first number means “credits’; the second number
number means ‘laboratory hours” per week. 15 weeks make one semester.)
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means “lecture hours” per week: and the final n
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dividual biopesticides (microorganisms, nematodes, insect nat-
ural enemies, natural bioactive compounds from organisms,
and communication chemicals) and future prospects of their
development.

5321.6002 @ AMEBHEF} 3-3-0
Topics in Biochemistry

Asteliole] Ha A7
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This course will consist of lecutures on current research
topics in agricultural biochemistry presented by distinguished
invited speakers and staff members.
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5321.6003 AlBAYEZEET 3-3-0

Topics in Food Biotechnology and
Bioengineering
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The course is designed to be a challenge to all students
working in the food biotechnology field. The goals of the
course are to familiarize you with the foundations of food
biotechnology, particularly, its fundamental concepts at mo-
lecular level. You will be encouraged through out this course
to develop the ability to think like an independent scientist,
and especially to enable yourself to analyze and design ex-
periments on your own.
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5321.6004 AlEOtMM  3-3-0
Food Safety
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In this course, the molecular ba51s of foodborne bacterial
pathogenesis and mechanisms of toxin actions of foodborne
toxicants (microbial toxins, food additives, heavy metals, her-
bicide, and insecticide) will be discussed. Detection and
identification methods for foodborne pathogens and toxicants
will be covered also. The course will provide information on
procedures to control biological and chemical hazards and to
assure the safety of foods.

53216410 | T33t AlE ABUS §F 3-3-0

Topics in Genetics
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In this course, the interactions between insects and plants
will be examined and analyzed from the ecological, physio-
logical and biochemical points of view. The course will cov-
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er the general aspects of insect-plant mutualism and para-
sitism, and discuss in depth on the plant’s defense mecha-
nisms and herbivore’s counter defense strategies. In addition,
students will study the relationships between disease vector
insects and pathological microorganisms.

5321.7006 SEGHMTFEHL 3-3-0
Topics in Animal Genetics
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This course provides the theoretical and experimental deep
parts of animal genetics including Mendelian gene trans-
mission, correlation analysis, chromosome genetics, genetic
materials, transcription, replication, translation, gene expre-
ssion, and control. The course will also cover immunogene-
tics, functional genetics, and transgenesis for animal applica-
tions and will provide how to get massive genetic in-
formation because genetic phenomenon and expression in an-
imals are deeply correlated with productivity.

5321.7003  sAYYIUEFRAUA 1 1-0-2

Colloquium in Agricultural Biotechnology 1

SAYFIARF A ATHAS
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This course will consist of lecutures on current research
topics in agricultural biotechnology presented by distinguish-
ed invited speakers and staff members.
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5321.7004  SAYYIUERAA 2 1-0-2

Colloquium in Agricultural Biotechnology 2
ATk HZT ATHAE
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This course will consist of lecutures on current research

topics in agricultural biotechnology presented by distinguish-
ed invited speakers and staff members.

TERARTHAT
(Animal Science and Biotechnology Major)

5321.5101
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Topics in Unit Processes of Muscle Foods
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Recent topics from the Muscle Food Science area are se-
lected and examined in relation to industry and current re-
search trends. Graduate students will then obtain the neces-
sary, current information on these topics through literature
surveys as well as presentation and discussions.
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53215102 EESL{E2H[EHEZ 3-2-2

Topics in Animal Endocrinology
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This course provides the concepts, systems and method-
ologies of endocrinology. It will also introduce hormones of
every endocrine organ and cover the application of endo-
crinology in the field of animal biotechnology.

53215103 | SEHAREY 3-3-0

Topics in Physiology of Reproduction in
Animal
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This course provides an in-depth examination of concepts
from every field in animal reproductive physiology. It also
introduces current research trends and applications in animal
biotechnology.

53215104 @ S-EAM|THiUSHEZ; 3-3-0

Topics in Animal Cell Culture

B o SRAL wgke] delsl wiesast wAME, o)
I AEe] Hahd 2 AEael Ate] tidk Boh Ag 9= o
PG ZOL ok gel A Wplel FAARA AT
3 AEE BAES heka vhATo R 339 w9l 54
PHe 7ot

In this course, emphasis will be given to the general prin-
ciples of animal cell culture, culture condition, selection of
the culture’s medium, and the advanced technique of culture
methodology and cell line development. The lecture and lab-
oratory courses will include specialized techniques such as
gene transfer, measurement of viability and cytotoxicity, three-
dimensional culture systems, and culture of specific cell types.
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5321.5105 EgHoksIEt 3-3-0
Nutritional Biochemistry of Animals
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This course builds upon the student’s understanding of an-
imal nutrition obtained from previous undergraduate courses.
It provides, in more detail, the biochemical and physiological
mechanisms of digestion as well as the absorption of various
nutrients in the animal body Additionally, secretion of gas-
trointestinal hormones and digestive enzymes, which are es-
sential for digestion and absorption of nutrients, will be
discussed.

5321.5107 SESESEY 3-3-0
Topics in Animal Breeding

o TBo FEEFRok] H3e] WA, FEIF] WA
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This course is on animal breeding. Some of the topics
that are covered include recent developments in animal
breeding, aspects of the seedstock industry, partition of phe-
notypic value and variance, multiple measurements, resem-
blance between relatives, estimation of genetic parameters
and breeding value by BLUP, as well as selection response
and its prediction. The course will also examine mating sys-
tems for animal breeding, including the objectives and meth-
ods for different species of farm animals such as swine, cat-
tle and even laboratory animals.
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5321.5108  EEMEZASHEE 3-3-0

Animal Cell Signaling
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Cell signaling has become a vital and integral part of
modern biology, and has an innate complexity. It controls
the inner working of organism, allowing them to respond,
adopt and survive. However, the basic workings of cell sig-
naling events are not vastly diverse across different organ-
ism, but rather the regulatory needs of organism’ cells are
similar. Principles and mechanisms can be seen to be re-
peated across the kingdoms of species. With similar mecha-
nism chemistry being used by a wide variety of organisms
tissue, and cell, it is of no surprise the techniques used for
their study are also similar. Cell signaling is not only im-
portant for the understanding of the functioning of a normal
cell, but is vital importance to understand the growth and
activity of an aberrant cell, or that of a cell that is combat-
ing adverse condition. For example, the discovery of onco-
genes, genes which cause the uncontrolled growth of cells
which may lead to cancerous growths, was heralded as a
major breakthrough in the understanding of cancer. The cur-
rent lecture will be dealing with the basic principles in cell
signaling via various molecules including receptors/ ligands,
intracellular transduction molecules and responses produced
by these signaling. Lectures will be given in English.

5321.5109

Topics in Animal Bioinformatics
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The lecture introduces recent topic in animal bioin-
formatics. The major area of this topic includes sequence anal-
ysis, genome annotation, computational evolutionary biology,
measuring biodiversity, analysis of gene expression, analysis
of regulation, analysis of protein expression, analysis of mu-
taions in cancer or stem cells, comparative genomics and
modeling biological systems etc. Animals included in this
lecture are domesticated animals and pet such as chicken,
cow, pig and dog, and experimental animals such as mouse,
rat and hamster, and in order for comparative study, human,
wild animal, fish and mirobes and plant will be included.
After taking this lecture, students should be able to under-
stand the general goal and applied fields of this area. This
lecture will be open to all who wish to attend regardless of
his/her major.
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5321.5110 SEAPETY 3-3-0
Topics in Animal Industry
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Topics in Animal Industry is a class lectured by actual
CEOs in animal industry and covers topics on the current
status and developing plans of animal industry. Also, active
discussion of developing strategic plans for the application of
novel technology to animal industry will be offered.

53216102 | 52uTraAE 3-3-0
Animal Population Genetics

FRARGAS S FRURe] 484 54, Hardy-Weinberg
B, A, Eddo] g ofFo] o3 fAApIze] wWs}, Al
SRzt HY, olFHTA FF AE, sEHTe] dFd
oS4 WY B, fEAT 2], SR oo F,
SAAS, FEATOMe T, A5 44 AFe sla
A5 f24%t Qzle] 54 ol vhake] olaic.

The topics covered in this course will include the genetic
constitution of populations, the Hardy-Weinberg equilibrium,
change of gene frequency by selection, mutation and migra-
tion, balance between selection and mutation, selection favor-
ing heterozygotes, polymorphism in animal populations, var-
iance of gene frequency, effective population size, random
drifts in animal population, inbreeding coefficients, inbreeding
in animal populations, application of population genetics, and
principles of the genetic improvement of farm animals.

- 444 -



[H&t2l (Graduate School)

5321.6103  HhxO|AHZAHEfSH 3-3-0
Rumen Microbial Ecology
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The microbes in the ruminant’s forestomach and those in
the hindgut of other animals provide means by which herbiv-
orous animals can digest and obtain nutrients for the pro-
duction of animal products from vegetation. This course will
cover the following topics: the types and characteristics of
rumen anaerobic bacteria, protozoa, and fungi; the digestion
mechanism of plant components by rumen microbes; mi-
crobe-microbe interactions; fermentation manipulation techni-
ques; the genetics of rumen microbes; gene characterization
and utilization; and metabolic disorders by rumen microbes.
All these topics will provide information necessary for a
good understanding of the roles of rumen microbes in animal
production.

53216104  u|gAfz[st 3-2-2

Physiology of Lactation
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In this course, students will be introduced to the definition
and importance of lactation, with an emphasis on the physio-
logical phenomena. Topics will cover the physiochemical
properties of milk components, nutritional importance, struc-
tures of mammary glands, epithelial cells, and the action
modes of endocrine and nerve systems before, during, and
after lactation periods.

5321.6105  AtE7M2SHEZF 3-3-0

Topics in Feed Processing
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This course provides advanced information on the in-
gredients and mixed feed of animals to students who have
already studied the mechanism of digestion and absorption of
nutrients in animal bodies as well as basic information about
animal feed. To apply their knowledge to the feed industry,
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students will devise practical formulations of feed, consider-
ing various factors that may affect the quality of animal
feed. In addition, they will study recent topics in the feed
industry such as GMOs, organic feed, and functional nu-
trients for the production of functional products from
animals.

5321.6106  “AM|z-3qF 3-2-2

Biotechnical Manipulation of Embryos
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This course provides information on embryology and the
in vitro manipulation of gametes and embryos. Through the
course, students will acquire essential knowledge of embryol-
ogy and developmental biology. In addition, innovative tech-
nologies in applied embryology and gamete biotechnology
will be introduced. In the first part of the course, students
will acquire knowledge of gametogenesis, embryogenesis, or-
ganogenesis, and gamete biotechnology. In the latter part,
students will be involved in intensive seminars, which will
focus on the acquisition of knowledge of the latest trends in
developmental biology.

5321.6107 H|RHATIEE 3-3-0
Topics in Comparative Immunology
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The living animal body contains all the components neces-
sary to sustain life such as warm, moist, and rich in many
different nutritions. As a result, animal tissue are extremely
attractive to microorganisms that seek to invade the body
and exploit these resources for themselves. The pivotal rea-
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sons to being live is that living organisms such as human
can resist these invasion. This resistance is due to multiple
interlinked defense mechanisms. which is what we are study-
ing in this course, immune system. The immune system is a
remarkable defense mechanism, found in its most advanced
from in higher vertebrates. Our understanding of the structure
and function of the molecular components of immunity has
expanded greatly. It provides the means to make rapid, high-
ly specific, and often very protective responses against the
myriad potentially pathogenic microorganisms that inhabit the
world in which we live. The current course has its goal the
authoritative presentation of the basic elements of the im-
mune system; of the means through which the mechanism of
immunity act in a wide range of clinical conditions, includ-
ing recovery from infectious diseases, rejection of tumors,
transplantation of tissue and organs, autoimmune and other
immunopathologic conditions, and allergy; and how the
mechanisms of immunity can be martialed by vaccination to
provide protection against microbial pathogens. Also, the cur-
rent lecture will be dealing with the interaction of immune
cells including cross-talk among immune cells and its signal-
ing mechanism together with interactions and functionality of
cellular immune system.

5321.7102 Z2ERaH3st 3-3-0
Avian Genetic Engineering
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In this course, students will examine topics on basic phys-
iology, genetics, and genetic engineering in birds, particularly
in poultry. Physiological topics will cover early embryo-
genesis, hatching, sex differentiation, primordial germ cells,
and mechanisms of egg-laying, oviduct formation, and egg
generation. Genetic topics will cover gene expression and con-
trol, genetic manipulation, avian genome project, transgenic
birds, genetic engineering for growth control, and disease re-
sistance in poultry.
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53217108 ZAMUHEY 3-3-0

Topics in Bioenvironmental and
Structural System for Livestock
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In this advanced course, students will study animal facili-
ties and environment. They will be assumed to be familiar
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with the basic concepts of this field. The course will provide
students with an understanding of bioengineering principles
and their applications to operational systems for animals. It
will begin with the fundamentals of biology, chemistry, and
physics. Topics will cover the impact of the environment on
animal production and behavior, analysis of thermal and aer-
ial environments of animals, operational systems involving
natural and mechanical ventilation, odor control in relation to
ventilation systems, feeding, lighting, and manure storage.
Environmental control for experimental animal chambers for
rats, mice, and others will also be discussed.

5321.7104 | ZAMEEUE 330

Quality of Livestock Products
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In this course, students will study the physicochemical
properties of dairy products and how to measure them for
every quality attribute. In addition, quality will be understood
more in depth and scientifically through a survey of the lit-
erature and discussions on how to produce animal products
of the quality demanded by producers and consumers.

5321.7105 ZAREMO[LE 1 1-0-2
Seminar in Animal Science 1
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In this course, one specific topic in animal biotechnology

will be selected. Invited experts and researchers will in-

troduce students to the latest research trends in the chosen

field.

5321.7106 ZAREMO[LE 2 1-0-2
Seminar in Animal Science 2
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In this course, one specific topic in animal biotechnology

will be selected. Invited experts and researchers will in-

troduce students to the latest research trends in the chosen

field.

5321.7107 AA|M|ZEE 3-3-0

Gamete Biology
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<Gamete Biotechnology> is an applied science based on
basic anatomy, embryology and developmental biology for
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the production of clones and transgenic animals. Students
majoring in animal science and biotechnology will be pro-
vided with information on organogenesis and system develop-
ment of the body during fetal development, which is im-
portant for acquiring fundamental knowledge of animal bio-
technology. Through this course, students will acquire knowl-
edge of tissue and organ development during the fetal period
such as the formation of germinal layer, neural tube, CVS,
internal organs stemming from the yolk sac, and the urogen-
ital system.

5321.7108  H|EfolztE-2lodokst 3-3-0
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Vitamin and Mineral Nutrition
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This course deals with the characteristics of individual vi-
tamins and the interelation between vitamins and other
nutrients. Recent research topics on vitamins will be pro-
vided to help the students’ understanding. Because animals
are genetically improved to lean genotypes today, it is neces-
sary to reevaluate the requirments of vitamins, which were
established 50 years ago. Students therefore will have a
chance to consider problems in current vitamin requirements,
how we can reestablish or devise experimental designs of vi-
tamins for animals. In addition, organic minerals rather than
inorganic forms have become a hot issue in the feed
industry. In view of such a situation, the characteristics of
minerals per source and the practical utilization of organic
minerals in animal feed will be discussed.

o

53217109 | SEATSHEY 3-3-0

450

Topics in Animal Materials Engineering
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This course will deal with the interaction betweenanimal
materials and living organisms. While animal materials are
used for medicine, biology, biotechnology, and nanotechnology,
biomaterials are related to living organisms. It will also cov-
er the effect of animal materials on living tissues and the
design of materials for biocompatible artificial organs.

5321.7110  EEMEZRMEZ 3-3-0

Topics in Animal Cytogenetics
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This course will provide students with knowledge of re-
search methods of animal cytogenetics, animal chromosome
analysis, mechanisms of chromosome abberations, and effects
of chromosome abnormalities on animal productive traits. It
will also cover genomics and biotechnology related to chro-
mosome studies including the practice of chromosome kar-
yotyping in animal species.

5321.7111 Hjo}&7|MZEtEZ 3-3-0

Topics in Embryonic Stem Cells
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Embryonic stem cells is a very powerful tool to inves-
tigate the nature of differentiation, gene function and to gen-
erate transgenic animals. In this course, the history and basic
concept of embryonic stem cells in animals will be covered.
Also, the course will decribe the establishment and character-
ization of embryonic stem cells especially in domestic
animals. Differentiation mechanisms and further applications
in agriculture and in medicine will be deeply discussed.
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Animal vaccinology
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A vaccine is a biological preparation that improves im-
munity to a particular disease. For this reason, it is essential
to pre-acquire the knowledge of immunology. During the last
many years, our understanding of the structure and function
of the molecular components of immunity has expanded
greatly. The current lecture will be dealing with the inter-
action of immune cells including cross-talk and their signal-
ing mechanisms together with interactions and functionality
of cellular immune system. Furthermore, the lecture will out-
lines the critical steps, and analytical tools and techniques,
needed to take a vaccine from discovery through a success-
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ful clinical trial. Contributions from leading experts in the
critical areas of vaccine expression, purification, formulation,
pre-clinical testing and regulatory submissions make this
book an authoritative collection of issues, challenges and sol-
utions for progressing a biologic drug formulation from its
early stage of discovery into its final clinical testing. At this
end, we will select recent publications that show a number
of ways to improve vaccination through enhancing host im-
mune system. In principle, students must have taken the pre-
requisite course, immunology and/or advanced immunology.

5321.7113  HI2FEFLA2|TEE 3-3-0

Topics in Ruminant Nutrition and Physiology
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Ruminants can utilize grasses, hay, and other-cellulose rich
foods, by rumen microbes, which are ingestible by
mono-gastric animals. Ruminants provide high-quality pro-
teins (35 — 40% red meat and 100% of milk). Nowadays,
ruminants are becoming more important because of
world-wide shortage/demand of food due to increase in
world population, reduction in food production by climate
change, and increase in biofuel production. This course pro-

s SMHEZSE (Dept. of Agricultural Biotechnology)

vides recent topics in carbohydrate, lipid, and protein nu-
trition and physiology in ruminants. Graduate students will
be able to have opportunity for deep understanding of recent
topics in ruminant nutrition and physiology. Students can ap-
ply acquired knowledge to identify methods for increase in
production/quality of meat and milk and decrease in environ-
mental waste/methane production in ruminants.

M1718.000100  :AIZE7} 3-3-0

Topics in Egg Product Science
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The aim of this course is to understand whole picture of
avian eggs and their products. This course will cover the
quality, physicochemical characteristics, nutritive value, pres-
ervation, safety and distribution of fresh eggs. Also, the prin-
ciple of processing procedures, processed products, and
non-food use of eggs will be introduced. Recent information
on the development of separation methods for bioactive com-
ponents, the evaluation of biological functions, and the appli-
cations of value-added products originated from egg will be
lectured and discussed. Students will investigate recent re-
search trend for fresh and processed eggs and develop an
ability to apply for various fields.
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S8 EE
(Applied Life Chemistry Major)

5321.5202 L2888 3-3-0

Structural Biology
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Proteins play key roles in regulating the functions of
many important cellular events. In this class, students attempt
to understand these biological functions by discussing the re-
lationship of the three-dimensional structure and functions.
Selected topics are building blocks (amino acids & DNA),
DNA-binding, motifs of protein structure, proteins in signal
transduction and the immune system, and, finally, bioin-
formatics.

5321.5204 Lopzkay|at2  3-3-0

Mode of Action of Pesticides
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Pesticides are bioregulators that control various organisms,
such as insects, microorganisms and weed. They cankill, re-
tard or sometimes even enhance the living activity of organisms.
This course deals with the comprehensive understanding of
the action mechanism of pesticides, including insecticide,
fungicide, herbicide, growth regulator, and biocide, to provide
knowledge necessary for the future development of low-toxic,
environmentally friendly pesticides.

5321.5205  GHEHz ol § A5lEE 3-3-0
Protein and Enzyme Chemistry
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This course deals with the principles of protein isolation,
modification, folding, and the nature of enzymatic analysis.
Specific topics include proteomics. This class has a pre-
requisite of one year of Biochemistry or permission from the
course instructor.
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Metabolic Engineering
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The course will examine the manipulations of metabolic
pathways to enhance or block accumulation of a metabolite
through genetic and physiological modification of an organism.

5321.5207 AlBAHEstEE  3-3-0
Plant Ecological Chemistry
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This course studies the interactions between more highly
developed plants with other plants, microbes, and insects.
Emphasis will be placed on the chemical, biochemical, and
molecular biological aspects of such interactions.
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Topics in Plant Nutrition
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This course will cover the following concepts at an ad-
vanced level through the professor’s lectures and students’
presentations and discussions of selected papers, with an em-
phasis on plant physiology and biochemistry:
- The uptake, movements, and metabolism of plant nu-
trients
- The uptake and movements of water in higher plants
- Plant-microbe interactions in terms of plant nutrition in-
cluding photosynthesis as a strategy to uptake solar en-
ergy and to fix CO2 in higher plants
- Plant respiration
- The roles, biochemistry, and modes of action of phyto-
hormones
- Photomorphogenesis and photoperiodism
- Environmental stress and plant physiology
- Plant nutrition and biotechnology

5321.6202 438t 3-3-0
Genetic Engineering
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At the beginning of this course, students will be presented
with the principles and applications of molecular biotechnology
on the basis of the transfer of specific units of genetic in-
formation from one organism to another. The course will in-
troduce and explain what molecular biotechnology is, how re-
search in the field is conducted, and how this technology
may realistically impact on our lives in the future. It will al-
so emphasize how recombinant DNA technology can be used
to create various useful products by illustrating the basic con-
cepts of experimental results and methodological strategies.
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5321.6203  SHH Y MEHET 3-3-0

Genomics and Bioinformatics
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This course will cover the structural and functional ge-
nomics of various organisms including human beings, plants,
and microbes. In addition, bioinformatic principles and tools
will be introduced.

5321.6204 MHESISE 3-3-0

Natural Products Chemistry
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In this course, various topics in natural products chemistry
such as the definition and role of chemical ecology, biosyn-
thesis, classification, techniques in biosynthetic studies, and
structural analysis will be presented.

5321.6205 EYEalgr 3-3-0

Soil Physics
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In this course, students will: study the physical properties
of soil; quantify the physical state of the soil water system
in terms of density, porosity, water content, and water poten-
tial; discuss the dynamic processes of heat, water, and gas
flow in soil, and use appropriate models for the description
of these processes; and apply the science of soil physics to
the solution of contemporary problems in water conservation,
water management, prevention of soil and ground water con-
tamination, remediation of contaminated soils and the man-
agement of plant water status.
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Topics in Soil Chemistry
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This course provides students of soil, earth, environmental,
natural, and agricultural sciences with advanced knowledge
and information on soil chemistry. It will also apply the sci-
ence of soil chemistry to the solution of contemporary agri-
cultural and environmental problems associated with the
chemical dynamics of the soil, thus helping students to better
understand it.
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5321.6208 O[MESBIE7F 3-3-0

Topics in Microbial Chemistry
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Microbes are exceptionally rich and diverse sources of
new metabolites. These metabolites vary enormously in struc-
tural complexity and biological activity. This course will in-
troduce advanced concepts related to the chemical diversity
of microorganisms, biological activity and mode of action of
various compounds, and biosynthesis of secondary meta-
bolites. Emphasis will be placed on the molecular and bio-
chemical aspects of microbial products.
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Topics in RNA Metabolism
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In this graduate course, we will discuss recent progress in
understanding the roles of RNAs and proteins in the regu-
lation of gene expression in eukaryotes. The course will fo-
cus on topics related to the biogenesis and function of small
RNAs and the mechanism of mRNA processing (such as
transcription, splicing and 3’-end formation). During the
course, students will be expected to develop skills for the
critical analysis of data and for the design of experiments to
address fundamental questions in the field.

5321.6210 SHAMKGIBHEZF  3-3-0
Topics in Nucleic Acid Biochemistry
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In this graduate course, we will discuss recent progress in
understanding the metabolism of DNA and RNA (synthesis,
function, and degradation), especially in the aspect of gene
expression regulation in eukaryotes. In addition, the genomics
and targeting of microRNAs will be covered in the class.
During the course, students will be expected to develop
skills for the critical analysis of data and for the design of
experiments to address fundamental questions in the field.
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5321.7201 | EginlAbEst o Afsfet 3-3-0
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Soil Environmental Microbiology &
Biochemistry
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This course will introduce advanced concepts related to
the transformation of various chemical compounds in the en-
vironment by microbes including carbons, nitrogens, phospho-
rus, sulphur, iron, and xenobiotic compounds.

5321.7202 @ StHEAMSHEZF 3-3-0
Topics in Environmental Toxicology
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Many environmentally hazardous chemicals such as pesti-
cides, PCB, dioxin, PAH, endocrine disruptors, and industrial
chemicals are discharged into and distributed in the environ-
ment. The absorption, distribution, metabolism, and excretion
of those chemicals in animals will be covered, as well as
various toxic effects and carcinogenicity. Emphasis will be
placed on environmental metabolism, residues, distribution,
movements, bioconcentration, ecological toxic effects, and risk
assessment.
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Seminar in Applied Life Chemistry 1
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On the basis of the major topics and related literature, the
results and trends in research on agricultural biotechnology
and chemistry will be presented in English in this course.
Through active discussions on seminar topics, students will
acquire skills for the precise and comprehensive presentation
of research results.
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Seminar in Applied Life Chemistry 2
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On the basis of the major topics and related literature, the
results and trends in research on agricultural biotechnology
and chemistry will be presented in English in this course.
Through active discussions on seminar topics, students will
acquire skills for the precise and comprehensive presentation
of research results.
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2|20 A E8}4-3(Plant Microbiology Major)
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Host-Parasite Physiology and Anatomy
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This course covers physiological and morphological aspects
of a plant-parasite interactions. The students will come to
understand the attacking mechanisms of toxins, enzymes that
plant pathogens produce, as well as induced resistance and
defense mechanisms such as phytoalexin production Morpho-
logical changes will also be reviewed in diseased plants.
5321.5302
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Microbial Ecology in Agriculture
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This course examines the current state of soil micro-
biology and microbial ecological methodology. The class will
consist of lectures, readings from various literature concern-
ing these areas, and student presentations. Special emphasis
will be on the functional roles, ecology, and population dy-
namics of soil microorganisms.
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Microbial Genetics in Agriculture
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This course examines the current state of microbial ge-
netics. Emphasis will be placed on the genetic fundamentals
and processes of diverse microorganisms.

5321.5304 4222 Y olMFRAFIIE 2-1-2

Methods in Histological and
Ultrastructural Research
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In this class, students will be encouraged to develop new
methods and techniques for the study of cell and tissue
structure, using light microscopy, confocal laser scanning mi-
croscopy, and electron microscopy. Lectures will focus on
principles of microscopy, image formation, and sample pre-
paration. Using their own research materials, students will
experience the whole microtechnical process from the beginn-
ing. They will also submit results from their microscopic re-
search at the end of the semester.
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5321.5305 AHEE U AlB 3-2-2
Forest Pathology & Lab
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This course is for students who are interested in under-
standing forest pathology. It provides a general etiology of
forest diseases and pathogenesis. Students will also study di-
agnosis as well as management and control. They will then
put their knowledge to practical use by performing diagnoses
and controls of various forest diseases.
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Fungus Disease of Plants & Lab.
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This class is an introduction to plant diseases caused by
fungal pathogens. Emphasis will be on diagnosis, taxonomy,
physiology, and genetics of fungal pathogens. Molecular and
pathological understanding of infection and defense mecha-
nisms during pathogenesis will be studied on model patho-
systems. Laboratory excercise will include isolation and char-
acterization of fungal pathogens from diseased plant samples,
as well as Koch’s postulate. In addition, novel approaches to
control fungal plant diseases will be examined.
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Plant Virology & Lab.
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This course studies the fundamentals of plant virology
with a major emphasis on plant virus replication. Lecture
topics will address the types and symptoms of viral diseases,
their diagnoses, virus isolation and characterization, as well
as replication and control practices. The course also includes
an introduction to molecular plant virology, and introduces
recent research progresses on each topic. Special attention
will be placed on lab works concerning inoculation, isolation,
purification and characterizations of selected plant viruses.
Students who have previously taken a course in general plant
pathology or its equivalency can attend this class. They may
also take this class if they are concurrently taking it with a
course in general plant pathology This course is geared for
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plant pathology majors, but is open to students in other ma-
jors who are interested in studying viruses and/or viral dis-
eases such as ENT, HORT, and CS.

5321.6301 AlEHdst 3-3-0
Plant Disease Epidemiology
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This course exposes students to plant disease epidemio-
logy. The basic epidemiological concepts and principles un-
derlying disease development in the field will be provided.
Emphasis will be placed on methodologies for measuring
pathogens, host growth, environmental conditions, and disease
intensity, and for analyzing disease progress in time and
space. Topics on crop yield loss due to plant diseases and
disease forecasting will also be discussed. Students are
strongly recommended to take at least one course on plant
patholohy such as <Introductory Plant Pathology (519.252)>
or <Clinical Plant Pathology and Laboratory (519.350)>.

5321.6304 AlgHstelal  3-3-0
Principles of Plant Pathology
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This course will provide practical views on plant pathol-
ogy principles through association with related undergraduate
courses. Pathogen attack, plant defense, and environmental
factors affecting these two aspects will be covered in terms
of specific diseases. Environmental factors affecting the two
aspects will be covered also in terms of specific diseases.
Information on the genetics and control of plant diseases will
be provided, thus granting students an insight into research
on plant pathology.

5321.6305

AgHEIEEY 3-3-0

Topics in Plant Physiology
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This course will deal with plant metabolism including the
light and dark reactions of photosynthesis, nitrogen fixation,
and assimilation in plants. Recent research trends in plant
development will be also discussed.

—~
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5321.6306 | AlEA1aY U Ay 3-2-2

Plant Nematology & Lab.
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This course provides knowledge of the general character-
istics of plant nematodes such as morphology, physiology,
reproduction, genetics and ecology, classification and identi-
fication, pathogenesis, and control. Also, the course will cov-
er specific nematode diseases to promote the students’ under-
standing of plant parasitic nematodes and their basic capa-
bility to conduct research in this area. Laboratory sessions
will consist of the morphology, isolation, classification, and
identification of plant nematodes.

5321.6307 | AlggerAdy 2-1-2

Research Methods in Plant Pathology
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The class will emphasize on diverse experimental techni-
ques applicable for plant pathology recent molecular biology
and cell biology techniques to research about understanding
of molecular mechanisms on pathogenesis in plants. The ap-
plication of the molecular and cell biology techniques to the
research about genes determining pathogenicity of pathogens
and involved in defense of plants against pathogen attacks
will make the applicability improved.

53217301 | AtgMEHet Y Y 3-22

Phytobacteriology & Lab.
Mg 7k Re Alde 54, g, SR
7Fe)gitt.
This course will focus on the general features of plant
bacteria, bacterial disease diagnosis, and control measures.

olrt
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53217302 | s87% Y MY 3-2-2
Applied Mycology & Lab.
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In this course, students will be introduced to the biology
of all groups of fungi and related organisms, with consid-
eration of the taxonomy, development, physiology, genetics,
and ecology of representative forms. Emphasis will be placed

s SMHEZSE (Dept. of Agricultural Biotechnology)

on the molecular aspects of fungal taxonomy, development,
and population genetics. Laboratory sessions will include the
collection, identification, and culture of native fungi.

53217303 @ 2FEATH 3-3-0
Mycotoxicology

AdE&e Fgol7k AAshar 548 Zhe oAt eSS

F+= sHiolt}. Aspergillus, Penicillium, Fusarium, Alternaria
Stachybotrys, Myrothecium & APdae] <3 AY=HE 49
54, A, AR P 54 259 494ty
S0 Aol 5 Aol Aol

Mycotoxicology deals with fugal secondary metabolites,
which are toxic to mainly animals and human beings. Fila-
mentous fungi including Asprgillus, Penicillium, Fusarium,
Alternaria Stachybotrys, and Myrothecium are major sources
of toxigenic fungi. This course will cover the toxicity and
natural occurrence of mycotoxins, mechanisms for biosyn-
thesis, genetic diversity of toxigenic fungi, and control of
toxins in various environments.

5321.7310  AlFOMESAOILE 1 1-0-2

Seminar in Plant Microbiology 1
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In this course, seminars will be held every week for grad-
uate students in the MS and Ph D programs in Plant
Microbiology. Students will present and discuss research and
current literature in Biology. Topics on any area of plant
pathology and environmental microbiology will be discussed
and presented. The course will provide students with an op-
portunity to develop their ability to make their research bet-
ter and logical, and organize professional research.

5321.7311 AlSo[AigstMolLt 2 1-0-2

Seminar in Plant Microbiology 2
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In this course, seminars will be held every week for grad-
uate students in the MS and Ph D programs in Plant
Microbiology. Students will present and discuss research and
current literature in Biology. Topics on any area of plant
pathology and environmental microbiology will be discussed
and presented. The course will provide students with an op-
portunity to develop their ability to select proper research
topic and plan their research process.
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5321.5403 AxMaet U Als 3-2-2

Insect Physiology & Lab.
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In terms of the number of species, insects are the most
successful animal group on earth. We therefore need an ex-
planation of these invertebrates’ successful evolution. In this
course, students will discuss the basic functions of insect tis-
sues and organ systems (integument and protection, feeding,
digestion and nutrition, metabolism, circulation, excretion, re-
production, embryonic and postembryonic development, endo-
crinology, neurophysiology and locomotion physiology, re-
ception of environmental information and communication, and
exocrinology) as well as their structures. The course will al-
so deal with biotechnology that is possible with insects.

5321.5404  Z3Aefst U Al 3-2-2
Insect Ecology & Lab.
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In this course, students will learn the major concepts of
insect ecology. Topics will cover ecosystem concepts, insects
and climates, plant and insect herbivore relationships, inter-
actions between prey and predator, predator-prey population
dynamics, insect life history strategies, insect behavior, intra-
and inter-specific competition, niche concepts, insect com-
munities, diversity, and stability.

5321.5406  AYEHEASH W Al 3-2-2

b -

Ecotoxicology & Lab,
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Despite their benefits to agricultural productivity and the
improvement of human health, synthetic organic pesticides
have resulted in various side effects including toxicity to
man and animals, environmental contamination, destruction of
the ecosystem, killing of useful organisms, and residues in

offt et i I nf
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foods and crops. These side effects have been aggravated
mostly by a lack of understanding of the properties of
pesticides. In addition, pollutants from automobiles and in-
dustries have produced a serious impact on the earth’s envir-
onment. In this course, students will study contaminants and
pollutants and their physiological and biochemical effects on
biotic and abiotic factors, thereby working to establish a sys-
tem for the preservation of a healthy environment. The course
requires the students’ keen interest in organisms and good
background knowledge of organic substances. Pre-requisites
include undergraduate courses on botany, entomology, micro-
biology, animal science, organic chemistry, and biochemistry.

53215407  Z3EAMEEY Y MY 3-2-2
Insect Molecular Biology & Lab,
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In this course, students will study general ideas on how
the principles and techniques of molecular biology, molecular
genetics, and biotechnology can be applied to the study of
insects. The first part of the course will cover the basic con-
cepts of cellular and molecular biology as well as an in-
troduction to various biotechnological and molecular techin-
ques. The latter part will focus on various molecular ap-
proaches to entomological research on fields including sys-
tematics, ecology, evolution, and insect transgenesis.

53215408 | L3uF - e Y MY 322

Insect Taxonomy/Morphology and Lab.
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Student in entomology should know the overall diversity
of insect in the world which is more than 70% of total ani-
mal species. Insect taxonomy is based on the external and
internal morphology of each taxa, from which we can under-
stand the evolutionary and systematic relationship of each

group.

53216402 23U Y UEHIE 3-3-0

Insect Development & Endocrinology
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The physiology and development of insects are subject al-
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so to control by the nervous and endocrine systems. This
course will deal with the details of such endocrine control.
First, the epithelial endocrine and neurosecretory systems and
the chemical characteristics of their products will be exa-
mined. Their specific control actions on insect development
(embryonic and postembryonic development, reproduction)
and physiology (metabolism, osmosis, muscle contraction, di-
spause, polymorphism, body color, and pheromone biosyn-
thesis) will be the next subject. Finally, hormone receptors
and metabolism and cell differentiation during embryonic de-
velopment will be discussed.

5321.6404

ERAEATHEE 330

Methodology in Insect Ecology
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This course provides information on the essential method-
ology in insect ecology. For example, insect life table con-
struction and analysis methods, insect sampling methods for
decision-making in IPM, sequential sampling, binomial sam-
pling, insect population dynamics theory and analysis meth-
ods, population projection using a matrix model, key factor
analysis, and methods for insect community analysis will be
covered.

5321.6405 20[ME3 3-3-0
Insect Microbiology
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This course provides an overview of the biology of insect
pathogenic microorganisms. For example, the identification,
taxonomy, physiology, ecology, and genetics of insect patho-
gens and related microorganisms as well as their agricultural
and industrial applications will be covered.

5321.6406 @ Z&A=|gAHAE 3-3-0

Insect Bioactive Substances
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The spread of adult diseases due to changes in dietary life
patterns, increase of stress, and environmental pollution is
becoming a major threat to human health. Consequently, de-

2 >y
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mands for preventive medicine and therapeutic agents for
such disease are greatly increasing. In view of the fact that
interest in the defensive and preventive functions of foods
has grown steadily, it is urgently necessary to start a new
food industry using new technologies to develop functional
foods that can be consumed as medicinal foods. This course
provides the basic concepts concerning the bioactivities of
insects and insect-producing materials, their mass production,
and the utilization of these materials for the development of
biopesticides and new medicine such as anticancer drugs and
growth-modulating agents against human intestinal bacteria as
well as new foods.

53216407 @ ZZ3SHAEfEr 3-3-0

Insect Chemical Ecology
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This course deals with the chemical interactions of insects
with other insects and plants. One interesting field is the co-
evolution of insects and plants. In the course, students will
examine how plants evolve self-defensive strategies in terms
of a secondary metabolism against phytophagous insects and
how those insects try to counterattack such plants in terms of
toxin metabolism and the utilization of plant toxins as their
own defensive chemicals and/or attractants. A similar situation
will be discussed between insect preys and their natural
enemies. Other interesting related topics include: the chemical
communication system between individuals of the same insect
species; and what kind of information is exchanged, how
such information is perceived, and how that information af-
fects the behavior and physiology of recipient insects.

5321.6408  shEZ¢=2|3t 3-3-0

Insect Pest Management
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This course provides the theory and practice of insect pest
management. For example, the concepts of integrated pest
management, insect sampling methods for decision-making in
IPM, sequential sampling, binomial sampling, biological con-
trol, microbial control, the use of resistant plants including
GMO crops, the use of insecticides and insecticide resistance
management, insect population dynamics models, the use of
semiochemicals, and case studies in agricultural and forest
pest management will be covered.
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5321.6409 L2 25z 3-3-0
Insect Evolutionary Physiology

B sk 2% topsh o5l $904, 48eA 839 o
3} r,H Ag)do|1 535140] 2] -2 okALS g};ggzsmo] U 49_
A I SN I e AspEste AAIEH
NaA 520 A f0% B RS S5, olF v
oz EAelEde] BAYH wold slofshe B4 #1439
9 2eju ol 7hY) HEAES olslst 2L BEL ¥ 5
3, e%, BV, wola, duel W 53 ety ¥4

o Wsplrse] \ukey dFde 3 ditE, FEEY, &
Txd, aga JReAAeE 22 AESH A A e
ol WA= Gl dg HZY A7 TR ATHES &
7ha.

The aim of this course is to overview the physiological
and behavioral adaptations of insects to changing biotic or
abiotic environment, within the context of a newly emerging
field of evolutionary physiology. Upon completion of the
course, students are expected to understand the principal con-
cepts of evolutionary biology, some basic tools for analysing
quantitative genetic data, and the importance of genetic and
environmental contributions to the recurring phenotypic varia-
tions of physiological traits in insects. Students will be also
guided to the recent topics and methodological developments
in the field of insect evolutionary physiology, with particular
emphasis on the role played by environmental factors (e.g.
temperature, feeding ecology, disease, etc.) in shaping the
evolution of various mechanisms that regulate biological ho-
meostasis in insects (e.g. immunity, nutrition, water balance,
thermoregulation, endocrinology, etc.).

5321.7401 gaIYn 25t 3-3-0
Environmental and Resource Entomology
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In this course, students will study the importance of in-
sects as resources. Current uses of insects as biological in-
dicators of environmental conditions, honeybees and apicul-
tural products, crop pollinators, natural enemies against pest
species, and industrial and medicinal insects will be in-
troduced in addition to forensic entomology and insect rear-
ing methods.

5321.7402 2&8tMo|et 1 1-0-2

Seminar in Entomology 1
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This course w111 consist of readings of recently published
research articles with a focus on new trends and movements
in applied entomology. In addition, the course will empha-
size the improvement of students’ skills in data organization,
editing, and presentation.

s SMHEZSE (Dept. of Agricultural Biotechnology)

5321.7403 22stMojLE 2 1-0-2
Seminar in Entomology 2
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This course will consist of readings of recently published
research articles with a focus on new trends and movements
in applied entomology. In addition, the course will empha-
size the improvement of students’ skills in data organization,
editing, and presentation.

5321.7404 QA ast o A% 3-2-2
Medical Entomology and Lab
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Diseases transmitted by arthropods including insects cause
considerable public health problems of humans and animals
worldwide. This course was mainly designed to convey prac-
tical knowledges on the control of disease—transmitting ar-
thropods and disease prevention as well as the basic bio-
logical information such as taxonomy, ecology, physiology,
behavior, pathogen—vector interaction, disease transmission
dynamics, etc.

5321.7405 @ $A2&3%F 3-3-0

Aquatic Entomology
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The fauna of aquatic insects, such as mayflies, dragonflies,
stoneflies, water bugs and water beetles is variable and de-
pends on the environmental condition of each underwater
ecosystem. Students in this class will understand how the
aquatic insects are important in underwater environment as
predators, scavengers, and decomposer of organic wastes.
Students will also learn the identification and life cycle of
these aquatic insects, and how to apply them as the environ-
mental indicators.
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5321.7406 22MHASEETS 3-3-0
Topics in Insect Biotechnology
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This course is designed to promote the understanding of
various cutting edge technologies of insect bioindustry. This
class will discuss with related specialists about current re-
search trends and prospects of insect—bioindustry such as in-
sect—bioinformatics, RNAi technology, transgenic insect tech-
nology, insect biofactory and microbial insecticides using
entomopathogens.

5321.7407

Topics in Applied Entomology
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This is an advanced study of special applied entomological
issues whose subject and format may vary in every semester.
The topics will mainly include the systems and techniques
for insect pest quarantine, storage insect pest management,
forest entomology, urban entomology, etc.
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5321.7408 ZEFAMEEE 3-3-0

Insect Community Ecology
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This lecture pursues students to understand characteristics
of inset communities, and learn insect food web structure
and its multitrophic interaction and dynamics. Also, students
will learn mechanisms that drive spatio-temporal dynamics of
insect communities, and will discuss various hypotheses and
theories to address those mechanisms and case studies.

5321.7400 | ZzIMMZgAEt 3-3-0

Insect Population Genetics
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This lecture pursues students to understand characteristics
of insect population resulting from operation of various fac-
tors including natural selection. Students will learn general
and advanced theories and models of population genetics.
Research methodologies for understanding insect population
genetics on various subjects such as insect resistance man-

agement, insect pest invasion biology, and insect
conservation.
5321.7410  Z3AYE|A7YHE 3-3-0

Research Methods in Insect Physiology
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This course aims to introduce the recent trends in the re-
search methods in insect physiology. Students are expected
to learn the basics of experimental designing, various ana-
lytical techniques, and data mining procedures that are cur-
rent at issue in insect physiological researches. The course
will provide students with deeper understanding of the ex-
perimental and analytical aspects of insect physiology.

AEAITHAF
(Food Science and Biotechnology Major)
53215503  H&THEF 3-3-0

Topics in Fermentation
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In this course, students will discuss the biochemical, phys-
iological, and molecular biological views of microbial metab-
olism that are important for the production of amino acids,
proteins, vitamins, alcoholic beverages, enzymes, fermented
foods, and functional foods. The principles of the separation
of substances important in foods will be covered also.

5321.5506 @ A|ZZ3E7} 3-3-0

Topics in Food Engineering

HEFY A1) WA ¥F, AFH AT 5F 52 FA
2 5t

In this course, the latest developments in food process
technologies including research trends will be discussed.

5321.5507 AlZCHEHZ] 3-3-0
Food Protein

NES T Fo wude Tz, sshs, S5 5
H 2 PR, PRI AR, 4, ol me 549
32 Beh.

This course is a survey of the structures and chemical re-
actions of major food proteins. Topics will include phys-
icochemical characteristics, food functionality, structure-func-
tionality relations, and changes during processing and
utilization.

53215509  AIEEAGHEZ 3-3-0

Topics in Food Rheology

AE dE=AY J1EdEs Vles olsE] s AF £
se}, ERol= 54, olEd 9 d&eAe J|xdeet AEEE
el #AE vEt

To better understand the fundamental principles and tech-
niques of rheology science, students will study the basic
concepts of physical chemistry of foods, colloidal properties,
emulsion, and rheology related to the components of food
products.
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5321.6501 AlZo|AHEChARZEE  3-3-0

Metabolic Engineering in Food
Microbiology

e dApRgos AEE ofE] A g asd
o]7] slato] nlAE dAIE Asldew AT & gt wol
diste] =elgeh mAgE ARsh BAAEL wWHES R,
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In this course, methods to engineer metabolic pathways
for the maximum production of important products in the
food industry will be discussed. Topics will cover various
approaches including microbial physiology, molecular biology,
and biochemical engineering.

5321.6502 | AlEEA0YE3 3-3-0

Molecular Food Microbiology

FHETE AFo] A= Roboll Agste © ZFAA #Abv]
AES 712 ANE F59T AR FdA E% 247
of ¥ 4, A= 2ol o 7HA| techniqued] 7]
48], FAAZ cloningsla ¥st= T AL overexpressionA]d]
© ol 2ol & 7| EAR 58 AFTIAES Eokel S84 Al
48 FAoR A3

In this course, the basic principles of molecular biology
important for the application of genetic engineering to food
microbiology will be covered. The regulation of gene ex-
pression in microbiology, the basics of molecular biological
techniques, and concepts of foreign gene overexpression in
various hosts will be discussed in relation to specific cases
applied to food microbiology.

5321.6503 AZERLSIE 3-3-0

Food Carbohydrates

HES Fo 4R BraBe] TSI 2 )54 49, ¥
A, 7K, A, ol§ 3o B4 Wik 7154 astE 4% &
Aol Az felsh e AEea, B SR 24, W
oM AT AT FHL PR Gk,

This course will provide students with an understanding of
the physicochemical and functional properties of food carbo-
hydrates, basic principles and methodologies of carbohydrate
determination, changes during processing and utilization, and
principles and methods of the preparation of functional car-
bohydrate ingredients.

5321.6504  AlEZAst 3-3-0

Food Packaging

AE 2R 71l dig 7Rk AFe] F4, AR
524, 2% Wl tsto] Zofgitt.

In this course, students will discuss the protective func-
tions of packaging, with a focus on factors associated with
the quality of products, the nature of packaging materials,
and the types of package construction.

5321.6505 AlZZo|gket 3-3-0
Food Flavor Chemistry

w7 5 S7ke] Aeleht FuARe el %, ez
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In this course, the physiology of gustatory, olfactory, an-
danalytical methods of food flavors including isolation, con-
centration, identification, and quantification will be intro-
duced. The flavor compounds and characteristics of cereals,
fruits, vegetables, dairy foods, meats, marine foods, bev-
erages, and fermented foods will be presented and discussed.

5321.6506 | AlEslSHEZ 3-3-0

Topics in Food Chemistry

A7 T dolve @A, A4, g5dE, HEl 5 9%
29 wishky., 71, AFele JF 52 dasta 7g Loy
7z AEolxe) Auuste Bush Bolo o) st

In this course, the reactions, mechanisms, and effects of
changes in proteins, lipids, carbohydrates, and vitamins that
occur during food processing will be discussed. Changes in
cereals, fruits, vegetables, dairy foods, meats, marine foods,
beverages, and fermented foods during processing will be
presented and discussed.

5321.7501 AEE AT 3-3-0

Food Enzymes

o] e aachd] Asisty 54, aie A Vs,
gt ofg SANF T AFETl B8F 7 4 &8
of thste] 7Fejgict.

This course deals with the fundamental areas of enzymol-
ogy that food scientists should master. Emphasis will be
placed on the nature of proteins, purification techniques of
enzymes, important parameters that affect enzyme activities,
and basic knowledge of enzyme kinetics, with illustrative ex-
amples of enzymes important to food science.

5321.7503  AEZEAMo|Lt 1 1-0-2
Seminar in Food Science 1

A4S Adshe IR e A8 AFad ANFEE
A F e 7138 A

In this course, students will practice their presentation
techniques and be provided with the latest information on
foods.

5321.7504  AEZAMo|f 2 1-0-2
Seminar in Food Science 2

A4S Adshe UE e A8 AFad ANFEE
A F e 7138 A

In this course, students will practice their presentation
techniques and be provided with the latest information on
foods.

5321.7506 AlZ o o|AEsr 3-3-0
Microbiology of Food Sanitation

® ghme gpols PR Ssig BER FAH0] glom,
e ezl Jlude A U e gels 78
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Through a combination of introductory lectures and read-
ing and discussion of assigned research papers, the course
explores in depth the basic principles of microbial patho-
genesis. Lectures in the course will use well characterized
systems in molecular biology to introduce the basic concepts
of survival, adherence, colonization, evasion of the immune
response, and toxigenesis of foodborne pathogens. Discussion
sessions are going to include recent research papers inves-
tigating different strategies for identifying virulence factors
and virulence mechanisms of foodborne pathogens.

5321.7507  f*|4E% 3-3-0

Food Lipids

FA9 T84S olsletd, fA9 ¥4 % g5 W, Jgju
fA9] olssby E4jol Tl AR FLIIIL AES A9 ¥
2 AR 2L ke, S kel diE Tz 2 S8t B
oS B,

In this course, students will study the importance, struc-
tural analysis, and isolation of lipids in foods, with a focus
on the physicochemical properties of fat and oils. The chem-
istry of lipids and the technology of processing edible fat
and oils including refining, recovery, modification, and new
biotechnology will be discussed in relation to specific cases
applied to lipid industry.

5321.7508  7ISAMEFEHET 3-3-0
Topics in Functional Foods

71 8AFY A7EE F #d Tlle] W 55 dohix
TTeAAE S A gslE, did, A, AEAE, 7t
o A A, a8 7 715 AEAEY e T 52
FE, TFERE, B9 Foll o3) e

In this course, students will be introduced to the research
trends, definitions, and international regulations of functional
foods. Topics will cover functional food materials such as
carbohydrates, proteins, peptides, lipids, phytochemicals, and
probiotics and their processing. The latest progress in the de-
velopment of functional foods will be presented and dis-
cussed also.

53217500  AlZojsie AZMutalet 3-3-0

Hazard Analysis Critical Control Points

AEe eashdaeste AFHE deAEs A% AESsL
2uERE AgA A8 9 SAAY fside A7 AAA]
A F5e 5 AERAR oS mustuA et

Hazard Analysis Critical Control Point (HACCP) is world
widely recognized as the most efficient way to ensure the
food safety. Students will learn principles of HACCP and
application of HACCP for food processors and manufactures.

5321.7510 Alofstg MAgtEZ  3-3-0
Topics in Food-Medicine Genomics
T RERE(AFEL) S APl wet ejdRE 2
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For more than thousands of years, Korean traditional med-
icine has believed that food and medicine is no different
from each other. Actually it was also the idea of
Hippocrates, who said “Let Food Be Your Medicine and
Medicine Be Your Food.” This course intends to give an
overview of food medicine through following its history
from the classic age to the present Also, this course will
deal with various clinical cases using fresh vegetables, fruits,
mushrooms, and grains as medicine and its underlying mo-
lecular mechanisms, in order to provide a deeper under-
standing of food medicine for students planning to pursue
Food Studies.

n}o] @ 2 Ed o] A-F(Biomodulation Major)
5321.6601 43t 715 3-3-0

Gene and Function

DNA-RNA-Protein® 2 A% Central Dogmae] #HE t}
& FATH-EARETA oMIES 2vfelaL, ol &83 ot
g AEEs ddvle eds 2 S dig Ads
Azgtct.

The course is to teach the genetical and molecular bio-
logical events related to the central dogma (DNA-RNA-
Protein) and provide insights for the newest medical and bio-
technological findings as well as other possibilities of future
growth in this area.

5321.6602 @z, HAlollM USR] 3-3-0

The Birds, from Development to
Transgenesis

BAEER Thae 23 279 A 54e e
Hl A 2sha] ZAA|ol|A] Shgetn], et Eof 58], ookE, X
g2 £4 9 715AAE Al 88 AR EL Y 2R
o 84 theto] wdiet,

By comparing the physiological properties of birds to
those of the mammals, this course is to inform their effec-
tiveness and advantages in the development of functional
food supplements or bioactive materials in the area of phar-
maceutics and biotechnology.

53216603 23} Hjo|BEFo|H 3-3-0

The Insects and Biomodulation

AA71s 249 old 9 Jd7led AFHor ofEHe &
o O 542 st 2@/ E|RERA 259 8ol
of thE thket A 2 A2 BT diF AN ug
it

This course is to help the students find the various char-
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acteristics and vital functions of insects as a model system
that can be used to understand the basis for a physiological
model of diseases. This course provides contemporary new
applications and techniques utilizing insect models.

5321.6604 | A/Ea} Hjo| B EFo[M 3-3-0

Food and Biomodulation

A% S8 AEAEel vehle g Az Jse n
Fatt. 4733 2T ddo] de o 7HA wAddEe] 993
skt FAs dolral, 0131“1 Aol sl A=A 7152
Uehlie AEARY A8 s12e #A Fzeld st A
245 S8l 54 S8l #A8ske AFAR dF A2 d7E
Fe 27)%.

This course focuses on biomodulation with food compo-
nents for human health. Major causes and biochemical proc-
esses of various chronic diseases and molecular mechanism
of food components modulating these process will be
studied. Recent research trend on the development of tar-
get-driven functional food materials will also be covered.

o)

5321.6605 Ligd| 7|5 & A2 3-3-0
Endocrine Function and Signal
B e AVl 25A WEHEE 2 OgE &

2E9 s @t wgshy, 22 A8 dAFd ot *1]
FAzAL wAUF dF A4S Asdoh. £ HEn@
29 g olel Add tpkgt Aelshy @l diste w O}EL
AR} FEolA BAst= WA ALE-FASHY FF 9
Ag-e7leel g A4S Asdt.

This course is to discuss the endocrine functions and vari-
ous hormone secretions essential for bioregulation and cel-
lular signalling mechanisms involved with hormone reactions.
This course also provides insights into endocrine-related dis-
ease and physiological reactions and the social and economic
consequences caused by endocrine-related disease for treat-
ment and prevention in both animals and humans.

53216606  Hjo|2 mE&fo|Ma}t chfAl  3-3-0

Biomodulation and Protein

B Aodoxe eid set digh r|x A2 —% ojsla, AYA
el ol dhslo] SR A4 9 G el oo
Wt WA oAl 9 wAs] Belsld At 7 &
A2 L AT wuAe] AR, WY, 9 aud dhajol
u}x]moi oA s 2hg 9 g A7 uh:n,,} Fx kg9 7]
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This course provides a general background in protein
chemistry, biogenesis and reactions. First part deals with
physicochemical and structural properties of individual amino
acids as well as folded proteins. Second part covers protein
biosynthesis, modification, and degradation. Last part de-
scribes methods to study protein interactions and the princi-
ple of enzyme reactions.

5321.6607 @ M|z} &9k 3-3-0

Cell and Cancer

AZA, slssid, A5 9 ¥, dela
v
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This course is to explain and discuss the cytological char-
acteristics of apoptosis, regeneration, pluripotency and differ-
entiation with emphasis on clinically important stem cell re-
search and it’s association with tumor biology, mechanisms
that trigger carcinogenesis and cytological markers for assess-
ing advancements in anti-cancer treatments.

5321.6608 UstFMAT  3-3-0

Disease-based Research

2 o AR §RTAT % tiR 2aFRe pad
e A% 9 Adg whdn 56 4 e =444l

Feopel 4] 8 AL Aol I A7 £ AP oY
& gagarel hes dAfeR mrgoss Amgdes
Aee Aol tig A AT Sadh

This course is to introduce recent advances in knowledge
from multidisciplinary research required for enhancing recov-
ery from diseases, with a focus on advanced research specif-
ic to targeted diseases.

5321.6609  Hfo|@ B Eajo|ME 2Tt MZAo{Et 3-3-0

Control of Cell Function for Biomodulation

A% 3ol oA fAHIL ZATEA olsls] gIstel, Al
£ 9 o2 P AATEAY e, F2A 54 slo}
st 159 JEaes Wl A7k gael Fask of 34
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To understand the robust and delicate regulation of life, it
is important to study the physiological and structural proper-
ties of a living cell, as well as molecular interaction between
the macromolecular components. This course outlines general
properties of macromolecules in cell and describes how their
molecular interactions translate into the fine control of vari-
ous cell functions. Relevant methods and technological ad-
vancement will be discussed in terms of their principle and
application.

5321.6610  #x1713% 2w U A& 322

Nuclear Magnetic Resonance Spectroscopy

A48 EHee YA FApol v T2 AW ofieh, A
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Nuclear magnetic resonance provides not only structural
information of biological molecules, but also dynamics in-
formation of biological reactions such as kinetic and thermo-
dynamic constants. This course provides general principle
and recent progress in various techniques of nuclear mag-
netic resonance spectroscopy, that include the structure deter-
mination of small and large molecules, the molecular inter-
action and reaction dynamics, in vivo NMR, etc.
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5321.6611 Aa|gHd S AEMEE  3-3-0

20 O

Development of Natural Product Based
Bioactive Substances

Fo AU FF 9 1 99S 3}‘4’3}1 olg ZHe
EL 'l S 9% HaE vﬂﬂ ook, FE(IF EHHE, 7

AE 2 EE 7H“‘°ﬂ deg A4S %‘:ﬂl Fozx Ad

d°ﬂ Zlofetes gt

In this course, the students examine the causes and types
of common geriatric disease and learn about the development
of natural health products, animal derivatives, functional food
supplements or cosmetics for treatment and prevention, and
promotion of industrial development.

r ol &
2 oX, o

5321.5601 MEDHHNE  4-4-0

Biomodel Development

B AFe 71z ay, Awed Zleiht 9 Ad A8y
el F4AQl AErdd A3 oheket "‘Zﬂ% 27hg. 53
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This course is to provide various concepts relevant to de-
veloping biological models (biomodels) that are critical to
basic medical science, development of biotechnology and ad-
vanced therapeutic treatments. This course will also help stu-
dents learn the application of information derived from stud-
ies of biomodels that include avian, mammalian, and insect
species to the disciplines of genetics and cellular biology, as
well as introduce current advances and discoveries in bio-
model research.

5321.5602 AMEAZ] Y MBMZ M 4-4-0
Neobiomaterials and Bioregulation

2 AelMe MEA B840l FAEL e A f =2
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This course is to explain the formulation and extraction of
new biological derivatives and the necessity to examine
emerging production technologies that ensure expected bio-
activities of these derivatives. There will also be discussion
of regulatory issues related to bringing such biological de-
rivatives to the marketplace.

53215603 Z7HAI7UE 4-4-0

Introduction to Translational Study
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Using the bench-to-bedside approach, a translational study
adopts basic science concepts and methodologies to inves-
tigate a clinical situation or condition. This course provides

s SMHEZSE (Dept. of Agricultural Biotechnology)

the concept, need and recent advances in translational studies.
First, the current and future perspectives of translational stud-
ies in cancer program will be addressed. Second, advantages
and limitations of current translational study will be dis-
cussed from the pharmaceutical view point.

53215604 | AlHcixfelat £BAY 2-2-0

Experimental Design and Scientific Writing

wEAel el TR, Py dole e B
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This course is designed to give the students a chance to
learn the experimental design, method of research, justifica-
tion of data and techniques essential to thesis writing and
learn the ethics involved in the research of biotechology to
improve the integrity of academic research papers.

5321.5605  etoi=2AojLt 1-0-2
Thesis Seminar
© S doloRgeold 4F detliel 84 s
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The purpose of this course is to both unify a broader
context of knowledge about the field of biomodulation
gained throughout the graduate years, and provide an effec-
tive way to write thesis/dissertation. As a seminar, this class
requires regular preparation and participation by all students.
The instructor will serve as a convener and facilitator rather
than lecturer. The course necessitates that students assume a
more active, responsible role in learning than has been possi-
ble in previous classes.

5321.7601 Hfo|afstut 4k  2-2-0
Bioscience and Industry
ogrled, Ak, 2 AHFTE Foke 7HAE 2Aso A
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This course is to examine the current practices and recent
advances in the biological, medical, pharmaceutical and en-
gineering fields, and provide various aspects of these in-
dustries through guest lecturers currently working or em-
ployed in the related area. The purpose of this course is to
promote basic infrastructure for academic and industrial co-
operation for the long term.

*M1718.000200 Hto|e2E&o|d E7 1-1-0

Topics in Biomodulation
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Topics in Biomodulation provides recent research progress
and current topics in biomodulation, and trains graduate stu-
dents to design their own research and achieve their goals.
International and domestic distinguished scholars are invited

s SMHEZSE (Dept. of Agricultural Biotechnology)

to open this course. The topics include but are not limited
to medical reproductive biology, animal biotechnology, bio-
chemisty and cell biology, mouse phenotyping, biomedical
modeling. Trends in diverse medical biology and animal
models are provided as well as integrating the basic sciences
for the translational studies.
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531511  su4E3edat 1-0-2

Seminars on Agricultural Biotechnology
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In this course, each student will present a recent article or
own thesis work focusing the acquisition of the knowledge
on the area of agricultural biotechnology. The students are
expected to acquire skills for the comprehensive presentation
of research activities.

r

531.512 FUNESHERAY 1-0-2
Colloquium on Agricultural Biotechnology

B oadEe Sy WESAS Y] ste] Fopud
HZepolt AN =R AhE BRFES b B wx
29 $A% PSS ATAR B ol EEANE TSk
BE el 8L YT Ao serk

This course will be held weekly basis for graduate stu-
dents (M. Sc. and Ph. D. candidates) and discuss special
topics concerning the area of agricultural biotechnology. The
experts could be invited as a guest speaker, who will in-
troduce the latest trends and interest in the academic, scien-
tific and/or industrial fields of biotechnology.

531.502 Chefalast 3-3-0
Protein Engineering
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The main focus of this course is on protein structures.
Students will study the basic skills for engineering protein
sequences to improve protein efficiency.
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531.513 SUERAARAYES 3-3-0

Agricultural Molecular Systems Biology
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This course helps students to understand the gene regu-
latory mechanisms in crops and livestock at the molecular
system level. Genome structure will be studied in con-
junction with diverse analytical approaches including func-
tional genomics, epigenomics, and RNA genomics. Methods
for developing computational models based on these in-
formations will be studied. By applying the knowledge to
several intriguing biological phenomena in agricultural spe-
cies, students are guided to understand the overall gene regu-
latory systems and networks.

531.514 AZgHH[E 3-3-0
Genomics for Food
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This course deals with genomics related with food system.
Related topics such as effects of nutritional components on
regulation of human gene expression and genes causing vari-
ous diseases in human will be discussed. Methods to apply
the knowledge to develop efficient ways to prevent various
diseases will be discussed. Genomics of microorganisms that
can influence human health will also be discussed.

531.515 ZlcHo|

o

SRAE 3-3-0
Genomics of Eukaryotic Microorganism
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Recently tremendous progress has been made in the area
of genomic research in eukaryotes. This class will cover the
general introduction of genomics and its application on in-
dustry including agriculture. In addition, recent achievements
in functional and comparative genomics will also be discussed.

SAHATE ‘ST LAY ASARFE EASC o 7= 16F2 TAME. (The first number means ‘credits’; the second number
means ‘lecture hours” per week: and the final number means “laboratory hours” per week. 15 weeks make one semester.)
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539.501 SHIMSE 3-2-2
Agricultural and Forest Meteorology
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The course focuses on understanding of the interactions
between natural ecosystems and various processes in meteor-
ology, agronomy, and forestry. Lectures on basic science and
applied research deal with practical issues in vegetation, soil
science, ecology, and biogeochemistry associated with changes
in weather and environment. Major topics include the ex-
change of energy, matter and information between agroforest
ecosystems and the atmosphere, micro-meteorological meas-
urements (radiation, canopy turbulence, evapotranspiration,
flux and concentration), biometeorology (crop production,
light & water use efficiency, phenology, and disturbance),
aerobiology (pollen, spore, dispersion of insects and pesti-
cides), forest fire meteorology, interactions between vegeta-
tion and changes in weather and environment.
539.503 MNE7 s 3-2-2
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Biometeorological Measurement
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The course provides theoretical consideration and practices
in the laboratory and field settings on experimental design,
principles and calibrations in instrumentation, operation and
maintenance, data processing, and quality assurance and con-
trol in the context of meteorological/climatological, ecohydro-
logical, biogeochemical perspectives.
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Experimental Design and
Scientific Writing
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The course provide students with essential skills required
for the preparation of science proposals such as logical ex-
perimental design, research methodology, and scientific
writing. Students will also learn the ethics related to the
practice of science and research in the pursuit of enhanced
learning.
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Climate Change and Agricultural and
Forest Ecosystems
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SEI|MSHE(Program in Agricultural and Forest Meteorology)

AubAel 7153 gl 7|Fuislaete] 7)12A Aae nigow,
sEAEAS EEH IFARY A3 AES AP, Add
2], AeiA Mula 5o A2 2pdola @, EA, olsdtt.
quAl g 22 <8, 71 32 WS, A8 sHAEA
#elol R 715Hste] g dF, Wrletal ole e AY

Q9] Fpdat wist 9 wete] H33t7] g ARS-AEAIAR] B
2o o2 3-8l thsto] Hier}.

Based on the overall knowledge of climatology and cli-
mate change science, the interactions between agricultural
and forest ecosystems and the climate system such as food
production, resource management, and ecosystem services are
reviewed, analyzed and understood in the framework of sys-
tems thinking. The impacts of climate change on energy and
materials exchanges, meteorological disasters, diseases, crop
production, and ecosystem management are assessed and
projected. Students learn about the theory and application of
social-ecological systems modeling to develop scenarios to
cope with change and disturbance.
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Non-Equilibrium Thermodynamics of Life

and Earth
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Based on both dynamic and thermodynamic approaches,
the course provides the current understanding of the inter-
actions between the complex dynamic ecosphere and the at-
mosphere by reviewing the underpinning theories, modeling
and reanalysis of observations on their feedback mechanism.
Particularly, biosphere-atmosphere interactions are examined
in terms of entropy. Based on the use of ecosystem models
and the recent field observation, students scrutinize how
complex ecosystems respond and adapt to natural and hu-
man-induced disturbances through feedback loops.
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Remote Sensing of Ecosystem Structures
and Functions
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The course provides available theories and techniques in
ground and satellite-based remote sensing to understand the
temporal and spatial patterns manifested in ecosystems struc-
ture and function. Using satellite image analysis and GIS
techniques, students learn how to monitor ecosystems, to es-
tablish database, to analyze materials cycling and their map-
ping, various spatiotemporal scaling, and parameterization as-
sociated with modeling.

gt 87|12 165652 FAM=. (The first number means “credits’; the second number

means ‘lecture hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one semester.)
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Seminar in Agricultural and Forest

Meteorology 1
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The course aims to enhance students’ ability to identify
problems, to establish hypothesis, to design appropriate ex-
periment, to select proper methodology, to interpret results
logically, to draw right conclusion, and to present and effec-
tively communicate the highlights by preparing reports re-
lated to the topics in agricultural and forest meteorology,
practicing presentation, and experiencing discussion in various
settings.
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Internship 1 in Agricultural and Forest
Meteorology
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The minimum 80 hours of internship is required for the
fulfillment of master’s program to obtain practical experience
and in-depth knowledge under domestic and/or international
organizations associated with agricultural and forest meteoro-

logy.
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Matter - Energy - Information Cycles
in Ecological-Societal Systems
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Students are challenged to frame and describe the funda-
mental framework in ecological-societal systems. A new
paradigm, the “Ecosystem Approach” is introduced to deal
with complexity, uncertainty, and managing for sustainability.
The class encourages students to shape the holistic paradigm
shift away from Newtonian into a complexity mode, thereby
learning the bridging of science and values; the challenge of
governance, management and monitoring in complex systems;
and the role of cultural diversity toward global sustainability.

539.703A | SaAEiA U ¥ sid 2| 3-3-0
Disease and Insect Pests Management in
Agricultural and Forest Ecosystems
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SEI|MSHE(Program in Agricultural and Forest Meteorology)
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The course provides the lectures on the kinds of potential
disease and the environmental conditions for their outbreak
due to damages by veterinary sources, blight, and harmful
insects. Lessons are learned by examining the case studies in
the past to project future possibility of such outbreak and
risks. Students learn the related basic and applied sciences
such as veterinary science, pathology, environmental en-
gineering and information technology to effectively cope with
such diseases and the consequent damages.
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Thesis Seminar 2
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The course aims to enhance students’ ability to identify
problems, to establish hypothesis, to design appropriate ex-
periment, to select proper methodology, to interpret results
logically, to draw right conclusion, and to present and effec-
tively communicate the highlights by preparing reports re-
lated to the topics in agricultural and forest meteorology,
practicing presentation, and experiencing discussion in various
settings.
539.801
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Responsibility, Justice and Sustainability Science
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Through the synergy of natural science, social science and
humanities, the course encourages students to pursue con-
silience towards sustainability by reviewing the responsibility
and justice associated with the interactions between science
and the society. Students are supposed to learn the current
trends in sustainability science, apply the understanding to
their own majors, and practice the lesson learned in the local
community. Based on the understanding of state-of-the-art
sciences and human history, the interactions between diverse
world views, paradigms, policy makings are examined. The
course will provide students with leadership and capability to
serve as science advisors who not only produce noble
knowledge needed for sustainable society, but also to prac-
tice such insight in practical policy makings related to sus-
tainability science.
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Dissertation Research
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This is an independent study to prepare creative and qual-
ity thesis in agricultural and forest meteorology by selecting
pertinent topics under the supervision of the individual’s the-
sis advisor. Student meets on a regular basis with his/her
thesis advisor to share the results, synopsis, and implications
of the related literature review to make progress in thesis
preparation.

SEI|MSHE(Program in Agricultural and Forest Meteorology)
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Internship 2 in Agricultural and Forest
Meteorology
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The minimum 120 hours of internship is required for the
fulfillment of doctoral program to obtain practical experience
and in-depth knowledge under domestic and/or international
organizations associated with agricultural and forest meteorology.
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Seminars on Agricultural Genomics
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In this course, each student will present a recent article or
own thesis work focusing the acquisition of the knowledge
on the area of agricultural biotechnology. The students are
expected to acquire skills for the comprehensive presentation
of research activities.
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HRMAEMEB(Program in Agricultural Genomics)

E23Y 1-0-2
Colloquium on Agricultural Genomics
B -go

231 g—"] =i Funte | 0"|E \:ro]: ]’7] ‘?48]'0:]
A Hoers s BRAES At B
Se A7ds W ohel ERS wAale] u
Y sEo] FFT Aoz Jhdn

This course will be held weekly basis for graduate stu-
dents (M. Sc. and Ph. D. candidates) and discuss special
topics concerning the area of agricultural biotechnology. The
experts could be invited as a guest speaker, who will in-
troduce the latest trends and interest in the academic, scien-
tific and/or industrial fields of biotechnology.
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