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(Crop Sdence and Biotechnology Major)
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Seminar in Agronomy 1
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This course encourages students to make pre-
sentations and discuss experiences in crop science, in-
cluding cultivation, physiology, ecology, breeding, and
molecular biology, with a specific emphasis on food, in-
dustrial, and forage crops.
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This course encourages students to make pre-
sentations and discuss experiences in crop science, in-
cluding cultivation, physiology, ecology, breeding, genet-
ics and molecular biology, with a specific emphasis on
food industrial and forage crops. Improvement of pre-
sentation and research skills is an additional benefit to
attending this course.
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In this course we will study selected aspects of plant
growth and development, their relation to rice pro-
ductivity, field crops, and horticultural crops. This course
will analyze the basic concepts and current literature on
germination, shoot and root growth and function, assim-
ilation and partitioning of nitrogen and carbon, hormones
and growth regulation, environmental stress and signal
transduction, and oxidative 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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The content of this course includes discussion of the
principles of plant interactions with soil and water envi-
ronments and their applications in crop and environment
management. Topics of interest include reactions and
transport of water and mineral nutrients in soil, evapo-
transpiration and water balance, drought, flooding and
salt stresses, aquatic environment, and adaptive growth
of water plants. This course makes use of instruments
and techniques for field measurement of the status of
water in plant and soil, and the light and chemical envi-
ronment in aquatic and paddy milieu.
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This course discusses topics of current interest in rice
production science including rice physiology, nutrient
management, soil management, and rice quality and
utilization. This course is intended for graduate and ad-
vanced undergraduate students with interests in rice pro-
duction science.
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This course provides graduate students with updated
information on production technology as well as on ge-
netics 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 technol-
ogy for field crop production will be covered by ex-
changing information during the semester.
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In this class, we consider the production and manage-
ment of crops used for livestock food in terms of estab-
lishment, growth, maintenance, harvesting, and
preservation. Advanced topics include matter production
and forage yield, photosynthetic ability and leaf growth
physiology, improvement of forage quality, and the
structure and control of the grassland ecosystem.

SRR E “SHHe-2Y AOARRY AGAIZE'E HA[GI, § &7 1552 PHE. (The first number means “aedits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one samester.)
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Topics in Crop Genetics
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This course, “Special topics in crop genetics,” is a lec-
ture for graduate students of the agricultural
department. Students will gain detailed information of
Mendelian genetics, quantitative 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 her-
itabilily obtained from the phenotypic, genotypic and en-
vironmental variation in a gene pool, and (3) several
factors of the changes in gene and genotype frequencies
in a population.
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This course covers classification and the varieties, ge-
netics, and improvement of the crops, culture environ-
ment, and cultivation methods that have not been avail-
able in undergraduate-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.
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DNA marker technology has been widely used to im-
prove crops. This course will cover DNA marker assisted
selection for crop improvement technology and the fol-
lowing topics: the principles and practices of crop ge-
nome (the entire DNA content of a cell), crop genome
organization, DNA marker technology, construction of ge-
netic and physical maps, and statistical identification of
DNA markers associated with major agronomic traits with
a specific emphasis on the application of DNA markers
for crop improvement.
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Seminar in Agronomy 2
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This course provides students with presentation and
discussion experience in crop science, including the areas

of cultivation, physiology, and ecology.

501.612 2EESEM|OILE 2 1-0-2
Seminar in Crop Science 2
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This course provides students with presentation and
discussion experience in crop science, including culti-
vation, physiology, ecology, breeding, and molecular biol-
ogy, with a specific emphasis on food and industrial and
forage crops.
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This course emphasizes the biology and ecology of
weeds as they relate to efficient weed management and
environmental protection. Seed germination and dor-
mancy, growth and development, reproduction and dis-
persal, interaction of weeds and crops, and natural suc-
cession 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 par-
asitic weeds, herbicide-resistant weed evolvement, and
ecological risks of herbicide-resistant crops are also
discussed.
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This graduate course covers chromosome cytogenetics.
The students will acquire detailed information of the
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structural differences within a chromosome (euchromatin
& heterochromatin), structural changes (deletion, duplica-
tion, inversion, translocation), and numerical change
(euploidy, aneuploidy). Gene mapping and translocation
of useful genes using the chromosomal techniques and
apomixis are included.
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This course focuses on the development and applica-
tion 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 development, biomass production and
partitioning, and yield.
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Seminar in Agronomy 3
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This course provides students with presentation and
discussion experience in crop science, including the areas
of cultivation, physiology, and ecology.
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In this course, we evaluate the ecological constitution,
energy flow, nutrient cycles, nutrient balance within vari-
ous crop fields, improvement of energy efficiency, and
developing models for crop production in terms of envi-
ronment management.
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This course covers the following subjects: principles
involved in male and female gametogenesis, fertilization
and embryogenesis in higher plants, topics on seed de-
velopment and maturation, seed structure and classi-
fication, chemical composition of seeds, germination and
morphogenesis, and metabolism of germinating seeds.
There will be practical reviews in the production, har-
vesting, processing, storage, testing, quality manage-
ment, certification, and use of high-quality seeds of crop
cultivars.
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This course examines the action of formulated herbi-
cides in soil and water, on plant surfaces. We also study
plant uptake, translocation, disrupting actions, and the
fate of herbicides. Screening of chemicals for a herbi-
cide, the registration 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 herbicide resistance are
introduced.
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Biometrical Genetics and Breeding
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Statistical analysis is an important tool for under-
standing quantitative genetics and breeding techniques.
This course provides basic knowledge in the following
areas: random population theory, change of gene fre-
quency, effects of selection, genotypic value and pop-
ulation mean, genetic variance and covariance, linkage,
additive and dominance, gene interacton, heritability and
repeatability, path analysis, diallel analysis and selection
index.
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Crop Evolution
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This course covers the origin of genetic variability,
natural selection, changes in genetic composition of pop-
ulations, species concept, mechanism of speciation in
plants, and the origin and domestication of crops.
Students will broaden their understanding of plant evolu-
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tion and crop domestication.
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Topics in Plant Breeding
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This course will cover breeding theory, which includes
genetic composition of populations, genetic variability,
genetic analysis of agronomic traits, genotype and envi-
ronment interaction, selection theory, and theoretical
background and application of breeding methodologies
including hybridization breeding, polyploidy, mutation
breeding, and molecular breeding. Recent advances in
plant breeding research will be discussed as well.
Students will enlarge their understandings on plant
breeding and obtain knowledges needed for breeding
research.
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Studies in Plant Breeding
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Plant breeding research has made an accelerative
progress supported by the achievements in molecular bi-
ology and genetics. This course will define the concepts
and discuss the recent progress of classical and molec-
ular breeding, and discuss the desirable collaboration in
breeding programs with examples. Through lectures, dis-
cussions and literature reviews, students will broaden
their understandings on and capabilities for varietal im-
provement and plant breeding researches.
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This course is aimed at preparing graduate students
for exciting and challenging world of proteomics research
by offering reports and methodologies that are given by
world leader. This lecture will span a broad range, rep-
resenting areas such as 2-DE and mass spectropho-

SALSAMAMISHE (Dept. of Plant Sdence)

tometry as well as structure, function, purification and
synthesis of protein. This course also introduces a broad
instruction to the field of proteomics 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 related to
proteomics and protein function from a variety of angles
and suggest how it will be applied to the field of crop.
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This course will provide principles and experimental
techniques for crop biotechnology. In addition, this
course introduces 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 sci-
ence and technology. In detail, 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 important to teach
them how to think rather than accumulating information.
In this lecture, small number of students will review 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 important follows. By this way, students will think
critically when they read papers and also about their
own research.
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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.
Research on crop genomics is also rapidly progressed.
Emergenceof new genomics tools and rapid evolution of
research items with enormous genomics data are re-
ported each coming day. This course will focus on un-
derstanding on crop genome sequencing project and its
application on crop improvement by studying and dis-
cussion on advanced research trends on crop genomics,
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by introducing newly emerged genomics tools, and by
reading recent genomics publications with high impacts.
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